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OPERATORS SAFETY SUMMARY 

The general safety information in this part of the summary is 
for both operating and servicing personnel. Specific 
warnings and cautions will be found throughout the manual 
where they apply, but may not appear in this summary. 

Terms In This Manual 

CAUTION statements identify conditions or practices that 
could result in damage to the equipment or other property. 

WARNING statements identify conditions or practices that 
could result in personal injury or loss of life. 

Terms As Marked on Equipment 

CAUTION indicates a personal injury hazard not immediate- 
ly accessible as one reads the marking, or a hazard to prop- 
erty including the equipment itself. 

DANGER indicates a personal injury hazard immediately ac- 
cessible as one reads the marking. 

Grounding the Product 

This product is grounded through the grounding conductor 
of the power module power cord. To avoid electrical shock, 
plug the power cord into a properly wired receptacle before 
connecting to the product input or output terminals. A pro- 
tective ground connection by way of the grounding conduc- 
tor in the power module power cord is essential for safe 
operation. 

Danger Arising From Loss of Ground 

Upon loss of the protective-ground connection, all accessi- 
ble conductive parts (including knobs and controls that may 
appear to be insulating) can render an electric shock. 

Use the Proper Power Cord 

Use only the power cord and connector specified for your 
product. 

Use only the power cord that is in good condition. 

Refer cord and connector changes to qualified service 
personnel. 

Symbols In This Manual 

This symbol indictes where applicable caution- 
ary or other information is to be found. 

Symbols As Marked on Equipment 

DANGER - High voltage. 

@ Protective ground (earth) terminal. 

A ATTENTION - refer to manual. 

Power Source 

This product is intended to operate from a power module 
connected to a power source that will not apply more than 
250 volts rms between the supply conductors or between 
either supply conductor and ground. A protective ground 
connection by way of the grounding conductor in the power 
cord is essential for safe operation. 

Use the Proper Fuse 

To avoid fire hazard, use only the fuse of correct type, volt- 
age rating and current rating as specified in the parts list for 
your product. 

Refer fuse replacement to qualified service personnel. 

Do Not Operate in Explosive Atmospheres 

To avoid explosion, do not operate this product in an explo- 
sive atmosphere unless it has been specifically certified for 
such operation. 

Do Not Operate Without Covers 

To avoid personal injury, do not operate this product with- 
out covers or panels installed. Do not apply power to the 
plug-in via a plug-in extender. 

x v i i i  
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SERVICE SAFETY SUMMARY 
FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer also to the preceding Operators Safety Summary. 

Do Not Service Alone 

Do not perform internal service or adjustment of this prod- 
uct unless another person capable of rendering first aid and 
resuscitation is present. 

Use Care When Servicing With Power On 

Dangerous voltages may exist at several points in this prod- 
uct. To avoid personal injury, do not touch exposed connec- 
tions and components while power is on. 

Disconnect power before removing protective panels, sol- 
dering, or replacing components. 

Power Source 

This product is intended to operate from a power source 
that will not apply more than 250 volts rms between the 
supply conductors or between either supply conductor and 
ground. A protective ground connection by way of the 
grounding conductor in the power cord is essential for safe 
operation. 

Universal Euro 
220 volt/50 Hz 

Rated 16 ampere 

OPTION 
NUMBER A3 

Australian 
240 volt/50 Hz 

Rated 10 ampere 

North American 
120 volt/6O Hz 

Rated 15 ampere 
(12 amp max; NEC) 

240 volt/50 Hz 
Rated 13 ampere 

North American 
240 volt/60 Hz 

Rated 15 ampere 
(12 amp max; NEC) 

23617-01 
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The 7D02 Logic Analyzer. 
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SECTION 1 

GENERAL INFORMATION 

In t roduc t ion  

The 7D02 Logic Analyzer i s  a  des ign ,  debugging, and t roubleshoot ing  

a id  fo r  use i n  t h e  development of d i g i t a l  systems, e s p e c i a l l y  microprocessor-based 

systems. It i s  capable  of support ing both 8-b i t  and 16-bi t  microprocessors .  

The 7D02 has  been designed a s  a  plug-in fo r  any three-wide ( o r  l a r g e r )  

Tektronix 7 S e r i e s  o sc i l l o scope  mainframe. 

7D02 COMPONENTS 

The bas i c  7D02 o f f e r s  a  wide (28-channel) Acquis i t ion  Memory, four  

word r ecogn ize r s ,  two general-purpose coun te r s ,  a user-configurable  c lock ,  

d a t a  q u a l i f i c a t i o n  c i r c u i t r y ,  a  s t a t e  machine a r c h i t e c t u r e ,  t h r e e  memories, 

and a  simple f a c i l i t y  f o r  customizing t h e  7D02 f o r  a  wide v a r i e t y  of 

microprocessors .  

The b a s i c  7D02 acqu i r e s  d a t a  from the  system under t e s t  (SUT) on 28 

channels , usual  1 y orga in ized  a s  : 

16 address  bus l i n e s  

8  d a t a  bus l i n e s  

4 con t ro l  l i n e s  

The word recognizers  perform recogn i t i on  on these  28 channels  plus  

an add i t i ona l  t h r e e  channels  (an ex t e rna l  t r i g g e r  l i n e  and two a d d i t i o n a l  

c o n t r o l  l i n e s  from the  SUT). Any of t h e  four word recognizers  can be used 

t o  recognize user-defined p a t t e r n s  on a l l  31 channels o r  on any subse t  

t h e r e o f .  The word recognizers  can a l s o  be complemented, i . e . ,  t hey  can 

recognize t h e  absence of a  p a t t e r n .  

The counters  can count up t o  65,534 even t s ,  microseconds, o r  mi l l i s econds .  

Execution of commands (such as  qua l i fy ing  d a t a  or  t r i g g e r i n g )  can be 

condi t ioned upon a  counter  reaching a  user-specif  ied va lue .  

The s t a t e  machine a r c h i t e c t u r e  provides tremendous f l e x i b i l i t y  i n  

t r i g g e r i n g .  Occurrences of events  (counters  reaching user -spec i f ied  v a l u e s ,  

word r ecogn i t i ons )  a r e  input  t o  t h e  s t a t e  machine. The s t a t e  machine can 
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examine a l l  of i t s  inputs  s imultaneously and genera te  a  s e t  of simultaneous 

counnands t o  the  counters ,  t r i g g e r ( s ) ,  and d a t a  q u a l i f i c a t i o n  c i r c u i t r y .  

The commands can include a  t r a n s i t i o n  i n t o  a  new s t a t e .  D i f f e r en t  s t a t e s  

can a s s o c i a t e  d i f f e r e n t  commands with t he  same inpu t s .  The s t a t e  machine 

executes  i n  r e a l  t i m e  with the  SUT and can en t e r  any of i t s  s t a t e s  i n  any 

o rde r ,  any number of t imes.  This makes t h e  7D02 idea l  for  following the  

complicated,  convoluted sequences of bus t r a n s a c t i o n s  o f t en  assoc ia ted  

with software/firmware-based systems. A simple yet  powerful user  language 

makes d e t a i l e d  understanding of t he  s t a t e  machine unnecessary. 

The s tandard 7D02 conta ins  t h r ee  memories: 

1. Program Memory conta ins  t he  cu r r en t  user-entered program. 

2. Acquis i t ion  Memory ( o r  Main Acquis i t ion  Memory) conta ins  t he  da ta  

acquired t h e  l a s t  time a  7D02 program was run .  

3 .  Storage Memory can be used t o  save e i t h e r  a  program or  t h e  conten ts  

of t h e  Acquis i t ion  Memory. 

The PM 100 s e r i e s  of Pe r sona l i t y  Modules makes it poss ib le  t o  reconf igure  

t h e  7D02 f o r  a  wide range of microprocessors  by simply plugging the  

app rop r i a t e  module i n t o  the  f ron t  panel of t h e  7D02. A General Purpose 

Pe r sona l i t y  Module (PM 101) i s  a v a i l a b l e  fo r  non-microprocessor systems 

o r  f o r  systems based on microprocessors f o r  which a  s p e c i f i c  P e r s o n a l i t y  

Module i s  not  a v a i l a b l e .  

Expansion Option 

Option 3 i nc reases  t he  width of Acquis i t ion  Memory and word r ecogn iz i t i on  

by 16 channels .  The 44 channels of memory a r e  genera l1  y  assigned as  : 

24 address  bus l i n e s  

16 d a t a  bus l i n e s  

4  con t ro l  l i n e s  

As i n  t h e  bas i c  7D02, two add i t i ona l  con t ro l  l i n e s  and the  ex te rna l  

t r i g g e r  l i n e  a r e  a l s o  a v a i l a b l e  fo r  word r ecogn i t i on .  
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Timing Option 

Option 1 t u r n s  t h e  7D02 i n t o  two l o g i c  a n a l y z e r s  i n  one package. The 

Timing Option has  i t s  own t r i g g e r ,  a c q u i s i t i o n  memory (Timing Option 

A c q u i s i t i o n  Memory), and word r e c o g n i z e r .  

Used synchronous1 y, t h e  Timing Opt i o n  a c t s  a s  an 8-channel e x t e n s i o n  

of t h e  Main A c q u i s i t i o n  hardware.  

Used asynchronously  (wi th  i t s  own i n t e r n a l l y - g e n e r a t e d  t ime b a s e ) ,  

i t  i s  a  t iming  l o g i c  ana lyzer  t h a t  r ecognizes  (and s t o r e s )  both  d a t a  and 

g l i t c h  in format ion  on 8 channe l s .  

The Timing Option can be used t o  t r i g g e r  t h e  main 7D02 and v i c e  v e r s a .  

Data i n  t h e  Timing Option A c q u i s i t i o n  Memory a r e  d i s p l a y e d  s e p a r a t e l y  

from o t h e r  acqu i red  d a t a .  These d a t a  may be d i sp layed  e i t h e r  i n  t iming  

diagram o r  i n  s t a t e  t a b l e  form a t  t h e  u s e r ' s  o p t i o n .  These e i g h t  l i n e s  of 

d a t a  a r e  t h e  o n l y  l i n e s  of d a t a  monitored by t h e  7D02 t h a t  can be d i s p l a y e d  

i n  t iming  diagram form. 

FUNCTIONAL OVERVIEW 

This  overview i n t r o d u c e s  some important  terms and concep t s .  Understanding 

them may make programming t h e  7D02 e a s i e r .  

Using t h e  7D02 keyboard,  t h e  use r  e n t e r s  a  program d e s c r i b i n g  an event 

o r  sequence of even t s  i n  t h e  system under t e s t .  The program u s u a l l y  d i r e c t s  

t h e  7D02 t o  t r i g g e r  ( a c q u i r e  d a t a  and s t o p  runn ing)  when t h e  event  o r  

sequence i s  d e t e c t e d .  It may a l s o  d e s c r i b e  t h e  type  of d a t a  t h e  u s e r  wishes  

t o  a c q u i r e .  

When t h e  program i s  r u n ,  in fo rmat ion  i s  e x t r a c t e d  from t h e  program 

t o  s e t  up t h e  v a r i o u s  a c q u i s i t i o n  hardware components ( c o u n t e r s ,  word 

r e c o g n i z e r s  , s t a t e  machine, c l o c k  and d a t a  qua1 i f  i e r s ,  t r i g g e r  d e l a y  

c o u n t e r ,  e t c .  ) . 

The a c q u i s i t i o n  hardware i s  then a c t i v a t e d  and d a t a  sampling b e g i n s .  

Data i s  always sampled on an edge of t h e  system under t e s t  ( s  . u . t  .) m a s t e r  

c l o c k ,  but  no t  n e c e s s a r i l y  on e v e r y  s . u . t .  c l o c k  edge.  The c l o c k  q u a l i f i c a t i o n  

c i r c u i t r y  (which i s  s e t  up wi th  informat ion from t h e  u s e r ' s  program and/or  
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Pe r sona l i t y  Module-defined d e f a u l t s )  s e l e c t s  t h e  edges of t h e  s . u . t .  master  

c lock on which d a t a  i s  considered t o  be v a l i d .  This q u a l i f i e d  s . u . t .  c lock 

becomes t h e  7D02 S t a t e  Clock, which de f ines  a  s i n g l e  cyc l e  of  t h e  7D02. 

Data i s  sampled only  on t h e  S t a t e  Clock. 

On each cyc le  of t h e  7D02 ( a t  t he  S t a t e  Clock),  s . u . t .  d a t a  i s  sampled, 

program-defined condi t ions  a r e  t e s t e d ,  and commands assoc ia ted  with 

condi t ions  t h a t  have occurred a r e  executed. For example, t h e  occurrence 

of a  p a r t i c u l a r  word recogni t ion  can cause a  counter  t o  be incremented. 

The s t a t e  machine checks a l l  of i t s  inputs  s imultaneously and causes t he  

re levant  programmed commands t o  be executed s imultaneously i n  r e a l  t ime 

with t h e  system under t e s t .  

Although d a t a  i s  sampled on every S t a t e  Clock, i t  i s  not n e c e s s a r i l y  

s to red  i n t o  t he  Acquis i t ion  Memory. The d a t a  q u a l i f i c a t i o n  c i r c u i t r y  uses  

program-defined ( o r  d e f a u l t )  c r i t e r i a  t o  determine whether or  not each 

p a r t i c u l a r  word of sampled d a t a  i s  t o  be s to red .  A word of d a t a  c o n s i s t s  

of the  va lues  on a l l  channels being sampled on the  system under t e s t  a t  a  

S t a t e  Clock. 

Words of d a t a  t h a t  meet t he  da t a  q u a l i f i c a t i o n  c r i t e r i a  a r e  s tored  

i n  consecut ive l oca t ions  i n  t h e  Acquis i t ion  Memory. Data i s  s t o r ed  

cont inuous ly  from the  moment t he  7D02 begins  running the  program. Data 

cont inues t o  be s tored  even a f t e r  t h e  Acquis i t ion  Memory i s  f i l l e d ,  with 

t he  o ldes t  word of da t a  being l o s t  every time a  new one i s  s to red .  

Execution of a  t r i g g e r  command has the  e f f e c t  of a c t i v a t i n g  a  de l ay  

counter  assoc ia ted  with t he  Acquis i t ion  Memory. Once a c t i v a t e d ,  t h e  de lay  

counter  increments every time a  word of da t a  i s  s tored  i n t o  t h e  Acquis i t ion  

Memory. When the  value i n  t he  delay counter reaches t h e  user -spec i f ied  

va lue ,  a c q u i s i t i o n  i s  considered t o  be complete and t h e  7D02 s tops  execut ing 

t h e  program. 

NOTE 

The Timing Option has i t s  own t r i g g e r  and delay 

counter .  I f  t h e  Timing Option i s  i n s t a l l e d  and 

d a t a  i s  acquired with both t he  Main and Timing 

Option sec t ions  of the  7D02, then both s ec t i ons  

must t r i g g e r  and both delay counters  must reach 

t h e i r  programmed values  before  t he  program s tops  

execut ing . 
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Once t h e  program h a s  stopped execu t ing ,  acqu i red  d a t a  i s  format ted 

and d i s p l a y e d .  The u s e r  i s  then f r e e  t o  move acqu i red  d a t a  t o  S t o r a g e  

Memory, t o  move programs t o  o r  from S t o r a g e  Memory, t o  examine acqu i red  

d a t a  i n  d i f f e r e n t  formats ,  t o  e n t e r  a  new program, t o  r e r u n  t h e  program, 

e t c  . 

MODES OF OPERATION 

Powering-up t h e  7D02 causes  d i a g n o s t i c  r o u t i n e s  t o  be  run  a u t o m a t i c a l l y .  

Assuming t h e r e  i s  no f a i l u r e ,  t h e  r o u t i n e s  r e q u i r e  f i v e  t o  t e n  seconds t o  

complete .  I f  t h e  7000-ser ies  mainframe i s  "cold," t h e  d i a g n o s t i c s  a r e  

u s u a l l y  completed b e f o r e  t h e  CRT warms up. Otherwise ,  d i a g n o s t i c  d i s p l a y s  

and t e s t  p a t t e r n s  may be seen on t h e  CRT. 

A f t e r  t h e  complet ion o f  d i a g n o s t i c  t e s t i n g ,  t h e  7D02 i s  always i n  one 

of f i v e  modes of o p e r a t i o n .  B r i e f l y ,  i n  t h e  o r d e r  t h e y  a r e  l i k e l y  t o  be 

encounte red ,  t h e y  a r e :  

1. Programming Mode. The mode i n t o  which t h e  7D02 powers-up. The u s e r  

e n t e r s  t h e  program d e s c r i b i n g  t h e  d a t a  t o  be sought and s t o r e d .  

2. Run Mode. Data i s  acquired under t h e  d i r e c t i o n  of t h e  program i n  

Program Memory. 

3 .  Disp lay  Mode. The acqu i red  d a t a  i s  format ted and d i s p l a y e d  on t h e  

CRT d i s p l a y .  

4. Immediate Mode. The u s e r  e n t e r s  commands t o  be executed immediate ly ,  

r a t h e r  than when t h e  program i s  run.  These inc lude  moving in format ion  t o  

o r  from Storage  Memory, changing d i s p l a y s ,  and changing o p e r a t i n g  modes. 

5. Format Mode. C h a r a c t e r i s t i c s  of program and d a t a  d i s p l a y s ,  such a s  

t h e  r a d i c e s  i n  which word recognize r  f i e l d s  and acqu i red  d a t a  a r e  d i s p l a y e d ,  

can be  changed by t h e  u s e r .  
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OPERATING CONTROLS 

The following paragraphs b r i e f l y  desc r ibe  t he  func t ion  of each of t h e  

f ron t  panel pushbutton switches ( r e f e r r e d  t o  a s  "keys"). Refer t o  F ig .  

1-1. Note t h a t  the  d e s c r i p t i v e  paragraphs a r e  keyed numerical ly  t o  t he  

i l l u s t r a t i o n  t o  p o s i t i v e l y  i d e n t i f y  the  keys. The keys a r e  descr ibed i n  

b a s i c a l l y  a top-to-bottom, l e f t - t o - r i g h t  sequence. 

7D02 LOGIC ANALYZER 

NUMERIC ENTRY 

IMMEDIATE 

VERl POS HORK FQS 

I 
PERSONALITY MODULE TIMING 

Ymmb PM'100 SERIES roo FW1 1 M U 5 V W  TAlG IN &=50U TIUG OUT 5 V W  

\ # 
291 9- 01 

Fig .  1-1. 7D02 Front Panel. 

Most keys a r e  grouped by func t ion  within colored borders .  B r i e f l y ,  

t h e  func t ions  of t he  key groups a r e  as fol lows:  

- The Data Movement keys a r e  used t o  move information among the  7D02 

memories and to/from the  d i sp l ay .  
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- The Even t ,  Command, and S t r u c t u r e  keys ,  t o g e t h e r  wi th  t h e  [ I ,  OR, 

and NOT keys ,  a r e  used t o  e n t e r  t h e  use r ' s  program. 

- The IMMEDIATE key i s  used t o  e n t e r  Immediate mode commands. 

- The Numeric E n t r y  keys a r e  used t o  e n t e r  command and d i s p l a y  paramete rs .  

- The DELETE key removes unwanted i t ems  from a  program. 

- The STARTISTOP key runs  o r  a b o r t s  execu t ion  o f  t h e  c u r r e n t  program. 

- The DATA SCROLLING keys  move a  d i s p l a y  "window" through acqu i red  

d a t a  o r  a  s t o r e d  program. 

- The CURSOR keys move t h e  b l i n k i n g  c u r s o r  around t h e  s c r e e n ,  a l lowing  

programs t o  be  e n t e r e d l d e l e t e d  and parameters  t o  be changed. 

1. DISPLAY 

The DISPLAY key i s  used t o  s p e c i f y  t h e  CRT a s  t h e  d e s t i n a t i o n  o f  a  

d a t a  movement command i n  Immediate mode. It i n d i c a t e s  t h a t  t h e  c o n t e n t s  

of t h e  memory s e l e c t e d  a s  t h e  source  of t h e  move a r e  t o  be  d i s p l a y e d  i n  

t h e  c e n t r a l  d i s p l a y  a r e a  of t h e  s c r e e n .  The DISPLAY key is o n l y  v a l i d  i n  

t h e  fo l lowing  keys t roke  sequences : 

IMMEDIATE DISPLAY ACQ MEM 
IMMEDIATE DISPLAY PROGRAM 

IMMEDIATE DISPLAY STORE MEM 

The l a s t  keys t roke  i n  each sequence i s  t h e  source  f o r  t h e  move. As 

soon a s  t h e  source  key i s  p ressed ,  t h e  source  memory i s  d i s p l a y e d  on t h e  

s c r e e n  and a  mode change t a k e s  p l a c e .  The 7D02 e n t e r s  Programming mode i f  

t h e  source  i s  PROGRAM and e n t e r s  Disp lay  mode i f  t h e  source  i s  ACQ MEM o r  

STORE MEW. 
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2.  ACQ MEM 

The ACQ MEM key i s  used t o  s p e c i f y  t h e  A c q u i s i t i o n  Memory a s  t h e  

source  of a d a t a  movement command i n  Immediate mode. I f  t h e  Timing Option 

is  i n s t a l l e d ,  a menu a l lows t h e  use r  t o  d i s t i n g u i s h  t h e  Main A c q u i s i t i o n  

Memory from t h e  Timing Option A c q u i s i t i o n  Memory. The ACQ MEM key i s  o n l y  

v a l i d  i n  t h e  fo l lowing  keys t roke  sequences : 

IMMEDIATE DISPLAY ACQ MEM 

IMMEDIATE STORE MEM ACQ MEM 

The IMMEDIATE key p u t s  t h e  7D02 i n t o  Immediate mode. The second 

keys t roke  i n  each sequence i n d i c a t e s  t h e  d e s t i n a t i o n  t o  which t h e  c o n t e n t s  

of t h e  A c q u i s i t i o n  Memory a r e  t o  be moved. 

The PROGRAM key i s  used t o  s p e c i f y  Program Memory a s  e i t h e r  t h e  source  

o r  d e s t i n a t i o n  of a d a t a  movement command i n  Immediate mode. It i s  v a l i d  

o n l y  i n  t h e  fo l lowing  keys t roke  sequences : 

IMMEDIATE DISPLAY PROGRAM 

IMMEDIATE STORE MEn PROGRAM 

IMMEDIATE PROGRAM STORE MEM 

The IMMEDIATE key p u t s  t h e  7D02 i n t o  Immediate mode. The second key 

i n  each sequence i s  t h e  d e s t i n a t i o n  o f  t h e  d a t a  movement. The t h i r d  key 

i n  each sequence i s  t h e  source .  

4. STORE MEM 

The STORE MEM key i s  used t o  s p e c i f y  t h e  S t o r a g e  Memory a s  t h e  source  

o r  d e s t i n a t i o n  o f  a d a t a  movement command i n  Immediate mode. The STORE MEM 
key i s  o n l y  v a l i d  i n  t h e  fol lowing keys t roke  sequences:  

IMMEDIATE DISPLBY STORE MEM 

IMMEDIATE STORE MEM ACQ MEM 

IMMEDIATE STORE MEM PROGRAM 

IMMEDIATE PROGRAM STORE MEM 

The IMMEDIATE key p u t s  t h e  7D02 i n t o  Immediate mode. The second 
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keystroke i n  each sequence ind ica t e s  t he  d e s t i n a t i o n  of t h e  d a t a  movement. 

The t h i r d  keystroke ind ica t e s  t he  source. 

5. IMMEDIATE 

Pressing the  IMMEDIATE key puts  the  7D02 i n t o  Immediate mode, i . e . ,  

makes i t  ready t o  execute a  command immediately as  opposed t o  en t e r ing  one 

i n t o  a  program. 

Each time t h e  IMMEDIATE key i s  pressed,  t he  command c u r r e n t l y  i n  t h e  

Immediate a r ea  ( a t  the  bottom of the  screen)  is  de l e t ed .  The b l ink ing  

cursor  then appears a t  t he  beginning of t he  a r e a ,  i nd ica t ing  readiness  t o  

accept a  new command. 

Valid Immediate mode commands f a l l  i n t o  two ca t egor i e s  : Data Movement 

and the  GOT0 command. Data movement i s  f u r t h e r  subdivided i n t o  non-destruct ive 

( ~ i s ~ l a y )  and d e s t r u c t i v e  d a t a  movements. Legal keystroke sequences i n  t h e  

immediate a r ea  a r e :  

IMMEDIATE DISPLAY ACQ MEM 

IMMEDIATE DISPLAY PROGRAM 

IMMEDIATE DISPLAY PROGRAM 

IMMEDIATE DISPLAY STORE MEM 

IMMEDIATE PROGRAM STORE MEM 

IMMEDIATE STORE MEM PROGRAM 

IMMEDIATE STORE MEM ACQ MEM 

IMMEDIATE GOT0 (opt iona l  t e s t  #) 

Except f o r  the  GOT0 command, each keystroke p a i r  i nd ica t e s  a  d e s t i n a t i o n  

followed by a  source fo r  a  da t a  movement command. The f i r s t  t h r ee  sequences 

above a r e  executed as  soon as t he  l a s t  keystroke i s  entered and cause 

t r a n s i t i o n  i n t o  a  new mode of opera t ion  (Programming o r  Display).  The r e s t  

a r e  executed only when the  cursor  i s  moved onto the  "EXECUTE" t h a t  appears 

a t  t he  end of t h e  command. Unt i l  then ,  CURSOR and d i g i t  keys can be used 

t o  change parameters associated with the  Data Movement and GOT0 keystrokes.  

For more information,  see  Chapter 3 i n  t he  Operator 's  manual and the  e n t r i e s  

i n  t h i s  s ec t ion  descr ib ing  the indivudal keys involved. 
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6. WD RECOGNIZER 

The WD RECOGNIZER key permits  t he  user  t o  de f ine  a word r ecogn i t i on  

event i n  a 7D02 program. The event i s  TRUE when the  incoming d a t a  matches 

a p a t t e r n  en te red  by t h e  u se r .  

The 7D02 provides  four d i s t i n c t  Word Recognizers.  Each may be programmed 

with a d i f f e r e n t  p a t t e r n .  Each may appear any number of times i n  a t e s t  

o r  program. Only t h e  Word Recognizer(s1 i n  t h e  cur ren t  Test and the  Q u a l i f y  

b lock  ( i f  any) a r e  evaluated when the  program i s  running. 

The numeric keypad i s  used t o  en t e r  t h e  p a t t e r n  t o  be recognized i n t o  

a mult i - l i n e  "form" t h a t  appears on t h e  screen when the  WD RECOGNIZER key 

i s  pressed. Any Pe r sona l i t y  Module channel for  which "X" ("DON'T CARE") 

i s  entered w i l l  be considered t o  match t h e  incoming da t a  on t h a t  channel 

r ega rd l e s s  of t he  ac tua l  va lue  of t he  d a t a .  The event i s  TRUE when t h e  

incoming d a t a  on all t h e  channels match t h e  corresponding e n t r i e s  programed 

i n t o  t h e  Word Recognizer; i . e . ,  t h e  va lue  of t h e  Word Recognizer i s  t h e  

AND of t h e  matches on the  ind iv idua l  channels .  

Each Word Recognizer i n  t he  s tandard 7D02 can recognize up t o  31 b i t s ,  

u sua l ly  grouped a s  8 d a t a  bus b i t s ,  16 address bus b i t s ,  6 con t ro l  b i t s ,  

and a s i n g l e  b i t  f o r  the  External  Trigger  I n  l i n e .  The Expansion Option 

increases  Word Recognizer s i z e  t o  46 b i t s  (u sua l ly  16 d a t a ,  24 address ,  

and 6 c o n t r o l ) .  I n s t a l l a t i o n  of t he  Timing Option adds a s i n g l e  Timing 

Option l i n k  b i t  t o  t he  7D02 Word Recognizers . 

7. END 

The END key i s  used t o  terminate  a Test o r  Qual i fy  block i n  a program. 

Subsequent l ega l  keystrokes a r e  au tomat ica l ly  entered i n t o  t he  next 

unused T e s t ,  o r  i n t o  t he  Qual i fy  block i f  t h e  QUALIFY key i s  pressed a f t e r  

t h e  END key. 
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8 .  ELSE 

The ELSE key r e p l a c e s  an event  i n  a  program and i n d i c a t e s  t h a t  t h e  

fo l lowing  command o r  compound command i s  t o  be executed whenever none of  

t h e  even t s  i n  t h e  Test  a r e  TRUE. It may be e n t e r e d  as  t h e  f i r s t  k e y s t r o k e  

i n  a  T e s t ,  o r  whenever an "IF" o r  "OR IF" prompt appears  i n  a  program. 

The ELSE c l a u s e  may be  used once i n  each T e s t .  It must be  t h e  last 
c l a u s e  i n  t h e  T e s t ,  i . e . ,  no even t s  may fol low t h e  ELSE c l a u s e  i n  t h a t  

T e s t .  

9 .  QUALIFY 

The 7D02 samples d a t a  from t h e  system under t e s t  on every  c y c l e  ( a s  

determined by t h e  S t a t e  Clock--see S e c t i o n  2 ) .  The d e f a u l t  o p e r a t i o n  i s  

t o  s t o r e  every  word of sampled d a t a  i n t o  t h e  A c q u i s i t i o n  Memory. The QUALIFY 

key a l lows t h e  use r  t o  s e t  up c r i t e r i a  t h a t  must be  met f o r  t h e  sampled 

d a t a  t o  be  s t o r e d  i n t o  A c q u i s i t i o n  Memory on any g i v e n  c y c l e .  

When used a s  a  S t r u c t u r e  key,  QUALIFY c r e a t e s  a  Q u a l i f y  b lock .  The 

Qua l i fy  b lock  i s  always a c t i v e  when t h e  program i s  runn ing ,  r e g a r d l e s s  o f  

which of t h e  T e s t s  i n  t h e  program i s  c u r r e n t l y  a c t i v e .  The b l o c k  i s  d e f i n e d  

by p r e s s i n g  t h e  QUALIFY key,  followed by an event  key ( o r  compound e v e n t ) ,  

followed by t h e  END key. A compound event  may i n c l u d e  complemented even t s  

(i.e., t h e  NOT key may be  u s e d ) .  Data i s  s t o r e d  i n t o  A c q u i s i t i o n  Memory 

o n l y  on t h o s e  c y c l e s  on which t h e  event i n  t h e  Q u a l i f y  b lock  i s  TRUE. 

When used a s  a  Command key, QUALIFY means "s to re . "  On e v e r y  c y c l e  on 

which t h e  connuand i s  executed,  t h e  sampled d a t a  w i l l  be s t o r e d  i n t o  

A c q u i s i t i o n  Memory ( r e g a r d l e s s  o f  t h e  s t a t u s  of t h e  event  i n  t h e  Q u a l i f y  

b l o c k ,  i f  any) .  

10. COUNTER 

The 7D02 h a s  two general -purpose  c o u n t e r s .  A 7D02 c o u n t e r  can count 

d i s c r e t e  even t s  o r  can measure and/or accumulate t ime i n t e r v a l s .  The numeric 

keypad i s  used t o  s e l e c t  t h e  coun te r  mode ( i . e . ,  even t s  o r  t i m e ) .  

A c o u n t e r  command i s  a c t u a l 1  y  executed on1 y  d u r i n g  normal program 

flow. Through i t ,  t h e  u s e r  can d i r e c t  an event c o u n t e r  t o  increment o r  

r e s e t  t o  z e r o ,  o r  can d i r e c t  a  t ime counte r  t o  begin  accumulating t i m e ,  

t o  s t o p  accumulating t ime ,  o r  t o  r e s e t  t o  ze ro  and beg in  accumulating t ime.  
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A counter  event i s  def ined i n  terms o f  a  user -spec i f ied  terminat ing 

va lue .  Once the  counter  reaches the terminat ing va lue ,  the  event becomes 

TRUE. The numeric keypad is  used t o  program t h i s  value i n t o  the  counter .  

Both counters  a r e  i n i t i a l i z e d  t o  a  va lue  of  zero each time a  program 

i s  run.  

11. TRIGGER 

The Tr igger  command allows t h e  user  t o  i n d i c a t e  the  point  of i n t e r e s t  

i n  the  d a t a  being sampled by t h e  7D02. It de f ines  t he  window wi th in  which 

d a t a  gathered from the  system under t e s t  i s  t o  be s tored  i n  t he  Acquis i t ion  

Memory. 

By spec i fy ing  the  l oca t ion  of t h e  t r i g g e r  point wi th in  t he  acquired 

d a t a ,  t he  user  i n d i c a t e s  a  va lue  for  t he  delay counter  assoc ia ted  with t h e  

Acquis i t ion  Memory. Execution of t h e  Trigger  command a c t i v a t e s  t he  de lay  

counter .  The de l ay  counter  then increments once with each word of d a t a  

s to red  i n t o  t he  Acquis i t ion  Memory. Acquis i t ion  i s  considered t o  be complet-e 

when the  counter  reaches i t s  programmed va lue .  The program i s  then stopped 

and t h e  7D02 switches t o  Display mode. 

The t r i g g e r ,  i n  conjunct ion with t he  de lay  counter  va lue ,  d e f i n e s  t he  

d a t a  window. I f  t he  de lay  i s  D, t he  number of words of da ta  acquired a f t e r  

t he  t r i g g e r  is  D, and the  number of words acquired up t o  and including the  

t r i g g e r  i s  1256-Dl (o r  l e s s ,  i f  fewer t han  [256-Dl q u a l i f i e d  s to rage  cyc l e s  

preceded the  t r i g g e r ) .  

Data a c q u i s i t i o n  and program execut ion s t o p  when each memory ( ~ a i n ,  

Timing, o r  bo th)  fo r  which a  Trigger command appears i n  the  program has 

t r i gge red  and has  had i t s  delay counter reach i t s  programmed value.  

Therefore ,  t r i g g e r i n g  i n d i r e c t l y  leads t o  t he  t r a n s i t i o n  from Run mode t o  

Display mode. 

I f  t h e  Timing Option i s  not i n s t a l l e d ,  every  execut ion of a Trigger  

command a l s o  causes t h e  External  Trigger Out l i n e  t o  go TRUE (h igh) .  I f  

t he  Timing Option i s  i n s t a l l e d ,  r a i s i n g  t h i s  l i n e  i s  a  l i t t l e  more 

complicated;  for  f u l l  d e t a i l s  on programming External  Trigger  Out, see 

Chapter 7  i n  t h e  Operator 's  manual. 
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When executed, t h e  GOT0 command causes the  7D02 t o  t r a n s f e r  cont ro l  

t o  one of the  t e s t s  i n  t he  cu r r en t  program. The spec i f i ed  t e s t  becomes 

a c t i v e  and a l l  other  t e s t s  i n  t he  program a r e  deac t iva ted .  

When used i n  a  program, GOTO i s  executed when it i s  reached i n  normal 

program flow. 

When GOT0 i s  used as  an Immediate mode command, t h e  user e n t e r s  the  

keystroke sequence IMMEDIATE GOT0 and an op t iona l  t e s t  number. The command 

is not executed u n t i l  the b l ink ing  cursor  i s  moved (with the  . o r  . key) 

onto the  EXECUTE f i e l d  t h a t  appears i n  the  Immediate a r ea .  This  allows t h e  

user  t o  change the t e s t  number appearing with t h e  GOTO. The e f f e c t  of 

execut ing the  cormnand i s  t o  put the  7D02 i n t o  Run mode and s t a r t  execution 

of t h e  program c u r r e n t l y  i n  Program Memory a t  the  spec i f ied  t e s t .  

The [ I  key i s  used t o  combine events t o  form compound events o r  t o  

combine commands t o  form compound commands. 

When pressed a f t e r  an "IF", "OR IF", o r  "STORE ON" prompt, t h e  [ I  key 

generates  an "open bracket" i nd ica t ing  the s t a r t  of a compound event .  The 

next use of t h e  key c loses  the  b racke t ,  terminat ing the  compound event .  

Between b racke t s ,  event keys and the OR key can be pressed i n  an "event 

OR event OR . . . OR event" sequence. The event keys can a l so  be preceded 

by t h e  NOT key t o  negate  component events .  The compound event i s  TRUE when 

any one (o r  more) of t h e  component events comes TRUE. 

When pressed a f t e r  a  "THEN DO" o r  "ELSE DO" prompt, t h e  [ I  key genera tes  

an "open bracket" on the screen,  i nd ica t ing  the  s t a r t  of a  compound command. 

The next use of t he  key c loses  the  bracke t ,  terminat ing the  compound 

command. Any number of command keys may be entered between the  b racke t s .  

The commands a r e  connected with an implied log ica l  AND o p e r a t o r ,  i . e . ,  

execution of the  compound command during normal program flow implies  

simultaneous execution of a l l  the  component commands within the  bracke ts .  
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The OR key i s  used within bracke ts  t o  form compound events  wi th in  a  

7D02 program. Each event wi th in  a  compound event must be followed by e i t h e r  

an OR and another event ,  o r  by a  [ I  keystroke t o  terminate  the  compound 

even t .  

The impl ica t ion  of the  OR i s  t h a t  the  compound event i s  TRUE when one 

or  more of t he  component events i s  TRUE. The component events  wi th in  a  

compound event a r e  evaluated s imultaneously.  

15. NOT 

The NOT key allows t h e  user  t o  complement an even t ,  i . e . ,  t o  de f ine  

an event a s  a  counter  not having reached i t s  terminat ing va lue  o r  a s  a  

Word Recognizer not matching a  word of d a t a .  

A NOT key can only  appear within t he  bracke ts  of a  compound even t ,  

e i t h e r  immediately fol lowing t h e  opening b racke t ,  o r  a f t e r  an OR. It must 

be immediately followed i n  t he  program by an event (WD RECOGNIZER o r  

COUNTER). It a f f e c t s  on ly  t h e  s i n g l e  event immediately following i t .  It 

cannot be used t o  negate a  compound event as  a  whole. 

16. Digit Keys (0-9, A-F) 

The* d i g i t  keys (0  - 9 and A - F) provide a  hexadecimal keypad t h a t  

i s  used t o  make menu s e l e c t i o n s  and en t e r  numeric parameters.  

Menu and numeric values  may be changed by moving the  b l ink ing  cursor  

t o  t he  menu o r  numeric f i e l d  t o  be modified and pressing the  app rop r i a t e  

d i g i t  key ( s ) .  As  each d i g i t  i s  en t e r ed ,  i t  rep laces  t he  previous va lue ,  

and (except  on Format mode menus) t he  b l ink ing  cu r so r  moves t o  t he  next 

d i g i t  p o s i t i o n .  
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17. DON'T CARE 

The DON'T CARE k e y , c a n  be used f o r  c e r t a i n  numeric f i e l d s  r e l a t e d  t o  

t h e  P e r s o n a l i t y  Module and Timing Option channels  t o  i n d i c a t e  t h a t  t h e  

u s e r  i s  n o t  concerned wi th  t h e  v a l u e s  on t h e  corresponding channe l s .  

The DON'T CARE key d i s p l a y s  a s  an "Xu. 

18. FORMAT 

The FORMAT key swi tches  t h e  7D02 t o  o r  from Format mode. It h a s  no 

e f f e c t  when a  program i s  running (Run mode), however. Format mode produces 

a  s p e c i a l  d i s p l a y  on t h e  s c r e e n ,  t e m p o r a r i l y  r e p l a c i n g  whatever was d i s p l a y e d  

b e f o r e .  The d i s p l a y  i n c l u d e s  menus and numeric f i e l d s  t h a t  a l low a  u s e r  

t o  change t h e  form of d a t a  t o  be  en te red  o r  d i sp layed  on t h e  7D02 s c r e e n .  

For example, t h e  u s e r  can: 

- change t h e  r a d i c e s  of Word Recognizer f i e l d s ,  acqu i red  d a t a  d i s p l a y s ,  

e t c .  

- enab le  o r  d i s a b l e  t h e  h i g h l i g h t i n g  of d i f f e r e n c e s  between S t o r a g e  

Memory and A c q u i s i t i o n  Memory i n  Disp lay  mode. 

- enab le  and d i s a b l e  t h e  d i s p l a y  of acqu i red  g l i t c h  in format ion  i n  t h e  

Timing Option d a t a  d i s p l a y s  ( i f  t h e  Timing Option i s  i n s t a l l e d ) .  

- i n v e r t  t h e  Timing Option d a t a  channe l s  ( i f  t h e  Timing Option i s  

i n s t a l l e d )  and/or  t h e  system under t e s t  b u s e s  ( i f  t h e  PMlOl General  Purpose 

P e r s o n a l i t y  Module i s  a t t a c h e d ) .  I n v e r s i o n  o f  a  channel  means t h a t  word 

recognize r  v a l u e s  en te red  f o r  t h e  channel a r e  complemented b e f o r e  be ing  

used ,  and d a t a  ga thered  on t h e  channel i s  complemented b e f o r e  being 

d i s p l a y e d .  

The Format mode d i s p l a y  v a r i e s  depending on t h e  P e r s o n a l i t y  Module 

a t t a c h e d  and t h e  presence o r  absence of t h e  Timing Option.  P r e s s i n g  t h e  

FORMAT key a  second t ime r e s t o r e s  t h e  o r i g i n a l  d i s p l a y  and o p e r a t i n g  mode 

of t h e  7D02. 
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19. DELETE 

The DELETE key removes unwanted items from the  end of t h e  program 

c u r r e n t l y  i n  Program Memory. General ly ,  a  program item c o n s i s t s  of a l l  of 

t h e  l i n e s  i n  a  program t h a t  a r e  assoc ia ted  with a  s i n g l e  programming 

keystroke.  (The programing  keys include t h e  Event keys,  Command keys ,  

S t r u c t u r e  keys,  [ I ,  OR, and NOT). 

The DELETE key on ly  works when the  b l ink ing  cursor  i s  a t  t h e  end of 

t he  program o r  on one of t he  l i n e s  assoc ia ted  with t he  l a s t  i t e m  i n  t h e  

program. 

Press ing  t h e  STARTISTOP key while i n  Programming, Display.  o r  Immediate 

mode causes t h e  7D02 t o  attempt t o  execute t he  program c u r r e n t l y  i n  Program 

memory. I f  t h e  program conta ins  no e r r o r s ,  t h e  7D02 e n t e r s  Run mode a t  

Test  1 of t h e  program. 

Press ing  the  STARTISTOP key while t he  7D02 i s  i n  Run mode causes  it 

t o  s top  acqui r ing  d a t a  and te rmina te  execut ing of t h e  program. The 7D02 

then e n t e r s  d i s p l a y  mode. 

21. DATA SCROLLING 

During Display mode, t h e  two DATA SCROLLING keys a r e  used t o  s c r o l l  

through the  displayed memory (Storage Memory or  one of t h e  Acquis i t ion  

~ e m o r i e s ) .  The CURSOR keys cannot be used fo r  t h i s  purpose because they 

a r e  assoc ia ted  with t h e  b l i nk ing  cursor  which remains i n  t h e  Immediate 

a r e a  during Display mode ( t h e  b l i nk ing  cursor  can be used t o  modify 

parameters of t h e  d i s p l a y  command t h e r e ) .  

Each DATA SCROLLING key i s  assoc ia ted  with two arrows. The and I) 
arrows on the  f ron t  panel a r e  for  t h e  Timing Diagram, which s c r o l l s  

h o r i z o n t a l l y .  The + and e a r r o w s  on the  keys a r e  f o r  t he  o the r  d i sp l ays  

(Timing S t a t e ,  a l l  Main Acquis i t ion  Memory d i s p l a y s ,  and s tored  Programs) 

which s c r o l l  v e r t i c a l l y .  

The + /a key s c r o l l s  toward the  beginning of d a t a ;  t h e  +/I) key 

s c r o l l s  toward the  end of d a t a .  The arrows i n d i c a t e  t he  d i r e c t i o n  i n  which 
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t h e  d a t a  windowmoves. The d a t a  a c t u a l l y  appears  t o  move i n  t he  oppos i te  

d i r e c t i o n .  T h i s ,  however, i s  c o n s i s t e n t  with the  manner i n  which t h e  CURSOR 

+and CURSOR *keys work. The d a t a  window i s  def ined i n  terms of  a  d a t a  

c u r s o r ,  which i n d i c a t e s  t h e  viewer's cu r r en t  pos i t i on  i n  t h e  viewed memory. 

The Timing d i sp l ays  conta in  e x p l i c i t  d a t a  cu r so r s ;  t h e  d a t a  cursor  f o r  

Main Acquis i t ion  Memory d i s p l a y s  and stored-program d i sp l ays  i s  implied,  

and always a t  t he  top  l i n e  of t h e  d i sp l ay .  

22. CURSOR 

The four CURSOR keys move t h e  b l i nk ing  cursor  i n  t he  

d i r e c t i o n  ind ica ted  by t h e  arrow on t h e  key 

The o n l y  v a l i d  pos i t i ons  f o r  t he  b l i nk ing  cursor  a r e  d i g i t s  of numeric 

f i e l d s  , menus, t h e  EXECUTE f i e l d  t h a t  appears a f t e r  c e r t a i n  Immediate mode 

commands, and the  end of a  program o r  Immediate mode command. 

The key moves t h e  cursor  up t o  t he  next l i n e  conta in ing  a  v a l i d  

cu r so r  pos i t i on .  It places  t he  cu r so r  on the  le f tmos t  pos i t i on  on t h a t  

l i n e .  I f  t h e r e  a r e  no l e g a l  pos i t i ons  above the  c u r s o r ,  t h e  cursor  moves 

t o  (o r  remains on) t he  le f tmos t  pos i t i on  on the  cu r r en t  l i n e .  

T h e w k e y  moves t h e  cursor  down t o  t h e  next l i n e  conta in ing  a  v a l i d  

cursor  pos i t i on .  It places  t he  cu r so r  on the  le f tmos t  pos i t i on  on t h a t  

l i n e .  I f  t h e r e  a r e  no l e g a l  pos i t i ons  below t h e  c u r s o r ,  t h e  cursor  moves 

t o  ( o r  remains on) t he  r ightmost  pos i t i on  on t h e  cu r r en t  l i n e .  

The* key moves t h e  cursor  t o  t he  next l e g a l  pos i t i on  t o  t he  l e f t .  

I f  t he re  a r e  no more l e g a l  pos i t i ons  on the  same l i n e ,  i t  works l i k e  t h e  

f key ,  except t h a t  it places  t he  cursor  on the  r ightmost  pos i t i on  of a  

l i n e .  

The e k e y  moves t h e  cursor  t o  t he  next l ega l  pos i t i on  t o  t h e  r i g h t .  

I f  t he re  a r e  no more l e g a l  pos i t i ons  on the  same l i n e ,  i t  works l i k e  t he  

+key. 
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Position Controls and Connectors 

Display Positioning Potentiometers 

The VERT POS and HORIZ POS p o t e n t i o m e t e r s  a l l o w  t h e  u s e r  t o  p o s i t i o n  

t h e  d i s p l a y  v e r t i c a l l y  and h o r i z o n t a l l y .  Due t o  d i f f e r e n c e s  i n  7000 s e r i e s  

mainframes,  i t  may b e  n e c e s s a r y  t o  a d j u s t  t h e  d i s p l a y  p o s i t i o n  f o r  a  

p a r t i c u l a r  mainframe. Once a d j u s t e d ,  t h e r e  should  be  l i t t l e  need t o  r e a d j u s t .  

TRIG I N  and TRIG OUT 

The "TRIG I N "  BNC a l l o w s  d e v i c e s  such a s  a  coded scope probe o r  t h e  

A6701 18-bi t  word r e c o g n i z e r  t o  t r i g g e r  t h e  7D02. This  inpu t  i s  TTL 

compat ib le .  T h i s  l i n e  i s  l a b e l e d  "EXT TRIG I N "  i n  7D02 program d i s p l a y s .  

The "TRIG OUT" BNC a l l o w s  t h e  7D02 t o  t r i g g e r  o t h e r  i n s t r u m e n t s .  The 

TRIG OUT s i g n a l  i s  genera ted  when a  t r i g g e r  command i s  executed.  See S e c t i o n  

7  f o r  d e t a i l s .  

P6451 Probe Slot 

The P6451 p robe  p lugs  i n t o  t h e  P6451 Probe s l o t .  The P6451 i s  used 

t o  a c q u i r e  d a t a  w i t h  t h e  Timing Opt ion.  

Personality Module Slot 

The PM-100 S e r i e s  P e r s o n a l i t y  Module p lugs  i n t o  t h e  P e r s o n a l i t y  Module 

s l o t .  The P e r s o n a l i t y  Module c o n f i g u r e s  t h e  7D02 f o r  a  p a r t i c u l a r  

m i c r o p r o c e s s o r .  It a c q u i r e s  d a t a  from t h e  s . u . t .  and de te rmines  d a t a  d i s p l a y  

f o r m a t s ,  d i s a s s e m b l y  o f  d a t a ,  word r e c o g n i z e r  f o r m a t s ,  e t c  . 

The 7D02 shou ld  not  be opera ted  wi thout  a  P e r s o n a l i t y  Module connected.  

The Module should not  be  plugged i n  whi le  t h e  7D02 i s  powered up. To do 

so  cou ld  cause  permanent damage t o  t h e  7D02 o r  t o  t h e  P e r s o n a l i t y  Module. 
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Display Screen C h a r a c t e r i s t i c s  

Screen Layout 

Once d i agnos t i c s  have been completed, t h e  7D02 d i s p l a y  i s  g e n e r a l l y  

divided i n t o  t h r ee  regions ( s e e  Fig.  1-21. 

2919.02 
Fig.  1-2. Display Regions 

They a r e :  

1. S t a t u s  Area. Two l i n e s  of inverse  video a t  t h e  t op  of t h e  screen 

a r e  reserved for  e r r o r  and informational  messages. Monitoring information 

appears t he re  during Run mode. V i t a l  s t a t i s t i c s  (such as  f i n a l  counter 

va lues )  appear during Display mode. 
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2. Cent ra l  Display Area. The bulk  of  t h e  d i s p l a y  ( a  varying number 

of l i n e s ,  depending on the  s i z e  of t h e  Immediate a r e a )  i s  used t o  d i s p l a y  

t h e  conten ts  of one of t he  memories (program, Acqu i s i t i on ,  o r  Storage)  o r  

t h e  Format mode d i sp l ay .  

3. Immediate Area. An inverse-video a r ea  a t  t he  bottom of t h e  screen 

i s  used for  t he  e n t r y  of Immediate mode commands. When the  user  is not i n  

Immediate mode, t h e  a r ea  conta ins  t he  l a s t  d i sp l ay  command entered i n  

Immediate mode ( i . e . ,  t he  one respons ib le  for  t h e  cu r r en t  conten ts  of t h e  

Cent ra l  Display a r e a ) .  During Display mode, parameters assoc ia ted  with t he  

d i sp l ay  command can be manipulated. During Format mode, t h i s  a r ea  d i sappears  

completely.  

Parameters 

Program and o the r  parameters a r e  entered with t he  Numeric Ent ry  keys.  

User-changeable parameters always appear on the  d i sp l ay  a s  d i g i t s  i n  t h e  

oppos i te  video mode a s  t h e i r  background ( i . e . ,  i nve r se  video i n  t he  Central  

Display a r e a ,  normal video i n  t h e  Immediate a r e a ) .  There a r e  two types of  

parameters t h a t  appear i n  7D02 d i sp l ays  ( s e e  Fig. 1-31. 

I- 

TEST 1 
1 I F  
1 COUNTER # 1 = I=] 0-EVENTS 
lTHEN DU 

1 
F ie1  d 

1 0 BEFORE DATA 
1 1 CENTERED 
i 2 AFTER DATA Expanded Menu 
1 3 ZERO DELAY 
1 0-SYSTEM UNDER TEST CONT. 
1 0-STANDARD CLOCK QUAL. 
END TEST 

291SW 

Fig. 1-3. 7D02 Display Parameters.  
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1. A menu g ives  t h e  user  a  number of choices ,  each labe led  with an 

a r b i t r a r y  d i g i t .  The user  s e l e c t s  a  choice by moving t h e  b l i nk ing  cu r so r  

t o  t h e  menu and pressing the  d i g i t  key assoc ia ted  with t he  des i red  choice .  

Only t he  cu r r en t  s e l e c t i o n  for  t he  menu i s  d isp layed ,  unless  t he  user  

p o s i t i o n s  t h e  cursor  onto t he  d i g i t  assoc ia ted  with t he  s e l e c t i o n ;  a t  t h a t  

t ime,  t he  menu i s  "exp'anded" t o  d i sp l ay  a l l  poss ib le  choices .  Since t h e r e  

i s  on ly  one cursor  , on ly  one menu can be expanded a t  any time. 

2. A numeric field i s  a  parameter f o r  which the  d i g i t s  en te red  have 

meaning of themselves,  i . e . ,  they a r e  not used for  s e l e c t i o n  of a  choice 

but a c t u a l 1  y a r e  t he  parameter va lues .  
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SECTION 2 

THEORY OF OPERATION 

BLOCK DIAGRAM DESCRIPTION 

In t roduc t ion  

The 7D02 i s  a  p rog ramab le  l og i c  analyzer  used i n  des ign  and development 

o f  microprocessor and microcomputer systems. It i s  based upon a  s t a t e  

machine a r c h i t e c t u r e  and c o n s i s t s  e s s e n t i a l l y  of  two func t iona l  ana lyzers  

t h a t  can be used sepa ra t e ly  o r  i n  conjunct ion.  The Main s e c t i o n  i s  a  

synchronous 28 s to red  channel l og i c  analyzer  (44 s t o r e d  channels  with t h e  

Expansion Option).  The Timing Option s e c t i o n  i s  an e i g h t  s t o r ed  channel 

l og i c  analyzer  capable  of  both synchronous and asynchronous ope ra t i on .  

The Main s e c t i o n  a r c h i t e c t u r e  ( s ee  F ig .  2-1.) i s  t h a t  o f  a  general-  

purpose synchronous l o g i c  ( s t a t e )  analyzer  with r ep l aceab le  i n t e r f a c e  

( p e r s o n a l i t y )  modules t o  adapt t o  d i f f e r e n t  systems under t e s t .  I n  ope ra t i on ,  

t h e  instrument  senses  d a t a  appl ied  t o  t h e  p e r s o n a l i t y  module and uses  those  

d a t a  t o  develop q u a l i f i c a t i o n s  and t r i g g e r s  under program c o n t r o l  t o  s t o r e  

information surrounding an ope ra t i ona l  po in t  of i n t e r e s t  i n  t h e  system 
under t e s t .  The Main s e c t i o n  inc ludes  30 bus l i n e s  (16 address ,  8 d a t a ,  

and 4 c o n t r o l  l i n e s ,  a l l  of  which a r e  appl ied  t o  both Word Recognizer and 

Acquis i t ion  Memory c i r c u i t  b locks ;  and two c o n t r o l  l i n e s  t h a t  a r e  appl ied  

only t o  t he  Word Recognizer b lock ) ,  seven l i n e s  t h a t  a r e  appl ied  t o  t h e  

Front End c i r c u i t s  ( s i x  c o n t r o l  l i n e s  p lus  t he  raw c l o c k ) ,  one e x t e r n a l  

t r i g g e r  l i n e ,  and one Timing Option l i n k  b i t  l i n e .  The Expansion Option, 

which allows the  7D02 t o  opera te  with 16-bit microprocessors  and o the r  

systems,  extends t h e  address  l i n e s  t o  24 and t h e  d a t a  l i n e s  t o  16. 

Through the  Pe r sona l i t y  Module, t he  7D02 i s  "personal ized" t o  f i t  t h e  

system under t e s t .  The Pe r sona l i t y  Module plugs i n t o  t h e  system under t e s t  

i n  p lace  of i t s  microprocessor or  otherwise connects i n t o  t he  system bus ,  

providing t h e  7D02 access  t o  t h e  address ,  d a t a ,  and c lock  l i n e s  o f  t h a t  

system. Dedicated Pe r sona l i t y  Modules a r e  a v a i l a b l e  fo r  a  wide range of 

microprocessor systems. A General Purpose Pe r sona l i t y  Module (PM101) i s  

a v a i l a b l e  for  custom in te rconnec t ion  t o  o the r  types of  systems. 

The Timing Option adds t he  c a p a b i l i t y  fo r  f a s t  asynchronous sampling 

of d a t a  fo r  development of hardware t iming c i r c u i t s .  This op t ion  can be 
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used a s  e i t h e r  an independent eight-channel asynchronous l og i c  ana lyzer  

t h a t  can use t h e  main s e c t i o n  t o  de f ine  i t s  t r i g g e r ,  o r  a s  an ex tens ion  

of  t he  main s e c t i o n ,  providing monitoring f o r  e i g h t  a d d i t i o n a l  l i n e s  i n  

synchronism with t h e  main s e c t i o n  clock.  The op t ion  inc ludes  a  s e p a r a t e  

memory, c a l l e d  t he  Timing Option Acquis i t ion  ~ e r n o ; ~ ,  used t o  s t o r e  t h e  

e i g h t  l i n e s  of d a t a .  These d a t a  a r e  acquired through a  s e p a r a t e  Timing 

Opt ion  probe, t he  P6451. 

Data i n  t he  Timing Option Acquis i t ion  Memory a r e  d i sp layed  s e p a r a t e l y  
from o the r  acquired d a t a .  These d a t a  may be d i sp layed  e i t h e r  i n  t iming 

diagram o r  i n  s t a t e  t a b l e  form a t  t h e  user ' s  op t ion .  These e i g h t  l i n e s  of 

d a t a  a r e  t h e  on ly  l i n e s  monitored by t h e  7D02 t h a t  can be d i sp layed  i n  

t iming diagram form. 

A s  shown i n  Fig.  2-1, t he  7D02 may be convenient ly  d iv ided  i n t o  two 

p a r t s ,  t h e  Main s e c t i o n ,  and t h e  Timing Option s e c t i o n .  The Main s e c t i o n  

c o n s i s t s  of a l l  b locks i n  F ig .  2-1 except t h e  P6451, IC Acquis i t ion ,  and 

t h e  Tr igger  and Time Base blocks.  The Timing Option s e c t i o n  c o n s i s t s  o f  

t h e  t h r e e  above l i s t e d  blocks.  
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Main Sec t ion  

Housekeeping func t ions  of t h e  Main s e c t i o n  a r e  performed by t h e  

Keyboard, CPU, and Display c i r c u i t  groups. The keyboard allows t h e  ope ra to r  

t o  communicate commands and o the r  program information t o  t h e  l og i c  c i r c u i t s .  

The CPU processes  information from the  keyboard and o t h e r  sources  and 

provides  o v e r a l l  c o n t r o l  func t ions ,  while  t h e  Display c i r c u i t s  ~ r o v i d e  

r e s u l t  i n d i c a t i o n s  and program prompts. I n  ope ra t i on ,  t h e  Display c i r c u i t s  

p resen t  both program prompts and opt ions ;  t h a t  i s ,  t h e  opera tor  i s  n o t i f i e d  

not  only of  those  ac t i ons  t h a t  a r e  necessary and permiss ib le ,  but  a l s o  o f  

those  a c t i o n s  t h a t  a r e  not  permiss ib le .  The Display c i r c u i t s  a r e  

cha rac t e r -o r i en t ed ,  t r a n s l a t i n g  and format t ing  d a t a  from t h e  CPU fo r  d i sp l ay  

on t h e  mainframe screen .  

I n t e r n a l  communication among these  c i r c u i t  blocks i s  accomplished 

over t h e  CPU p a r a l l e l  d a t a  bus (16 address  and 8 d a t a  b i t s ) .  The keyboard 

communicates through the  Front Panel c i r c u i t s .  Through the  bus ,  t h e  CPU 

e x e r c i s e s  ope ra t i ona l  con t ro l  over t h e  processing and dec i s ion  c i r c u i t s  

i n  t h e  7D02, performing such t a s k s  as  s e t t i n g  up t h e  word recognizer  and 

time base va lues ,  and reading out d a t a  fo r  d i sp l ay .  

I n t e r f a c e  between the  7D02 and t h e  system under t e s t  i s  provided by 

a  s e t  of Pe r sona l i t y  Modules conta in ing  s p e c i a l i z e d  c i r c u i t s  t h a t  t ransform 

s i g n a l s  i n  t h a t  system t o  t he  s tandard format of s i g n a l s  requi red  by the  

7D02. These c i r c u i t s  inc lude  very f a s t  c lock  c i r c u i t s  t o  t r a n s f e r  t h e  

system c lock  s i g n a l  t o  t he  7D02 with as  l i t t l e  propagat ion de lay  as  pos s ib l e .  

S igna ls  from t h e  Pe r sona l i t y  Module a r e  appl ied  t o  t he  Front Panel c i r c u i t  

block fo r  d i s t r i b u t i o n .  

The Front  End c i r c u i t s  r ece ive  t he  c lock  and c o n t r o l  l i n e s  (C4 through 

C9) from the  Pe r sona l i t y  Module (through t h e  Front Panel c i r c u i t s )  t o  

genera te  t he  q u a l i f i e d  c lock  s i g n a l s  for  t iming 7D02 ope ra t i ons .  Control  

s i g n a l s  from t h e  Acquis i t ion  Memory and Timing Option c i r c u i t s  a r e  processed 
i n  t h e  Front End c i r c u i t s  t o  s t a r t  and s t o p  r e a l  t ime ope ra t i ons .  P r i n c i p a l  

s i g n a l s  from t h e  Front End c i r c u i t s  inc lude  STATE CLOCK 0, which i s  t h e  

raw d a t a  c lock  from the  Pe r sona l i t y  Module used t o  time STARTISTOP ope ra t i ons ;  

STATE CLOCK 1, a  pulse-shaped clock t h a t  runs  on ly  during acqu i s i t on  and 

i s  used i n  a l l  Main s e c t i o n  c i r c u i t  b locks ;  STATE CLOCK 2,  a  pulse-shaped 

c lock  t h a t  runs  cont inuously and i s  used i n  t h e  Timing Option s e c t i o n  

during synchronous opera t ions ;  and t h e  MASTER STOP s i g n a l ,  which i s  

e f f e c t i v e l y  t he  end of a c q u i s i t i o n  mode and t h e  s t a r t  of  d i sp l ay  mode. 
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The Word Recognizer c i r c u i t  block con ta in s  four s epa ra t e  word recognizers  

t h a t  may be used r e l a t i v e l y  independently under program c o n t r o l .  Address 

and d a t a  s i g n a l s  from the  Pe r sona l i t y  module ( app l i ed  through t h e  Front 

Panel c i r c u i t s )  a r e  loaded i n t o  input  l a t c h e s  i n  both t h e  Word Recognizer. 

Each word recognizer  compares input  d a t a  with a  va lue  en te red  by t h e  

ope ra to r  a t  t h e  keyboard. Upon r ecogn i t i on  of a  d a t a  match, t h e  word 

recognizer  s i g n a l s  t he  S t a t e  Machine c i r c u i t s ,  which t ake  t h e  app rop r i a t e  

a c t i o n  determined by t h e  execut ing program. ( 1 t  i s  a l s o  pos s ib l e  t o  e n t e r  

"don't care"  va lues ,  X ' s ,  i n t o  a  word recognizer . )  I f  a  match occu r s ,  t h e  

S t a t e  Machine ou tputs  change t o  any of  t h e  following: changing t o  another  

t e s t ,  s t a r t i n g  o r  re loading  a  counter ,  s topping a c q u i s i t i o n ,  o r  qua l i fy ing  

d a t a .  Note t h a t  t h e  width of t h e  word recognizers  i s  extended from 32 b i t s  

( i nc lud ing  t h e  t iming opt ion  l i n k  b i t  and t h e  e x t e r n a l  t r i g g e r  input  l i n e )  

t o  48 b i t s  by t h e  add i t i on  of t h e  Expansion Option. A l l  c i r c u i t  ope ra t i ons  

a r e  b a s i c a l l y  t h e  same. 

The Acquis i t ion  Memory c i r c u i t  block conta ins  a  256-bit ,  28-channel 

RAM; t h e  address ,  s t o r e ,  and read con t ro l  c i r c u i t s  t o  ope ra t e  t h e  RAM; and 

t h e  l a t c h e s  t h a t  t emporar i ly  s t o r e  input  d a t a  from t h e  f i r s t  l a t c h .  Input  

d a t a  a r e  loaded i n t o  t h e  input  l a t c h e s  a t  STATE CLOCK 1 time and then  

loaded i n  t he  RAM. I f  t he  address  counter  i s  not enabled by t h e  QUALIFY 

TRACE s i g n a l  from t h e  S t a t e  Machine c i r c u i t s ,  t h e  address  i s  no t  incremented 

and t h e  next  d a t a  s e t  i s  w r i t t e n  over t h e  previous s e t  i n  t h e  same RAM 
l oca t ion .  From the  RAM, d a t a  a r e  read by t h e  CPU over t h e  CPU bus during 

d i s p l a y  mode fo r  app l i ca t i on  t o  t h e  Display c i r c u i t s .  Note t h a t  t h e  

a c q u i s i t i o n  memory RAM space i s  increased by 16 channels ,  t o  a  t o t a l  o f  

44,  by t he  add i t i on  of t he  Expansion Option. A l l  c i r c u i t  ope ra t i ons  a r e  

b a s i c a l l y  t he  same. 

The S t a t e  Machine c i r c u i t  block con ta in s  t h e  s t a t e  machine and two 

16-bit  counters  plus  input /ou tput  and a s soc i a t ed  c o n t r o l  c i r c u i t s .  The 

s t a t e  machine i s  implemented using RAM c i r c u i t s  and i s  thus much more 

v e r s a t i l e  through programmability. Event and/or time count ing func t ions  

a r e  accommodated by t h e  two counters .  Primary inpu t s  t o  t h e  s t a t e  machine 

a r e  t h e  CPU bus,  four word recognizer  s i g n a l s ,  and the  STORE s i g n a l  (from 

t h e  a c q u i s i t i o n  memory). Outputs inc lude  t h e  QUALIFY TRACE and STOP TRACE 

TRIG s i g n a l s ,  which c o n t r o l  s t o r age  i n  t h e  a c q u i s i t i o n  memory and SYNC 

TRIGGER, which c o n t r o l s  Timing Option s e c t i o n  ope ra t i ons .  
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Timing Option Sec t ion  

The Timing Option s e c t i o n  i s  operable  e i t h e r  a lone or  i n  conjunct ion 

with the  Main sec t ion ,  including being t r i gge red  by the  Main sec t ion .  The 

sec t ion  c o n s i s t s  of t he  P6451 probe, I C  Acquis i t ion ,  and Trigger  and Time 

Base c i r c u i t s .  Input  d a t a  on e igh t  channels a r e  appl ied through t h e  P6451 

probe t o  the  I C  Acquisi t ion c i r c u i t  block. This  block includes the  Timing 

Option Acquis i t ion  Memory and t h e  Timing Option Word Recognizer plus  

assoc ia ted  input loutput  and con t ro l  c i r c u i t s .  These c i r c u i t s  ope ra t e  i n  
t he  same manner a s  t he  s imi l a r  c i r c u i t s  i n  t h e  Main sec t ion .  I n  synchronous 

ope ra t ion ,  t he  c i r c u i t s  func t ion  a s  an ex tens ion  of t he  Main s e c t i o n ,  

adding e i g h t  d a t a  channels and a  word recognizer .  I n  asynchronous ope ra t ions ,  

con t ro l  s i g n a l s  a r e  provided by the  Trigger  and Time Base c i r c u i t  block. 

The Trigger  and Time Base c i r c u i t  block conta ins  t he  c i r c u i t s  t h a t  

allow t h e  Timing Option sec t ion  t o  ope ra t e  asynchronously. These inc lude  

the  t ime base ,  t r i g g e r ,  asynchronous f i l t e r ,  sequencer,  de lay  counter ,  and 

processor address  decoder c i r c u i t s .  The time base i s  generated a s  requi red  

from e i t h e r  an i n t e r n a l  100-MHz o s c i l l a t o r  o r  var ious  lower-frequency 
inpu t s  from t h e  S t a t e  Machine c i r c u i t  block. I f  t h e  Timing Option s e c t i o n  

i s  operated synchronously, t r i g g e r i n g  i s  caused by the  SYNC TRIGGER s i g n a l  
from t h e  S t a t e  Machine. I f  t he  s ec t ion  i s  operated asynchronously, t h e  

Timing Option sec t ion  i s  armed by t h e  SYNC TRIGGER s i g n a l  from the  S t a t e  

Machine and i s  then t r i gge red  by a  match from i t s  own word recognizer .  

Operation Sequence 

For purposes of explana t ion ,  assume t h a t  t h i s  simple program has been 

loaded a t  t h e  keyboard: I f  Word Recognizer 111 equals  0000 on t h e  d a t a  bus ,  

the  Main sec t ion  and Timing Option sec t ion  w i l l  both t r i g g e r  i n  synchronous 

opera t ion .  Both sec t ions  have been delayed t o  " a f t e r  data"  pos i t i on ,  t h e  

system under t e s t  i s  not  being h a l t e d ,  and no d a t a  q u a l i f i c a t i o n  i s  being 
done. The general  purpose Pe r sona l i t y  Module ( ~ ~ 1 0 1 )  i s  being used. 

The CPU loads the  RAMS and l a t ches  i n  a l l  blocks a s  appropr ia te  f o r  

t he  program, s e t s  up the  Word Recognizers, t h e  S t a t e  Machine, t h e  Front 

End c i r c u i t s ,  t he  t iming t r i g g e r ,  and the  I C  Acquis i t ion  c i r c u i t s .  When 
t h e  STARTISTOP key i s  pressed t o  run t h e  program, t h e  STORE s i g n a l  from 

the  Acquisi t ion Memory block s t a r t s  t he  a c q u i s i t i o n  process .  Storage takes  

p lace  a t  a  10-MHz r a t e .  
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Data a r e  appl ied t o  both the  Word Recognizers and Acquis i t ion  Memory. 

Control l i n e s  and clock a r e  appl ied t o  t h e  Front End c i r c u i t s .  However, 

s ince  no c lock  q u a l i f i c a t i o n  i s  c a l l e d  fo r  i n  t he  program, t h e  con t ro l  

l i n e  i npu t s  a r e  not  used. The word recogniton search  process i s  performed 

each time d a t a  a r e  loaded u n t i l  a  match (0000) i s  found i n  Word Recognizer 

81. 

U n t i l  t he  word recogni t ion  occurs ,  d a t a  a r e  con t inua l ly  loaded i n t o  

t h e  Acquis i t ion  Memory RAMS. Af te r  256 load cyc le s ,  t h e  memory load s t a r t s  
aqain a t  t he  beginning of  memory. When the  word recogni t ion  match occurs ,  

Word Recognizer #l s i g n a l s  t h e  S t a t e  Machine, which sends a  STOP TRACE 

TRIG s i q n a l  t o  the  Acquisi t ion Memory. This s i g n a l  i n i t i a l i z e s  a  de lay  

counter  which then counts  16 q u a l i f i e d  clocks and h a l t s  t he  main s e c t i o n  

a c q u i s i t i o n .  For the Timing Option s e c t i o n ,  t he  s t o p  process i s  i n i t i a t e d  
by t h e  S t a t e  Machine i s su ing  a  SYNC TRIGGER s i g n a l .  This s i g n a l  i n i t i a l i z e s  

a  de lay  counter  which then counts 16 q u a l i f i e d  clocks and h a l t s  t h e  Timing 

Option sec t ion .   emem ember t h a t ,  f o r  t h i s  program, t h e  Timing Option s e c t i o n  

i s  being operated synchronously a s  an ex tens ion  of t he  Main s e c t i o n . )  

A t  the  point  of stopping a c q u i s i t i o n ,  condi t ions  a r e  t h a t  t h e  t r i g g e r  

has  occurred,  t h e r e  a r e  239 loca t ions  of good d a t a  before  t h e  t r i g g e r ,  and 

t h e r e  a r e  16 l oca t ions  of good d a t a  a f t e r  t he  t r i g g e r .   his i s  e s t ab l i shed  

by s e l e c t i n g  t h e  " a f t e r  data" pos i t i on . )  

The CPU then s e t s  up the  c i r c u i t s  t o  read and d i sp l ay  t h e  acquired 

d a t a  a s  r equ i r ed  i n  t h e  program. Since t h e  Timing Option s e c t i o n  i s  being 
used, those da t a  may be d isp layed ,  a t  t he  opera tor ' s  op t ion ,  i n  t iming 

diagram form. A l l  o ther  d a t a  must be displayed i n  s t a t e  t a b l e  form. This  
completes one opera t iona l  cyc le  of t he  program. 

The preceding desc r ip t ion  i s  one of many poss ib le  (2304) d i f f e r e n t  
7D02 ope ra t iona l  cyc les .  Refer t o  t he  Operators Manual fo r  more information.  
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SIGNAL TITLE DEFINITIONS 

Introduction 

This is an alphanumeric listing of the mnemonic titles that identify 

signals within the 7D02 and its internally-installed options. The listing 

includes the signals that are unique to a single assembly and those that 

are common to two or more assemblies. Following the signal title is the 
point of origin by diagram number, and circuit designator. An example 

follows this varagraph. Following the point of origin is the definition, 

a brief statement of the purpose of the signal, and where appropriate, the 

timing relationship it bears to some known point. The signal may also be 

a derivative of some other signal. In such cases, the "parent" signals are 
mentioned. Also, a signal may be controlled by several devices, as in a 

wire-OR configuration. All sources are mentioned in these cases. 

Example : 

Name Signal Source Description 

STOD: Diagram 7: U6040B -- The STORE signal controls the Store 
operation of the Acquisition Memory circuits. It is high during 
the Store cycle, and low during the Display cycle. 

Mnemonic Listing 

A: Diagram 8A: U5050 -- The A signal is applied to the Counter Control 
Multiplexer to select either the 1 MHz or 1 kHz clock for application to 
Counter 1. 

/ACQ MEM SEL: Diagram 9A: U4080-11 -- The /ACQ MEM SEL signal is one of 
the hardware addresses from the CPU. The signal corresponds to address 

page 3:Exxx. When low the signal enables reading the Acquisition Memory. 

AD0-AD7: Diagram 9A: U3050-12 through 19 -- These eight lines are part 
of the internal data bus on the CPU board. The lines are not buffered, and 
carry both address and data words at different times in the Microprocessor 

cycle. 
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AI@-AI15: Diagram 5B: -- These s i g n a l s  a r e  from t h e  Pe r sona l i t y  Module. 

They c a r r y  t h e  address  word t o  be appl ied  t o  t h e  Word Recognizer and Memory. 

AI@-AI11:  Diagram 4A: U l O l O  and U2010 -- These 12 l i n e s  c a r r y  buf fe red  

addresses  from the  CPU t o  t he  Pe r sona l i t y  Module. 

AIL@-A1~15: ~ i a g r a m  5B: U1040 and U2040 (CPU) , o r  U2020 and U3020  robe) 
-- These i n t e r f a c e d ,  l a tched  address  l i n e s  c a r r y  t h e  address  words from 

e i t h e r  t h e  Pe r sona l i t y  Module or  t he  CPU t o  t h e  Word Recognizer and Memory. 

AI16-AI23: Diagram 1B: -- These l i n e s  come from the  Pe r sona l i t y  Module 

ca r ry ing  the  e igh t -b i t  word used i n  t he  Expansion Option s e c t i o n .  

AIL16-AIL23: Diagram 6: U l O l O  -- These e igh t  l i n e s  a r e  t h e  expansion of 

t h e  AIL@-AIL15 l i n e s  def ined above, and a r e  used only with t h e  Expansion 

Option sec t ion .  

AL16-AL23: Diagram 6: U2020 -- These e igh t  l i n e s  a r e  t h e  output  from t h e  

P i p e l i n e  Latch Regis te r  on t h e  Expansion Option board. 

ALE: Diagram 9A: U3050 -- The ALE s i g n a l  comes from the  Microprocessor 

a s  t h e  address  l a t c h  enable  s i g n a l .  It occurs  during t h e  f i r s t  c lock  s t a t e  

of  a  machine cyc le .  

ASYNC TRIG: Diagram 3A: 47041 -- The ASYNC TRIG s i g n a l  i s  t he  f i l t e r e d  

o r  u n f i l t e r e d  t r i g g e r  s i g n a l  from t h e  Timing Option sec t ion .  It i s  appl ied  

t o  t h e  Word Recognizer c i r c u i t s  as  one of t h e  i npu t s  fo r  p a t t e r n  r ecogn i t i on .  

/A@@@-BFFF: Diagram 9A: U4040 -- This  l i n e  i s  one of  t h e  e i g h t  major 

address  l i n e s  t o  t h e  CPU memory. When low, i t  enables  U4030 ( 9 ~ ) ~  one o f  

t h e  ROMs. 

A@-A15: Diagram 9A: U3065, U4070, U3050 -- These a r e  t h e  unbuffered address  

l i n e s  from the  CPU. Note t h a t  t h e  A12-A15 l i n e s  a r e  only used on t h e  CPU. 

B: Diagram 8A: U5050 -- The B s i g n a l  i s  appl ied  t o  t he  Counter Control  

Mult iplexer  t o  s e l e c t  e i t h e r  t h e  1  MHz o r  1 kHz c lock  fo r  a p p l i c a t i o n  t o  

Counter 2. 

BD@-BD7: Diagram 1A: U2055, U3055 -- Buffered d a t a  l i n e s  t h a t  c a r r y  t h e  

column d a t a  from t h e  keyboard t o  t h e  CPU and, i n  t h e  oppos i te  d i r e c t i o n ,  

c a r r y  t he  o f f s e t  d a t a  t o  t he  DAC, U4045. 
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BSg-BS1: Diagram 2C: 43043, 43045 -- These two s i g n a l s  a r e  der ived from 

t h e  /R0  and / R 1  s i g n a l s .  /BS0 enables reading t h e  Acquis i t ion  RAMS when 

low. / B S ~  enables  reading the  Gl i t ch /P ipe l ine  =Y. 

BSC: Diagram 8A: U l O l O A  -- This i s  t he  buf fered  vers ion  of t h e  ST CLK 1 

s i g n a l ;  it i s  used t o  time the  S t a t e  Machine c i r c u i t s .  

/BSC: Diagram 8B: U5020A -- The complement of BSC, /BSC d r i v e s  p a r t  of 

t h e  Counter c i r c u i t s  i n  t he  S t a t e  Machine. 

/BSC2: Diaqram 8B: U5010D -- Another complement of  the  /BSC s i g n a l ,  /BSC2 

a l s o  d r i v e s  pa r t  of the  S t a t e  Machine Counter c i r c u i t s .  

CHANNEL SW SIG: Diagram 10B: -- This  s i g n a l  i s  from the  osc i l l o scope  

mainframe; i t  shu t s  o f f  t he  Z OUT s i g n a l  during t h e  time t h a t  t h e  mainframe 

c i r c u i t  i s  switching channels.  

/CHAR: Diagram 10A: U2010 -- This  s i g n a l  moves low f o r  a  per iod of  about 

293 ns ;  t h e  low pulse occurs every 2.3 us .  /CHAR i s  used t o  c lock  U3010, 
which produces the  RESET HOZ and /INC VERT s i s n a l s .  

CHB-CH5: Diaqram 10A: U2030A,U3030B -- Used t o  t ime t h e  Cursor Pos i t i on  

Detector .  These s igna l s  correspond t o  t he  c h a r a c t e r s  w r i t t e n  on t h e  d i sp l ay .  

CIB-~19: Diagram 1B: -- The in t e r f aced  con t ro l  s i g n a l s  t h a t  come from the  

Pe r sona l i t y  Module. 

CII0-CII5: Diaqram 4B: U4010 -- These s i x  i n t e r f a c e d  s i g n a l s  a r e  buffered 

ve r s ions  of t he  CIB-CIS s i g n a l s  from the  Pe r sona l i t y  Module. 

CIL0-CIL7: Diagram 5B: U5030, U4040 -- The la tched  CII$-CII5, S.E. TRIG, 

and ASYNC TRIG s i g n a l s ,  from the  Pe r sona l i t y  Module, Front Panel ,  and 

Timing Option c i r c u i t s ,  r e spec t ive ly .  

CLK, /CLK: Diagram 1B: -- Complementary clock s i g n a l s  from t h e  Pe r sona l i t y  

Module. The frequency of t he  s igna l  v a r i e s  with the  type of module. 

CLOCK 1: Diagram 8C: U2040 -- Drives the  S t a t e  Machine Counter 1 c i r c u i t s .  

Depending on t h e  code sen t  t o  t he  input  o f  U2040, t h e  CLOCK 1 s i g n a l  i s  

ground, a  modified form of  the  ST CLK 1 s i g n a l ,  the  1 MHz o r  1 kHz clock 

from U6040, o r  t he  /MWR2 s igna l  from the  Write Decoder. 
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CLOCK 2: Diaqram 8C: U3040 -- V i r t u a l l y  i d e n t i c a l  t o  t he  CLOCK 1 s i g n a l ,  

except t h a t  t he  /MWR3 s igna l  i s  used in s t ead  of t h e  / M W R ~  s i g n a l ,  and t h e  

CLOCK 2 s igna l  d r i v e s  the  Counter 2  c i r c u i t s .  

/CN'l'R 1: Diaqram 8C: U3010 -- I n d i c a t e s  te rmina t ion  of count by the  Counter 
1 c i r c u i t s .  

/CNTR 2: Diagram 8C: U4010 -- Ind ica t e s  te rmina t ion  of count by the  Counter 

2  c i r c u i t s .  

CNT WR EN: Diagram 8A: U5050 -- The CNT WR EN s i g n a l  i s  one of two s i g n a l s  

t h a t  con t ro l  output s e l e c t i o n  by Mult iplexer  U2040. 

/cNT WR EN: Diagram 8A: U4030D -- Sent t o  the  R/W Decoders i n  Counter 1 
and Counter 2  of t h e  S t a t e  Machine t o  con t ro l  t h e  I n s t r u c t i o n  Enable input  

t o  each counter .  

/CNT 1: Diaqram 8C: U2030B -- Goes low when Counter 1 overflows. 

/CNT 2: Diaqram 8C: U3030A -- Same as  above, except t h a t  i t  app l i e s  t o  

Counter 2. 

COUNTER RESET READ: Diagram 8C: U2040 -- I n d i c a t e s  t he  r e s e t  s t a t u s  of  

e i t h e r  Counter 1 o r  Counter 2,  depending on t h e  s t a t e  of U2040. I n  one 

case ,  t he  output passes t he  95 counter c o n t r o l  code. 

/CUR CLR: Diagram 10A: U2010 -- This s i g n a l  moves low f o r  a  per iod of 

about 293 ns .  The low pulse  occurs every 2.3 us.  The s i g n a l  i s  used t o  
i n i t i a l i z e  t he  A r b i t r a t i o n  c i r c u i t .  

/CUR EN: Diagram 10A: U2010 -- This s i g n a l  i s  simply a  d i f f e r e n t  phase 
from t h e  /CUR CLR s igna l .  It i s  used t o  g a t e  t h e  Cursor i n  t h e  Display 

c i r c u i t s .  

/CUR POS: Diaqram 10A: U1020 -- As above, t h i s  s i g n a l  i s  l i k e  t he  /CUR 

CLR s i g n a l ,  bu t  occurs  a t  a  d i f f e r e n t  phase. 

C I I 0 - C I I 5 :  Diagram 4B: U1040 -- Buffered ve r s ions  of CIQ-C15 from the  
Pe r sona l i t y  Module. 
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1~117: Diagram 4B: U5010 -- The inver ted  and buffered form o f  t h e  C17 

s i g n a l  from t h e  Pe r sona l i t y  Module. Used by t h e  CPU t o  sense t h e  s t a t e  of  

t h e  C7 l i n e  a t  t h e  Pe r sona l i t y  Module i npu t .  

C0-C7: Diagram 1A: U2055 -- Column input  d a t a  from t h e  keyboard mat r ix .  

DIL0-DIL7: Diagram 5B: U3040, U4020 -- The i n t e r f a c e d  and la tched  d a t a  

l i n e s  from t h e  Pe r sona l i t y  Module and from t h e  CPU. The l i n e s  a r e  fed t o  

the  Word Recognizer s t ages  and t o  t he  Acquis i t ion  Memory s t a g e s .  The CPU 

uses  t h i s  da t a  path for  s e t t i n g  a  mask i n  t h e  Word Recognizer. 

DISPLAY: Diagram 7A: U6040B -- The DISPLAY s i g n a l  i s  one of t h e  more 

prominent s i g n a l s  i n  t h e  7D02. The s i g n a l  i s  high when t h e  7D02 a c q u i s i t i o n  

u n i t  i s  i n  t h e  Display mode. 

/DISPLAY COMM: Diagram 7A: U2010 -- The /DISPLAY COMM s i g n a l  i s  s e t  low 

by t h e  CPU through t h e  RAM Read Control when a  d i s p l a y  ope ra t i on  i s  

reques ted .  The /DISPLAY COMM s i g n a l  i s  used t o  r e s e t  t h e  Reset F l i p f l o p  

i n  t h e  Trigger  and Timebase c i r c u i t s .  

/DIV EN: Diagram 4B: U4050 -- This  s i g n a l  comes from the  CPU Control  

c i r c u i t s .  Idhen U4050 r ece ives  a  "4" code, t h e  / D I V  EN s i g n a l  goes low, 

then h igh ,  t o  c lock  14-bit  l a t c h  U1020 (on Diagram 4A). This  l a t c h  conveys 

t h e  code from t h e  CPU t o  s e t  up t h e  Programmable Clock Synthesizer  c i r c u i t .  

D10-D17: Diagram 4A: -- These e igh t  l i n e s  convey t h e  d a t a  from t h e  

P e r s o n a l i t y  Module t o  t h e  CPU v i a  bu f f e r  U3010. 

D0-D7: Diagram 9A: U2080 -- These e i g h t  d a t a  l i n e s  a r e  t h e  p r i n c i p a l  means 

of  t r a n s p o r t i n g  d a t a  around t h e  7D02. The bus i s  shared with o the r  sources :  

U1020 on Diagram 2 ,  p lus  U2040 and U6050 on Diagrm 6 .  

D01-D71: Diagram 4B: U1040 -- The e igh t  i n t e r f a c e d  l i n e s  from U1040 t h a t  

d r i v e  t h e  ma jo r i t y  of t h e  ga t e s  i n  t h e  S ix-b i t  Comparator. 

IDLY TC: Diagram 3B: U7020D, U7020A, U1030 -- The te rmina l  count output  

o f  U1030 i s  he ld  low t o  prevent t he  occurrence of  a  t r i g g e r  u n t i l  t he  "wait 

fo r  t r i g g e r "  s t a t e ,  which occurs  when both SEQ Q 1  and SEQ 42 a r e  both h igh .  

DOT CLK: Diagram 10A: U2020F -- The DOT CLK s i g n a l  i s  a  3.4133-MHz s i g n a l  

t h a t  i s  used t o  t ime Display Sect ion ope ra t i ons .  
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E/Tl: Diagram 8A: U5030F -- This s i g n a l ,  along with t he  /E/Tl ,  E / T ~ ,  and 

/E/T2 s i g n a l s ,  c o n t r o l s  t h e  mode of Counter 1  and 2. When E/T1 i s  h igh ,  

Counter 1 i s  i n  t he  Events count mode; when t h e  s i g n a l  i s  low, t h e  counter  

i s  i n  t he  Time measurement mode. 

/E/Tl: Diagram 8A: U5050 -- Complement of  E / T ~ .  

E/T2: Diagram 8A: U5030E -- Contro ls  t he  ope ra t i ng  mode of  Counter 2  i n  

t h e  S t a t e  Machine. When E/T2 i s  h igh ,  t h e  counter  i s  i n  t h e  Events count 

mode; when t h e  s i g n a l  i s  low, t h e  counter i s  i n  t h e  Time measurement mode. 

/E/T2: Diagram 8A: U5050 -- The complement of  E/T2. 

EXP 0-3, EXP 6 ,  13-15: Diagram 6: U4040, U5040 -- These l i n e s  c a r r y  t he  

r e s u l t s  of  t h e  word recognizer  comparison from t h e  Expansion Option c i r c u i t s  

t o  t h e  Main Word Recognizer c i r c u i t s .  

IEXT BUS EN: Diagram 9A: U4040 -- This  s i g n a l  i s  used fo r  two purposes: 

When low, i t  enables  t h e  passage of  d a t a  through U4075 on t h e  CPU Board; 

t h i s  i s  t h e  l i n k  from the  i n t e r n a l  CPU d a t a  bus t o  t h e  Main Data Bus f o r  

t h e  7D02. The s i g n a l  i s  a l s o  connected t o  t h e  Display c i r c u i t s ,  where i t  

enables  (when low) t he  passage of  d a t a  from t h e  main bus t o  t h e  Character  

ROM . 

/ESYNC: Diagram 4B: U2050 -- The product of  t h e  ESYNC Comparator, U2050. 

Inputs  t o  t h e  comparator a r e  d a t a  b i t s  from t h e  CPU and c o n t r o l  b i t s  from 

t h e  P e r s o n a l i t y  Module, v i a  t he  Ten-bit Buffer .  The /ESYNC s i g n a l  i s  appl ied  

t o  t h e  Programmable Clock Synthesizer  fo r  use as  one o f  t h e  c o n t r o l  s i g n a l s .  

IEXT TRIG: Diagram 8A: U5010F -- Moves low under one of  two condi t ions :  

1 )  t h e  /SYNC TRIG s i g n a l  from t h e  S t a t e  Machine RAM moves h igh ;  o r  2) t h e  

MASTER STOP s i g n a l  from U4030C on the  Front End Board moves h igh .  

/E@-/E5, /E7, /Eg-/Ell, /E15: Diagram 3B: U3060 -- These s i g n a l s  a r e  used 

t o  t r i g g e r  and time var ious  opera t ions  i n  t h e  Timing Option c i r c u i t s .  /E@ 

c locks  t h e  d a t a  from the  Main Data Bus i n t o  U8050, t h e  l a t c h  t h a t  c o n t r o l s  

t he  s e l e c t i o n  of  t he  time base output  frequency. The / ~ l ,  /E3, / ~ 4 ,  and 

/E5 s i g n a l s  c lock  d a t a  from t h e  w r i t e  bus through t h e  l a t c h e s  t h a t  c o n t r o l  
t he  Input Acquis i t ion  s t a g e s ;  t he  l a t ches  a r e  U4010, U5010, U6010, and 

U7010 on t h e  I C  Acquis i t ion  Board. The /E2 s i g n a l  c locks d a t a  on t h e  WBB, 
WR1, and WB5 l i n e s  through U3020 t o  c o n t r o l  t h e  i npu t s  t o  t h e  Trigger  

s t a g e s .  The /E7 s i g n a l  i s  appl ied t o  U4045 on the  Front Panel Board t o  
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c lock  d a t a  i n t o  the  l a t c h  of the  DAC. The /E9 s i g n a l  c o n t r o l s  t he  Load 

input  of UlO5O and U2050, pa r t  of t h e  t iming Option Delay Counter, and 

/El0 c o n t r o l s  t he  Load input  of U2040 and U1030 ( through U1040). Thus, t h e  

two s i g n a l s  con t ro l  t he  loadinq of t h e  Delay Counter. The / ~ l l  s i g n a l  

c locks  the  d a t a  on the  w r i t e  bus i n t o  l a t c h  U8030, which c o n t r o l s  t he  

amount of de lay  t h a t  i s  programmed i n t o  t h e  Async F i l t e r  c i r c u i t s .  The 

/El5 s i g n a l  i s  used t o  furn ish  a  d i agnos t i c  s i g n a l  from the  Time Base 
c i r c u i t s .  

G: Diagram 8B: U4020A -- The G s i g n a l  i s  t he  product of t h e  /STOP TRACE 

LATCHED s i g n a l ,  BSC, 01, and Y4. The G s i g n a l  moves low t o  enable l a t c h  

U3050, which reads  back t h e  qua l i fy  and r e s e t  s i g n a l s  onto t h e  Buffered 

Data Bus. The G s i g n a l  moves low following each appl ied ST CLK 1 s i g n a l  

(assuminq t h a t  a l l  o the r  condi t ions  a r e  c o r r e c t ) ,  and i s  terminated by 
/STOP TRACE LATCHED. 

GLRCG: Diagram 2A, 2B: U4030, U5030, U6030, U7030, U4050, U5050, U6050, 

and U7050 -- This i s  the  g l i t c h  recogni t ion  s i g n a l  output  from a l l  e i g h t  

of t h e  Input Acquis i t ion  s t ages  i n  t he  Timing Option c i r c u i t .  The s i g n a l  

moves high when any one of t he  e igh t  l i s t e d  s t ages  p u l l s  high on t h e  l i n e .  

The s i g n a l  i s  appl ied t o  t he  Trigger  s e c t i o n  of the  Timing Option. 

/HALT ENABLE: Diagram 7A: U2020 -- The /HALT ENABLE s i g n a l  moves low 
whenever t he  CPU c a l l s  fo r  a  high-speed s top .  The s i g n a l  enables  t h e  Halt  

SUT Generator c i r c u i t  t o  s t o p  the  SUT (System Under ~ e s t )  when t h e  DISPLAY 

s i g n a l  moves h igh  a t  t he  end of t he  next  s to rage  cyc le .  

/HALT SUT: Diagram 7A: - U7010A -- The /HALT SUT s i g n a l  c o n t r o l s  t h e  Syatem 
Under Tes t ;  when low, the  l i n e  s tops  the  SUT. Conditions t h a t  produce t h e  

low s t a t e  a r e  a  low on the  /HALT ENABLE l i n e ,  and a  h igh  s t a t e  on t h e  

DISPLAY l i n e .  

HOLDOFF: Diagram 10C: 45043 -- The HOLDOFF s i g n a l  i s  a  buf fered  vers ion  
of t h e  RESET VERT s i g n a l  from U3010B. The s i g n a l  moves high once each 16.7 

mi l l i s econds ,  and s t a y s  high for  a  few microseconds before  r e tu rn ing  low. 

It i s  used by the  osc i l loscope  c i r c u i t s  t o  determine hold-off t iming. 

HORIZ SIG +: Diagram 10C: 45031 -- A posi t ive-going ramp t h a t  i s  approximately 
0.25 v o l t s  i n  amplitude, occurr ing a t  a  12.9-kHz r e p e t i t i o n  r a t e .  The 

s i g n a l  d r i v e s  one s i d e  of  the  osc i l loscope  ho r i zon ta l  d e f l e c t i o n  c i r c u i t s .  
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HORIZ SIG -: Diagram 10C: 45032 -- A negative-going ramp t h a t  i s  otherwise 

i d e n t i c a l  t o  the  HORIZ SIG + s i g n a l .  

HORIZ POS: Diagram 16: R3076 -- The DC vo l t age  from t h i s  potent iometer  

i s  i n j e c t e d  i n t o  t h e  Ramp Amplifier c i r c u i t  t o  pos i t i on  t h e  d i s p l a y  on t h e  

CRT as  requi red .  

/INC VERT: Diagram 10A: U3010A -- This s i g n a l  moves low momentarily each 

77 microseconds. It s i g n i f i e s  t he  end of each 32-character group and causes 

the  S t a i r c a s e  Generator t o  add a  cur ren t  increment,  thus  moving the  CRT 

d i s p l a y  downward by one v e r t i c a l  increment. 

INHIBIT DISABLE: Diagram 8A: U5050 -- Pulled h igh  t o  d i s a b l e  t h e  I n h i b i t  

c i r c u i t  when d i agnos t i c s  rou t ines  a r e  programmed i n t o  the  7D02. 

INHIBIT 2: Diagram 8B: U l O l O B  -- The INHIBIT 2 s i q n a l  moves h igh  a t  t he  

beginning of a  S tore  cyc le ,  and remains high u n t i l  j u s t  a f t e r  t h e  second 

s t a t e  c lock  s igna l  has occurred. 

/INHIBIT 2: Diagram 8B: U5010B, U5010E -- The complement of INHIBIT 2 

j u s t  descr ibed.  The s i g n a l  i s  appl ied t o  Counter 1  and Counter 2  c i r c u i t s ,  

and t o  t he  Acquisi t ion Memory c i r c u i t s ,  i n  both cases  t o  i n h i b i t  c i r c u i t  

a c t i v i t y  u n t i l  the  input  s t ages  of  t he  7D02 a r e  c l ea red .  

IO/M:  Diagram 9A: U3050 -- This s igna l  from the  Microprocessor i s  low 

during memory opera t ions  of t he  Microprocessor,  and high during 110 

opera t ions .  It i s  used as  pa r t  o f  the  Page Se lec t  c i r c u i t  i n p u t s ,  t o  enable  

U4080 and U4040, and for  a n c i l l a r y  func t ions  ou t s ide  the  7D02 proper .  

/LAST ADDR + 1: Diagram 7A: U2010 -- When i n s t r u c t e d  by t h e  CPU, the  RAM 

Read Control p u l l s  t h i s  l i n e  low t o  enable t he  passage of t h e  memory address  

from the  MAC t o  the  Main Data Bus. 

/LATCHES SEL: Diagram 9A: U4080 -- The LATCHES SEL s i g n a l  i s  a  common 

enabl ing s i g n a l  throughout t h e  7D02. It moves low t o  l a t c h  d a t a  i n t o  va r ious  

b u f f e r s  and l a t ches .  

/LOAD: Diagram 10A: U2010 -- The /LOAD s i g n a l  i s  one of t h e  f i v e  outputs  

from the  Timing Generator,  U2010. The s i g n a l  moves low fo r  a  per iod of 

about 293 nanoseconds, a t  a  r e p e t i t i o n  r a t e  of about 2.34 microseconds. 

It clocks the  Character Counter output i n t o  U3010A, c o n t r o l s  t h e  s h i f t l l o a d  

input  of the  Character Line s h i f t  Reg i s t e r ,  and clocks the  Cursor Detector 

and Inverse Video Control f l i p - f lops  . 
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LOOK: Diagram 4A: U6010G -- Applied t o  t h e  Pe r sona l i t y  Module. It goes 

high a f t e r  t h e  high l e v e l  of t he  PROBE s i g n a l  i s  clocked i n t o  U6030 by t h e  

ALE pu l se .  

~ 0 - L 3 :  Diagram 10A: U3030B -- Outputs of  t h e  +9 Line Counter c i r c u i t .  The 

per iod of t h e  L3 s i g n a l  i s  about 696 microseconds. These s i g n a l s  d r i v e  t h e  

Character  ROM, U1040. 

MA@-MA7: Diagram 6: U3050, U4050 -- These e i g h t  l i n e s  c a r r y  t h e  output  

o f  t h e  Expansion Option MAC  ernor or^ Address counter )  t o  t he  Expansion 

Option RAM. 

/MAC EN: Diagram 3B: U5030A -- The MAC EN s i g n a l  i s  appl ied  t o  enable  t h e  

Timing O ~ t i o n  MAC (Memory Address Counter).  The s i g n a l  a l s o  c o n t r o l s  t h e  

genera t ion  of t he  /MACTC s i g n a l .  I f  t h e  QUALIFY o r  STATE CLOCK CONTROL 

s i g n a l s  a r e  low, t h e  /MAC EN s i g n a l  i s  he ld  h igh ,  which prevents  incrementing 

t h e  MAC. 

/MAC TNCK: Diagram 7A:  U1025A -- Applied t o  t he  Expansion Option c i r c u i t s  

t o  synchronize t h e  read ing  of Expansion Option memory and t h e  t r a n s i t i o n  

from S to re  t o  Display modes. This s i g n a l  moves low whenever STORE moves 

h igh ,  o r  when t h e  /RD s i g n a l  i s  permit ted t o  pass through U5040A and U l O l O A  
t o  c o n t r o l  U1025A. 

MASTER STOP: Diagram 4A: U4030B -- MASTER STOP moves h igh  when t h e  TIMING 

TRACE STOP s i g n a l  from t h e  Timing Option c i r c u i t s  moves high and DISPLAY 

moves high.  I f  t he  Timing Option i s  not  i n s t a l l e d ,  t h e  MASTER STOP s i g n a l  

i s  a  copy of t he  DISPLAY s i g n a l .  

/MEM EN: Diagram 7A: U2020 -- Moves low t o  enable  t h e  Load input  on t h e  

MAC, f o r  both t h e  Acquis i t ion  Memory and t h e  Expansion op t ion  c i r c u i t s .  

When t h i s  s i g n a l  i s  low, t he  CPU can p lace  an address  i n  t h e  MAC t o  read 

t h e  Acquis i t ion  Memory. 

MAINFRAME MODE INFO: Diagram 10B: P210 -- This  s igna l  comes from t h e  

Mainframe t o  c o n t r o l  t h e  blanking of t h e  Z-axis s i g n a l  t o  t h e  Mainframe. 

When MAINFRAME MODE INFO and CHANNEL SW SIG a r e  t h e  same s t a t e  t h e  Z OUT 

s i g n a l  i s  he ld  low, and the  d i sp l ay  i s  o f f .  

/MWRl-6: Diagram 8A: U6050 -- These s i x  s i g n a l s  a r e  t h e  output  of t h e  

Write b u f f e r .  /MWRl i s  appl ied t o  t h e  w r i t e  enable  input  of  RAM U1060. 

/MWR2 and / M W R ~  combine with o the r  s i g n a l s  a t  U7040 t o  c r e a t e  t h e  SELECT 
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1  and SELECT 2  s i g n a l s  t h a t  con t ro l  R/w Mul t ip lexers  U1040 and U4040. /MWR4 

i s  appl ied  t o  t h e  clock input  o f  U5050; t h e  p o s i t i v e  t r a n s i t i o n  of  t h e  

s i g n a l  l a t c h e s  t h e  buf fe red  d a t a .  / M W R ~ ,  / M W R ~ ,  and /MWR5 a r e  appl ied  t o  

t h e  Counter 1 and Counter 2  c i r c u i t s ,  where t h e  f i r s t  two increment t h e  

counters  and /MbJR5 i s  used t o  s e t  t h e  Reset counters .  /MWR6 s e t s  t he  two 

f l i p - f l o p s  t h a t  genera te  t he  I N H I B I T  2  s i g n a l .  

00-07: Diagram 8A: U2060, U5060 -- These e i g h t  ou tputs  from the  S t a t e  

Machine RAM provide i n s t r u c t i o n s  t o  t h e  S t a t e  Machine Counters.  The 

i n s t r u c t i o n s  inc lude  Time Measurement, Event Count, and o the r  forms of 

node c o n t r o l .  

/PAGE SEL 0: Diagram 9A: U4065A -- One of  two s i g n a l s ,  PAGE SELECT 0 and 

PAGE SELECT 1 ,  t h a t  subdivide t h e  RAM address  s t r u c t u r e  and provide four 

s epa ra t e  address  pages t h a t  a  given address  may r e f e r  t o .  

/PAGE SEL 1: Diagram 9A: U4065B -- See /PAGE SELECT 0. 

/PATCH: Diagram 9A: J l O O l  -- Reserved fo r  f u t u r e  use.  -- 

/PE: Diagram 2A: U4010 -- Enables t he  p a r a l l e l  loading of  t h e  MAC, and 

enables  t he  /BSQ and /BS1 s i g n a l s  t o  t h e  Acquis i t ion  RAM. 

PROBE: Diagram -- 9A: -- U4055B -- When e i t h e r  /PROBE 0 o r  /PROBE 1  a r e  low, t h e  

l i n e  moves high.  The s i g n a l  i s  appl ied  t o  U6030 on t h e  Front End Board, 

where i t  c o n t r o l s  t he  s t a t e  of LOOK. 

/PROBE 0: Diagram 9A: U4080 -- One of t h e  two address  subd iv i s ions  fo r  

probe s e l e c t i o n .  The l i n e  goes low t o  address  one h a l f  t h e  probe addresses ,  

and h igh  t o  address  t he  o the r  h a l f .  

/PROBE 1: Diagram 9A: U4080 -- Used t o  c r e a t e  t h e  PROBE SEL s i g n a l .  

/QC: Diagram 10A: U2020E -- The inver ted  t 8  output  of  U2030, with a  per iod 

of about 2.34 microseconds. The s i g n a l  i s  appl ied  t o  t h e  enabl ing  i n p u t s  

of  U1040 t o  reduce i t s  duty cyc l e .  

QUAL TRACE: Diagram 8A: U1060 -- This  s i g n a l  i s  used t o  q u a l i f y  b i t s  i n  

a l l  segments of t h e  7D02. It i s  routed t o  t h e  Acquis i t ion  Memory, Expansion 

Option, Trigger  and Timebase, and t h e  I C  Acquis i t ion  Memory c i r c u i t s .  



THEORY OF OPERATION - 7D02 LOGIC ANALYZER 

QUAL 0: Diagram 4B: U2030, U2040, and U3020 -- One of  two s i g n a l s  t h a t  

come from t h e  Six-bit  Comparator. Control b i t s  from t h e  P e r s o n a l i t y  Module 

a r e  matched with d a t a  b i t s  from the  CPU t o  form a comparison t h a t  "qua l i f i e s "  

t h e  output  of  a  pulse  from t h e  S t a t e  Clock 1 Pulse  Shaper. The QUAL 0 l i n e  

i s  a l s o  con t ro l l ed  by U4040B, U6020C, and U6020D. 

QUAL 1: - Diagram 4B: U3030, U3040, and U4020 -- The same i n  p r i n c i p l e  t o  

t h e  QUAL 0 s i g n a l ,  except t h a t  it a p p l i e s  t o , t h e  c o n t r o l  of  ST CLK 2. This  

l i n e  i s  a l s o  con t ro l l ed  by U4040C and U6020E. 

/RAM SELECT: Diagram 9A: U4040 -- The /RAM SELECT s i g n a l  moves low t o  

enable  U1080, t h e  Ram Se lec t  Decoder. 

/RAW CLK: Diagram 4A: 46041 -- This  s i g n a l  i s  t h e  output  o f  t h e  EcL/TTL 

Trans l a to r  c i r c u i t .  It is appl ied t o  t h e  ST CLK Buffer ,  t o  t h e  Programmable 

Clock Synthes izer ,  and t o  t h e  two Pulse  Shaper c i r c u i t s .  

/RBE: Diagram 3 B :  U3040C -- The low s t a t e  o f  /TIM OPT SEL and /RD a t  t h e  

i npu t s  of  U3040 p u l l  t h e  /RBE s i g n a l  low. This  enables  t h e  Read Buffer ,  

U1020, on the  I C  Acquis i t ion  Memory Board. 

RBB-RB7: Diagram 2C: U2020; Diagram 2A: U5020 and U6020; Diagram 2B: U3020 

and U7020 -- These e i g h t  l i n e s  a r e  t h e  read  bus ou tpu t s  of t h e  Data 

Acquis i t ion  RAM fo r  t h e  Timing Option. The l i n e s  a r e  appl ied  i n  common 

with t h e  output  of  U2020 t o  t he  output  t r a n s l a t o r  s t a g e s .  

RC-1: Diagram 7B: U4040 -- The overflow output  from the  MAC; when high 

i t  enables  U6040 t o  inform t h e  CPU t h a t  t h e  MAC has  counted pas t  i t s  
capac i ty .  

/RD: Diagram 9A: U4070 -- The /RD s i g n a l  comes from the  CPU through bu f f e r  

U4070. The s i g n a l  t r i g g e r s  reading of  t he  Main I n t e r f a c e  Bus throughout 

t h e  7D02. The /RD s i g n a l  moves low j u s t  fol lowing t h e  ALE p u l s e ,  assuming 

t h a t  a  read opera t ion  i s  s e l ec t ed .  

/RD EN 0-/RD EN 3: Diagram 7A: U2010 -- Upon CPU command, t h i s  s i g n a l  

moves low t o  enable  t h e  CPU t o  read t h e  s t a t u s  of  s e v e r a l  c i r c u i t s  on both 

t he  S t a t e  Machine and t h e  Acquis i t ion  Memory c i r c u i t s .  

/RDPL: Diagram 7A: U2020 -- This  s igna l  i s  used pr imar i ly  i n  Diagnost ic  

mode t o  provide CPU access  t o  t he  Acquis i t ion  Memory. 
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/READY: Diagram 10B: U3020B -- The /READY s i g n a l  i s  used t o  i n i t i a t e  wai t  

s t a t e s  i n  t he  Microprocessor t o  compensate f o r  t h e  d i f f e r e n c e  i n  c lock  

r a t e s  between the  CPU and Display C i r c u i t s .  The s igna l  i s  a l s o  appl ied t o  

U3080 i n  the  CPU c i r c u i t s ,  which i n i t i a t e s  a  two-clock de lay  i n  t h e  enabl ing  

RESET: Diagram 3B: U4040A, U4020B -- The RESET s i g n a l  i s  appl ied t o  t he  

Sequencer, TC Flag,  and Trigger  Amplifier c i r c u i t s .  It i s  high when t h e  

IDISPLAY COMMAND s i g n a l  i s  h igh ,  and r e t u r n s  low a t  t he  f i r s t  ST CLK 2  

s i g n a l  t h a t  occurs  a f t e r  STORE moves low. 

RESET 802: Diagram 10A: U3010A -- The RESET HOZ s i g n a l  i s  appl ied t o  t h e  

Ramp Generator c i r c u i t ,  where i t  r e s e t s  t he  ramp. It i s  t h e  complement o f  

t he  /INC VERT s i g n a l .  

/RESET OUT: Diagram 9A: U4055A -- This s i g n a l  i n d i c a t e s  t h a t  t he  7D02 

Microprocessor i s  r e s e t t i n g .  It i s  used i n  t h e  CPU c i r c u i t s  t o  r e s e t  t h e  
Page Se lec t  f l i p - f lops .  

RESET VERT: Diagram 10A: U3010B -- The RESET VERT s i g n a l  moves h igh  f o r  

a  s h o r t  period each 16.7 mi l l i seconds  t o  cause t h e  d i sp l ay  t o  r e t u r n  t o  
t he  t o p  of  t he  screen.  The pulse  i s  appl ied t o  the  S t a i r c a s e  Generator and 

t u r n s  t h e  r e s e t  ga t e  on fo r  a  moment t o  d ischarge  t h e  s t a i r c a s e  capac i to r .  

RESET 1: Diagram 8C: U2030A -- Informs the  CPU of  t he  r e s e t  s t a t u s  of 

Counter 1. 

RESET 2: Diagram 8C: U3030B -- Same as  RESET 1, except t h a t  i t  app l i e s  

t o  Counter 2. 

RST 6.5: Diagram 9A: -- An i n t e r r u p t  l i n e  t o  t he  CPU. 

RUN/STOP CNTR 1: Diagram 8C: U1020B -- This  s igna l  d r i v e s  U6030A. When 
h igh  t h e  s i g n a l  permits t h e  passaqe of t h e  clock s i g n a l  from t h e  Divider 

c i r c u i t s  t o  Counter 1. 

RUN/STOP CNTR 2: Diagram 8C: U2020A -- This s i g n a l  d r i v e s  U6030B. When 

h igh ,  t h e  s i g n a l  permits passaqe of t he  clock s i g n a l  from t h e  Divider 
c i r c u i t s  t o  Counter 2 .  

ROW @-ROW 4: Diagram 10A: U4042 -- The outputs  of t he  Row Counter. The 
l i n e s  a r e  appl ied t o  t h e  RAM con t ro l  Mult iplexer  a s  one of two s e t s  of  

da t a  t h a t  a r e  time-shared by the  mul t ip lexer  and appl ied t o  t h e  Display 

RAM. 
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/Rg-/R4.: Diagram 3B: U3050 -- These f i v e  s i g n a l s  from decoder U3050 a r e  

appl ied  t o  t h e  I C  Acquis i t ion  C i r c u i t s ,  where t h e  / ~ f l  and / R 1  s i g n a l s  a r e  

used t o  genera te  t h e  bank s e l e c t  s i g n a l s  t o  t h e  Data Acquis i t ion  RAM. The 

/R2, / ~ 3 ,  and /R4 s i g n a l s  enable  U2010 and U2020. 

RQ-R5: Diagram 1A: U2025 -- These s i x  l i n e s  c a r r y  t h e  coord ina tes  f o r  one 

a x i s  o f  t h e  keyboard. 

SELECT 1: Diasram 8A: U7040C -- Contro ls  t h e  choice of  s i g n a l s  t h a t  pass 

through t h e  R/W Mul t ip lexer ,  U1040. 

SELECT 2: Diagram 8 A :  U7040B -- Contro ls  t h e  choice of s i g n a l s  t h a t  pass  

through Mult iplexer  U4040 i n  Counter 2.  

/SEL P: Diagram 4A: U5020A -- Enables read ing  the  PROMS i n  t h e  Pe r sona l i t y  

Module. The /SEL P  l i n e  moves low i f  t h e  PROBE l i n e  i s  high and t h e  /RD 

l i n e  i s  low. 

S . E .  TRIG: Diagram 1A: U5025A -- The TRIG I N  s i g n a l  which i s  appl ied  t o  

t he  Mpin Word Recognizer c i r c u i t s .  

SEQ Q1: Diagram 3R: U4030A -- The SEQ Q 1  s i g n a l  i s  appl ied  t o  mul t ip lexer  

U2010 on t h e  I C  Acquis i t ion  Memory Board, then sen t  throush t h e  Level 

T rans l a to r  t o  U1020 f o r  t ransmiss ion  on t h e  Main Data Bus. 

SEQ 4 2 :  Diagram 3B: U4030B -- See SEQ Q l .  

ST CLK CONTROL: Diagram 2A: U4010 -- Used i n  t h e  s e l e c t i o n  of  t h e  ST CLK 

2  s i q n a l  o r  t h e  Timebase output  a s  t h e  T.O. CLK. When ST CLK CONTROL i s  

h i g h ,  t h e  passage of  t he  ST CLK 2  s i g n a l  i s  blocked; when t h e  s i g n a l  i s  

low, t he  ST CLK 2  s i g n a l  can pass and be used as  t h e  T.O. CLK. 

ST CLK 0 :  Diagram 4A: U6020F -- The ST CLK fl s i g n a l  i s  t h e  complement of  

t h e  /RAW CLK s i g n a l .  

ST CLK 1: Diagram 4A: U5050A -- The ST CLK 1 s i g n a l  i s  t h e  synthesized 

and shaped output  of  Pulse  Shaper U5050A. The s i g n a l  i s  appl ied  t o  t h e  

Word Recognizer,  Expansion Option, Acquis i t ion  Memory, and S t a t e  Machine 

c i r c u i t s  as  t h e  master t iming s i g n a l .  
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ST CLK 2: Diagram 4A: U5050B -- The ST CLK 2  s i g n a l  is  i d e n t i c a l  t o  t h e  

ST CLK 1  s i g n a l ,  except t h a t  ST CLK 2  runs cont inuously and i s  appl ied  t o  

t h e  Timing Option and Front Panel c i r c u i t s .  

/ST MACH SEL: Diagram 9A: U4080 -- Enables t h e  address  l a t c h  i n  t h e  S t a t e  

Machine c i r c u i t s .  

/STOP TRACE LATCHED: Diagram 8B: U6020B -- Applied t o  t h e  CPU A c i t i v i t y  

Monitor i n  t he  Acquis i t ion  Memory c i r c u i t s ,  where i t  i s  s e n t  on t o  t h e  CPU 
as  a  s t a t u s  s igna l  i n d i c a t i n g  a  main t r i g g e r  has  occurred.  

STOP TRACE TRIGGER: Diagram 8A: U5060 -- Terminates a  S t o r e  ope ra t i on .  

T t  i s  appl ied  t o  t h e  ~ i s ~ l a ~ / S t o r e  Mode Control t o  change t h e  mode. 

STORE: Diagram 7A: U6040B -- The STORE s i g n a l  i s  high when t h e  Main 

Acquis i t ion  u n i t  i s  i n  S tore  mode. It i s  used ex t ens ive ly  throughout t h e  

7D02 as  a  con t ro l  s i g n a l .  

/STORE COMM: Diagram 7A: U2010 -- The /STORE COMM s i g n a l  moves low i n  

p repa ra t i on  f o r  a  S to re  opera t ion .  The s i g n a l  i s  used by t h e  Timing Option 

c i r c u i t s ,  p r i n c i p a l l y  t o  hold t h e  Reset f l i p - f l o p  locked i n  t h e  s e t  s t a t e  

u n t i l  t h e  ope ra t i on  begins .  

/SYNC TRIG: Diagram 8A: U6060- ,. - This  s igna l  comes from t h e  S t a t e  

Machine RAM; i t  i s  combined with MASTER STOP through U7015. E i t h e r  s i g n a l  

causes  t h e  /EXT TRIG output .  I t s  primary func t ion  i s  t o  arm o r  t r i g g e r  t h e  
Timing opt ion .  

S1: Diagram 9A: U3050 -- S1 i s  one of t h e  t iming s i g n a l s  from t h e  7D02 

Microprocessor.  It i s  used t o  enable  decoder U4080 on t h e  CPU board,  t o  

r e s e t  U4045, a s  t h e  CPU RAM w r i t e  enabl ing s i g n a l ,  and t o  enable  t h e  CPU 

Buffer  i n  t h e  Display c i r c u i t s .  

TC: Diagram 2C: U3040C -- TC i n d i c a t e s  t h a t  t e rmina l  count has  occurred 

i n  t h e  Timing Option MAC. The s igna l  i s  appl ied  t o  t h e  TC Flag f l i p - f l o p  

i n  t h e  Tr igger  Amplifier.  

TC FLAG: Diagram 3A: U3030A -- The TC Flag s i g n a l  i s  s e t  high and remains 

high fol lowing t h e  te rmina l  count (TC) s igna l  from t h e  MAC. A t  a  l a t e r  

t ime,  t h e  RESET s igna l  c l e a r s  U3030A, which p u l l s  t h e  TC FLAG s i g n a l  low. 

The s igna l  i s  appl ied through t h e  I C  Acquis i t ion  Memory c i r c u i t s  t o  U1020, 

where i t  i s  used by the  CPU as  a  s t a t u s  s i g n a l .  
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TIME BASE: Diagram 3A: U7060 -- The output  of  t h e  Timebase c i r c u i t s  i n  

t h e  Timing Option. The output  v a r i e s  from 5  m s  t o  20 ns i n  1-2-5 i n t e r v a l s .  

The output  i s  appl ied t o  t h e  I C  Acquis i t ion  Memory c i r c u i t s ,  where it o r  

t h e  ST CLK 2  s i g n a l  is  used as  t h e  T.O. CLK s i g n a l .  

/TIM OPT SEL: Diagram 9A: U4080 -- Used by t h e  CPU t o  enable  addressing 

of  t h e  Timing Option c i r c u i t s .  

TIMING TRACE STOP: Diagram 3B: 46064 -- The TIMING TRACE STOP s i g n a l  i s  
generated by s e v e r a l  sources:  The LOCKOUT s i g n a l ,  a  high s t a t e  a t  t h e  WB4 

l i n e  ( l a t ched  by / ~ l l ) ,  a  high from t h e  / Q  output  of Sequencer f l i p - f l o p  

U4030B, o r  t h e  RESET s i g n a l .  The TIMING TRACE STOP s i g n a l  i s  used with t h e  

DISPLAY s i g n a l  t o  genera te  t h e  MASTER STOP s i g n a l .  I t s  major purpose i s  

t o  i n d i c a t e  t h a t  t h e  Timing Option has  stopped s t o r i n g  d a t a .  

T.O.A@ - T.O.A7: Diagram 2C: U2040-U3030. These a r e  t h e  e igh t  output  l i n e s  

from t h e  Timing Option Memory Address Counter. The l i n e s  c o n t r o l  t h e  RAM 

add re s s ,  and a r e  passed through t h e  Read Buffer  t o  inform t h e  CPU of  t h e  

RAM address .  

T.O.CLK: Diagram 2C: U4040A -- Derived from e i t h e r  t h e  TIMEBASE o r  t h e  

ST CLK 2  s i g n a l .  It i s  appl ied  t o  t h e  Acquis i t ion  s t a g e s ,  and t o  t h e  

Sequencer and Delay Counter c i r c u i t s  on t h e  Tr igger  and Timebase Board. 

/TRIG: Diagram 3A: U3030J3, U2020D, U5020C, U7020C -- The synchronous o r  

asynchronous t r i g g e r  s i g n a l .  It i s  appl ied  t o  t h e  Sequencer c i r c u i t s ,  

assuming t h a t  U7020C and U5020C permit t h e  l i n e  t o  move nega t ive .  

TRIG I N :  Diagram 1A:  -- This  s i g n a l  e n t e r s  t h e  7D02 through t h e  ex t e rna l  

t r i g g e r  connector .  It is appl ied t o  t h e  Tr igger  Threshold c i r c u i t .  

TRIG MODE: Diagram 3A: U3020B -- The TRIG MODE s i q n a l  i s  used t o  hold t h e  

Async path closed while  t h e  Trigger  Amplifier i s  ope ra t i ng  i n  t h e  Sync 

t r i g g e r  mode. The s igna l  is  a l s o  used i n  conjunc t ion  with t h e  /STORE COMMAND 

s i g n a l  t o  r e s e t  t h e  RESET f l i p - f l o p  a t  t h e  beginning of  an Acquis i t ion  

cyc le .  

TRIG OUT: Diagram 1A: U5035 -- The /SYNC TRIG s i g n a l  from t h e  S t a t e  Machine 

i s  appl ied  through b u f f e r  U5035B, i nve r t ed ,  and routed out  t o  t h e  front-panel  

BNC s i g n a l  as  t h e  TRIG OUT connector.  
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TTL SWEEP GATE: Diagram 10A: U3010B -- The complement of  t h e  RESET VERT 

s i g n a l .  SWEEP GATE i s  appl ied  t o  t h e  Mainframe by way o f  t h e  Sweep Gate 

Buffer  fo r  unblanking t h e  d i sp l ay .  

/VERT CLR: Diagram 10A: U2010 -- I d e n t i c a l  t o  t h e  /CHAR, /LOAD, /CUR CLR, 

e t c .  s i g n a l s  t h a t  come from U2010, except t h a t  i t  i s  d i sp l aced  i n  phase 

from the  o t h e r s .  The /VERT CI;R s i g n a l  i s  appl ied  t o  U3010B, where it i s  
used t o  immediately r e s e t  t h e  f l i p - f l o p  a f t e r  it i s  s e t  by t h e  ou tput  o f  

t h e  Row Counter. 

VERT SIG +: Diagram 10C: 46033 -- One of  t h e  two ramp s i g n a l s  t h a t  a r e  

fed t o  t h e  Mainframe v e r t i c a l  ampl i f i e r .  

VERT SIG -: ~ i a g r a m  10C: 46032 -- This  s i g n a l  i s  t h e  same, bu t  of  oppos i t e  
p o l a r i t y  t o  t h e  VERT OUT + s i g n a l .  

VERT POS: Diagram 16: R3096 -- DC c u r r e n t  through t h i s  potent iometer  i s  

i n j e c t e d  i n t o  t he  Ver t i ca l  Amplifier s t a g e  t o  p o s i t i o n  t h e  d i s p l a y .  

/WAIT: Diaqram 4B: U3050 -- The output  of t h e  Two-bit Wait Comparator 

r e s u l t s  from comparison of t h e  c o n t r o l  s i g n a l s  from t h e  Pe r sona l i t y  Module 

and d a t a  from the  CPU through the  14-bit  Latch. The low /WAIT s i g n a l  ho lds  

t h e  Pulse  Shapers from changing s t a t e  and p laces  t h e  Programmable Clock 
Synthes izer  i n  a  hold condi t ion .  

WBB-WB~: Diagram 3B: U1060 -- These e i g h t  l i n e s  c a r r y  d a t a  from t h e  CPU 
t o  t h e  Timing Option c i r c u i t s .  

/WORD REC: Diagram 2A: U3040D -- The outputs  of  t he  Input  Acquis i t ion  

s t a g e s  a r e  coupled toge ther  i n  a  wire-or con f igu ra t i on .  The two p a i r s  o f  

four  s t ages  j o in  a t  t h e  i npu t s  of  U3040D t o  genera te  t h e  /WORD REC s i g n a l .  

This  l i n e  i s  low i f  word r ecogn i t i on  has  occurred.  

/WDRA: Diagram 2B: U4050, U5050, U6050, U7050 -- Each of  t h e  ou tputs  of  

t he se  Acquis i t ion  s t a g e s  j o i n  i n  a  wire-or con f igu ra t i on .  The l i n e  i s  low 

i f  word r ecogn i t i on  has  occurred.  

/WR: Diagram 9A: U4070 -- The /WR s i g n a l  from the  Microprocessor i s  used 
t o  enable  t h e  a p p l i c a t i o n  of t h e  i n s t r u c t i o n s  from t h e  CPU t o  t h e  7D02 

c i r c u i t s .  For example, /WR i s  almost always a s s e r t e d  fol lowing t h e  a s s e r t i o n  

o f  one of t he  s e l e c t  l i n e s  from U4080. 
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1W.R. SEL: Diagram 9A: U4080 -- The /WR SEL s i g n a l  i s  pu l led  low t o  enable  

t h e  CPU t o  w r i t e  t o  t he  Word Recognizer RAM. 

1W.R. 1: Diagram 5A: U5020 -- This s i g n a l  is  low when a  b i t  p a t t e r n  t h a t  

i s  addressinq t h e  word recognizer  1 RAM i s  t h e  same a s  t h a t  loaded i n t o  

t he  RAM by the  CPU a t  t he  o u t s e t  of  t h e  Acquis i t ion  cyc le .  I n  o the r  words, 

when a  p a t t e r n  match occurs .  

/W.R. 2: Diagram 5A: U4030 -- Same a s  W.R. 1 ,  except t h a t  i t  a p p l i e s  t o  

W.R. 2 .  

1W.R. 3: Diagram 5A: U7040A -- Same as  W.R. 1, except t h a t  i t  a p p l i e s  t o  

W.R. 3. 

1W.R. 4: Diagram 5A: U7040B -- Same as  W.R. 1 ,  except t h a t  i t  a p p l i e s  t o  

W.R. 4. 

X10 IN: Diasram 1A: -- The a t t enua t ion  f a c t o r  s i g n a l  from t h e  e x t e r n a l  

probe. It causes  t he  th reshold  t o  switch from 1 .4  t o  0.14 v o l t s  when a  

coded 10X probe i s  connected t o  t h e  EXT TRIG I N  connector .  

/Y@-/Y7: Diaqram 8A: U7050 -- Eight  s i g n a l s  from decoder U7050. Each 

se rves  a  d i f f e r e n t  func t ion :  / Y 0  enables  U6060; / Y 1  enables  U3050; /Y2 and 

/Y3 form a p a r t  of t h e  SELECT 1 and SELECT 2 l i n e s ,  and c o n t r o l  t h e  two 

16-bit  counters  i n  Counter 1  and Counter 2; /Y4 enables  t h e  genera t ion  of 

t h e  G s i g n a l ;  /Y5 s e t s  t h e  Overflow f l i p - f l o p  i n  Counter 1; /Y6 i s  no t  

used a t  p r e sen t ;  and /Y7 r e s e t s  t he  I n h i b i t  2.5 f l i p - f l o p .  

/Z ENABLE: Diagram 10A: U l O l O A  -- The / Z  ENABLE s i g n a l  i s  s e t  low with 

each c h a r a c t e r  t o  enable  d i sp l ay  of t h a t  c h a r a c t e r  on t h e  sc reen .  It i s  a  

product of  t he  Character  Counter ou tpu t ,  which fu rn i shes  t h e  s i g n a l  fo r  

t h e  D input  t o  U1010, and t h e  /LOAD s i g n a l ,  which c locks  t h e  C5 s i g n a l  

i n t o  t h e  l a t c h .  

10-~FFF: Diagram 9A: U4040 -- One of  t he  RAM address  l i n e s  i n  t h e  CPU. 

/200@-3~FF: Diagram 9A: U4040 -- One of  t h e  RAM address  l i n e s  i n  t h e  CPU. 

2-kHz CLK: Diagram 8B: U5030A -- Applied t o  Mult iplexer  U6040, where i t  

i s  used a s  a  c lock s i g n a l  fo r  t h e  S t a t e  Machine counters .  It i s  a l s o  s en t  

t o  t h e  Timing Option c i r c u i t s ,  where it i s  used i n  forming the  TIMEBASE 

s i g n a l .  
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2  MHz CLK: Diagram 8B: U7020A -- Same as  above, except fo r  t h e  frequency. 

20 kHz CLK: Diagram 8B: U5030B -- This s i g n a l  i s  appl ied  t o  t h e  Timing 

Option c i r c u i t s  fo r  use i n  genera t ing  t h e  TIMEBASE s i g n a l .  

200 kHz CLK: Diagram 8B: U7020B -- Same as  20 kHz CLK, except f o r  t h e  

frequency. 

/3000-3FFF: Diaqraln 9A: U4040 -- One of t h e  RAM address  l i n e s  i n  t h e  CPU. 

3  MHz CLK: Diagram 9A: U3050 -- The 3-MHz CLK s i g n a l  i s  generated by t h e  

Microprocessor from t h e  incoming 6-MHz CLK s i g n a l .  It i s  appl ied  t o  t h e  

Display C i r c u i t s  and used for  CPU synchroniza t ion .  

/ 4 0 0 0 - 5 ~ ~ ~ :  Diagram 9A: U4040 -- One of  t h e  RAM address  l i n e s  i n  t h e  CPU 

c i r c u i t s .  

/6000-7FFF: Diagram 9A: U4040 -- One of  t h e  RkV address  l i n e s  i n  t h e  CPU 

c i r c u i t s .  

/ 8 0 0 0 - 9 ~ ~ ~ :  Diagram 9A: U4040 -- One of  t h e  RAM address  l i n e s  i n  t h e  CPU 

c i r c u i t s .  

6  MHz CLK: Diagram 9A: U4070B -- The 6  MHz CLK s i g n a l  i s  fed t o  t h e  

Microprocessor where i t  i s  used a s  t h e  t iming s i g n a l  f o r  t h e  CPU c i r c u i t s  

and fo r  t h e  genera t ion  of t he  3  MHz CLK s i g n a l .  The s i g n a l  i s  appl ied  t o  

t h e  S t a t e  Machine c i r c u i t s ,  where i t  i s  d iv ided  t o  produce t h e  2  MHz, 200 

kHz, 20 kHz, and 2  kHz s i q n a l s .  
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DETAILED CIRCUIT DESCRIPTIONS 

FRONT PANEL BOARD 

In t roduc t ion  

Refer t o  Fig.  2-2, which i s  a  block diagram of t h e  Front Panel c i r c u i t s .  

These c i r c u i t s  perform f i v e  func t ions  : 

1 .  The f i v e  lowest address b i t s  a r e  appl ied through t h e  Keyboard 

b u f f e r  , then t o  t h e  keyboard. 

2. The /SYNC TRIG s i g n a l  i s  bu f f e r ed ,  then  sen t  out  a s  t h e  TRIG OUT 

s i g n a l  a t  t h e  f ront-panel  BNC connector .  

3.  Threshold d a t a  from the  P6451 i s  appl ied  v i a  t h e  BDg-BD7 l i n e s  

from t h e  Read Buffer t o  t h e  DAC ( D i g i t a l  t o  Analog Converter) .  The DAC 

output  passes  through seve ra l  ampl i f i e r  s t ages  before  it i s  appl ied  t o  t h e  

P6451 probe.  

4. The /LATCHES SEL (A9-All) and /RD l i n e s  a r e  appl ied t o  t he  Decoder, 

which genera tes  a  /KEYBOARD STROBE pulse  t h a t  enables  t h e  Column Buffer 

and the  Decoder. The Decoder enables  t h e  Read Buffer f o r  CPU read access  

t o  d a t a  on t h e  Buffered Data Bus. The Write Buffer ,  which i s  con t ro l l ed  

by t h e  /WR s i g n a l ,  enables  t h e  CPU t o  w r i t e  on t h e  Buffered Data Bus. The 

Column Buffer t ransmi ts  t he  keyboard column d a t a  t o  t h e  Buffered Data Bus 

f o r  CPU u s e .  

5. The T R I G  I N  s i g n a l  from the  7D02 Front  Panel connector i s  appl ied 

t o  t h e  Threshold Gate c i r c u i t ,  where i t  i s  compared t o  t he  th reshold  vo l t age  

t h a t  i s  appl ied t o  another input of t he  g a t e .  The c i r c u i t  i s  used t o  adapt 

t he  t r i g g e r  threshold t o  the  probe a t t enua t ion  f a c t o r .  S.E. TRIG i s  an 

inver ted  and buffered vers ion  of /EXT TRIG. 

Keyboard C i r c u i t s  

Refer t o  Diagram l A ,  which d e p i c t s  pa r t  of t h e  Front Panel Board 

c i r c u i t s .  Buffer U2025 i s  a  hex i n v e r t e r  t h a t  has open-col lector  ou tpu t s .  

The A@ through A5 b i t s  from the  CPU, which i n  t h i s  case a r e  used t o  spec i fy  

t h e  row of t he  keyboard, a r e  appl ied through t h e  b u f f e r  t o  the  keyboard 

v i a  connector P1012. 
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The keyboard i s  accessed through t h e  lower s i x  address  l i n e s ,  A@ 

through A5, whenever address  O:F6XX i s  read .  The rows o f  t h e  keyboard a r e  

scanned by the  address  l i n e s  and t h e  columns a r e  read as  t h e  d a t a  by te .  

That i s ,  t he  f i r s t  row i s  read by read ing  0:F601, t h e  second by read ing  

0:F602, then 0:F604, 0:F608, 0:F610, and 0:F620. The column l o c a t i o n  of  a 

pressed key i s  given by t h e  pos i t i on  of  a zero  b i t  i n  d a t a  read  a t  t h e  row 

address .  For i n s t a n c e ,  p ress ing  t h e  d i g i t  key "7" produces a d a t a  by te  of  

F7 (hex) a t  row address  0:F604. F7 (hex) is  1111g111 ( b i n a r y ) ,  and t h e  

zero b i t  i s  i n  b i t  p o s i t i o n  t h r ee  (beginning with t he  LSB i n  p o s i t i o n  g 
a t  t h e  r i g h t  i n  t he  usual  way). Table 2-1 l i s t s  t h e  column and row assignments 

o f  t he  keyboard. Note t h a t  the  "7" key i s  i n  column t h r e e  i n  t h e  t a b l e ,  

corresponding t o  i t s  b i t  p o s i t i o n  ( a l s o  t h r e e )  i n  t h e  d a t a  word. 

TABLE 2-1 

Keyboard Bit Assignments 

Data from the  o the r  a x i s  of information fo r  t he  keyboard (column) 

e n t e r s  t h e  board through connector P1038 i n  p a r a l l e l  e i g h t - b i t  format.  
These l i n e s ,  C$ through C7, a r e  appl ied t o  bu f f e r  U2055, which i s  enabled 

by t h e  A8 l i n e  from t h e  CPU address  bus and t h e  /KEYBOARD STROBE s i g n a l .  

When both l i n e s  a r e  low, the  bu f f e r  t r a n s f e r s  t he  column d a t a  t o  t h e  

Buffered Data Bus fo r  f u r t h e r  use by t he  CPU. 
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Row: 0 
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Tr igger  Buffer  

The /EXT TRIG OUT s i g n a l  from the  S t a t e  Machine c i r c u i t s  i s  appl ied  

t o  b u f f e r  U5035, which d r i v e s  t h e  TRIG OUT s i g n a l  t o  t h e  Front Panel 

connector .  Diodes CR5043 and CR5042 p r o t e c t  t h e  b u f f e r .  

Threshold Voltage Generator 

The Threshold Voltage Generator fu rn i shes  t he  th reshold  vo l t age  l e v e l s  

fo r  t h e  P6451. Both t h e  Threshold Voltage Generator and t h e  P6451 a r e  p a r t s  

of  t h e  Tilning Option. 

The P6451 threshold  i s  s e t  by wr i t i ng  an e igh t -b i t  va lue  i n t o  t h e  DAC 

on the  Front Panel Board a t  address  O : F ~ E ~ .  Each LSB o f  t he  va lue  corresponds 

t o  a  50-mV threshold  s t ep .  Table 2-2 l i s t s  t h e  va lue  t h a t  must be appl ied  

t o  t h e  DAC t o  a r r i v e  a t  a  s p e c i f i c  th reshold  va lue .  Note t h a t  an 80H o f f s e t  

i s  requi red  t o  a r r i v e  a t  t he  expected output .  

TABLE 2-2 

P6451 Threshold Values 

When a  th reshold  vo l t age  l e v e l  i s  requi red  fo r  t h e  P6451, t h e  CPU 

addresses  t h e  DAC by way of t h e  /E7 l i n e  from t h e  Timing Option, and loads 

t h e  BDB-BD7 l i n e s  with t he  app rop r i a t e  d a t a  through the  Wri ter  Buffer .  

Upon the  low s t a t e  of  t h e  /E7 l i n e ,  t h e  d a t a  i s  l a tched  i n t o  U4045, which 

responds by producing an output  t h a t  corresponds t o  t h e  d a t a  j u s t  loaded. 

The DAC and surrounding c i r c u i t s  opera te  as  fol lows:  

DAC U4045 i s  a  un ipolar  e igh t -b i t  device which, i n  i t s  con f igu ra t i on  

with U3045A, B y  C ,  and D ,  ope ra t e s  i n  a  b i p o l a r  mode. The DAC i s  a l s o  

equipped, as  implied e a r l i e r ,  with an i n t e g r a l  l a t c h .  

Value 

FFH 

9CH 

8  1H 

80H 
44H 

DIlH 

Threshold 

+6.35@ 

+1. 400 

+ 0 .  050 

8.888 
-3.000 
-6.350 

Ca lcu l a t i on  

80H + 7FH 

8 0 ~  + 1 0 ~  
80H + 0 l H  

80H + 0 0 H  
80H - 30H 

80H - 7FH 
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Operat ional  Amplifier U3045D i s  configured t o  ope ra t e  a s  a  vo l t age  

follower ampl i f i e r ,  us ing  VR1034 a s  t h e  vo l t age  r e fe rence .  The purpose of  

t he  ampl i f i e r  s t a g e  i s  t o  provide a  f ixed re ference  vo l t age  a t  pin 15 of  

t h e  DAC f o r  t h e  i n t e r n a l  d iv ide r  s t r i n g .  

Current from the  i n t e r n a l  d iv ide r  s t r i n g  leaves U4045 by way of  p in  

1 and p in  2,  c a l l e d  Iou t  and / I o u t ,  r e spec t ive ly .  The cu r ren t  from p in  2 

i s  appl ied t o  t he  i n ~ u t  of U3045B, which has a  ga in  of minus one. The 

output  cu r r en t  of t h e  ampl i f ie r  i s  appl ied through R5048, summed with t h e  

cu r r en t  from pin 1, and appl ied t o  t he  input  o f  U3045A. Depending upon t h e  

va lue  programmed i n t o  t h e  DAC, and due t o  t h e  summing o f  p o s i t i v e  and 

negat ive  cu r r en t  components from pins 1 and 2 ,  cu r r en t  appl ied can swing 

e i t h e r  p o s i t i v e  o r  negat ive.  Figure 2-3 shows a  graph of t h e  two ou tpu t s  

and the  composite ou tputs .  The output of U3045A i s  appl ied t o  d iv ide r  
network R2046 and R2045, which i n  conjunct ion with GAIN adjustment R1046, 

d iv ides  t he  appl ied vo l t age  by t en .  Thus, one t en th  of  t he  appl ied  vo l t age  

i s  s en t  t o  t h e  input  of ope ra t iona l  ampl i f i e r  U3045C. The ga in  of  t h i s  

s t a g e ,  approximately 5/2,  i s  s e t  by r e s i s t o r s  R2041 and R2042. (Vthreshold 
x 1/10 x 5/2 = 1/4 Vth. Thus, t he  ga in  of  4  on the  P6451 threshold  ampl i f i e r  

y i e l d s  Vth f o r  t h e  c i r c u i t . )  

7 

l u u  

-' \ U4045 
\PIN 2 

0 
0 ' 

\ 

TO U4045 
PIN 18) 

low 
0 

0 

/"' \/lour 

0004 1 \ 
# /  

OOH FFn 

/ ' 
0 
I 
0 

I 
I 
I 

291908 

Fig. 2-3. IOUT, /IOUT, and Composite Output. 



THEORY OF OPERATION - 7D02 LOGIC ANALYZER 

Adjustment of  t he  s t a g e  is  done by connect ing t h e  CAL-NORMAL jumper, 

P1034, i n  t h e  CAL p o s i t i o n ,  and performing t h e  fol lowing adjustments:  The 

maximum input  va lue  (6.350 V) is  programmed i n t o  t h e  DAC, then t h e  vo l t age  

a t  TP1053 i s  s e t  by GAIN adjustment R1046 f o r  a  va lue  of  1.5833 v o l t s .  The 

OFFSET potent iometer  ( ~ 1 0 4 2 )  i s  s e t  with zero programmed; t h e  vo l t age  a t  

TP1053 i s  measured t o  be zero. (The CAL-NORM jumper i s  used t o  sum t h e  

o f f s e t  of t h e  analog ground re fe rence- - in te rna l  t o  t h e  P6451 Probe--with 

t h e  probe th r e sho ld . )  

Buffers  and Decoders 

U5055A and U5055B a r e  t h e  Keyboard Strobe Gate and Wri te  Decoder, 

r e spec t ive ly .  The A9 and A10 address  l i n e s  a r e  he ld  h igh  on t h e  input  of 

U5025B, which enables  p in  14 of U5055B. Addresses f o r  t h e  Keyboard Strobe 

a r e  O:F6XX o r  F7XX. Address l i n e  A l l  t o  p in  13  i s  a l s o  he ld  low. Then, 

when t h e  /LATCHS SEL s i g n a l  from t h e  CPU moves h igh ,  t h e  output  of  U5055B 

(/KEYBOARD STROBE) moves low t o  enable  U5055A. The s i g n a l  i s  a l s o  s en t  t o  

U2055 t o  enable  t h e  Column Buffer ,  as  requi red .  

I f  t h e  /RD l i n e  from t h e  CPU i s  low, /KEYBOARD STROBE causes  output  

p in  4  of U5055A t o  move low and enable  U4055. This  passes  t h e  BD$-BD7 d a t a  

through U4055 t o  t h e  Main Data Bus. 

Wri te  Buffer U3055 sends d a t a  by way of t h e  Buffered Data Bus t o  t h e  

DAC from t h e  CPU. Any w r i t e  cyc le  ga t e s  t h e  d a t a  onto t h e  BD$-7 Data Bus. 

When t h e  CPU has  t h e  appropr ia te  d a t a  a t  t h e  i npu t s  of U3055, i t  p u l l s  t h e  

JWR l i n e  low, which t r a n s f e r s  t h e  d a t a  t o  t h e  Buffered Data Bus f o r  loading 

i n t o  t h e  DAC l a t c h .  

Tr igger  Threshold C i r c u i t  

This  c i r c u i t  provides a  two-level switching threshold  f o r  t h e  incoming 

EXT TRIG s i g n a l .  It c o n s i s t s  of Input Amplifier 47046-47048, Probe Attenuator  

switch 46038-46014, and Switching Comparator U7035. 

The XI0 I n  s igna l  from t h e  probe r i ng  e n t e r s  a t  P7050, p in  3. t h i s  

s i g n a l  i s  e i t h e r  open (XI) o r  c losed t o  ground (X10). Darl ington t r a n s i s t o r  

46038 sense t h e  switch c lo su re  and t u r n s  o f f ,  which allows 46014 t o  t u r n  

o f f  a s  wel l .  The vo l t age  across  R6032 i s  thus  reduced t o  about 140 mV. 

When t h e  switch is  open ( X I )  46038 conducts ,  which t u r n s  on 46014 and s e t s  

t h e  vo l t age  on R6032 t o  approximately 1.4 v o l t s .  
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The TRIG I N  p u l s e  from t h e  f r o n t  panel  BNC c o n n e c t o r  i s  fed through 

p i n  4 o f  P7050 t o  t h e  g a t e  o f  FET 47046. Th i s  t r a n s i s t o r  i s  connected i n  

totem-pole c o n f i g u r a t i o n  wi th  47048. From t h e  d r a i n  o f  47048, t h e  s i g n a l  

i s  a p p l i e d  t o  t h e  i n p u t  o f  U7035, a  d i f f e r e n t i a l  comparator wi th  complementary 

o u t p u t s  . 

As t h e  incoming t r i g g e r  s i g n a l  from 47046 c r o s s e s  t h e  t h r e s h o l d  l e v e l  

a t  p i n  4  o f  U7035, t h e  comparator s w i t c h e s  and i t s  o u t p u t s  move i n  o p p o s i t e  

d i r e c t i o n s  ( p i n  11 moves h i g h  and p i n  9 moves low).  When t h e  t r i g g e r  e n d s ,  

t h e  comparator once a g a i n  s w i t c h e s  and t h e  o u t p u t s  move i n  t h e  o p p o s i t e  

d i r e c t i o n .  

TIMING OPTION 

I n t r o d u c t i o n  

The Timing Option ( o p t i o n  1 )  c o n s i s t s  o f  t h e  I C  A c q u i s i t i o n  Board,  

which i s  d e p i c t e d  on diagrams 2A, 2B, and 2C; and t h e  T r i g g e r  and Timebase 

Board, which i s  d e p i c t e d  on diagrams 3A and 3B. S i n c e  bo th  o f  t h e s e  boards  

s h a r e  t h e  same g e n e r a l  f u n c t i o n ,  t h e y  a r e  d i s c u s s e d  a s  a  u n i t  i n  t h i s  

d e s c r i p t i o n .  The d e s c r i p t i o n  i s  d i v i d e d  a s  f o l l o w s :  Block D e s c r i p t i o n ,  

T r i g g e r  P a t h s ,  and D e t a i l e d  D e s c r i p t i o n .  

Block D e s c r i p t i o n  

Refe r  t o  F i g .  2-4, which i s  a  b l o c k  diagram o f  t h e  Timing Option 

s e c t i o n .  The Time Base and S t a t e  Clock s e c t i o n  r e c e i v e s  t h e  ST CLK 2  s i g n a l  

and t h e  2  MHz- 2  kHz s i g n a l s ,  and g e n e r a t e s  a  100-MHz s i g n a l  on t h e  board .  

From t h e s e  s i g n a l s ,  t h e  c i r c u i t  g e n e r a t e s  t h e  CLOCK s i g n a l ,  which comes 

from two s o u r c e s :  During synchronous o p e r a t i o n ,  t h e  S t a t e  Clock s i g n a l  i s  
t h e  s o u r c e ,  s o  t h e  CLOCK s i g n a l  h a s  t h e  same t i m i n g  c h a r a c t e r i s t i c s  a s  t h e  

S t a t e  Clock. During asynchronous o p e r a t i o n s ,  t h e  Time Base-generated s i g n a l s  

p rov ide  t h e  CLOCK s i g n a l ,  which v a r i e s  from 5  m s  t o  20 ns  i n  1-2-5 sequence.  

The CLOCK s i g n a l  is  a p p l i e d  t o  t h e  Sequencer and Delay Counte r ,  t h e  T r i g g e r  

c i r c u i t ,  and t o  t h e  Data A c q u i s i t i o n  s t a g e s .  

The Memory Address Counter advances t h e  RAM a d d r e s s  whenever t h e  /MAC 

EN s i g n a l  i s  low. The Counter i s  loaded by t h e  CPU a d d r e s s  bus .  It can be  

read  by t h e  CPU by way of  t h e  D@-D7 l i n e s .  The /MAC EN s i g n a l ,  which e n a b l e s  
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The Memory Address Counter advances t h e  RAM address  whenever t h e  /MAC 

EN s i g n a l  i s  low. The Counter i s  loaded by t h e  CPU address  bus.  It can be 

read by the  CPU by way of  t he  D@-D7 l i n e s .  The /MAC EN s i g n a l ,  which enables  

t h e  counter ,  i s  produced by the  Sequencer and Delay Counter c i r c u i t s .  

The Trigger  and Async F i l t e r  c i r c u i t s ,  us ing t h e  e x t e r n a l  t r i g g e r  

s i g n a l  and t h e  ou tput  of t he  Word Recognizers of t h e  Timing Option, produce 

t h e  /ASYNC TRIG s i g n a l  fo r  use by t h e  Main Word Recoqnizer c i r c u i t s .  The 

c i r c u i t s  a l s o  produce t h e  /TRIG s i g n a l  t h a t  i s  used by t h e  Sequencer 

c i r c u i t s .  To reduce t he  e f f e c t s  of g l i t c h e s  and r aces  i n  asynchronous 

t r i g g e r  sources ,  t h e  Async F i l t e r  s e c t i o n  of t h i s  c i r c u i t  de lays  t h e  /TRIG 

s i g n a l  i n  20 ns  s t e p s  from 0 t o  300 n s .  (A g l i t c h  i s  def ined  he re  a s  a  

r e p e t i t i v e ,  aper iod ic  event of unknown o r i g i n . )  

The Sequencer and Delay counter  c i r c u i t s  genera te  t h e  TIMING TRACE 

STOP and /MAC EN s i g n a l s .  The f i r s t  i s  used by t h e  Front End board,  where 

t h e  s i g n a l  is  combined with t he  DISPLAY s i g n a l  t o  form the  MASTER STOP 

s i g n a l .  The Delay Counter i s  a  16-bit counter  t h a t  runs  o f f  t h e  c lock  

s i g n a l  from the  Timebase and S t a t e  Clock c i r c u i t .  The Sequencer de lays  t h e  

s t o p  t h a t  follows t h e  t r i g g e r  by a  programmed number of  c lock pu l se s  (0  

t o  65534). 

The Decoder c o n s i s t s  of  a  p a i r  of address  range decoders t h a t ,  by 

decoding t h e  addresses  on the  A 0  through A l l  l i n e s ,  determine the  address  

on t h e  address  bus l i n e s  f o r  t h e  purpose of  w r i t i n g  c o n t r o l  s i g n a l s  t o  t h e  

Timing Option c i r c u i t s  and reading d a t a  from the  Timing Option c i r c u i t s .  

The Acquis i t ion  s t ages  c o n s i s t  of e i g h t  i n t e g r a t e d  c i r c u i t s  t h a t  

recognize b i t  p a t t e r n s  from the  P6451 Probe, as  con t ro l l ed  by t h e  CPU 

through the  WB0-WB7 l i n e s .  

The Acquis i t ion  RAM s t ages  c o n s i s t  of four  4 by 256 RAM i n t e g r a t e d  

c i r c u i t s .  These a r e  used t o  accept  t h e  b i t s  from t h e  d a t a  and g l i t c h  ou tpu t s  

of  t h e  Input  Acquisiton s t a g e s .  

Note t h a t  a l though the  CPU i s  involved i n  n e a r l y  every c i r c u i t  f unc t ion ,  

i t  i s  not a c t i v e  (beyond se tup )  i n  t h e  Timing Option. The CPU s e t s  up t h e  

c i r c u i t s ,  they become t r i g g e r e d ,  then proceed without f u r t h e r  a c t i o n  from 

t h e  CPU. 



THEORY OF OPERATION - 7D02 LOGIC ANALYZER 

AO.Al1 
DECODER - RO-R4 

DO-D7 EO-El8 

Fig. 2-4. Timing Option Block Diagram 
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Trigger Paths 

Figure 2-5 i l l u s t r a t e s  how t h e  Timing Option r e l a t e s  t o  t h e  main pa r t  

of t h e  7D02 i n  Sync Mode opera t ion .  The /WORD REC s i g n a l  comes from t h e  

AND combination of e igh t  P6451 inpu t s  and t h e  normal o r  i nve r t ed  e x t e r n a l  

t r i g g e r  s i g n a l .  From t h e r e  t h e  s igna l  i s  appl ied  t o  U5020, through a  b u f f e r ,  

and out  as  t h e  ASYNC TRIG OUT s i g n a l ,  t o  be s en t  t o  t h e  Main Word Recognizer 

c i r c u i t s  . 

TIMING OPTION EXT TRlG IN 

WORD RECOGNIZER 

I TIMING OPTION ________- - - -  
MAIN 7W4 -1 

- 
I - - 

+I - 
+I +I - Q7Ml 

07042 

Figure 2-6 i l l u s t r a t e s  t h e  Async Mode t r i g g e r  path.  Bas i ca l l y ,  t h e  
path involves  t h e  same major c i r c u i t s  as  t h e  Sync pa th ,  except t h a t  o t h e r  

c i r c u i t r y  i s  used i n  add i t i on .  The GR s i g n a l  i s  fed t o  t h e  GLRCG g a t e ,  

which enables  t h a t  s i gna l  t o  pass through i f  g l i t c h  r ecogn i t i on  i s  s e l e c t e d .  

The /WORD REC s igna l  from t h e  Timing Option Acquis i t ion  Stage i s  a l s o  

ASYNC TRlG 
OUT 

ASYNC TRlG OUT 
I 

WORD RECOGNIZER STATE MACHINE 1 SEQUENCER 

/TRIG 

- 
I 

I I /SYNC. TRIG. 
2 I b 

3 " I  - 
> - 
ST. CLK. 1 I 

- I 
I 

2919-08 

Fig. 2-5. Timing Option in SYNC Mode. 

U3030B 
U2020 
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passed t o  t h e  F i l t e r  g a t i n g  s e c t i o n ,  where i t  s h a r e s  a  common bus wi th  t h e  

normal o r  i n v e r t e d  e x t e r n a l  t r i g g e r .  This  s i g n a l  i s  a p p l i e d  t o  t h e  Async 

F i l t e r  o r  through t h e  Zero d e l a y  g a t e  ( u ~ O ~ O C ) ,  whichever i s  s e l e c t e d .  

From t h e r e ,  t h e  s i g n a l  (delayed o r  undelayed)  i s  s e n t  through t h e  congro l  

g a t e  t o  t h e  P u l s e  S t r e t c h e r  and t h e  Edge S e l e c t  g a t e .  Through t h e  former ,  

t h e  s t r e t c h e d  p u l s e  i s  app l ied  through a  b u f f e r ,  t h e n  o u t  t o  t h e  Word 

Recognizer Board. Depending on t h e  p o l a r i t y  o f  t h e  o t h e r  inpu t  t o  t h e  Edge 

S e l e c t  Ga te ,  e i t h e r  a  p o s i t i v e  o r  n e g a t i v e  edge w i l l  t r i g g e r  t h e  t r i g g e r  

g a t e .  Th i s  g a t e  i s  armed a t  an e a r l i e r  t ime  by t h e  SYNC TRIG s i g n a l  from 

t h e  S t a t e  Machine c i r c u i t ,  which, a s  mentioned e a r l i e r  i n  t h i s  d e s c r i p t i o n ,  

i s  d r i v e n  by t h e  Main Word Recognizer.  

TIM. OPT 
WORD RECOGNIZER 

EXT. TRIG IN 

- - 20 ns CLOCK 

7 - WR - WR 

GLRCG U2020B ZERO DELAY 

EDGE SELECT 
------------- ----- 

TIMING OPTION MAIN 7D02 

F i g .  2-6. ASYNC Mode Trigger Path. 
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De ta i l ed  Descr ip t ion  

Data Acquis i t ion .  Refer t o  Diagrams 2A and 2B. The Acquis i t ion  s t ages  

c o n s i s t  of  e i g h t  d i s c r e t e  u n i t s  t h a t  perform word and g l i t c h  r ecogn i t i on ,  

each with i t s  own channel.  Thus, e i g h t  channels  of  word r ecogn i t i on  d a t a  

come from t h e  e x t e r n a l  probe. Each of t h e  Acquis i t ion  s t a g e s  feeds d a t a  

t o  an a c q u i s i t i o n  RAM, where it can be read by t h e  CPU. A l l  of  t h e  Input  

Acquis i t ion  s t a g e  word recognizer  ou tpu t s  combine t o  form a  wire-OR 

connect ion,  so only a  s i n g l e  output  i s  appl ied t o  t he  Triqger  c i r c u i t s .  

The same a p p l i e s  t o  t h e  g l i t c h  r ecogn i t i on  l i n e s ,  i n  t h a t  a l l  e i g h t  combine 

t o  be appl ied  t o  t h e  Trigger  c i r c u i t s .  Since t h e  e i g h t  word recognizer  

channels  a r e  e s s e n t i a l l y  t h e  same, only one w i l l  be descr ibed he re .  

Latches U4010, U6010B, U7010B and U5010B r e c e i v e  t h e  w~fl-WB4 s i g n a l s ,  

which c o n t r o l  t h e  i n s t r u c t i o n s  t h a t  a r e  fed t o  t h e  Input  Acquis i t ion  s t a g e s .  

These inc lude  the  Data H i / ~ o  c o n t r o l ,  t he  Sync/Async c o n t r o l ,  t h e  Off/On 

c o n t r o l ,  t h e  p ipe l ine /Gl i t ch  c o n t r o l ,  and t h e  G l i t ch  Recognizer 0ff/On 

c o n t r o l .  

Refer t o  Diagram 2A. U7030 r ece ives  d a t a  from Channel 3. It i n  t u r n  

feeds d a t a  t o  U6020, tfie RAM t h a t  s t o r e s  d a t a  from U6030, t h e  Channel 2  

Input  Acquis i t ion  Stage.  Refer t o  F ig .  2-7, which i s  a  block diagram of  

U7030, and a l s o  app l i e s  t o  t h e  o t h e r  seven u n i t s .  D i f f e r e n t i a l  d a t a  a t  ECL 

l e v e l s  from the  e x t e r n a l  probe i s  sen t  t o  U7030 by way of  p ins  7  and 8  of 

57048 and then  t o  p ins  9  and 10 of  U7030. Once i n  t h e  device ,  t h e  d a t a  i s  

appl ied  t o  t he  d i f f e r e n t i a l  i npu t s  o f  U2. From the  output  of U2, t h e  d a t a  

i s  s en t  through de l ay  l i n e  U6040 t o  permit t h e  t iming Option t o  meet i t s  

Hold Time s p e c i f i c a t i o n .  The delayed d a t a  i s  s en t  through ampl i f i e r  U3, 

then i s  appl ied  t o  l a t c h  U4 and Gl i t ch  Detector  U5. Upon t h e  r i s i n g  edge 

o f  each c lock  ( en t e r ing  U7030 a t  p in  1, then through U 1  t o  U4 and ~ 9 1 ,  t h e  

d a t a  a t  t h e  input  of  U4 i s  clocked t o  t h e  Q ou tpu t ,  then s e n t  o f f  t h e  

device as  t h e  Data Out, a t  p in  3. 

The Gl i t ch  Detector  output  moves h igh  i f  a t  l e a s t  two threshold  

t r a n s i t i o n s  occur between t h e  r i s i n g  edges of t h e  c lock .  When t h i s  occu r s ,  

t h e  h igh  i s  t r a n s f e r r e d  through mul t ip lexer  U7 (assuming t h a t  t h e  

p ipe1ine /Gl i tch  con t ro l  l i n e  a t  p in  16 i s  low), then clocked through l a t c h  

U9. I f  t h e  G l i t ch  Recognition Off/On l i n e  i s  low, g a t e  U10 i s  enabled,  and 

the  G l i t ch  Recognizer Out l i n e ,  p in  14, w i l l  i n d i c a t e  t h e  presence of  one 

o r  more g l i t c h e s .  The Gl i t ch  Recognizer ou tputs  of a l l  e igh t  word recognizers  

a r e  wired toge the r ,  so whenever any channel d e t e c t s  a  g l i t c h ,  t h a t  output  

moves h igh .  
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G l i t c h  d e t e c t i o n  and recogni t ion  a r e  done i n  t h e  Timing Option Async 

Mode only.  I n  Sync mode, t h e  G l i t ch  output  f l i p - f l o p  ( ~ 9 )  looks i n s t ead  

a t  t h e  d a t a  ou tpu t ,  becoming a  second, o r  p i p e l i n e  de l ay  s t a g e ,  which 

matches t h e  main s e c t i o n  p i p e l i n e  de lay .  (The term "p ipe l ine"  r e f e r s  t o  

t h e  chain of c i r c u i t s  through which acquired d a t a  passes  before  being 

s to red  i n  t h e  Acquis i t ion  Memory.) 

The word recognizer  i n  t h e  device ( ~ 6 0 3 0 )  i s  always s e t  t o  i t s  i n t e r n a l  

Async mode, r ega rd l e s s  of t h e  Timing Option mode. This i s  accomplished by 

t h e  Sync/Async c o n t r o l ,  which i s  always s e t  low. When t h e  Timing Option 

i s  i n  t h e  Sync Mode, t h e  Word Recognizer d a t a  i s  synchronized i n  t h e  Main 

Sec t ion  of t h e  7D02 word recognizers .  

Data Acquis i t ion  RAMs. The RAMs ( ~ 6 0 2 0 ,  f o r  example) acceDt d a t a  from 
t h e  Data and Gl i t ch /P ipe l ine  ou tpu t s  ( p i n s  3  and 2,  r e s p e c t i v e l y )  of t h e  

Word Recognizer s t ages .  When t h e  bank s e l e c t  (BS) i npu t s  a r e  h i g h ,  t h e  RAM 

i s  d i s ab l ed ,  w r i t e  opera t ions  cannot occur ,  and t h e  ou tputs  go t o  t h e  ECL 

low l e v e l .  During t h e  a c q u i s i t i o n  pe r iod ,  t h e  BS inpu t s  a r e  low and t h e  

c lock  t o  U7030 a l s o  d r i v e s  t h e  /WE ( w r i t e  enable)  input  t o  U6020. Following 

each q u a l i f i e d  c lock ,  t h e  address  advances t o  t h e  next c e l l .  To read t h e  

RAM, t h e  c lock  input  i s  h igh ,  and one o r  t h e  o the r  of t h e  BS i npu t s  i s  
pu l l sed  low by t h e  CPU read pulse  (/RB o r  R 1  on Diagram 2 ~ ) .  (A "qua l i f ied"  

clock i s  one t h a t  i s  used t o  s t o r e  a  v a l i d  s i g n a l .  I nva l id  s i g n a l s  a r e  

overwr i t ten  by t h e  next c lock and d a t a . )  

Memory Address Counter. During t h e  a c q u i s i t i o n  pe r iod ,  t h e  MAC  ernor or^ 
Address coun te r )  advances t h e  RAM address  whenever t h e  /MAC EN s i g n a l  i s  

low (/MAC EN i s  con t ro l l ed  by QUALIFY; i f  t h i s  s i gna l  i s  low, /MAC EN i s  

forced h igh ) .  The counter  c o n s i s t s  of two four -b i t  b ina ry  coun te r s ,  U2040 

and U3030; t h e  terminal  count of U2040 i s  connected t o  t h e  Count Enable 

l i n e  of U3030, which permits t h e  l a t t e r  t o  increment on each 16th cyc l e .  

The te rmina l  count ou tputs  of both counters  a r e  joined toge the r  a t  U3040C, 

which produces a  te rmina l  count s igna l  with t h e  occurrence of  an FF count.  

Following t h e  a c q u i s i t i o n  cyc l e ,  t h e  low / ~ 2  s i g n a l  enables  U2020 and U2010 

t o  pass  t h e  s t o p  address  t o  t h e  TTL t r a n s l a t o r s ,  and even tua l ly  t o  t h e  

CPU . 
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Fig.  2-7. Block Diagram of  Input  Acquis i t ion  Stage. 

Address d a t a  f o r  t h e  read cyc le  of t h e  MAC comes through b u f f e r s  U2050 

and U3010A and B, which t r a n s l a t e  t h e  incoming TTL l e v e l s  t o  ECL. The 

memory i s  read by wr i t i ng  an address  through t h e  b u f f e r s  t o  t h e  MAC p a r a l l e l  

i npu t s .  F i r s t ,  t h e  /PE l i n e  from U4010 p i n  5 ( ~ i a g r a m  2 ~ )  i s  he ld  low, and 

t h e  address  d a t a  i s  placed on t h e  address  bus. Then, t h e  CPU sends a  read 

c lock  by way of e i t h e r  t h e  /R@ or  t h e  / R 1  l i n e ,  through v i n  1C o r  ID of 

P102, which passes  through seve ra l  s t ages  and eventua l ly  reaches U4040, 

p in  14, a s  t h e  clock t o  load t h e  address  da t a .   he CLOCK s i g n a l  a t  p in  
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11 of U4040 has previously been s e t  high t o  enable U4040.1 Note t h a t  t he  

MAC a c t s  more l i k e  a  r e g i s t e r  than a  counter  when used i n  t h e  read mode. 

Af te r  t he  address i s  clocked i n t o  the  MAC, t he  acquired d a t a  i n  t h e  RAM 

i s  s en t  through U2020 and U2010, through ECL t o  TTL t r a n s l a t o r  s t a g e s ,  t o  

U1020, which places the  address da t a  on the  Data Bus. The /RBE s igna l  from 

t h e  Trigger  Board (derived from the  CPU /RD and /SFL D s i g n a l s )  enables  

t he  bu f fe r  when requi red .  

The address s i g n a l s  from the  MAC a l s o  go t o  each RAM, where t h e  d a t a  

s e l e c t s  one loca t ion  i n  t he  RAM t o  be read by the  CPU by way of t he  R B ! ~  

through RB7 l i n e s .  

It should be noted t h a t  t he  MAC i s  always loaded t o  0 before  an 

a c q u i s i t i o n  cyc le ,  by reading a c q u i s i t i o n  memory loca t ion  $. Also, a f t e r  

t he  MAC i s  loaded, t he  P a r a l l e l  Enable inputs  a r e  s e t  high.  However, t o  

prevent a  f a l s e  clock,  t he  CLOCK s iqna l  is f i r s t  s e t  low. F i n a l l y ,  when 

the  P a r a l l e l  Enable inputs  a r e  switched h igh ,  t h e  BS l i n e s  a r e  switched 

low t o  begin a c q u i s i t i o n  through U3050, 43043, and 43045. 

Clock, Q u a l i f i e r  and Control C i r c u i t s .  Refer t o  Diagram 2C. The STATE 

CLOCK CONTROL s igna l  from U4010 on Diagram 2A passes through bu f fe r  U4040B, 

where i t  i s  wire-Or connected with the  pin 15 output of U4040D, and appl ied 

t o  t he  base of 41046 and 41042. These two t r a n s i s t o r s  con t ro l  t h e  passage 

of t he  QUAL TRACE s i g n a l ,  which e n t e r s  t he  board a t  pin 17A of  P202, and 

t h e  ST CLK 2  s igna l  from P202, p in  3A. I f  STATE CLOCK CONTROL i s  h igh ,  

41042 condusts ,  holding t h e  base of 41037 a t  approximately +3 v o l t s .  Thus, 

t he  QUAL TRACE s igna l  cannot pass through t o  41037. Likewise, i f  t he  same 

input condi t ion  e x i s t s ,  41046 conducts t o  hold t h e  base of 41047 a t  about 

+3 v o l t s ,  and the  ST CLK 2  s igna l  cannot pass through t o  41047. 

A t  p in 2 of U4040A, the  TIYEBASE and ST CLK 2  bu f fe r s  a r e  t i e d  toge the r .  

During a  Sync-mode a c q u i s i t i o n  cyc le ,  t he  TIMEBASE s igna l  i s  s e t  low so 

t h e  s t a t e  c lock  b u f f e r ,  41047, can d r i v e  the  l i n e .  When t h i s  occurs ,  t he  
STATE CLK CONTROL l i n e  i s  low, enabling t h e  s t a t e  c lock bu f fe r .  

The qua l i fy  bu f fe r  c o n s i s t s  of 41043, 41036, and 41035. Assuming again 

t h a t  t he  STATE CLK CONTROL l i n e  i s  low, t h e  s igna l  can pass through 41037, 

which shares  input pins  5  and 6  of U3040A and B with t h e  incoming /MAC EN 

s i g n a l .  I f  QUAL TRACE i s  h igh ,  the  emi t t e r  of 41037 can go low, ~ e r m i t t i n g  

t h e  /MAC EN s i g n a l  t o  enable t h e  MAC t o  count on each s t a t e  clock.  I f ,  

however, t he  QUAL TRACE s igna l  goes low, then the  MAC cannot count.  (At 

t h a t  po in t ,  d a t a  w r i t t e n  t o  t h e  RAM i s  simply over-written u n t i l  a  q u a l i f i e d  

c lock  occurs ,  changing t h e  RAM address by incrementing t h e  MAC.) 
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When Async o p e r a t i o n  i s  chosen,  t h e  STATE CLK CONTROL i s  p u l l e d  h i g h ,  

which b locks  t h e  QUAL TRACE and ST CLK 2  s i g n a l s .  

Data  Readout C i r c u i t s .  As mentioned e a r l i e r ,  t h e  CLOCK s i g n a l  i s  s e t  
h i g h  by t h e  Time Base t o  read  t h e  A c q u i s i t i o n  RAM, and t h e  /PE s i g n a l  must 

be low. When t h e  /R@ s i g n a l  goes low t o  read  t h e  memory, U3050 i s  non- 

i n v e r t i n g ,  s o  t h e  /BS@ l i n e  a l s o  goes low, a c t i v a t i n g  t h e  RAM t o  produce 

t h e  memory c o n t e n t s  on t h e  RB@ through RB7 l i n e s .  The f a l l i n g  edge of /R@ 

o r  / ~ 1  a l s o  c l o c k s  t h e  address  b i t s  i n t o  t h e  MAC. The RB@-RB7 l i n e s  a r e  

i n v e r t e d  and t r a n s l a t e d  i n  l e v e l  by e i g h t  p a r a l l e l  t r a n s i s t o r s ,  t h e n  s e n t  

through U1020 t o  t h e  Data Bus. The same CPU p u l s e  t h a t  p u l l e d  /R@ low a l s o  

p u l l s  t h e  /RBE l i n e  low, which e n a b l e s  t h e  t r i - s t a t e  o u t p u t  o f  U1020. 

S i m i l a r l y ,  t h e  / ~ 1  s i g n a l  enab les  read ing  t h e  G l i t c h l P i p e l i n e  RkM. I n  o r d e r  

t o  e n a b l e  t h e s e  read  o p e r a t i o n s ,  t h e  /PE s i g n a l  must remain low, which 
keeps t h e  RAM o u t p u t s  low. 

The /R2 l i n e  from PI02  in 2C i s  a p p l i e d  through 42022, i n v e r t e d ,  and 

e n a b l e s  U2020 t o  pass  t h e  A12 through A17 b i t s  (MAC a d d r e s s )  t o  t h e  Read 

Bus. Also ,  t h e  ou tpu t  o f  U3010 ( p i n  8 )  e n a b l e s  U2010 t o  pass  AIB and A I 1 .  
(Th i s  occurs  when /R2 i s  low, and /R3 and /R4 a r e  h i g h . )  When t h e  /R2, 

/ ~ 3 ,  and /R4 l i n e s  a r e  a l l  h i g h ,  U3010 e n a b l e s  t h e  A and B i n p u t s  of U2010 

t o  pass  t h e  RB@ and RBI s i g n a l s  through t h e  m u l t i p l e x e r ,  o u t  p i n s  2  and 

15,  and on to  t h e  bases  of 41014 and 41017, r e s p e c t i v e l y .  

I f  /R3 i s  low and t h e  o t h e r  two l i n e s  a r e  h i g h ,  t h e  SEQ Q1 and SEQ 

42 s i g n a l s  pass  through t h e  m u l t i p l e x e r .  I f  / ~ 4  i s  low and t h e  o t h e r  two 

l i n e s  a r e  h i g h ,  t h e  TC FLAG s i g n a l  i s  passed .  

Time Base S e c t i o n .  ( ~ e f e r  t o  Diagram 3A.) The Time Base s e c t i o n  i s  

composed o f  o s c i l l a t o r  U5050, d i v i d e r  U7050, l a t c h  U8050, M u l t i p l e x e r  

U8040, and M u l t i p l e x e r  U7060. The o s c i l l a t o r  o p e r a t e s  a s  fo l lows :  R e s i s t o r  

R6067 s e t s  t h e  DC l e v e l ;  Y6060 produces feedback around U5050A t o  s u s t a i n  

o s c i l l a t i o n s .  The ou tpu t  o f  t h e  o s c i l l a t o r  i s  fed t o  U7050, where i t  i s  

d i v i d e d  by two a t  p i n  15,  f u r n i s h i n g  t h e  20-nS s i g n a l  t h a t  i s  a p p l i e d  t o  

p in  5 o f  U7060 and then  t o  t h e  Async F i l t e r  c i r c u i t s ,  and d i v i d e d  by f i v e  

i n t o  a  50-nS s i g n a l ,  which i s  a p p l i e d  t o  p i n  4  o f  U7060. The 50-nS s i g n a l  

i s  a l s o  fed t o  48069, which f e e d s  t h e  s i g n a l  t o  U8060. The 20-nS s i s n a l  

i s  a l s o  a p p l i e d  t o  t h e  Async F i l t e r  c i r c u i t  m u l t i p l e x e r - d i v i d e r .  

The wBB-WB~ d a t a  from t h e  CPU e n t e r s  t h e  board by way of  Buf fe r  U8050. 

The Q 1 ,  47 ,  and 48 l i n e s  a r e  connected t o  U8060, t o  c o n t r o l  t h e  s e l e c t i o n  

o f  e i t h e r  t h e  20 MHz, 2  MHz, 200 kHz, 20 kHz, o r  2  kHz s i g n a l s .  The Q2, 

43  and 44 l i n e s  a r e  app l ied  t o  U7060, a  one-of-eight m u l t i ~ l e x e r .  
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The s e l e c t e d  s igna l  from U8060 (2 kHz through 20 MHz i n  decades) i s  

appl ied  t o  t h e  clock input  of  U8040, which i s  a  synchronous four -b i t  

counter .  This counter  i s  con t ro l l ed  by t h e  45 and 46 b i t s  from U8050, which 

cause t h e  s t a g e  t o  d i v i d e  by 2, 4 ,  o r  10. Thus, f o r  i n s t ance ,  t h e  2-kHz 

s igna l  appl ied through U8060 w i l l  come out of U8040 as  200 Hz, 500 Hz, o r  

1  kHz, depending on t h e  con t ro l  i npu t s .  Operation of t h e  counter  i s  a s  

follows : 

Assume t h a t  t h e  counter  has  j u s t  completed a  count sequence. The CARRY 

output  a t  TP 85 i s  high j u s t  a t  t h e  end of t h e  sequence, so  t h e  U5040 

output  i s  low, which enables  t h e  load input  t o  U8040. A t  t h i s  p o i n t ,  t h e  

D l  o r  D 3  i npu t s   reload t h e  counter  t o  determine t h e  d i v i d e  f a c t o r .  ( s i n c e  

D2 i s  always h iqh ,  t h e  counter  i s  always preloaded with a t  l e a s t  four .  I f  

D l  i s  he ld  h igh  during t h e  load per iod ,  t h e  counter  preloads 6,  then  counts  
t h e  rzmaininq 9 cyc les  t o  15. This  is t h e  divide-by-ten mode. I f  t h e  

divide-by-four mode i s  chosen, D 3  i s  he ld  h igh ,  and t h e  counter  i s  preloaded 

t o  12, then counts  t h e  remaining t h r e e  pu lses  t o  15. Refer t o  Fig.  2-8, 

which i l l u s t r a t e s  t h e  divide-by-four func t ion  a s  an example. I f  D l  and D3 

a r e  both h iqh ,  t h e  counter  preloads 14 and counts  t h e  remaining 1 pu l se  

t o  15, providinq t h e  divide-by-two mode. 
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Fig.  2-8. Time Base Divide-by-four Operation. 
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A s  mentioned e a r l i e r ,  U7060 i s  a  one-of-eight mu l t i p l exe r .  Lines 

W B ~ - W B ~  a r e  appl ied through U8050 t o  t h e  A ,  B ,  and C i npu t s  of U7060 t o  

c o n t r o l  t h e  s e l e c t i o n  of one of t h e  s i x  time-base input  sources:  

1. X l  a t  p in  5  -- t h e  20-nS t iming s igna l  from U7050. 

2. X2 a t  p in  4  -- t h e  50-nS t iming s igna l  from U7050. 

3. X4 a t  p in  11 -- t h e  output  of U8060 (which i s  t h e  2  kHz through 2  

MHz s igna l  i n  decade s t e p s ) .  

4 .  X5 a t  p i n  12 -- t he  buf fe red  output  of U8040. 

5. X7 a t  p in  14 -- t h e  /El5 s i g n a l  from U3060 (which i s  a  four - l ine  

t o  s ix t een - l i ne  decoder t h a t  produces a t e s t  s i g n a l  from software purposes) .  

6. U7060 output  -- t h e  TIMEBASE s i g n a l  (which i s  t h e  t iming s igna l  

t h a t  i s  passed through P203,  in 25A, t o  t h e  I C  ACQ MEM board) .  

External Trigger  Amplifer 

The /EXT TRIG s igna l  from t h e  Front Panel c i r c u i t s  i s  appl ied  t o  an 

ECL Trans l a to r  t h a t  c o n s i s t s  of  42010, 42017, and 42013. Fixed b i a s  f o r  

t h e  s t a g e  i s  provided by t h e  r e s i s t o r  s t r i n g  t h a t  connects t o  t h e  bases  

of 42013 and 42017. Constant cu r r en t  f o r  t h e  s t a g e  comes from 42013. The 

/EXT TRIG s i g n a l  i s  then appl ied through e m i t t e r  fol lower 42015, t h e  e m i t t e r  

of  which d r i v e s  one input  of U2020A and U4020A. 

The WBB and WB1 s i g n a l s  from U1060 on Diagram 3B a r e  appl ied  t o  t r i p l e  

l a t c h  U3020. This s t a g e  d r i v e s  t h e  o the r  i n p u t s  t o  U2020 and U4020, a s  

d i scussed  e a r l i e r .  The /WORD REC s i g n a l ,  which i s  t h e  output  of t h e s e  two 

s t a g e s ,  i s  s en t  t o  U4020D, U5020D, and U6020, t h e  Async F i l t e r  c i r c u i t .  
The /WORD REC s i g n a l  a l s o  comes from the  I C  Acquis i t ion  board by way of 

P102,   in 11C, t o  P103, p in  11C. 

The purpose of U2020A and U4020A i s  t o  provide an ex t e rna l  t r i g g e r  

t h a t  i s  of e i t h e r  p o l a r i t y .  This i s  con t ro l l ed  by t h e  WB0 and WB1 s i g n a l s  
through U3020. Output p in  12 i s  high i f  no g l i t c h  r ecogn i t i on  i s  r equ i r ed .  
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Sync Trkgger  Ampl i f i e r  

The /SYNC TRIG-signal from t h e  S t a t e  Machine c i r c u i t s  is  a p p l i e d  from 

P203, p i n  18B, t o  t h e  ECL T r a n s l a t o r  t h a t  c o n s i s t s  o f  41026, 41022, and 

41025. Th is  c i r c u i t  o p e r a t e s  i n  t h e  same way a s  t h e  E x t e r n a l  T r i g g e r  

T r a n s l a t o r  d e s c r i b e d  e a r l i e r .  The t r i g g e r  s i g n a l  i s  t a k e n  from t h e  c o l l e c t o r  

o f  41025 and a p p l i e d  t o  t h e  base  of a m p l i f i e r  41027, which a m p l i f i e s  and 

i n v e r t s  t h e  s i g n a l ,  t h e n  a p p l i e s  it t o  f l i p - f l o p  U2020. 

Async F i l t e r  

The Async F i l t e r  s e c t i o n  i s  used t o  d e l a y  t h e  t r i g g e r  t r a n s i t i o n  t o  

t h e  low l e v e l  by a  s p e c i f i e d  amount of t ime ,  i n  o r d e r  t o  avoid t r i g g e r i n g  

on g l i t c h e s  and r a c e s  caused by unmatched d e l a y s .  There  a r e  f o u r  s i g n a l  

p a t h s  a s s o c i a t e d  wi th  t h e  Async F i l t e r .  These a r e  a s  fo l lows :  

The zero-delay pa th  around t h e  Async F i l t e r  i n  Async mode i s  U4020C. 

I n  t h i s  c a s e ,  U8020 i s  loaded wi th  an F,  which causes  t h e  t e r m i n a l  count 
ou tpu t  a t  p i n  4  t o  be low. S ince  p i n  16 o f  U8030 i s  h i g h ,  t h e  ou tpu t  o f  

U5020B h o l d s  t h e  i n p u t ,  p i n  12,  o f  U4020C low. Thus, when t h e  /WORD REC 

s i g n a l  goes low a t  t h e  p i n  11 i n p u t  t o  U4020D, t h e  i n p u t  t o  U5050B, p i n  

12,  w i l l  be pe rmi t t ed  t o  move low. 

The second pa th  through t h e  Async F i l t e r ,  which i s  t h e  20-nS p a t h ,  

i s  by way of  U6020B. The 20-nS s i g n a l  from U7050 i s  a p p l i e d  t o  t h e  c l o c k  

i n p u t ,  p i n  9 o f  U6020. The f l i p - f l o p  i s  h e l d  s e t ,  however, u n t i l  t h e  /WORD 

REC goes low. A t  t h a t  t ime ,  t h e  20-nS s i g n a l  c l o c k s  t h e  f l i p - f l o p ,  and t h e  

f l i p - f l o p  ou tpu t  goes low. The hex code i n  U8030 i s  now a  1, s o  U8020 p i n  

3  i s  h i g h .  Th is  f o r c e s  t h e  o u t p u t  o f  U5020A, p i n  2 ,  low. Because o f  t h e  

code s t o r e d  i n  U8030, p i n  6  of U7020B i s  a l s o  low. Thus,  when t h e  ou tpu t  

o f  U5020B goes low, a s  j u s t  d e s c r i b e d ,  U4020C, p i n  15 goes low, which p u l l s  

t h e  i n p u t  p i n  12 o f  U5050B t o  go low.  he /WORD REC s i g n a l  had a l r e a d y  

gone low, which enabled t h e  ou tpu t  o f  U4020D t o  go low.) 

The t h i r d  p a t h ,  which i s  t h e  40-nS p a t h ,  i s  through both  c e l l s  o f  

U6020. Both remain s e t  u n t i l  t h e  /WORD REC s i g n a l  goes low. Then, t h e  nex t  

p o s i t i v e  t r a n s i t i o n  c l o c k s  U6020B. But U6020A cannot  swi tch  u n t i l  t h e  

fo l lowing  t r a n s i t i o n ,  s i n c e  i t  must wa i t  f o r  U6020B t o  swi tch .  The hexadecimal 

code on U8020 i s  @, so t h e  20-nS pa th  i s  s t i l l  open through U7020B, e n a b l i n g  

U5020A t o  c o n t r o l  t h e  p i n  13 inpu t  t o  U4020C. The code i n  U8020 h o l d s  t h e  

p i n  5  inpu t  o f  U7020A low, so t h e  g a t e  ou tpu t  does no t  move low u n t i l  

U6020A swi tches  h igh .  Th is  enab les  t h e  p i n  15 ou tpu t  of U4020C t o  move 

low. A s  i n  t h e  20-nS pa th  d i s c u s s i o n ,  t h e  /WORD REC s i g n a l  i s  a l r e a d y  low, 

s o  t h e  p i n  12 i n p u t  of U5050B can move low. 
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The f o u r t h  path  i s  f o r  60-11s and longer  d e l a y s ,  and i s  through c o u n t e r  

U8020. The hexadecimal code f o r  t h e s e  d e l a y s  i s  from 2 t o  E, where 2  i s  

t h e  l o n g e s t  d e l a y .  I n  t h i s  c a s e ,  t h e  code i s  always such t h a t  p i n  6 o f  

U7020 i s  always h i g h ,  which b locks  t h e  path through U4020, p i n  13.  Following 

t h e  40-nS sequence j u s t  d e s c r i b e d ,  p i n  5  of U8020 moves h i g h ,  which permi t s  

t h e  d e v i c e  t o  beg in  coun t ing  t h e  20-nS s i g n a l  a p p l i e d  a t  p i n  13 .  ( H e r e t o f o r e ,  

U8020 was i n h i b i t e d  from count ing by t h e  low a t  p i n  5 ,  and was stopped by 

p i n  9  of U4020C when t h e  TC o u t p u t  went low fol lowing each d e l a y  p e r i o d .  

While p i n  5  of U8020 was low, t h e  hexadecimal code from U8030 was loaded 

i n t o  t h e  U8020 i n p u t s  each 20 nS.)  Depending on t h e  number preloaded i n t o  

t h e  c o u n t e r  (2 through F ) ,  a  s p e c i f i e d  t ime l a t e r ,  t h e  coun te r  reaches  F, 

t h e  overf low p o i n t .  Then, p i n  4  goes low, and U4020C, p i n  15 p u l l s  U5050B 

low. A s  b e f o r e ,  t h e  /WORD REC s i g n a l  has enabled U4020D, p i n  14 t o  go low. 

A t  t h e  same t ime,  t h e  p i n  9  o u t p u t  of U4020C locks  t h e  count of U8020 a t  

F. 

Trigger Section. The c o n t r o l l i n g  g a t e s  f o r  both  t h e  Async T r i g g e r  

pa ths  a r e  U5020D and U5050B. The c o n t r o l  l i n e s  f o r  t h e s e  two g a t e s  come 

from U8030; p i n  15 of t h e  l a t c h  c o n t r o l s  p i n  10 of U5050B, and p i n  19 o f  

t h e  l a t c h  c o n t r o l s  p i n  10 of U5020. The two c o n t r o l  l i n e s  a r e  always 

complementary. Refer t o  F ig .  2-9. 

Assume t h a t  t h e  Sync mode i s  s e l e c t e d .  Thus, U5020 p i n  10 i s  low, and 

U5050B p in  10 i s  h i g h .  When t h e  /SYNC TRIG s i g n a l  goes low, p i n s  9 and 14 

o f  f l i p - f l o p  U2020 go low. At t h i s  t ime ,  b o t h  t h e  RESET s i g n a l  from U4040 

on Diagram 3B and t h e  LOCKOUT s i g n a l  from U4030 a r e  low. The TRIG MODE 

s i g n a l  from U3020 i s  h i g h ,  which h o l d s  U3030B s e t .  Th i s  b locks  t h e  Async 

t r i g g e r  path  through U3030B, so t h e  Sync t r i g g e r  s i g n a l  from U2020, p i n  9 
passes  by t h e  l a t c h  t o  s e r v e  a s  t h e  /TRIG s i g n a l .  ( ~ 3 0 3 0 ~  and U2020 a r e  

connected i n  a  wired-OR c o n f i g u r a t i o n .  ) 

Assume t h a t  t h e  Async mode i s  s e l e c t e d .  Pin  10 o f  U5020 i s  h i g h ,  and 

p i n  10 of U5050B i s  low. When p i n  10 of U5050B i s  low, i n d i c a t i n g  t h e  Async 

mode, p i n  11 i s  low (which o c c u r s  when g l i t c h  r e c o g n i t i o n  happens o r  i f  

g l i t c h  r e c o g n i t i o n  i s  no t  s e l e c t e d ) ,  and p i n  12 i s  low (which o c c u r s  

fo l lowing  t h e  Async F i l t e r  d e l a y ,  i f  a n y ) ,  t h e  TRIG s i g n a l  a t  U5050B p i n  

14 goes h i g h .  This s e t s  t h e  p u l s e - s t r e t c h e r  f l i p - f l o p ,  U4040. I ts  o u t p u t  

goes h i g h ,  which i s  i n v e r t e d  twice  through ou tpu t  b u f f e r  47042-47041 t o  

become t h e  ASYNC TRIG OUT s i g n a l  a t  p in  19A of  P203. The f l i p - f l o p  s t a y s  

i n  t h e  s e t  c o n d i t i o n  u n t i l  t h e  TRIG s i g n a l  r e t u r n s  low and,  fo l lowing  t h a t  

e v e n t ,  t h e  nex t  p o s i t i v e  edge of ST CLK 2  o c c u r s .  Thus, t h e  ASYNC TRIG OUT 

s i g n a l  is  h i g h  from t h e  t ime t h a t  t h e  TRIG s i g n a l  moves h i g h  t o  t h e  p o s i t i v e  

t r a n s i t i o n  t h a t  fo l lows t h e  TRIG s i g n a l  n e g a t i v e  edge.  
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While t he  Async mode i s  s e l e c t e d ,  t h e  /SYNC TRIG s i g n a l  arms t h e  Sync 

Trigger path by s e t t i n g  U2020 p ins  14 and 9 low, j u s t  a s  i t  does i n  t h e  

Sync mode. The LOCKOUT s i g n a l  ho lds  U3030B p in  13 h igh  f o r  one c lock  cyc l e  

following a c q u i s i t i o n  s t a r t ,  causing i t  t o  ignore t he  clock appl ied  t o  p in  

11. Af t e r  U6030C p i n  11 moves low and LOCKOUT moves low, t h e  s i g n a l  from 

U6030 p i n  15 c locks  U3030B, and i t s  output  goes low. 
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2-9. Sync and Async Trigger Paths for Timing Option. 
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U6030D i s  used t o  s e l e c t  the  p o l a r i t y  of t h e  Async t r i g g e r .  The WB3 

b i t ,  which i s  con t ro l l ed  by t h e  CPU, s e l e c t s  t he  t r i g g e r  edge by p lac ing  

a  h igh  o r  low l e v e l  on p in  13 of exclusive-OR g a t e  U6030. This  causes t he  

s igna l  t o  pass through inve r t ed ,  o r  n o t ,  depending on the  output  s t a t e  of 

U3020. The s i g n a l  i s  used t o  c lock  U3030B. 

TC Flag f l i p - f l o p  U3030A produces the  TC FLAG s i g n a l .  When t h e  MAC 

Terminal count occurs ,  U3030A, p in  7  moves high.  A t  t he  next  ST CLK 2  

s i g n a l ,  U3030A c locks  t h e  high t o  i t s  Q o u t p u t ,  and U6030A h o l d s  t h e  D 

input  h igh .  The TC FLAG s i g n a l ,  which i s  used by t h e  CPU t o  i n d i c a t e  t h a t  

t he  Acquis i t ion  RAM i s  f u l l ,  remains high u n t i l  t he  RESET s i g n a l  once again 

moves high and r e s e t s  U3030A. 

Sequencer and Reset C i r c u i t .  This  c i r c u i t  comprises the  upper t h i r d  

of t h e  Trigger  and Timebase Diagram, shee t  3B. The Reset C i r c u i t  c o n s i s t s  

of f l i p - f l o p  U4040A, p lus  U5040A, U5040D, U3040A, U5040F, and U3020. The 

RESET s i g n a l  i s  used t o  r e s e t  t h e  Sequencer f l i p - f l o p s ,  and th ree  more i n  

t h e  Tr igger  c i r c u i t s .  When RESET goes low, t h e  Acquis i t ion  cyc l e  begins .  

In  t h e  Async mode, t h e  TRIG MODE s i g n a l  i s  low, so t h e  /STORE COMMAND i s  

passed through U3040A and inver ted  by U5040F t o  s e t  U4040. This  causes  t he  

RESET s i g n a l  t o  move low. Af te r  t h e  completion of t h e  Acquis i t ion  c y c l e ,  

t h e  /DISPLAY COMMAND moves low, which r e s e t s  U4040 and causes the  RESET 

l i n e  t o  r e t u r n  high.  

I n  t h e  Sync Mode, t h e  TRIG MODE s i g n a l  i s  h igh ,  which i n h i b i t s  t he  

/STORE COMMAND path.  However, t h e  STORE s i g n a l  goes high on the  f i r s t  STATE 

CLK 2 s i g n a l  t h a t  follows t h e  r i s i n g  edge of /STORE COMMAND. THe h igh  s t a t e  

of t h e  STORE s igna l  p u l l s  t he  J input  t o  U4040 low. On the  fol lowing ST 

CLK 2  p u l s e ,  t h e  ES CLK s i g n a l  c locks U4040 back t o  t he  s e t  cond i t i on ,  

commencing the  Acquis i t ion  cyc le .  

The RESET s i g n a l  i s  a l s o  appl ied t o  U5030B, p i n  14, t o  c o n t r o l  t he  

TIMING TRACE STOP s i g n a l .  When RESET i s  h i g h ,  U5030 c u t s  o f f  46063, which 

c u t s  o f f  46064, and the  TIMING TRACE STOP s i g n a l  moves high.  

The Sequencer c o n s i s t s  of f l i p - f l o p s  U4030A and U4030B. Refer t o  Table 

2-3, which l i s t s  t he  input  condi t ions  f o r  t he  var ious  s t a t e s .  
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TABLE 2-3 
Sequencer S t a t e s  

The IDLY TC s i g n a l  i s  t h e  t e rmina l  count s i g n a l  from t h e  Delay Counter .  

This s i g n a l  and t h e  /TRIG s i g n a l  from t h e  Tr igger  C i r c u i t s  a r e  wired-OR 

connected wi th  s i g n a l s  from t h e  Sequencer t h a t  permit  t h e  TRIG s i g n a l  t o  

go low o n l y  d u r i n g  t h e  "wait f o r  t r i g g e r "  s t a t e ,  and t h e  IDLYTC s i g n a l  t o  

go low o n l y  d u r i n g  t h e  d e l a y i n g  s t a t e .  The Sequencer then w a i t s  u n t i l  t h e  

i n p u t s  (ITRIG and /DLYTC) a c t u a l l y  occur b e f o r e  it changes s t a t e .  The main 

feedback e lements  f o r  t h i s  o p e r a t i o n  a r e  U7020C, U7020D, and U5020D. Refer  

t o  F i g .  2-10. 

S t a t e  Name 

1. Reset  

2. Wait f o r  T r i g g e r  

3 .  Delaying; o r  

zero-delay s t o p  

4.  Regular s t o p  

When t h e  RESET s i g n a l  i s  low and b e f o r e  a  s t o p  s t a t e  o c c u r s ,  U5030 

permits  t h e  /MACEN and TIMING TRACE STOP s i g n a l s  go low. Note from t h e  MAC 

d e s c r i p t i o n  t h a t  t h e  /MAC EN s i g n a l  has  q u a l i f i e r  d a t a ,  b u t  t h e  TIMING 

TRACE STOP s i g n a l  does n o t .  Thus, two p a r a l l e l  paths  e x i s t  f o r  t h e  g e n e r a t i o n  

o f  t h e s e  s i g n a l s .  The WB4 l i n e ,  which i s  a p p l i e d  t o  U8030B, c o n t r o l s  t h e  

s e l e c t i o n  of t h e  " regu la r"  s t o p  v e r s u s  t h e  "zero-delay" s t o p .  Thus, i f  

U8030 p i n  12 i s  h i g h ,  U5030 i g n o r e s  t h e  s t a t e  of SEQ Q 1 ,  and causes  TIMING 

TRACE STOP AND /MACEN t o  go h igh  on t h e  n e x t  Timing Option CLOCK a f t e r  t h e  

t r i g g e r ,  and no d e l a y  o c c u r s .  

Note i n  F i g .  2-10 t h a t  SEQ Q 1  can move low o n l y  a f t e r  RESET h a s  gone 

low one c lock  p r e v i o u s l y .  The same r e l a t i o n s h i p  e x i s t s  between SEQ 42 and 

/TRIG. The p u l s e s  d e p i c t e d  i n  dashed l i n e s  i n d i c a t e  when t h e  QUALIFY s i g n a l  

i s  low, which f o r c e s  t h e  /MACEN s i g n a l  h i g h .  This i n h i b i t s  t h e  MAC from 

increment ing.  

SEQ Q 1  

low 

h igh  

h i g h  

low 

SEQ 42 

h i g h  

h i g h  

low 

low 

I n p u t  Condi t ions  Causing S t a t e  

RESET s i g n a l  h i g h .  

E n t e r s  on n e x t  Timing Opt ion 

c l o c k  fo l lowing  low RESET. 

E n t e r s  on nex t  Timing Opt ion 

c l o c k  a f t e r  /TRIG goes low. 

E n t e r s  on nex t  Timing Opt ion c l o c k  

fo l lowing  low /DLYTC. 
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RESET 
(U4040-3) 

DLY CT 
(U7070- 14) 

SEQ Q1 
(U4030-2) 1 

/MACEN DISQUALIFY 

(U5030-2) y r l  
1 

ITRIG 
(U3030- 14) 

SEQ Q2 
(U4030- 1 5) \ 
/DCE 
(U5020-9) I I 

Fig.  2-10. Sequencer and Reset Circuit Waveforms. 

Delay Counter. The Delay Counter,  dep ic ted  on Diagram 3B, c o n s i s t s  

of U1050, U2050, U2040, and U1030, a l l  of which a r e  four -b i t  coun te r s ;  

bu f f e r  U1040, t r a n s i s t o r  42035, and i n v e r t e r  U5040E; and U4050B, which i s  

configured as  a 3-input OR g a t e .  The c i r c u i t  i s  a 16-bit  b inary  counter  

t h a t  increments a t  t he  Timing Option CLOCK s i g n a l  r a t e .  The c i r c u i t  i s  

enabled t o  count by a low s t a t e  of t he  /DCE s i gna l  from U5020C, which i s  
d r iven  by t h e  Sequencer c i r c u i t .  This  s igna l  i s  wired-OR connected t o  

/MACEN, which conducts q u a l i f i e r  information t o  t h e  Delay Counter dur ing  

Sync Mode per iods .  Thus, when /MACEN i s  h i g h ,  t h e  Delay Counter does not  

increment .  

To conserve power, t h e  Delay Counter c o n s i s t s  of an ECL, one TTL, and 

two CMOS four -b i t  counters .  The 43 output  of ECL counter  U1030 i s  l eve l -  

s h i f t e d  by 42035 t o  TTL, and clocks the  TTL s t a g e ,  U2040. The QD output  

of U2040 clocks U1050 through an i n v e r t e r ,  and the  c a r r y  output  of U1050 
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c locks  U2050 d i r e c t 1  y. When U2040, U1050, and U2050 a l l  reach terminal  

count ,  t he  ou tput  of U4050 (which a c t s  l i k e  an OR moves low. Then, 

when U1030 a l s o  reaches terminal  count and the  /MACEN i s  low, t h e  /DLYTC 

can go low, s i g n a l l i n g  t he  Sequencer t o  go t o  t he  r egu la r  s t o p  s t a t e .  Note 

t h a t  t he  Delay Counter can count o r  end on ly  on q u a l i f i e d  c locks ,  s i n c e  

t h e  /MACEN s i g n a l  i s  wired-OR connected with both t he  /DCE and /DLYTC 

s i g n a l s .  

A l l  of t h e  Delay Counter s t ages  a r e  pa ra l l e l - l oad  u n i t s .  t h u s ,  t h e  

counter  i s  loaded by t h e  CPU through t h e  WB@ through WB7 l i n e s ,  wi th  t he  

load command appearing on the  /E9 and /El0  l i n e s .  Note t h a t  U1030 a l s o  

r equ i r e s  a c lock  pu l se ,  whereas the  o t h e r s  load asynchronously. Consequently, 

t h e  Timebase c i r c u i t  i s  s e t  t o  produce a 100-nS clock pulse  on t h e  Timing 

Option CLOCK l i n e  whenever U1030 i s  t o  be  loaded. 

CPU Address Decoder. This  c i r c u i t  c o n s i s t s  of s eve ra l  d i f f e r e n t  address  

b u f f e r s  and decoders.  The f i r s t ,  U1060, i s  t he  Write Bus Buffer .  It b u f f e r s  

t he  s i g n a l s  from the  Main Data Bus f o r  d i s t r i b u t i o n  through t h e  Timing 

Option c i r c u i t s .  It i s  gated by U4050, which i s  discussed nex t .  

The Address l i n e s  from the  CPU Address Bus a r e  appl ied t o  s eve ra l  

decoders;  t h e  A9 through A l l  l i n e s  go t o  U3040B and U4050A. This i s  a range 

decoder t h a t  produces a low l e v e l  t o  enable  U3060 and U1060 whenever t he  

following address  ranges appear: O:F8XX o r  O:F9XX. Note t h a t  t h e  /LATCHES 

SEL l i n e  from t h e  CPU must a l s o  be low t o  enable  U4050. 

A s  j u s t  mentioned, U4050 enables  t h e  pin 18 input  t o  U3060. The o the r  

enabl ing inpu t ,  pin 19, i s  enabled by t h e  /WR s i g n a l  from t h e  CPU when t h e  

Address and Data Bus l i n e s  a r e  s t a b l e .  The A5 through A8 address  l i n e s  a r e  

appl ied  t o  U3060, which decodes t he  address d a t a  i n t o  one of 11 enable  

l i n e s .  These d r i v e  t h e  c lock  inpu t s  of t h e  CMOS l a t c h e s  i n  t h e  Timing 

Option c i r c u i t s .  Note t h a t  t h i s  decoder and the  previous one a r e  both 

concerned with w r i t e  opera t ions  only.  

The Read Bus i s  con t ro l l ed  by decoder U3050. When the  CPU /RD l i n e  

and /SEL D l i n e  a r e  both low, t h e  /RBE s i g n a l  i s  low t o  enable  b u f f e r  U1020 

(depic ted  on diagram 2C; i t  passes  the CPU Data Bus c o n t e n t s ) .  A t  t h e  same 

time, the  f i r s t  two s i g n a l s  enable  U3050 t o  decode t h e  A9 through A l l  

address  d a t a .  This  decoder w i l l  produce one out of f i v e  ou tputs  low; t he se  

s i g n a l s  a r e  R 0  through R4. 
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FRONT-END BOARD CIRCUIT DESCRIPTION 

In t roduc t ion  

The c i r c u i t s  on t he  Front End Board provide t he  fol lowing:  

1. Pulse  shaping of t h e  non-symmetrical raw c lock  pulses  f o r  t h e  

low-power components used i n  o the r  a reas  of t h e  7D02. 

2. A pre l iminary  c lock  q u a l i f i c a t i o n  f o r  genera t ion  of a  s t a t e  c lock ,  

t hus  de f in ing  the  s t a t e  time of t h e  remainder of t h e  Acquis i t ion  Un i t .  

3 .  High-speed con t ro l  of t h e  s t a t e  c lock.  

4. Access t o  t h e  PROM i n  t h e  P e r s o n a l i t y  Module ( a l s o  c a l l e d  probe) .  

Block Diagram Descr ip t ion  

Refer t o  t h e  d e t a i l e d  block diagram of t h e  Front End c i r c u i t s  Fig.  

2 - l l A  f o r  670-5989-00 boards,  F ig .  2-llB f o r  670-5989-00 boards These 

c i r c u i t s  r e l a t e  t o  t h e  d i s p l a y  menu i n  t h e  following ways: 

1. I n  t h e  upper s e c t i o n  of t h e  s c r een .  t h e  SLOW CLOCK i n d i c a t o r  b l i n k s  

whenever t h e  master c lock  frequency i s  l e s s  than 500 Hz. 

2. Also i n  t h e  upper screen is  a  probe-specif ic  message. The PMlOl 

General Purpose Probe uses t h i s  por t ion  of t he  d i s p l a y  t o  r epo r t  t h e  s t a t u s  

of  t h e  C7 input  The P~102 /103  r e p o r t s  CPU HALTED ( i f  t h e  microprocessor 

under t e s t  i s  h a l t e d )  i n  t h i s  screen l o c a t i o n .  Other probes gene ra t e  

s p e c i f i c  messages of i n t e r e s t  f o r  processors  they t e s t .  

3.  The d i s p l a y  s e c t i o n  e n t i t l e d  TRIGGER M A I N ,  STANDARD CLOCK QUAL, 

a p p l i e s  t o  t he se  c i r c u i t s .  This menu segment expands t o  inc lude  user  c lock 

q u a l i f i c a t i o n  d e f i n i t i o n s ,  p o s i t i v e  o r  negative-edge c lock  s e l e c t i o n ,  and 

use r  c lock  syntheses  d e f i n i t i o n s .  
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2919-14 

Fig .  2-llA. Block Diagram o f  Front End Circuits  

(670-5989-00 Boards Only) 
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Fig. 2 - l lB .  B lock  Diagram o f  Front End C i r c u i t s  

(670-5989-01 Boards Only) 
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Clock Condit ioner  C i r c u i t s  (670-5989-00 boards on ly)  

Beginning a t  t he  t op  of Fig.  2-llA, t h e  ECL c lock  s i g n a l  from t h e  

probe i s  t r a n s l a t e d  i n t o  TTL l e v e l s  i n  t h e  ECL Receiver-Translator ,  where 

c lock  p o l a r i t y  s e l e c t i o n  a l s o  occurs .  The RAW CLOCK s i g n a l  i s  then fed 

i n t o  t he  two Pulse  Shaper c i r c u i t s  and the  ST CLK 0 Buffer ,  each of which 

produces a  d i f f e r e n t  ve r s ion  of t he  R A W  CLOCK s i g n a l :  ST CLK 0 i s  simply 

a  buf fe red  ve r s ion  of t h e  R A W  CLOCK s i g n a l .  The Pulse  Shapers produce a  

40-nS c lock  pu l se ,  r e g a r d l e s s  of t he  pu lse  width of t h e  input  s i g n a l .  The 

CI0-C19 l i n e s  from the  probe a r e  fed t o  t he  10-Bit Buffer f o r  f u r t h e r  

t ransmission t o  t he  Clock Qualifying c i r c u i t s ,  which c o n s i s t  of t h e  two-bit 

Esync and Wait Comparators, t h e  Clock Delay-Divider, and the  Six-bi t  

Comparator. 

The Clock Qua1 Comparator i s  b a s i c a l l y  a  s ix -b i t  word recognizer .  It 

i s  programmed t o  s e l e c t  t he  appropr ia te  clock pulses  from t h e  /RAW CLK 

s i g n a l ,  t o  form t h e  s t a t e  c lock s i g n a l s .  The output  of t h e  S ix-b i t  Comparator 

jo ins  with t he  output  of t h e  Programmable Delay-divide c i r c u i t  i n  c o n t r o l l i n g  

t h e  opera t ion  of t h e  two Pulse  Shaper c i r c u i t s .  

The Clock Delay-Divide c i r c u i t  r ece ives  t h e  /RAW CLK, WAIT, and ESYNC 

s i g n a l s ,  plus  the  programing  b i t s  from t h e  14-bit  Latch. The c i r c u i t  

s h i f t s  a  continuous ESYNC pulse  a s  much a s  four raw c lock  pulses  t o  produce 

a  s t a t e  clock s igna l  t h a t  i s  delayed a s  much a s  four clock pulses  from 

/ESYNC. The c i r c u i t  can a l s o  d i v i d e  t he  raw c lock  by 2, 3 ,  o r  4  t o  produce 

the  s t a t e  c lock s i g n a l .  It can use t h e  /WAIT s i g n a l  t o  add e x t r a  raw clock 

pulses  i n  e i t h e r  of t h e  previous two ope ra t i ons .  

Clock Condit ioner  C i r c u i t s  (670-5989-01 boards only)  

Beginning a t  t h e  t op  of Fig.  2-llB, t h e  ECL c lock  s i g n a l  from t h e  

probe i s  t r a n s l a t e d  i n t o  TTL l e v e l s  i n  t h e  ECL Receiver-Translator ,  where 

c lock  p o l a r i t y  s e l e c t i o n  a l s o  occurs .  The RAW CLOCK s i g n a l  i s  then fed 

i n t o  t he  two Pulse  Shaper c i r c u i t s  and the  ST CLK 0 C i r c u i t ,  each of which 

produces a  d i f f e r e n t  ve r s ion  of t h e  RAW CLOCK s i g n a l :  ST CLK @ i s  e i t h e r  

ST CLK 2  o r  an inver ted  form of RAW CLK, depending on the  s t a t u s  of STORE. 

With STORE h igh ,  ST CLK @ i s  ST CLK 2; wi th  STORE low, ST CLK 0 i s  RAW CLK 

inve r t ed .  This allows t h e  STORE/DISPLAY master  f l i p - f l o p  t o  be clocked the  

f i r s t  time by ST CLK 0 even when ST CLK 2  i s  ve ry  h e a v i l y  q u a l i f i e d .  The 

Pulse  Shapers produce a  40-nS clock pu l se ,  r ega rd l e s s  of t he  pu lse  width 

of t h e  input  s i g n a l .  The CI0-C19 l i n e s  from the  probe a r e  fed t o  t h e  10-Bit 
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Buffer  f o r  f u r t h e r  t ransmiss ion  t o  t he  Clock Qual i fying c i r c u i t s ,  which 

c o n s i s t  of t he  two-bit Esync and Wait Comparators, t h e  Clock Delay-Divider, 

and t h e  S ix-b i t  Comparator. 

The Six-Bit Comparator performs c lock  q u a l i f i c a t i o n  by a c t i n g  a s  a  

word recognizer .  It i s  programed t o  s e l e c t  the  app rop r i a t e  c lock pu l se s  

from t h e  /RAW CLK s i g n a l ,  t o  form the  s t a t e  c lock  s i g n a l s .  The output  of 

t h e  Six-bi t  Comparator jo ins  with t he  output  of t h e  Progrannnable Delay- 

d i v i d e  c i r c u i t  i n  c o n t r o l l i n g  t he  opera t ion  of t h e  two Pulse  Shaper c i r c u i t s .  

The Clock Delay-Divide c i r c u i t  r ece ives  t he  /RAW CLK, WAIT, and ESYNC 

s i g n a l s ,  plus the  programming b i t s  from the  14-bit  Latch. The c i r c u i t  

s h i f t s  a  continuous ESYNC pu l se  a s  much a s  four raw c lock  pulses  t o  produce 

a  s t a t e  c lock s igna l  t h a t  i s  delayed a s  much a s  four c lock pulses  from 

IESYNC. The c i r c u i t  can a l s o  d i v i d e  t h e  raw c lock  by 2, 3 ,  o r  4 t o  produce 

the  s t a t e  c lock s i g n a l .  It can use t h e  /WAIT s i g n a l  t o  add e x t r a  raw clock 

pulses  i n  e i t h e r  of t he  previous two ope ra t i ons .  

Buffer  C i r c u i t s  (670-5989-00 boards on ly)  

The Buffer c i r c u i t s  c o n s i s t  of a  13-bit  Buffer-dr iver ,  which provides 

bu f f e r ing  f o r  t he  A$-A11 b i t s  from the  CPU and f o r  t h e  /PROBE $ s i g n a l  

from t h e  CPU. The Buffer-driver passes address s i g n a l s  from t h e  CPU t o  t h e  

p e r s o n a l i t y  module (probe) t o  con t ro l  t he  PROM i n  t h e  module. 

The o the r  c i r c u i t  i n  t h i s  group i s  the  8 -b i t  Buffer ,  which passes t h e  

d a t a  from the  pe r sona l i t y  module t o  t h e  CPU. Control l i n e s  from t h e  CPU 

Control c i r c u i t s ,  d i scussed  nex t ,  enable  o r  d i s a b l e  both of t h e  Buffers  

a s  requi red  by t h e  CPU. 

Latch and Buffer  C i r c u i t s  (670-5989-01 boards on ly)  

The Latch c i r c u i t s  cons i s t  of a  13-bit  Latch (U1010 & U2010), which 

provides  l a t ch ing  f o r  the  A$-A11 b i t s  and /PROBE from t h e  CPU. The l a t c h e s  

pass address s i g n a l s  from the  CPU t o  t he  p e r s o n a l i t y  module (probe) t o  

c o n t r o l  t h e  PROM i n  t h e  module. 

The o the r  c i r c u i t  i n  t h i s  group i s  t h e  8-b i t  Buffer ,  which passes t he  

d a t a  from the  pe r sona l i t y  module t o  t h e  CPU. Control l i n e s  from t h e  CPU 

Control c i r c u i t s ,  d iscussed n e x t ,  enable  o r  d i s a b l e  both of t h e  Buffers  

a s  requi red  by t h e  CPU. 
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CPU C i r c u i t s  (670-5989-00 boards only)  

CPU Monitor. The CPU Monitor keeps t r a c k  of  s eve ra l  func t ions  on the  

board and n o t i f i e s  the  d i s p l a y ,  CPU, or  o ther  c i r c u i t s  of the  s t a t e  of 

those func t ions .  The func t ions  monitored a r e :  

1. I f  t h e  D@ l i n e  i s  low, a  slow c lock  i n d i c a t i o n  appears on t h e  

s c r een .  

2.  I f  t h e  D l  l i n e  i s  low, t h e  Expansion Option i s  i n s t a l l e d  i n  t h e  

7D02. 

3. I f  t h e  D2 l i n e  i s  low, t h e  ~ i m i n g  Option i s  i n s t a l l e d  i n  t h e  7D02. 

4 .  I f  t h e  D3 l i n e  i s  low, t h e  CPU i s  asynchronously checking the  C7 

l i n e  a t  t h e  probe t i p  l i k e  a  l o g i c  probe. 

The CPU Control C i r c u i t s ,  us ing the  /RD, /WRY and /LATCHES SEL s i g n a l s  

( p l u s  t he  A4-A6 and A9-All b i t s  from t h e  CPU) con t ro l  t he  s e l e c t i o n  of t h e  

s t a t e  c lock  d i v i s i o n  and de lay  func t ions ,  p lus  t h e  s e l e c t i o n  of b i t  C4 

through C9 as  c lock qua l i fy ing  s i g n a l s .  The /wR SEL s igna l  causes t h e  

genera t ion  of s t a t e  c locks during d i agnos t i c s .  The PROBE, ALE, and /RD 

s i g n a l s  produce t h e  LOOK and /SEL P  s i g n a l s  t h a t  a r e  appl ied t o  the  probe 

c i r c u i t s .  

CPU C i r c u i t s  (670-5989-01 boards only)  

CPU Monitor. The CPU Monitor keeps t r a c k  of  s eve ra l  func t ions  on t h e  

board and n o t i f i e s  t he  d i s p l a y ,  CPU, o r  o ther  c i r c u i t s  of the  s t a t e  of 

those func t ions .  The func t ions  monitored a r e :  

1. I f  t h e  D@ l i n e  i s  low, a  slow c lock  i n d i c a t i o n  appears on the  

s c r een .  

2. If t h e  D l  l i n e  i s  low, t he  Expansion Option i s  i n s t a l l e d  i n  t he  

7D02. 

3. I f  t h e  D2 l i n e  i s  low, t h e  Timing Option i s  i n s t a l l e d  i n  t he  7D02. 



THEORY OF OPERATION - 7D02 LOGIC ANALYZER 

4 .  I f  t h e  D3 l i n e  i s  low, t h e  CPU i s  asynchronously checking the  C7 

l i n e  a t  t he  probe t i p  l i k e  a  l o g i c  probe. 

The CPU Control  C i r c u i t s ,  us ing the  /RD, /WRY and /LATCHES SEL s i g n a l s  

(p lu s  t h e  A4-A6 and A9-All b i t s  from t h e  CPU) con t ro l  the  s e l e c t i o n  of t h e  

s t a t e  c lock  d i v i s i o n  and de lay  func t ions ,  p lus  t he  s e l e c t i o n  of b i t  C4 

through C9 a s  c lock qua l i fy ing  s i g n a l s .  The /WR SEL s i g n a l  causes t h e  

genera t ion  of s t a t e  c locks during d i a g n o s t i c s .  The PROBE, ALE, and /RD 

s i g n a l s  produce t h e  LOOK and /SEL P  s i g n a l s  t h a t  a r e  appl ied t o  the  probe 

c i r c u i t s .  

S t a t e  Clock Generat ion (670-5989-00 boards on ly)  

The Front End Board develops t h r ee  s t a t e  c lock  s i g n a l s :  The f i r s t ,  

ST CLK @ ,  i s  simp1 y  t h e  inver ted  from of t h e  /RAW CLK s i g n a l .  The ST CLK 

1 s i g n a l  i s  a  con t ro l l ed  pulse-width, q u a l i f i e d  clock t h a t  i s  turned o f f  

during d i s p l a y  and turned on during s to rage .  The ST CLK 2 s i g n a l  i s  i d e n t i c a l  

t o  ST CLK 1 ,  except t h a t  i t  runs cont inuously.  For purposes of d i s c u s s i o n ,  

assume t h a t  no c lock  q u a l i f i c a t i o n  and no c lock  syn thes i s  i s  s e l e c t e d ,  and 

t h a t  t he  menu s e l e c t i o n  i s  fo r  a  p o s i t i v e  edge. Refer t o  Diagram 4A, which 

d e p i c t s  t he  c i r c u i t s  t h a t  perform the  c lock  condi t ion ing  func t ion .  

Raw Clock Generation. The ECL d i f f e r e n t i a l  CLK and /CLK s i g n a l s  from 

t h e  Probe en t e r  t he  board v i a  p ins  26D and 26C, r e s p e c t i v e l y ,  of P104. The 

two s i g n a l s  a r e  terminated and s h i f t e d  i n  l e v e l  by R6040, R6041, R6033, 

R6045, R6032, and two 6.2-volt Zener d iodes ,  VR6040 and VR6041. This network 

changes t he  ECL s i g n a l s  a t  t he  input t o  l e v e l s  s u i t a b l e  f o r  t he  inputs  of 

U6040 (-7 v o l t s  on U6040, p in  2,  and -7.8 v o l t s  on U6040, p in  10 ) .  

I n  order  t o  s e l e c t  a  pos t i ve  edge of t h e  c lock ,  i t  i s  necessary  t o  

s e t  pin 12 of l a t c h  U1020 low. This low i s  appl ied t o  U6020A and U5010, 

p ; i n  8 .  This i n  t u rn  places  a  nega t ive  vo l t age  a t  pin 1  and 11 of U6040 

(about - 3 . 2  v o l t s )  and a  l e s s  nega t ive  vo l t age  a t  p ins  4  and 8 (about -2 

v o l t s ) .  The two cen te r  t r a n s i s t o r s  a r e  on,  and the  two ou te r  t r a n s i s t o r s  

a r e  o f f ,  making the  conduction path t o  p in  6  of U6040, which passes t h e  

CLK s i g n a l  t o  t h e  base of 46041. 

I f  a  nega t ive  edge i s  required f o r  a  c lock ,  t h e  CPU loads  a  h igh  a t  

output  pin 12 of U1020. This ,  by way of U5010 and U6020, r eve r se s  t h e  

condi t ion  of t h e  switching t r a n s i s t o r s .  The p o t e n t i a l s  appl ied  t o  t h e  bases  

of t he  switching t r a n s i s t o r s  i n  U6040 cause t he  ou t e r  p a i r  t o  conduct and 
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t h e  inner  p a i r  t o  c u t  o f f .  Thus, t h e  /CLK s i g n a l  i s  passed t o  t he  next 

s t a g e .  

Q6041, VR6049, and r e l a t e d  components form the  Raw Clock Buffer .  The 

clock s i g n a l  from U6040 i s  clamped by CR6045, then appl ied  t o  t he  base of  

46041, an e m i t t e r  fol lower.  The c i r c u i t  i s  designed t o  produce a  v e r y  f a s t  

s i g n a l  t h a t  swings from about 2.5 v o l t s  t o  0 .3  v o l t s .  The s i g n a l  from t h e  

e m i t t e r  i s  c a l l e d  /RAW CLK, and i s  appl ied t o  the  input of  U6020F, t h e  ST 
CLK fl Buffer ;  t o  t h e  c lock  input  of U5030, t he  Programmable Delay-divide 

c i r c u i t ;  and t o  U5050A and U5050B, t he  two s t a t e  c lock Pulse  Shaper s t a g e s .  

T r a n s i s t o r  46043 i s  used t o  shut o f f  the  s t a t e  c lock  s i g n a l s  when 

d i agnos t i c  rou t ines  r e q u i r e  a  qu i e t  c lock l i n e .  This i s  done by s e t t i n g  

t h e  D7 b i t  h igh ,  which t u r n s  on 46043 and locks t he  /RAW CLOCK l i n e  a t  

near  ground p o t e n t i a l .  

Pulse Shaper Circuits. The QUAL 1 s i g n a l  from the  S ix-b i t  Comparator 

on Diagram 4B i s  appl ied t o  t h e  J inpu t ,  p in  11, of U5050B. It is assumed 
t h a t  no c lock  q u a l i f i c a t i o n  has been se l ec t ed  by t h e  o p e r a t o r ,  s o  p in  11 

of U5050B i s  h igh .  (Note t h a t  s eve ra l  sources  con t ro l  p in  1.1 of U5050B, 

so a l l  must permit t h e  l i n e  t o  go h igh . )  A t  t h e  nega t ive  edge of t h e  raw 

clock appl ied  a t  pin 13, U5050B p i n  9 goes high and p in  7  goes low. The 

nega t ive  t r a n s i t i o n  from p in  7 i s  appl ied through d e l a y  l i n e  U6050B t o  t h e  

c l e a r  input  of U5050B, pin 14. About 40 nS a f t e r  t he  clock,  U5050B c l e a r s  

i t s e l f .  (30 nS i s  from the  de lay  l i n e ;  t h e  o the r  10 nS i s  from the  pu lse  

r i s e  time and t h e  delay. through the  f l i p - f l o p . )  The output  from U5050B i s  
a  p o s i t i v e  pu lse  of  approximately 40 nS d u r a t i o n  t h a t  occurs  with each 
nega t ive  edge appl ied .  

The o the r  Pulse  shaper c o n s i s t s  of U5050A and r e l a t e d  components. 

Like the  prev ious ly  descr ibed c i r c u i t s ,  no clock q u a l i f i e r  has been chosen, 

so t h e  wire-anded S ix-b i t  Qua1 Comparator i s  not  pu l l i ng  low on t h e  J inpu t  

of U5050A. Unlike the  f i r s t  Pulse  Shaper, however, t h i s  J input  ( p i n  3 )  
i s  a l s o  con t ro l l ed  by t h e  Master S top  Gate ,  which c o n s i s t s  of U4030B and 

U6020C. The output  of U4030B i s  c a l l e d  MASTER STOP, which, i f  h igh ,  s i g n i f i e s  

t h a t  t h e  t iming opt ion  and the  main a c q u i s i t i o n  memory have completed d a t a  

s to rage .  The s i g n a l s  a t  the  i npu t s  of U4030B a r e  t h e  TIMING TRACE STOP and 

DISPLAY s i g n a l s ,  bo th  of which a r e  p re sen t ly  h igh .  Thus, t h e  J input  t o  

U5050A i s  held low, s o  t he  f l i p - f l o p  does not  produce any c lock  pu l se s .  

Now assume t h a t  the  7D02 switches i n t o  t he  s t o r e  mode. F i r s t ,  t h e  ST 

CLK # s igna l  from bu f f e r  U6020 i s  sen t  out t o  t h e  Acquis i t ion  Memory 
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c i r c u i t s  v i a  P204, p in  21A. This 'signal c locks t he  S tore-d isp lay  f l i p - f l o p ,  

so t h e  DISPLAY s i g n a l  a t  pin 20A of P204 moves low. This causes t h e  MASTER 

STOP s i g n a l  t o  move low, and U6020C permits  t h e  o the r  c i r c u i t s  t o  hve 

con t ro l  of t h e  J input  of U5050A. A t  t he  next c lock pu l se ,  ST CLK 1 begins .  

This  s i g n a l  i s  appl ied t o  the  Word Recognizer,  Expansion Option,  Acquis i t ion  

Memory, and S t a t e  Machine boards;  t h e  ST CLK 2  s i g n a l  i s  appl ied t o  t h e  

T r igge r ,  I C  ACQ Mem, and Front  Panel Boards. 

Slow-clock Detector .  The ST CLK 1 and ST CLK 2  s i g n a l s  a r e  a l s o  appl ied 

t o  t he  clock inpu t s  of U5040A and U5040B. These a r e  one-shots t h a t  d e t e c t  

i f  a  slow c lock  i s  occurr ing.  When the  7D02 i s  opera t ing  i n  t he  s t o r e  mode, 
both t h e  ST CLK 1 and ST CLK 2  s i g n a l s  a r e  running, and both one-shots a r e  

t r i gge red .  The RC combination of each of t h e  one-shots s e t s  t he  opera t ing  
period a t  approximately 1 mS. Thus, for  each clock appl ied  t o  t he  one- 

s h o t s ,  a  1 mS pu l se  i s  appl ied  t o  U5020, which combines t h e  ou tputs  of t h e  

one-shots.  (1n e a r l i e r  models of t h e  7D02, on ly  U5040A i s  connected t o  

U5020B, and U5020B p in  5  i s  grounded. Thus, o n l y  s t a t e  c lock  2  i s  monitored.) 

Since both one-shots a r e  r e - t r i gge rab l e ,  so long as  n e i t h e r  of t he  s t a t e  

c locks  slow t o  more than a  1 mS per iod ,  t h e  output  of U5020B w i l l  remain 

low and t h e  D 0  l i n e  from U2010 w i l l  a l s o  remain low. 

CPU Monitor. P e r i o d i c a l l y ,  t h e  CPU i n t e r r o g a t e s  U2010 by reading a t  

l o c a t i o n  page $ a t  FF60. When t h i s  occurs ,  p i n  19 of U2010 moves low, which 

enables  t h e  CPU t o  read the  ou tpu t s  of U2010. The low a t  pin 19 of U2010 

comes from U4050. 

CW Control  C i r c u i t s .  Refer t o  Diagram 4B. One of t h e  CPU Control  

C i r c u i t s  c o n s i s t s  of U4030A, U4050, and U4040D. The /WR and /RD s i g n a l s  

connect t o  t h e  inputs  of U4040D; i f  e i t h e r  of t he se  s i g n a l s  a r e  low, 

i n d i c a t i n g  t h a t  a  read o r  w r i t e  opera t ion  i s  i n  process ,  p in  5  of U4050 

i s  a l s o  low. (Reca l l  t h a t  the  address  s e t  f o r  t h i s  ope ra t i on  i s  O:FF~X.)  

The /LATCH SEL s igna l  from P204 p in  4A is the  f i r s t  two d i g i t s  of t h e  

address  page 0  and F, so  pin 4  of U4050 is a l s o  enabled. The t h i r d  d i g i t  

of t he  address ,  an "F", i s  appl ied t o  U4030A, so t he  p i n  6  input  of t h e  

decoder i s  enabled.  The 6  of t h e  address is  appl ied t o  pins  1, 2, and 3  

of U4050, which a r e  t he  A4, A5, and A6 l i n e s ,  r e spec t ive ly .  Under t h e  

condi t ions  j u s t  s e t ,  p in  9 of U4050 goes low, which i n d i c a t e s  t h a t  t he  CPU 

i s  reading b u f f e r  U2010B (enabled a t  p in  19 by the  low from U4050). This 

b u f f e r  has  t h r ee  inputs  o ther  than the  slow-clock i n d i c a t i o n  input  a t  pin 

11. These include the  p in  13  input from P204, pin 17B, i nd i ca t i ng  i f  t h e  

Expansion Option i s  i n s t a l l e d ;  t h e  pin 15 input  from P204, p in  17A, 

i n d i c a t i n g  i f  t h e  Timing Option i s  i n s t a l l e d ;  and p in  17, which i s  con t ro l l ed  
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by  U5010, p in  7. This  l i n e ,  l a b e l l e d  / ~ 7 :  i s  a  s i g n a l  d i r e c t  from the  

probe. It i s  an asynchronous sampling of C7 by t h e  CPU, t he  r e s u l t  of which 

i s  d isp layed  i n  t he  upper s ec t i on  of t h e  7D02 sc reen .  Anytime t h e  C7 s i g n a l  

i s  a  high a t  the probe t i p ,  a  message i s  posted on t h e  7D02 d i s p l a y ;  i f  

t h e  s igna l  i s  low, t h e  opposi te  message i s  posted.  This  message i s  contained 

i n  the  i nd iv idua l  ROMs i n  t he  Pe r sona l i t y  Module. The messages a r e  s p e c i f i c  

t o  t he  p a r t i c u l a r  pe r sona l i t y  module connected. 

ROM Read Control .  The CPU reads  t h e  Probe ROM o n l y  when the  system 

i s  i n  t he  Display mode. It does so by s e l e c t i n g  Page 3  a t  address  EOOO t o  

FFFF. This permits  the  CPU t o  address  a s  much a s  8K of ROM i n  any probe 

t h a t  i s  connected t o  t h e  7D02. For example, consider  using t h e  lower 4K: 

c a l l i n g  Page 3 with  address  EXXX s t i m u l a t e s  t he  CPU t o  p u l l  t he  PROBE 

s i g n a l  h igh .  It moves high wel l  before  t h e  ALE s i g n a l  goes low a t  t he  input  

of b u f f e r  U6010F, which removes spurious no i se  from the  ALE s i g n a l  before  

applying i t  t o  U6030B. When t h e  ALE s i g n a l  c locks  U6030B, pin 11 ( t h e  Q 

ou tput )  of t h e  f l i p - f l o p  goes h igh ,  which i s  passed through b u f f e r  U6010G 

t o  5104, pin 27D, t h e  LOOK s i g n a l .  When h igh ,  t h i s  s i g n a l  shu ts  o f f  t h e  

high-speed b u f f e r s  i n  the  probe c i r c u i t s .  

L a t e r ,  t h e  /RD s i g n a l  from the  CPU, v i a  P204, p in  14B, moves low; 

s ince  the  p in  1 input  of U5020A i s  a l ready  low, t h e  output  moves low. This 

i s  t h e  /SEL P  l i n e ,  which enables  b u f f e r s  U6010A, U2010A, U1010, and U3010, 

t h e  b u f f e r s  t h a t  t r a n s f e r  da t a  t o  and from the  probe. U3010, a  t r i - s t a t e  

b u f f e r ,  d r i v e s  t he  d a t a  bus t o  t he  CPU d i r e c t l y .  U1010, U2010B, and U6010 

address t he  probe c i r c u i t .  The /SEL P  s igna l  from U5020 i s  a l s o  s en t  ou t  

5104, p in  25C, t o  access  t he  P-ROM i n  t he  p e r s o n a l i t y  module. 

S t a t e  Clock Generation (670-5989-01 boards only)  

The Front End Board develops t h r ee  s t a t e  c lock  s i g n a l s :  ST CLK fl i s  

e i t h e r  ST CLK 2  o r  an inver ted  form of RAW CLK, depending on the  s t a t u s  

of STORE. With STORE h igh ,  ST CLK fl i s  ST CLK 2 ;  wi th  STORE low, ST CLK 

@ i s  RAW CLK inve r t ed .  The ST CLK 1 s i g n a l  i s  a  con t ro l l ed  pulse-width, 

q u a l i f i e d  clock t h a t  i s  turned o f f  dur ing  d i s p l a y  and turned on dur ing  

s to rage .  The ST CLK 2  s i g n a l  i s  i d e n t i c a l  t o  ST CLK 1 ,  except t h a t  i t  runs  

cont inuously.  For purposes of d i s cus s ion ,  assume t h a t  no clock q u a l i f i c a t i o n  

and no c lock  syn thes i s  i s  s e l e c t e d ,  and t h a t  t he  menu s e l e c t i o n  i s  f o r  a  

p o s i t i v e  edge. Refer t o  Diagram 4A, which d e p i c t s  t h e  c i r c u i t s  t h a t  perform 

t h e  c lock  condi t ion ing  func t ion .  
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Raw Clock Generation. The ECL d i f f e r e n t i a l  CLK and /CLK s i g n a l s  from 

t h e  Probe en t e r  the  board v i a  p ins  26D and 26C, r e s p e c t i v e l y ,  of  P104. The 

two s i g n a l s  a r e  terminated and s h i f t e d  i n  l e v e l  by R6040, R6041, R6033, 

R6045, R6032, and two 6.2-volt Zener d iodes ,  VR6040 and VR6041. This network 

changes t he  ECL s i g n a l s  a t  t h e  input t o  l e v e l s  s u i t a b l e  fo r  t he  inputs  of 

U6040 (-7 v o l t s  on U6040, p in  2,  and -7.8 v o l t s  on U6040, p in  10 ) .  

I n  order  t o  s e l e c t  a  pos t i ve  edge of t h e  clock,  i t  i s  necessary  t o  

s e t  p in  12 of l a t c h  U1020 low. This low i s  appl ied t o  U4040 and U6020A, 

p in  8 .  This i n  t u rn  places  a  nega t ive  vo l t age  on p ins  1 and 11 of U6040 

(about  -3.2 v o l t s )  and a  l e s s  nega t ive  vo l t age  a t  p ins  4  and 8 (about  -2 

v o l t s ) .  The two c e n t e r  t r a n s i s t o r s  a r e  on, and the  two o u t e r  t r a n s i s t o r s  

a r e  o f f ,  making the  conduction path t o  p i n  6  of U6040, which passes t h e  

CLK s i g n a l  t o  t he  base of 46041. 

I f  a  nega t ive  edge i s  required f o r  a  c lock ,  t h e  CPU loads  a  h igh  a t  

output  p in  12 of U1020. This ,  by way of U4040 and U6020, r eve r se s  t h e  

cond i t i on  of t h e  switching t r a n s i s t o r s .  The p o t e n t i a l s  appl ied  t o  t he  bases  

of t he  switching t r a n s i s t o r s  i n  U6040 cause t h e  ou t e r  pa i r  t o  conduct and 

t h e  inner  p a i r  t o  cu t  o f f .  Thus, t h e  /CLK s i g n a l  i s  passed t o  t he  next  

s t a g e .  

46041, VR6049, and r e l a t e d  components form the  Raw Clock Buffer .  The 

clock s i g n a l  from U6040 i s  clamped by CR6045, then appl ied t o  t he  base of  

46041, an e m i t t e r  fol lower.  The c i r c u i t  i s  designed t o  produce a  v e r y  f a s t  

s i gna l  t h a t  swings from about 2 .5  v o l t s  t o  0 .3  v o l t s .  The s i g n a l  from t h e  

e m i t t e r  i s  c a l l e d  /RAW CLK, and i s  appl ied t o  t he  input  of U4050B, t h e  

f i r s t  g a t e  of t h e  ST CLK C i r c u i t ;  t o  t he  c lock  input  of U5030, t h e  

Programmable Delay-divide c i r c u i t ;  and t o  U5050A and U5050B, t h e  two s t a t e  

c lock  Pulse  Shaper s t a g e s .  

T r a n s i s t o r  46043 i s  used t o  shut o f f  t h e  s t a t e  c lock  s i g n a l s  when 

d i agnos t i c  rou t ines  r e q u i r e  a  qu i e t  clock l i n e .  This i s  done by s e t t i n g  

t h e  D7 b i t  h igh ,  which tu rns  on 46043 and locks t he  /RAW CLOCK l i n e  a t  

near  ground p o t e n t i a l .  

Pu lse  Shaper C i r c u i t s .  The QUAL 1 s i g n a l  from the  S ix-b i t  Comparator 

on Diagram 4B i s  appl ied t o  t he  J inpu t ,  pin 11,  of U5050B. It i s  assumed 

t h a t  no c lock  q u a l i f i c a t i o n  has been se l ec t ed  by t h e  o p e r a t o r ,  so  p in  11 
of U5050B i s  h igh .  (Note t h a t  s eve ra l  sources con t ro l  p in  11 of U5050B, 

so a l l  must permit t he  l i n e  t o  go h igh . )  A t  t h e  nega t ive  edge of  t he  raw 

clock appl ied a t    in 13, U5050B p in  9 goes high and p in  7 goes low. The 

nega t ive  t r a n s i t i o n  from pin 7 i s  appl ied through de l ay  l i n e  U6050B t o  the 

clear inpu t  of U5050B, p in  14. About 40 nS a f t e r  t he  c lock ,  U5050B clears 
i t s e l f .  (30 nS i s  from the  de l ay  l i n e ;  t h e  o ther  10 nS i s  from the  pulse  

r i s e  time and the  de lay  through the  f l i p - f l o p . )  The output  from U5050B i s  

@ 2-61 
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a  p o s i t i v e  pu lse  of  approximately 40 nS d u r a t i o n  t h a t  occurs  with each 

nega t ive  edge appl ied .  

The o the r  Pulse  shaper c o n s i s t s  of U5050A and r e l a t e d  components. 

Like the  previously descr ibed c i r c u i t s ,  no clock q u a l i f i e r  has  been chosen, 

s o  t h e  wire-anded S ix-b i t  Qua1 Comparator i s  no t  pu l l i ng  low on t h e  J input  

of U5050A. Unlike the  f i r s t  Pulse Shaper, however, t h i s  J input  ( p i n  3) 

i s  a l s o  con t ro l l ed  by t h e  Master Stop Gate ,  which c o n s i s t s  of U4030C and 

U6020C. The output  of U4030C i s  c a l l e d  MASTER STOP, which, i f  h igh ,  s i g n i f i e s  

t h a t  t he  t iming opt ion  and the main a c q u i s i t i o n  memory have completed d a t a  

s to rage .  The s i g n a l s  a t  the  inputs  of U4030C a r e  t h e  TIMING TRACE STOP and 

DISPLAY s i g n a l s ,  both of which a r e  p r e s e n t l y  high.  Thus, t h e  J input  t o  

U5050A i s  he ld  low, s o  t h e  f l i p - f l o p  does not  produce any c lock  pu l se s .  

Now assume t h a t  t he  7D02 switches i n t o  the  s t o r e  mode. F i r s t ,  t h e  ST 

CLK fl s i g n a l  from U5020C i s  sen t  out  t o  t h e  Acquis i t ion  Memory c i r c u i t s  

v i a  P204, pin 21A. This s igna l  c locks t h e  Store-display f l i p - f l o p ,  so t h e  

DISPLAY s i g n a l  a t  p in  20A of P204 moves low. This  causes  t he  MASTER STOP 

s i g n a l  t o  move low, and U6020C permits t h e  o the r  c i r c u i t s  t o  have c o n t r o l  

of t h e  J input  of U5050A. A t  t h e  next  c lock  pu l se ,  ST CLK 1  begins .  This  

s igna l  i s  appl ied  t o  t h e  Word Recognizer, Expansion Option, Acquis i t ion  

Memory, and S t a t e  Machine boards; t h e  ST CLK 2  s i g n a l  i s  appl ied t o  t he  

T r igge r ,  I C  ACQ Mem, and Front Panel Boards. 

Slow-clock Detec tor .  The ST CLK 1 and ST CLK 2  s i g n a l s  a r e  a l s o  appl ied 

t o  the  clock inputs  of U5040A and U5040B. These a r e  one-shots t h a t  d e t e c t  

i f  a  slow c lock  i s  occurr ing.  When the  7D02 i s  opera t ing  i n  t he  s t o r e  mode, 

both t h e  ST CLK 1 and ST CLK 2  s i g n a l s  a r e  running,  and both one-shots a r e  

t r i g g e r e d .  The RC combination of each of t h e  one-shots s e t s  t he  opera t ing  

period a t  approximately 1 mS. Thus, for  each clock appl ied t o  t h e  one- 

s h o t s ,  a  1 mS pu l se  i s  appl ied t o  U5020, which combines t he  ou tputs  of t h e  

one-shots. ( I n  e a r l i e r  models of t h e  7D02, only U5040A i s  connected t o  

U5020B, and U5020B p in  5  i s  grounded. Thus, on ly  s t a t e  c lock  2  i s  monitored.) 

Since both one-shots a r e  r e - t r i gge rab l e ,  so long a s  n e i t h e r  of t he  s t a t e  

c locks  slow t o  more than a  1  mS per iod ,  t h e  output  of U5020B w i l l  remain 

low and t h e  ~ f l  l i n e  from U2010 w i l l  a l s o  remain low. 

CPU Monitor. P e r i o d i c a l l y ,  t h e  CPU i n t e r r o g a t e s  U6010 by reading a t  

l o c a t i o n  page 0 a t  FF60. When t h i s  occurs ,  p i n  1  of U6010 moves low, which 

enables  t h e  CPU t o  read t h e  ou tputs  of U6010. The low a t  p in  1 of U6010 

comes from U2055-9. 
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CmT Control  C i r c u i t s .  Refer t o  Diagram 4A. One of t h e  CPU Control 

C i r c u i t s  c o n s i s t s  of U4030A and B y  and U2055, The /WR and /RD s i g n a l s  

connect t o  t h e  inputs  of U4030B; i f  e i t h e r  of t he se  s i g n a l s  a r e  low, 

i n d i c a t i n g  t h a t  a  read o r  w r i t e  opera t ion  i s  i n  process ,  p i n  5  of U2055 

i s  a l s o  low. (Reca l l  t h a t  the  address  s e t  f o r  t h i s  ope ra t i on  i s  O:FF~X.)  

The /LATCH SEL s i g n a l  from P204 p in  4A i s  the  f i r s t  two d i g i t s  of t h e  

address  page 0  and F, s o  p in  4  of U2055 i s  a l s o  enabled. The t h i r d  d i g i t  

of t h e  address ,  an "F", i s  appl ied  t o  U4030A, so t he  p in  6  input  of t h e  

decoder i s  enabled. The 6  of t h e  address  i s  appl ied t o  pins  1, 2, and 3  

of U2055, which a r e  t h e  A4, A5, and A6 l i n e s ,  r e s p e c t i v e l y .  Under t he  

condi t ions  j u s t  s e t ,  p i n  9 of U2055 goes low, which i n d i c a t e s  t h a t  t he  CPU 

i s  reading b u f f e r  U6010B (enabled a t    in 1 by t h e  low from ~ 2 0 5 5 ) .  This 

b u f f e r  has  t h r ee  inputs  o ther  than the  slow-clock i n d i c a t i o n  input  a t  p in  

2. These include the  p i n  4  input from P204, p in  17B, i n d i c a t i n g  i f  t h e  

Expansion Option i s  i n s t a l l e d ;  t h e  p in  6 input  from P204, p i n  17A, i n d i c a t i n g  

i f  t h e  Timing Option i s  i n s t a l l e d ;  and p i n  8 ,  which is  con t ro l l ed  by U5010, 

pin 7. This  l i n e ,  l a b e l l e d  /CII7, i s  a  s i g n a l  d i r e c t  from the  probe. It 

i s  an asynchronous sampling of C7 by t h e  CPU, t he  r e s u l t  of which i s  
d i sp layed  i n  t he  upper s e c t i o n  of t h e  7D02 sc reen .  Anytime t h e  C7 s i g n a l  

i s  a  high a t  t he  probe t i p ,  a  message i s  posted on t h e  7D02 d i s p l a y ;  i f  

t he  s i g n a l  is  low, t h e  oppos i te  message i s  posted. This  message i s  contained 

i n  t he  i nd iv idua l  ROMs i n  t h e  Pe r sona l i t y  Module. The messages a r e  s p e c i f i c  

t o  t h e  p a r t i c u l a r  pe r sona l i t y  module connected. 

ROM Read Control .  The CPU reads  t h e  Probe ROM o n l y  when the  system 

i s  i n  t he  Display mode. It does so  by s e l e c t i n g  Page 3  a t  address  EOOO t o  

FFFF. This  permits  t h e  CPU t o  address  a s  much a s  8K of  ROM i n  any probe 

t h a t  i s  connected t o  t h e  7D02. For example, consider  using t h e  lower 4K: 

c a l l i n g  Page 3  wi th  address  EXXX s t i m u l a t e s  t h e  CPU t o  p u l l  t h e  PROBE 

s i g n a l  high.  It moves high wel l  before  t h e  ALE s i g n a l  goes low a t  t he  input  

of b u f f e r  U6010F, which removes spurious no ise  from the  ALE s i g n a l  before  

applying i t  t o  U6030B. When t h e  ALE s i g n a l  c locks  U6030B, p in  10 ( t h e  /Q 

output )  of t h e  f l i p - f l o p  goes h igh ,  which i s  passed through b u f f e r  U5010D 

t o  5104, pin 27D, t h e  LOOK s i g n a l .  When h igh ,  t h i s  s i g n a l  shu t s  o f f  t he  

high-speed b u f f e r s  i n  the  probe c i r c u i t s .  

L a t e r ,  t h e  /RD s i g n a l  from the  CPU, v i a  P204, p i n  14B, moves low; 

s ince  t he  pin 2 input  of U5020A i s  a l ready  low, t h e  output  moves low. This 

i s  t h e  /SEL P l i n e ,  which enables  l a t ches  U l O l O  and U2010, and bu f f e r  

U3010, the  l a t ches  and b u f f e r s  t h a t  t r a n s f e r  d a t a  t o  and from the  probe. 

U3010, a  t r i - s t a t e  b u f f e r ,  d r i v e s  t he  d a t a  bus t o  t he  CPU d i r e c t l y .  Latches 

U1010, and U2010 address the probe c i r c u i t .  The /SEL P  s igna l  from U5020 
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i s  a l s o  s e n t  o u t  5104, p i n  25C, t o  a c c e s s  t h e  P-ROM i n  t h e  p e r s o n a l i t y  

module. 

Clock Q u a l i f i e r  C i r c u i t s  (670-5989-00 b o a r d s  o n l y )  

T h i s  d i s c u s s i o n  i n c l u d e s  a  d e s c r i p t i o n  of t h e  S i x - b i t  Comparators ,  

t h e  Two-bit Wait Comparator, t h e  Two-bit Esync Comparator, and t h e  Clock 

Delay-divider  c i r c u i t .  Refer  t o  Table  2-4A, which l i s t s  t h e  raw c l o c k  

s e l e c t i o n  codes .  

TABLE 2-4A 
Raw Clock S e l e c t i o n  Codes 

Data  Bus L i n e s  

P l a c i n g  a  1 a t  any of  t h e  l o c a t i o n s  s e l e c t s  a  c l o c k  a t  t h e  i n d i c a t e d  

p o l a r i t y  of t h e  s i g n a l s .  For example, a  c l o c k  a t  t h e  p o s i t i v e  l e v e l  of C7 

a t  t h e  t h e  probe t i p  i s  r e q u i r e d .  Address 0:FFQX i s  c a l l e d ,  and l i n e  D@ 

i s  p u l l e d  h i g h  ( 0 1  hex on t h e  d a t a  b u s ) .  These c o n d i t i o n s  a r e  s e t  b e f o r e  

t h e  s t o r e  c y c l e  b e g i n s .  The e x p r e s s i o n  f o r  t h i s  f u n c t i o n  i s :  

Address 

0  : FF0X 

0:FFOX 

0  : FF0X 

0  : FF0X 

0 : FFlX 

0:  FFlX 

C4*C5*C6*C7*C8*C9 = CLK. 

L ikewise ,  t h e  f u n c t i o n  f o r  removing c l o c k s  i s :  

D7 

- 

S i x - b i t  Comparator. Refer  t o  Diagram 4B. There a r e  two comparators  

i n  p a r a l l e l ,  one  of which g e n e r a t e s  t h e  QUAL @ s i g n a l ,  t h e  o t h e r  of  which 

g e n e r a t e s  QUAL 1. The f i r s t  c o n s i s t s  of U2030, U2040, and U3020. The second 

comparator c o n s i s t s  of  U3030, U3040, and U4020. Each comparator i s  a  s e t  

of AND-OR INVERT g a t e s  connected i n  a  wire-OR c o n f i g u r a t i o n .  Con t ro l  of  

t h e  Comparators i s  from t h e  t e n - b i t  b u f f e r ,  c o n s i s t i n g  of U4010, U5010, 

and U6010; d a t a  t o  t h e  Comparators i s  from t h e  twe lve -b i t  l a t c h  ( ~ 1 0 4 0  and 

~ 2 0 2 0 ) .  

D6 

+ 

D5 

- 

D2 

+ 

+ 

D4 

+ 

D l  

- 
- 

D3 

- 

- 

D 0  

+ 
+ 

Upper Cont ro l  L ines  

C4 

C5 

C 6  

C7 

C8 

C9 
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Assume t h a t  t h e  c lock  i s  des i r ed  on ly  when the  C9 b i t  i s  h igh  Referr ing 

t o  Table 2-4, no te  t h a t  t he  C9 b i t  i s  l i s t e d  across  from address  page @ 
a t  FFlX. The CPU s t imu la t e s  U4050 t o  send a  c lock pulse  t o  p i n  9  of U2020. 

A t  t h i s  t ime,  t h e  D3, D2, D l ,  and DO inputs  t o  U2020 a r e  a 4  hex; thus  D2 

i s  h igh ,  which i n  t u r n  makes t h e  D22 output  from U2020 h igh .  This a p p l i e s  

a  h igh  l e v e l  t o  p in  12 of both U3020 and U4020. The remaining pins of U3020 

and U4020 a r e  low. 

The CI9 b i t  from the  probe e n t e r s  t he  board a t  P104-24D and i s  appl ied  

t o  p in  4  of U5010 and pin 15 of U6010, both pa r t  of t he  10-bit  Buffer .  

Through t h e  b u f f e r s ,  t h e  b i t  i s  appl ied t o  pin 11 of U3020 and pin 11 of 

U4020 from U5010, and t o  p in  4  of U3020 and p in  4  of U4020 from U6010. The 

4  hex s e t  p rev ious ly  causes  U3020 p i n s  9 ,  2 ,  and 5  t o  be low, and a  high 

l e v e l  a t  U3020-12 and U4020-12. Thus, t he  high a t  p in  12 of t he  two g a t e s  

enables  t h e  CI9 s i g n a l  t o  pass through U3020 and U4020, which makes QUAL 

1  and QUAL 0  both h igh .  These two s i g n a l s  a r e  appl ied t o  t h e  J inpu t s  of 

U5050 (p ins  3  and 111, t h e  two Pulse  Shaper c i r c u i t s  on Diagram 4A. The 

high a t  each J input  causes t he  f l i p - f l o p  t o  produce a  c lock output  a t  t h e  

next  raw c lock  occurrence.  I f ,  f o r  example, t h e  CI9 l i n e  i s  h igh  wi th  every 

o the r  c lock c y c l e ,  t h e  two Pulse  Shapers w i l l  produce a  s t a t e  c lock 1  and 

2 wi th  every  o the r  raw c lock  cyc l e .  

I n  conc lus ion ,  t h e  Six-bi t  Comparators a r e  used t o  q u a l i f y  t he  ST CLK 

1 and ST CLK 2  s i g n a l s ,  so t h a t  c locks may be skipped,  d e l e t e d ,  o r  otherwise 

a l t e r e d  by comparison with t he  CI4-CI9 b i t s  from the  probe. 

Clock Delay and Divider .  Refer t o  Table 2-5A, which l i s t s  the  WAIT 

and ESYNC genera t ion  codes. This d i s cus s ion  i s  based on an example of a  

delay-by-two c lock  genera t ion .  Thus, an ESYNC func t ion  must be  generated 

each time a  de l ay  by two i s  requi red .  In t h i s  example, then ,  an ESYNC 
func t ion  i s  t o  be produced when C6 moves h igh .  I n  Table 2-5A, t h e  address  

f o r  C6 i s  address  page 0 a t  FF3X f o r  a  p o s i t i v e  ESYNC on C6. As a  r e s u l t ,  

l a t c h  U1050 must have a  hex 80 s t o r e d ;  t h e  CPU app l i e s  t he  requi red  d a t a  

t o  U4050, which produces a  c locking s igna l  from p in  12, t o  be appl ied t o  

pin 11 of U1050, clocking the  hex 80 i n t o  U1050. This makes p in  6  of U1050 

h igh ;  t h e  remainder of t h e  output a r e  low. The high a t  p in  6 i s  appl ied  

t o  pin 11 of U2050, t he  Esync Comparator. The C16 l i n e  a t  pin 23C of  P104 

i s  now h igh;  i t  connects t o  U5010, p in  17, and through U4010 p i n  2  t 18, 

t he  l i n e  connects t o  pin 10 of U2030 and U3030, and t o  pin 12 of U2050. 

A s  a  r e s u l t  of t h e  high a t  p in  12 of U2050, t he  /ESYNC s i g n a l  a t  pin 8  

goes low, which makes the  output of U4030B on Diagram 4A go low. 
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TABLE 2-5A 
/WAIT and /ESYNC Generation Codes 

(This  t a b l e  r ep re sen t s :  C6+C8 = /ESYNC, and C7+C9 = /WAIT.) 

Now t h a t  t h e  ESYNC condi t ion  i s  developed, t h e  WAIT cond i t i on  must 

be developed. In the  example, a  high l e v e l  on t h e  C9 l i n e  produces a  WAIT 

s t a t e .  Refer r ing  once again t o  Table  2-5A, f o r  a  WAIT cond i t i on  on a  C9 

high s t a t e ,  an 02 hex is requi red .  However, t o  avoid des t roy ing  what i s  
a l r e a d y  loaded i n t o  U1050, an 82 hex i s  loaded i n t o  U1050. The CPU c locks  

U1050 by the  usual  means (U40501, and the  r e s u l t  a t  t h e  ou tput  of U1050 

i s  a  h igh  s t a t e  a t  p in  15 of U1050, which makes p in  11 of U3050 h igh .  I n  

order  t o  pass t h i s  l e v e l  through t h e  Wait Comparator, pin 12 must a l s o  be  

high.  The CI9 s i g n a l  from P104 p i n  24D i s  fed t o  p in  4  of U5010 and p in  

15 of U6010, through t h e  b u f f e r s  and t o  p in  11 of U3020 and p in  2  of U3050 

i n  inver ted  form, and t o  pin 4  of U3020 and p in  12 of U3050 uninver ted .  

The high a t  p ins  11 and 12 of U3050 permits t h e  /WAIT s i g n a l  a t  output  p in  

8  t o  go low; t h e  /WAIT s i g n a l  i s  appl ied t o  p in  3  of U4030B and p in  9 of 

U5030 ( see  Diagram 4A). The low a t  p in  9 of U5030 holds  U5030 from ac t ing  

a t  p r e sen t .  (See Table 2-6A, which l i s t s  the  s t a t e s  of U5030.) 

TABLE 2-6A 

U5030 Truth Table 

Function 

Hold 

Not permitted 

Lo ad 

S h i f t  Right 

Pin 9 
0 

0  

1 
1 

Pin 11 

0  

1 

0  

1 
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The /WAIT s i g n a l  i s  a l s o  appl ied t o  pins  4  and 10 of U4040. This 

c i r c u i t r y  performs a  spec i a l  case  of t he  WAIT func t ion ,  where wait  s t a t e s  

a r e  t o  be produced a t  t he  same time a s  c lock  ou tpu t s ,  a s  when a  d e l a y  by 

1  o r  d i v i d e  by 2  i s  s e l ec t ed .  In such c a s e s ,  only ESYNC and WAIT s t a t e s  

a r e  a v a i l a b l e .  Refer r ing  t o  Table 2-7A, no t e  t h a t  a  WAIT s t a t e  ove r r ides  

ESYNC. Thus, i f  both a r e  s e l ec t ed  t o  occur s imultaneously,  t h e  ESYNC w i l l  

no t  func t ion .  Thus, when the  /WAIT s i g n a l  goes low, t h e  two s e c t i o n s  o f  

U4040 p u l l  t h e  QUAL 0 and QUAL 1 l i n e s  low, d i s a b l i n g  any c lock  output  

u n t i l  t he  /WAIT s i g n a l  r e t u r n s  h igh ,  a t  t h e  end of t h e  wai t  s t a t e .  

TABLE 2-7A 
Clock Delay and Divider  Truth Table 

NOTES: 1. /ESYNC does not  ove r r ide  a  pending ou tpu t .  Thus, when i n  a  d i v i d e  

mode, changing the  phase of d i v i s i o n  can cause f a l s e  ou tpu t s .  

2. The ESYNC and WAIT c i r c u i t s  a r e  l e v e l - s e n s i t i v e .  

3. The ESYNC and WAIT func t ions  should not be s e l ec t ed  i f  a  d i v i d e  

by 1  o r  de l ay  by 0 i s  s e l e c t e d .  

Example of Delay-by-two Operat ion.  Returning t o  t he  Clock Delay and 

~ i v i d e  c i r c u i t ,  t h e  next example i s  a  delay-by-two ope ra t i on .  Refer t o  

Table  2-8A, which l i s t s  the  CPU Control Codes fo r  c lock  syn thes i s  I n  t h i s  

example, f o r  a  delay-by-two and a  negative-going c lock ,  a  code 5D hex i s  

requi red .  This  code i s  appl ied t o  U1020 by way of t h e  d a t a  bus i n p u t s .  The 

CPU genera tes  a  s t robe  s i g n a l  by way of U4050, which i s  suppl ied t o  c lock 

p in  11 of U1020. Beginning a t  b i t  0 ,  output  pin 12 i s  h igh ,  which causes 

t he  nega t ive  edge t o  be s e l ec t ed  by U6040, as  discussed e a r l i e r  i n  t h e  

d e s c r i p t i o n .  B i t  1  i s  not  used i n  t h i s  c i r c u i t .  B i t  2  from pin 16 ( t h e  

Delay b i t )  i s  h igh ,  and i s  appl ied t o  U5030, p in  3. B i t  3  from pin 19 i s  

Function 

Delay by n  

Divide by n  

/ESYNC 

U 

low 

h igh  

low 

h igh  

h igh  

1 ow 

h igh  

low 

/WAIT 

high  

low 

low 

high 

h igh  

h igh  

low 

low 

CLOCK Output 

t o  + n 

wai t ing  (adding c lock  time i f  output  pending) 

wai t ing  (adding c lock  time i f  output  pending) 

no e f f e c t  (no output  i f  previous de l ay  completed) 

divde by n  

t o  + ("-1) synchronized 

wai t ing  (adding c lock  time) 

wai t ing  (adding c lock  time) 
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a l s o  h igh ;  i t  i s  appl ied  t o  p in  2  of U5030. ( p i n s  2 ,  1 13,  and 12 of U5030 

a r e  t he  A, B ,  C ,  and D p a r a l l e l  inputs  t o  the  s h i f t  r e g i s t e r . )  

TABLE 2-8A 
CPU Control  Codes f o r  Clock Synthesis 

D@ i s  t h e  c lock  p o l a r i t y  b i t ;  D2 i s  t h e  de lay  b i t .  

(Example: t o  s e t  up a  delay-by-four, plus  p o l a r i t y ,  1110100 (74 hex) i s  

w r i t t e n  a t  address  ~ ~ 4 8 . )  
- 

The fol lowing d iscuss ion  desc r ibes  how U5030 i s  loaded. Note t h a t  t he  

/ESYNC pulse  was generated i n  previous d i s cus s ions .  When /ESYNC goes low, 

t h i s  causes pin 11 of U5030 t o  go low. Since t he re  i s  no t  wait  s i gna l  a t  
t h i s  t ime, p i n  9 of the  r e g i s t e r  i s  h igh ,  and t h e  d a t a  from U1020 i s  loaded 

i n t o  t he  r e g i s t e r .  Thus, QD p i n  10 i s  now low, QC p in  8 i s  h igh ,  and QB 

p in  6  i s  low. The high on pin 10 i s  inver ted  through U6020D and E, and 

appl ied  t o  t h e  J i n p u t s  of U5050 ( t h e  two pulse  shape r s ) ,  holding both 

from producing clock pulses  fo r  now. A s  soon a s  t h e  /ESYNC pulse  r e t u r n s  

h igh ,  so  does U5030 p i n  11. A h igh  a t  p in  11 and p in  9 of t h e  r e g i s t e r  

makes i t  s h i f t  t o  t h e  r i g h t .  A t  t h e  next raw clock following the  end of  

t he  ESYNC pu l se ,  t h e  low a t  QC i s  s h i f t e d  over t o  t h e  QD o u t p u t ,  making 

p in  10 go low. The r e s u l t i n g  h igh  a t  t he  J inputs  t o  U5050 permits t h e  

pu lse  shapers  t o  produce s t a t e  c lock  s i g n a l s  a t  t he  following raw c lock  

edge. Then, t he  r e g i s t e r  s h i f t s  aga in ,  which causes a  high t o  occur a t  t he  

QD o u t p u t .  As a  r e s u l t ,  a  d a t a  s t robe  output a t  ST CLK 1  and ST CLK 2  a r e  

CLK P o l a r i t y  

p lus  

minus 

p lus  

minus 

p lus  

minus 

p lus  

minus 

p lus  

minus 

p lus  

minus 

p lu s  

minus 

ope ra t i on  

Delay by 1 
Delay by 1 

Delay by 2  

Delay by 2 

Delay by 3  

Delay by 3 
Delay by 4  

D e l a y b y 4  

Don't c a r e  

Divide by 2 

D i v i d e b y 2  

Divide by 3  

D i v i d e b y 3  

Divide by 4  

Divide by 4 

D@ 

8 
1 

0 
1 

$ 
1  

0 
1  

@ 

$ 
1 

0 
1 

D2 

1  

1 

1 

1 

1 

1  

1 

1  

8 

0 
@ 
0 
0 

a t  ADDR CF40 D l  

0 
0 
0 
0 
0 
0 
0 
0 

8 

0 
44 
0 
8 

D5 

1 
1  

1 1  

1 0 1  

1 
1 

1 

$ 

$ 
1  

1  

D6 

0 
0 

1 

1  

1 
1  

0 
0 
1 

1  

1  

1  

D4 

1 
1 

1 1  

1 0 1  
1  

1 

0 

1 

1 

0 
0 

D3 

1 
1 

1  

1  

0 
0 

0 0 8 8 0 0 1  

$ 
1 8 1  

0 
8 
1 
1 
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produced from t h e  ESYNC pulse .  Now, another  ESYNC pulse  i s  s en t  t o  U5030, 

and i t  r epea t s  t he  ope ra t i on  j u s t  descr ibed .  The r e s u l t  of t h i s  i s  t h a t  

t h e  two ESYNC pulses  cause a  delay-by-two ope ra t i on  t o  occur i n  producing 

t h e  d a t a  s t robe  s igna l  ( c a l l e d  t he  S t a t e  Clock).  

Divide-by-three Operation. The next example i s  of d iv id ing  by t h r e e ,  

using the  p o s i t i v e  edge of t h e  raw clock s i g n a l  ( s ee  F ig .  2-12A). Referr ing 

t o  Table  2-8A, t o  d i v i d e  by t h r e e  on a  p o s i t i v e  t r a n s i t i o n  r equ i r e s  t h a t  

a  50 hex be  loaded i n t o  U1020 from the  CPU. When t h e  code i s  loaded,  p in  

3  of U5030 i s  low, and t h e  A,  B ,  C ,  and D inputs  a r e  low, h i g h ,  low, and 

h i g h ,  r e s p e c t i v e l y .  This  p a r t i c u l a r  code causes U5030 t o  load ,  then s h i f t  

twice;  load ,  then s h i f t  twice,  e t c . ,  i n  a  continuous s e r i e s  of ope ra t i ons .  

This  occurs  because U5020C i s  f i r s t  d i s a b l e d ,  which, along with t he  h igh  

s t a t e s  a t  p ins  4  and 3 of U4030, cause p ins  9 and 11 of U5030 t o  remain 

h igh .  Now, on t h e  f i r s t  s h i f t  of U5030, t h e  high a t  QB s h i f t s  t o  QC,  so  

U5020 i s  s t i l l  d i s ab l ed ,  and condi t ions  have not  changed a t  t h e  ou tput  of  

U4030A. On t h e  next s h i f t ,  both Qb and Qc a r e  low, so  t h e  output  of U4030 

goes low. This r e i n s t a t e s  t he  load ope ra t i on ,  and t h e  cyc l e  begins  once 

aga in .  
- 

Fig.  2-12A-a. U5030 Delay-by-Two Operation with One Wait State .  
(670-5989-00 Boards Only) 

1 

IESYNC 1 , '  
~4030-41 1 

lWA+ U4030-3 

ST CLK 
I 

I I 
I I I 
I 

U5030-10 I I I I 

LOAD SHIFT SHIFT LOAD HOLD SHlFT SHIFT 

I r I 
I 
I 
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I n  t h e  foregoing opera t ion  t h e  c i r c u i t  w i l l  d i v i d e  i n  any one of 

t h r ee  clock phases;  t hus ,  an ESYNC pu l se  i s  requi red  t o  ensure t h a t  t h e  

proper phase i s  s e l e c t e d .  Referr ing t o  Fig.  2-12A. no t e  t h a t  an ESYNC pulse  

occurs  j u s t  following the  f i r s t  se l f - load ing  ope ra t i on .  Thus, two load 

cyc l e s  w i l l  occur i n  a  row, then the  opera t ion  w i l l  begin a s  descr ibed 

above 

F ig .  2-12A-b. U5030 Divide-by-Three Operat ion Without Wait S t a t e .  
(670-5989-00 Boards Only) 

T3 T2 T3 T2 T3 

The Wait func t ion  opera tes  i n  t h e  same way a s  j u s t  descr ibed i n  t h e  

Delay-by-two Operation. Note t h a t  t h e  Wait func t ion  should not be used 

dur ing ESYNC time 

I 
U4030-5 I 

Clock Q u a l i f i e r  C i r c u i t s  (670-5989-01 boards only)  

I I 
I 

-- - 

Thi s  d i s cus s ion  inc ludes  a  d e s c r i p t i o n  of t he  S ix-b i t  Comparators, 

t he  Two-bit Wait Comparator, t h e  Two-bit Esync Comparator, and t h e  Clock 

Delay d i v i d e r  c i r c u i t .  Refer t o  Table  2-4B, which l i s t s  t h e  raw c lock  

s e l e c t i o n  codes.  

I I 
U5030- 10 

ST CLK. 7 
I L 

IESYNC 
U4030-4 

- I 
I I I I , I  I I I 

SHIFT LOAD SHIFT SHIFT LOAD LOAD SHIFT 
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TABLE 2-4B 

Raw Clock S e l e c t i o n  Codes 

Data Bus Lines  

P lac ing  a  1 a t  any of t h e  l oca t ions  s e l e c t s  a  c lock  a t  t h e  ind ica ted  

p o l a r i t y  of t he  s i g n a l s .  For example, a  c lock a t  t h e  p o s i t i v e  l e v e l  of C7 
a t  t h e  t h e  probe t i p  i s  requi red .  Address O:FFQX i s  c a l l e d ,  and l i n e  D$ 

i s  pul led high ($1 hex on t h e  d a t a  bus ) .  These condi t ions  a r e  s e t  before  

t h e  s t o r e  cyc l e  begins .  The express ion  fo r  t h i s  func t ion  i s :  

C4*C5*C6*C7*C8*C9 = CLK. 

Upper Control  Lines 

C4 

C 5 

C 6  

C7 

C 8  
C 9  

Likewise,  t h e  func t ion  f o r  removing c locks  i s :  

/ C ~ + / C ~ + I C ~ + / C ~ + / C ~ + / C ~  = no CLK. 

D l  

- 
- 

Six-bi t  Comparator. Refer t o  Diagram 4B. There a r e  two comparators 

i n  p a r a l l e l ,  one of which genera tes  t he  QUAL $ s i g n a l ,  t h e  o the r  of which 

gene ra t e s  QUAL 1. The f i r s t  c o n s i s t s  of U2030, U2040, and U3020. The second 

comparator c o n s i s t s  of U3030, U3040, and U4020. Each comparator i s  a  s e t  

of AND-OR INVERT ga t e s  connected i n  a  wire-OR conf igu ra t i on .  Control of 

t h e  Comparators i s  from the  ten-b i t  b u f f e r ,  c o n s i s t i n g  of U4010, U5010, 

and U6010; d a t a  t o  t h e  Comparators i s  from t h e  twelve-bit  l a t c h  (U1040 and 

u2020 1. 

D$ 

+ 
+ 

D6 

+ 

Address 

0  : FF$X 

0:FFflX 

0  : FF$X 

0  : FF$X 

0  : FFlX 

0  : FFlX 

Assume t h a t  t he  c lock  i s  des i r ed  on ly  when the  C9 b i t  i s  h igh .  Refer r ing  

t o  Table 2-4B, no t e  t h a t  t h e  C9 b i t  i s  l i s t e d  across  from address  page 0 
a t  FFlX. The CPU s t imu la t e s  U4050 t o  send a  c lock pu l se  t o  p i n  9  of U2020. 

A t  t h i s  t ime,  t h e  D3, D2, D l ,  and D$ inputs  t o  U2020 a re  a  4 hex; t hus  D2 

i s  h igh ,  which i n  t u r n  makes t he  D22 output  from U2020 h igh .  This a p p l i e s  

a  h igh  l e v e l  t o  p in  12 of both U3020 and U4020. The remaining pins  of U3020 

and U4020 a r e  low. 

D5 

- 

D7 

- 

D3 

- 

- 

D4 

+ 

D2 

+ 

+ 
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The CI9 b i t  from the  probe e n t e r s  the board a t  P104-24D and i s  appl ied  

t o  p in  4  of U5010 and pin 15 of U6010, both p a r t  of t he  10-bit  Buffer .  

Through t h e  b u f f e r s ,  t h e  b i t  i s  appl ied  t o  p in  11 of U3020 and p in  11 of 

U4020 from U5010, and t o  p in  4  of U3020 and p in  4  of U4020 from U6010. The 

4  hex s e t  p rev ious ly  causes  U3020 p ins  9 ,  2 ,  and 5  t o  be low, and a  high 

l e v e l  a t  U3020-12 and U4020-12. Thus, t he  high a t  pin 12 of t he  two g a t e s  

enables  t he  CI9 s i g n a l  t o  pass through U3020 and U4020, which makes QUAL 

1 and QUAL 0  both h igh .  These two s i g n a l s  a r e  appl ied t o  t h e  J inpu t s  of 

U5050 (p ins  3  and 111, t h e  two Pulse  Shaper c i r c u i t s  on Diagram 4A. The 

h igh  a t  each J input  causes t he  f l i p - f l o p  t o  produce a clock output  a t  t h e  

next  raw c lock  occurrence.  I f ,  f o r  example, t he  CI9 l i n e  is  h igh  with every 

o ther  c lock c y c l e ,  t he  two Pulse  Shapers w i l l  produce a  s t a t e  c lock 1 and 

2  wi th  every  o the r  raw c lock  cyc l e .  

In, conc lus ion ,  t h e  S ix-b i t  Comparators a r e  used t o  q u a l i f y  t he  ST CLK 

1 and ST CLK 2  s i g n a l s ,  so t h a t  c locks  may be skipped,  d e l e t e d ,  o r  otherwise 

a l t e r e d  by comparison with t h e  C14-CI9 b i t s  from the  probe. 

Clock Delay and Divider. Refer t o  Table  2-5B, which l i s t s  t he  WAIT 

and ESYNC genera t ion  codes.  This d i s cus s ion  i s  based on an example of a  

delay-by-two c lock  gene ra t i on .  Thus, an ESYNC func t ion  must be generated 

each time a  de l ay  by two i s  requi red .  In t h i s  example, then ,  an ESYNC 

func t ion  i s  t o  be produced when C6 moves h igh .  I n  Table 2-5B, t h e  address  

f o r  C6 i s  address  page @ a t  FF3X f o r  a  p o s i t i v e  ESYNC on C6. As  a  r e s u l t  

l a t c h  U1050 must have a  hex 80 s t o r e d ;  t h e  CPU app l i e s  t h e  requi red  d a t a  

t o  U2055, which produces a  c locking s igna l  from pin 12, t o  be appl ied  t o  

p in  11 of U1050, c locking t h e  hex 80 i n t o  U1050. This makes p i n  6  of U1050 

h igh;  t h e  remainder of t h e  output  a r e  low. The high a t  p in  6 i s  appl ied  

t o  pin 11 of U2050, t h e  Esync Comparator. The C16 l i n e  a t  pin 23C of  P104 

i s  now h igh ;  i t  connects t o  U5010, p in  17, and through U4010 p i n  2  t o  18; 

t h a t  l i n e  connects t o  p in  10 of U2030 and U3030, and t o  pin 12 of U2050. 

A s  a  r e s u l t  of t h e  high a t  p in  12 of U2050, t h e  /ESYNC s i g n a l  a t  p in  8  

goes low, which makes t he  output of U6020B on Diagram 4A go h igh .  

TABLE 2-5B 
/WAIT and IESYNC Generation Codes 

 his t a b l e  r ep re sen t s :  C6+C8 = IESYNC, and C7+C9 = /WAIT.) 
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Now t h a t  t h e  ESYNC c o n d i t i o n  i s  developed,  t h e  WAIT c o n d i t i o n  must 

be  developed. I n  t h e  example, a  h i g h  l e v e l  on t h e  C9 l i n e  produces a  WAIT 

s t a t e .  R e f e r r i n g  once aga in  t o  Tab le  2-5B, f o r  a  WAIT c o n d i t i o n  on a  C9 

h igh  s t a t e ,  an 02 hex i s  r e q u i r e d .  However, t o  avoid d e s t r o y i n g  what i s  

a l r e a d y  loaded i n t o  U1050, an  82 hex i s  loaded i n t o  U1050. The CPU c l o c k s  

U1050 by t h e  usua l  means ( ~ 2 0 5 5 1 ,  and t h e  r e s u l t  a t  t h e  o u t p u t  of U1050 

i s  a  h i g h  s t a t e  a t  p i n  15 of U1050, which makes p i n  11 of U3050 h i g h .  I n  

o r d e r  t o  pass t h i s  l e v e l  through t h e  Wait Comparator, p i n  12 must a l s o  b e  

h i g h .  The CI9 s i g n a l  from P104 p i n  24D i s  fed t o  p i n  4  of U5010 and p i n  

15 of U6010, through t h e  b u f f e r s  and t o  p i n  11 of U3020 and p i n  2  of U3050 

i n  i n v e r t e d  fornl, and t o  p i n  4  of U3020 and p i n  12 of U3050 u n i n v e r t e d .  

The h igh  a t  p i n s  11 and 12 of U3050 permi t s  t h e  /WAIT s i g n a l  a t  ou tpu t  p i n  

8 t o  go low; t h e  /WAIT s i g n a l  i s  app l ied  t o  p i n  12 of U4040D and p i n  9 o f  

U5030 ( s e e  Diagram 4A). The low a t  p i n  9  of U5030 h o l d s  U5030 from a c t i n g  

a t  p r e s e n t .  (See Table  2-6B, which l i s t s  t h e  s t a t e s  of ~ 5 0 3 0 . )  

TABLE 2-6B 
U5030 Truth Table 

The /WAIT s i g n a l  i s  a l s o  app l ied  t o  p i n s  4  and 10 of U4040. Th is  

c i r c u i t r y  performs a  s p e c i a l  c a s e  of t h e  WAIT f u n c t i o n ,  where wa i t  s t a t e s  

a r e  t o  be  produced a t  t h e  same t ime a s  c l o c k  o u t p u t s ,  a s  when a  d e l a y  by 

1 o r  d i v i d e  by 2  i s  s e l e c t e d .  I n  such c a s e s ,  only  ESYNC and WAIT s t a t e s  

a r e  a v a i l a b l e .  R e f e r r i n g  t o  Table  2-7B, n o t e  t h a t  a  WAIT s t a t e  o v e r r i d e s  

ESYNC. Thus, i f  both a r e  s e l e c t e d  t o  occur s i m u l t a n e o u s l y ,  t h e  ESYNC w i l l  

n o t  f u n c t i o n .  Thus,  when t h e  /WAIT s i g n a l  goes low, t h e  two s e c t i o n s  o f  

U4040 p u l l  t h e  QUAL 0 and QUAL 1 l i n e s  low, d i s a b l i n g  any c l o c k  ou tpu t  

u n t i l  t h e  /WAIT s i g n a l  r e t u r n s  h i g h ,  a t  t h e  end of t h e  wa i t  s t a t e .  

Func t ion  

Hold 

S h i f t  L e f t  

S h i f t  Right 

Lo ad 

s0 
P i n  9  

0  

0  

1 

1 

S 1 
P i n  10 

0  

1 

0  

1 
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TABLE 2-7B 

Clock Delay and Divider  Truth Table 

NOTES: 1.  /ESYNC does not  over r ide  a  pending ou tpu t .  Thus, when i n  a d i v i d e  

mode, changing the  phase of d i v i s i o n  can cause f a l s e  ou tpu t s .  

2. The ESYNC and WAIT c i r ' c u i t s  a r e  l eve l - s ens i t i ve .  

3. The ESYNC and WAIT func t ions  should not be s e l ec t ed  i f  a  d i v i d e  

by 1 or  de l ay  by 0 i s  s e l ec t ed .  

Funct ion 

Delay by n  

D i v i d e b y n  

Example of  Delay-by-two Operation. Returning t o  t h e  Clock Delay and 

Divide c i r c u i t ,  t h e  next example i s  a  delay-by-two opera t ion .  Refer t o  

Table  2-8B, which l i s t s  t he  CPU Control  Codes f o r  c lock  s y n t h e s i s .  I n  t h i s  

example, f o r  a  delay-by-two and a  negative-going c lock ,  a  code 5D hex i s  

r equ i r ed .  This  code i s  appl ied t o  U1020 by way of  t h e  d a t a  bus i n p u t s .  The 

CPU genera tes  a  s t robe  s i g n a l  by way of U2055, which i s  suppl ied t o  c lock  

p i n  11 of U1020. Beginning a t  b i t  0, output  p in  12 i s  h igh ,  which causes  

t h e  nega t ive  edge t o  be s e l ec t ed  by U6040, a s  discussed e a r l i e r  i n  t he  

d e s c r i p t i o n .  B i t  1 i s  not  used i n  t h i s  c i r c u i t .  B i t  2  from p in  16 ( t h e  

Delay b i t )  i s  h igh ,  and i s  appl ied  t o  U5030, pin 2. B i t  3  from p in  19 i s  

a l s o  h igh ;  i t  i s  appl ied t o  p in  3  of U5030. (P ins  3 ,  4 ,  5 ,  and 6  of U5030 

a r e  t h e  A, B ,  C ,  and D p a r a l l e l  inputs  t o  t h e  s h i f t . r e g i s t e r . 1  

/ESYNC 

low 

h igh  

low 

h igh  

high 

low 

h igh  

low 

/WAIT 

high 

low 

low 

high 

high 

high 

low 

low 

CLOCK Output 

t o  + n  

wai t ing  (adding c lock  time i f  output  pending) 

wai t ing  (adding c lock  time i f  output  pending) 

no e f f e c t  (no output  i f  previous de l ay  completed) 

divde by n  

t o  + (n-1) synchronized 

wai t ing  (adding c lock  time) 

wai t ing  (adding c lock  time) 
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TABLE 2-8B 
CPU Control Codes for Clock Synthesis 

D 0  i s  t h e  c lock  p o l a r i t y  b i t ;  D2 i s  t h e  de l ay  b i t  

( ~ x a m ~ l e :  To s e t  up a  delay-by-four, plus  p o l a r i t y ,  1110100 (74 hex) i s  

w r i t t e n  a t  address  CF48.) 

The fol lowing d i scus s ion  desc r ibes  how U5030 i s  loaded. Note t h a t  t h e  

/ESYNC pulse  was generated i n  previous d i s cus s ions .  When /ESYNC goes low 

t h i s  causes  pin 10 of U5030 t o  go high Since t he re  i s  no wai t  s i gna l  a t  

t h i s  t ime, p in  9 of t he  r e g i s t e r  i s  h igh ,  and the  d a t a  from U1020 i s  loaded 

i n t o  t he  r e g i s t e r  Thus, QD p i n  12 i s  now low, QC p in  13 i s  h igh ,  and QB 

pin 14 i s  low. The high on pin 12 is  inver ted  through U6020D and E, and 

appl ied  t o  t h e  J i n p u t s  of U5050 ( t h e  two pulse  shapers)  . holding both 

from producing clock pulses  f o r  now. As soon a s  t h e  /ESYNC pulse  r e t u r n s  

h igh  U5030 p i n  10 goes low. A low on p in  10 and a  h igh  on p in  9 of t h e  

r e g i s t e r  makes i t  s h i f t  t o  t he  r i g h t .  A t  t he  next raw clock fol lowing t h e  

end of t h e  ESYNC p u l s e ,  t h e  low a t  QC i s  s h i f t e d  over t o  t h e  QD output  

making pin 12 go low. The r e s u l t i n g  high a t  t he  J inputs  t o  U5050 permits 

t he  pu lse  shapers  t o  produce s t a t e  c lock  s i g n a l s  a t  t h e  following raw c lock  

edge. Then, t he  r e g i s t e r  s h i f t s  aga in ,  which causes  a  high t o  occur a t  the  

QD o u t p u t .  A s  a  r e s u l t  a  d a t a  s t robe  output  a t  ST CLK 1  and ST CLK 2  a r e  

produced from the  ESYNC pulse  

a t  ADDRCF48 D6 

8 
8 

1 8  
1  

1 

1  

1  

8 
8 
1 

1  

1  

D5 

1  

1  

1 8 1  

1 8  

1  

1  

1  

1 

8 

1  

1 

D3 

1 
1  

1  

1  

1 

1 1  

0 
8 8 8 8 0 8 1  

8 
8 

1 8 1 8 8 0 1  
1  

1 

D4 

1  

1  

1  

1 8 1  

1  

8 
8 
1  

Q 

D2 

1 

1  

1 

1  

1  

1 

@ 

8 

8 
0 

D l  

0 
8 
0 
0 
8 

1 1  

0 
0 

8 
0 
8 

8 
8 

D 0  
8 
1 

8 
1 

8 

8 
1 

8 
1 

8 

8 
1  

Operat ion 

D e l a y b y l  

D e l a y b y l  

D e l a y b y 2  

D e l a y b y 2  

Delay by 3  

D e l a y b y 3  

D e l a y b y 4  

Delay by 4  

Don't c a r e  

D i v i d e b y 2  

D i v i d e b y 2  

D i v i d e b y 3  

Divide by 3  

D i v i d e b y 4  

D i v i d e b y 4  

CLK P o l a r i t y  

p lus  

minus 

p lus  

minus 

p lus  

minus 

p lus  

minus 

p lus  

minus 

p lus  

minus 

p lus  

minus 
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Now, another  ESYNC pulse  i s  s en t  t o  U5030, and i t  r epea t s  t h e  opera t ion  

j u s t  descr ibed .  The r e s u l t  of t h i s  i s  t h a t  the  two ESYNC pulses  cause a  

delay-by-two ope ra t i on  t o  occur i n  producing the  d a t a  s t robe  s igna l  ( c a l l e d  

t h e  S t a t e  Clock) .  

Divide-by-three Operation. The next example i s  of d iv id ing  by t h r e e ,  

using the  p o s i t i v e  edge of t he  raw clock s i g n a l  ( s ee  Fig.  2 - 1 2 ~ ) .  Referr ing 

t o  Table 2-8B, t o  d i v i d e  by t h r e e  on a  p o s i t i v e  t r a n s i t i o n  r equ i r e s  t h a t  

a  50 hex be loaded i n t o  U1020 from the  CPU. When t h e  code i s  loaded, p in  

2  of U5030 i s  low, and t h e  A, B y  C ,  and D inputs  a r e  low, h i g h ,  low, and 

h igh ,  r e s p e c t i v e l y .  This  p a r t i c u l a r  code causes U5030 t o  load ,  then s h i f t  

twice;  load ,  then s h i f t  twice ,  e t c . ,  i n  a  continuous s e r i e s  of ope ra t i ons .  

This occurs  because a  h igh  s i g n a l  on e i t h e r  input  t o  U4050C causes  i t s  

output  t o  be low, enabling the  o ther  input  t o  U6020B. A s h i f t  r i g h t  i s  

then caused by IESYNC'S going low, which appears a s  a  h igh  on p in  10 of 

U5030 ( s i n c e  /WAIT was high on p in  9 ) .  Now, on the  f i r s t  s h i f t  of U5030, 

t h e  high a t  QB s h i f t s  t o  QC, so t h a t  the  output of U5020 i s  s t i l l  low, and 

condi t ions  have not  changed a t  t he  output  of U6020F. On t he  next s h i f t ,  

both Qb and Qc a r e  low, so t h e  output  of U4050C goes h igh .  This  r e i n s t a t e s  

t h e  load ope ra t i on ,  and the  cyc l e  begins  once aga in .  

T2 T3 T2 T w T3 

LOAD SHIFT SHIFT LOAD HOLD SHIFT SHIFT 

Fig.  2-12B-a. U5030 Delay-by-Two Operat ion with One Wait S t a t e .  
(670-5989-01 Boards Only) 
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I n  t h e  fo rego ing  o p e r a t i o n ,  t h e  c i r c u i t  w i l l  d i v i d e  i n  any one of  

t h r e e  c l o c k  phases ;  t h u s ,  an ESYNC p u l s e  i s  r e q u i r e d  t o  ensure  t h a t  t h e  

p roper  phase i s  s e l e c t e d .  R e f e r r i n g  t o  F i g .  2-12B, n o t e  t h a t  an ESYNC p u l s e  

o c c u r s  j u s t  fo l lowing  t h e  f i r s t  s e l f - l o a d i n g  o p e r a t i o n .  Thus, two load 

c y c l e s  w i l l  occur  i n  a  row, t h e n  t h e  o p e r a t i o n  w i l l  beg in  a s  d e s c r i b e d  

above.  

T3 1 T2 T3 1 T2 T3 
I 

I 

I 
I 

ST CLK 

IESYNC 1 
I 
I 

SHIFT LOAD SHIFT SHIFT LOAD LOAD SHIFT 
I 

F i g .  2-12B-b. U5030 Divide-by-Three O p e r a t i o n  Without Wait S t a t e .  
(670-5989-01 Boards Only) 

The Wait f u n c t i o n  o p e r a t e s  i n  t h e  same way a s  j u s t  d e s c r i b e d  i n  t h e  

Delay-by-two Opera t ion .  Note t h a t  t h e  Wait f u n c t i o n  should  n o t  be  used 

d u r i n g  ESYNC t ime  . 

D i a g n o s t i c s  (670-5989-00 b o a r d s  o n l y )  

When d i a g n o s t i c s  a r e  o p e r a t i n g ,  t h e  CPU i s  r e q u i r e d  t o  produce a  ST 

CLK 1 s i g n a l  t o  s t r o b e  d a t a  through t h e  p i p e l i n e  sys tem,  and t o  perform a  

walking code check o f  t h e  memories i n  t h e  7D02 A c q u i s i t i o n  S e c t i o n .  It 

does  s o  by s t i m u l a t i n g  t h e  p r e s e t  i n p u t  on U5050A, p i n  4 .  This  i s  done b y  

f i r s t  p u l l i n g  t h e  /WR SEL l i n e  a t  P204, p i n  16A, low. Following t h i s ,  t h e  

/ R D  l i n e  i s  p u l l e d  low, which ~ e r m i t s  t h e  o u t p u t ,  p in  11 of  U5020D, t o  

move low. Th i s  i n  t u r n  causes  t h e  ou tpu t  of U4040A t o  p u l l  t h e  J and CLR 

i n p u t s  of U6030B low. The o u t p u t ,  p in  15 ,  of  U6030 goes low, which f o r c e s  

U5050A t o  s e t ,  and t h e  ST CLK 1 l i n e  moves h i g h .  Owing t o  t h e  i n t e r n a l  
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c h a r a c t e r i s t i c s  of t h e  f l i p - f l o p  ( and t h e  de lay  l i n e  coupling the  /Q output  

t o  t h e  CLR i n p u t ) ,  U5050A begins  t o  o s c i l l a t e  a t  an approximate 70-11s 

per iod.  

Following t h e  completion of t h e  d i agnos t i c  r o u t i n e  t h a t  r e q u i r e s  t h e  

S t a t e  Clock, t he  hold on U6030B i s  r e l ea sed ,  and t h e  next nega t ive  edge 

from p in  15 of U6050 t o  U6030B p i n  14, w i l l  c lock  U6030 back t o  t h e  s e t  

cond i t i on ,  which synchronously allows U5050 t o  resume normal ope ra t i on .  

Diagnostics (670-5989-01 boards only) 

When d i a g n o s t i c s  a r e  opera t ing ,  t h e  CPU i s  requi red  t o  produce a  ST 

CLK 1 s i g n a l  t o  s t robe  d a t a  through t h e  p ipe l ine  system, and t o  perform a  

walking code check of t h e  memories i n  t he  7D02 Acqu i s i t i on  Sec t ion .  It 

does so by s t imu la t i ng  t h e  prese t  input  on U5050A, p in  4. This i s  done by  

f i r s t  pu l l i ng  t he  /WR SEL l i n e  a t  P204, p in  16A, low. Following t h i s ,  t h e  

/RD l i n e  i s  pu l led  low, which permits t h e  ou tpu t ,  pin 11 of U5020D, t o  

move low. This  i n  t u r n  p u l l s  t h e  J and CLR i n p u t s  of U6030A low. The 

ou tpu t ,  pin 15,  of U6030A goes low, which fo rces  U5050A t o  s e t ,  and t h e  

ST CLK 1 l i n e  moves h igh .  Owing t o  t h e  i n t e r n a l  c h a r a c t e r i s t i c s  of t h e  

f l i p - f l o p  (and t h e  de lay  l i n e  coupling t h e  /Q output  t o  t h e  CLR i n p u t ) ,  

U5050A begins  t o  o s c i l l a t e  a t  an approximate 70-11s per iod .  

Following the  completion of t h e  d i agnos t i c  r o u t i n e  t h a t  r e q u i r e s  t h e  

S t a t e  Clock, t he  hold on U6030B i s  r e l ea sed ,  and t h e  next nega t ive  edge 

from p in  15 of U6050 t o  U6030B p in  14, w i l l  c lock  U6030 back t o  t h e  s e t  

cond i t i on ,  which synchronously al lows U5050 t o  resume normal ope ra t i on .  
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WORD RECOGNIZER CIRCUITS 

In t roduc t ion  

The Word Recognizer c o n s i s t s  of four  32-channel word recognizers ;  

each has  16 address channels ,  8 d a t a  channels ,  and 8 con t ro l  channels .  I f  

t h e  Expansion Option i s  i n s t a l l e d  i n  t h e  7D02, t h e  t o t a l  address  channels 

a r e  24 and the  t o t a l  d a t a  channels a r e  16. The 7D02 o f f e r s  four  word 

recognizer  func t ions  i n  t h a t  four d i f f e r e n t  words may be  s e t  up a t  once. 

These a r e  s e l ec t ed  by c a l l i n g  a word recognizer  and f i l l i n g  t h e  app rop r i a t e  

f i e l d s ,  which o f f e r s  t he  opera tor  t h e  following opt ions :  Address equa l s ,  

Data equa l s ,  c o n t r o l  through 5 equa l s ,  e x t e r n a l  t r i g g e r  equa l s ,  and 

timing word recognizer  l i n k  b i t .  This i s  t h e  genera l ized  format fo r  use  

with t h e  General Purpose P e r s o n a l i t y  Module. 

Block Diagram Descr ip t ion  

Refer t o  Fig.  2-13, which i s  a  b lock  diagram of one of  t h e  word 

recognizers .  In t he  following d e s c r i p t i o n ,  only one of t h e  word recognizers  

i s  d i s cus sed ,  s i n c e  a l l  four a r e  e s s e n t i a l l y  a l i k e .  Each word recognizer  

c o n s i s t s  of t h e  following major e lements:  

The Probe Receiver Buffer ,  which i s o l a t e s  t he  input  t o  t h e  word 

recognizer  from the  raw d a t a  probe c i r c u i t s .  This c o n s i s t s  of Schmitt 

Tr igger  Buffers  U1010, U2010, and U3010. 

The CPU Buffer ,  which r ece ives  t he  addresses  from the  CPU t o  s e l e c t  

a  p a r t i c u l a r  l o c a t i o n  t o  w r i t e  d a t a  t o  dur ing  t h e  Display mode. These a r e  

t r i - s t a t e  b u f f e r s  U1040, U2040, U3040, and U4040. 

The l a t c h e s ,  which s t o r e  t he  incoming address ,  d a t a ,  and con t ro l  b i t s  

fo r  t h e  d u r a t i o n  of one STATE CLK 1 cyc l e .  The l a t c h e s  e s t a b l i s h  t h e  s e tup  

and hold time f o r  t h e  main a c q u i s i t i o n  system. 

The RAM Comparator, which compares t h e  d a t a  from the  CPU, a s  loaded, 

with t he  incoming d a t a  from the  Pe r sona l i t y  Module. The RAM c o n s i s t s  of 

U6030, which r ece ives  t h e  d a t a  by t e ;  U8010, which r ece ives  t h e  con t ro l  

s i g n a l  by t e ;  U6020, which rece ives  t h e  lower address  b y t e ;  and U4010, which 

r ece ives  t h e  upper address  by t e .  Enabling of t h e  RAMS i s  con t ro l l ed  by two 

l i n e s  from decoder U5050. 
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ST CLK. 1 
AILO-15 

ALSO TO OTHER TO ACO. MEM 
> 

WIRES ' 16 

258x2 U6030D US020 
lWRl 

3 
TO S.M. 

16 BIT BUFFER 

--- 

FROM CPU 

i 

291 9-20 

Fig.  2-13. Word Recognizer Block Diagram 
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The Output Ga tes ,  which decodes t h e  CPU i n s t r u c t i o n s  and l o a d s  t h e  

masking d a t a  i n t o  t h e  RAM from t h e  CPU. U5050 i s  a  t h r e e - l i n e  t o  e i g h t - l i n e  

decoder .  Only t h e  /YO and /Y3 l i n e s  a r e  used h e r e .  U5050 i s  addressed by 

c a l l i n g  page 1:FBXX o r  page 1.F8XX. 

The Expansion Gates ,  which r e c e i v e  t h e  Word Kecognizer o u t p u t s  from 

t h e  Expansion Opt ion c i r c u i t s .  These c o n s i s t  of U6050A, B y  C ,  and D .  

The Expansion Opt ion c i r c u i t s ,  which add s i x t e e n  channe l s  t o  t h e  7D02 

c a p a c i t y .  These c i r c u i t s  c o n s i s t  of Probe Receiver B u f f e r s  U3010 and U4010, 

Latches  U l O l O  and U6010, T r i - s t a t e  Buf fe r s  U3020 and U4020, and RAMs U4040 

and U5040. Also ,  one-half of U1030 performs t h e  CPU c o n t r o l l e r  f u n c t i o n .  

D e t a i l e d  D e s c r i p t i o n  

I n  t h i s  d e s c r i p t i o n ,  Diagrams 5A and 5B, which d e p i c t  t h e  Word 

Recognizer c i r c u i t s ,  and Diagram 6 ,  which d e p i c t s  t h e  Expansion Option 

p o r t i o n  of t h e  Word Recognizer w i l l  be  d i s c u s s e d .  Note t h a t  p a r t  of t h e  

Expansion Option a p p l i e s  t o  t h e  A c q u i s i t i o n  Memory c i r c u i t s ,  and i s  n o t  

d i s c u s s e d  h e r e .  Refer  t o  Diagram 5A. 

Loading t h e  Word Recognizers .  I n  t h e  fol lowing d i s c u s s i o n ,  a  0000 hex 

i s  t o  be  looked f o r  on t h e  SUT (System Under ~ e s t )  d a t a  bus  by word 

r e c o g n i z e r  1,  and word r e c o g n i z e r  3 i s  t o  look f o r  t h e  v a l u e  AAAA hex on 

t h e  SUT d a t a  b u s .  Thus, both  t h e  main word r e c o g n i z e r  and t h e  Expansion 

Option s e c t i o n  a r e  used i n  t h i s  example. 

Loading t h e  RAM r e q u i r e s  t h a t  a l l  don ' t  c a r e  b i t s  must be loaded wi th  

ones .  Thus, t h e  address  W s  ( ~ 6 0 2 0 ,  and ~ 4 0 1 0 )  must be loaded wi th  ones .  

To a d d r e s s  t h e s e  RAMs, t h e  CPU c a l l s  address  page lmFBXX. This  i s  done by 

f i r s t  p u l l i n g  t h e  /WR SEL l i n e  low a t  t h e  p i n  5  i n p u t  of U5050 ( t h e  l i n e  

cor responds  t o  a d d r e s s  page 1:FXXX). This l i n e  a l s o  connec t s  t o  U5040, p i n  

4 ,  on Diagram 5A. The use  of t h i s  g a t e  i s  d i s c u s s e d  l a t e r .  The B p a r t  o f  

a d d r e s s  FBXX i s  a p p l i e d  t o  U5050, p i n s  1,  2 ,  3 ,  and 6 ,  which a r e  t h e  A8, 

A9, A10, and A l l  s i g n a l s .  Now, t h e  /WR s i g n a l  must move low f o r  U5050 t o  

load t h e  RAMs. However, t h e  a d d r e s s  b i t s  must f i r s t  be enabled t o  pass  t o  

t h e  RAM i n p u t s  , a s  fo l lows  : 

The /WR SEL s i g n a l  a t  p i n  4  of U5040B i s  low, t h u s ,  p i n s  2  and 13 of 

U7050 a r e  h i g h .  A t  t h i s  t ime,  t h e  DISPLAY s i g n a l  i s  h i g h ,  so  t h e  r e s u l t i n g  

h i g h  from U7050A, p i n  12,  d i s a b l e s  l a t c h e s  U2020, U3020, U4020, and U5030. 



THEORY OF OPERATION - 7D02 LOGIC ANALYZER 

Also, U5040 p in  8  i s  low. This  p u l l s  low on one enable  input  of U1040, 

U2040, U3040, and U4040. Shor t ly  t h e r e a f t e r ,  t h e  ALE s i g n a l  from t h e  CPU 

goes low, s o  t h e  b i t s  from the  CPU pass  through U1040. U2040, U3040, and 

U4040, and a r e  presented t o  t he  inputs  of t h e  word recognizers .  The /WR 

s i g n a l  i s  pul led low, which enables  t h e  ou tputs  of U5050. The B p a r t  of 

address FBXX i s  a  b ina ry  1011, so t he  Y3 ou tpu t ,  pin 12,  of U5050 i s  low, 

and U6020 and U4010 a r e  enabled t o  load the  va lue  on t h e  CPU Data Bus a t  

t h e  s e l ec t ed  address .  As  a  r e s u l t ,  U6020 and U4010 a r e  loaded with FF ( a l l  

ones) i n  a l l  l o c a t i o n s .  

The upper address-equals system i s  no t  t o  be used i n  t h i s  example, 

so U5040 (on Diagram 6 )  a l s o  must be  loaded with ones.  This s t a g e  i s  loca ted  

a t  address  page 1: F7XX, which i s  appl ied t o  decoder U1030. A s  b e f o r e ,  

page 1, F ,  corresponds t o  t h e  /WR SEL s i g n a l ,  which i s  appl ied  t o  U1050D, 

p in  11 (Diagram 6 ) .  The o the r  i n p u t ,  p in  12, i s  t h e  A l l  s i g n a l ,  now low 

from t h e  7H pa r t  of the  address ,  so t he  p in  13  input  t o  U1030 i s  now h i g h ,  

a s  a  r e s u l t  of t h e  low /WR SEL s i g n a l .  Also,  t h e  A8 l i n e ,  appl ied  t o  t h e  

p in  14 input  of U1030, i s  high because of t h e  7H pa r t  of t he  address .  Thus, 

when t h e  /WR s i g n a l  goes low a t  p in  15 of U1030, pin 9 goes low t o  enable  

U5040. The ones t o  be loaded i n t o  U5040 a r e  appl ied  t o  t h e  RAM a s  fol lows:  

The low /WR SEL s i g n a l  i s  appl ied  t o  U1050C. Since t he  7D02 i s  opera t ing  

i n  a  d i s p l a y  mode a t  t h i s  t ime,  t h e  STORE s i g n a l  i s  low. Thus, output  p in  

10 i s  h igh ,  and input  l a t c h e s  U l O l O  and U6010 a r e  d i s ab l ed .  The /WR SEL 

s i g n a l  i s  a l s o  appl ied  t o  pin 10 of U1040; when t h e  ALE s i g n a l  a t  p in  9 

goes low, U1040 p i n  8  goes low t o  enable  U3020 and U4020, t h e  CPU address  

b u f f e r s .  Since t h e  STORE s i g n a l  i s  low, as  prev ious ly  d i scussed ,  t h e  address  

b u f f e r s  pass the  CPU address  t o  U5040 and U4040. However, o n l y  U5040 w i l l  

load t h e  d a t a ,  s i n c e  U4040 i s  not enabled by U1030. In  t h i s  way, U5040 i s  

loaded with ones i n  every c e l l  of t h e  RAP?. 

Recal l ing t h e  example, word recognizer  1  i s  t o  be loaded with 0000 

hex and word recognizer  3  i s  t o  be loaded with AAAA hex. Thus, t h e  mask 

t o  be  loaded i n t o  t he  RAMS w i l l  be a s  fol lows:  l o c a t i o n  00 and AA i n  U6030 

w i l l  s t o r e  a  one and four hex, r e s p e c t i v e l y ;  a l l  o the r  l oca t ions  w i l l  s t o r e  

a  zero  i n  t h e  lower n i b b l e .  The upper n ibb le  of d a t a  w i l l  s t o r e  an F  hex 

i n  U8010. 

The address  f o r  enabl ing U6030 and U8010 i s  page 1:F8XXY so t h e  /WR 
SEL l i n e  i s  pu l led  low by t h e  CPU. This d i s a b l e s  l a t c h e s  U2020, U3020. 

U4020, and U5030, and enables  the  address b u f f e r s  from the  CPU ( ~ 1 0 4 0 ,  

U2040, U3040, and ~ 4 0 4 0 ) .  This app l i e s  t he  addresses  t o  t h e  word recognizer  
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RAMs through U3040 and U4040. Now, t h e  /WR s i g n a l  goes low t o  enable  U5050 

(Diagram 5 ~ 1 ,  which p u l l s  low on pin 20 of t h e  w r i t e  enable  l i n e  of U6030 

and U801O. A t  t h e  f i r s t  w r i t e ,  which i s  usua l1  y  a t  address  00, an F'1 hex 

i s  loaded. A t  a l l  o the r  addresses ,  except f o r  AA (which i s  t o  be loaded 

with F4) ,  a  FO i s  t o  be  loaded. 256 load cyc l e s  l a t e r ,  t h e  RAMs a r e  loaded. 

Returning t o  t h e  c i r c u i t s  on Diagram 6 ,  p a r t  of t h i s  example was t o  

load U4040 with a  1  a t  l o c a t i o n  00, and a  4  a t  l o c a t i o n  AA. To address  t h e  

RAM, page 1:F6XX i s  c a l l e d ;  t h e  d a t a  comes i n t o  U4040 on the  D4 through 

D7 l i n e s ,  and t h e  w r i t e  enable  l i n e ,  pin 20, i s  se l ec t ed  by pin 10 of 

U1030. Following t h e  load cyc l e ,  l o c a t i o n  00 w i l l  con ta in  a  1 hex and AA 

w i l l  con ta in  a  4  hex;  a l l  o the r  l oca t ions  w i l l  con t a in  0  hex. This completes 

t h e  loading of t h e  word recognizer  f o r  t h i s  example. I n  summary, i f  t h e  

word app l i ed  t o  t h e  d a t a  f i e l d  i n  word recognizer  1 equa ls  0000 and a t  

another  time t h e  word appl ied  t o  t h e  d a t a  f i e l d  i n  word recognizer  3  equa ls  

AAAA hex, then a  word r ecogn i t i on  output  should pass t o  t h e  S t a t e  Machine 

c i r c u i t s  from the  two word recognizers  j u s t  loaded. 

Word Recognition. Some time a f t e r  t h e  mask i s  s t o r ed  i n  t h e  two RAMs 

of t h e  Word Recognizer, t h e  7D02 t r a n s i t i o n s  i n t o  t h e  S to re  mode of 

ope ra t i on .  This  means t h a t  high-speed d a t a  i s  coming through from t h e  probe 

t o  t h e  Word Recognizer v i a  P105 ( s ee  t h e  l e f t  edge of Diagram 5A). The 

incoming d a t a  i s  appl ied  through d a t a  b u f f e r s  U1010, U2010, and U3010, 

which provide h y s t e r e s i s  bu f f e r ing  t o  t he  input  l a t c h e s ,  U2020, U3020, 

U4020, and U5030. ( ~ o t e  t h a t  t he  l i n e s  connecting t o  U5030 a r e  no t  buffered 

on t h i s  board; bu f f e r ing  occurs  on t h e  Front End board.)  

A t  t h e  proper time f o r  each appl ied word, t h e  ST CLK 1 s i g n a l  c locks 

t h e  words i n t o  t he  input  l a t c h e s .  The word t h a t  i s  present  on t he  l a t c h e s  

ou tputs  i s  s en t  through P105 t o  t h e  Acquis i t ion  Memory c i r c u i t s .  The same 

d a t a  i s  a l s o  appl ied  t o  t he  Word Recognizers on Diagram 5B. Likewise ( s e e  

Diagram 61 ,  t h e  ST CLK 1 s i g n a l  c locks t h e  appl ied words i n t o  t he  Expansion 

Option input  l a t c h e s ,  U l O l O  and U6010. The words a r e  then appl ied  t o  t h e  

P i p e l i n e  l a t c h e s ,  then t o  t h e  Expansion Option Memory RAMs. 

Recal l  t h a t  Word Recognizers 2  and 4  a r e  no t  i n  use f o r  t h i s  example. 

A s  a  r e s u l t  of t h e  mask t h a t  i s  i n  U6030, Pin 10 and 14 of  t h i s  RAM a r e  

he ld  low. The low from pin 10 i s  appl ied  t o  p in  2  of U6050A; t h i s  ho lds  

i t s  output  p in  3 low, which holds the  output  of U7040B, /WR4, high.  Likewise, 

t h e  low a t  p in  14 of U6030 causes p in  6 of U6050 t o  hold t he  output  of 

U4030 h igh  (/WR2). 
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For any o t h e r  inpu t  than  00 o r  AA hex,  p i n  16 and 12 of U6030 a r e  

low. When a  00 hex i s  read from U6030, ou tpu t  p i n  16 w i l l  go h i g h .  However, 

t h e  ou tpu t  of U6050D w i l l  n o t  go h igh  u n l e s s  word r e c o g n i t i o n  h a s  occurred 

i n  t h e  Expansion Option word r e c o g n i z e r  a s  w e l l .  R e f e r r i n g  t o  Diagram 6 
a g a i n ,  U4040 was masked f o r  a  00 hex on t h e  upper d a t a  b y t e .  When a  00 i s  

read from U4040, p in  16 goes h i g h ,  which enab les  t h e  o t h e r  s i d e ,  p i n  12 

of U6050 ( ~ i a g r a m  5 ~ ) .  The ou tpu t  of U6050D i s  connected t o  p i n  12 of 

U5020. The o t h e r  i n p u t s  of U5020 have been s e t  h igh  by t h e  mask, so when 

p i n  12 goes h i g h ,  t h e  / W R ~  s i g n a l  a t  p i n  8  goes low, and t h e  S t a t e  Machine 

i s  informed t h a t  a  match h a s  occurred i n  Word Recognizer 1. 

I n  t h e  same way, when t h e  d a t a  a p p l i e d  t o  U6030 i s  AA hex ,  p i n  12 

goes h i g h .  R e f e r r i n g  t o  Diagram 6,  when t h e  d a t a  a t  t h e  i n p u t  o f  U4040 i s  

AA, p i n  12 goes h i g h  a l s o .  These two e v e n t s  cause  t h e  ou tpu t  o f  U6050C 

( p i n  8 )  t o  go h i g h ,  enab l ing  t h e  o u t p u t  of U7040A, /WR3, t o  go low. (As 

i n  t h e  c a s e  of Word Recognizer 1, t h e  o t h e r  i n p u t s  t o  U7040A were a l r e a d y  

h i g h ,  due t o  t h e  mask loaded i n  t h e  RAMS.) 

ACQUISITION MEMORY 

Introduction 

The A c q u i s i t i o n  Memory c i r c u i t s  perform t h e  fo l lowing  f u n c t i o n s  : 

1. S t o r a g e  o f  44 channe l s  of d a t a  f o r  d i s p l a y  on t h e  Mainframe CRT. 

2. P roduc t ion  of t h e  d e l a y  t h a t  i s  r e q u i r e d  f o r  g e n e r a t i n g  complex 

t r i g g e r s  and q u a l i f i e r s .  

3. Genera t ion  o f  a  h a l t  command t o  t h e  system under t e s t  (SUT) .  

4 .  Genera t ion  o f  t h e  s i g n a l  t h a t  c o n t r o l s  t h e  system t r a n s f e r  from 

s t o r e  t o  d i s p l a y  mode. 

5. P o s i t i o n i n g  o f  t h e  t r i g g e r  word r e l a t i v e  t o  t h e  s t o r e d  d a t a .  

Refer  t o  F i g .  2-14, a  d e t a i l e d  b lock  diagram of  t h e  A c q u i s i t i o n  Memory 

C i r c u i t s .  Note t h a t  t h e  Expansion Option i s  d e p i c t e d ,  and i s  d i s c u s s e d  a s  

an i n t e g r a l  p a r t  of t h e  c i r c u i t r y .  
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The 44 d a t a  inputs  from the  Word Recognizer C i r c u i t s  a r e  connected 

t o  t he  28-bit  and 16-bit  P ipe l ine  Latch C i r c u i t s .  Words a r e  consecut ive ly  

clocked i n t o  t he  l a t c h e s  by t h e  ST CLK 1  s i g n a l .  The same c lock  edge 

increments t h e  Address Counter. Following t h i s  edge, a  word i s  w r i t t e n  

i n t o  t he  RAM from the  P ipe l ine  Latch.  The word i s  s t o r e  on ly  i f  t h e  Address 

Counter increments,  a s  con t ro l l ed  by t h e  QUAL TRACE s igna l  from t h e  S t a t e  

Machine c i r c u i t s .  Otherwise,  t h e  addressed RAM c e l l  i s  ove rwr i t t en ,  and 

t h e  word i s  e f f e c t i v e l y  no t  s t o r ed .  

The Address Counter and Control  Logic s e c t i o n  r ece ives  t he  ST CLK 1 ,  

QUAL TRACE, and A@-A9 s i g n a l s ,  p lus  con t ro l  s i g n a l s  from the  CPU Mode 

Control c i r c u i t .  The Address Counter and Control Logic c i r c u i t s  address  

t h e  RAM, c o n t r o l  t he  read and w r i t e  opera t ions  t o  and from the  RAM, and 

send out  t h e  address s i g n a l s  t o  t h e  Last Address Buffer .  The CPU Mode 

Control r ece ives  d a t a  from the  CPU t o  d i r e c t  t he  a c t i v i t i e s  on t h e  Acquis i t ion  

Memory Board. This c i r c u i t  d i r e c t s  t he  Address Counter and Control Logic 

c i r c u i t s  i n  both t he  main and expanded sec t ions  of t h e  7D02. It a l s o  

c o n t r o l s  t h e  opera t ing  mode of t h e  256-bit Delay Counter. 

The RAM i s  256 by 44 b i t s  i n  capac i ty .  It and t h e  input  l a t c h  c o n s t i t u t e  

t h e  p ipe l ine  r e f e r r e d  t o  e a r l i e r ,  i n  t h a t  a  word i s  temporar i ly  s tored  i n  

t h e  RAM t o  permit o the r  c i r c u i t s  i n  t h e  7D02 time t o  produce complex s i g n a l s  

such a s  t r i g g e r s  and q u a l i f i e r s .  

The RAM Read Control decodes t he  address and con t ro l  l i n e s  from the  

CPU i n  order  t o  read va r ious  b u f f e r s  and t h e  RAM. The outputs  of  t h e  c i r c u i t  

i nc lude  t h e  IDISPLAY COMMAND and /STORE COMMAND s i g n a l s ,  t h e  /LAST ADDR 

+1 s i g n a l ,  t h e  READ ENABLE s igna l  t o  t h e  RAM c i r c u i t s  and t h e  READ ENABLE 

s i g n a l  t o  t h e  CPU A c t i v i t y  Monitor. 

The Display/ S to re  Mode Control c i r c u i t ,  us ing the  s i g n a l s  from the  

RAM Read Control c i r c u i t ,  t he  256-bit Delay Counter, and t h e  ST CLK 1 and 

STOP TRACE s i g n a l s ,  produces t he  DISPLAY and STORE s i g n a l s  t h a t  a r e  used 

by t h e  7D02 a s  t he  t iming ind ices  f o r  high-speed s t a r t - s t o p  ope ra t i ons .  

The CPU A c t i v i t i y  Monitor r ece ives  s t a t u s  s i g n a l s  from t h e  Hal t  SUT 

Generator c i r c u i t ,  t he  DisplaylStore  Mode Control ,  t he  S t a t e  Machine, t h e  

Main Sec t ion  Tr igge r ,  t h e  Main Memory, and the  Main Sec t ion  S ta r t -up  

c i r c u i t s .  The monitor b u f f e r s  these  s i g n a l s  and informs t h e  CPU of s i g n a l  

s t a t u s .  
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The 256-bit Delay Counter permits t h e  opera tor  t o  p o s i t i o n  t h e  d i s p l a y  

i n  r e l a t i o n  ta the  t r i g g e r  po in t .  The counter  i s  con t ro l l ed  by t h e  CPU 

Mode Cont ro l ,  which c o n t r o l s  t h e  loading of t h e  amount of de l ay .  The QUAL 

TRACE s i g n a l  enables  the  counter  opera t ion .  

The Las t  Address Buffer ,  when in t e r roga t ed  by t h e  CPU, p laces  t he  

c u r r e n t  address from t h e  Memory Address Counter (MAC) onto t h e  Data Bus 

l i n e s .  

Deta i led  Descr ip t ion  

Refer t o  Diagrams 7A and 7B, which dep ic t  t he  c i r c u i t s  located on the  

Acquis i t ion  Memory Board. Also, r e f e r  t o  Diagram 6 ,  which d e p i c t s  t h e  

Expansion Option. 

The fol lowing d e s c r i p t i o n  i s  s p l i t  i n t o  two p a r t s .  The f i r s t  pa r t  

d i scussed  major c i r c u i t  a reas  i n  d e t a i l ;  t he  second provides  examples of 

ope ra t i on  i n  va r ious  modes. 

CPU Mode Control 

This c i r c u i t  c o n s i s t s  of U5040C and D ,  U1030B, U1025B and D ,  U l O l O B  

and Mode Control Latch U2020. It i s  d r iven  by address  l i n e s  A8 through 

A l l ,  t h e  /WR l i n e ,  t h e  /LATCHES SEL l i n e ,  and the  D0 through D3 d a t a  bus 

l i n e s .  The CPU addresses  t h e  Mode Control t o  s e t  t h e  opera t ing  modes of  

t he  Acquis i t ion  Memory c i r c u i t s .  Refer t o  Table 2-9, which i s  t h e  t r u t h  

t a b l e  f o r  t he  D@ through D3 i n p u t s .  These inputs  s e t  t he  mode of ope ra t i on .  

The l a t c h  i s  enabled by holding the  A8 address l i n e  high a t  pin 12B of 

P207. The c lock  t o  U2020 i s  permitted t o  pass i f  A10 i s  h igh ,  A9 i s  low, 

A l l  i s  low, and /LATCHES SEL i s  low. The p o s i t i v e  edge necessary t o  c lock 

t h e  d a t a  i n t o  t he  l a t c h  i s  furnished by t h e  /WR s i g n a l .  The address  s e t  

by t he  CPU t o  enable and clock U2020 i s  page O:F5XX, which inc ludes  t h e  

l i n e s  j u s t  d i scussed .  



THEORY OF OPERATION - 7D02 LOGIC ANALYZER 

TABLE 2-9 
Mode Control Latch Truth Table 

The CPU Mode Control  a l s o  c o n t r o l s  load ing  of t h e  Delay Counter ( ~ 1 0 4 0  

and ~ 2 0 4 0 ) .  This i s  accomplished by s e t t i n g  a  h i g h  on t h e  D3 l i n e .  

address ing  page 0:FSXX t o  c l o c k  t h e  h i g h  i n t o  U2020, t h e n  address ing  page 

O:F4XX. This permits  t h e  /WR s i g n a l ,  which moves low soon t h e r e a f t e r ,  t o  

p a s s  through U5040C, U1030A, U1025B, U l O l O B ,  and U1020C t o  c l o c k  t h e  Delay 

Counter.  (The t r a n s i t i o n  passes  through U1020C because  ST CLK 1 i s  low 

d u r i n g  t h e  load ing  p e r i o d . )  

To summarize, t h e  CPU Mode Control  performs t h e  fo l lowing  ( a s  l i s t e d  

b y  t h e  ou tpu t  p i n  number o f  ~ 2 0 2 0 ) :  

S t o r e  Mode 

S t o r i n g  d a t a ;  no h a l t ;  d e l a y  

n o t  pe rmi t t ed  

n o t  permit ted  

n o t  permit ted  

S t o r i n g  d a t a ;  h a l t  on s t o p ;  s t o r i n g ;  

d e l a y  

n o t  permit ted  

n o t  pe rmi t t ed  

n o t  pe rmi t t ed  

0 d e l a y ;  s t o r i n g  d a t a ;  no h a l t  

n o t  pe rmi t t ed  

n o t  pe rmi t t ed  

n o t  pe rmi t t ed  

0 d e l a y ;  h a l t  on s t o r e  s t o p ;  

s t o r i n g  d a t a  

n o t  pe rmi t t ed  

Data B i t s  

D 3 D 2 D 1 ~ 0  

0 0 0 0  

0 0 0 1  

0 0 1 0  

0 0 1 1  

0 1 0 0  

0 1 0 1  

0 1 1 0  

0 1 1 1  

1 0 0 0  

1 0 0 1  

1 0 1 0  

1 0 1 1  

1 1 0 0  

1 1 0 1  

Disp layMode  

No a c t i o n  

Reading d a t a  

Re ad ing  pipe 1 i n e  

n o t  permit ted  

Hal ted SUT 

Read d a t a ;  Hal ted SUT 

Read p i p e l i n e  d a t a ;  

Hal ted SUT 

n o t  pe rmi t t ed  

Loading d e l a y  coun te r  

Loading d e l a y  coun te r  

o r  r ead ing  d a t a  

no t  permit ted  

n o t  pe rmi t t ed  

Loading d e l a y  coun te r  

and Hal ted SUT 

Reading d a t a  o r  load ing  

d e l a y  c o u n t e r ;  h a l t e d  SUT 

1 1 1 0  

1 1 1 1  

n o t  permit ted  

n o t  pe rmi t t ed  

no t  pe rmi t t ed  

n o t  pe rmi t t ed  
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P i n  2 c o n t r o l s  U5040B, p a r t  o f  t h e  f l i p - f l o p  t h a t  e n a b l e s  read ing  of t h e  

memory i n  Disp lay  mode. 

P i n  3  g e n e r a t e s  t h e  /MEM EN s i g n a l ,  which e n a b l e s  load ing  t h e  MAC (Memory 

Address Counter)  on t h e  A c q u i s i t i o n  Memory and Expansion Option b o a r d s .  

Addresses a r e  loaded from t h e  CPU Address Bus d u r i n g  Disp lay  Mode. 

P i n  7 g e n e r a t e s  t h e  RDPL ( r e a d  p i p e l i n e )  s i g n a l  t h a t  c o n t r o l s  one s i d e  o f  

U l O l O D ,  which i n  t u r n  c o n t r o l s  t h e  ST CLK 1 s i g n a l  t o  be a p p l i e d  t o  t h e  

RAM r e a d / w r i t e  i n p u t s  d u r i n g  d i a g n o s t i c s .  

P i n  6 i s  t h e  /RDPL s i g n a l  t o  t h e  Expansion Opt ion board;  i t  s e r v e s  a  s i m i l a r  

purpose t o  t h e  RDPL s i g n a l .  

P i n  11 i s  t h e  /HALT ENABLE s i g n a l  t h a t  i n i t i a t e s  t h e  H a l t  SUT (System Under 

T e s t )  a c t i o n ;  t h e  s i g n a l  a l s o  connec t s  t o  t h e  CPU A c t i v i t y  Monitor ( ~ 2 0 3 0 )  

t o  inform t h e  CPU of  c i r c u i t  s t a t u s .  

P i n  15 e n a b l e s  U1030C, t h e  S top  Trace  T r i g g e r  inpu t  g a t e .  The l i n e  i s  h igh  

when no d e l a y  i s  s e l e c t e d .  

P i n  14 i s  t h e  d e l a y  s t o p  l i n e .  When t h e  l i n e  i s  h i g h ,  t h e  Delay Counter 

i s  enabled ( th rough  U1030A) t o  end t h e  S t o r e  c y c l e  a f t e r  t h e  c o r r e c t  d e l a y .  

Also ,  a  h i g h  l e v e l  on t h e  l i n e  enab le  passage of ST CLK 1 p u l s e s  t o  t h e  

Delay Counter through U1020C. When low, t h e  l i n e  enab les  load ing  of t h e  

Delay Counter .  The d e l a y  v a l u e  i s  loaded from t h e  CPU Data Bus d u r i n g  

Display Mode. The d e l a y  v a l u e  i s  t h e  complement of t h e  a b s o l u t e  d e l a y ,  

p l u s  one.  

RAM Read Cont ro l  

Th is  c i r c u i t  c o n s i s t s  of t h r e e - l i n e  t o  e i g h t - l i n e  decoder U2010, 

U5040A, U l O l O A  and U5040B (connected a s  a  f l i p - f l o p ) ,  U l O l O C ,  and U1025A. 

C e n t r a l  t o  t h e  c i r c u i t  i s  decoder U2010. CPU s i g n a l s  a d d r e s s i n g  t h e  decoder 

a r e  t h e  A@, A l ,  Alg,  and A l l  l i n e s .  The decoder i s  enabled through p i n  6 ,  

which i s  d r i v e n  by U5040A. The decoder o u t p u t s ,  Yfl through Y7, a r e  l i s t e d  

below: 

Y0 d r i v e s  t h e  t r i - s t a t e  enab le  inpu t  t o  RAM U3020 and U4030. When low, t h e  

s i g n a l  causes  t h e  d a t a  i n  t h e  RAM a t  t h e  address  s p e c i f i e d  by t h e  MAC t o  

b e  s e n t  o u t  on t h e  d a t a  bus l i n e s .  
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Y1 d r i v e s  t h e  second p a i r  of RAMs, U5020 and U5030. As above, t h e  a c t i o n  

i s  t h e  same a s  f o r  Y 0 .  

Y 2  d r i v e s  t h e  t h i r d  p a i r  of RAMs, U6020 and U6030, a s  above. 

Y 3  d r i v e s  t h e  l a s t  RAM, U7020. As  descr ibed  above, when pin 18 of U7020 

( t r i - s t a t e  i npu t )  i s  pul led low, .the word a t  t he  addressed l o c a t i o n  i s  

appl ied  t o  t h e  D ~ J  through D3 Data Bus l i n e s .  

Y 4  i s  t h e  /DISPLAY COMMAND s i g n a l ,  which i s  t h e  t r i g g e r  from t h e  CPU 

( through ~ 2 0 1 0 )  t o  s h i f t  t he  Acquis i t ion  Memory c i r c u i t s  t o  t h e  Display 

mode. The s i g n a l  i s  used t o  s e t  t h e  Disp lay /S tore  f l i p - f l o p  and i s  s e n t  

o f f  t h e  board t o  be  used i n  t h e  Timing Option c i r c u i t s .  

Y 5  i s  t h e  /STORE COMMAND s i g n a l ,  which i s  t h e  t r i g g e r  from t h e  CPU ( through 

~ 2 0 1 0 )  which s h i f t s  t h e  Acquis i t ion  Memory c i r c u i t s  t o  t h e  S to re  Mode. The 

s i g n a l  s e t s  CPU A c t i v i t y  Monitor f l i p - f l o p  U6040A when the  S t o r e  ope ra t i on  

beg ins ,  c locks ~ i s ~ l a ~ / S t o r e  Mode Control f l i p - f l o p  U7040B a t  t he  s t a r t  

of a  S t o r e  ope ra t i on ,  and i s  a l s o  s en t  t o  t he  Timing Option c i r c u i t s .  

Y6 i s  t h e  LAST ADDR +1 l i n e ;  i t  i s  used by t h e  CPU t o  enable  U3030, t h e  

Last Address +1 Buffer ,  t o  determine the  address i n  t h e  MAC a t  t h e  t r a n s i t i o n  

t o  Display Mode. 

Y7 is t h e  enable  l i n e  f o r  U2030, which forms p a r t  of t h e  CPU A c t i v i t y  

Monitor. U2030 i s  t h e  S t a tu s  Monitor, which when enabled fu rn i shes  s t a t u s  

information from t h e  Acquis i t ion  Memory c i r c u i t s  t o  t he  CPU. 

The /RD and /ACQ MEM SEL (address  ~ : E X X X )  s i g n a l s  a r e  appl ied t o  

U5040A, another pa r t  of t h e  RAM Read Control .  When t h e  two s i g n a l s  a r e  

low, U2010 i s  enabled and, i n  Display mode, f l i p - f l o p  U1010A-U5040B i s  

r e s e t .  U l O l O C  and U1025A form the  ga t ing  c i r c u i t  t h a t  c o n t r o l s  t he  MAC 

dur ing  the  Disp lay  mode, on both t he  main Acquis i t ion  Memory and on t h e  

Expansion Option board. The ST CLK 1  s i g n a l  i s  permitted t o  pass when t h e  

STORE s i g n a l  i s  high from U6040B. This high a l s o  ho lds  both UlOI .OC,  p in  

8 ,  and U1025A, pin 2  high.  This i n  t u r n  p u l l s  pin 12 of U1020D (Diagram 

7A) and p in  1  of U1040A (Expansion Option, diagram 6 )  low. This  passes  t he  

ST CLK 1 s i g n a l  t o  t h e  MAC a f t e r  the  Display t o  S t o r e  t r a n s i t i o n .  

During a  Read ope ra t i on ,  U2020 s e t s  p in  6  of U5040B h igh .  This forces  

p in  2 of U l O l O A  low, which permits U5040A t o  con t ro l  U l O l O A .  The CPU has  

s e t  address  page 2:EXXX (/ACQ MEM SEL), so U5040A p i n  2  i s  low. t h u s ,  when 

/ R D  goes low a t  pin 3  of U5040A, the  t r a n s i t i o n  i s  passed through U5040A 

and U l O l O A  t o  U l O l O C ,  p in  9 ,  and U1025A, p i n  3.  The STORE s i g n a l  i s  low 
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t o  t h e  o the r  inputs  of t he se  ga t e s  ( s i n c e  t he  7D02 i s  i n  Display mode), 

so t h e  t r a n s i t i o n  can pass through t o  c lock t h e  MAC. Pin 13 of U1020D i s  

enabled by t h e  low ST CLK 1  s i g n a l .  

CPU A c t i v i t y  Monitor 

This  c i r c u i t  c o n s i s t s  of U7010D, f l i p - f l o p  U6040A, and bu f f e r  U2030. 

P e r i o d i c a l l y ,  t h e  CPU addresses  page 2:E803, which causes decoder U2010 

t o  enable  placing the  d a t a  a t  t h e  bu f f e r  i npu t s  on t h e  Data Bus, l i n e s  DB 

through D7. This buf fe red  information i s  descr ibed  i n  t he  fol lowing 

paragraphs.  Note t h a t  pa r t  of  t h e  bu f f e r  provides t h e  CPU wi th  access  t o  

t h e  S t a t e  Machine s t a t u s  l i n e s .  The d e s c r i p t i o n s  a r e  organized by U2030 

input  p in  number. 

P in  12 i s  t h e  COUNTER RESET READ s i g n a l  from the  S t a t e  Machine. 

P in  14 i s  t h e  /HALT ENABLE s i g n a l  from the  p in  11 output  of U2020. See t h e  

CPU Mode Control d e s c r i p t i o n  f o r  more information.  

P in  16 i s  t h e  DISPLAY s i g n a l  from U6040B. This  s igna l  i s  h igh  when a  Display 

ope ra t i on  i s  occur r ing .  

P in  18 i s  t h e  output  of U7010C, which i s  t h e  pending s t o p  a c q u i s i t i o n  

s i g n a l .  

P in  2 i s  t h e  /STOP TRACE LATCHED s i g n a l  from the  S t a t e  Machine. 

P in  4 i s  from U6040A and i n d i c a t e s  t h a t  t h e  MAC has  cycled a t  l e a s t  once. 

(U6040A i s  d iscussed  l a t e r . )  

P i n  6 is  t h e  / I N H I B I T  2  s i g n a l  from the  S t a t e  Machine. 

P in  8 is t h e  STORE s i g n a l  from U6040B. It i s  h igh  when a S t o r e  ope ra t i on  

i s  occur r ing .  

Some of t h e  above-noted l i n e s  come from the  S t a t e  Machine. Refer t o  

t h e  S t a t e  Machine d e s c r i p t i o n  f o r  more information.  

Another pa r t  of t h e  CPU A c t i v i t y  Monitor c o n s i s t s  of U7010D and U6040A. 

A t  t he  s t a r t  of a  S tore  opera t ion ,  t h e  /STORE COMMAND s i g n a l  i s  pu l led  low 

momentarily by U2010, which s e t s  U6040A. The /Q output  of t h e  f l i p - f l o p  

connects t o  U2030, and ind i ca t e s  t he  s t a t u s  of t he  MAC. The Q output  of  

t h e  f l i p - f l o p  i s  coupled back t o  i t s  own J i n p u t ,  p i n  2,  so U6040A can 
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change s t a t e  on ly  once more, then  i t  locks up. A t  t h e  s t a r t  of t h e  S t o r e  

ope ra t i on ,  t h e  /INHIBIT 2  s igna l  i s  low. Thus, t he  ou tput  of U7010D i s  

high and U6040A cannot switch back t o  t h e  r e s e t  s t a t e .  Following t h e  

p o s i t i v e  excursion of /INHIBIT 2, the  p in  12 input  of U7010D i s  con t ro l l ed  

by t h e  overf low output  of U4040, one s t a g e  of t he  MAC. This l i n e  s t a y s  

low, d i s a b l i n g  U6040A, u n t i l  t he  MAC counts up t o  FF. Then the  l i n e  goes 

h igh ,  a l lowing f l i p - f l o p  U6040A t o  swi tch ,  and be r e s e t  by t h e  next ST CLK 

1  s i g n a l .  A s  a  r e s u l t ,  U6040A p in  6  p u l l s  i t s  own pin 2  input  low, so 

subsequent c lock  pulses  have no e f f e c t .  Thus, U6040A i n d i c a t e s  t o  t he  CPU 

when the  MAC has  counted t o  FF, by locking up a f t e r  t h a t  event occurs ;  

i . e . ,  when the  memory i s  f i l l e d  t o  capac i ty .  

Display/Store Mode Control 

This c i r c u i t  c o n s i s t s  of U1030A, U1030C, U7010C, U6040B, and U7040B, 

and s e t s  t h e  opera t ing  mode fo r  t h e  Acquis i t ion  Memory c i r c u i t .  A t  t he  

s t a r t  of a  Display ope ra t i on ,  t h e  high DISPLAY s i g n a l  from U6040B, p in  10, 

i s  s en t  t o  pin 1  of U7010A t o  s e t  t h e  /HALT SUT l i n e  low, t o  U2030 t o  

i n d i c a t e  s t a t u s  t o  t he  CPU, and t o  U7040B ( t o  r e l e a s e  con t ro l  of t h e  

f l i p - f l o p ) .  Sometime l a t e r ,  when t h e  CPU c a l l s  fo r  a  S tore  ope ra t i on ,  t h e  

/STORE COMMAND s i g n a l  w i l l  go low, then  h igh ,  and c lock  U7040B t o  t h e  s e t  

s t a t e .  The low from p in  9 of U7040B enables  f l i p - f l o p  U6040B t o  r e s e t  on 

t h e  next excursion of t h e  ST CLK 0 s i g n a l .  When t h i s  occurs ,  t h e  STORE 

s i g n a l  moves h igh .  A t  t he  same t ime,  t h e  low DISPLAY s igna l  r e s e t s  U7040B. 

From then on, U6040B w i l l  not  change s t a t e  again u n t i l  a  h igh  s t a t e  i s  

provided by U7010C. This occurs when t h e  STOP TRACE TRIGGER s igna l  from 

t h e  S t a t e  Machine goes high (zero-delay p a t h ) ,  o r  when the  Delay Counter 

overflows. When e i t h e r  of these  condi t ions  produces t he  high s t a t e  t o  p in  

14 of U6040B, t h e  next ST CLK 0 excursion s e t s  U6040B, and the  DISPLAY 

s i g n a l  once again moves high.  F l ip- f lop  U7040B remains i n  t h e  r e s e t  condi t ion  

u n t i l  the  /STORE COMMAND s i g n a l  once again clocks i t  t o  t he  s e t  s t a t e .  

As mentioned e a r l i e r ,  U1030C i s  one path f o r  ending a  s t o r e  ope ra t i on ,  

and i s  used when no de l ay  i s  programmed. Pin 10 of U1030C i s  held h igh  by 

U2020 t o  enable  t h i s  pa th .  The /INHIBIT 2 s i g n a l  i s  low f o r  he f i r s t  two 

ST CLK 1  pu lses  t o  keep the  ga t e  from terminat ing t h e  opera t ion  too soon; 

t h e  s i g n a l  moves high a f t e r  t he  second pu l se ,  and the  g a t e  i s  then under 

con t ro l  of t h e  STOP TRACE TRIGGER s igna l  from the  S t a t e  Machine. L a t e r ,  

t h i s  s i gna l  moves h igh ,  causing the J input  of U6040B t o  move high and 

te rmina te  the  S to re  ope ra t i on .  

The o t h e r  s t o p  path i s  through U1030A. A t  t he  s t a r t  of t h e  S to re  

ope ra t i on ,  U7040A i s  r e s e t  by t he  /INHIBIT 2  s i g n a l .  The low s t a t e  from 
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U7040A p r e v e n t s  U1040 and U2040 from increment ing u n t i l  t h e  STOP TRACE 

TRIGGER s i g n a l  a t  p i n  2  moves h i g h .  Following t h e  p o s i t i v e  edge of t h e  ST 

CLK 1 s i g n a l  a p p l i e d  t o  p i n  4  of U7040A, t h e  f l i p - f l o p  changes s t a t e ,  and 

t h e  p i n  10 i n p u t  t o  U1040 i s  enabled.  The p i n  1 3  i n p u t  of U1030A has  a l r e a d y  

been enabled by t h e  CPU. As each v a l i d  s t o r e d  word o c c u r s ,  t h e  QUAL TRACE 

s i g n a l  i s  a l s o  h i g h .  Thus, t h e  Delay Counter increments  u n t i l  t h e  overf low 

b i t  ( p i n  2 of U1030A) goes h i g h .  The r e s u l t i n g  h igh  a t  p i n  14 of U6040B 

c a u s e s  t h e  D i s p l a y / S t o r e  f l i p - f l o p  t o  s e t  a t  t h e  nex t  ST CLK @ p o s i t i v e  

e x c u r s i o n .  

H a l t  SUT Generat  or 

Th is  c i r c u i t  c o n s i s t s  of U1025C, U1020A, and t h e  f l i p - f l o p  t h a t  

c o n s i s t s  of U7010A and U7010B. The c i r c u i t  is  used t o  s t o p  t h e  system under 

t e s t  (SUT) when t h e  7D02 Main S e c t i o n  s t o p s  (when i t  changes from S t o r e  

mode t o  D i s p l a y  mode) . 

Assume t h a t  no H a l t  SUT i s  s e l e c t e d  and t h a t  t h e  DISPLAY s i g n a l  i s  

low, i n d i c a t i n g  t h a t  t h e  7D02 i s  i n  t h e  S t o r e  mode. The low a t  U7010 p i n  

1 e n s u r e s  t h a t  t h e  /HALT SUT l i n e  i s  h i g h  f o r  t h e  t ime t h a t  t h e  DISPLAY 

l i n e  i s  low. The /HALT ENABLE l i n e  from U2020 p i n  11 i s  h i g h  a l s o ,  s i n c e  

H a l t  SUT i s  n o t  s e l e c t e d ,  s o  t h a t  h i g h  h o l d s  p i n  4  of U7010 h i g h ,  which 

i n  t u r n  ho lds  p i n  2  of U7010 low. Thus, when DISPLAY moves h i g h  a t  t h e  end 

o f  t h e  D i s p l a y  p e r i o d ,  p i n  2 h o l d s  t h e  /HALT SUT s i g n a l  h igh .  

I f  Ha l t  SUT i s  s e l e c t e d ,  t h e  /HALT ENABLE l i n e  i s  p u l l e d  low, which 

permi t s  U1025C t o  c o n t r o l  U1020A. When STORE goes high and DISPLAY low, 

U7010 p i n  4  goes low, and U7010 p i n  2  goes h i g h .  The h igh  on p i n  2  e n a b l e s  

t h e  DISPLAY s i g n a l  t o  c o n t r o l  t h e  s t a t e  o f  /HALT SUT; t h a t  i s ,  when DISPLAY 

i s  h i g h ,  /HALT SUT i s  low, and v i c e  v e r s a .  

Should H a l t  SUT b e  t e r m i n a t e d ,  t h e  /HALT ENABLE l i n e  r e t u r n s  h i g h ,  

which b locks  t h e  STORE s i g n a l  from having f u r t h e r  c o n t r o l  through U1025D. 

The n e x t  t ime t h a t  /HALT SUT i s  moved h igh  by t h e  low-going DISPLAY s i g n a l ,  

p i n s  4  and 5  of U7010 w i l l  bo th  b e  h i g h ,  f o r c i n g  p i n  6 low, and l o c k i n g  

t h e  /HALT SUT l i n e  h i g h .  
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Memory Address Counter 

The Memory Address Counter (MAC) c o n s i s t s  of e igh t -b i t  b i n a r y  counter  

U3040 and U4040 (on t h e  Acquisiton Memory board) and U3050 and U4050 (on 

t h e  Expansion Option board) .  Each of t he se  counters  can be  p re se t  t o  any 

number from @ t o  255, and opera tes  i n  two ways: I n  S to re  ope ra t i ons ,  t h e  

counters  s e q u e n t i a l l y  address t h e  RAM on each a c t i v e  edge of ST CLK 1. I n  

Display ope ra t i ons ,  t h e  counters  a r e  loaded from the  CPU Address bus with 

a  RAM address  conta in ing  d a t a  needed by t h e  CPU. 

A t  t h e  s t a r t  of t h e  s to rage  o p e r a t i o n ,  t h e  CPU does a  f a l s e  read a t  

address  2:E3ECY which s e t s  t he  i n i t i a l  address f o r  t h e  MAG t o  F (hex) .  

This  loading i s  enabled by t h e  /MEM EN s i g n a l  from U2020. Af te r  t h e  STORE 

command i s  s e n t ,  U1020D i s  enabled t o  pass  ST CLK 1 pulses  t o  t h e  clock 

input  of U3040 and U4040. Likewise,  MAC U3050 and U4050 on Diagram 6 a r e  

loaded, enabled,  and clocked i n  t h e  same fashion a s  t h a t  on Diagram 7. A s  

c lock  pulses  a r e  appl ied t o  t h e  MAC, t h e  QUAL TRACE s i g n a l  i s  a s s e r t e d  

with each v a l i d  word t h a t  i s  presented t o  t h e  memory. Thus, t he  counter  

advances on ly  when the  QUAL TRACE s i g n a l  i s  h igh ,  i n d i c a t i n g  q u a l i f i e d  

d a t a .  Otherwise, a s  each succeeding word e n t e r s  t h e  memory, i t  w r i t e s  over  

t h e  prev ious ly  s to red  word u n t i l  a  q u a l i f i e d  word appears  and t h e  count r  

i s  incremented. 

RAM c o n t r o l  i s  exerc i sed  by t h e  MA0 through MA7 l i n e s  from the  MAC. 

When t h e  CPU reads t he  d a t a  ou t  of t h e  RAMs, it f i r s t  i n t e r r o g a t e s  t he  

Last  Address Buffer .  This  b u f f e r  places  t h e  l a s t  address  t h a t  was s en t  

from the  MAC t o  t h e  RAMs on t h e  Data Bus. When t h e  CPU s e l e c t s  a  p a r t i c u l a r  

address  t o  be  r ead ,  i t  f i r s t  sends t h a t  address  t o  the  MAC. Then, when the  

/ R D  s igna l  from t h e  CPU goes low, t he  address i s  clocked i n t o  t h e  MAC and 

t h e  con ten t s  of t h e  address  a r e  appl ied t o  t he  Data Bus. 

Delay Counter 

This c i r c u i t  c o n s i s t s  of e i g h t - b i t  b ina ry  counters  U1040, U2040, and 

U7040A on Diagram 7A, and i s  used t o  change the  pos i t i on  of d a t a  on t h e  

CRT. A s  d i scussed  e a r l i e r ,  two pa ths  e x i s t  f o r  t he  STOP TRACE TRIGGER t o  

s t o p  t h e  system. Af te r  t h e  /INHIBIT 2  s igna l  r e s e t s  U7040A, t h e  Delay 

Counter remains d i sab led  u n t i l  t he  STOP TRACE TRIGGER s i g n a l  goes h igh .  

The high causes p i n  6 of U7040A t o  go high a t  t he  next  ST CLK 1. The high 

from U7040A enables  t he  Delay Counter t o  begin count ing.  
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The CPU loads t h e  Delay Counter with a  p re se t  number v i a  t he  Do-D7 

Data Bus l i n e s  before  the  s to rage  cyc l e  begins .  It i s  loaded by t h e  same 

l i n e  from U2020 t h a t  enables  U1030A p i n  13. When the  counter  reaches 
overflow, U2040 pin 15 moves h i g h ,  and U1030A pin  12 moves low, which 

causes  t h e  7D02 t o  s h i f t  back t o  t h e  Display mode. Thus, t h e  STOP TRACE 

TRIGGER s i g n a l  i s  delayed i n  s topping a c q u i s i t i o n  by t h e  de l ay  s e t  i n  t h e  

counter  by t h e  CPU. 

Las t  Address Buffer 

This  c i r c u i t  c o n s i s t s  of on ly  U3030, and i s  used t o  inform the  CPU 

of t h e  ~ o i n t  a t  which the  MAC stopped, and thus t h e  l o c a t i o n  t h a t  was l a s t  

s t o r e d .  When t h e  CPU r e q u i r e s  t h i s  in format ion ,  i t  s e t s  t h e  LAST ADDR +1 

l i n e  from U2010 low (by doing a  read a t  2 : ~ 8 0 2 ) ,  which enables  t h e  b u f f e r  

t o  p l ace  t he  d a t a  from the  MAC on t h e  Data Bus. 

P i p e l i n e  Regis te r  

This  c i r c u i t  c o n s i s t s  of l a t c h e s  U3010, U4010, U5010, and U6010 on 

Diagram 7B, and U2020 and U5020 on Diagram 6. The address ,  d a t a ,  and c o n t r o l  

b i t s  from the  Word Recognizer a r e  appl ied t o  t he  inputs  of t h e  P i p e l i n e  

Reg i s t e r ,  which temporar i ly  s t o r e s  these  b i t s  fo r  l a t e r  s t o r age  by t h e  

RAM. Regis te r  c locking i s  provided by t h e  ST CLK 1 s i g n a l ,  gated by U1020D. 

Each ST CLK 1 pulse  advances t he  next word from the  Word Recognizer t o  t he  

R e g i s t e r ,  where i t  i s  he ld  f o r  one ST CLK 1 cyc le  before  being loaded i n t o  

t he  RAM. 

The Expansion Option s e c t i o n  of t h e  P i p e l i n e  Regis te r  ( ~ 2 0 2 0  and 

~ 5 0 2 0 )  ope ra t e s  i n  t h e  same way as  descr ibed above. t he  MACTNCK s i g n a l  

from the  Acquis i t ion  Memory c i r c u i t ,  which c o n t r o l s  U1040A (Diagram 61, 

enables  t h e  ST CLK 1 s i g n a l  t o  l a t c h  t he  r e g i s t e r .  (MACTNCK clocks t h e  

r e g i s t e r  i n  t he  Display mode, s i n c e  ST CLK 1  i s  low then . )  To ta l  capac i ty  

of t h e  P ipe l ine  R e g i s t e r ,  inc lud ing  the  Expansion Option, i s  44 b i t s .  
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RAM 

The Random Access Memory (RAM) i s  t h e  p r inc ipa l  s t o r age  medium f o r  

t he  Acquis i t ion  Memory. It c o n s i s t s  of seven in t eg ra t ed  c i r c u i t s :  U3020, 

U4030, U5020, U5030, U6020, U6030, and U7020. Lines t o  each of t h e  RAMs 

a re  t he  four input  l i n e s  (p in s  9 ,  11, 13,  and 151, t h e  four output  l i n e s  

( p i n s  10, 12, 14, and 161, t h e  e i g h t  address  l i n e s  (MA@ through MA7), t h e  

t r i - s t a t e  enable  l i n e  ( p i n  181, and the  r ead /wr i t e  enable ( p i n  20 ) .  

A s  a  word i s  appl ied t o  t he  RAM from the  P i p e l i n e  R e g i s t e r ,  t h e  MAC 

advances t h e  RAM address each time a  v a l i d  word i s  loaded. I f  t he  word 

j u s t  loaded i s  not  q u a l i f i e d ,  t h e  address  i s  no t  incremented and i t  i s  

w r i t t e n  over by the  next  word t h a t  occurs .  When a  v a l i d  word occurs ,  t h e  

MAC advances t h e  RAM one address ,  and t h a t  word i s  s tored  i n  t h e  next  

address ,  r a t h e r  than being over-wri t ten i n  t he  l a s t  address a t  t h e  next  

c lock  pu l se .  

Expansion Option 

As mentioned prev ious ly ,  t h e  Expansion Option i s  an ex tens ion  of t h e  

Acquis i t ion  Memory Board, although a  s i g n i f i c a n t  po r t i on  of t he  board i s  

an ex tens ion  of t h e  Word Recognizer c i r c u i t s .  The c i r c u i t s  t h a t  apply t o  

t h e  Acquis i t ion  Memory t h a t  have not ye t  been descr ibed a r e  t h e  RAM and 

t h e  RAM Read Control .  Refer t o  Diagram 6 .  The RAMs a r e  U3030, U3040, U2030, 

and U2040. A s  i n  t he  previous d e s c r i p t i o n ,  t h e  RAMs a r e  con t ro l l ed  i n  p a i r s  

by  t h e  RAM Read Cont ro l ,  which i s  t h e  upper h a l f  of U1030 and U1040 A ,  B,  

D .  

The /RDPL s i g n a l  e n t e r s  t h e  board through U1050D, i s  i n v e r t e d ,  and 

then appl ied t o   in 5  of U1050 t o  lock the  p i n  5  input  of U1040 low. This  

permits  t h e  ST CLK 1  s i g n a l  t o  cyc l e  t he  RAM f o r  d i agnos t i c  purposes,  a s  

i n  t h e  main board. 

S t o r e  Mode 

The Acquis i t ion  Memory has  two modes of ope ra t i on ,  Display and S t o r e .  

In t he  S tore  Mode, the f i r s t  s t e p  i s  t o  s e t  the  Memory Address Counter 

(MAC) t o  i t s  s t a r t i n g  point  (FD (hex ) ) .  Then the  CPU genera tes  the  STORE 

command. A f a l s e  read s igna l  a t  l o c a t i o n  page 2 : ~ 8 0 1  i s  received from the  

CPU. The /ACQ MEM SEL l i n e  frum the  CPU i s  t he  2:E pa r t  of the  address .  
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T h i s  l i n e  i s  pu l l ed  low, which e n a b l e s  p i n  2  of U5040A. A s h o r t  t ime l a t e r ,  

t h e  CPU p u l l s  t h e  /RD l i n e  low, which i n  t u r n  causes  U5040A p i n  1 t o  p u l l  

p i n  3  of U l O l O A  and p i n  6  of U2010 h i g h .  The h i g h  a t  p i n  6  of U2010 e n a b l e s  

t h i s  decoder .  P i n  5  (Ale) i s  low and p i n  3  ( A l l )  i s  h i g h ;  l i n e s  A1@ and 

A l l  a r e  t h e  8  p a r t  of t h e  2E:8 address .  To enab le  t h e  Y5 o u t p u t  of U2010, 

t h e  A 0  l i n e  i s  h i g h  and t h e  A1 l i n e  i s  low ( ~ 2 0 1 0 ,  p i n s  1 and 2 ,  r e s p e c t i v e l y ) .  

These cause  Y5 (/STORE COMMAND) t o  move low. Refer t o  F ig .  2-15, which 

i l l u s t r a t e s  t h e  t iming r e l a t i o n s h i p s  o f  t h e  s i g n a l s  involved i n  t h e  

Display- to-Store  t r a n s i t i o n .  

The low /STORE COMMAND s i g n a l  r e s e t s  U6040A, which i s  p a r t  of t h e  CPU 

A c t i v i t y  Montior.  The /Q outpu t  of t h i s  f l i p - f l o p  i s  connected t o  b u f f e r  

U2030 t o  inform t h e  CPU of t h e  MAC c y c l e  s t a t u s  when i n t e r r o g a t e d .  The 

/STORE COMMAND s i g n a l  i s  a l s o  connected t o  t h e  c lock  i n p u t  of U7040B, s o  

t h e  p o s i t i v e  edge of t h e  /STORE COMMAND s i g n a l  s e t s  U7040B.  he p o s i t i v e  

edge occurs  when t h e  /RD s i g n a l  r e t u r n s  h i g h ,  ending t h e  access  per iod o f  

t h e  CPU. ) 

Before  t h e  sequence b e g i n s ,  t h e  Master ~ t o r e / ~ i s ~ l a ~  f l i p - f l o p  ( ~ 0 0 4 0 ~ )  

i s  i n  Display Mode wi th    in 9 of U6040B low. The low a p p l i e d  t o  p i n  13 

e n a b l e s  U6040B t o  change s t a t e s  a t  t h e  nex t  ST CLK 0 p o s i t i v e  edge.  When 

t h i s  o c c u r s ,  t h e  h igh  a p p l i e d  £ram U6040B p i n  9 f o r c e s  U l O l O D  p i n  13 low, 

which i n  t u r n  pe rmi t s  t h e  ST CLK 1 s i g n a l  t o  pass through U1020B. The c l o c k  

p u l s e s  a r e  a p p l i e d  t o  t h e  r e a d / w r i t e  i n p u t s  o f  t h e  RAMs ( p i n  20 o f  U3020, 

U4030, U5020, U5030, U6020, U6020 and U7020). 

The h i g h  STORE s i g n a l  from p i n  9 of U6040B i s  a l s o  a p p l i e d  t o  U l O l O C ,  

p i n  8 ,  and U1025A, p i n  2. This f o r c e s  U l O l O C  p i n  10 low, which a l lows 

passage o f  t h e  ST CLK 1 s i g n a l  v i a  p i n  13 of U1020D t o  p i n  11, t o  increment 

t h e  Memory Address Counter,  U3040 and U4040. The ST CLK 1 s i g n a l  from 

U1020D i s  a l s o  fed t o  U6040A, and a s  a  l a t c h i n g  s i g n a l  t o  t h e  P i p e l i n e  

La tches  (U3010, U4010, U5010, and U6010). 

The h i g h  a t  U1025A p i n  2  f o r c e s  i t s  o u t p u t ,  p i n  1, low. Th is  low 

(MAcTNCK) i s  a p p l i e d  t o  p in  1 of U1040A ( s e e  Expansion Option,  Diagram 6 )  

t o  enab le  passage o f  t h e  ST CLK 1 s i g n a l  t o  t h e  P i p e l i n e  R e g i s t e r  (U2020 

and U5020), and t o  t h e  c l o c k  i n p u t s  of MAC c o u n t e r s  U3050 and U4050. 

S t i l l  r e f e r r i n g  t o  Daigram 6 ,  t h e  STORE s i n g a l  from P206 p i n  20B i s  

a p p l i e d  t o  U1050B, p i n  6 .  The h igh  on p i n  6  f o r c e s  U1040B p i n  5  low, 

p e r m i t t i n g  t h e  ST CLK 1 s i g n a l  t o  pass  through t o  t h e  r e a d l w r i t e  i n p u t s  

of RAMs U3030, U3040, U2030, and U2040. 
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Fig. 2-15. Display to Store Transitions 
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A t  t h i s  p o i n t ,  t h e  system i s  i n  t h e  S t o r e  mode. As  an example, assume 

t h a t  a  program i s  t o  be run t h a t  includes zero de l ay ,  and t h a t  t he  system 

under t e s t  cont inues  t o  run.  This  means t h a t  the  Delay Counter i s  no t  used 

i n  t h i s  example. To begin the  sequence of events ,  t he  high s t a t e  from 

U5040A p i n  1 r e s e t s  t h e  f l i p - f l o p  t h a t  c o n s i s t s  of U l O l O A  and U5040B. The 

r e s u l t i n g  low f run  pin 1 of U l O l O A  is  appl ied t o  p in  9  of U l O l O C  and p in  

3  of U1025A. Since t he  ST CLK 1  s i g n a l  i s  low a t  t h i s  t ime, t h e  p o s i t i v e  

edge from U l O l O A  i s  passed through U1020D t o  increment U3040 and U4040 

( t h e  MAC). (P in  8 of U l O l O C  i s  a l r e a d y  low; s e e  e a r l i e r  d i s cus s ion . )  

The same clocking s i g n a l  i s  a l s o  appl ied  t o , t h e  P i p e l i n e  R e g i s t e r ,  

c o n s i s t i n g  of U3010, U4010, U5010, and U6010, and t o  t h e  P ipe l ine  Regis te r  

on t h e  Expansion Option board ( ~ i a g r a m  6 ,  U2020 and U5020). The c lock  a l s o  

increments t h e  MAC (U3040 and U4040 on Diagram 7B, U3050 and U4050 on 

Diagram 6 ) .  

Af t e r  t he  f i r s t  ST CLK 1 s i g n a l  t he  word i n  t h e  P i p e l i n e  Reg i s t e r  i s  

i n v a l i d ,  s i nce  t h e  Regis te r  conta ins  the  previous output  of t h e  Word 

Recognizer l a t c h e s .  However, t h e  word i n  t h e  Word Recognizer l a t c h e s  i s  

now v a l i d ,  having been s t robed by the  f i r s t  ST CLK 1 s i g n a l  of t h i s  sequence. 

The fol lowing ST CLK 1  pu l se  ( t h e  second pulse  a f t e r  STORE went high)  then 

s t o r e s  a  v a l i d  word i n  t h e  P ipe l ine  Reg i s t e r ;  t h i s  word i s  then appl ied  

t o  t h e  RAMs.  h he word i s  appl ied  t o  p ins  9 ,  11, 13, and 15 of each RAM.) 

During the  f i r s t  two c locks  appl ied t o  t he  Acquis i t ion  Memory c i r c u i t s ,  

t h e  /INHIBIT 2  s igna l  from the  S t a t e  Machine i s  low. This r e s e t s  U7040A 

and d i s a b l e s  U1030C u n t i l  /INHIBIT 2  moves high.  Then, t h e  STOP TRACE 

TRIGGER s i g n a l  can s e t  U7040A, and be passed through U1030C. 

Recal l  t h a t  on t he  second ST CLK 1  s i g n a l ,  t h e  MAC was incremented 

t o  $0. Following t h e  p o s i t i v e  edge of ST CLK 1, a  v a l i d  word i s  presented 

t o  t h e  memory. The address  f o r  t he  RAMs i s  s t a b l e  and appl ied  t o  t h e  MA@-MA7 

inpu t s .  The ST CLK 1 s i g n a l  i s  s t i l l  h igh ,  l a s t i n g  fo r  about 40 nS, and 

i s  appl ied  t o  U1020B p in  4 .  The r e s u l t i n g  high a t  p in  6  of U1020B ho lds  

t h e  pin 20 input  of each RAM h igh .  When t h e  ST CLK 1  s i g n a l  f a l l s ,  t h e  low 

a t  p in  20 causes  each RAM t o  w r i t e ,  o r  s t o r e  the  appl ied  b i t s .   he w r i t e  

cyc l e  l a s t s  for  t h e  low period of ST CLK 1, which i s  about 60 nS when 

running a t  10 MHz.) When t h e  ST CLK 1 s i g n a l  r e t u r n s  h igh ,  loading s t o p s ,  

t h e  MAC i s  incremented, and a  new word i s  loaded i n t o  t he  P ipe l ine  Regis te r .  

This  cont inues  i n  sequence, s t o r i n g  a  s e t  of d a t a  i n t o  each RAM c e l l  with 

each success ive  s t a t e  c lock  pu l se ,  a s  q u a l i f i e d  by l a t e r  d i s cus s ion .  
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A s  each word e n t e r s  t he  p i p e l i n e ,  i t  i s  q u a l i f i e d  o r  r e j e c t e d  by t h e  

QUAL TRACE s igna l  from t h e  S t a t e  Machine. This s i g n a l  i s  h igh  t o  i n d i c a t e  

t h a t  t he  word i n  ques t ion  i s  "qua l i f ied"  o r  v a l i d  f o r  s t o r a g e .  

The QUAL TRACE s i g n a l  comes i n  a t  P207-17A, and i s  appl ied  t o  p in  7  

of U3040, U4040, U2040, and U1040, and t o  pin 1 of U1030A. A q u a l i f i e d  

word causes t he  QUAL TRACE s i g n a l  t o  be h igh ,  so  t h e  MAC i s  incremented 

with each ST CLK 1 pulse .  I f  t h e  word i s  not q u a l i f i e d ,  t h e  QUAL TRACE 

l i n e  goes low. With no q u a l i f i e d  word, t h e  condi t ions  a r e  a s  fol lows:  The 

MAC has  been incremented t o  01 on the  l a s t  c y c l e ,  and a  new word i s  i n  t h e  

P ipe l ine  Regis te r .  Since QUAL TRACE i s  low, t he  MAC does not  increment on 

t h e  next  ST CLK 1  s i g n a l .  A s  a  r e s u l t ,  t h e  new word i s  w r i t t e n  over t he  

word a l ready  s tored  i n  t h e  l a s t  cyc l e .  This occurs  any time t h a t  t h e  QUAL 

TRACE s i g n a l  i s  low and a  S t o r e  cyc l e  occurs .  

The s to rage  cyc l e s  j u s t  descr ibed a r e  repeated a s  long as  t he  ST CLK 

1  s i g n a l s  cont inue and t r i g g e r  condi t ions  a r e  not s a t i s f i e d .  I f  enough 

c locks  occur ,  t h e  MAC overf lows,  having counted pas t  FF. The overf low 

s i g n a l  from pin 15 of U4040 goes h igh ,  which a l s o  causes p in  12 of U7010D 

t o  go high.  The /INHIBIT 2  s i g n a l  has  s ince  gone h igh ,  fol lowing the  second 

s t a t e  c lock .  The output  of U7010D i s  connected t o  p in  3  of U6040A, so t h e  

low appl ied  t o  t h i s  p in  permits  t h e  f l i p - f l o p  t o  be  r e s e t  by t h e  next  

p o s i t i v e  edge of t h e  ST CLK 1 s i g n a l .  Once U6040A i s  r e s e t ,  i t  w i l l  no t  

change s t a t e  u n t i l  it i s  aga in  s e t  by a  low /STORE COMMAND s i g n a l ,  which 

occurs  a t  t h e  beginning of t he  next s t o r e  sequence. The p i n  7  output  of 

U6040A i s  fed t o  p in  4  of U2030, which i s  in t e r roga t ed  by t h e  CPU t o  

determine the  s t a t e  of t h a t  l i n e .  (U2030 i s  read by addressing 2 : ~ 8 0 3 . )  

Some time l a t e r ,  t h e  S t a t e  Machine sends a  STOP TRACE TRIGGER s i g n a l  

t o  t h e  Acquis i t ion  Memory c i r c u i t s .  The s i g n a l  i s  s en t  t o  pin 2  of U7040A 

and p in  9 of U1030C. Although U7040A changes s t a t e s ,  i t  does not  a f f e c t  

t he  Delay Counter. This i s  because t he  counter  i s  held i n  t h e  load mode 

by  t h e  low l e v e l  from U2020, p in  14. The h igh  a t  U1030C p i n  9 (enabled by 

t h e  high l e v e l s  a t  p ins  10 and 11 of U1030C) p u l l s  output  p in  8 low. This 

enables  U6040B t o  s e t  on t he  next ST CLK, causing the  DISPLAY s i g n a l  t o  

go high and t h e  STORE l i n e  t o  go low. Note t h a t  when U6040B went t o  t h e  

S t o r e  mode, t h e  low DISPLAY s i g n a l  placed U7040B i n  t h e  r e s e t  s t a t e .  This  

i n  t u r n  placed a  high l e v e l  a t  pin 13 of U6040B, which, with t he  high now 

appl ied  t o  U6040B p i n  14, permitted U6040B t o  be  clocked t o  t he  Display 

Mode . 
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When t h e  STORE s i g n a l  goes low, U l O l O C  p in  8 and U1025A p i n  2  go low. 

The low l e v e l s  appl ied  t o  U l O l O C  p in  8 and 9  causes  U1020D t o  block ST CLK 

1  pu l se s  from passing t o  t h e  MAC. Under con t ro l  of U1025A p i n  1, U1040A 

(Diagram 6 )  blocks ST CLK 1 pulses  from passing t o  t h e  MAC and P ipe l ine  

Reg i s t e r  on t h e  Expansion Option board. The low STORE s i g n a l  a l s o  ho lds  

U l O l O D  pin 11 (Diagram 7A) low. U l O l O D  p in  12 i s  a l s o  low, so t h e  r e s u l t i n g  

h igh  a t  p in  5 of U1020B blocks any c lock  s i g n a l  from en te r ing  the  r ead /wr i t e  

i npu t s  t o  t h e  RAMS. 

Display Mode 

As  mentioned e a r l i e r ,  U2030 i s  i n t e r r o g a t e d ,  a s  r equ i r ed ,  t o  update 

t h e  CPU on whether a  s t o r e  o r  d i s p l a y  ope ra t i on  i s  occur r ing .  It does so 

by  i n t e r r o g a t i n g  the  D7 b i t  from U2030. When a  low i s  de t ec t ed  a t  t h e  D7 

b i t ,  t h e  a c q u i s i t i o n  un i t  has  completed s t o r i n g ,  and t h e  CPU can read t h e  

d a t a  from the  RAM. See Fig.  2-16, which i l l u s t r a t e s  t h e  s i g n a l s  involved 

i n  t h e  Store-to-Display t r a n s i t i o n .  

Next, t h e  CPU reads  t h e  Fu l l  S t a t u s  Monitor t o  determine i f  t h e  MAC 

has f i l l e d .  Then, t h e  CPU reads t h e  Last Address +1 Buffer ,  U3030. I f  t h e  

memory address  has  passed FF dur ing  s t o r e  mode, then  U3030 i n d i c a t e s  t he  

o l d e s t  d a t a  i n  memory. 

The CPU then  s e t s  t h e  Mode Control Latch p in  2  t o  a  1 ,  w r i t i n g  a  1  

a t  D0 i n  address  page O:F5XX. The low /LATCHES SEL s i g n a l  from t h e  CPU 

(which corresponds t o  t h e  0:F por t ion  of t he  address )  i s  appl ied  t o  U5040C, 

p in  9 .  L a t e r ,  t h e  /WR s i g n a l  goes low a t  U5040C pin 8 ,  and causes pin 10 

t o  go h igh .  (By addressing A10 high and A9 and A l l  low, t h e  CPU has  a l r e a d y  

pul led p ins  3  and 5  of U1030B h igh  low.) Thus, when /wR goes low U1030B 

p in  6  a l s o  goes low. The h igh  A8 b i t  a t  t h e  input of U1025D enables  U2020. 

Then, the  p o s i t i v e  edge of t he  /wR s igna l  s t robes  t he  d a t a  i n t o  U2020, 

which causes  p in  2 t o  go high and pin 3  t o  go low and permits  t he  CPU t o  

s e t  an address i n t o  t he  MAC. (This a l s o  a p p l i e s  t o  t h e  Expansion opt ion; '  

t h e  /MEM EN s i g n a l  goes t he re  t o  perform t h e  same t a s k . )  A t  t h e  same t ime,  

t h e  high a t  pin 2  of U2020 permits  U l O l O A  t o  pass t h e  enabl ing s i g n a l  from 

U5040A, p i n  1. When t h e  CPU addresses  page 2:EXXX, t h e  /ACQ MEM SEL s i g n a l  

goes low, and t h e  /RD s i g n a l  l a t e r  does a l s o .  This r e s u l t i n g  p o s i t i v e  edge 

a t  p in  1  of U5040A passes  through U l O l O A ,  U l O l O C  and U1020D t o  increment 

t h e  MAC. 
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ACQUISITION SECTION 
STORE TO DISPLAY TRANSITION 
TRIGGER ON WRI WlTH NOT WRZ 
PROVIDING QUALIFICATION, TRIGGERING 
POSITION OF ZERO, TIMING OPTION 
RUNNING SYNC TRIGGERING 
ON WR3 WlTH ONE DELAY IN 
STOPPING. 
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Fig. 2-16. Store-to-Display Transition Signal Timing Relations 
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Since t h e  ST CLK 1  i s  low dur ing  t h e  d i s p l a y  mode, t h e  t r a n s i t i o n  

from U l O l O A  i s  passed t o  t he  MAC a s  a  s t robe  s i g n a l .  This c locks t h e  CPU 

address  i n t o  t he  MAC, permi t t ing  t he  CPU t o  s e l e c t  t he  l o c a t i o n  t o  be read.  

Read Memory Descr ip t ion  

Reading the  Memory i s  accomplished as  follows : F i r s t ,  s i n c e  t he  CPU 

can read t h e  D7 l i n e  from t h e  S t a tu s  Monitor (U2030), it can determine 

when the  Memory i s  i n  t h e  Display mode. When t h e  D7 l i n e  from U2030 i s  

low, t h e  CPU checks t h e  Fu l l  S t a tu s  Monitor ( ~ 5  l i n e )  t o  determine whether 
t h e  MAC h a s  passed hexadecimal FF while  s t o r i n g  d a t a .  Then, t h e  CPU p u l l s  

t h e  Y6 l i n e  of U2010 low t o  read t h e  Last Address + I  Buffer ,  U3030. The 

information read t h e r e  t e l l s  t h e  CPU t h e  address  of t h e  l a s t  word s t o r e d ,  

p lus  one, which g ives  i t  a  re fe rence  from which t o  s t a r t .  The CPU then 

performs t h e  fol lowing sequence of ope ra t i ons :  

1. Address page O:F5XX i s  c a l l e d ,  and a  1 i s  s e t  i n t o  t h e  D g  l i n e  t o  

p in  4  of U2020. (AS discussed e a r l i e r ,  t he  page 0:F p a r t  of t h e  address  

a p p l i e s  t o  t h e  /LATCHES SEL s i g n a l  a t  p in  9 of U5040C, and t h e  5  p a r t  of 

t h e  address  a p p l i e s  t o  t h e  A l l ,  A l $ ,  A9, and A8 l i n e s  .) 

2. The /WR l i n e  i s  pul led low, which clocks t h e  1  i n t o  U2020, p in  4. 

P in  6  of U5040B goes h igh ,  which permits  U5040A t o  con t ro l  U l O l O A .  Also, 

t h e  p in  3  output  of U2020 goes low, enabl ing  t h e  MAC, which now awai t s  a  

c lock .  

3.  The CPU addresses  page 2:EXXX, which i s  t h e  /ACQ MEM SEL s i g n a l .  

This  enables  t h e  /RE s i g n a l  t o  con t ro l  U5040A. I n  a d d i t i o n ,  t h e  A l g ,  A@, 

A l l  and A 1  l i n e s  a r e  s e t  a t  t h i s  time t o  address t he  d e s i r e d  RAMS. For 

example, an ~ ~ 1 0  on t h e  lower by t e  s e t s  U2010, p in  13 low a f t e r  t he  decoder 

i s  enabled. This  low s i g n a l  enables RAM U6020 and U6030. 

4. The CPU s e t s  a  MAC address  on l i n e s  A2 through A9. 

5. The /RD s i g n a l  goes low; t h i s  i s  passed through U5040A, U l O l O A ,  

U l O l O C ,  and U1020D t o  clock the  MAC, enabl ing t h e  MAC output .  The /RD 

s i g n a l  a l s o  clocks U3050 and U4050 on t h e  Expansion Option board, a s  t h e  

MACTNCK s i g n a l .  Note t h a t  t h e  ST CLK 1 s igna l  i s  low dur ing  Display modes, 

so  U1020D permi ts  t he  MAC c locking  s igna l  t o  pass through t h e  g a t e .  The 

/RD s igna l  a l s o  enables  (through U5040A) p in  6  of U2010, which p u l l s  p in  

13 of U2010 low i n  t h i s  example, and d a t a  from U6020 and U6030 a r e  placed 

on t h e  Data Bus, l i n e s  DO through D7. 
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Diagnost ics  

During the  use of d i agnos t i c  procedures ,  U l O l O D  i s  used f o r  over r id ing  

t h e  Display/Store  Mode Control.  Mode Control Latch U2020 s e t s  t h e  RDPL 

s i g n a l  t o  a  h igh  s t a t e .  This  locks t h e  output of U l O l O D  low, which allows 

t h e  ST CLK 1 s i g n a l  t o  cyc l e  t h e  RAM dur ing  d i a g n o s t i c s .  

STATE MACHINE 

In t roduc t ion  

Refer t o  Fig.  2-17, which i s  a  s imp l i f i ed  block diagram t h a t  i l l u s t r a t e s  

t h e  t he  most s i g n i f i c a n t  r e l a t i o n s h i p s  among the  S t a t e  Machine c i r c u i t s .  

The S t a t e  Machine i s  t h e  core  of t h e  7D02; every  o t h e r  c i r c u i t  i s ,  i n  

essence,  pe r iphe ra l  t o  these  c i r c u i t s .  A s t a t e  machine i s  fundamentally a  

device  t h a t  has  i n p u t s ,  o u t p u t s ,  l o g i c ,  and a  memory. Feedback f o r  most 

s t a t e  machines i s  provided through con t ro l  l o g i c ,  a s  j u s t  noted. However, 

i n  t h e  7D02, a  RAM i s  used t o  make t h e  S t a t e  Machine programmable, and 

thus  much more v e r s a t i l e  than an o rd ina ry  s t a t e  machine. 

Fundamentally, t h e  S t a t e  Machine c i r c u i t s  c o n s i s t  of t h e  S t a t e  Machine 

(RAM, Mul t ip lexer ,  Feedback, e t c . )  and two 16-bit  Counters. The h e a r t  of 

t h e  S t a t e  Machine i s  t h e  RAM, which i s  loaded by t h e  CPU a s  d i r e c t e d  by 

t h e  oper tor ' s  program. The Counters provide t he  events  o r  time count 

func t ions .  

Figure 2-18 i s  a  d e t a i l e d  block diagram of t h e  S t a t e  Machine. The 

Start-Up Control produces t h e  i n h i b i t  s i g n a l ,  which d i s a b l e s  t h e  Counters 

and s t a t e  machine during the  f i r s t  two c locks  of a  c y c l e ,  s i n c e  t h i s  i s  a  

per iod i n  which inva l id  d a t a  occur .  

The four word recognizer  s i g n a l s  a r e  appl ied t o  t h e  S t a t e  Machine 

Latch, which s t o r e s  t he  s i g n a l s  a t  t he  occurrence of t he  s t a t e  c lock s i g n a l .  

The Latch a l s o  s t o r e s  t he  s t a t e  feedback b i t s  from the  RAM by way of t h e  

~ u l t i p l e x e r ,  and t h e  counter  feedback b i t s  from the  two 16-bit  Counters.  

The information s tored  i n  t he  l a t c h  i s  used t o  address  a  l o c a t i o n  i n  t h e  

RAM. That l o c a t i o n  conta ins  t he  d a t a  t h a t  a r e  app rop r i a t e  fo r  t he  next  

ope ra t i on .  
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Fig. 2-17. State Machine Simplified Block Diagram. 

k 

Two 16-bi t  counters  form a l a r g e  pa r t  of t h e  S t a t e  Machine c i r c u i t s .  

The Counters ope ra t e  i n  two major modes: Time and Events.  For example, t he  

Counters w i l l  count events  such a s  a  re-occurr ing s t a t e  c lock ,  o r  measure 

t h e  t ime,  o r  de f ine  events  such a s :  t en  counts pas t  t h e  occurrence of WR1, 

o r  50 US p a s t  t he  occurrence of WR1. The commands t h a t  con t ro l  t he  counters  

a r e  Reset and Run, Run, and Stop, a l l  i n  t h e  Time mode; and Reset and 

Increment,  bo th  i n  t h e  Event Mode. 

The Divider  c i r c u i t  r ece ives  t h e  6-MHz s i g n a l  from the  CPU c i r c u i t ,  

d iv ides  t h e  6 MHz s igna l  i n t o  t he  2 MHz, 200 kHz, 20 kHz, and 2 kHz output  

s i g n a l s  t h a t  a r e  used i n  t he  S t a t e  Machine, and a l s o  i n  t he  Timing Option 

c i r c u i t s ,  i f  i n s t a l l e d .  
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Fig. 2-18. S t a t e  Machine Deta i led  Block Diagram. 

The Decoder rece ives  the  read ,  w r i t e ,  and s p e c i f i c  address s i g n a l s ,  

decodes those s i g n a l s ,  and s e l e c t s  the appropr ia te  devices  t o  be read from 

o r  w r i t t e n  i n t o .  The Decoder a l s o  furn ishes  timing pulses  f o r  some of t h e  

c i r c u i t s  i n  t he  S t a t e  Machine. 
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The Address and Data l i n e s  a r e  appl ied t o  t he  var ious  bu f f e r  c i r c u i t s  

on t h e  board. These a r e  t r a n s l a t e d  i n t o  t h e  Buffered Address (BA) Bus l i n e s  

and t h e  Buffered Data (BD) Bus l i n e s ,  which a r e  d i s t r i b u t e d  throughout t h e  

S t a t e  Machine f o r  exchange of d a t a  and t ransmiss ion  of addresses .  

While reading the  following d e t a i l e d  d e s c r i p t i o n ,  r e f e r  t o  Diagrams 

8A, 8B, and 8C. These dep ic t  t h e  S t a t e  Machine c i r c u i t s .  

Deta i led  Descr ip t ion  

Buffered Address Bus ( ~ i a g r a m  8 ~ )  

The Word Recognizer b i t s ,  t h e  two S t a t e  Machine feedback l i n e s ,  and 

t h e  /CNTR 1  and /CNTR 2  s i g n a l s  a r e  a l l  fed' t o  U7060, which i s  an edge- 

t r i gge red  o c t a l  l a t c h .  Triggering f o r  t he  l a t c h  i s  from the  BSC (Buffered 

S t a t e  Clock) s i g n a l .  The output  of U7060 i s  appl ied  t o  t h e  t h r e e  RAM 
i n t e g r a t e d  c i r c u i t s ,  U2060, U5060, and U1060. 

The o the r  two devices  t h a t  share  t he  Address Bus func t ion  a r e  U4060 

and U3050. The f i r s t ,  U4060, i s  a  t r i - s t a t e  o c t a l  b u f f e r .  It r ece ives  t h e  

A@ through A8 address  b i t s  from the  CPU, and when enabled,  a p p l i e s  t he  

b i t s  t o  t h e  Buffered Address Bus. Pins 1 and 19 of t h e  device  enable  t h e  

t r a n s f e r  of d a t a ;  t h e s e  a r e  t he  CNT WR ENABLE s i g n a l  from U5050, and an 

enable  s igna l  from l a t c h  U6020. 

The second of t h e  two i s  U3050, which i s  used t o  read back t h e  Qual i fy  

RAM s i g n a l s ,  QUALIFY TRACE, and t h e  RESET 1 o r  RESET 2  s i g n a l s  i n t o  t h e  

buf fe red  d a t a  bus.  The l a t c h  a l s o  reads  back t h e  S t a t e  Machine s t a t e  during 

a c q u i s i t i o n ,  t he  S t a t e  Machine t r i g g e r  s t a t e ,  t he  S t a t e  Machine l a s t  s t a t e ,  

and reading the  Word Recognizers f o r  s e l f - t e s t .  Two CPU-controlled s i g n a l s  

a r e  appl ied  t o  U3050: A read s igna l  of 1 : ~ 4 @ @  loads and l a t c h e s  t he  input  

information i n t o  U3050; a  read s igna l  of 1 :~1@Q puts  t he  information present  

i n s i d e  t he  l a t c h  on t h e  BD Bus. The G s i gna l  from U4020A enables  t h e  l a t c h .  

Generat ion of t h i s  s i gna l  i s  discussed l a t e r  i n  t h i s  d e s c r i p t i o n .  
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Buffered Data Bus (Diagram 8A) 

The Buffered Data Bus i s  used t o  read back t h e  S t a t e  Machine RAMS f o r  

v e r i f i c a t i o n ,  t o  read t h e  Counter ou tpu t s ,  and t o  read the  conten ts  of 

U3050 f o r  miscel laneous opera t ing  system information.  The Buffered Data 

Bus c o n s i s t s  of U2050 and U6060. Buffer U2050 i s  an o c t a l  t r a n c e i v e r ,  which 

i s o l a t e s  t h e  S t a t e  Machine Data Bus from the  7D02 Main I n t e r f a c e  Bus. The 

device  i s  enabled by t h e  / R D  s igna l  from t h e  CPU, and t h e  /ST MACH SEL D 

s i g n a l  from U6020. The second dev ice ,  U6060, i s  used t o  read the RAM. The 

RAM outputs  a r e  placed on the  BD Bus whenever U2060 and U5060 a r e  read .  

S t a t e  Machine Mode Regis te r  (Diagram 8A) 

TABLE 2-10 
S t a t e  Machine Mode Reg i s t e r  B i t s  

Output 

Q 1 

Q 2 

43 

44 

Q 5 

Q 6 

47 

4 8 

S t a t e  

0 
1 

$ 
1 

0 
1  

0 
1  

0 
1 

0 
1 

T i t l e  

/E/Tl 

/ E / T ~  

B 

A 

INHIBIT DISABLE 

CNT WR EN 

Output Mode 

Counter 1 Events Mode 

Time Mode 

Counter 2  Events Mode 

Time Mode 

Counter 2  : 1  HZ 
1  MHz 

Counter 1 : 1 k ~ z  

1  MHz 

Disables  t h e  INHIBIT 1  and INHIBIT 2  s i g n a l s .  

Normal s t a r t ,  d i s ca rd ing  f i r s t  two d a t a  cyc l e s  

Read o r  w r i t e  the  RAM; w r i t e  t o  counter .  

Acquis i t ion  cyc l e  i n  process .  

SF@ s t a r t i n g  s t a t e .  

SF1 s t a r t i n g  s t a t e .  
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Octal  l a t c h  U5050 se rves  a s  t h e  S t a t e  Machine Mode Reg i s t e r .  It 

genera tes  t h e  CPU-programmable s t a t e s  t h a t  a r e  used i n  t h e  S t a t e  Machine. 

Inputs  t o  t h e  l a t c h  come from the  BD Data Bus, and a r e  la tched by t h e  MWR4 

s igna l  from the  Write Decoder, U6050. Refer t o  Table 2-10, which l i s t s  t h e  

ou tputs  of U5050. Note t h a t  t he  output s t a t e s  of U5050 do not  change u n t i l  
a  b i t  change i s  appl ied t o  t h e  dev ice ,  and U5050 i s  once again addressed.  

I n h i b i t  C i r c u i t  ( ~ i a g r a m  8 ~ )  

A s  implied by t h e  t i t l e ,  t h e  I n h i b i t  C i r c u i t  prevents  p a r t  of t h e  

S t a t e  Machine from opera t ing  dur ing  c e r t a i n  per iods .  During the  f i r s t  two 

s t a t e  c lock  per iods  of t h e  a c q u i s i t i o n  c y c l e ,  t h e  I N H I B I T  2  s i g n a l  i s  kept  

high t o  prevent i nva l id  d a t a  from appearing a t  t h e  RAM output .  Since t h e  

s t a t e  c lock  s i g n a l  i s  running while  t he  RAM i s  i n h i b i t e d ,  o t h e r  s t a t e  

c lock-tr iggered devices  a r e  a l s o  held o f f  u n t i l  t h e  i n h i b i t  period ends.  

The s i g n a l  i s  a l s o  used t o  p re se t  s eve ra l  devices  t o  a  known s t a t e  before  

t h e  S t a t e  Machine begins  t o  ope ra t e ,  and hold those devices  i n  t h a t  s t a t e  

u n t i l  t he  second c lock  cyc l e  i s  complete. Refer t o  Fig.  2-19, which 

i l l u s t r a t e s  t h e  t iming r e l a t i o n s h i p s  i n  t h e  inhibit c i r c u i t .  

ST CLK 1 

STORE 
INHIBIT 2 

U6010 PIN 6 

U20 10B PIN 7 

2919-26 

Fig.  2-19. I n h i b i t  C i r c u i t  Timing Rela t ionsh ips .  
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The inpu t s  t o  t h e  I n h i b i t  c i r c u i t  a r e  t h e  /BSC 2  s i g n a l  from U5010D, 

which i s  appl ied t o  t h e  clock input  of U6010A and U6010B (p ins  1 and 13 ) ;  

t h e  delayed s t o r e  s igna l  from mul t ip lexer  U5040; and the  /MWR6 s i g n a l  from 

t h e  Write Decoder, U6050. The MWR6 s i g n a l ,  which i s  con t ro l l ed  by t h e  CPU 

through t h e  Write Decoder, i s  pul led low t o  s e t  U6010A and B y  and o the r  

f l i p - f l o p s ,  before  t he  a c q u i s i t i o n  cyc l e  begins .  A t  t he  po in t  of s e t t i n g  

U6010, t h e  output  of U l O l O B  goes h igh ,  i s  inver ted  through U5010E a s  

/INHIBIT 2A, and i s  appl ied t o  t he  s e l e c t  input  of U5040 ( see  Diagram 8A) 

t o  enable  t he  "A" s i d e  of t h e  Mult iplexer  i npu t s .  

Before proceeding f u r t h e r ,  i t  i s  necessary  t o  exp la in  t he  purpose of 

delaying t h e  STORE s i g n a l  t o  t he  K i npu t ,  p in  2,  of U6010A. When t h e  7D02 

i s  equipped with t he  Timing Option, t h e  s t a r t i n g  time of  t h e  Main Sec t ion  

a c q u i s i t i o n  and t h a t  of t he  Timing Option Sect ion d i f f e r  s l i g h t l y ,  i n  t h a t  

t h e  Timing Option w i l l  o f t e n  s t a r t  f i r s t .  Thus, t h e  STORE s i g n a l  from t h e  

Main pa r t  of t h e  7D02 i s  used t o  r e s e t  U6010A. However, because of t h e  

d i f f e r e n c e  i n  loading on the  STATE CLK 1 and STATE CLK 2  l i n e s ,  t h e  STORE 

s i g n a l  may go high before  the  f i r s t  BSC s i g n a l  has passed. To e l imina t e  

t h e  r ace  problem t h a t  might occur ,  t h e  STORE s i g n a l  i s  passed through 

U5040, which i s  configured t o  ope ra t e  a s  a  b u f f e r  fo r  t he  s e c t i o n  4  i npu t s  

and output .  I n  a d d i t i o n ,  R6028 and C6018 f u r t h e r  de l ay  t h e  s i g n a l  before  

i t  reaches U6010. Thus, an erroneous s t a r t u p  of the system i s  aver ted  by 

de lay ing  the  STORE s i g n a l .  

The S t a r t u p  c i r c u i t  opera tes  a s  fol lows:  When the  f i r s t  p o s i t i v e  

t r a n s i t i o n  of /BSC2 occurs  ( a s  j u s t  d i s cus sed ) ,  STORE i s  s t i l l  low, so  

U6010A remains s e t .  When the  second p o s i t i v e  edge of /BSC2 occurs ,  t h e  

STORE s i g n a l  has  a l ready  gone h igh ,  so t he  f l i p - f l o p  r e s e t s .  C i r c u i t  U6010B 

cannot change s t a t e  y e t ,  s i n c e  i t s  K input  was s t i l l  low a t  t h e  c lock  edge. 

On t he  fol lowing ( t h i r d )  /BSC2 edge, U6010B changes s t a t e ,  p u l l i n g  t he  pin 

5  input  of U l O l O B  low, and ending the  p o s i t i v e  excursion of t h e  INHIBIT 

2A s i g n a l .  The /INHIBIT 2  s i g n a l  moves high a t  t h i s  t ime, which switches 

t h e  output  of mu l t i p l exe r  U5040 t o  t he  "B" s i d e  of t h e  i npu t s .  

The INHIBIT DISABLE s i g n a l  from U5050 i s  appl ied  t o  t h e  pin 4 input  

of U l O l O B  t o  d i s a b l e  t he  i n h i b i t  s i gna l  a t  t he  op t ion  of t h e  CPU. However, 

t h e  d i s a b l e  func t ion  i s  used only  dur ing  the  Diagnost ic  mode of ope ra t i on .  

A t  t h e  same time t h a t  t he  I n h i b i t  c i r c u i t  i s  s e t  by t h e  /MWR6 s i g n a l  

f r m  U6050, t h a t  same s igna l  s e t s  U2010B, and i t s  p in  7  output  i s  low. A s  

a  r e s u l t ,  t h e  STATE CLK 1  s i g n a l  i s  unable t o  pass through U l O l O A  t o  t h e  

clock input  of U1030A and U1030B i n  t h e  Counter 1 and Counter 2  c i r c u i t s  

u n t i l  t he  f i r s t  nega t ive  edge t h a t  occurs  following the  second STATE CLK 

1  excursion.  This prevents  t h e  Counters from counting an e x t r a  c lock du r ing  

s t a r t -up .  
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RAM C i r c u i t s  ( ~ i a g r a m  8A) 

The RAM c i r c u i t s  inc lude  t h e  RAM, t h e  Stop Trace Latch C i r c u i t ,  and 

t h e  Sync Trigger  c i r c u i t .  The 256 x 9 S t a t e  Machine RAM c o n s i s t s  of  t h r e e  

i n t e g r a t e d  c i r c u i t s :  U2060 and U5060 a r e  256 x  4  dev ices ,  whereas U1060 

i s  a  256 x 1  i n v e r t i n g  RAM. The l i n e s  t o  address each RAM come from t h e  

Buffered Address c i r c u i t s  (BAB-BA~),  t h e  D l  through D4 i n p u t s  a r e  fed by 

t h e  Buffered Data Bus (BD0-BD7), and t h e  Q 1  through 44 outputs  a r e  s en t  

t o  t h e  (bu t o  07 l i n e s .  C i r c u i t  U1060 i s  s e p a r a t e l y  addressed t o  provide 

q u a l i f y  information a s  t h e  n in th  b i t  of t h e  memory. 

The Stop Trace Latch c i r c u i t  c o n s i s t s  of U6020B, U7040A, U4020A, and 

U3050 (Diagram 8 ~ ) .  The c i r c u i t  ga t e s  t h e  buf fe red  s t a t e  c lock  (/BSC) 

s i g n a l  t o  t h e  enable  input  of U3050. A t  t h e  o u t s e t  of t h e  Acquis i t ion  

c y c l e ,  t h e  /INHIBIT 2  s igna l  s e t s  t h e  p i n  9 output  of U6020B high.  This 

enables  U7040A, p i n  13, f o r  t he  g a t e  t o  pass  t he  BSC s i g n a l  i f  t h e  o the r  

condi t ions  a r e  r i g h t .  The G input  t o  U3050 i s  enabled following every s t a t e  

c lock  s i g n a l .  This  cond i t i on  p e r s i s t s  u n t i l  t he  STOP TRACE s i g n a l  from 

U2060, p in  12,  goes h igh .  This r e s e t s  U6020B a f t e r  t h e  next BSC pu l se ;  

U7040A i s  d i s a b l e d ,  and U3050 i s  a l s o  d i s ab l ed .  C i r c u i t  U7040A i s  d i sab l ed  

by U5010A when STOP TRACE i s  h igh .  This l a t c h e s  t he  t r i g g e r  s t a t e ,  and 

a l s o  t h e  s t a t e  of t h e  q u a l i f y  l i n e  a t  t h a t  time. 

The p r i n c i p a l  a r e a  of i n t e r e s t  by t h e  CPU i n  U3050 i s  i n  t h e  BA6 and 

BA7 b i t s  from t h a t  dev ice .  These l i n e s  ~ e r m i t  t h e  CPU t o  t e l l  t h e  ope ra to r  

t h e  s t a t e  of  t h e  S t a t e  Machine a t  a  g iven  time. It should be noted t h a t  

t he  output  of U7040A i s  a l s o  dependent on enabl ing from t h e  Y4 s igna l  from 

Read Decoder U7050. C i r c u i t  U3050 a l s o  allows reading of t h e  Qual i fy  RAM, 

t h e  RESET 1 and 2  s i g n a l s ,  and Word Recognizer va lues .  

The Sync Trigger  c i r c u i t  c o n s i s t s  of U7015 and r e l a t e d  components. 

The /SYNC TRIGGER s i g n a l  comes from t h e  S t a t e  Machine RAM, and i s  sen t  t o  

t h e  Timing Option c i r c u i t s .  The s i g n a l  a l s o  goes t o  t he  Front  Panel of t h e  

7D02. The s i g n a l  comes from pin 10 of U2060 t o  an RC c i r c u i t  c o n s i s t i n g  

of R7060 and C7060 f o r  f i l t e r i n g  out t h e  no i se  t h a t  occurs  when a  l a r g e  

number of address l i n e s  change a t  once. From the  f i l t e r ,  t h e  s i g n a l  i s  

appl ied  t o  U7015. When wr i t i ng  i n t o  t he  RAM, a  s e r i e s  of pu lses  w i l l  occur .  

The MASTER STOP s i g n a l  i s  appl ied t o  t h e  o ther  input  of U7015, which f i l t e r s  

ou t  t h e  undesired s igna l  t r a n s i t i o n s  during wr i t i ng  t ime. The output  s i g n a l ,  

/EXT TRIG, i s  s en t  from P208, p in  23A t o  t h e  Front Panel c i r c u i t s .  
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S t a t e  Feedback B i t s  Mult iplexer  ( ~ i a g r a m  8 ~ )  

This  s t a g e  c o n s i s t s  of U5040, a  quad two-to-one mu l t i p l exe r .  The 

s e l e c t  i npu t ,  pin 1, i s  con t ro l l ed  by t h e  /INHIBIT 2  s i g n a l  from U5010E, 

a s  discussed e a r l i e r .  During the  f i r s t  pa r t  of an a c q u i s i t i o n  c y c l e ,  t h e  

s e l e c t  input  i s  low. This allows t h e  "A" s i d e  of t he  nputs  t o  pass through 

t o  t h e  ou tpu t s .  S igna l s  1A and 2B a r e  t he  s t a r t i n g  s t a t e s  f o r  t h e  S t a t e  

Machine f r m  U5050; s i g n a l s  1 B  and 2A a r e  t he  s t a t e  feedback b i t s  from t h e  

RAM. When t h e  /INHIBIT s i g n a l  goes h igh ,  t h e  s t a t e  feedback b i t s  a r e  

s e l ec t ed .  The 3A and 3B b i t s  a r e  t h e  RESET 1 and RESET 2 s i g n a l s  t o  U3050. 

The RESET 2  s i g n a l  i s  read f i r s t ,  a f t e r  which the  CPU r e s e t s  U6010; t h e n ,  

t h e  RESET 2 s i g n a l  i s  read.  The 4A and 4B inputs  a r e  t i e d  t oge the r ,  so t h e  

STORE s i g n a l  passes  through d e s p i t e  t he  mul t ip lexer  s t a t e .  The STORE s i g n a l  

i s  delayed by t h e  mul t ip lexer  and the  ou tput  RC c i r c u i t ,  a s  d i scussed  

e a r l i e r ,  t o  avoid producing the  /INHIBIT s i g n a l  too soon. 

Decoder 

J K  f l i p - f l o p  U6020 i s  configured a s  a  l a t c h  and r ece ives  t h e  /ST MACH 

SEL s i g n a l  from t h e  CPU board, along with t h e  ALE s i g n a l .  Whenever t h e  CPU 

c a l l s  f o r  an address  i n  t h e  range of ~ : E @ @ @ - ~ : E F F F ,  t h e  /ST MACH SEL s i g n a l  

goes low, and i s  clocked i n t o  U6020 on t h e  nega t ive  edge of t h e  ALE s i g n a l .  

(ALE i s  used t o  ensure t h a t  the  enable  l i n e s  t o  U6050 and U7050 a r e  s t a b l e . )  

The output  s i g n a l s  f r m  U6020 a re  used t o  g a t e  U6050, U7050, U4060, and 

U2050. 

Decoder U6050 i s  c a l l e d  t he  Write Decoder. It i s  a  3- t o  8 - l i ne  

decoder,  and i s  d r iven  by the  p in  6  output  of U6020, t h e  /wR s i g n a l ,  and 

the  A l l  address  l i n e .  Whenever the  f i r s t  s i gna l  i s  h igh  and t h e  l a s t  two 

a r e  low, t h e  device  i s  enabled t o  p u l l  low t h e  output  s e l ec t ed  by address  

l i n e s  A8, A9, and A l g .  For i n s t a n c e ,  whenever t he  address  l : ~ l @ @  i s  w r i t t e n ,  

t h e  MWR (Memory Write 1 )  l i n e  goes low. 

Decoder U7050 i s  c a l l e d  t he  Read Decoder; i t  i s  s i m i l a r  t o  U6050, 

except t h a t  i t  i s  con t ro l l ed  by t h e  /RD l i n e  from t h e  CPU, i n s t ead  of t h e  

/WR l i n e .  The outputs  of t h e  decoder ,  Y@ through Y7, a r e  fed t o  va r ious  
c i r c u i t s  i n  t he  S t a t e  Machine for  read opera t ions .  Refer t o  Table 2-11, 

which i s  a  memory map of t h e  S t a t e  Machine. 
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TABLE 2-11 

S t a t e  Machine Memory Map 

1 : E000-1 I: EgFF Main S t a t e  Machine RAM (Read o r  Write) 

I 
1 :~10@-1  : E ~ F F  9th B i t  RAM ( w r i t e  only) 

Divider  C i r c u i t  (Diagram 8 ~ )  

1 : ~ 2 ~ 0  

1  : E2X1 

1 : E2X2 

1 : E2X3 

1 : E2X4 

1  : E2X5 

1 : E2X6 

1  : E2X7 

1 : E 3 ~ 0  

1  : E3X1 
1  : E3X2 

1 : E3X3 

1  : E3X4 

1 : E3X5 

1 : E3X6 

1  : E3X7 

1 : ~ 4 0 0  

1 : ~ 4 @ 0  

1 : ~ 5 @ 0  

1 : ~ 5 @ 0  

1 : ~ 6 @ 0  

The 6-MHz c lock  s i g n a l  from the  CPU c i r c u i t s  e n t e r s  t he  S t a t e  Machine 

Board a t  P208, p in  26B and i s  appl ied  t o  i n v e r t e r  U5030C. The inver ted  

c lock  i s  then  appl ied t o  U7020A. The i n v e r t e r  i s  a  b u f f e r  t o  reduce no i se  

on t h e  received s i g n a l .  AND g a t e  U l O l O D  provides t he  feedback t o  convert  

t he  t h r ee -ce l l  counter i n t o  the  divide-by-three counter  t h a t  i s  requi red  

t o  produce the  2-MHz output .  The 2-MHz s igna l  from U7020 p i n  6  i s  fed t o  

U7020B, t o  U6040, and from P208, p in  26A t o  t he  Timing Option C i r c u i t s .  

Counter 1  Control Regis te r  (Read o r  wr i t e )  

Read Control Regis te r  

Read Upper 8  B i t s  

Read Lower 8  B i t s  

Write R e - i n i t i a l i z e  t o  Value i n  Holding ~ e g i s t e r  

Write Load Lower 8 B i t s  

Write Load Upper 8  B i t s  

Counter 1  Enable 

Counter 2: Control Reg i s t e r  (Read o r  Write) 

Read Control Regis te r  
Read Upper 8  B i t s  

Read Lower 8  B i t s  

Write R e - i n i t i a l i z e  t o  Value i n  Holding Reg i s t e r  

Write Load Lower 8  B i t s  

Write Load Upper 8  B i t s  

Counter 2  Enable 

Read: Allows 9 th-b i t  RAM t o  be  read out 

Write:  S t a t e  Machine Mode Regis te r  

Read: FF p r e s e t  (must be  done p r i o r  t o  loading counters )  

Write:  counter  Output Reset (must be  done p r i o r  t o  a c q u i s i t i o n )  

Write:  I n i t i a l i z e s  S t a t e  Machine 
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The 2-MHz s i g n a l  c locks U7020B, which i s  configured t o  opera te  a s  a  

divde-by-ten counter .  The output  of t h e  coun te r ,  200 kHz, i s  fed ou t  p in  

25B t o  t h e  Timing Option c i r c u i t s ,  and t o  U7030A, which i s  a  CMOS decade 

counter .  This s t a g e  d i v i d e s  t he  s i g n a l  t o  20 kHz, and a p p l i e s  t he  s i g n a l  

t o  U7030B and through b u f f e r  U5030 t o  t h e  Timing Option c i r c u i t s .  Decade 

Counter U7030B d i v i d e s  t h e  appl ied  20 kHz i n t o  2  kHz, and a p p l i e s  i t  through 

U5030A t o  t h e  input  of U6040, which i s  a  dua l  four - l ine  t o  one-l ine 

mu l t i p l exe r .  The 2-kHz s i g n a l  i s  a l s o  s en t  out t o  t h e  Timing Option. 

Timing Counter Control  C i r c u i t  (Diagram 8 ~ )  

The Timing Counter Control c i r c u i t  c o n s i s t s  of Mult iplexer  U6040 and 

J K  f l i p - f l o p s  U6030A and U6030B. The mu l t i p l exe r  s e l e c t s  t h e  counter  s i g n a l  

sou rce ,  a s  l i s t e d  i n  Table  2-12. The two sources  a r e  t h e  2-kHz and 1-MHz 

s i g n a l s  from the  d i v i d e r  c i r c u i t .  The mu l t i p l exe r  i s  gated on by the  MASTER 

STOP s i g n a l ,  s o  t h a t ,  when the  MASTER STOP l i n e  goes h igh  a t  t h e  end of 

t h e  a c q u i s i t i o n  per iod ,  bo th  ou tputs  of t h e  mu l t i p l exe r  t u r n  o f f .  

TABLE 2-12 
U6040 Tru th  Table 

The two ou tpu t s  of t h e  mul t ip lexer  a r e  each fed t o  a  gated J K  f l i p - f l o p ,  

which d i v i d e s  t he  incoming clock by two. These f l i p - f l o p s  ope ra t e  s i m i l a r l y ,  

s o  on ly  U6030A i s  discussed he re .  When the  count i s  t o  begin ,  t h e  J and K 

i npu t s  t o  U6030A a r e  pu l led  h igh ,  by t h e  S t a r t / S t o p  C i r c u i t  (U1020), which 

enables  U6030A t o  toggle  on t h e  appl ied c lock  ( 2  kHz o r  2  MHZ). The d iv ided  

clock i s  appl ied  t o  Mult iplexer  U2040 for  a p p l i c a t i o n  t o  t h e  Counter 1 

s t a g e s  , a s  requi red .  

A 

low 

1 ow 

h igh  

h igh  

Counters ( ~ i a g r a m  8C) 

Refer t o  Diagram 8C; t h e  lower h a l f  of t h e  diagram d e p i c t s  t he  two 

counters .  Counter 1 i s  the  upper c i r c u i t  cha in ,  and Counter 2  is t h e  lower 

c i r c u i t .  Both counters  a r e  e s s e n t i a l l y  i d e n t i c a l ,  so  on ly  t h e  Counter 1 

c i r c u i t s  w i l l  be  descr ibed h e r e i n ,  except where important d i f f e r e n c e s  might 

a f f e c t  the  d e s c r i p t i o n .  In  t he  following d i scus s ion ,  t h e  summary o f  counter  

B 

low 

high 

1 ow 

h igh  

1Y Output and Resolu t ion  

2  kHz, 1 mS 

2  kHz, 1 mS 

2  MHz, 1  US 

2  MHz, 1 US 

2Y Output and Resolu t ion  

2  kHz, 1 mS 

2  MHz, 1 US 

2  kHz, 1  mS 

2  MHz, 1 US 
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performance i s  followed by a  d e s c r i p t i o n  of t h e  major p a r t s  of t h e  counter .  

Last i s  a  d e s c r i p t i o n  of each major mode. Table 2-13 i s  a  l i s t i n g  of t he  

major counter  performance f a c t o r s .  

The Counters opera te  i n  t h r e e  modes of opera t ion :  t ime,  event  count ,  

and event c o n t r o l .  In t he  following d i scus s ion ,  t he  func t ion  of each major 

segment of t h e  Counter i s  explained.  Refer t o  Fig.  2-20, which i s  a  d e t a i l e d  

block diagram of t h e  Counter 1 c i r c u i t s .  Refer a l s o  t o  Table 2-14, which 

l i s t s  t he  counter  commands from the  S t a t e  Machine RAM. 

TABLE 2-1 3 
Counter Performance Summary 

*When using the  time mode of t h e  coun te r s ,  t h e r e  i s  another  a d d i t i v e  e r r o r :  

The times noted above a r e  given fo r  one s t a r t / s t o p  cyc l e  of t h e  counters .  

In  t he  case  of  more than one cyc l e ,  t h e  e r r o r  bounds i nc rease ,  t o  t h e  

abso lu te  e r r o r  bound of +/- N counts ,  where N i s  t h e  number of s t a r t  and 

s t o p  cyc l e s .  

E r ro r  

+/- 1 count o r  +/- 0.01 

0 

-0, +1 count -0, 

+0.2 u s ,  +/- 0.1% 

-0, +2 counts  +/- 0.01% 

0 

0 

Counting Mode 

Time* 

Events 

Control  Mode 

Time* 

Pulse  Width 

Generat ion 

Measurement, 

Counter stopped 

be fore  te rmina l  

count 

Events 

Event Count 

Window 

Measurement, 

Counter stopped 

be fo re  te rmina l  

count 

Minimum Count Maximum Count 

0  65534 

0 54434 

2 65534 

0 User value -1 

2 65535 

0 User va lue  -1 



THEORY OF OPERATION - 7D02 LOGIC ANALYZER 

INHIBIT 2 
I I I 

RESET 

CNT. WR. EN. 
COUNTERRESETREAD - 

Fig. 2-20. Counter 1 Block Diagram. 

TABLE 2-14 
State Machine Counter Commands 

05, 04 
o r  

03, 02 

low low 

low h igh  

Command 

h igh  high 

h igh  low 

Time 

RUN 

Reset andRun 

Events 

NO P 

Increment Once 

Stop 

NOP 

Reset 

(Not used)  
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Star t -S top  C i r c u i t .  This  c i r c u i t  c o n s i s t s  of U3020B, U5010C, and 

U1020B. The 04 and 05 l i n e s  from t h e  RAM con t ro l  t h e  enabl ing of t h e  c lock  

t o  be  appl ied  when t h e  Time mode i s  s e l e c t e d .  

Operat ion i s  a s  fol lows:  The /INHIBIT 2  s i g n a l  from U5010E i s  low f o r  

t he  f i r s t  two s t a t e  c locks of t he  measurement cyc l e .  Thus, U1020 i s  s e t  

a t  t h i s  t ime ,  which causes a  low t o  be placed on t h e  J and K i n p u t s  of 

U6030A. This prevents  any clock pulses  from being appl ied  t o  t h e  counter  

f o r  now. Af t e r  an event occurs  and a  counter  command i s  issued ( s ee  Table 

2-14), t h e  04 and 05 l i n e s  a r e  s e t  t o  enable t h e  clock s i g n a l s .  For now, 

assume t h a t  t he  Run command i s  se l ec t ed  f o r  Counter 1 ,  which means t h a t  

t h e  05 l i n e  i s  low. The s t a t e  of 04 i s  not s i g n i f i c a n t  t o  t h i s  c i r c u i t  

when 05 i s  low. When the  /INHIBIT 2  l i n e  r e t u r n s  low, U1020B i s  f r e e  t o  

change s t a t e ,  and t h e  low a t  pin 11 and high a t  pin 12 arm it  t o  do so.  

When t h e  nega t ive  edge of t h e  f i r s t  / B S C ~  pu l se  occu r s ,  U1020B i s  c l e a r e d ,  

and t h e  high £ran i t s  p in  8 permits U6030A t o  begin passing t h e  d i v i d e r  

output  ( 1  MHz o r  1 k ~ z )  t o  t h e  Counter.  When t h e  cyc l e  i s  completed, t h e  

05 l i n e  i s  s e t  high by t h e  RAM. This causes t he  K input  t o  U1020B t o  move 

low, and t h e  f l i p - f l o p  w i l l  remain i n  t h e  r e s e t  condi t ion  u n t i l  a  command 

ed t o  change. The command t h a t  s e t s  U1020B i s  t h e  STOP command. To 

20B, l i n e s  04 and 05 must both be h igh .  This  p re sen t s  a  h igh  a t  p in  

20B, and a  low a t  pin 12 of U1020B. This w i l l  s e t  t h e  f l i p - f l o p  

) a t  t h e  next nega t ive  edge of t h e  /BSC1 s i g n a l .  

U1020A. 

RAM, 

Reset 

A t  t h e  

t he  K 

f l i p - f l o p  

s i g n a l  

c i rcu i : .  

Machine 

~ i h e t - ~ o a d  C i r c u i t .  This c i r c u i t  c o n s i s t s  of U3020C, U5020E, and 

Control inputs  fo r  t he  c i r c u i t  a r e  t h e  04 and 05 l i n e s  from t h e  

t ' le /BSC1 s i g n a l .  /INHIBIT 2,  and the  /LOAD 1 s i g n a l  from the  o the r  

ptage, U2030A. A t  s e tup ,  t h e  CPU s e t s  U2030A, thus c l e a r i n g  U1020A. 

beginning of t h e  c y c l e .  t h e  / I N H I B I T  2  s i g n a l  moves low, fo rc ing  

input  of U1020A low fo r  t h e  f i r s t  two clock pulses  t o  prevent t h e  

from switching before  t he  cyc le  begins .  When the  /INHIBIT 2  

r e t u r n s  h igh ,  t h e  counter  con t ro l  codes again have c o n t r o l  of t he  

Depending on o the r  requirements of t h e  program from t h e  S t a t e  

RAM, t h e  counter  con t ro l  codes w i l l  v a ry  i n  s t a t e .  When t h e  command 

t o  r e s e t  and run Counter 1  occurs ,  t h e  RAM produces a  h igh  a t  t h e  04 s i g n a l  

and a  low a t  t h e  05 s i g n a l .  This enables  U1020A t o  r e s e t  a t  t h e  next  

nega t ive  edge of t h e  /BSC s i g n a l .  The high l e v e l  from the  pin 6  output  of 

U1020A i s  coupled t o  t h e  pin 12 input  of mu l t i p l exe r  U2040. I f  t h e  mode 

of ope ra t i on  i s  Time, t h e  high i s  coupled out of  U2040 as t h e  COUNTER RESET 

READ s i g n a l ,  which i s  s en t  t o  t h e  J and K i npu t s  of U2030A. This high 

permi ts  U2030A t o  change s t a t e  t o  t he  s e t  cond i t i on ,  which p u l l s  t h e  /LOAD 

1  s i g n a l  low. A s  a  r e s u l t ,  U1020A i s  s e t  by t h e  low a t  p in  4 ,  and U1040 
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rece ives  a  low a t  t h e  p in  2  and p in  3  i n p u t s ,  t o  be  used as  p a r t  of an 

i n s t r u c t i o n  t o  r e i n i t i a l i z e  t he  counter .  F l ip - f lop  U1020A cannot change 

s t a t e  f o r  t he  remainder of t h e  c y c l e ,  because of t h e  low a t  p in  4.  

The output  from U3020C and U5020E i s  a l s o  fed forward t o  U3010 p i n  

13, a s  a  look-ahead func t ion .  When h igh ,  and the  counter  completes count ing 

/CNTR 1 goes low. However, i f  RESET 1 i s  h igh  (meaning the  counter  i s  being 

r e s e t ) ,  U5020B locks /CNTR 1 high u n t i l  t he  counter  r e s e t s .  I n  time mode, 

t he  high s t a t e  of U3020C, U5020E i n d i c a t e s  t h a t  a  Reset command was i s sued .  

This  locks /CNTR 1 h igh .  

Events Clock Generation. This  c i r c u i t  c o n s i s t s  of U1030A and U4020. 

When t h e  proper con t ro l  code (04 h igh ;  the  s t a t e  of 05 i s  i r r e l e v a n t  t o  

t h i s  c i r c u i t )  i s  appl ied  t o  p in  2  of U1030A, t h e  f l i p - f l o p  i s  permit ted 

t o  change s t a t e  when clocked. The purpose of t he  c i r c u i t  i s  t o  produce t h e  

c lock  t o  be  appl ied  t o  t h e  Counter c i r c u i t .  

A t  t h e  o u t s e t  of t h e  counter c y c l e ,  t h e  s t a t e  c lock  s i g n a l  i s  no t  

permitted t o  pass through U l O l O A  by t h e  high s t a t e  of U2010B p i n  7. Following 

t h e  second s t a t e  c lock  s i g n a l ,  p i n  1 of U l O l O  moves h igh ,  s o  t h e  t h i r d  

s t a t e  clock s i g n a l  w i l l  be passed t o  p in  4  of U1030A, which Changes s t a t e  

t o  t h e  s e t  condi t ion .  This  r e s u l t s  i n  a  h igh  l e v e l ,  beginning the  f i r s t  

event ,  t o  be appl ied t o  p in  3  of mu l t i p l exe r  U2040, and t o  p i n  9 of U4020C. 

Since t he  gated s t a t e  c lock  1 and /BSC2 s i g n a l s  a r e  t ime-coincident ,  p in  

9 of U4020C moves h igh  j u s t  a f t e r  p in  10 moved low. A t  t he  end of t h e  /BSC 

pu l se ,  bo th  i npu t s  t o  U4020C a r e  h igh ,  so  t h e  low a t  p in  1 of U1030 r e s e t s  

t he  f l i p - f l o p ,  ending t h e  event pu l se .  With t he  next s t a t e  c lock p u l s e ,  

t h e  c i r c u i t  r e p e a t s  t h e  cyc l e  j u s t  descr ibed .  Figure 2-20 i l l u s t r a t e s  t he  

t iming r e l a t i o n s h i p  of t h e  s i g n a l s  involved i n  t he  c i r c u i t .  

Mult iplexer .  This  s t a g e  i s  a  dua l  four - l ine  t o  one-l ine mu l t i p l exe r  

t h a t  con t ro l s  the  passage of c lock s i g n a l s  and s t a t u s  s i g n a l s  t o  t h e  CPU. 

This  s e l e c t s  t h e  Time o r  Events mode of ope ra t i on .  The s t a g e  i s  con t ro l l ed  

by t h e  INHIBIT 2  s i g n a l ,  which d i s a b l e s  t h e  mu l t i p l exe r  dur ing  the  f i r s t  

p a r t  of  t h e  counter  opera t ing  c y c l e ,  and t h e  E/T1 and CNT WR EN s i g n a l s ,  

which c a r r y  t h e  encoded d a t a  t o  con t ro l  t h e  mu l t i p l exe r  s e l e c t i o n .  Table 

2-15 l i s t s  t h e  ou tputs  t h a t  occur with d i f f e r e n t  input  combinations.  
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TABLE 2-15 

Truth Table f o r  Mult iplexer  U2040 
- - -- 

CPU Read-Write Access Gate. This  i s  a  quadruple two-line t o  one-line 
mu l t i p l exe r .  Its purpose i s  t o  con t ro l  t he  opera t ing  modes of t h e  16-bi t  * 

Counter,  U1050. Se l ec t i on  of t h e  channel t o  be  enabled i s  con t ro l l ed  by 

t h e  SELECT 1 l i n e  t o  pin 1 of t h e  mu l t i p l exe r .  When the  p in  i s  low, t h e  A 

channels  a r e  s e l e c t e d ,  and when pin 1 i s  h igh ,  t h e  B channels  a r e  s e l ec t ed .  

Note t h a t  t h e  p in  11 input  t o  U1040 i s  connected t o  +5 V,  and t h e  pin 14 

input  i s  connected t o  t h e  /CNT WR EN s i g n a l .  Since t h e  4A and 4B inpu t s  

a r e  channeled t o  t he  IE input  of t h e  counter ,  only t he  t h r e e  l e a s t  s i g n i f i c a n t  

b i t s  a r e  used t o  provide i n s t r u c t i o n s  t o  t h e  counter .  F u r t h e r ,  t h e  1 A  and 

2A l i n e s  a r e  t i e d  t oge the r ,  so on ly  a  va lue  of 4  o r  7  can pass through t h e  

A s i d e  of  t h e  mu l t i p l exe r .  The counter  r ece ives  t h e  va lue  4 a s  an i n s t r u c t i o n  

t o  r e i n i t i a l i z e ,  and t h e  va lue  7 as  an i n s t r u c t i o n  t o  enable  t h e  count .  

The B s i d e  of t h e  mul t ip lexer  r ece ives  d a t a  v i a  t h e  A@ through A2 

l i n e s ,  which a r e  then sen t  (when p in  1 i s  high)  t o  t h e  I@ through I 2  
i n s t r u c t i o n  inpu t s  t o  t h e  counter .  

Out put 2Y 
-- 

Counter 2 Reset s t a t u s  from U2020B 

Ground 

Counter 1  Reset s t a t u s  from U1020A 

05 Control  Code from RAM 

16-bit  Counter. The Counter c o n s i s t s  of U1050, which i s  a  programmable, 

p r e s e t t a b l e ,  16-bit  b inary  counter .  In t h i s  con f igu ra t i on ,  t h r ee  i n s t r u c t i o n  

l i n e s  permit t h e  s e l e c t i o n  of e i g h t  d i f f e r e n t  modes of ope ra t i on .  An 

e i g h t - b i t  110  bus permits preloading of t h e  counter  and reading of t h e  

counter  output  l i n e s .  

Output 1Y 

Ground; no c lock  t o  U1050 

MWR2 s i g n a l  fromU6050 

Clock s i g n a l  from U6030 

Events pu lses  from U1030A 

A 

1 ow 

low 

h igh  

h igh  

Refer t o  Table  2-16, which i s  a  l i s t  of t h e  counter  s t a t e s .  Note t h a t ,  

a s  noted above, only t h e  4 and 7 va lues  a r e  used i n  normal counter  ope ra t i on .  

However, through mul t i p l exe r  U1040, t h e  CPU can s e l e c t  any one of t h e  e i g h t  

combinations,  sof tware  permi t t ing .  

B 

1 ow 

h igh  

low 

h igh  
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TABLE 2-16 
U1050 Operating Modes 

Data fed i n t o  t he  110 a r e  la tched  i n t o  t he  i n t e r n a l  bus of t h e  Counter 

on the  p o s i t i v e  edge of a  c lock s igna l  appl ied  t o  p in  10. The Y2 s i g n a l  

from t h e  Read con t ro l  Buffer ( ~ 7 0 5 0 )  enables  t h e  p in  9  input  t o  p lace  t he  

Counter ou tputs  on t h e  buffered d a t a  (BD@-BD~) l i n e s .  The A C I  l i n e  i s  used 

t o  enable  incrementing o r  decrementing t h e  Counter by applying a  c lock  

pu l se  t o  t h e  c lock  i n p u t ,  p in  10. The IE i n p u t ,  p i n  8 ,  enables  t he  i n s t r u c t i o n  

inpu t s  l i s t e d  a t  t he  top  of Table 2-16. 

Inputs  

10 11 I1 (hexadecimal) 

L  L  L  ( 0 )  
L  L  H (1 )  

L  H L  ( 2 )  

L H H (3 )  

H L L  ( 4 )  

H L  H ( 5 )  

H H L  ( 6 )  

H H H ( 7 )  

Reset Flip-flop. A s  discussed e a r l i e r ,  t h e  Reset F l ip- f lop  ( ~ 2 0 3 0 ~ )  

ope ra t e s  i n  conjunct ion with U1020A through mul t i p l exe r  U2040 i n  Time mode. 

The high from p in  9  of U2040 enables  U2030A t o  change s t a t e .  The / I N H I B I T  

2  s i g n a l  has  a l ready  placed U2030A i n  t h e  r e s e t  s t a t e  a t  t h e  beginning of 

t h e  count c y c l e ,  s o ,  when t h e  f i r s t  c lock  pu l se  i s  appl ied t o  U2030A a f t e r  

t h e  COUNTER RESET READ l i n e  goes high (from U2040, p in  9 ) ,  t he  f l i p - f l o p  

s e t s .  The p i n  6  output  goes h igh ,  and the  p in  7  output  goes low. The output  

from p in  6  (RESET 1 )  i s  inver ted  through U5020B and appl ied  t o  p in  2  of  

U7010B, t o  p i n  13 of mu l t i p l exe r  U3010, and t o  p in  11 of U7015. This  

prevents  t h e  Counter from i n d i c a t i n g  t h a t  t h e  count i s  complete while t h e  

Counter i s  being r e s e t .  These a r e  discussed l a t e r  i n  t h i s  d e s c r i p t i o n .  The 

RESET 1 s i g n a l  i s  a l s o  s en t  t o  U5040 ( ~ i a g r a m  8 ~ ) ,  t o  be  mult iplexed with 

o t h e r  s i g n a l s  f o r  CPU acces s .  Output p in  7  of U2030A, now low, r e s e t s  

U2030B, and i s  fed back t o  s e t  U1020A and t o  apply t he  r e s e t  va lue  t o  

U1040. The s e t  input  t o  U2030A, p i n  5 ,  i s  used by t h e  CPU t o  s e t  t he  

Counter . 

Modes 

Write Control Regis te r  
Read Control  Regis te r  

Read Word Counter 

Read Address Counter 

R e i n i t i a l i z e  Counters 

Load Address 

Load Word Count 

Enable Counters 
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Overflow Fl ip- f lop .  This  f l i p - f l o p ,  U2030B, s tops  t h e  Counter when 

overflow occurs .  Ear ly  i n  the  sequence of count even t s ,  t h e  Reset F l ip- f lop  

j u s t  d i scussed  r e s e t s  U2030B. The J input  ( p i n  14) of U2030B i s  he ld  low 

by U4030 u n t i l  counter  overflow occurs ,  so U2030B cannot s e t  u n t i l  t he  

l i n e  moves high.  When overf low occurs ,  COUNTER RESET READ w i l l  a l r eady  

have gone low, so t he  high a t  t he  J input  of U2030B permits i t  t o  change 

s t a t e  a t  t he  next c lock  s i g n a l .  The p in  10 ou tpu t ,  /CNT 1  goes high and 

s tops  t h e  Counter from f u r t h e r  opera t ion .  This s i g n a l  i s  a l s o  fed t o  

mu l t i p l exe r  U3010. The oppos i te  s igna l  from U2030B p in  9 goes t o  p in  10 

of U7015B, which i s  used i n  t h e  t imer mode of ope ra t i on .  

Counter Output Mul t ip lexer .  This c i r c u i t  c o n s i s t s  of U3010 and i s  an 

AND-OR-invert g a t e  t h a t  produces t h e  /cNTR 1  s igna l  from four  d i f f e r e n t  

sou rces .  Refer t o  Fig.  2-21, which i l l u s t r a t e s  t he  qu iva len t  l og i c  diagram 

of t h e  devicz .  As shown on t h e  diagram, a  low s t a t e  a t  t h e  /CNTR 1 output  

occurs  with t h r ee  s e t s  of cond i t i ons .  Note t h a t  the  INCREMENT and RESET 

COMMAND l i n e s  a r e  from the  same source.  These a r e  expressed d i f f e r e n t l y  

i n  t h e  Time and Events modes t o  b e t t e r  i l l u s t r a t e  t he  purpose of t h e  l i n e .  

Counter Mode Descr ip t ion .  In  t he  following paragraphs,  t h e  ope ra t i on  

of Counter 1 i s  descr ibed  i n  each of t h e  major modes of ope ra t i on .  

RESE1 (U2030-6) 

wco (UlOSO-2) 

INCREMENT (U5020-10) 

INHIBIT 2 (U1010-6) 

COUNTER RESET READ (U2040-9) 

EiTl 

OVERFLOW (U2030-10) 

RESET COMMAND (U5020-10) 

v 

291928 

Fig.  2-21. Equivalent  Logic Diagram of U3010 and Connecting C i r c u i t s .  
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1. Time Mode. I n  t he  Time mode, t h e  fol lowing sequence and algori thm 

a p p l i e s  : 

a. The CPU loads  t h e  counter  with t he  va lue  3. 

b.  The CPU s e t s  t he  counter t o  t he  decrement mode. 

c. The CPU commands t h e  counter  t o  count twice.  

d .  The CPU s e t s  t h e  counter  t o  t h e  increment mode. 

A t  t h i s  p o i n t ,  t h e  counter  i s  ready  t o  run .  Following the  a c q u i s i t i o n  

c y c l e ,  t h e  counter  is  read by using the  following algori thm. 

IF ( ~ e s e t  and S t a r t  f l i p - f l o p  (U1020A o r  U2020~) i s  s e t )  THEN ( r e s u l t  of  count)  = 0. 

ELSE I F  ( ~ e s e t  f l i p - f l o p  ( ~ 2 0 3 0 ~  o r  ~ 3 0 3 0 ~ )  i s  s e t )  THEN ( r e s u l t  of count)  = 0. 

ELSE IF (va lue  read from counter )  = 1 THEN ( r e s u l t  of  count)  = 0. 

ELSE IF (va lue  read from counter )  = 2 THEN ( r e s u l t  of count )  = 1 

ELSE IF (va lue  read from counter)  = 0000 THEN ( r e s u l t  of count)  = overf low 

ELSE ( r e s u l t  of  count )  = ( (va lue  read from coun te r )  = 1). 

2. Time Control  Mode. I n  t he  Time Control  mode, t h e  following sequence 

and algori thm a p p l i e s :  

a. t h e  CPU loads  t h e  counter  with t h e  user  va lue  -2. 

b .  The CPU s e t s  t h e  counter  t o  t h e  increment mode. 

c .  The CPU commands t h e  counter t o  count twice.  

d .  The CPU s e t s  t h e  counter  t o  t he  decrement mode. 

A t  t h i s  p o i n t ,  t h e  counter  i s  ready t o  run.  Following the  a c q u i s i t i o n  

c y c l e ,  t h e  counter  i s  read by us ing  the  following algori thm: 

IF (Reset  and S t a r t  f l i p - f l o p  (~1020A o r  U2020B)) THEN r e s u l t  = 0. 

ELSE IF  ( ~ e s e t  f l i p - f l o p  ( ~ 2 0 3 0 ~  o r  ~ 3 0 3 0 B ) )  THEN r e s u l t  = 1. 

ELSE IF (u se r  va lue)  equals  counter  value THEN r e s u l t  = 0. 

ELSE I F  (u se r  va lue  -1) equals  counter  va lue  THEN r e s u l t  = 1. 

ELSE IF (counter  va lue)  = FFFF THEN r e s u l t  = use r  va lue .  

ELSE r e s u l t  = use r  va lue  - counter  va lue  -1. 

Refer t o  Fig.  2-22, which i l l u s t r a t e s  t he  c i r c u i t s  used i n  t h i s  mode. 

The /INHIBIT s igna l  p r e se t s  Star t -Stop f l i p - f l o p  U1020B and Reset-Look 

Ahead f l i p - f l o p  U1020A a t  t h e  beginning of t h e  ope ra t i on .  This  causes  both 
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f l i p - f l o p s  t o  have a  low ou tpu t .  The low from U1020B p u l l s  t h e  J and K 

i npu t s  of U6030A low, which prevents  t h a t  f l i p - f l o p  from passing the  appl ied  

c lock  s i g n a l  from U6040. The low from U1020A i s  fed t o  p i n  12 of mu l t i p l exe r  

U2040. This l i n e  i s  used t o  inform t h e  CPU (by  means of  t h e  COUNTER RESET 

READ l i n e )  of t h e  counter ' s  s t a t u s .  

When t h e  /INHIBIT 2  s i g n a l  goes high fol lowing t h e  second STATE CLOCK 

s i g n a l ,  U1020B i s  f r e e  t o  change s t a t e .  The 05 l i n e  from t h e  S t a t e  Machine 

RAM i s  now low, s o  t he  K input  of  U1020B i s  high,  and the  J input  is  low, 

because of t h e  low s t a t e  of t h e  04 l i n e  a t  t he  input  of U3020. (The low 

05 and low 04 correspond t o  t h e  counter  commands, RUN.) When the  /BSC 

s i g n a l  next occurs ,  both U1020A and U1020B change s t a t e s  t o  t he  r e s e t  

cond i t i on ,  and t h e  ou tpu t s ,  p in  6  and 8 go h igh .  The f i r s t ,  from p in  6 ,  

causes t h e  COUNTER RESET READ l i n e  t o  go high when t h e  mu l t i p l exe r  (U2040) 

s e l e c t s  t h e  U1020A ou tpu t ;  t h i s  informs t h e  CPU t h a t  t he  Counter i s  i n  

opera t ion .  The second, from U1020B, permits  U6030 t o  pass t h e  divided c lock  

t o  U2040 as  t h e  t imer  c lock.  This  s i g n a l  i s  e i t h e r  1 MHz o r  1 kHz, depending 

on t h e  i n s t r u c t i o n s  from the  S t a t e  Machine RAM. 

Mult iplexer  U2040 i s  a  dua l  four - l ine  t o  one-line mu l t i p l exe r .  I n  

t h i s  ca se ,  t h e  CNT WR EN s igna l  i s  high and t h e  E/T1 s i g n a l  i s  low, which 

connects  t h e  c lock  s i g n a l  from U6030A t o  output  p in  7 f o r  a p p l i c a t i o n  t o  

t h e  Counter, and input  pin 12 ( s t a t u s  from ~ 1 0 2 0 A )  t o  output  p i n  9 ,  t h e  

COUNTER RESET READ s i g n a l .  The mu l t i p l exe r  i s  i n i t i a l l y  he ld  o f f  by t h e  

INHIBIT 2  s i g n a l ,  bu t  i s  enabled following the  second s t a t e  c lock pu l se .  

The c lock  s i g n a l  from p in  7  of t h e  mu l t i p l exe r  i s  appl ied  t o  p in  10, t h e  

c lock  i n p u t ,  of 16-bi t  Counter U1050. 



THEORY OF OPERATION - 7D02 LOGIC ANALYZER 

I' 

BSC 1 

RESET 1 

COUNTER RESET READ 

/INHIBIT 2 

MWR 5 

E/TI 

Y5 

291 9-29 

Fig. 2-22. Block Diagram of Counter #1 for Time Mode. 

The CPU R/w Access Gate ( ~ 1 0 4 0 )  i s  a  quadruple two-line t o  one-line 

mu l t i p l exe r .  The SELECT 1 l i n e  from t h e  Decoder c i r c u i t s  c o n t r o l s  t h e  

mu l t i p l exe r  by way of t h e  S input  l i n e ,  p i n  1. E s s e n t i a l l y ,  t h e  mul t ip lexer  

chooses between allowing t h e  CPU t o  load a  predetermined number i n t o  t h e  

Counter by way of  t h e  BD$-BD7 l i n e s ,  o r  t o  run t h e  Counter.  In  t h i s  mode, 

t h e  mu l t i p l exe r  passes t he  enable  or  r e i n i t i a l i z e  command from Reset 

f l i p - f l o p  U2030A. 

Cent ra l  t o  t he  Counter 1 c i r c u i t  i s  U1050. It accepts  e i g h t  p a r a l l e l  

preloading l i n e s  from the  d a t a  bus ,  and i s  mode-controllable by way of t h e  
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IE, I@, 11, and I 2  l i n e s  from the  CPU R/w access  g a t e .  I n  t he  t imer  modgr 8 
t h e  Counter i s  s e t  t o  @, then permitted t o  run a s  long as  t he  ga t ingzs igna l '  

allows clock pulses  t o  e n t e r .  I f  t h e  Counter reaches an accumulation of  * '$  .. .* 3 

66535, p i n  2 of U1050 goes low. This  causes  U4030C, p i n  10, t o  go h igh  :- 
(COUNTER RESET READ i s  a l ready  low), which enables  t he  J i n p u t ,  pin 14, 

of U2030B, and t h e  f l i p - f l o p  changes s t a t e  a t  t he  next  appl ied  clock.  ( 1 t  

was prev ious ly  p re se t  by t he  Y5 s i g n a l . )  The high s t a t e  from U2030B, p in  

10 ( I G N T ~ )  i s  appl ied  back t o  t h e  A C I  i npu t  of U1050, s topping the  Counter. 

It i s  a l s o  appl ied  t o  p in  9 of t h e  Output Mul t ip lexer ,  U3010. The pin 10 

input  of U3010 i s  a l r eady  h igh ,  s o  U3010, p in  8 (/CNTR 11, goes low t o  

i n d i c a t e  t he  te rmina t ion  of t h e  count .  

3. Event Count Mode. I n  t he  Event Count Mode, t h e  following sequence 

and algori thm a p p l i e s :  

a. The CPU loads  t h e  counter  with t he  va lue  2. 

b.  The CPU s e t s  t h e  counter  t o  t he  decrement mode. 

c .  The CPU commands the  counter  t o  count once. 

d .  The CPU s e t s  t he  counter  t o  t he  increment mode. 

A t  t h i s  p o i n t ,  t h e  counter  i s  ready t o  run.  Following the  a c q u i s i t i o n  

c y c l e ,  t h e  counters  a r e  r ead ,  using the  following algori thm: 

IF (va lue  of  Reset f l i p - f l o p  (U2030A o r  U3030B)) i s  s e t  OR (value of counter )  = 1 

THEN ( r e s u l t  of count ) .  

ELSE IF (va lue  read from counter )  = 0000 

THEN ( r e s u l t  of count)  = (overf low).  

ELSE ( r e s u l t  of count)  = ( (va lue  read from counter )  -1) .  

Refer t o  F ig .  2-23, which i s  t h e  d e t a i l e d  block diagram of t h e  c i r c u i t s  

used i n  t h e  Events Count mode. When t h i s  mode i s  s e l e c t e d ,  t he  counter  

c o n t r o l  code i s  such t h a t  t he  Events f l i p - f l o p  (U1030A) begins  t o  produce 

event pu l se s ,  which a r e  der ived from t h e  STATE CLOCK pu l se s .  These a r e  

appl ied  t o  W l t i p l e x e r  U2040, which passes t he  events  pu lses  through t o  

U1050, t h e  16-bit  counter ,  and t o  c lock t h e  Reset and Overflow f l i p - f l o p s  

(U2030A and B ) ,  a s  r equ i r ed .  
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Fig. 2-23. Block Diagram of Counter $1 f o r  Events Count Mode. 

Read/Write Access Mult iplexer  U1040 ope ra t e s  t h e  same i n  t h i s  mode 

a s  i n  t he  Timer mode, i n  t h a t  t h e  Counter i s  e i t h e r  d i r e c t e d  t o  r e i n i t i a l i z e  

o r  t o  increment.  See t h e  d e t a i l e d  d i s cus s ion  on t h e  Counter c i r c u i t  e a r l i e r  

i n  t h i s  d e s c r i p t i o n .  

The Counter increments once f o r  each event  appl ied t o  t he  c lock  input  

u n t i l  t h e  events  t o  be  counted have occur red ,  o r  t h e  counter  overflows. 

When the  counter  overflows, t h e  Overflow f l i p - f l o p  w i l l  s t o p  t h e  counter  

and p u l l  low on t h e  /CNTR 1 l i n e  a t  t h e  output  of Mult iplexer  U3010. 

4 .  Control  Mode. The Control Mode a p p l i e s  t o  both events  and time 

ope ra t i ons .  The fol lowing sequence and algori thm a p p l i e s :  

a .  The CPU loads  t h e  counter  with a va lue  equal  t o  t h e  user  va lue  

minus 2.  
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b. The CPU s e t s  t h e  counter  t o  the  increment mode. 

c. The CPU commands t h e  counter  t o  count once. 

d .  The CPU s e t s  t h e  counter  t o  t h e  decrement mode. 

A t  t h i s  p o i n t ,  t h e  counter  i s  ready t o  run .  Following t h e  a c q u i s i t i o n  

c y c l e ,  t h e  counter  can be  read by t h e  CPU wi th  t h e  fol lowing algori thm: 

IF (va lue  of  Reset f l i p - f l o p  (U2030A o r  U3030~)  i s  s e t )  

THEN ( r e s u l t  of count)  = 0. 

ELSE IF (va lue  read from counters )  = (FFFF) 

THEN ( r e s u l t  of count)  = user  va lue .  

ELSE IF (u se r  va lue  -1) i s  l e s s  than (va lue  read from counter )  

THEN ( r e s u l t  of count)  = 0. 

ELSE ( r e s u l t  of  count) = ( ( u s e r  va lue)  - (value read from counter )  -1) .  

Refer t o  Fig.  2-24, which i s  t h e  d e t a i l e d  block diagram showing t h e  

c i r c u i t  elements used for  t he  Counter Control mode. The purpose of t h e  

mode is t o  permit t h e  CPU t o  load ,  r ead ,  and increment o r  decrement t he  

counter  a s  r equ i r ed .  Thus, t he  counter  can be  loaded with a  number, then 

incremented u n t i l  overf low occurs .  A t  t h i s  t i m e ,  t h e  counter  w i l l  i n d i c a t e  

t h a t  t he  count i s  complete. 

The Events c i r c u i t  i s  used, a s  app rop r i a t e ,  t o  genera te  an event  pu lse  

fo r  c locking t h e  counter .  Mult iplexer  U2040 passes t h e  clock pulse  through 

t o  t h e  counter  a s  t h e  CLOCK 1 s i g n a l .  The COUNTER RESET READ l i n e  i s  used 

t o  provide s t a t u s  information t o  t he  CPU. 

I f  t h e  CPU i s  t o  load a number i n t o  t he  input of t h e  coun te r ,  t h e  R/W 
Mult ip lexer  i s  d i r e c t e d ,  by  means of t h e  Afl-A2 l i n e s ,  t o  enable  loading.  

A t  t h e  same time, t h e  CPU p laces  t he  number t o  be  loaded a t  t h e  BD0-BD7 

inpu t s ,  then clocks t h e  counter  once t o  l a t c h  t h e  number i n t o  t h e  counter  

r e g i s t e r .  

I f  t h e  CPU i s  t o  read the  conten ts  of  t h e  coun te r ,  a  code i s  s e n t  t o  

t h e  R/W Mult iplexer  which enables t h e  counter  t o  place t he  conten ts  from 

t h e  output  r e g i s t e r  on t h e  d a t a  bus ,  l i n e s  BD0-BD7. 
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Fig .  2-24. Block Diagram of  Counter #1 f o r  Events  Cont ro l  Mode. 

The Reset  f l i p - f l o p  i s  used i n  t h i s  mode t o  r e s e t  t h e  c o u n t e r  d u r i n g  

o r  a f t e r  t h e  count process .  The Overflow f l i p - f l o p  d e t e c t s  overf low,  t h e n  

p r e v e n t s  t h e  c o u n t e r  from increment ing f u r t h e r  u n t i l  ano ther  count  o p e r a t i o n  

i s  commanded. 
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CPU CIRCUITS 

Introduction 

Refer t o  Fig.  2-25, which i s  a  d e t a i l e d  block diagram of t h e  CPU 

c i r c u i t s .  The CPU c o n s i s t s  of t h e  following major c i r c u i t s :  

1. The CPU and Buf fe r ,  which i s  t h e  c o n t r o l l e r  f o r  t he  7D02. The CPU 

i s  an 8085 Microprocessor t h a t  con t ro l s  t he  e n t i r e  7D02, except f o r  t he  

power supply c i r c u i t s .  The Microprocessor communicates by way of an e i g h t - b i t  

d a t a  bus (D@-~7)  and a  s ix t een -b i t  address  bus (A@-A15). 

2. The CPU Timing C i r c u i t s ,  which c o n s i s t  of t h e  Clock, I n t e r r u p t  

Timer, Power-up Reset Gate, and Wait S t a t e  Generator.  The Clock c i r c u i t  

gene ra t e s  t h e  6-MHz t iming s i g n a l  f o r  use by t h e  Microprocessor and by t h e  

S t a t e  Machine c i r c u i t s .  The I n t e r r u p t  Timer genera tes  a  30-Hz timing s i g n a l  

t h a t  prompts t h e  Microprocessor t o  scan the  keyboard and b l i n k  t h e  d i s p l a y  

c u r s o r ,  a s  requi red .  The Power-up Reset Gate i s  used t o  r e s e t  t h e  

Microprocessor f o r  d i agnos t i c  purposes.  The Wait-State Generator c r e a t e s  

t h e  de l ay  necessary t o  compensate for  propagation de l ay  from t h e  P e r s o n a l i t y  

Module and t o  synchronize Microprocessor opera t ions  with those of t h e  

Disp lay  c i r c u i t s .  

3.  The Se l ec t i on  Logic C i r c u i t s ,  which sepa ra t e  t he  memory i n t o  smaller  

address p a r t i t i o n s .  These c i r c u i t s  c o n s i s t  of t h e  110 Se lec t  C i r c u i t s ,  t h e  

I / O  Page S e l e c t  C i r c u i t ,  and the  Memory P a r t i t i o n  C i r c u i t ,  and combine t o  

decode the  CPU address  l i n e s  i n t o  one of e i g h t  address  segments. 

4 .  The Buffers ,  which c o n s i s t  of t h e  Address Latch and Data I / O  

Buffers .  The Address Latch provides bu f f e r ing  and in te r im s to rage  of t h e  

lower e i g h t  address  b i t s  from the  CPU. The Data I / O  Buffers  r ece ive  and 

t ransmi t  d a t a  between t h e  main i n t e r f a c e  and the  d a t a  bus i n t e r n a l  t o  t h e  

CPU board. 

5 .  The RAM and ROM c i r c u i t s ,  which s t o r e  hardware and sof tware  

i n s t r u c t i o n s  and r o u t i n e s ,  plus d a t a  acquired from t h e  Timing Option 

c i r c u i t s ,  o r  from the  P e r s o n a l i t y  Module. 
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Fig. 2-25. CPU Circuits Detailed Block Diagram 
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CPU Timing C i r c u i t s  

The CPU Timing c i r c u i t s  c o n s i s t  of t h e  Clock c i r c u i t ,  t h e  Power-up 

Reset Gate, t he  Wait-s ta te  Generator,  and t h e  I n t e r r u p t  Timer. Refer t o  

Diagrams 9A and 9 B  while  reading these  d e s c r i p t i o n s .  

Clock C i r c u i t .  The c lock  s i g n a l  i s  generated by t h e  o s c i l l a t o r  t h a t  

c o n s i s t s  of t r a n s i s t o r s  41025, 41030, b u f f e r  U4070B, and r e l a t e d  components. 

T r a n s i s t o r  41025 and nearby components form a  C o l p i t t s  o s c i l l a t o r .  The 

output  i s  taken from t h e  c o l l e c t o r  of 41025, then appl ied  t o  a  

temperature-compensated ampl i f i e r  t h a t  i s  formed by d iode  CR1021 and 

t r a n s i s t o r  41030. The 6-MHz output  s i gna l  i s  then appl ied  through b u f f e r  

U4070B t o  U3050 ( t h e  ~ i c r o p r o c e s s o r )  and o f f  t h e  board t o  t he  S t a t e  Machine 

c i r c u i t s .  The Microprocessor d iv ides  t he  app l i ed  6-MHz clock by two f o r  

t h e  3-MHz c lock  t h a t  i s  used ex t ens ive ly  throughout t h e  7D02. 

Power-up Reset Gate. This  c i r c u i t  c o n s i s t s  of Q l O O l  and r e l a t e d  

components. The c i r c u i t  is  used t o  r e s e t  t h e  Microprocessor fo r  s e r v i c e  

and d i agnos t i c  purposes ,  and t o  ensure proper turn-on. There a r e  two modes 

of a c t i v a t i o n :  Power-up and Rese t .  

When t h e  7D02 i s  turned on, n e a r l y  one-half second t r a n s p i r e s  be fo re  

the  supply reaches f u l l  vo l tage .  During t h i s  t ime, t h e  7D02 w i l l  be he ld  

i n  t h e  r e s e t  cond i t i on .  Diodes VR1007 and CR1002 prevent  Q l O O l  from turn ing  

on u n t i l  the  supply vo l t age  r i s e s  t o  approximately +4.2 V. When the  supply 

reaches t h i s  va lue ,  Q l O O l  beg ins  t o  supply c u r r e n t  from C1001. The 

Microprocessor remains i n  the  r e s e t  condi t ion  u n t i l  t h e  charge on C l O O l  

reaches about +2.4 V.  

I f  t h e  power supply f a i l s  momentarily, C R l O O l  d i scharges  C1001, t h e  

Microprocessor i s  r e s e t ,  and the  system i s  r e s t a r t e d .  This ensures  t h a t  

t h e  Microprocessor w i l l  not  execute  erroneous programs t h a t  occur because 

of power f a i l u r e .  

When the  RESET pushbutton i s  pressed ,  C l O O l  is  discharged through 

R1001. Upon r e l e a s e  of t he  pushbutton, C l O O l  begins  t o  charge aga in ,  through 

Q1001. From t h e  moment of pushbutton r e l e a s e  t o  turn-on of t h e  Microprocessor,  

t h e  elapsed time i s  u s u a l l y  about 0 .3  second. 

Wait-State Generator .  To begin t h i s  d e s c r i p t i o n ,  i t  i s  important t o  

de f ine  t h e  meaning of t he  term "wait-s ta te" .  For t he  purposes of t h i s  

d e s c r i p t i o n ,  t h e  term r .e fe rs  t o  a  per iod i n  which Microprocessor a c t i v i t y  
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i s  de fe r r ed ;  t h a t  i s ,  t h e  Microprocessor i s  simply he ld  dormant. The 

customary length  of wa i t - s t a t e  per iods i s  one o r  two 3-MHz-clock c y c l e s ,  

depending on t h e  source of t h e  wa i t - s t a t e  prompt. 

The Wait-s ta te  Generator c o n s i s t s  of U4050A, U4050C, U4045A, U4055C, 

U3080, and U4055B. The purpose of t h e  c i r c u i t  i s  t o  extend t h e  Microprocessor 

ope ra t i ng  cyc l e  t o  accomodate t h e  delayed response of t h e  P e r s o n a l i t y  

Module and t o  wait  fo r  read o r  w r i t e  access  t o  t h e  Display RAM. When reading 

from t h e  P e r s o n a l i t y  Module ROM, t h e  fol lowing occurs:  U4050, p in  12, i s  

low dur ing  a  probe access  period and when ALE i s  high.  This low i s  clocked 

through U4045 wi th  t h e  r i s i n g  edge of t h e  3-MHz c lock .  The low from U4045 

holds  p in  35 of U3050 low, which causes t h e  Microprocessor t o  add a  wai t  

s t a t e  t o  t h e  cyc l e .  Then, t h e  /READY l i n e  goes h igh ,  another  wai t  s t a t e  

i s  added, and t h e  r e g u l a r  cyc le  i s  completed. The /READY l i n e  goes h igh  

i n  t h i s  i n s t ance  a f t e r  one cyc l e ,  because U4050 p i n  12 goes h igh  when ALE 

goes low, and the  3-MHz c lock  s i g n a l  c locks t h e  l i n e  low. 

When read o r  w r i t e  access  t o  t h e  Disp lay  RAM i s  r equ i r ed ,  t h e  /READY 

l i n e  i s  low. This input  i n i t i a t e s  a  processor wai t  cyc le  u n t i l  t h e  Display 

Access period i s  complete. When the  Microprocessor i s  adding wai t  s t a t e s ,  

t h e  EXT BUS EN l i n e  must be enabled for  t he  added wait  per iods .  This i s  

done by t h e  /READY s i g n a l  a t  p in  9 of U3080 ( s @ ) ,  t h e  Two-clock Delay 

Regis te r .  U3080 i s  a  four-bi t  s h i f t  r e g i s t e r .  The p a r a l l e l  i n p u t s ,  p ins  

3 ,  4 ,  5 ,  and 6 ,  a r e  wired t o  +5 V and ground such t h a t  each time t h e  

r e g i s t e r  i s  loaded, i t  loads a  b i n a r y  1100 i n t o  t h e  four c e l l s .  The S1 

input  t o  U3080, which i s  t h e  o the r  mode con t ro l  i n p u t ,  i s  connected t o  t h e  

ALE s i g n a l  from p in  14 of b u f f e r  U4070A. 

Refer t o  F ig .  2-26, which i s  a  t iming diagram of s i g n a l s  i n  t h e  CPU 

c i r c u i t s .  To beg in ,  both /READY and ALE must be  high i n  order  fo r  t he  s h i f t  

r e g i s t e r  t o  pa ra l l e l - l oad .  When t h i s  occurs ,  1100 i s  loaded i n t o  U3080, 

and t h e  ou tpu t ,  pin 12,  moves low. This enables  t h e  Address Se l ec t  Gate, 

U4040. The ALE s i g n a l ,  which i s  only  one-half c lock  per iod i n  width,  goes 

low immediately. A t  t he  next p o s i t i v e  edge of the  3-MHz CLK s i g n a l ,  e i t h e r  

of t h e  fol lowing can occur:  1) I f  t h e  /READY s i g n a l  i s  low because of  a  

d i s p l a y  c y c l e ,  t h e  r e g i s t e r  w i l l  be  i n  a  hold s t a t e ,  and no s h i f t i n g  w i l l  

occur ;  2)  I f  t h e  /READY s i g n a l  i s  h igh ,  t h e  high s t a t e  s tored  i n  the  s h i f t  
r e g i s t e r  w i l l  be clocked out  of t he  r e g i s t e r  following two clock excurs ions ,  

and U4040 w i l l  be d i sab led  a f t e r  the  two c lock  cyc l e s .  Note t h a t ,  except 

du r ing  1/0 ope ra t i ons ,  t he  IO/M s igna l  i s  low, which enables  t h e  o t h e r  

input  t o  g a t e  U4040. Thus, t h e  access  period from the  Data Bus t h a t  i s  
ex t e rna l  t o  t h e  CPU i s  two clock cyc l e s  plus  t h e  number of wait  s t a t e s  

(one i f  probe access  i s  r equ i r ed ,  and one o r  two during Display acces s ) .  

Refer t o  Table 2-17, which l i s t s  the  s t a t e s  of the  Wait-State Generator.  
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Fig. 2-26. CPU Circuit Signals Timing Diagram. 

TABLE 2-17 
Wait-State Generator Truth Table 

S ~ ( A L E )  

low 

low 

h i g h  

h i g h  

SO ( READY 

low 

h i g h  

low 

h i g h  

FUNCTION 

Hold 

S h i f t  Right 

S h i f t  L e f t  ( n o t  p e r m i t t e d )  

Lo ad 
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I n t e r r u p t  Timer. This  c i r c u i t  c o n s i s t s  of t imer  U1030 and t r a n s i s t o r  

41037. The c i r c u i t  genera tes  a  30-US pulse  t h a t  i n t e r r u p t s  t h e  Microprocessor 

a t  a  r a t e  of approximately 30 Hz. The Microprocessor,  wi th  each i n t e r r u p t ,  
scans t h e  keyboard and updates t h e  cu r so r .  The jumper i n  t h e  c o l l e c t o r  

c i r c u i t  o f  41037 permi ts  t he  i n t e r r u p t  t imer  t o  be d i sab led  f o r  t roubleshoot ing  

purposes.  

S e l e c t i o n  Logic C i r c u i t s  

The 7D02 memory i s  divided i n t o  e igh t  segments, each of which can 

hold 8K b y t e s  of d a t a .  The d i v i s i o n  i s  done by decoder U4040, which decodes 

t h e  A13, A14, and A15 b i t s  from the  Microprocessor i n t o  e i g h t  s e l e c t  l i n e s .  

See Table 2-18, which d e p i c t s  t he  memory map. The Y(b through Y5 s e l e c t  

l i n e s  a r e  used t o  s e l e c t  one of t h e  s i x  ROM s t ages  depic ted  on Diagram 9B 

( ~ 3 0 1 0 ,  U3020, U3030, U4010, U4020, and U4030), which con ta in  t h e  firmware 

f o r  t h e  7D02. The Y6 l i n e  of U4040 enables  U1080 (Diagram 9B a l s o ) ,  which 

decodes t h e  RAM s e l e c t  addresses .  The Y7 l i n e  enables  e x t e r n a l  bus ope ra t i on .  

(Externa l  bus ,  i n  t h i s  con tex t ,  means e x t e r i o r  t o  t h e  CPU ~ o a r d . )  

TABLE 2-18 

CPU Memory Map 

Fl ip- f lops  U4045B, U4065A, U4065B, p lus  U4050B and U4055D form t h e  

Page Se l ec t  c i r c u i t ,  which d r i v e s  decoder U4080. The page s e l e c t i o n  p r i n c i p l e  

i nc reases  t h e  e f f e c t i v e  address  space used f o r  addressing the  hardware. 
The t h r e e  high-order address b i t s  (A15, A14, and A131 a r e  appl ied  through 

U4050B t o  enable  U4080. B i t  A12 and the  two page-select l i n e s  a r e  decoded 

t o  over lay  t h e  hardware enable l i n e s ,  Y 0  through Y7, from U4080. Page 

s e l e c t  occurs  as  follows: The s e l e c t i o n  code i s  appl ied  from t h e  CPU, v i a  

Page Address Range 

QQQB-BFFF 
c~OO-DFFF 

$:E~QQ-O:EFFF 

O:F~QQ-~:FFFF 

1 : E00Q-1 : EFFF 

l:F@O@-l:FFFF 

2  : E@@0-2 : EFFF 

2  : Ffl00-2 : FFFF 

3:E0@@-3:FFFF 

Capacity 

48K 

8K 

4K 

4K 

4K 

4K 

4K 

4K 

8K 

Use 

Program ROM 

RAM 

Display 

Latches 

S t a t e  Machine 

Word Recognizer 

Acq Memory 

Timing Option 

Probe ROM 
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t h e  D@ and D l  l i n e s ,  through address  b u f f e r  U2080. ( ~ 3 0 7 3  i s  used f o r  t e s t  

purposes ,  a s  i s  discussed l a t e r ;  i t  i s  a  s e t  of zero-ohm r e s i s t o r s  i n  a  

ch ip . )  When t h e  Microprocessor i s  ready t o  s e t  t h e  address ,  an output  

occurs ,  which c locks  U4045B with a  p o s i t i v e  t r a n s i t i o n  on t h e  /WR l i n e .  

The r e s u l t i n g  p o s i t i v e  edge from the  output  of U4045B c locks  both segments 

of  U4065, applying t h e  s e l e c t  d a t a  t o  U4080. S0 o r  S1 i s  then s e t  low by 

t h e  Microprocessor,  so  by way of U4055D, t h e  decoder i s  gated on and t h e  

ou tpu t s  of  U4080 a r e  enabled. 

On power-up, t h e  Page S e l e c t  Regis te r  i s  s e t  t o  zero.  Any I / O  ou tput  

l a t c h e s  t h e  two lowest d a t a  b i t s  (DO and ~ 1 )  i n t o  U4065, and s e t s  t h e  110 
page i n t o  U4080. This page number i s  s t a b l e  u n t i l  another  output  changes 

t h e  page, o r  u n t i l  t h e  CPU i s  r e s e t .  Following the  page s e l e c t i o n ,  any 

memory r e f e r ence  t o  E0gg-FFFF w i l l  s e l e c t  on ly  t h e  devices  r e l a t e d  t o  t h a t  

page . 

Memory Circuits 

Refer t o  Diagram 9B. The 7D02 ROM c o n s i s t s  of s i x  8K b y  8  ROM u n i t s .  

These a r e  U3010, U3020, U3030, U4010, U4020, and U4030. The 7D02 RAM s e c t i o n  
c o n s i s t s  of s i x t e e n  1K b y  4  RAM u n i t s .  These a r e  U1040 through U1075 and 

U2040 through U2075. 

Refer t o  Diagram 9A. Since t h e  low-order address and the  d a t a  from 

U3050 a r e  mult iplexed from the  same l i n e s  (ADO- AD^), U3065 i s  used t o  hold 

t h e  low-order address b i t s  s t a b l e  fo r  t he  f u l l  d u r a t i o n  of t h e  memory 

access  cyc l e .  The b i t s  a r e  la tched i n t o  U3065 on t h e  f a l l i n g  edge of t h e  

ALE s i g n a l .  The lower four high-order address b i t s  and t h r e e  con t ro l  s i g n a l s  

a r e  s e n t  through U4070A f o r  bu f f e r ing  before  being appl ied t o  t h e  Main 

I n t e r f a c e  Bus (which i s  i n t e r n a l  t o  t he  7D02). 

Data s en t  ou t  from U3050 a r e  s en t  through U2080 f o r  a p p l i c a t i o n  t o  
t h e  Main I n t e r f a c e  Bus ( ~ 2 0 8 0  i s  enabled by ~ 1 . )  Data read from t h e  Main 

I n t e r f a c e  Bus a r e  appl ied through b u f f e r  U4075, from which i t  i s  presented 
t o  t h e  I n t e r n a l  I n t e r f a c e  Bus (which d i r e c t l y  accesses  t h e  Microprocessor) .  

C i r c u i t  U4075 i s  gated by t h e  /RD and /EXT BUS ENABLE t o  permit t h e  passage 
of  d a t a  from the  Main I n t e r f a c e  Bus t o  t he  I n t e r n a l  Data Bus. 

When i n s t a l l e d  i n  t h e  7D02, zero-ohm r e s i s t o r  pack R3073 connects t he  
Microprocessor t o  t h e  Externa l  Bus. To break t h i s  connect ion,  R3073 i s  

removed from i t s  socke t ,  and another ,  4.7 kOhm s ing l e - in - l i ne  package, i s  

i n s t a l l e d  i n s t ead .  This un i t  fo rces  t h e  Microprocessor t o  execute  a  f ixed  

and continuous cyc l e  of i n s t r u c t i o n s  t h a t  cyc l e s  t h e  address  bus and d a t a  

bus f o r  s i gna tu re  ana lys i s  purposes.  
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DISPLAY CIRCUITS 

In t roduct ion  

Refer t o  Fig. 2-27, which i s  a  s impl i f ied  block diagram of t he  Display 

c i r c u i t s .  The Display c i r c u i t s  can be considered a s  simply a  RAM and an 

address  counter ,  wi th  a  processor-to-RAM i n t e r f a c e ,  a d a t a  i n t e r f a c e ,  and 

an address-to-mainframe i n t e r f a c e .  

The RAM conta ins  a  coded copy of what i s  t o  be put on the  d i sp l ay .  

The information i s  s tored  i n  the  form of a  modified 7-bit ASCII cha rac t e r  

s e t ,  such t h a t  t he  s tandard ASCII c o n t r o l  and lower-case cha rac t e r s  a r e  

a l t e r e d  i n  t h i s  case t o  be graphic cha rac t e r s .  The most s i g n i f i c a n t  b i t  

(MSB) of t h e  8-b i t  RAM l o c a t i o n  ind ica t e s  whether the  cha rac t e r  i s  t o  be 

Fig. 2-27. Display C i r c u i t s  Simplif ied Block Diagram. 

FROM 
CPU DATA INTERNAL 
DATA BUS DATA BUS CHARACTER DOT PATERN * I /O * v * ROM * BUFFER 

v 4 
1 L 4 ,  

DOT 
LINE - ADDRESS 

/DISPLAY 

3 MHz CLK ARBITRATION 
DOT TIMING * GATE RAM 

/CUR CLR RAM 
v ADDRESS SCAN TO 

'TIMING 
-MAIN 

/READY FRAME 

:iM '" lRFtoc 17 IT' 
CONTROL 

ADDRESS 

SCREEN 
ADDRESS 

CPU 
ADDRESS 

8 

Z-AXIS 
GENERATOR 

TO 
'MA'N 

FRAME 
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The d i s p l a y  codes a r e  s en t  through the  Data I / O  Buffer  from the  

Processor t o  t h e  RAM. The code i s  then read back out  of t h e  RAM by t h e  

Counter.  The code i s  i n t e r p r e t e d  by t h e  Character  ROM, and the  app rop r i a t e  

do t  r ep re sen t a t i on  i s  s en t  t o  t he  Z-axis Generation c i r c u i t s ,  which convert  

t he  d a t a  i n t o  se r ia l -by-b i t  format ,  then send the  d a t a  on t o  t h e  Mainframe 

Z-axis c i r c u i t s .  Normally, t h e  Counter cons t an t ly  counts through t h e  RAM 

t o  r e f r e s h  t h e  d i s p l a y  a t  approximately 60 t imes per  second. 

During CPU access  t ime,  t h e  Mult iplexer  switches con t ro l  of t h e  RAM 

address from the  Counter t o  t h e  CPU, and t h e  110 Bus Buffer i s  a c t i v a t e d  

f o r  a  read o r  w r i t e  opera t ion  of t h e  Display RAM. The A r b i t r a t i o n  Gate ,  

using CPU and counter-derived s i g n a l s ,  blocks CPU access  dur ing  d i s p l a y  

access  t ime. 

The Scan Generator c i r c u i t  produces a  ramp f o r  t he  v e r t i c a l  and 

ho r i zon ta l  sweeps. The d i sp l ay  screen i s  scanned by a  f u l l  r a s t e r  t h a t  

beg ins  on t h e  t op - l e f t  corner  of t h e  screen and moves t o  t h e  r i g h t  and 

towards t h e  bottom. The Display Counter c i r c u i t s  t r i g g e r  t he  s t a r t  and 

s t o p  of bo th  t h e  h o r i z o n t a l  and v e r t i c a l  scan s i g n a l s .  The Scan Generator 

produces a  ramp s i g n a l  for  t he  ho r i zon ta l  scan,  and a  s t a i r c a s e  s i g n a l  f o r  

t h e  v e r t i c a l  scan.  

The scan c o n s i s t s  of an a r r a y  of d o t  p o s i t i o n s ,  made up of 256 d o t s  

per l i n e  and 216 l i n e s  of d o t s .  Characters  c o n s i s t  of do t  a r r ays  t h a t  a r e  

9  l i n e s  high and 8  do t s  wide. Thus, t h e r e  a r e  24 cha rac t e r  rows on t h e  

d i s p l a y ,  each of which can con ta in  32 c h a r a c t e r s .  Refer t o  Fig.  2-28, which 

i l l u s t r a t e s  t he  d o t  a r r ays  t h a t  form the  c h a r a c t e r s .  

Refer t o  F ig .  2-29, which i s  a  b lock  diagram t h a t  r ep re sen t s  Diagram 

10A, t h e  d i s p l a y  counter  and log i c  c i r c u i t s .  The 3.4133-MHz o s c i l l a t o r  

produces t h e  master do t  c lock  s i g n a l  f o r  t he  Disp lay  c i r c u i t s ,  having a 

293-nS per iod.  The o s c i l l a t o r  s i gna l  i s  fed t o  t h e  Divide-by-eight Dot 

Counter t o  be  divided t o  an approximate 2.3-US pe r iod ,  t o  t h e  Timing 

Generator t o  synchronize i t s  ou tpu t s ,  and t o  t h e  Character  Line S h i f t  

Reg i s t e r  and Z-axis Output c i r c u i t ,  t o  be  discussed l a t e r  i n  t h e  Disp lay  

Z-axis Logic C i r c u i t  d e s c r i p t i o n .  

The output  of  t h e  Divide-by-eight Dot Counter i s  fed t o  t he  Timing 

Generator and t h e  Divide-by-thirty-three Character  Counter. The Timing 

Generator produces f i v e  pu lse  t r a i n s ,  each of d i f f e r e n t  phase,  f o r  t iming 

t h e  var ious  d i s p l a y  con t ro l  c i r c u i t s .  Some of these  s i g n a l s  a r e  a l s o  app l i ed  

t o  t he  A r b i t r a t i o n  Gate i n  t he  Display Z-axis Control c i r c u i t s  t o  con t ro l  
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Fig. 2-29. Display and Control Logic Circuits Block Diagram 
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t h e  CPU a c c e s s  t o  t h e  D i s p l a y  RAM. The Div ide-by- th i r ty - th ree  Charac te r  

Counter produces t h e  CHfl through CH4 s i g n a l s ,  which a r e  used by t h e  Cursor  

P o s i t i o n  Detec to r  t o  l o c a t e  t h e  c u r s o r  t o  address  t h e  c u r r e n t  d i s p l a y  

c h a r a c t e r ,  and t h e  CH5 s i g n a l ,  which r e s e t s  t h e  H o r i z o n t a l  Re t race  and 

Screen Blanking C i r c u i t s .  

The CH5 s i g n a l  i s  a l s o  a p p l i e d  t o  t h e  Divide-by-nine Line Counter .  

T h i s  s t a g e  produces t h e  L@ through L3 s i g n a l s ,  which address  t h e  d o t  l i n e  

( i n  t h e  Charac te r  ROM) of t h e  c h a r a c t e r  t o  be  d i s p l a y e d .  The L3 ou tpu t  o f  

t h i s  s t a g e  (approximate1 g 696-US p e r i o d )  i s  a p p l i e d  t o  t h e  Divide-by- 

twenty-four Rows Counter .  The ROW@ through ROW4 l i n e s  from t h i s  s t a g e  a r e  

a p p l i e d  t o  t h e  Display RAM t o  s p e c i f y  t h e  row t h a t  i s  t o  be  d i s p l a y e d .  The 

Row Counter R e s e t ,  a t  a  pe r iod  of about 16.7 mS, i s  a p p l i e d  t o  t h e  V e r t i c a l  

Re t race  F l i p - f l o p ,  which i s  used t o  r e s e t  t o  S t a i r c a s e  Generator  a t  t h e  

end of each d i s p l a y  frame. 

The H o r i z o n t a l  R e t r a c e  c i r c u i t ,  which i s  d r i v e n  by t h e  Timing Generator  

and t h e  CH5 s i g n a l ,  r e s e t s  t h e  Ramp Genera to r ,  and increments  t h e  S t a i r c a s e  

Genera to r .  The Screen Blanking c i r c u i t  a p p l i e s  t h e  / Z  ENABLE s i g n a l  t o  t h e  

Z-axis c i r c u i t s  t o  b lank t h e  d i s p l a y  d u r i n g  h o r i z o n t a l  r e t r a c e  t ime.  The 

Cursor  P o s i t i o n  D e t e c t o r  decodes t h e  C ~ f l  through CH4 s i g n a l s ,  d e t e r m i n e s  

t h e  p o s i t i o n  of t h e  c u r s o r ,  and sends  a  p u l s e  t o  t h e  Z-axis c o n t r o l  Logic 

c i r c u i t s ,  d e p i c t e d  i n  F i g .  2-30. The V e r t i c a l  Re t race  F l i p - f l o p ,  u s i n g  t h e  

VERT CLR and ROW COUNTER RESET s i g n a l s ,  supp l ied  t h e  SWEEP GATE s i g n a l  t o  

t h e  Mainframe, and t h e  RESET VERT s i g n a l  t o  t h e  S t a i r c a s e  G e n e r a t o r ,  t o  

r e s e t  t h e  s t a i r c a s e  s i g n a l  a t  t h e  end of each d i s p l a y .  

Refer t o  F ig .  2-30, which i s  a  b lock  diagram of  t h e  D i s p l a y  Z-axis 

Control  Logic c i r c u i t s ,  d e p i c t e d  on Diagram 10B. The A r b i t r a t i o n  Gate 

produces  t h e  /READY s i g n a l ,  and under d i r e c t i o n  of t h e  CPU c i r c u i t s ,  

c o n t r o l s  t h e  RAM Control  Mul t ip lexer  c i r c u i t .  The A r b i t r a t i o n  Gate d e c i d e s  

when t h e  CPU w i l l  have c o n t r o l  and access  t o  t h e  D i s p l a y  RAM. The RAM 

Cont ro l  M u l t i p l e x e r  swi tches  t h e  d a t a  and c o n t r o l  s i g n a l s  (ROWfl-ROW4, 

CH0-CH4, A@-A9, e t c . )  t o  d r i v e  t h e  D i s p l a y  RAM. Through t h e  Processor  I / O  

B u f f e r ,  t h e  CPU r e a d s  d a t a  from o r  w r i t e s  d a t a  i n t o  t h e  RAM. Data from t h e  

RAM i s  a p p l i e d  t o  t h e  Charac te r  ROM, which looks  up t h e  row d o t  p a t t e r n s  

f o r  each c h a r a c t e r .  These d o t  p a t t e r n s  a r e  fed t o  t h e  Charac te r  Line S h i f t  

R e g i s t e r ,  which changes t h e  s e r i a l - b y - c h a r a c t e r  d a t a  t o  s e r i a l - b y - b i t  d a t a .  
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Fig .  2-30. Display Z-axis Control  Logic C i r c u i t s  Block Diagram. 

MODE LOCKOUT FROM MAINFRAME 

CHANNEL SWITCH FROM MAINFRAME 

/Z ENABLE FROM UlOlOA 

From t h e  Character  Line S h i f t  R e g i s t e r ,  t h e  d a t a  a r e  then fed i n t o  

an exclusive-OR g a t e ,  which i s  con t ro l l ed  by t h e  Inverse  Video c i r c u i t s .  

These determine i f  inverse  video i s  required f o r  a  c h a r a c t e r ,  cu r so r  

c h a r a c t e r ,  o r  l i n e .  The output  of t h i s  ga t e  i s  fed through the  enabl ing 

g a t e  t h a t  i s  con t ro l l ed  by t h e  / Z  ENABLE s i g n a l .  This  blanks t h e  d i s p l a y  

fo r  one cha rac t e r  following each s e t  of 32 c h a r a c t e r s .  The f i n a l  output  

i s  through t h e  Z-axis Output c i r c u i t ,  which shapes t he  output  pu lse ,  and 

allows the  Mainframe Mode c i r c u i t s  t o  con t ro l  t he  s igna l  passage, i f  

r equ i r ed .  This  output  s i gna l  i s  fed t o  t h e  Display Z-axis Drive c i r c u i t s ,  

t o  be discussed i n  t h e  following paragraph. 
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Refer t o  Fig.  2-31, which i s  a  b lock  diagram r e p r e s e n t a t i o n  of t h e  

Display Axis Drive C i r c u i t s ,  depicted i n  d e t a i l  on Diagram 10C. The TTL 

SWEEP GATE s i g n a l  from the  Ver t i ca l  Retrace F l ip - f lop  i s  amplif ied by t h e  

Sweep Gate Buffer and appl ied t o  t h e  Mainframe t o  unblank t h e  d i s p l a y  when 

r equ i r ed .  The Z OUT s i g n a l  from the  Z-axis Output c i r c u i t  i s  appl ied t o  

t h e  Z-axis Driver c i r c u i t s ,  t o  be  amplif ied and appl ied  t o  t h e  Mainframe 

Z-axis c i r c u i t s  t o  modulate t he  d i sp l ay .  The RESET VERT s i g n a l  i s  appl ied  

t o  t h e  Holdoff Buffer c i r c u i t ,  from which the  s i g n a l  i s  appl ied  t o  t h e  

Mainframe Horizontal  Drive c i r c u i t s .  

The RESET VERT s i g n a l  i s  a l s o  appl ied t o  t h e  S t a i r c a s e  Generator ,  

where i t  i s  used t o  r e s e t  t he  genera tor  a t  t he  end of a  complete d i s p l a y  

cyc l e .  The / I N C  VERT s i g n a l  i s  a l s o  appl ied t o  t h e  c i r c u i t ,  and i s  used 

t o  increment t he  s t a i r c a s e  s igna l  a t  the  end of each l i n e  of c h a r a c t e r s .  

The VERT POS s i g n a l  i s  i n j e c t e d  a t  t h e  ampl i f i e r  t o  o f f s e t  t h e  d i s p l a y ,  

a s  necessary ,  and the  s i g n a l  i s  amplif ied and converted i n t o  d i f f e r e n t i a l  

d r i v e  s i g n a l s ,  VERT SIG + and VERT SIG -, which a r e  then appl ied t o  t he  

Mainframe Ver t i ca l  c i r c u i t s .  

The Ramp Generator ,  which c o n s i s t s  of t h e  Discharge Gate ,  t h e  Current 

source,  Amplif ier ,  and Output Ampl i f ie r ,  genera tes  t h e  ramp t h a t  d r i v e s  

t h e  mainframe h o r i z o n t a l  c i r c u i t s .  The RESET HOZ s i g n a l  from t h e  Hor izonta l  

Reset c i r c u i t  i s  used t o  r e s e t  t h e  genera tor  a t  t he  end of each d i s p l a y  

sweep. The HORIZ POS s i g n a l  i s  i n j e c t e d  a t  t h e  Amplif ier  s t a g e  t o  o f f s e t  

t h e  d i s p l a y  h o r i z o n t a l l y ,  a s  necessary.  The Output Amplif ier  d i v i d e s  t h e  

s i g n a l  i n t o  d i f f e r e n t i a l  d r i v e  s i g n a l s ,  HORIZ SIG + and HORIZ SIG -, which 

a r e  then appl ied  t o  t h e  Mainframe Horizontal  Def lec t ion  c i r c u i t s .  

Deta i led  Descr ip t ion  

Refer t o  Diagram 10A, which i s  t h e  schematic diagram f o r  t h e  Disp lay  

Counter and Logic c i r c u i t s .  These c i r c u i t s  form t h e  mas te r  t iming s e c t i o n  

f o r  t h e  Disp lay  board. 

3.4133-MHz O s c i l l a t o r .  This s t a g e  c o n t r o l s  t h e  r a t e  a t  which t h e  

Z-axis i s  modulated. Each dot  i s  v i s i b l e  on the  screen f o r  a  period of 293 

nS, which i s  t h e  o s c i l l a t o r  s i gna l  period. The p r i n c i p a l  components of t h e  

o s c i l l a t o r  a r e  Q l O l O  and Y1015. These and r e l a t e d  components form a  

t r a n s i s t o r  C o l p i t t s  o s c i l l a t o r .  The o s c i l l a t o r  output i s  fed through b u f f e r  

U2020F and d i s t r i b u t e d  t o  U2020C, U2010, U1030 and U4040B. 
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Divide-by-eight Dot Counter. This s t a g e  c o n s i s t s  of a  t h r e e - c e l l  

b inary  counter  U2030B. The /CLK s igna l  from U2020C i s  fed t o  t h i s  s t a g e ,  

where t he  s igna l  i s  divided by two, fou r ,  and e i g h t .  The t h r e e  ou tputs  a r e  

s e n t  t o  U2010, t h e  Timing Generator ,  t o  be discussed l a t e r .  The Qc output  

from p in  9 i s  sen t  t o  t he  clock input  of U2030A, pa r t  of t h e  Divide-by- 

t h i r t y - t h r e e  Character Counter. 

Divide-by-thirty-three Counter. This c i r c u i t  c o n s i s t s  of four -ce l l  

counter  U2030A, two-cell counter  U3030B, and U4030B. The c i r c u i t  counts  

up t o  32, a t  which point  pin 10 of U3030B goes high.  When p in  3  of U2030A 

goes high a t  t he  34th count ,  U4030 r e s e t s  t he  c i r c u i t ,  and i t  begins  t he  

count from 0 once aga in .  Figure 2-32 i l l u s t r a t e s  t he  i dea l i zed  waveforms 

a t  t h e  output  of t h e  counter .  Note t h a t  when the  CH@ s igna l  moves p o s i t i v e ,  

AND-gate U4030B immediately r e s e t s  a l l  counter  c e l l s  t o  zero ,  which causes 

a  v e r y  s h o r t  pu lse  t o  appear on t h e  CH0  l i n e  a t  t h e  beginning of each count 

c y c l e .  The C ~ @ - C H ~  ou tputs  of t h e  counter a r e  appl ied t o  RAM Control 

Mult iplexer  U2050 and U3050 on Diagram 10B, where t he  s i g n a l s  a r e  used t o  

address  cha rac t e r  codes t h a t  a r e  s tored  i n  t he  RAM by t h e  CPU. Lines CHg-CH4 

a r e  a l s o  appl ied t o  t h e  Cursor Pos i t i on  Decoder, which c o n s i s t s  of U4020D 

and U1020. Line CH5 i s  fed t o  U l O l O A  and U l O l O B ,  which a r e  discussed i n  

subsequent paragraphs,  and t o  t he  Divide-by-nine Line Counter. 

291939 

Fig .  2-32. Divide-by-Thirty-Three Character  Counter. 
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Divide-by-nine L ine  Counter.  Th i s  s t a g e  c o n s i s t s  of f o u r - c e l l  b i n a r y  

c o u n t e r  U3030A and U4030D. As i l l u s t r a t e d  i n  F i g .  2-33, t h e  s t a g e  c o u n t s  

up i n  a  b i n a r y  sequence u n t i l  ou tpu t  l i n e s  L@ and L3 move h i g h .  A t  t h i s  

p o i n t ,  t h e  coun te r  r e s e t s  i t s e l f  and resumes t h e  o r d i n a r y  b i n a r y  coun t .  
L ines  Lo-L3 a r e  a p p l i e d  t o  t h e  Charac te r  ROM, where t h e  l i n e s  a r e  used t o  

s p e c i f y  t h e  do t  l i n e  of an addressed c h a r a c t e r  t o  be  d i s p l a y e d .  The L3 

l i n e  a l s o  connec t s  t o  t h e  c l o c k  i n p u t  of t h e  Divide-by-twenty-four Row 

Counter . 

F i g .  2-33. Divide-by-Nine L ine  Counter Waveforms. 

Divide-by-twenty-four Row Counter.  Th i s  c i r c u i t  c o n s i s t s  of f o u r - c e l l  

b i n a r y  c o u n t e r  U4042B, AND-gate U4030A, and s i n g l e - c e l l  c o u n t e r  U4042A. 

The two c o u n t e r s  form a  s imple  divide-by- thi r ty- two c o u n t e r  u n t i l  t h e  ROW3 

and ROW4 l i n e s  move h i g h .  A t  t h i s  p o i n t ,  AND-gate U4030A r e s e t s  t h e  c i r c u i t ,  

and t h e  c i r c u i t  beg ins  t o  count up from z e r o  once a g a i n .  The r e s u l t  i s  a  

divide-by-twenty-four c o u n t e r ,  a s  i l l u s t r a t e d  by t h e  i d e a l i z e d  waveforms 

i n  F i g .  2-34. The ROW@- ROW^ l i n e s  a r e  s e n t  t o  t h e  D i s p l a y  RAM ( ~ 3 0 5 0  and 

~ 4 0 5 0 ) ~  and used t o  address  t h e  c h a r a c t e r  codes s t o r e d  i n  t h e  RAM. The 

o u t p u t  o f  U4030A i s  connected t o  t h e  c l o c k  inpu t  of V e r t i c a l  R e t r a c e  

F l i p - f l o p  U3010B, where i t  i s  used t o  c l o c k  U3010B a t  t h e  end of t h e  l a s t  

sweep i n  t h e  d i s p l a y .  

Timing Genera to r .  Th i s  s t a g e  c o n s i s t s  of U2010, a t h r e e - l i n e  t o  

e i g h t - l i n e  decoder .  The decoder i s  fed t h e  t h r e e  o u t p u t s  of U2030B, t h e  

~ i v i d e - b y - e i g h t  Dot Counter ,  and produces e i g h t  ou tpu t  p u l s e s  t h a t  a r e  

d i f f e r e n t  i n  phase from one a n o t h e r .  (The second, t h i r d ,  and seven th  o f  

t h e s e  p u l s e s  a r e  n o t  used . )  F igure  2-35 i l l u s t r a t e s  t h e  t iming r e l a t i o n s h i p s  
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of t h e  input and output s i g n a l s .  The /CHAR s igna l  from t h e  Y@ output  i s  

used t o  c lock t h e  Horizontal  Retrace F l ip- f lop ,  U3010A, a t  t h e  end of each 

32 c h a r a c t e r s .  

L3 f 

ROW 

ROW 2J 1 I I I 1 I 

ROW 3 I 1 n 

ROW 4 I 

U4030A-3 fl 

Fig.  2-34. Divide-by-Twenty-Four Row Counter Waveforms. 

Screen Blanking. F l ip - f lop  U l O l O A  i s  clocked by t h e  /LOAD s i g n a l  from 

t h e  Timing Generator ,  which r ecu r s  a t  approximately every 2.3 US. The 

f l i p - f l o p  remains r e s e t  u n t i l  t h e  CH5 s i g n a l  moves h i g h ,  which only does 

so  a t  77-mS i n t e r v a l s ,  o r  a t  t h e  end of every 32 c h a r a c t e r s .  Thus, during 

t h e  33rd cha rac t e r  space,  / Z  ENABLE i s  high t o  blank t h e  d i s p l a y  dur ing  

h o r i z o n t a l  r e t r a c e  t ime. 
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Fig. 2-35. Timing Generator Input  and Output S igna l  Timing 

Horizontal  Retrace C i r c u i t s .  F l ip- f lops  U l O l O B  and U3010A form t h i s  

c i r c u i t ,  which produces the  s i g n a l s  t o  r e s e t  t h e  Ramp Generator and increment 

t he  S t a i r c a s e  Generator fo r  t he  next ho r i zon ta l  sweep. F l ip- f lop  U l O l O B  

s t a y s  i n  t he  r e s e t  condi t ion  u n t i l  t he  end of a  cha rac t e r  count ,  when l i n e  

CH5 goes high f o r  a  shor t  time. The /LOAD s igna l  from U2010 occurs  a t  a  

r a t e  t h a t  i s  33 times f a s t e r  than CH5, and clocks U l O l O B  during the  high 

s t a t e  of CH5, passing the  high t o  U3010A. Approximately 5 US l a t e r ,  t he  

/CHAR s igna l  c locks the  high s t a t e  i n t o  U3010A, RESET HOZ goes high and 

/ I N C  VERT goes low. This causes t he  Ramp Generator t o  r e s e t  and prepare 

f o r  t h e  next sweep, and the  S t a i r c a s e  Generator t o  increment t o  t he  next 

lower l eve l  on the  d i sp l ay .  Approximately 5 US l a t e r ,  t he  /CUR CLR s igna l  

from U2010 r e s e t s  U3010A, preparing i t  f o r  t he  next cyc le .  In  t h e  meantime, 

t he  CH5 l i n e  has gone low and /LOAD has r e s e t  U l O l O B .  

V e r t i c a l  Retrace. This c i r c u i t ,  which c o n s i s t s  of l a t c h  U3010B, 

opera tes  a s  does the  one ju s t  previously descr ibed ,  except a t  a slower 

r a t e .  I n i t i a l l y ,  U3010B i s  r e s e t .  A t  the  terminat ion of a  complete d i sp l ay  
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c y c l e ,  t h a t  i s ,  a f t e r  t h e  d i s p l a y  i s  scanned, t h e  Divide-by-twenty-four 

Counter output  from U4030A clocks a  high a t  t h e  output  RESET VERT l i n e ,  

which r e s e t s  t h e  S t a i r c a s e  Generator .  The SWEEP GATE s i g n a l  a t  t h e  o the r  

output  moves low t o  blank t h e  d i s p l a y  dur ing  the  r e s e t  per iod .  A few 

microseconds l a t e r ,  t h e  /VERT CLR signal.  once again r e s e t s  U3010B. 

Cursor P o s i t i o n  Decoder. This  c i r c u i t  c o n s i s t s  of U1020 The CH0 

through CH4 s i g n a l s  a r e  appl ied t o  t h i s  c i r c u i t ,  which produces a  low l e v e l  

a t  i t s  output  whenever t he  cha rac t e r  address i s  equal t o  b ina ry  10001. 

This  low s i g n a l  i s  used by t h e  l og i c  c i r c u i t s ,  t o  be discussed l a t e r .  

Display Z-axis Control  Logic C i r c u i t s  

Refer t o  Diagram 10B, which i s  t h e  d e t a i l e d  schematic diagram f o r  t he  

Control  Logic and Memory s e c t i o n s  of t h e  Disp lay  Board. 

A r b i t r a t i o n  Gate.  This  c i r c u i t  c o n s i s t s  of I n v e r t e r  U2020J3, p lus  

l a t c h e s  U3020A, U3020B, and U4040A. The purpose of t h e  A r b i t r a t i o n  Gate 

i s  t o  compensate f o r  t he  t iming d i s p a r i t y  between the  3-MHz CLK s i g n a l  and 

the  3.4133-MHz DOT CLOCK s i g n a l  i n  t he  Display c i r c u i t s ,  and thus t o  r e so lve  

when t h e  CPU c i r c u i t  can access  t he  Disp lay  RAM. The s i g n a l s  t h a t  a r e  based 

on t h e  DOT CLOCK s igna l  a r e  /LOAD and /CUR CLR; t h e  s i g n a l s  t h a t  a r e  based 

on t h e  3-MHz CLK s i g n a l  a r e  /DISPLAY and ALE. Refer t o  F ig .  2-36, which 

d e p i c t s  an i dea l i zed  ve r s ion  of t h e  waveforms t h a t  p e r t a i n  t o  t he  c i r c u i t .  

As  noted i n  t h e  i n t roduc t ion ,  t h e  opera t ing  cyc le  i s  divided i n t o  t he  

Display period (which i s  when t h e  IDISPLAY SEL s i g n a l  i s  h i g h ) .  A t  some 

time fol lowing t h e  nega t ive  t r a n s i t i o n  of /DISPLAY SEL t h e  /LOAD s i g n a l  

moves low, then h igh ,  t o  c lock a  low s t a t e  a t  U3020A pin  5,  t he  /PROC ACC 

s i g n a l .  (U3020A was prev ious ly  s e t  high by t h e  /CUR CLR s i g n a l . )  The low 

/PRoC ACC s i g n a l  i s  appl ied  t o  t h e  RAM Control Mult iplexer  ( ~ 4 0 5 0 ,  U3050, 

and U2050), t o  switch t h e  Mult iplexer  t o  t h e  CPU access  mode. (P lac ing  the  

/PRoC ACC s i g n a l  low connects t h e  A input  group t o  t he  ou tpu t ;  high connects 

t h e  B i npu t  group t o  t h e  output .) 

Following t h e  next p o s i t i v e  excursion of t he  3  MHz CLK s i g n a l ,  t h e  

output  of U4040A moves low. This s e t s  U3020B, and t h e  /READY s i g n a l  moves 

h igh ,  which ends t h e  CPU wai t  cyc l e .  Sho r t l y  t h e r e a f t e r ,  t h e  /CUR CLR 

s igna l  once again s e t s  U3020A and U4040A. When the  next ALE pulse  occurs ,  

concu r r en t ly  with a  low IDISPLAY SEL s t a t e ,  U3020B p u l l s  t h e  /READY s i g n a l  

low, s t a r t i n g  another CPU wait  s t a t e .  The output  of U4040A i s  a l s o  appl ied  

t o  U4020C, where i t  i s  used along with /EXT BUS EN t o  c o n t r o l  U1050, the  

110 b u f f e r .  
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Fig.  2-36. A r b i t r a t i o n  Gate Waveforms. 

RAM Control  Mul t ip lexer .  The Mult iplexer  c o n s i s t s  of t h r e e  d i s t i n c t  

dev i ce s ,  U4050, U3050, and U2050. These devices  switch t h e  Display RAM 
address  between t h e  Character  and Row (CHfl-CH4; ROW@- ROW^) d a t a  from the  

Display Counter c i r c u i t s  and the  Address Bus l i n e s  (A@-A9) from the  CPU. 

A s  mentioned e a r l i e r  when the  CPU r e q u i r e s  access  t o  t he  Disp lay  

RAM, i t  t r i g g e r s  t he  A r b i t r a t i o n  Gate, which i n  t u r n  produces t h e  low /PROC 

ACC s i g n a l  t h a t  switches t he  Mult iplexer  t o  g ive  access  t o  t h e  CPU. The 

/wR s igna l  from the  CPU i s  used here  t o  con t ro l  /WE (Write Enable) input  

t o  t h e  RAM. Control of t h i s  l i n e  permits s e l e c t i n g  e i t h e r  a read or  w r i t e  

func t ion  between the  CPU and t h e  Display RAM. 

Processor  1/0 Buffer .  This c i r c u i t  c o n s i s t s  of b u f f e r  U1050, i n v e r t e r  

U2020D, and U4020C. When access  t o  t he  Display RAM i s  r equ i r ed ,  t h e  CPU 

ga ins  t h i s  access  by means of t h e  A r b i t r a t i o n  Gate ,  which enables  U1050. 
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The Buffer i s  b i d i r e c t i o n a l ,  and i s  con t ro l l ed  by t h e  S1 l i n e  through 

U2020A. When S1 i s  h i g h ,  d a t a  a r e  read from t h e  Display t o  t h e  CPU; when 

S1 i s  low, d a t a  come from the  CPU t o  t he  Display dev ices .  

Character  ROM. The Character ROM ( ~ 1 0 4 0 )  s t o r e s  t h e  do t  p a t t e r n s  f o r  

a l l  t he  cha rac t e r  codes t h a t  a r e  s tored  i n  t h e  Display RAM. Character  codes 

i n  modified ASCII format a r e  appl ied t o  t he  Character  ROM b y  t h e  Display 

RAM. The app rop r i a t e  dot  l i n e  i s  chosen by t h e  Dot Line Counter v i a  t he  

~0 through L3 l i n e s .  ROM d a t a  a r e  loaded i n t o  t he  Character  Line S h i f t  

Regis te r  once fo r  each cha rac t e r  on a  scan l i n e  with t h e  /LOAD s i g n a l  from 

t h e  master Timing Generator .  

Character  Line S h i f t  Regis te r .  The Character  Line S h i f t  R e g i s t e r ,  

U1030, s h i f t s  dot  l i n e  d a t a  from t h e  Character  ROM i n  se r ia l -by-b i t  format 

t o  t h e  Z-axis c i r c u i t .  The 3.4133-MHz DOT CLK s i g n a l  s e t s  t h e  period t h a t  

each b i t  i s  a s se r t ed  while s h i f t e d  o u t .  Af t e r  /LOAD moves h igh ,  t h e  DOT 

CLK s i g n a l  s h i f t s  t he  cha rac t e r  d a t a  s e r i a l l y  ou t  of U1030, t o  p in  5 of 

U4010B, which i s  p a r t  of t h e  Inverse  Video c i r c u i t .  

Inverse  Video C i r c u i t .  This c i r c u i t  c o n s i s t s  of U4030C, U4010C and 

D ,  U4020A and D ,  U l O l O C  and D ,  U1020 and U4020D. The four  most s i g n i f i c a n t  

b i t s  from the  Disp lay  RAM a r e  appl ied t o  t h i s  c i r c u i t .  I n  essence ,  t he se  

c i r c u i t s  form a decoder t h a t  determines when video invers ion  i s  t o  t a k e  

p lace .  The DD6, DD5, and DD4 b i t s  a r e  appl ied t o  U4010C, U4030C, U4020A 

and U l O l O D .  This p a r t  of t h e  decoder d e t e c t s  t h e  b i t s  t h a t  form t h e  t iming 

c h a r a c t e r s  depicted i n  t h e  f i r s t  two columns and t h e  seventh column of 

Fig.  2-28. 

Since t h e  7D02 has  a  charac te r -or ien ted  d i s p l a y ,  i nve r se  video 

information i s  o f t e n  encoded i n  t he  cha rac t e r  information.  There a r e  two 

cases  i n  which an inver ted  video d i s p l a y  occurs :  a  t iming diagram, which 

i s  position-dependent;  and alphanumeric d a t a ,  which i s  no t .  The p r i n c i p a l  

reason f o r  t h e  Inverse  Video C i r c u i t  i s  t o  conserve t he  ROM space t h a t  

would otherwise have been requi red  t o  s t o r e  a l l  of t he  i nve r se  p o s s i b i l i t i e s .  

The c i r c u i t  t h a t  i s  used he re  decodes t he  DD7 and timing cha rac t e r s  t o  

g a t e  i nve r se  video from the  Character  ROM o u t p u t .  

Timing cha rac t e r  i nve r se  video information inc ludes  t h e  ga t ing  of a  

cursor  t h a t  has f ixed pos i t i on  i n  t he  d i s p l a y .  When t h e  cu r so r  p o s i t i o n  

(Character  1 7 ,  /CUR POS) has  been decoded and the  four th  dot  i n  t h e  cursor  

pos i t i on  cha rac t e r  (/CURS EN) i s  a s s e r t e d ,  t he  Z-axis s i g n a l  fo r  t h e  t iming 

c h a r a c t e r s  i s  inver ted  on p in  12 of U4010D. The alphanumeric cha rac t e r s  
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a r e  inver ted  when d a t a  b i t  7  ( D D ~ )  i s  h igh .  I f  DD7 i s  high f o r  t iming 

c h a r a c t e r s  (normally low) t h e  d i s p l a y  c i r c u i t  w i l l  put ou t  inverse-video 

t iming diagrams. I n  t h i s  ca se ,  when the  cu r so r  pos i t i on  is  decoded, t h e  
cu r so r  w i l l  be inver ted  inverse  video;  t h a t  i s ,  normal video.  

The cursor  pos i t i on  i s  decoded by U1020. Inverse  video switching 

occurs  i n  U4010B, and t h e  t iming diagram decoding occurs  i n  U4010C, U4030C, 

U4020A. and U l O l O D .  Inverse  video alphanumeric s e l e c t i o n  occurs  i n  U l O l O C ;  

t iming cha rac t e r  s e l e c t i o n  occurs  i n  U4010D and U4020D. 

Z-axis Output C i r c u i t s .  The v ideo  s igna l  from U4010B i s  appl ied  t o  

U4020B, which i s  con t ro l l ed  a t  p in  5  by t h e  /Z ENABLE s igna l  from t h e  

Disp lay  Counter c i r c u i t s .  This  s i g n a l  i s  h igh  a t  t h e  33rd cha rac t e r  on 
each l i n e ,  and low fo r  t h e  o t h e r  32. This blanks ou t  t h e  d i s p l a y  dur ing  

r e t r a c e  of  both t he  v e r t i c a l  and ho r i zon ta l  scans .  

The s i g n a l  from the  output  of U4020B i s  fed t o  l a t c h  U4040B, which 

synchronizes  t h e  Z OUT s i g n a l  with t h e  DOT CLK s i g n a l .  Through 45041, 

45042, and U4010A, t h e  Mainframe Mode c i r c u i t ,  t h e  Z OUT s i g n a l  can be 

blanked by the  Mainframe, i f  necessary.  Refer t o  Diagram 10C, which i s  a  

schematic diagram of t h e  Display Axis Drive c i r c u i t s .  These c i r c u i t s  c o n s i s t  

of t h e  Sweep Gate Buffer ,  t h e  Z-axis Dr iver ,  t h e  Holdoff Buffer ,  t h e  

V e r t i c a l  S t a i r c a s e  Generator ,  and the  Horizontal  Ramp Generator .  

Sweep Gate Buffer .  The TTL SWEEP GATE s i g n a l  from U3010B i s  appl ied  
t o  emi t t e r  follower 45044, from which i t  i s  appl ied  t o  t h e  Mainframe 

c i r c u i t s  t o  c o n t r o l  screen unblanking. 

Z-axis Dr iver .  The Z-axis Dr iver  c o n s i s t s  of  t r a n s i s t o r s  45051 and 

45052, p lus  r e l a t e d  components. The t r a n s i s t o r s  a r e  connected i n  a  

single-ended cu r r en t  switch con f igu ra t i on ,  and provide i s o l a t i o n  f o r  t h e  

output  Z-axis s i g n a l s  t o  t h e  Mainframe. 

Holdoff Buffer .  This  s t a g e  c o n s i s t s  of t r a n s i s t o r  45043 and r e l a t e d  

components. The t r a n s i s t o r  i s  connected a s  an emi t t e r  fo l lower ,  t o  i s o l a t e  

t h e  V e r t i c a l  Retrace F l ip- f lop  from t h e  Mainframe. 

V e r t i c a l  S t a i r c a s e  Generator.  l 'his c i r c u i t  produces t h e  v e r t i c a l  

s t a i r c a s e  t h a t  pos i t i ons  each scan l i n e  of t h e  d i sp l ay .  It c o n s i s t s  of 
Discharge Gate t r a n s i s t o r  46031, Operat ional  Amplifier U6030, Current 

Source Q6011, 46022, and 46021, and Output Amplifier 46033-46032, p lus  

assoc ia ted  components. 
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When / I N C  VERT from the  Horizontal  Retrace F l ip- f lop  i s  h igh ,  46011 

i s  conducting, which keeps 46022 biased o f f .  Because of t h e  connection of 

46021, i t  a c t s  a s  a  d iode  p lac ing  the  base of 46022 a t  about +4.3 V. Then, 

when t h e  I N C  VERT s i g n a l  moves low (approximately t h r ee  clock p e r i o d s ) ,  

46022 i s  biased on, and conducts through C6031. The conduction period of 

t he  t r a n s i s t o r  i s  very  s h o r t ,  so t h e  capac i to r  only takes  on a  small  charge 

with each I N C  VERT p u l s e .  This  vo l t age  i s  amplif ied by U6030, which a l s o  

rece ives  t h e  o f f s e t  from the  VERT POS l i n e .  The output  of t h e  amplifer  i s  

appl ied  t o  d i f f e r e n t i a l  amp l i f i e r  46033-46032. This s t a g e  fu rn i shes  t h e  

d i f f e r e n t i a l  VERT SIG + and VERT SIG - s i g n a l s  t o  t he  Mainframe v e r t i c a l  

c i r c u i t s .  A t  t h i s  p o i n t ,  each s t e p  i s  approximately 1 . 6  mV. 

When t h e  l a s t  l i n e  on the  d i s p l a y  i s  completed, t h e  RESET VERT s i g n a l  

moves h igh  f o r  a  moment, causing 46031 t o  conduct,  and d ischarg ing  C6031. 

This  b r ings  t h e  s t a i r c a s e  vo l t age  back t o  t h e  beginning p o i n t .  VERTICAL 

AMPLITUDE ADJUST R6011 s e t s  t h e  magnitude of each c u r r e n t  increment,  and 

thus  t h e  d i s p l a y  s i z e .  

Horizontal Ramp Generator. The Ramp Generator produces t he  ho r i zon ta l  

d r i v e  s i g n a l  fo r  t he  Mainframe h o r i z o n t a l  c i r c u i t s ,  i n  t h e  form of a  ramp 

t h a t  occurs  a t  a  12,929-Hz r e p e t i t i o n  r a t e .  The c i r c u i t  c o n s i s t s  of Discharge 

Gate 45021, Current Source 45019-45017, Amplifier U5020, and Output Amplifier 

45031-45032. 

The RESET HOZ s i g n a l  i s  normally low so  45021 i s  biased o f f .  T r a n s i s t o r  

45017 s e t s  t he  b i a s  on 45019 a t  about +4.3 V,  and R5013 s e t s  t h e  c u r r e n t  

through 45019, which fu rn i shes  t h e  cu r r en t  t o  charge C5022. The v o l t a g e  

a t  t he  p in  3 input  of U5020 increases  l i n e a r l y  u n t i l  t h e  RESET HOZ s i g n a l  

moves h igh .  Then, 45021 conducts ,  d i scharges  C5022, and holds  i t  discharged 

u n t i l  RESET HOZ once again moves low. The ramp i s  amplif ied by U5020 and 

appl ied  t o  t h e  Output Amplif ier .  

Output Amplifier. T r a n s i s t o r s  45032 and 45031 a r e  connected as  a  

d i f f e r e n t i a l  amp l i f i e r .  The output  s i g n a l s ,  HORIZ SIG + and HORIZ SIG -, 
a r e  appl ied  t o  t h e  Mainframe i n t e r f a c e  t o  d r i v e  t he  Mainframe h o r i z o n t a l  

c i r c u i t s .  The DC l e v e l  from the  front-panel  pos i t i on  c o n t r o l ,  on t h e  HORIZ  

POS l i n e ,  i s  appl ied  t o  t h e  summing point  of U5020 t o  h o r i z o n t a l l y  p o s i t i o n  

t he  d i s p l a y ,  a s  necessary.  The output  s i g n a l  i s  approximately 3  V p-p, 

measured across  t h e  ou tpu t s .  
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POWER SUPPLY 

In t roduc t ion  

The Power Supply c i r c u i t s  convert  t he  +15-volt and -15-volt supp l i e s  

from t h e  Mainframe i n t o  t h e  +5-volt and +3-volt regula ted  s u p p l i e s  (The 

a c t u a l  vo l t ages  of t h e  two s u p p l i e s  a r e  +4.85 and +2.85.  However, i n  t h i s  

c i r c u i t  d e s c r i p t i o n ,  t he  nominal vo l tages  used a r e  +5 and +3, r e s p e c t i v e l y . )  

Overal l  e f f i c i e n c y  of t h i s  c i r c u i t  i s  approximately 83 pe rcen t .  The conver te r  

c o n s i s t s  of t h e  +5-volt Dr iver ,  t h e  +5-volt Power Output Stage,  t h e  +3-volt 

Dr iver ,  and t h e  +3-volt  Output Stage.  Refer t o  Fig.  2-37, which i s  a  b lock  

diagram of t h e  Power Supply c i r c u i t s .  

Fig.  2-37. Power Supply C i r c u i t s  Block Diagram. 
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integrated c i r c u i t  U3055C and r e l a t e d  components form t h e  o s c i l l a t o r ,  

which ope ra t e s  a t  a  frequency of about 47 kHz. The o s c i l l a t o r  output  i s  

appl ied  t o  d i f f e r e n t i a t o r  C3066-R4054, which shapes t h e  s i g n a l  i n t o  a  

t r i a n g u l a r  wave f o r  a p p l i c a t i o n  t o  U3055D and U3055B, t o  p in  13 of  U2055B, 

and through CR3064 t o  p in  3  of U2055A. (C~3064  comes i n t o  opera t ion  only  

when t h e  +5-volt supply has gone i n t o  c u r r e n t  l i m i t ,  t o  keep t h e  Ring 

Counter opera t ing .  ) 

The Comparator s t a g e  c o n s i s t s  of U3055D and r e l a t e d  components. The 

+5-volt sense s i g n a l  i s  appl ied through 5211 p in  17B, through R3005, t o  

one input  of t h e  Comparator. The combination of t h e  d i f f e r e n t i a t e d  o s c i l l a t o r  

output  and t h e  r e f e r ence  vo l tage  fruin t h e  +5-vol t  adjustment ,  R5065, i s  

appl ied  t o  p in  11. As  t h e  o s c i l l a t o r  vo l t age  and r e f e r ence  vo l t age  combination 

c rosses  over t he  p o t e n t i a l  of t h e  +5-volt sense l i n e ,  t h e  comparator ou tput  

switches s t a t e s .  Refer t o  Fig.  2-38, which i l l u s t r a t e s  t h e  comparator 

opera t ion .  Note t h a t ,  as  t h e  dashed l i n e  (corresponding t o  t h e  +5-volt 

sense l i n e  vo l tage)  of t h e  second waveform moves p o s i t i v e ,  t h e  pu lse  

d u r a t i o n  of t he  t h i r d  waveform changes. (Note t h a t  t h e  waveforms i n  F ig .  

2-38 a r e  s t y l i z e d  and exaggerated f o r  b e t t e r  i l l u s t r a t i o n  e f f e c t . )  

The Comparator and Ring Counter form a  pulse-durat ion modulated 

r e g u l a t o r .  That i s ,  by changing t h e  d u r a t i o n  of t he  p o s i t i v e  and nega t ive  

excursions of t h e  d r i v e  s i g n a l  t o  t h e  output  s t a g e ,  t h e  output  vo l t age  

w i l l  a l s o  change. A s  mentioned e a r l i e r ,  t h e  output  of Comparator U3055D 

i s  a  s e r i e s  of pu lses  t h a t  vary  i n  d u r a t i o n ,  depending on t h e  r e l a t i o n s h i p  

of t he  two vo l t ages  a t  the  i npu t s  of U3055D. The upper h a l f  of t h e  Ring 

Counter i s  clocked d i r e c t l y  by t h e  O s c i l l a t o r  ou tpu t ,  so  i t s  output  i s  i n  

phase with t h a t  of t h e  O s c i l l a t o r .  However, because of t he  changing pu l se  

d u r a t i o n  of t h e  U3055D output  s i g n a l ,  t h e  output  of U2055A, p i n  1 i s  slewed 

i n  phase from t h a t  of U2055B pin 14. This i s  i l l u s t r a t e d  by the  four th  and 

f i f t h  l i n e s  i n  Fig.  2-38. The phase d i f f e r e n c e  between the  two Ring Counter 

ou tputs  produces a  cu r r en t  waveform composite t h a t  i s  s i m i l a r  t o  t he  
i d e a l i z e d  ve r s ion  a t  l i n e  s i x  of Fig.  2-38. 



THEORY OF OPERATION - 7D02 LOGIC ANALYZER 

TO 
U2055- 1 3 

U2055-3 

U2055-14 

U2055-1 1 
IDEALIZED 
DRIVE 
COMPOSITE 

Fig. 2-38. +5 Volt Regulator during Norral Operation. 

The Ring Counter s e c t i o n  of t h e  r e g u l a t o r  i s  formed by t h e  c ross -  

coupl ing of J K  f l i p - f l o p s  U2055A and U2055B. Figure 2-39 i s  an equ iva l en t  

c i r c u i t  of t h i s  s t a g e ,  which can be considered a s  a  p a i r  of l a t c h e s  t h a t  

a r e  connected i n  cascade,  then coupled back. Assume t h a t ,  a t  t h e  o u t s e t  

of o p e r a t i o n ,  U 1  i s  s e t  and U2 i s  r e s e t .  Clocks 01 and 02 a r e  slewed from 

one another ,  so U 1  and U2 a r e  never clocked s imultaneously.  A s  i l l u s t r a t e d  

by t h e  cross-connect ion,  t h e  two l a t c h e s  cannot make s t a t e  t r a n s i t i o n s  

s imultaneously . 

In  t h e  a c t u a l  c i r c u i t .  t h e  Ring Counter c e l l s  a r e  p re se t  i n  oppos i te  

s t a t e s  a t  turn-on by R3061-C2066. Because of t h e  cross-coupling of t h e  two 

f l i p - f l o p s  ( s i m i l a r  i n  p r i n c i p l e  t o  t h e  equiva len t  c i r c u i t  i n  F ig .  2-39), 

t h e  two s t ages  a l t e r n a t e  i n  output  s t a t e  with each clock pulse .  The output  

s i g n a l s  a r e  appl ied t o  t h e  Driver  S tage .  
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Fig. 2-39. Ring Counter Equivalent Circuit and Waveforms. 

Returning t o  t h e  Comparator s e c t i o n  of t h e  r e g u l a t o r ,  i f  over-current  

o r  over-voltage occurs ,  t h e  p o t e n t i a l  a t  pin 10 of U3055D may r i s e  t o  t h e  

po in t  a t  which i t  remains more p o s i t i v e  than t h e  maximum excursion of p in  

11, and t h e  comparator w i l l  s t op  switching.  Output pin 13 w i l l  be held 

low, and t h e  Ring Counter w i l l  s t o p  swi tch ing ,  s i n c e  no c lock  w i l l  pass 

t o  t he  p in  3  clock input  (See Fig.  2-40, which i l l u s t r a t e s  t h i s  a c t i o n . )  

The s t a g e  w i l l  remain locked up u n t i l  p in  10 of U3055D once aga in  f a l l s  

below the maximum pos i t i ve  excursion of pin 11, when the  s t a g e  w i l l  resume 

normal ope ra t i on .  Note, however, t h a t  t he  above condi t ion  normally occurs  

dur ing  over-current cond i t i ons ,  bu t  otherwise occurs  only i f  a  severe  

over-voltage condi t ion  e x i s t s .  
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Fig. 2-40. +5 Volt Regulator during Overvoltage or Overcurrent. 

I f  t h e  output  vo l t age  f a l l s  t o  t h e  point  t h a t  U3055D i s  forced out 

of i t s  opera t ing  range,  t he  output  of U3055D w i l l  r i s e  p o s i t i v e .  However, 

s i n c e  t h e  Comparator i s  an open-col lector  dev i ce ,  d iode  CR3064 couples  t he  

O s c i l l a t o r  nega t ive  t r a n s i t i o n s  t o  the  clock input  of U2055A so t h a t  t h e  

Ring Counter w i l l  cont inue t o  opera te  a t  a f ixed  du ty  cyc l e  Capaci tor  

C3063 and r e s i s t o r  R3062 ac t  t o  de lay  t he  clock impulse, allowing the  r i n g  

counter  t o  cont inue running. The r e s u l t ,  shown i n  Fig.  2-41, i s  a  

maximum-duration modulated d r i v e  s i g n a l .  
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Fig.  2-41. +5 Volt Regulator during Undervoltage o r  Undercurrent.  

The Base Dr iver  c i r c u i t  c o n s i s t s  of complementary t r a n s i s t o r  p a i r  

41043-41049 and r e l a t e d  components, which a r e  d r iven  by t h e  / Q  ou tput  of  

U2055B ; and complementary t r a n s i s t o r  pa i r  41042-41048 and r e l a t e d  components, 

which a r e  d r iven  by the  Q output  of U2055A. The t r a n s i s t o r  p a i r s  ope ra t e  

i n  push-pull t o  d r i v e  t ransformer T3037. 

The diodes i n  t h e  e m i t t e r  c i r c u i t s  p ro t ec t  the  e m i t t e r s  from vo l t age  

t r a n s i e n t s  t h a t  would otherwise occur dur ing  the  switching cyc l e .  Res i s to r  

R2042 l i m i t s  t h e  b a s e l i n e  cu r r en t  through t h e  t ransformer.  Res i s to r  R2041 

and capac i to r  C2043 provide t h e  e x t r a  cu r r en t  requi red  t o  switch t h e  ou tput  

s t a g e s .  



THEORY OF OPERATION - 7D02 LOGIC ANALYZER 

+5-volt Power Output Stage 

This  c i r c u i t  c o n s i s t s  of power t r a n s i s t o r s  41015 and 41035, t ransformers  

T4035 and T3024, plus  cu r r en t - l imi t i ng  t r a n s i s t o r  44048. The d r i v e  s i g n a l  

i s  coupled through T3037, which s t eps  up t h e  cu r r en t  by a  f a c t o r  of t e n .  

The d r i v e  s igna l  i s  fed t o  t he  output  d r i v e r s ,  which a r e  connected a s  a  

complementary p a i r .  Because of t h e  "dead" a r ea s  of  t h e  d r i v e  s i g n a l  appl ied ,  

and because t he  s t age  i s  o r d i n a r i l y  biased a t  z e ro ,  both output  t r a n s i s t o r s  

a r e  o f f  f o r  some of t h e  opera t ing  cyc le .  Thus, when d r i v e  i s  removed, t h e  

output  c i r c u i t  p u l l s  t he  s torage  cu r r en t  ou t  of t he  t r a n s i s t o r s ,  so t h a t  

t h e  two t u r n  o f f  f a s t e r .  Capac i tors  C3018 and C3035 fu rn i sh  t he  r e t u r n  

c u r r e n t  path f o r  t h e  t ransformer .  

The d r i v e  c u r r e n t  i s  coupled across  cu r r en t  sense t ransformer T4035 

t o  44048, t o  be  d i scussed  l a t e r ,  and across  output  t ransformer T3024 t o  

t h e  r e c t i f i e r  s t a g e ,  which c o n s i s t s  of CR2035 and CR2018. These a r e  Schot tky 

d iodes ,  which have a ve ry  low forward vo l t age  drop,  and thus  improve supply 

e f f i c i e n c y .  From t h e r e ,  t h e  cu r r en t  passes through induc t ive  f i l t e r i n g  t o  

t h e  load.  Most of t h e  c a p a c i t i v e  load fo r  t h e  supply i s  on t h e  c i r c u i t  

boards ,  d i s t r i b u t e d  throughout t h e  7D02. 

The cu r r en t  t h a t  i s  coupled across  T4035 is  used t o  d r i v e  44048. A t  

any time t h a t  t h e  vo l t age  across  t h e  secondary of T4035 exceeds 0.7 v o l t s ,  

44048 begins  t o  conduct,  which p u l l s  p o s i t i v e  on the  input  network t o  p in  

10 of U3055D. The cathode of CR4065 is normally a t  about +5 v o l t s ,  and i t s  

anode i s  near  ground. When 44048 p u l l s  p o s i t i v e  on t h e  network, C4067 

couples  t h i s  p o s i t i v e  change t o  CR4065, causing it t o  go through U3055D 

i n t o  over-range, a s  discussed e a r l i e r .  Capaci tor  C4049 and r e s i s t o r  R4057 

serve  a s  a  de l ay  c i r c u i t  t o  hold U3055D i n  over-range fo r  a  sho r t  t ime,  

which slows t h e  c i r c u i t  during turn-on and slows cu r r en t - l imi t  recovery 

time. Diode CR4056 i s  connected i n  p a r a l l e l  with R4057 t o  reduce t h e  

d i scharge  time of C4049. 

Meanwhile, t h e  reduced d r i v e  t o  t h e  Output s t a g e  c u t s  down on t h e  

s i g n a l  t o  44048, so  i t  s tops  conducting. This permits t h e  RC c i r c u i t  t o  

b leed  down, U3055D t o  come out  of over-range, and the  supply t o  a t tempt  

t o  resume f u l l - s c a l e  opera t ion  again.  I f  t h e  c u r r e n t  demand i s  s t i l l  too 

h igh ,  enough vo l t age  i s  coupled across  T4035 t o  cause 44048 t o  conduct 

aga in ,  and t h e  cu r r en t - l imi t  cyc l e  r e p e a t s .  
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+3-volt Driver  

The +3-volt  Driver  c i r c u i t  c o n s i s t s  of comparators U3055A, U3055B, 

and assoc ia ted  components. The d i f f e r e n t i a t e d  wave a t  t he  input  of U3055D 

i s  a l s o  appl ied  t o  p in  7  of U3055B, where it i s  used f o r  comparison with 

t h e  +3-volt sense l i n e .  The o ther  input  t o  U3055B i s  d r iven  by U3055A, 

which d r i v e s  U3055B i n t o  over-range whenever cu r r en t  demand on t h e  supply 

i s  t o o  h igh .  

It should be noted t h a t  the  +3-volt  supply i s  simply a  demand cu r r en t  

s i nk .  That i s ,  i f  t h e  demand on the  supply reduces t o  zero ,  t h e  output  

vo l t age  a l s o  goes t o  ze ro ,  and t h e  cu r r en t  consumed by t h e  r e g u l a t o r  and 

output  s tages  a l s o  goes t o  zero.  The +3-volt supply need not be  ope ra t i ng  

f o r  t h e  +5-volt  supply t o  opera te  proper ly .  

Because of t h e  p o t e n t i a l  a t  p in  5  of U3055A, CR3048 i s  normally 

reverse-biased.  Thus, t he  vo l t age  a t  p i n  6 of U3055B i s  s e t  by R4043, 

R4044, and R4045 a t  about +5 v o l t s .  Each time t h e  i n t eg ra t ed  o s c i l l a t o r  

s i g n a l  a t  p i n  7  of U3055B c ros se s  +5 v o l t s ,  t h e  comparator swi tches .  (This  

i s  v i r t u a l l y  i d e n t i c a l  t o  t h e  opera t ion  of U3055D; s ee  t he  +5-volt  Supply 

d e s c r i p t i o n . )  The r e s u l t i n g  output  i s  i l l u s t r a t e d  i n  F ig .  2-42, which shows 

idea l i zed  waveforms of  t h e  c i r c u i t .  Note t h a t  i n  a c t u a l  opera t ion  t h e  

r e f e r ence  vo l tage  a t  p in  6 of U3055B w i l l  never cont inue t o  i nc rease  a s  

shown h e r e  f o r  e f f e c t .  Ra ther ,  t h e  r e g u l a t o r  c i r c u i t ,  being a  c losed  loop,  

w i l l  qu ick ly  co r r ec t  t he  s h i f t  i n  re fe rence  vo l t age .  Thus, dependidg on 

t h e  l e v e l  of t h e  +3-volt  SENSE l i n e ,  U3055B produces a  d r i v e  s i g n a l  t h a t  

v a r i e s  i n  pu lse  width and energy conten t  t o  r e g u l a t e  t he  +3-vol t  l e v e l .  
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Fig.  2-42. +3 Volt Regulator Operation. 

Current  L imi te r  

Comparator U3055A and r e l a t e d  components form the  Current Limiter  fo r  

t h e  +3-volt supply,  Normally, t h e  cu r r en t  through R5010 i s  such t h a t  t h e  

p o t e n t i a l  a t  U3055A, p in  5 ,  remains s l i g h t l y  p o s i t i v e  r e l a t i v e  t o  t h a t  a t  

p in  4.  Thus, t he  output  of t he  comparator  in 2 )  i s  +15 v o l t s ,  holding 

CR3048 back-biased. A s  t h e  demand on t h e  supply i nc reases  t o  t h e  l i m i t  

po in t  (approximately 1 .3  A), t he  vo l t age  a t  p in  5  of U3055A drops below 

t h a t  on p in  4.  The comparator swi tches ,  and i t s  output  swings nega t ive .  

Diode CR3048 i s  turned on, which p u l l s  U3055B p in  6 wel l  below t h e  t r i a n g u l a r  

wave on t h e  o ther  i n p u t ,  and the  comparator output moves p o s i t i v e  and s t ays  

t h e r e .  T r a n s i s t o r  42040 i s  biased i n t o  s a t u r a t i o n ,  and 45038 i s  turned 

o f f ,  which tu rns  o f f  t he  normal cu r r en t  f o r  the  +3-volt  supply. 

Should t h e  cu r r en t  demand decrease ,  t h e  vo l t age  a t  pin 5  of U3055A 

w i l l  r i s e  t o  t he  point  a t  which the  comparator w i l l  swi tch .  Res i s to r  R3044 

and capac i to r  C3042 cont inue t o  hold CR3048 i n  conduction a  l i t t l e  longer .  

When C3042 d ischarges  s u f f i c i e n t l y ,  CR3048 permits  U3055B t o  switch and 

resume t h e  r egu la t i on  cyc l e .  

+3-volt Output 

This c i r c u i t  c o n s i s t s  of t r a n s i s t o r s  42040 and 45038, p lus  r e l a t e d  

components. ~ r a n s i s t o r  42040 serves  a s  a  b u f f e r  s t a g e ,  d r i v i n g  45038, which 

c o n t r o l s  t he  cur ren t  fo r  t h e  +3-volt  supply. T r a n s i s t o r  45038 i s  turned 

on and o f f  a t  a  varying d u t y  cyc le  which thereby con t ro l s  t h e  c u r r e n t  drawn 

through L5034. When 45038 i s  o f f ,  t h e  cu r r en t  t h a t  cont inues t o  flow through 

L5034 i s  re turned t o  t h e  +5-volt supply by diode CR5017, thereby inc reas ing  

t h e  e f f i c i e n c y  of both supp l i e s .  
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SECTION 3 

PERFORMANCE CHECK AND ADJUSTMENT 

Pre l iminary  Information 

Adjustment I n t e r v a l  

To main ta in  t h e  spec i f i ed  accuracy of  t h e  7D02, check t h e  performance 

a f t e r  each 2000 hours of ope ra t i on ,  o r  a f t e r  12 months i f  t h e  instrument  

i s  used inf requent1  y. Before performing adjustment procedures thoroughly 

c lean  and inspec t  the  instrument as  descr ibed under Prevent ive Maintenance 

i n  Sec t ion  5 ,  Maintenance. 

Tektronix F i e ld  Serv ice  

Selected Tektronix F i e ld  Serv ice  Centers  and t h e  Fac tory  Serv ice  

Center provide complete r e p a i r  and adjustment s e r v i c e s .  Contact t h e  n e a r e s t  

Tektronix F i e ld  Of f i ce  o r  r e p r e s e n t a t i v e  f o r  f u r t h e r  information.  

Using This  Procedure 

The procedures i n  t h i s  s e c t i o n  a r e  divided i n t o  four genera l  a r ea s :  

S e l f  Tes t  Diagnos t ics  -- exe rc i s e  t h e  7D02 c i r c u i t s  under condi t ions  

approaching maximum performance. Successful  completion of these  t e s t s  

i n d i c a t e s  t o  a  high confidence l e v e l  t h a t  t he  7D02 is opera t ing  proper ly .  

Funct ional  Check -- as su re s  t h a t  t h e  Timing Option s e c t i o n  ( i f  

inc luded) ,  t r i g g e r  i n ,  t r i g g e r  o u t ,  counters ,  s t a t e  machine, and h a l t  

c i r c u i t s  opera te  normal1 y. 

Adjustment Procedure -- provides d e t a i l e d  i n s t r u c t i o n s  f o r  ad jus t i ng  

i n t e r n a l  parameters.  Since very  few a d j u s t a b l e  components a r e  used i n  t h e  

7D02, t h e  procedure i s  r e l a t i v e l y  s h o r t .  

Performance Check Procedure -- checks each parameter i n  a  step-by-step 

procedure aga ins t  i t s  s p e c i f i c a t i o n .  The procedure i s  n e c e s s a r i l y  long and 

d e t a i l e d ,  and should be used s e l e c t i v e l y  t o  i s o l a t e  problems o r  t o  v e r i f y  

any suspected parameter.  
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A l l  performance check procedures  a r e  done wi th  t h e  7D02 plugged i n t o  

t h e  Mainframe. The adjus tment  procedures  r e q u i r e  t h a t  ex tenders  be  i n s t a l l e d  

and t h a t  t h e  7D02 s i d e  pane l s  be removed. 

Refer  t o  Tab le  3-1, S p e c i f i c a t i o n s ,  f o r  a  complete l i s t  o f  t h e  7D02 

performance d a t a .  

TABLE 3-1 

SPECIFICATIONS 

D e f i n i t i o n  o f  Column Headings 

C h a r a c t e r i s t i c s  -- A d i s t i n g u i s h i n g  e l e c t r i c a l ,  env i ronmenta l ,  o r  

p h y s i c a l  f e a t u r e  o r  p r o p e r t y  of t h e  p roduc t .  

Performance Requirement -- Sta tements  which d e s c r i b e  t h e  c h a r a c t e r i s t i c s  

of t h e  product  i n  terms of v e r i f i a b l e  l i m i t s .  In fo rmat ion  i n  t h i s  column 

d e f i n e s  t h e  primary c h a r a c t e r i s t i c s  of t h e  product  and a r e  considered t o  

b e  a  commitment between TEKTRONIX and t h e  Customer. This performance i s  

cons idered  e s s e n t i a l  f o r  minimum product  performance and a s  such should 

b e  v e r i f i e d  a s  p a r t  of t h e  Performance Check p rocedure .  

D e s c r i p t i o n  -- Sta tements  which d e s c r i b e  c h a r a c t e r i s t i c s  o f  t h e  product  

which cannot be  s t a t e d  i n  terms of v e r i f i a b l e  l i m i t s  o r  which do n o t  need 

v e r i f i c a t i o n  (such a s  l e n g t h  o r  we igh t ) .  

Supplemental  In format ion  -- Sta tements  of c a p a b i l i t i e s  which support  

o r  a r e  secondary t o  t h e  Performance Requirements. These s t a t e m e n t s  may o r  

may n o t  be  checked i n  t h e  Performance Check p rocedure .  

CHARACTERISTICS 

S t a t e  Table  Disp lay  

Type: 

Number of channe l s  

d i s p l a y e d  

DESCRIPTION 

Ras te r  Scan - 24 l i n e s  x  32 c h a r a c t e r s  

per  l i n e  

(Bas ic  7D02) 28 

Data 8 
Address 16 

Control  4 
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TABLE 3-1 

SPECIFICATIONS ( cont . ) 

Max number a c q u i s i t i o n  

memory l o c a t i o n s  d i s p l a y e d  

Typ ica l  1 y 

CHARACTERISTICS 

Radices  A v a i l a b l e  

DESCRIPTION 

Data :  I Mnemonic d i sassembly  f o r  each suppor ted 
m i c r o p r o c e s s o r .  

ASCII 

HEX 

BINARY 

OCTAL 

Address : 

C o n t r o l  : 

HE X 

BINARY 

OCTAL 

ASCII 

MNEMONIC DISASSEMBLY 

BINARY 

S i g n a l  I n p u t s  

Bas ic  7D02: 

I n p u t  impedance : 

- - Setup/Hold t ime:  

S i g n a l  i n p u t s  f o r  t h e  7D02 a r e  ob ta ined  

through o p t i o n a l  P e r s o n a l i t y  Modules. 

These P e r s o n a l i t y  Modules, a long  w i t h  

Opt ion 0 3 ,  d e t e r m i n e  t h e  number of  

c h a n n e l s  t h a t  w i l l  be  i n p u t  t o  t h e  7D02. 

Data 8 

Address 16 

C o n t r o l  10 

E x t .  T r i g g e r  1 

Determined by t h e  Persona l  i t  y  

Module ( PM) used.  

Depend s  on PM used . 
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TABLE 3-1 

SPECIFICATIONS (cont.)  

Synchronous Clock 

Setup/Hold time: 

CHARACTERISTICS 

Clock q u a l i f i e r s :  

DESCRIPTION 

Determined by PM used. 

Max number = 6 

7D02 i s  capable of s h i f t i n g  o r  

d iv id ing  q u a l i f i e d  clocks by 

up t o  four pos i t i ons  o r  t imes 

r e spec t ive1  y. 

- -  - 

Memory S ize  

Acquis i t ion  memory: (Basic  7D02) = 28 x 256 

Counters 

Storage memory: 

2  un ive r sa l  counters  : 

(Basic  7 ~ 0 2 )  = 28 x 256 

Time mode - 
Resolut ion 

Maximum c oun t 

Event mode - 
Maximum count 

Control mode: 

Time mode - 
Resolut ion 

Minimum i n t e r v a l  generated 

Maximum i n t e r v a l  generated 

Event mode - 

Minimum i n t e r v a l  generated 

Maximum interval  generated 
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TABLE 3-1 

SPECIFICATIONS (cont . )  

CHARACTERISTICS 

Word Recognizers 

Number of word recognizers :  

Number of channels :  

DESCRIPTION 

( ~ a s i c  7D02) 32 

Data 8 

Address 16 

Control  6 
Ext .  Tr igger  1 

Timing Option Link 1 ( i f  Timing Option 

i n s t a l l e d )  

Tr igger ing  

Tr igger  pos i t i on :  

The 7D02 can be t r i gge red  from any of  t h e  

Word Recognizers o r  from e i t h e r  of  t h e  

Counters ,  i n  t h e  Control mode. This  

g ives  t h e  7D02 t h e  a b i l i t y  t o  t r a c k  and 

t r i g g e r  on very  complex program flows. 

Number of q u a l i f i e d  c locks  d i sp layed  

a f t e r  t he  t r i g g e r  point  : 

Trigger  Before Data 240 

Tr igger  Centered 128 

Tr igger  Af t e r  Data 16 

Zero Delay 0 

Data Q u a l i f i c a t i o n  Complex d a t a  q u a l i f i c a t i o n  i s  provided 

through t h e  use of t h e  Word Recognizers 

and Counters . 

Singa l  Inputs  

Option 01 - Timing Option 

Number of channels :  1 8 (using a P6451 Data Probe) 

The Timing Option provides t he  7D02 u s e r  

with 8 a d d i t i o n a l  channels of  asynchronous 

d a t a  a c q u i s i t i o n  a t  sample r a t e s  of up t o  

50 MHz. 
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TABLE 3-1 

SPECIFICATIONS (cont.) 

CHARACTERISTICS ( DESCRIPTION 

Clock 

Asynchronous: 

Sample r a t e s  

Synchronous sample: 

Maximum frequency 

20 ns t o  5 ms i n  a 1 ,2 ,5  sequence 

10 MHz obtained from system under t e s t  

v i a  t h e  Persona l ty  Module 

Memory Size 

Acquis i t ion  memory: 1 8 x 255 

G l i t c h  memory: 

Word Recognizers 

One d a t a  word recognizer :  

One g l i t c h  word recognizer :  

Externa l  t r i g g e r  i n :  

Asynchronous f i l t e r :  

Tr igger ing  

The Timing Option can be 

t r i gge red  from any o r  a l l  

of  t h e  following sources:  

8 channels  ( ANDed toge ther )  

8 chennels ( 0 ~ e d  toge ther  but ANDed 

with t he  Data Word ~ e c o g n i z e r )  

Front panel BNC TTL compatible 

Programmable t o  300 ns i n  20 ns increments 

1. Timing Option Data Word Recognizer 

2. Timing Option Gl i t ch  Word Recognizer 

3 .  Main Sec t ion  ( 7 ~ 0 2 )  Word Recognizers 

4 .  External  Trigger  I n  
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TABLE 3-1 

SPECIFICATIONS (cont.) 

Numeric formats  : 

CHARACTERISTICS 

D i g i t a l  Delay 

Maximum d e l a y :  

Timing Diagram Disp lay  

Number o f  channe l s :  

Window s i z e :  

G l i t c h  d i s p l a y :  

S t a t e  Table  D i s p l a y  

Max number o f  words d i s p l a y e d :  

Number o f  words s c r o l l e d :  

Miscel laneous  

DESCRIPTION 

65,534 sample c l o c k s  

8 

124 words i n  x 1 mode o r  

31 words i n  x 4 mode. 

Data channe l s  can be  r e l o c a t e d  by t h e  u s e r .  

HEX 

OCTAL 

BINARY 

ASCII 

G l i t c h e s  a r e  d i s p l a y e d  by a n  . above t h e  

l i n e  where t h e  g l i t c h  occur red .  

19 

Numeric fo rmats :  HEX 

OCTAL 

BINARY 

ASCII 

G l i t c h  d i s p l a y e d  a s  a * i n  t h e  t a b l e  

b e s i d e  DATA 

255 

The ~ i m i n g  Option comes s tandard  wi th  

a P6451 Data A c q u i s i t i o n  Probe.  
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-- 

TABLE 3-1 

SPECIFICATIONS (cont . )  

CHARACTERISTICS 

Option 03 - Expansion 

S igna l  Inputs  

Adds an a d d i t i o n a l  16 b i t s  

t o  t h e  7D02: 

Word Recognition 

Maximum number of channels  

Disp lay  

Max number of  channels :  

Memory Size 

Acquis i t ion  memory: 

Storage memory: 

DESCRIPTION 

The Expansion Option provides t he  7D02 

wi th  t h e  a b i l i t y  t o  support 16-bit  

microprocessors .  

Data 8 

Address 8 

48 

Data 16 

Address 24 

Control  6 

Ext .  Tr igger  1 

Timing Option Link 1 ( i f  Timing Option i n s t a , - ~ d :  

44 

Data 16 

Address 24 

Control 4 

44 x 256 

44 x 256 
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TABLE 3-1 

SPECIFICATIONS (cont . )  

PIC NUM. 1 

SUPPLEMENTAL 

INFORMATION 

Asynchronous on ly  

0 - +5 ns 

Type 2 g l i t c h  

6 ns 

CHARACTERISTICS 

Timing Option 

Asynchronous Timing 

Mode 

G l i t c h  pos i t i on :  

Tr igger  pos i t i on  

accuracy: 

System Specs with P6451 

Max d a t a  skew: 

G l i t c h  l a t c h :  

Minimum pulse  width: 

System Specs with P6451 

and PMlOl 

Data s e tup  time: 

Data hold time: 

Timing word recognizer :  

Setup 

Hold 

PERFORMANCE 

R E Q U I ~ N T S  

Sample period c r y s t a l  

con t ro l l ed  - + O .  01% 

+O -1 B i t  

- +1 B i t  

Type 1 g l i t c h  

5 ns 

20 ns maximum 

2 ns maximum 

40 ns maximum 

2 ns  maximum 
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TABLE 3-1 

SPECIFICATIONS (cont . ) 

CHARACTERISTICS 1 PERFORMANCE 

P6451 Probe 

I n p u t  R and C :  

Minimum l o g i c  swing: 

Maximum l o g i c  swing: 

Maximum non-des t ruc t  

i n p u t  v o l t a g e  : 

Threshold  v o l t a g e  

accuracy :  

I n p u t  c u r r e n t  : 

SUPPLEMENTAL 

INFORMATION 

See P6451 l i t e r a t u r e  f o r  more 

i n f o r m a t i o n .  

Approx. 1 M-ohm 

Approx. 5  pF wi thou t  l e a d s  

Approx. 12 pF w i t h  l e a d s  

500 mV +2% t h r e s h o l d  

v o l t a g e  c e n t e r e d  on 

t h r e s h o l d  v o l t a g e  

-15 V t o  t h r e s h o l d  

v o l t a g e  p l u s  10 V 

I System spec  

Approx. 8 uA measured a t  

6 .4  V i n t o  probe t i p  

E x t e r n a l  T r i g g e r  I n  I 
System spec  us ing PMlOl 

i n p u t  impedance : 

Threshold  v o l t a g e :  

H y s t e r e s i s :  

Compatible wi th  10X 

coded p robe .  nominal 

c a p a c i t a n c e  20 pF. 

P6105 10X 2 mete r  

probe recommended. 

1 . 4  V nominal 

60 mV nominal a t  BNC 

600 mV nominal wi th  P6105 



PERFORMANCE CHECK AND ADJUSTMENT - 7D02 LOGIC ANALYZER 

TABLE 3-1 

SPECIFICATIONS ( c o n t  . ) 

SUPPLEMENTAL 

INFORMATION 

2 .0  V min ( w i t h  1 X  p robe  o n l y )  

0 . 8  V max ( w i t h  1 X  p robe  o n l y )  

P6105 adds 9 n s  t o  

s e t u p  t ime ,  s u b t r a c t s  

9 ns  from ho ld  t ime 

TTL l e v e l  s i g n a l  t h a t  i s  

1 q u a l i f i e d  s t a t e  c l o c k  

p u l s e  approx.  86 ns  a f t e r  

t h e  t iming  t r i g g e r  even t  

i s  c locked i n t o  t h e  7D02. 

I f  t iming  o p t i o n  i s  n o t  

i n s t a l l e d ,  t h e  main t r i g g e r  

command i n i t i a t e s  t h e  t r i g -  

g e r  o u t .  See F i g .  1,  50-ohm 

s e r i e s  t e rmina ted  d r i v e r .  

CHARACTERISTICS 

I n p u t  v o l t a g e  : 

High s t a t e  

Low s t a t e  

Main Word Recognizer 

S e t u p  t ime:  

Hold t ime 

Timing Word Recognizer 

Asynchronous mode min. 

p u l s e  width  : 

T r i g g e r  o u t p u t :  

PERFORMANCE 

REQUIREMENTS 

10 ns  @ BNC max 

18 ns @ BNC max 

25 ns  
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TABLE 3-1 

High s t a t e  vo l tage :  

SPECIFICATIONS (con t . )  

2.4 V i n t o  RL = 2K 

I I Output can d r i v e  one STTL load .  

SUPPLEMENTAL 

INFORMATION 

0.5 V i n t o  RL = 2K 

CHARACTERISTICS 

Low s t a t e  vo l tage :  

System S p e c i f i c a t i o n s  I 

PERFORMANCE 

REQUIREMENTS 

wi th  PMlOl 

Clock q u a l i f i e r  d a t a  

channels  C4-C9: 

Measured per manual per- 

formance check procedure 

Setup time = 55 ns max 

Hold time = 0.0  ns rnax 

Typical se tup  time = 35 ns 

Setup time = 45 ns max 

Hold time = 0.0 ns rnax 

Clock pulse  wid th ,  

minimum: 

Typical se tup  time = 25 ns 

When C6-C9 a r e  used t o  

genera te  /ESYNC and 

/WAIT: 

Clock per iod minimum: 

25 ns h igh ,  25 ns low 

Setup time = 55 ns max 

Hold time = 0.0 ns rnax 

100 ns 

Typical se tup  time = 35 ns 

Minimum i n t e r v a l  between 

q u a l i f i e d  clocks : 100 ns 



PERFORMANCE CHECK AND ADJUSTMENT - 7D02 LOGIC ANALYZER 

TABLE 3-1 

SPECIFICATIONS (cont  . ) 

Halt  de l ay  a t  PM101: Schottky TTL l e v e l  s i g n a l  

t h a t  i s  approx. 58 ns a f t e r  

t h e  7D02 s t o p s  a c q u i s i t i o n .  

I n  zero de l ay  t r i g g e r  mode, 

t h e  7D02 s t o p s  a c q u i s i t i o n  

2 q u a l i f i e d  s t a t e  c locks  

a f t e r  t he  main t r i g g e r  event 

i s  clocked i n t o  t h e  7D02. 

Refer t o  F ig .  3-0. 

SUPPLEHENTAL 

INFORMATION 

CHARACTERISTICS 

Counters 

PERFORMANCE 

REQUIIZEWENTS 

Counting mode time mS o r  US 

c lock  accuracy: I 0.01% 

I 
Control  mode time mS o r  US 

c lock  accuracy: I O.O1% 

Er ror  Bound 

(+0.01% - - +1 count) X (number 

of  S t a r t / S t o p  cyc l e s )  

E r ro r  bound 

(-0/+1 count + .01% of - 
value  -0/+.2 US) X number 

of s t a r t l s t o p  c y c l e s .  

Note: I f  7D02 i s  stopped 

p r i o r  t o  te rmina l  count ,  

add one count t o  e r r o r  

bound. 

Environmental S p e c i f i c a t i o n s  

Non-operating temp: 

Operating temp: 

Re la t i ve  humidity: 

Non-operating a l t i t u d e :  

Operating a1 t i t u d e  I 

-55 t o  75 (deg. C) 

0 t o  50 (deg. C)  

90 t o  95 (%) 

15 (kM)(50,000 f e e t )  

4 .5  (kM)(15,000 f e e t )  



PERFORMANCE CHECK AND ADJUSTMENT - 7DC2 LOGIC ANALYZER 

TABLE 3-1 

SPECIFICATIONS (cont.) 

Bench hand l ing :  

CHARACTERISTICS 

V i b r a t i o n :  

Shock: 

Package t r a n s .  v i b .  : 

 on-op) 

Package d r o p   on-op): 

Mechanical S p e c i f i c a t i o n s  

Weight : 

Out s i d e  dimensions : 

Mainframe c o m p a t i b i l i t y :  

PERFORMANCE 

REQUIREMENTS 

SUPPLEMENTAL 

INFORMATION 

10-55 Hz (sw) ,  75 min. t o t .  

Tek S td .  062-2858-00, C1-3 

50 ( g ' s )  

H a l f - s i n e ,  11 mS, 18 r e p s  

Tek Std .  062-2858-00, C1-3 

45 deg.  o r  4" 

A1 1 s i g n i f i c a n t  f a c e s  

Tek S td .  062-2858-00, C1-3 

25.4 (rmn)(l i n c h )  

Approx. 270 rpm 

Tek Std . 062-2858-00, C1-3 

0.914 ( ~ ) ( 3  f e e t )  

10 drops  

Tek S t r  . 062-2858-00 

Approx. 8  l b s  ( 3 . 6  kg) 

2 1 x 1 3 ~ 3 7  cm (8.25" wide x  

5" h i g h  x  14.6'' deep) 

Compatible wi th  a l l  3  and 

4  wide 7000 S e r i e s  

O s c i l l o s c o p e s  

Temperature-derated i n  

rack-mounted o s c i l l o s c o p e s  

t o  35 deg.  C .  

D isp lay  degraded i n  

s t o r a g e  o s c i l l o s c o p e s .  
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T e s t  Equipment Required 

General  

The t e s t  equipment l i s t e d  i n  Tab le  3-2 i s  r e q u i r e d  f o r  a  complete  

performance check and adjus tment  of t h e  7D02. D e t a i l e d  o p e r a t i n g  i n s t r u c t i o n s  

f o r  u s e  o f  t h e  t e s t  equipment a r e  no t  included i n  t h e  Performance Check 

and Adjustment P rocedures .  Refer t o  t h e  a p p r o p r i a t e  t e s t  equipment manuals 

f o r  more i n f o r m a t i o n .  Refer  t o  t h e  paragraph t h a t  fo l lows t a b l e  3-2 f o r  

i n f o r m a t i o n  on assembl ing t h e  smal l  t e s t  f i x t u r e s  r e q u i r e d .  

TABLE 3-2 

TEST EQUIPMENT REQUIRED 

Purpose 

To p rov ide  t h e  f a c i l i t i e s  

n e c e s s a r y  t o  o p e r a t e  t h e  

7D02. 

To p rov ide  f o r  examinat ion 

o f  7D02 s i g n a l s .  

T e s t  o s c i l l o s c o p e  i n p u t  probes  

and EXT TRIG i n  check.  

To p rov ide  a  p r e c i s i o n  f requency  

r e f e r e n c e  t o  t h e  7D02. 

To p rov ide  s t i m u l u s  p u l s e s  t o  

7D02. 

To p rov ide  s t i m u l u s  p u l s e s  t o  

7D02. 

To p rov ide  f o r  measuring c l o c k  

f r e q u e n c i e s .  

I t e m  

O s c i l l o s c o p e  Main-Frame 

(7603, 7704A, o r  o t h e r  

a p p r o p r i a t e  mainframe) 

O s c i l l o s c o p e ,  200-MHz 

bandwidth ,  d u a l - t r a c e ,  

c a l i b r a t e d  1 nS/d iv  

r e s o l u t i o n  

Probes  ( 2 )  

Time Mark Genera to r  

( ~ G 5 0 1 )  

P u l s e  Genera to r  

(PG508) 

P u l s e  Genera to r  

( ~ G 5 0 2 )  

D i g i t a l  Counter 

( ~ C 5 0 3 )  

F a m i l i a r  Name 

Mainframe 

Tes t  O s c i l l o s c o p e  

P6105 

TG501 

PG508 

PG502 

DC503 
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TABLE 3-2 

TEST EQUIPMENT REQUIRED (cont  . ) 

Purpose 

To provide d a t a  a c q u i s i t i o n  f o r  7D02. 

To provide f o r  measuring t e s t  

s i g n a l s  . 

To provide t e s t  v o l t s g e s .  

To provide f a c i l i t i e s  necessary  

t o  opera te  above s i x  i tems.  

To provide f o r  examination 

of 7D02 cond i t i ons .  

To provide f o r  s i gna l  l i n e  

connectors  ( 9  r equ i r ed ) .  

To provide f o r  s i gna l  l i n e  

connection (4 r equ i r ed ) .  

To provide fo r  s i g n a l  

t e rmina t ion  (2 r equ i r ed )  . 

To a l low 7D02 ope ra t i on  o u t s i d e  

Mainframe (2 required ) . 

To provide f o r  s i gna l  connection 

(2 r e q u i r e d ) .  

To provide fo r  s i gna l  measurement 

with DM501A. 

To provide f o r  s i gna l  measurement 

with DM501A. 

I t e m  

P e r s o n a l i t y  Module 

D i g i t a l  Multimeter 

( D M ~ O ~ A )  

Power Supply 

(P~503A) 

Test  Equipment 

Mainframe (TM504) 

Logic Analyzer 

( ~ D O I  ) 

Minia ture  Re t r ac t ab l e  

Hook Tip (206-0222-00) 

BNC Male t o  Dual 

Binding Post  Adapter 

(103-0035-00) 

50-Ohm Feed Through 

Terminator (011-0049-01) 

Fami l ia r  Name 

PMlOl 

DM50 1 A  

PS503A 

TM504 

7D01 

Hook Tips 

BNC t o  Binding 

Post Adapter 

50-Ohm 

Termination 

F l e x i b l e  Plug-In 

Extender (067-0616-00) 

Coaxial Cable ,  50-Ohm, 

18-inch (012-0076-00) 

Test Lead, Black 

(012-0426-01) 

Test  Lead, Red 

(012-0426-00) 

Extender 

Coaxial Cable 

Black Test  Lead 

Red Test Lead 



PERFORMANCE CHECK AND ADJUSTMENT - 7D02 LOGIC ANALYZER 

TABLE 3-2 

TEST EQUIPMENT REQUIRED ( con t  . ) 

T e s t  F i x t u r e s  

Two t y p e s  o f  t e s t  f i x t u r e s  a r e  r e q u i r e d .  For e a s e  of r e f e r e n c e  i n  t h e  

procedures  t h a t  fo l low,  t h e s e  a r e  d e s i g n a t e d  a s  Test  F i x t u r e s ,  1 and 2. 

Tes t  F i x t u r e  1 i s  assembled by loosen ing  t h e  b ind ing  pos t  screws on a  BNC 

t o  Binding Post  Adapter ,  i n s e r t i n g  a  s e p a r a t e  p i e c e  of 22-gauge wi re  through 

e a c h ,  t i g h t e n i n g  t h e  screws,  and bending t h e  w i r e  i n  o p p o s i t e  d i r e c t i o n s .  

(For  most e f f e c t i v e  u s e ,  i n s e r t  t h e  wi re  so t h a t  a l l  of  t h e  excess  l e n g t h  

i s  t o  one s i d e . )  Two examples o f  Test  F i x t u r e  1 a r e  r e q u i r e d .  Tes t  F i x t u r e  

2  i s  assembled b y  loosen ing  t h e  b ind ing  post  screws on a  t h i r d  BNC t o  

Binding Pos t  Adap te r ,  bending t h e  wi res  on t h e  2-k0hm r e s i s t o r  a p p r o p r i a t e l y  

Purpose 

To provide f o r  s i g n a l  connec t ion .  

To p rov ide  f o r  s i g n a l  connec t ion .  

To p rov ide  f o r  s i g n a l  connec t ion  

(2  r e q u i r e d ) .  

To p rov ide  f o r  s i g n a l  connec t ion  

(2 r e q u i r e d ) .  

To p rov ide  f o r  s i g n a l  connec t ion .  

To p rov ide  f o r  po ten t iomete r  

adjus tment  . 

To prov ide  f o r  t e s t  l ead  connec t ions  

t o  s i g n a l  source  ( 6  1.5-inch 

p i e c e s  r e q u i r e d ) .  

To p rov ide  f o r  ou tpu t  s i g n a l  load ing .  

Item 

BNC Elbow, Male t o  

Female (103-0031-00) 

BNC Female t o  EZ B a l l  

Adapter (01 3-0076-01 ) 

BNC T (103-0030-00) 

Probe T ip  t o  BNC 

Adapter (013-0084-01 ) 

BNC Male t o  BNC Male 

Adapter (103-0029-00) 

Small Screwdriver  

Wire ,  22-gauge 

R e s i s t o r ,  2-k0hm 

F a m i l i a r  Name 

BNC Elbow 

BNC t o  B a l l  

Adapter 

BNC T 

Probe T ip  t o  BNC 

Adpater 

BNC Male t o  Male 

Adapter 

Screwdriver  
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t o  f i t  t h e  b ind ing  p o s t s  h o l e s ,  i n s e r t i n g  one r e s i s t o r  lead i n  each p o s t ,  

and t i g h t e n i n g  t h e  screws.  

Self -Test  D i a g n o s t i c s  

PMlOl P e r s o n a l i t y  Module S e l f  T e s t  Connection Procedure  

a .  Turn o f f  power t o  t h e  Logic Analyzer a t  t h e  o s c i l l o s c o p e  mainframe. 

b .  Remove t h e  p l a s t i c  cover on t h e  back of t h e  P e r s o n a l i t y  Module us ing  

a  smal l  sc rewdr iver  o r  a l l e n  wrench. 

c .  Move t h e  s t r a p p i n g  connector  from t h e  power-off p o s i t i o n  t o  t h e  

power-on p o s i t i o n .  

d .  Connect t h e  D a t a ,  Address ,  Control  and Clock l e a d s  on t h e  PMlOl t o  

t h e  Self -Test  Stimulus p ins  a s  i n d i c a t e d  i n  Table 3-3 and shown i n  F i g .  

3-1. 

Note 

The PMlOl l e a d s  a r e  color-coded wi th  t h e  

s t andard  r e s i s t o r  code. The c o l o r  of t h e  

l e a d  i t s e l f  s i g n i f i e s  t h e  l e a s t  s i g n i f i c a n t  

d i g i t ,  whi le  t h e  c o l o r  of t h e  end of t h e  

l ead  s i g n i f i e s  t h e  more s i g n i f i c a n t  d i g i t .  

Connection t o  a  p a r t i c u l a r  p i n  of t h e  

up t o  four  f o r  each Ti/ i s  a r b i t r a r y .  
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Connector 
T 2  

T 3  

T 4 
T 5 

T 6 
T 7 

T 8 
T 9 
T I 0  

T 1 1  

T 1 2  

T 13 
T 14 
T 1 5  

T 1 6  

T 1 7  

T 18 

T I 9  

T 2 0  

T 2 1  

CLK 

T HALT 

GND 

Table 3-3 

SELF TEST STIMULUS CONNECTION 

Other 

G r e y  

R e d  

B l a c k  

Timing 

B l a c k  

B r o w n  

R e d  

O r a n g e  

Y e l l o w  

G r e e n  

B l u e  

V i o l e t  

White 

Leads 
Qualifiers 

Q0 
Q 1 

4 2  

43 
44 
Q 5 

Q6 
4 7  

Q8 

Q 9  

Individual Test 
Address 

A 1  6 
A1 7 

A1 8 

AI 9 
A 2 0  

A2 1 

A2 2 

A2 3 

Data 

D fl 
D l  

D 2 

D 3 
D 4  

D 5 

D 6 

D7 

D 8 

D 9 

~ 1 0  
DI 1 
D l  2 

D l 3  

D l 4  

D l 5  

PMlOl 
Address 

Afl 

A 1 

A2 

A 3  

A 4  

A5 

A6 

A7 

A8 

A9 

A1 0 
~1 1 
A 1 2  

A 1 3  

A 1 4  

A 1  5 
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CLK 

G N D n d  T21 

0 T20 

T17 0 0 T I9  

T l 6  0 T I8  

T15 0 a TI5  

T I4  0 0 T14 

T13 0 0 T I3  

T12 0 0 TI2  

T I1  0 0 T I1  

T I0  0 0 T I0  

~ 1 7  0 n T17 

~ 1 6  0 0 T16 

~ 1 5  0 0 T15 

~ 1 4  0 T14 

T13 0 TI3  

T12 0 0 T12 

T l l U  0 T I1  

~ 1 0  0 0 T I0  

T9 1 
T8 0 T9 0 0 T9 

T9 0 18  0 0 T8 

T 6 0  T 7 n  0 T7 

T 5 0  T 6 D  0 T6 

T4 0 15 0 0 T5 

T3 0 1 4  0 
T2 0 T3 0 

0 T4 

0 T3 
GND 0- T2 04 -0 T2 

ON -O!$ FF 0 T HALT 

J5050 
* 

Fig. 3-1. Test Socket Layout. 291950 

Extender Installation Procedure 

For those adjustment procedures i n  which the  7D02 must be operated 

ou t s ide  the  Mainframe, i n s t a l l  and connect the  Extenders a s  fol lows:  

1. T u r n o f f  Mainframepower. 

2. I f  connected, disconnect  PMlOl and P6451 from f ron t  panel connectors .  

3 .  Remove 7D02 from Mainframe. 
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4 .  Remove7D02 s i d e  panel b y g e n t l y p r y i n g  (with f i n g e r s )  a t  b a c k e n d  

and pu l l i ng  out  d i r e c t l y ,  t ak ing  care  not t o  bend panels .  

5. I n s t a l l  two Extenders i n  appropr ia te  Mainframe compartments. 

6 .  Connect Extender connectors t o  appropr ia te  connectors i n  7D02 r e a r  

panel .  

I n i t i a l  Setup Procedure 

Set  up t h e  7D02 f o r  performance check and adjustment a s  fol lows:  

NOTE 

In  t he  following procedures : 

1. A l l  r e f e r ence  t o  press ing  a "key" r e f e r s  t o  

press ing  a pushbutton switch on t h e  7D02 f r o n t  

panel un less  otherwise spec i f i ed  a t  t h e  r e f e r ence .  

2. A l l  r e f e r ences  t o  "display" p e r t a i n  t o  t he  

Mainframe screen  unless  otherwise spec i f i ed  a t  

t h e  r e f e r ence .  

1. Perform PMlOl Pe r sona l i t y  Module Se l f  Test  Connection Procedure.  

2. I n s t a l l  7D02 i n  appropr ia te  7000-Series Mainframe. 

3.  Connect PMlOl General Purpose Pe r sona l i t y  Module t o  d a t a  input  

connector a t  lower l e f t  f ron t  of 7D02. 

4 .  Connect P6451 Timing Probe t o  t iming input  connector a t  lower r i g h t  

f r o n t  of 7D02. 
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5. Turn on Mainframe power. Power-up d i a g n o s t i c s  w i l l  run a u t o m a t i c a l l y .  

- I f  d i a g n o s t i c s  run s u c c e s s f u l l y ,  t h e  message 

"POWER UP DIAGNOSTICS COMPLETE" 

w i l l  be d i s p l a y e d  on s c r e e n .  

- I f  d i a g n o s t i c  ROM t e s t  f a i l s ,  fo l lowing  message 

w i l l  be  d i s p l a y e d  on s c r e e n :  

t t ~ ~ ~ ~  UP VERIFICATION" 

n~~~~~ FAIL" 

t f ~ ~ ~ ~ ~ ~ ~ f l  

I'UNABLE TO COMPLETE VERIFICATION" 

- I f  o t h e r  d i a g n o s t i c  t e s t s  f a i l ,  a p p r o p r i a t e  

e r r o r  message w i l l  be d i s p l a y e d .  

I f  e r r o r  message i s  d i s p l a y e d ,  r e f e r  t o  S e c t i o n  5 ,  Maintenance.  

6 .  P r e s s  STARTISTOP k e y .  Ins t rument  should a c q u i r e  d a t a  and d i s p l a y  

ascending sequence of numbers i n  d a t a  and address  f i e l d s . . T h e  c o n t r o l  count 

inc rements .  The c o n t r o l  f i e l d  i s  t h e  b i n a r y  r e p r e s e n t a t i o n  of t h e  second 

most s i g n i f i c a n t  hex d i g i t  i n  t h e  d a t a  and address  f i e l d s .  

- I f  ins t rument  does n o t  d i s p l a y  proper  d a t a ,  r echeck  

l o o p  connec t ions  on P e r s o n a l i t y  Module. 

- I f  no connec t ion  e r r o r s ,  r e f e r  t o  S e c t i o n  5 ,  Maintenance.  

7 .  Allow 7D02 t o  warm up f o r  20 minutes  b e f o r e  proceeding.  

8. Turn Mainframe power o f f  f o r  f i v e  o r  more seconds ,  t h e n  t u r n  power 

on a g a i n .  

9. Within  s e v e r a l  seconds ,  p r e s s  and hold  any key.  R e s u l t a n t  keyboard 

f a i l u r e  should cause  7D02 t o  remain i n  extended d i a g n o s t i c  mode, which 

w i l l  be  i n d i c a t e d  on s c r e e n  by l i s t  of d i a g n o s t i c  t e s t s ,  a l l  of  which pass 

excep t  KEYBOARD.. 

10. Release  he ld  key.  



PERFORMANCE CHECK AND ADJUSTMENT - 7D02 LOGIC ANALYZER 

11.  P r e s s  X key.  Diagnos t i c  module t e s t  menu should be d i s p l a y e d .  

12.  P r e s s  0 key  t o  s e l e c t  "TEST ALL". 

13. P r e s s  START/STOP key .  Extended d i a g n o s t i c  t e s t s  should run and 

s t a t u s  should be  d i s p l a y e d .  

- I f  any t e s t  f a i l s ,  r echeck  l o o p  connec t ions  on 

P e r s o n a l i t y  Module. 

- I f  no connec t ion  e r r o r s  caused f a i l u r e ,  r e f e r  t o  

S e c t i o n  5 ,  Maintenance. 

14. Repeat p a r t s  8 through 11 t o  s e t  up ins t rument  f o r  performance 

t e s t  and ad jus tment .  Disp lay  should appear  a s  i n  F i g .  3 -2 .  

15. P r e s s  "X" t o  e x i t  d i a g n o s t i c  moni tor .  

POWERUP D I A G N O S T I C S  COMPLETED 

DISPLAY-PROGRAM 

291951 

Fig. 3-2. Power Up V e r i f i c a t i o n  Disp lay .  
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F u n c t i o n a l  Check 

Check Timing Opt ion Opera t ion  

P r e s s  ELSE, TRIGGER, and 1 (Timing) keys .  

Move c u r s o r  t o  sample pe r iod  f i e l d  and e n t e r  20 nS. 

Move c u r s o r  t o  Word Recognizer f i e l d  and e n t e r  a l l  0 ' s .  

Move c u r s o r  t o  f i l t e r  f i e l d  and e n t e r  40 nS. 

P r e s s  END key .  

P r e s s  START/STOP key  t o  run  program. 

CHECK - t h a t  d i s p l a y  i s  b i n a r y  p a t t e r n .  

2. Check E x t e r n a l  T r i g g e r  In 

Equipment r e q u i r e d :  

P6105 10X Probe ( f rom T e s t  O s c i l l o s c o p e )  

NOTE 

Make c e r t a i n  t h a t  P6105 T e s t  O s c i l l o s c o p e  probe 

used i n  fo l lowing  p a r t s  i s  p r o p e r l y  compensated 

a t  20 pF b e f o r e  performing t h i s  p rocedure .  T h i s  

probe must b e  a 10 X coded probe.  

a.  Remove P6105 probe from T e s t  O s c i l l o s c o p e  and connect  t o  EXT TRIG 

I N  connec to r  on 7D02. 

b .  Disconnect  c o n t r o l  l i n e  C9 from PMlOl t e s t  socke t  t e r m i n a l  T21. 

c .  Connect P6105 probe ground t o  t e s t  socke t  ground. 

d .  Connect P6105 probe t i p  t o  t e r m i n a l  T21. 
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e .  Turn mainframe o f f  f o r  f i v e  seconds t o  r e s e t  d e f a u l t  pa ramete rs .  

Turn on t h e  mainframe power a g a i n .  

f. P r e s s  FORMAT key and change "Word Recognizer Data F ie ld"  and "Data 

F i e l d  Display" r a d i c e s  t o  b i n a r y .  

g. P r e s s  FORMAT key a g a i n  t o  e x i t  format mode. 

h . P r e s  s  IMMEDIATE, DISPLAY, and PROGRAM keys . 

i. P r e s s  WD RECOGNIZER key.  

j. Move c u r s o r  t o  Word Recognizer d a t a  f i e l d  and enterXXXXXXXXXXXXXXOX. 

a s  shown f o r  check #1 i n  t h e  fo l lowing  t a b l e .  

CHECK 11 DATA VALUE EXT TRIG I N  VALUE RESULT 

1 XXXXXXXXXXXXXX0X 0 

2  XXXXXXXXXXXXXX0X 1 

3 XXXXXXXXXXXXXXlX 0  

4 XXXXXXXXXXXXXXlX 1 

Tr igger  on Data B i t  #l=O 

No T r i g g e r  

No T r i g g e r  

T r i g g e r  on Data B i t  #1=1 

( B i t  @ i s  t h e  l e a s t  

s i g n i f i c a n t  b i t )  

k. Move c u r s o r  t o  E x t e r n a l  T r i g g e r  I n  f i e l d  and e n t e r  0 .  

1. P r e s s  TRIGGER and END keys  . 

m. P r e s s  START/STOP key.  

n. CHECK - t h a t  r e s u l t  i s  a s  shown i n  t a b l e  above. 

0 .  Repeat s t e p  h and perform checks 2 through 4 and v e r i f y  r e s u l t s .  

A f t e r  t e s t s  2 and 3 ,  p r e s s  t h e  START/STOP b u t t o n  t o  s t o p  a c q u i s i t i o n .  

p. Disconnect  P6105 probe and reconnect  c o n t r o l  l i n e  C9. 
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3.  Check Counter, Trigger, and State Machine 

Equipment requi red :  

DC503 

Coaxial Cable 

50-ohm Termination 

a.  Using Coaxial Cable,  connect T R I G  OUT connector t o  50-ohm Termination. 

Connect terminator  t o  DC503 CHANNEL B input  connector.  

b .  Set DC503 FUNCTION con t ro l  t o  PERIOD. Set c lock  r a t e  t o  1 US. Set 

a l l  bu t tons  t o  out p o s i t i o n .  

c .  . Power down mainframe f o r  f i v e  seconds t o  r e s e t  d e f a u l t  parameters.  

d .  PressCOUNTERkeyandenter  10 ,000uS .  

e .  Press  [ I  (b racke ts )  key. 

f .  Press  COUNTERkey. 

g. Enter  2 f o r  Counter #, and en ter  1 t o  s e l e c t  US. 

h .  Enter  2 t o  s e l e c t  r e s e t  and run mode. 

i. PressGOTO,  [ I  ( b r a c k e t s ) ,  ELSE, COUNTER, andENDkeys.  

j. Press  coun te r ,  e n t e r  2 f o r  counter B y  e n t e r  10000 and 1 f o r  US. 

k. Press  [ 1  (bracke ts )  keys, then press  COUNTER key aga in .  

1. Move cursor  t o  Counter Mode f i e l d  and en te r  2 t o  s e l e c t  r e s e t  and 

run mode. 

m. P r e s s G O T O k e y a n d e n t e r  1 .  

n. Press  11  (bracke ts )  key. 

o .  Press  ELSE, TRIGGER, 1 ( ~ i m i n g ) ,  and END keys.  

p. Press  ELSE, TRIGGER, and END keys.  
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q .  P r e s s  S T A R T ~ S T O P ~ ~ Y .  

r .  Adjus t  B l e v e l  c o n t r o l  f o r  a  s t a b l e  d i s p l a y .  

S .  CHECK - t h a t  DC503 i n d i c a t e s  20 mS. 

t .  P r e s s  t h e  STOP key.  

4 .  Check HALT C i r c u i t  

a .  P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys .  

b .  M o v e c u r s o r  t o e n d o f  e x i s t i n g  program. 

c .  P r e s s  and hold  DELETE key u n t i l  e n t i r e  program i s  d e l e t e d .  

d .  P r e s s  WD RECOGNIZER key .  

e. P r e s s  TRIGGER key.  

f. Move c u r s o r  t o  T r i g g e r  Delay f i e l d  and e n t e r  3 t o  s e l e c t  z e r o  

d e l a y .  

g .  E n t e r  1 t o  s e l e c t  system under t e s t  h a l t  mode. 

h .  P r e s s E N D k e y .  

i. P r e s s  WD RECOGNIZER key and e n t e r  0000 i n t o  t h e  Word Recognizer 

Data F i e l d .  A l l  o t h e r  v a l u e s  should  be  "X". 

j. P r e s s T R I G G E R a n d E N D k e y s .  

k. P r e s s  IMMEDIATE GO TO, 2 ,  and r ight-hand c u r s o r  ( e x e c u t e )  keys .  

1. CHECK - t h a t  t r i g g e r  o c c u r s  on d a t a  0000. 

m. P r e s s  START/STOP key .  

n.  CHECK - t h a t  t r i g g e r  occurs  on d a t a  0003. 
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o. Continue pressing START/ STOP key and checking t h a t  d a t a  increments 

by  3  each time key i s  pressed.  

Equipment requi red :  

DM501A 

Screwdriver 

Extender (P/o Serv ice  Maintenance K i t ,  067-0939-00) 

a. Perform Extender I n a t a l l a t i o n  Procedure and I n i t i a l  Setup Procedure.  

b .  Set  DM501A t o  measure DC v o l t s  i n  20-volt range.  

c .  Connect DM501A VOLTS t e s t  lead t o  Power Supply Board 5211, p in  

27B. 

d .  Connect DM501A LOW t e s t  lead t o  Power Supply Board 5211, p in  20B. 

e. Record vo l t age  ind ica ted  on DM501A. 

f .  Calcu la t e  d i f f e r e n c e  between recorded vo l t age  and +15V, d i v i d e  

r e s u l t  by t h r e e .  I f  recorded vo l t age  i s  below +15 V,  s u b t r a c t  quo t i en t  

from +4.85 V ;  i f  recorded value i s  above +15 V ,  add quot ien t  t o  +4.85 V. 

Resu l tan t  va lue  i s  adjustment vo l t age .  

g. Connect DM501A VOLTS t e s t  lead t o  Main I n t e r f a c e  Board 5201, p in  

3B (+5-volt  sense l i n e ) .  

h.  Connect DM501A LOW t e s t  lead t o  Main I n t e r f a c e  Board 5201, p in  1A. 

i. CHECK - t h a t  ind ica ted  vo l t age  i s  a s  ca l cu l a t ed  i n  p a r t  f .  

j. INTERACTION 

- I f  vo l t age  i s  no t  a s  c a l c u l a t e d ,  a d j u s t  potent iometer  R5065 a t  l e f t  

edge of Power Supply Board. 
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- I f  vo l t age  cannot be ad jus ted  t o  ca l cu l a t ed  va lue ,  r e f e r  t o  Sec t ion  

5 ,  Maintenance. 

2. Check +3-Volt Power Supply 

NOTE 

This  check i s  requi red  on ly  i f  t h e  7D02 i s  

equipped with t h e  Timing Option. This  supply 

may be  checked, however, even i f  no ~ i m i n g  

Option i s  a v a i l a b l e ,  by  using the  Power 

Supply Test  F ix tu re  which i s  p a r t  of  t h e  

Serv ice  Maintenance K i t  ( ~ e k .  PIN 067-0939-00) 

and an a l t e r n a t i v e  procedure descr ibed below. 

I n s t r u c t i o n s  f o r  i n s t a l l a t i o n  of t h e  F ix tu re  

come with t he  Serv ice  Maintenance K i t .  

Equipment requi red :  

DM501A 

(Opt iona l )  Power Supply Test  F ix tu re  

a. Connect DM501A VOLTS t e s t  lead t o  Main I n t e r f a c e  board 5202, p in  

27B. 

b. Connect DM501A LOW t e s t  lead t o  Main I n t e r f a c e  board 5202, p i n  1 B .  

c .  CHECK - t h a t  ind ica ted  vo l t age  i s  between 2.71 and 2.99 V. 

d .  INTERACTION - I f  vo l t age  i n d i c a t i o n  i s  no t  c o r r e c t ,  r e f e r  t o  Sec t ion  

5 ,  Maintenance. 

2.1 A l t e r n a t i v e  +3 Volt Power Supply Check 

I f  t h e  Timing Option i s  t o  be i n s t a l l e d  fo r  t h e  f i r s t  t ime,  o r  i f  no 

Timing Option i s  a v a i l a b l e ,  t h e  +3 Volt Power Supply can be  t e s t e d  anyway 

us ing  the  Power Supply Test  F ix tu re  i n  s l o t  AQ3 in s t ead  of t h e  Timing 

Option Board. Ag2, t h e  I C  Acquis i t ion  board, a l s o  must be removed. 

I n s t a l l  t he  Power Supply Test  F ix tu re  i n  s l o t  AQ3 i n  accordance with 

the  i n s t r u c t i o n s  i n  t he  Service Maintenance K i t  and perform the  same 

procedure as above. 
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3.  Check and Adjus t  D i s p l a y  V e r t i c a l  and H o r i z o n t a l  Gain and P o s i t i o n  

Equipment r e q u i r e d :  

Screwdriver  

a .  Per  form Extender  I n s t a l l a t i o n  Procedure  and I n i t i a l  Se tup  Procedure  

s t e p s  1 and 3 through 11. ( I f  7D02 has  been warmed up f o r  20 m i n u t e s ,  

perform o n l y  S t e p s  1 and 3 through 5, p l u s  8 through 1 1 . )  

b .  P r e s s  2 key t o  s e l e c t  D i s p l a y  Module. 

c .  P r e s s  START/STOP key  t w i c e .  

d .  CHECK - t h a t  f u l l  s c r e e n  inverse -v ideo  d i s p l a y  a p p e a r s .  

e .  Adjus t  f r o n t  panel  VERT POS c o n t r o l  t o  s e t  t o p  of  d i s p l a y  a t  t o p  

g r a t i c u l e  l i n e .  

f .  Adjus t  f r o n t  panel  HORIZ POS c o n t r o l  t o  s e t  l e f t -hand  s i d e  of 

d i s p l a y  a t  l e f t - h a n d  g r a t i c u l e  l i n e .  

g .  CHECK - t h a t  s c r e e n  i n v e r s e  v i d e o  d i s p l a y  i s :  1 )  no t  l a r g e r  than  

1 minor d i v i s i o n  wider o r  h i g h e r  than  g r a t i c u l e ,  and 2 )  n o t  s m a l l e r  than  

2  minor d i v i s i o n s  narrower o r  lower than  g r a t i c u l e .  

h .  INTERACTION - I f  d i s p l a y  i s  n o t  c o r r e c t ,  perform p a r t s  i through 

r .  I f  d i s p l a y  i s  c o r r e c t ,  perform p a r t s  k through r .  

i. Adjus t  D i s p l a y  Board VERT g a i n  c o n t r o l  po ten t iomete r  R6011 ( a t  

l e f t -hand  edge of b o a r d )  t o  s e t  bottom of  d i s p l a y  a t  bottom g r a t i c u l e  l i n e .  

j .  Adjus t  D i s p l a y  Board HORIZ g a i n  c o n t r o l  po ten t iomete r  R5013 ( a t  

l e f t -hand  edge of  board)  t o  s e t  r igh t -hand  s i d e  of d i s p l a y  a t  r igh t -hand  

g r a t i c u l e  l i n e .  

k. Turn f r o n t  panel  VERT POS c o n t r o l  t o  c lockwise  ext reme,  t h e n  

coun te rc lockwise  ext reme.  
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NOTE 

It i s  p o s s i b l e  t h a t ,  i f  t h e  Mainframe c a l i b r a t i o n  

i s  n o t  p r o p e r ,  t h e r e  might b e  two major  d i v i s i o n s  

of  t o t a l  d i s p l a c e m e n t ,  b u t  t h e  d i sp lacement  might 

n o t  b e  p l u s  and minus one d i v i s i o n .  

1. CHECK - t h a t  t o p  and bottom edges of  d i s p l a y  move a t  l e a s t  1 major  

d i v i s i o n  above and below cor respond ing  g r a t i c u l e  l i n e s .  

m. Reset  VERT POS c o n t r o l  f o r  cen te red  d i s p l a y .  

n. Turn f r o n t  panel  H O R I Z  POS c o n t r o l  t o  c lockwise  ext reme,  then  

coun te rc lockwise  ext reme.  

NOTE 

It i s  p o s s i b l e  t h a t ,  i f  t h e  Mainframe c a l i b r a t i o n  

i s  n o t  p r o p e r ,  t h e r e  might b e  two major  d i v i s i o n s  

o f  t o t a l  d i s p l a c e m e n t ,  b u t  t h e  d i sp lacement  might 

n o t  be  p l u s  and minus one d i v i s i o n .  

0 .  CHECK - t h a t  r ight -hand and l e f t -hand  edges of d i p l a y  move a t  l e a s t  

1 major d i v i s i o n  t o  r i g h t  and t o  l e f t  of  co r respond ing  g r a t i c u l e  l i n e s .  

p. Reset  VERT POS c o n t r o l  f o r  cen te red  d i s p l a y .  

q .  P r e s s  START/STOP key t h r e e  t i m e s .  

r .  P r e s s  X key t o  d i s p l a y  d i a g n o s t i c  module t e s t  menu. 

4 .  Check and Adjus t  Timing Opt ion Threshold Vol tage  

NOTE 

T h i s  check i s  a p p l i c a b l e  o n l y  i f  s u b j e c t  7D02 

i s  equipped wi th  Timing Opt ion .  
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Equipment r e q u i r e d :  

PS503A 

DM501A 

Hook Tip  (8) 

Wire,  22 gauge 

T e s t  Osc i l loscope  

a. Perform Extender I n s t a l l a t i o n  Procedure  and I n i t i a l  Se tup  Procedure  

through s t e p  6. 

b. Turn o f f  Mainframe and PS503A power. 

c .  Disconnect  P6451 probe l e a d s  from PM101, and move PMlOl jumper 

from.0N p o s i t i o n  ( t e s t )  t o  OFF p o s i t i o n  ( o p e r a t e ) .  

d .  I n s e r t  s h o r t  p i e c e  of 22-gauge w i r e  i n  PS503A p o s i t i v e  0-20V 1A 

o u t p u t  b ind ing  p o s t .  T igh ten  pos t  knob. 

e. I n s t a l l  Hook Tips  on P6451 probe l e a d s .  

f .  C o n n e c t P 6 4 5 1 p r o b e l e a d H o o k T i p s  t o w i r e  i n s t a l l e d  i n p a r t d .  

g. Use s h o r t  p i e c e  o f  22-gauge w i r e  t o  connect PS503A COMMON and 

ground b ind ing  p o s t s .  

h .  Connect P6451 ground ( b l a c k )  lead t o  above w i r e .  

i. Connect DM501A t o  measure ou tpu t  v o l t a g e  o f  PS503A. 

j. Turn on Mainframe power. 

k. A f t e r  message "DIAGNOSTICS COMPLETED" i s  d i s p l a y e d ,  p r e s s  ELSE, 

TRIGGER, and 1 ( ~ i m i n g )  keys .  

1. P r e s s  1 key  t o  s e l e c t  d a t a  c e n t e r e d .  

m. En te r  PLUS 0.00 i n  Threshold Vol tage f i e l d .  

n .  Move c u r s o r  t o  Word Recognizer f i e l d  and e n t e r  a l l  1's. 
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Move cursor to  F i l t e r  f i e l d  and enter 300 n s .  

Press END key. 

CHECK - that program i s  as  shown i n  Fig .  3-3. 

1ELSE DO 
1 TRIGGER 1-TIMING 
1 1-CENTERED 
1 THRESHOLD V. = 0-PLUS 0. 00 
1 1-ARM ASYNC, TRIG ON WRf 
1 SAMPLE PERIOD 1 * 1-100NS 
1 WORD RECOGNIZER=11111111 
1 EXT TRIG IN=X 
1 GLITCH RECOGNIZER=XXXXXXXX 
1 FILTER=300 NS 
END TEST 1 

DISPLAYf PROGRAM 

291952 

F i g .  3-3. Threshold Voltage Program. 

r .  Turn PS503A output voltage t o  0 .  

s .  TurnonPS503Apower. 

t .  Press STARTISTOP key.  
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u.  CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  runn ing .  

v. Slowly i n c r e a s e  PS501A o u t p u t  v o l t a g e  ( v e r y  s l o w l y  a s  i t  approaches  

60 mV). 

w. CHECK - t h a t  Timing Option t r i g g e r s  a t  v o l t a g e  l e s s  than  60 mV. 

x. INTERACTION 

- I f  Timing Opt ion t r i g g e r s  p r o p e r l y ,  proceed t o  p a r t  y. 

- I f  Timing Opt ion does no t  t r i g g e r  p r o p e r l y ,  perform p a r t s  an through 

bi. 

y. P r e s s  IMMEDIATE, DISPLAY, PROGRAM keys .  

z .  Move c u r s o r  t o  Threshold  Vol tage  f i e l d  and e n t e r  PLUS 6 .35 .  

a a .  P r e s s  S T A R T / S T O P ~ ~ ~ .  

ab.  CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  runn ing .  

a c .  Slowly i n c r e a s e  PS503A o u t p u t  v o l t a g e  ( v e r y  s l o w l y  a s  i t  approaches  

6 . 4  V). 

ad .  CHECK - t h a t  Timing Option t r i g g e r s  a t  l e s s  v o l t a g e  than  6 .41  V .  

a e  . INTERACTION 

- I f  Timing Opt ion t r i g g e r s  p r o p e r l y ,  proceed t o  p a r t  a£. 

- I f  Timing Opt ion does not  t r i g g e r  p r o p e r l y ,  perform p a r t s  b l  through 

cg.  

a f .  I n c r e a s e  PS503A o u t p u t  v o l t a g e  t o  6 . 5  V. 

ag .  P r e s s  IMMEDIATE, DISPLAY, PROGRAM keys .  

a h .  Move c u r s o r  t o  Word Recognizer f i e l d  and e n t e r  a l l  0 ' s .  
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a i .  P r e s s  S T A R T ~ S T O P ~ ~ Y .  

a j .  CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  runn ing .  

ak .  Very s l o w l y ,  d e c r e a s e  PS503A o u t p u t  v o l t a g e .  

a l .  CHECK - t h a t  Timing Option t r i g g e r s  a t  v o l t a g e  g r e a t e r  than  6.29 

v .  

am. INTERACTION 

- I f  Timing Opt ion t r i g g e r s  p r o p e r l y ,  perform p a r t s  a n  through bk. 

- I f  Timing Option does  no t  t r i g g e r  p r o p e r l y ,  perform p a r t s  bl through 

= g .  

an .  Move p i e c e  of 22-gauge w i r e  from PS503A p o s i t i v e  o u t p u t  t o  n e g a t i v e  

o u t p u t .  

ao .  Turn PS503A o u t p u t  v o l t a g e  t o  0 .  

ap .  P r e s s  IMMEDIATE, DISPLAY, and PROGRAM k e y s .  

aq.  Move c u r s o r  t o  Threshold  Vol tage  f i e l d  and e n t e r  0 .00 .  

a r .  P r e s s  s T A R T / s ~ o P k e y .  

a s .  CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  runn ing .  

a t .  I n c r e a s e  PS503 ou tpu t  v o l t a g e  ( i n  n e g a t i v e  d i r e c t i o n )  u n t i l  t r i g g e r  

o c c u r s .  

au .  CHECK - t h a t  Timing Option t r i g g e r s  a t  v o l t a g e  l e s s  than -60 mV. 

av .  INTERACTION 

- I f  Timing Opt ion t r i g g e r s  p r o p e r l y ,  proceed t o  p a r t  aw. 

- I f  Timing Opt ion does no t  t r i g g e r  p r o p e r l y ,  perform p a r t s  bl through 

'=g - 
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aw. P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys .  

ax. Move c u r s o r  t o  Threshold  Vol tage  f i e l d  and e n t e r  MINUS 6.35.  

ay . P r e s s  START/ STOP key . 

az. CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  runn ing .  

ba. I n c r e a s e  PS503A o u t p u t  v o l t a g e ,  s l o w l y  a s  i t  approaches  -6 .4  V.  

bb. CHECK - t h a t  Timing Opt ion t r i g g e r s  a t  v o l t a g e  more p o s i t i v e  t h a n  

-6.41 V O .  

bc . INTERACTION 

- I f  Timing Opt ion t r i g g e r s  p r o p e r l y ,  proceed t o  p a r t  bd. 

- I f  Timing Opt ion does  no t  t r i g g e r  p r o p e r l y ,  perform p a r t s  bl through 

cv . 

bd. I n c r e a s e  PS603A o u t p u t  v o l t a g e  t o  -6 .5  V .  

be. P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys .  

bf. Move c u r s o r  t o  Word Recognizer f i e l d  and e n t e r  a l l  0 ' s .  

bg. P r e s s  S T A R T / S T O P ~ ~ Y .  

bh. CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  runn ing .  

bi. Slowly d e c r e a s e  PS03A o u t p u t  v o l t a g e .  

bj. CHECK - t h a t  Timing Opt ion t r i g g e r s  a t  v o l t a g e  more n e g a t i v e  than  

-6.29 V .  

bk. INTERACTION 

- I f  Timing Opt i o n  t r i g g e r s  proper1  y,  ad jus tment  v e r i f i c a t i o n  i s  

comple te .  

- I f  Timing Opt ion does no t  t r i g g e r  p r o p e r l y ,  perform p a r t s  bl through 

cv . 
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b l .  Turn o f f  Mainframe power f o r  f i v e  o r  more seconds ,  t h e n  t u r n  power 

on a g a i n .  

bm. Within  s e v e r a l  seconds ,  p r e s s  and hold  any key t o  cause  Keyboard 

Module f a i l u r e  and cause 7D02 t o  remain i n  extended d i a g n o s t i c  mode. 

bn.  CHECK - t h a t  d i s p l a y  shows l i s t  of  d i a g n o s t i c  t e s t s ,  a l l  o f  which 

pass  except  KEYBOARD. 

bo.  P r e s s  X key t o  d i s p l a y  module t e s t  menu. 

bp.  P r e s s  2 key t o  s e l e c t  Disp lay  module. 

bq.  P r e s s  STARTISTOP key  t w i c e .  

b r .  CHECK - t h a t  f u l l - s c r e e n  inverse-video d i p l a y  a p p e a r s .  

b s .  Move Front  Panel  Board jumper P1034 ( a t  upper r ight-hand edge of 

board)  from p i n s  2 and 3 (NORMAL) t o  p i n s  1 and 2 (CALI. 

b t .  Disconnect P6451 from f r o n t  panel connec tor .  

bu.  Connect DM501A LOW t e s t  lead t o  Fron t  Panel  Board P1034, p i n  1 

( a t  upper r ight-hand edge of b o a r d ) .  

bv. Connect DM501A VOLTS t e s t  lead t o  Fron t  Panel  Board T e s t  Po in t  

1053 ( a t  upper r ight-hand edge of b o a r d ) .  

bw. CHECK - t h a t  DM501A i n d i c a t e s  0 +0.012 V .  - 

bx . INTERACTION 

- I f  v o l t a g e  i s  n o t  c o r r e c t ,  perform p a r t  by. 

- I f  v o l t a g e  i s  c o r r e c t ,  proceed t o  p a r t  b z .  

by. Ad j u s t  OFFSET po ten t iomete r  R1042 ( lef t -hand po ten t iomete r  o f  two 

a t  upper r ight-hand edge of board)  f o r  DM501A i n d i c a t i o n  of 0 - +0.012 V. 

bz. P r e s s  START/STOP key.  

c a .  CHECK - t h a t  d i s p l a y  c o n s i s t s  of 24 h o r i z o n t a l  l i n e s  and 1 v e r t i c a l  

l i n e  a t  c e n t e r .  

- t h a t  DM501A i n d i c a t e s  +1.588 +0.012 V. - 
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cb . INTERACTION 

- I f  v o l t a g e  i n d i c a t i o n  i s  n o t  c o r r e c t ,  perform p a r t  cc. 

- I f  v o l t a g e  i n d i c a t i o n  i s  c o r r e c t ,  proceed t o  p a r t  cd. 

cc. Adjust  G A I N  p o t e n t i o m e t e r  R1046 ( r igh t -hand  p o t e n t i o m e t e r  of  two 

a t  upper r ight-hand edge of  b o a r d )  f o r  DM501A i n d i c a t i o n  of +1.588 - +0.012 

v .  

cd. P r e s s  STARTISTOP k e y .  

ce. CHECK - t h a t  DM501A i n d i c a t e s  -1.588 - +O.  012 V.  

cf. INTERACTION 

- I f  v o l t a g e  i n d i c a t i o n  i s  n o t  c o r r e c t ,  perform p a r t  cg. 

- I f  v o l t a g e  i n d i c a t i o n  i s  c o r r e c t ,  proceed t o  p a r t  ch. 

cg. P r e s s  STARTISTOP key t h r e e  t imes ;  r e p e a t  p a r t  by ,  moving o f f s e t  

s l i g h t l y ;  t h e n  r e p e a t  p a r t s  b z  through c f .  

NOTE 

I f ,  a f t e r  t h r e e  o r  more i t e r a t i o n s  of  a d j u s t -  

i n g  o f f s e t  and g a i n  p o t e n t i o m e t e r s ,  v o l t a g e  

s t i l l  cannot be  s e t  t o  s p e c i f i c a t i o n s ,  r e f e r  

t o  S e c t i o n  5 ,  Maintenance.  

ch. Connect T e s t  O s c i l l o s c o p e  probe t o  Fron t  Panel  Board T e s t  P o i n t  

1053 ( a t  upper r ight-hand edge of  b o a r d ) .  

ci. S e t  Tes t  O s c i l l o s c o p e  c o n t r o l s  f o r  0 . 5  Vld iv ,  0 . 2  ms /d iv ,  r i s i n g  

edge a u t o  t r i g g e r i n g ,  and AC c o u p l i n g .  

cj. Turn o f f  Mainframe power f o r  f i v e  o r  more seconds ,  t h e n  t u r n  power 

on a g a i n .  
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ck. Within  s e v e r a l  seconds ,  p r e s s  and ho ld  any key t o  cause  keyboard 

Module f a i l u r e  and cause  7D02 t o  remain i n  extended d i a g n o s t i c  mode. 

c l .  P r e s s  X key t o  d i s p l a y  module t e s t  menu. 

cm. P r e s s  2 key t o  s e l e c t  D i s p l a y m o d u l e .  

c n .  P r e s s  E key t o  enab le  loop ing .  

c o .  P r e s s  STARTISTOP key  t o  run  d i a g n o s t i c  program. 

cp.  CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  running and i s  

loop ing  on t e s t  1 ( t e s t  1 p a s s e s  b u t  program does  no t  e n t e r  t e s t  2 ) .  

cq.  Adjust  T e s t  O s c i l l o s c o p e  c o n t r o l s  f o r  d i s p l a y  of  s i n g l e  d e c r e a s i n g  

ramp. 

c r .  CHECK - t h a t  ramp d e c r e a s e s  a t  l i n e a r  r a t e .  

cs .  INTERACTION - I f  ramp shape i s  n o t  c o r r e c t ,  i t  may b e  n e c e s s a r y  

t o  perform more d e t a i l e d  procedure than  o u t l i n e d  i n  t h i s  procedure from 

p a r t  a through p a r t  am ( p a r t i c u l a r l y  p a r t s  v through am). Th i s  would e n t a i l  

making t h r e s h o l d  check a t  eve ry  60-mV s t e p  a s  v o l t a g e  i s  i n c r e a s e d ,  and 

would c o n s i s t  of  256 checks .  I f  ramp shape i s  c o r r e c t ,  proceed t o  p a r t  ct. 

c t .  Disconnect  T e s t  O s c i l l o s c o p e  probe.  

cu. Move Fron t  Panel  Board jumper P1034 ( a t  upper r ight-hand edge of  

b o a r d )  from p i n s  1 and 2 (CAL) t o  p i n s  2 and 3 (NORMAL). 

cv. Turn Mainframe power o f f  and remove Ex tenders  i n  e s s e n t i a l l y  

r e v e r s e  o r d e r  of i n s t a l l a t i o n .  
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Performance Check Procedure  

1. Perform Se l f -Tes t  D i a g n o s t i c  P rocedure  

2. Perform F u n c t i o n a l  Check Procedure  

3 .  Check D i s p l a y  V e r t i c a l  and H o r i z o n t a l  Gain and P o s i t i o n  

Equipment r e q u i r e d :  

Sc rewdr ive r  

a .  Perform I n i t i a l  Se tup  Procedure ,  S t e p s  1 and 3 through 11. ( I £  

7D02 h a s  been warmed up f o r  20 m i n u t e s ,  perform o n l y  S teps  2 and 3 through 

5,  p l u s  8 through 11. ) 

b. P r e s s  2  key t o  s e l e c t  D i s p l a y  Module. 

c .  P r e s s  S T A R T / S T O P ~ ~ ~ ~ W ~ C ~ .  

d .  CHECK - t h a t  f u l l  s c r e e n  inverse -v ideo  d i s p l a y  a p p e a r s .  

e .  Adjus t  f r o n t  panel  VERT POS c o n t r o l  t o  s e t  t o p  of  d i s p l a y  a t  t o p  

g r a t i c u l e  l i n e .  

f .  Ad jus t  f r o n t  panel  HORIZ POS c o n t r o l  t o  s e t  l e f t -hand  s i d e  of  

d i s p l a y  a t  l e f t -hand  g r a t i c u l e  l i n e .  

g. CHECK - t h a t  s c r e e n  i n v e r s e  v ideo  d i s p l a y  i s :  1) n o t  l a r g e r  than  

1 minor  d i v i s i o n  wider o r  h i g h e r  than  g r a t i c u l e ,  and 2 )  n o t  s m a l l e r  t h a n  

2  minor d i v i s i o n s  narrower  o r  lower than  g r a t i c u l e .  

h .  Turn f r o n t  panel  VERT POS c o n t r o l  t o  c lockwise  ext reme,  t h e n  

coun te rc lockwise  extreme. 

NOTE 

It i s  p o s s i b l e  t h a t ,  i f  t h e  Mainframe c a l i b r a t i o n  

i s  n o t  p r o p e r ,  t h e r e  might b e  two major  d i v i s i o n s  

of  t o t a l  d i s p l a c e m e n t ,  b u t  t h e  d i sp lacement  might 

n o t  be p l u s  and minus one d i v i s i o n .  
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i .  CHECK - t h a t  t o p  and bottom edges of  d i s p l a y  move a t  l e a s t  1 major  

d i v i s i o n  above and below cor respond ing  g r a t i c u l e  l i n e s .  

j .  Reset  VERT POS c o n t r o l  f o r  cen te red  d i s p l a y .  

k.  Turn f r o n t  panel  HORIZ POS c o n t r o l  t o  c lockwise  ext reme,  t h e n  

coun te rc lockwise  ext reme.  

NOTE 

It i s  p o s s i b l e  t h a t ,  i f  t h e  Mainframe c a l i b r a t i o n  

i s  n o t  p r o p e r ,  t h e r e  might b e  two major  d i v i s i o n s  

o f  t o t a l  d i s p l a c e m e n t ,  b u t  t h e  d i sp lacement  might 

n o t  b e  p l u s  and minus one d i v i s i o n .  

1 .  CHECK - t h a t  r ight -hand and l e f t -hand  edges o f  d i p l a y  move a t  l e a s t  

1 major  d i v i s i o n  t o  r i g h t  and t o  l e f t  of  co r respond ing  g r a t i c u l e  l i n e s .  

m. Reset  VERT POS c o n t r o l  f o r  c e n t e r e d  d i s p l a y .  

n .  P r e s s  STARTISTOP key t h r e e  t i m e s .  

o .  P r e s s  X key t o  d i s p l a y  d i a g n o s t i c  module t e s t  menu. 

4. Check Timing Option Threshold Voltage 

NOTE 

T h i s  check i s  a p p l i c a b l e  o n l y  i f  s u b j e c t  7D02 

i s  equipped wi th  Timing Opt ion.  

Equipment r e q u i r e d :  

PS503A 

DM501A 

Hook T i p  ( 8 )  
Wire,  22 gauge 

T e s t  O s c i l l o s c o p e  
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a. Perform I n i t i a l  Se tup  Procedure  through s t e p  6 .  

b .  Turn o f f  Mainframe and PS503A power. 

c .  Disconnect  P6451 probe l e a d s  from PM101, and move PMlOl jumper 

(55050) from ON p o s i t i o n  ( t e s t )  t o  OFF p o s i t i o n  ( o p e r a t e ) .  

d .  I n s e r t  s h o r t  p i e c e  of  22-gauge w i r e  i n  PS503A p o s i t i v e  0-20V 1A 

o u t p u t  b i n d i n g  p o s t .  T igh ten  pos t  knob. 

e. I n s t a l l  Hook T ips  on P6451 probe l e a d s .  

f .  Connect P6451 probe l ead  Hook T ips  t o  w i r e  i n s t a l l e d  i n  p a r t  d .  

g. Use s h o r t  p i e c e  of 22-gauge w i r e  t o  connect  PS503A COMMON and 

ground b ind ing  p o s t s .  

h .  Connect P6451 ground (whi te )  l ead  t o  above w i r e .  

i. Connect DM501A t o  measure ou tpu t  v o l t a g e  of  PS503A. 

j .  Turn on Mainframe power. 

k. A f t e r  message "DIAGNOSTICS COMPLETED" i s  d i s p l a y e d ,  p r e s s  ELSE, 

TRIGGER, and 1 ( ~ i m i n g )  keys .  

1. P r e s s  1 key t o  s e l e c t  d a t a  c e n t e r e d .  

m. E n t e r  PLUS 0.00 i n  Threshold  Vol tage  f i e l d .  

n. Move c u r s o r  t o  Word Recognizer f i e l d  and e n t e r  a l l  1 ' s .  

o.  Move c u r s o r  t o  F i l t e r  f i e l d  and e n t e r  300 n s .  

p.  P r e s s E N D k e y .  

q .  CHECK - t h a t  program i s  a s  shown i n  F ig .  3-4. 

r .  Turn PS503A o u t p u t  v o l t a g e  t o  0 .  

s .  Turn on PS503A power. 
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lELSE DO 
1 TRIGGER 1-TIMING 
1 1-CENTERED 
1 THRESHOLD ' J .  = 0-PLUS 0. 00 
1 1-ARTr ASYNC, TRIG ON w R ~  
1 SAMPLE PERIUD 1 * 1-100NS 
1 WORD RECOGNIZER=11111111 
i EXT TRIG IN=X 
1 GLITCH RECI~GNIZER=XXXXXXXX 
i FILTER=300 NS 
END TEST 1 

I DISPLAY 4- PROGRAM 

Fig. 3-4. Timing Option Threshold Voltage Program. 

t. P r e s s  STARTISTOP key .  

u. CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  runn ing .  

v.  Slowly i n c r e a s e  PS501A o u t p u t  v o l t a g e  ( v e r y  s l o w l y  a s  i t  approaches  

60 mV). 

w. CHECK - t h a t  Timing Opt ion t r i g g e r s  a t  v o l t a g e  l e s s  than  60 mV. 

x. P r e s s  IMMEDIATE, DISPLAY, PROGRAM keys .  
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y. Move c u r s o r  t o  Threshold Vol tage f i e l d  and e n t e r  PLUS 6.35. 

z. P r e s s  S T A R T / S T O P ~ ~ ~ .  

aa. CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  running.  

ab. Slowly i n c r e a s e  PS503A o u t p u t  v o l t a g e  ( v e r y  s l o w l y  a s  i t  approaches  

6 . 4  v ) .  

ac. CHECK - t h a t  Timing Option t r i g g e r s  a t  l e s s  v o l t a g e  t h a n  6 .41  V. 

ad. I n c r e a s e  PS503A o u t p u t  v o l t a g e  t o  6 . 5  V. 

ae . P r e s s  IMMEDIATE, DISPLAY, PROGRAM keys . 

a£. Move c u r s o r  t o  Word Recognizer f i e l d  and e n t e r  a l l  0 ' s .  

ag. P r e s s  START/STOP key .  

ah. CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  runn ing .  

ai. Very s lowly ,  d e c r e a s e  PS503A o u t p u t  v o l t a g e .  

aj. CHECK - t h a t  Timing Opt ion.  t r i g g e r s  a t  v o l t a g e  g r e a t e r  t h a n  6 .29  

v .  

ak. Move p i e c e  o f  22-gauge w i r e  from PS503A p o s i t i v e  ou tpu t  t o  n e g a t i v e  

o u t  put . 

a l .  Turn PS503A o u t p u t  v o l t a g e  t o  0 .  

am. P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys .  

an. Move c u r s o r  t o  Threshold Vol tage f i e l d  and e n t e r  0 .00.  

ao. P r e s s  START/STOP key.  

ap. CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  running.  

aq. I n c r e a s e  PS503 ou tpu t  v o l t a g e  ( i n  n e g a t i v e  d i r e c t i o n )  u n t i l  t r i g g e r  

o c c u r s .  
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ar. CHECK - t h a t  Timing Option t r i g g e r s  a t  v o l t a g e  l e s s  than  -60 mV. 

as. P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys .  

at. Move c u r s o r  t o  Threshold Vol tage  f i e l d  and e n t e r  MINUS 6.35. 

au. P r e s s  S T A R T / S T O P ~ ~ ~ .  

av. CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  running.  

aw. I n c r e a s e  PS503A ou tpu t  v o l t a g e ,  s lowly  a s  i t  approaches -6.4 V. 

ax. CHECK - t h a t  ~ i m i n g  Opt ion t r i g g e r s  a t  v o l t a g e  g r e a t e r  than  -6.41 

vo . 

ay. I n c r e a s e  PS603A ou tpu t  v o l t a g e  t o  0 6 . 5  V. 

az. P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys .  

ba. Move c u r s o r  t o  Word Recognizer f i e l d  and e n t e r  a l l  0 ' s .  

bb. P r e s s  STARTISTOP key .  

bc. CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  program i s  runn ing .  

bd. Slowly d e c r e a s e  PS03A o u t p u t  v o l t a g e .  

be. CHECK - t h a t  Timing Option t r i g g e r s  a t  v o l t a g e  g r e a t e r  than  -6.29 

v. 

5. Check Setup and Hold, Main Section Data, Address, and Control Bits 

Equipment r e q u i r e d :  

PG508 

Hook Tips  

T e s t  F i x t u r e  1 

50-Ohm Termination 

T e s t  Osc i l loscope  
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a. Connect 50-Ohm Termination t o  PG508 OUTPUT connector .  

b. Connect Test  F ix tu re  1 t o  50-Ohm Termination. 

c .  Connec tPMlOlg rounds (2 )  a n d T e s t O s c i l l o s c o p e p r o b e g r o u n d s t o  

Tes t  F ix tu re  1 b l ack  te rmina l .  

d .  Disconnect d a t a  l i n e s  15 through 0 from PMlOl t e s t  socket s ec t i ons  

B and C ( s ee  F ig .  3-1) and connect four channels t o  Test F ix tu re  1 red 

te rmina l .  

e. Disconnect PMlOl c lock  l i n e  from t e s t  socket pin (See Fig 3-1 , 
and connect c lock l i n e  and Test Osci l loscope probe t o  Test F ix tu re  1 red 

t e rmina l .  

f. Using Test  Osci l loscope t o  measure s igna l  vo l t age ,  s e t  PG508 output  

pu lse  f o r  high l e v e l  of +2.4 V and low l e v e l  of +O. 5 V. 

g. Set  Test  Osci l loscope pos i t i on  c o n t r o l s  so  t h a t  cen t e r  g r a t i c u l e  

l i n e  r ep re sen t s  +1.4 V ,  which i s  de s i r ed  th reshold .  

h. Set PG508 TRANSITION TIME c o n t r o l  f u l l y  counterclockwise ( lowest  

t r a n s i t i o n  t ime) .  

i. Set  PG508 PERIOD o u t e r  con t ro l  t o  .2 US and PERIOD c e n t e r  con t ro l  

f u l l y  counterclockwise.  

j. Set  PG508 NORM/COMPLEMENT switch t o  out  pos i t i on  t o  s e l e c t  non- 

inver ted  ou tput .  

k. Set  PG508 MODE switches f o r  undelayed mode. 

1. Set  PG508 DURATION o u t e r  con t ro l  t o  10 nS and a d j u s t  DURATION 

c e n t e r  con t ro l  f o r  45 nS pu l se  a s  displayed on Tes t  Osc i l loscope .  

m. P re s s  IMMEDIATE, DISPLAY, and PROGRAM keys.  

n. Movecurson t o e n d  of e x i s t i n g  program. 

o. Pres s  and hold DELETE key u n t i l  e n t i r e  program i s  de l e t ed .  
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p. P r e s s  [ 1 ( b r a c k e t s ) ,  NOT, and WD RECOGNIZER keys .  

q. P r e s s  FORMAT key,  s e l e c t  Word Recognizer Address and Data f i e l d s  

b i n a r y  mode, and p r e s s  FORMAT key a g a i n .  

r .  Move c u r s o r  t o  Word Recognizer Data f i e l d  and e n t e r  1 ' s  i n  b i t  

p o s i t i o n s  corresponding t o  those  connected t o  PG508 o u t p u t .  ( A l l  o t h e r  b i t  

p o s i t i o n s  should c o n t a i n  X ' s .  ) 

s. P r e s s  [ I  ( b r a c k e t s )  key. 

t .  P r e s s  TRIGGERkey. 

u.  Move c u r s o r  t o  Clock Q u a l i f i c a t i o n  f i e l d  and e n t e r  1 t o  s e l e c t  

u s e r  c l o c k  q u a l i f i c a t i o n .  

v. E n t e r  1 t o  s e l e c t  f a l l i n g  edge of c l o c k .  P r e s s  END. 

w. CHECK - t h a t  d i s p l a y  i s  o f  program a s  shown i n  F i g .  3-5. 

x. P r e s s  STARTISTOP key  t o  run  program. 

Y e  CHECK - t h a t  program c o n t i n u e s  t o  r u n .  

z. Wait a p p r o x i m a t e l y 1 5 s e c o n d s a n d p r e s s  s T A R T / s ~ O ~ k e y t o  s t o p  

program. 

aa. P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys .  

ab. Move c u r s o r  t o  Clock Edge S e l e c t i o n  f i e l d  and e n t e r  0  t o  s e l e c t  

r i s i n g  edge of c l o c k .  

ac. S e t  PG508 NORMICOMPLEMENT swi tch  t o  i n  p o s i t i o n  t o  i n v e r t  ou tpu t  
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: F - 
NOT 
WORD RECOGNIZER # 1 
DATA=XXXXXXXXXXXXXllI 
A D = X X X X X X X X X X X X X X X X X X X X X l l l  
C0=X Cl=X C2=X C3=X 
C4=X C5=X EXT TRIG IN=X 
TIMING WR=X - 

lTHEN DO 
1 TRIGGER 0-MAIN 
1 0-BEFORE DATA 
1 0-SYSTEM UNDER TEST CONT. 
1 I-USER CLOCK QUAL. 
1 I-FALLING EDGE O F  CLOCK 
1 C9-C4 (ANDED CLOCKS)=XXXXX 
1 0-STANDARD CLK. SYNTHESIS 
END TEST 1 

291954 

F i g .  3-5. Setup and Hold Data Program. 

ad. CHECK - t h a t  pu lse  on Test  Osci l loscope d i s p l a y  i s  negative-going 

and of 45-nS du ra t i on .  

ae. INTERACTION - I f  pu lse  du ra t i on  i s  no t  45 nS, a d j u s t  PG508 DURATION 

c o n t r o l .  

a£.  Move cursor  t o  Word Recognizer Data f i e l d  and en t e r  0's i n  b i t  

pos i t i ons  i n  which 0's were entered i n  pa r t  r .  

ag. Press  STARTISTOP key t o  run program. 
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ah. CHECK - t h a t  program cont inues t o  run.  

ai. Wait approximately 15 seconds.  then press  START/STOP key t o  s t o p  

program. 

aj . Press  IMMEDIATE, DISPLAY, and PROGRAM keys . 

ak. Repeat p a r t s  r through aj f o r  groups of approximately four-channels 

for  r e s t  of d a t a  channels ,  a l l  of address channels ,  and s i x  con t ro l  b i t  

channels  (Cg-C5). 

6 .  Check Setup and Hold, Main Section ANDed Clocks 

Equipment requi red :  

PG508 

Hook Tips 

Test  F ix tu re  1 

50-Ohm Termination 

Test Osci l loscope 

a. Perform p a r t s  a through o of s t e p  5 except p a r t s  d ,  i and 1. 
I n s t e a d ,  disconnect  con t ro l  l i n e s  C9 through CO from PMlOl t e s t  socket  

s e c t i o n  A ( s e e  Fig.  3-1) and connect l i n e s  C6, C5, and C4 t o  Test  F ix tu re  

1 red te rmina l ;  s e t  PG508 PERIOD ou te r  con t ro l  t o  20 US and t u r n  PERIOD 

cen te r  con t ro l  f u l l y  counterclockwise.  Set pu lse  width t o  55 nS. 

b. P re s sELSEand  [ I  (b racke ts )  keys.  

d .  Enter  1 t o  s e l e c t  US. 

e .  P r e s s G O T O k e y .  

f. Press  [ I  (b racke ts )  key. 

g. Pres s  ELSE key. 



PERFORMANCE CHECK AND ADJUSTMENT - 7D02 LOGIC ANALYZER 

h. P r e s s G O T O k e y .  

i. Press  [ I  (b racke ts )  key. 

j. Press  NOT and COUNTER keys.  

k. Enter  00050 (US) .  

1. Press  [ I  (b racke ts )  key twice.  

m. ~rAss COUNTERkey. 

n. MOV& cu r so r  t o  Counter Command f i e l d  and en t e r  2 t o  s e l e c t  r e s e t  

and run mbde. 

o. P re s  G O T O k e y a n d e n t e r 2 .  'p 
P ~ r e s l  [ I  ( b r acke t s )  key, then ELSE key, then [ 1 key aga in .  

q. p ress /  TRIGGER key. 

r .  Move cu r so r  t o  Tr igger  Delay f i e l d  and en t e r  3 t o  s e l e c t  zero 

de lay .  

s. Move cu r so r  t o  Clock Q u a l i f i c a t i o n  f i e l d  and en t e r  1 t o  s e l e c t  

u se r  c lock  q u a l i f i c a t i o n .  

t .  Enter  1 t o  s e l e c t  f a l l i n g  edge of c lock .  

u. Move cursor  t o  C9-C4 ANDed Clocks f i e l d  and en t e r  1's i n  b i t  

p o s i t i o n s  C6, C5, and C4 (C9, C8, and C7 must be X's). 

v. P r e s s G O T O k e y .  

w. P ress  [ I  ( b r acke t s )  key. 

x. P re s s  END key t o  end Test  3, then again t o  end Test  4. 

y. CHECK - t h a t  program i s  a s  shown i n  Fig.  3-6A. 
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TEST 1 
1ELSE DO 

1 COUNTER # 1 1-US : [ 0-RUN 
1 GOT0 2 
1 

END TEST 1 
TEST 2 

2ELSE DO 
2 GOT0 3 

END TEST 2 
TEST 3 

31F 

I 

# 1 = 0 0 0 5 0  I -US 
3 
3THEN DO 
3 

# 1 1-US 
2-RESET AND RUN 

3 
3ELSE DO 

0-MAIN 
3-ZERO DELAY 
0-SYSTEM UNDER TEST CON'T 
1-USER CLOCK QUAL. 

3 1-FALLING EDGE OF CLOCK 
3 C9-C4 (ANDED CLOCKS)=XXX 
3 0-STANDARD CLK. SYNTHESI 

3 
END TEST 3 
TEST 4 
END TEST 4 

/ DISPLAY 4 PROGRAM 

Fig. 3-6A. Setup and Hold ANDed Clocks Program. 
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' TEST 1 
lELSE DO 

1 GOT0 2 
1 
END TEST 1 
TEST 2 

2ELSE DO 
2 GOT0 3 

END TEST 2 
TEST 3 

31F 

# 1 = 00050 1-US 
3 
3THEN DO 
3 

# i 1-US 
2-RESET AND RUN 

3 
3ELSE DO 
3 

0-MAIN 
3-ZERO DELAY 
0-SYSTEM UNDER TEST CQNT. 
1-USER CLOCK QUAL. 

3 0-RISING EDGE OF CLOCK 
3 C9-C4 (ANDED CLOCKS)=XXX000 
3 0-STANDARD CLK. SYNTHESIS 

3 
END TEST 3 
TEST 4 
END TEST 4 

1 DISPLAY 4 PROGRAM 

F i g .  3-6B. S e t u p  and Hold ANDed C l o c k s  Program. 
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lELSE DO 

END TEST 1 
TEST 2 

2ELSE DO 
2 GOTO 3 

END TEST 2 
TEST 3 

31F 

# 1 = 00500  1-US 

3THEN DO 

# 1 i - U S  
2-RESET AND RUN 

3 
3ELSE DO 

#-MAIN 
3-ZERO DELAY 
0-SYSTEM UNDER TEST CONT. 
1-USER CLOCK QUAL. 

3 0-RISING EDGE OF CLOCK 
3 C9-C4 (ANDED CLOCKS)=OOOXXX 
3 0-STANDARD CLK. SYNTHESIS 

3 
END TEST 3 
TEST 4 
END TEST 4 

DISPLAY 4 PROGRAM 

Fig. 3-6C. Setup and Hold ANDed Clocks Program. 
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TEST 1 
lELSE DO 

1 COUNTER # 1 1-US. : [ 0-RUN 
1 GOT0 2 
1 
END TEST 1 
TEST 2 

2ELSE DO 
2 GOTQ 3 

END TEST 2 
TEST 3 

31F 

# 1 = 0 0 5 0 0  1-US 
3 
3THEN DO 
3 

# 1 1-US 
2-RESET AND RUN 

3 
3ELSE DO 
3 
3 TRIGGER 0-MAIN 

3-ZERO DELAY 
0-SYSTEM UNDER TEST CONT. 
1-USER CLOCK QUAL. 

3 1-FALLING EDGE OF CLOCK 
3 C9-C4 (ANDED CLOCKS)= 1 1 1 X X X  
3 0-STANDARD CLK. SYNTHESIS 
3 GOTO 4 I 3 END TEST 3 

TEST 4 
END TEST 4 

DISPLAY + PROGRAM 

F i g .  3-6D. Se tup  and Hold ANDed Clocks  Program. 
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z. Pres s  STARTISTOP key t o  run program. 

aa.  CHECK - t h a t  program cont inues t o  run ,  wi th  no t r i g g e r  and no 

slow c lock  indsca t ion .  

ab. Wait approximately 15 seconds and press  START/STOP key t o  s t o p  

program. 

ac. CHECK - t h a t  255 d a t a  words were s tored  i n  memory by s c r o l l i n g  

d a t a  t o  t he  l a s t  word of memory. The l a s t  l oca t ion  should be l abe l ed  254. 

ad. Pr e s s IMMEDIATE, D I  SPLAY, and PROGRAM keys . 

ae. Move cu r so r  t o  Clock Edge Se l ec t i on  f i e l d  and en t e r  0 t o  s e l e c t  

r i s i n g  edge of c lock .  

a f .  Move cu r so r  t o  C9-C4 ANDed Clocks f i e l d  and en t e r  0 's  i n  b i t  

p o s i t i o n s  C6, C5 and C4. 

ag. CHECK - t h a t  program i s  a s  shown i n  Fig.  3-6B. 

ah. Set PG508 NORM/COMPLEMENT switch t o  i n  p o s i t i o n  t o  i n v e r t  ou tput .  

ai. CHECK - t h a t  pu lse  on Test  Osci l loscope d i s p l a y  i s  nega t ive  going 

and of 55-11s du ra t i on .  

a j .  INTERACTION - I f  pu lse  du ra t i on  i s  no t  55 nS, a d j u s t  PG608 DURATION 

c o n t r o l .  

ak. Press  STARTISTOP key t o  run program. 

al. CHECK - t h a t  program cont inues t o  run ,  wi th  no t r i g g e r  and no 

slow c lock  i n d i c a t i o n .  

am. Wait approximately 15 seconds and press  STARTISTOP key t o  s t o p  

program. 

an. CHECK - t h a t  255 d a t a  words were s tored  i n  memory. 

ao . Press  IMMEDIATE , DISPLAY and PROGRAM keys . 
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ap. Move cu r so r  t o  C9-C4 ANDed Clocks f i e l d  and e n t e r  0 's  i n  b i t  

p o s i t i o n s  C9, C8, and C7; e n t e r  X ' s  i n  b i t  pos i t i ons  C6, C5 and C4. 

aq. CHECK - t h a t  program i s  a s  shown i n  Fig.  3-6C. 

ar .  Disconnect PMlOl con t ro l  l i n e s  C6, C5, and C4 from Test  F ix tu re  

1 red terminal  and connect PMlOl con t ro l  l i n e s  C9, C8, and C7 in s t ead .  

as. Press  STARTISTOP key t o  s t a r t  program. 

a t .  CHECK - t h a t  program cont inues t o  run ,  wi th  no t r i g g e r  and no 

slow c lock  i n d i c a t i o n .  

au. Wait approximately 15 seconds and press  STARTISTOP key t o  s t o p  

program. 

av. CHECK - t h a t  255 d a t a  words were s tored  i n  memory. 

aw. Press  IMMEDIATE, DISPLAY, and PROGRAM keys. 

ax. Move cu r so r  t o  Clock Edge Se l ec t i on  f i e l d  and en t e r  1 t o  s e l e c t  

f a l l i n g  edge of c lock.  

ay. Enter  1's i n  C9-C4 ANDed Clocks f i e l d  b i t  pos i t i ons  C9, C8, and 

C7. 

az. CHECK - t h a t  program i s  a s  shown i n  Fig.  3-6D. 

ba. Set  PG508 NORMICOMPLEMENT switch t o  out  p o s i t i o n  t o  i n v e r t  ou tpu t .  

bb. CHECK - t h a t  pulse  on Tes t  Osci l loscope d i s p l a y  i s  posi t ive-going 

and of 55-nS du ra t i on .  

bc. INTERACTION - I f  pu lse  du ra t i on  i s  not  55 nS, a d j u s t  PG508 DURATION 

c o n t r o l .  

bd. Press  STARTISTOP key t o  s t a r t  program. 

be. CHECK - t h a t  program cont inues t o  run ,  wi th  no t r i g g e r  and no 

slow c lock  i n d i c a t i o n .  

bf. Wait approximately 15 seconds and press  START/STOP key t o  s t o p  
program. 
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bg. CHECK - t h a t  255 d a t a  words were s tored  i n  memory. 

7. Check Setup and Hold, Main Sec t ion  ESYNC and WAIT 

Equipment required:  

PG508 
Hook Tips 

Test  F ix ture  1 

50-Ohm Termination 

Test  Osci l loscope 

1 

ESYNC Sect ion  

a .  Perform p a r t s  a through o of s t e p  5 except p a r t s  i and 1. Ins t ead ,  

disconnect  con t ro l  l i n e s  C9 through CO from PMlOl t e s t  socket s e c t i o n  A 

( s ee  Fig.  3-1) and connect con t ro l  l i n e s  C6 and C8 (ESYNC) t o  Test  F ix tu re  

1 red te rmina l ;  s e t  PG508 PERIOD ou te r  con t ro l  t o  20 US and t u r n  PERIOD 

cen te r  con t ro l  f u l l y  counterclockwise. Set  PG508 du ra t ion  t o  55 nS. 

b. Press  COUNTER key and en te r  2  f o r  counter #. 

c .  Enter  10 events .  

d .  Press  [ I  (b racke ts )  key. 

f. Move cursor  t o  Trigger  Delay F ie ld  and e n t e r  3 t o  s e l e c t  zero 

delay.  

g. Move cursor  t o  Clock Qua l i f i ca t ion  f i e l d  and en te r  1 t o  s e l e c t  

u se r  c lock  q u a l i f i c a t i o n .  

h .  Enter  1 t o  s e l e c t  f a l l i n g  edge of clock.. Enter  "X" i n  C4-C9. 

i. Move cursor  t o  c lock  synthes is  f i e l d  and en te r  1 t o  s e l e c t  user  

c lock  syn thes i s .  
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j .  Enter  1 t o  s e l e c t  d i v i d e  clock;  and e n t e r  2 t o  d i v i d e  c lock  by 

2. 

k. Enter  1 i n  ESYNC b i t  6 p o s i t i o n .  

1. P re s s  COUNTER key and en t e r  1 f o r  Counter #. 

m. Enter  1 t o  s e l e c t  US. 

n. Enter  1 t o  s e l e c t  s t o p  command. 

o. Pres s  GO TO key. 

p. P re s s  [ I  (b racke ts )  key, ELSE key, and [ I  ( b r acke t s )  key aga in .  

q. PressCOUNTERkey. 

8 .  Pres s  [ I  (b racke ts )  key. 

t. P re s s  END key twice  t o  end Tes t s  1 and 2 .  

u. CHECK - t h a t  program i s  a s  shown i n  Fig.  3-7. 

v. P re s s  STARTISTOP key t o  run program. 

w. CHECK - t h a t  count s to red  i n  Counter #1 i s  approximately 200 US 

( t e n  t imes PG508 p e r i o d ) .  

x. Repeat p a r t s  v and w s eve ra l  more t imes.  

y . Press  IMMEDIATE, DISPLAY, and PROGRAM keys . 
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TR I GGER 0-MA1 N 
3-ZERO DELAY 
0-SYSTEM UNDER TEST CONT. 
I-USER CLOCK QUAL. 
1-FALLING EDGE OF CLOCK 
C9-C4 (ANDED CLOCKS)=XXXXXX, 
1-USER CLOCK SYNTHESIS 
1-DIVIDE CLOCK BY 2 
ESYNC: C 6 = l  OR C 8 = X  
WAIT: C 7 = X  OR C 9 = X  

COUNTER # 1 1-US 
1-STOP 

lELSE DO 
1 

# 1 1-US 
0-RUN 

0-RUN 
1 STOP 
2 RESET AND RUN 

# 2 0-EVENTS 
0-INCREMENT 

END TEST 1 
TEST 2 
END TEST 2 

DISPLAY f PROGRAM 1 

Fig. 3-7. Setup and Hold, ESYNC Program. 
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z. Move cu r so r  t o  Divide Clock f i e l d  and e n t e r  3 t o  s e l e c t  d i v i d e  by 

3. 

aa. Press  START/ STOP key. 

ab. CHECK - t h a t  program runs cont inuously,  wi th  slow c lock  i n d i c a t i o n s .  

ac.  Wait approximately 15 seconds and press  STARTISTOP key t o  s t o p  

program. 

ad. CHECK - t h a t  no d a t a  were s tored  i n  memory. 

ae. Pres s  IMMEDIATE, DISPLAY, and PROGRAM keys.  

af.  Move cu r so r  t o  Clock Edge S e l e c t i o n  f i e l d  and e n t e r  0 t o  s e l e c t  

r i s i n g  edge of c lock.  

ag. Move cu r so r  t o  ESYNC C6 b i t  p o s i t i o n  and e n t e r  0 .  

ah. Set  PG508 NORM/COMPLEMENT switch t o  i n  p o s i t i o n  t o  i n v e r t  ou tpu t .  

ai. CHECK - t h a t  pu lse  on Test  Osci l loscope d i s p l a y  i s  negative-going 

and of 55-nS d u r a t i o n .  

aj. INTERACTION - I f  pu lse  du ra t i on  i s  no t  55 nS, a d j u s t  PG508 DURATION 

c o n t r o l .  

ak. Press  STARTISTOP key t o  run program. 

al. CHECK - t h a t  program runs  cont inuously,  wi th  slow c l o c k  i n d i c a t i o n .  

am. Wait approximately 15 seconds and press  STARTISTOP key t o  s t o p  

program. 

an. CHECK - t h a t  no d a t a  were s tored  i n  memory. 

ao . Pres s  IMMEDIATE, DISPLAY, and PROGRAM keys . 

ap. Move cu r so r  t o  Divide Clock f i e l d  and en t e r  2 t o  s e l e c t  d i v i d e  
by  2. 

aq. P re s s  STARTISTOP key t o  run program. 
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a r .  CHECK - t h a t  count s to red  i n  Counter 411 i s  approximately 200 US. 

a s .  Repeat p a r t s  aq and ar seve ra l  t imes.  

a t .  Press  IMMEDIATE, DISPLAY, and PROGRAM keys. 

au. Move cu r so r  t o  ESYNC C6 b i t  p o s i t i o n  and e n t e r  X. 

av. Enter  0  i n  C8 b i t  p o s i t i o n .  

aw. P re s s  STARTISTOP key t o  run program. 

ax. CHECK - t h a t  count s to red  i n  Counter #1 i s  approximately 200 US. 

ay. Repeat p a r t s  aw and ax seve ra l  t imes.  

az .  P re s s  IMMEDIATE, DISPLAY, and PROGRAM keys.  

ba.  Move cu r so r  t o  Divide Clock f i e l d  and e n t e r  3 t o  s e l e c t  d i v i d e  

by  3. 

bb. Press  STARTISTOP key t o  run program. 

bc.  CHECK - t h a t  program runs cont inuously,  wi th  slow c lock  i n d i c a t i o n .  

bd. Wait approximately 15 seconds and press  STARTISTOP key t o  s t o p  

program. 

be.  CHECK - t h a t  no d a t a  were s tored  i n  memory. 

b f .  P re s s  IMMEDIATE, DISPLAY, and PROGRAM keys. 

bg. Move cursor  t o  Clock Edge Se l ec t i on  f i e l d  and e n t e r  1 t o  s e l e c t  

f a l l i n g  edge of c lock.  

bh. Move cu r so r  t o  ESYNC C8 b i t  pos i t i on  and e n t e r  1. 

b i .  Set  PG508 NoRM/cOMPLEMENT switch t o  out  pos i t i on  (NORM). 

bj. CHECK - t h a t  pulse  on Test  Osci l loscope d i s p l a y  i s  posi t ive-going 

and of 55-nS du ra t i on .  
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bk. INTERACTION - I f  pu lse  du ra t i on  i s  not  55-nS, a d j u s t  PG608 DURATION 

c o n t r o l .  

bl. Pres s  START/STOP key t o  run program. 

bm. CHECK - t h a t  program runs cont inuously,  with slow c lock  i n d i c a t i o n .  

bn. Wait approximately 15 seconds and press  STARTISTOP key t o  s t o p  

program. 

bo. CHECK - t h a t  no d a t a  were s tored  i n  memory. 

bp. Pres s  IMMEDIATE, DISPLAY, and PROGRAM keys. 

bq. Move cursor  t o  Divide Clock f i e l d  and e n t e r  2 t o  s e l e c t  d i v i d e  

b y  2.  

br. Press  STARTISTOP key t o  run program. 

bs. CHECK - t h a t  count s to red  i n  Counter #1 i s  appxomately 200 US. 

210 us .  

bt. Repeat p a r t s  br and bs seve ra l  t imes.  

WAIT Section 

bu. Disconnect PMlOl con t ro l  l i n e s  C6 and C8 (ESYNC) from Test  F ix tu re  

1 red te rmina l ;  connect ins tead  PMlOl con t ro l  l i n e s  C7 and C9 (,WAIT) t o  

red te rmina l .  

bv . Pre s s IMMEDIATE, DISPLAY, and PROGRAM ke ys . 

bw. Move cu r so r  t o  ESYNC C8 b i t  pos i t i on  and en t e r  X. 

bx. Move cursor  t o  WAIT C7 b i t  pos i t i on  and e n t e r  1. 

by. CHECK- t h a t  program i s  a s  shown i n  Fig.  3-8. 
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: F 
COUNTER # 2 = 00010 0-EVENTS 
'HEN DO - 
TRIGGER 0-MAIN 

3-ZERO DELAY 
0-SYSTEM UNDER TEST CONT. 
I-USER CLOCK QUAL. 
1-FALLING EDGE OF CLOCK 
CS-C4 (ANDED CLOCKS)=XXXX 
1-USER CLUCK SYNTHESIS 
1-DIVIDE CLOCK BY 2 
ESYNC: C 6 - X  OR C 8 = X  
WAIT: C 7 = X  OR C?=X 

COUNTER # 1 1-US 
1-STOP 

GOT0 2 - 
# 1 1-US 

0-RUN 
# 2 0-EVENTS 

0-INCREMENT 

END TEST1 
TEST 2 
END TEST 2 

DISPLAY 4+ PROGRAM 

Fig. 3-8. Setup and Hold, WAIT Program. 

bz. CHECK - that pulse i n  Test Oscilloscope d isplay  i s  positive-going 

and of 55-nS duration. 
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ca.  INTERACTION - I f  pu lse  du ra t i on  is  not  55 nS, a d j u s t  P G 6 0 8  DURATION 

c o n t r o l .  

cb. Press  STARTISTOP key t o  run program. 

cc. CHECK - t h a t  program runs cont inuously,  wi th  slow c lock  i n d i c a t i o n .  

cd. Wait approximately 15 seconds and press  STARTISTOP key t o  s t o p  

program. 

ce.  CHECK - t h a t  no d a t a  were s tored  i n  memory a s  shown i n  Fig.  3-9. 

I NO DATA ACQUIRED 

DISPLAY-ACQMEM O-MAIN 
1-MNEMONIC 

0 ABSOLUTE 
1 MNEMONIC 

F i g .  3-9. WAIT Program Result (NO Data Stored). 
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c  f . Pres s  IMMEDIATE, DISPLAY, and PROGRAM keys . 

cg. Move cu r so r  t o  ESYNC C7 b i t  pos i t i on  and e n t e r  X. 

ch. Move cursor  t o  WAIT C9 b i t  pos i t i on  and e n t e r  1. 

c i .  P re s s  STARTISTOP key t o  run program. 

c j .  CHECK - t h a t  program runs cont inuously,  with slow c l o c k  i n d i c a t i o n .  

ck. Wait approximately 15 seconds and press  STARTISTOP swi tch  t o  s t o p  
program. 

c l .  CHECK - t h a t  no d a t a  were s tored  i n  memory. 

cm. Press  IMMEDIATE, DISPLAY, and PROGRAM keys.  

cn. Move cu r so r  t o  Clock Edge Se l ec t i on  f i e l d  and e n t e r  0 t o  s e l e c t  

r i s i n g  edge of c lock.  

co. Move cu r so r  t o  WAIT C9 b i t  p o s i t i o n  and e n t e r  0.  

cp.  Set PG508 NORM/COMPLEMENT switch t o  i n  pos i t i on  t o  i n v e r t  output  

cq. CHECK - t h a t  pu lse  on Test  Osci l loscope d i s p l a y  i s  negative-going 
and of 55-nS du ra t i on .  

c r .  INTERACTION - I f  pu lse  du ra t i on  i s  not  55 nS, a d j u s t  PG508 DURATION 

c o n t r o l .  

c s .  P re s s  STARTISTOP key t o  run program. 

c t ,  CHECK - t h a t  program runs  cont inuously,  wi th  slow c l o c k  i n d i c a t i o n .  

cu. Wait approximately 15 seconds and press  STARTISTOP key t o  s t o p  
program. 

cv. CHECK - t h a t  no d a t a  were s tored  i n  memory. 

cw. Pres s  IMMEDIATE, DISPLAY, and PROGRAM keys. 
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cx. Move cursor  t o  WAIT C7 b i t  pos i t i on  and en te r  0.  

cy. Enter  X i n  C9 b i t  pos i t i on .  

cz.  Press  START/STOP key t o  run program. 

da. CHECK - t h a t  program runs cont inuously,  with slow c lock  i n d i c a t i o n .  

db. wai t  approximately 15 seconds and press  START/STOP key t o  s t o p  

pr ogr am. 

dc.  CHECK - t h a t  no d a t a  were s tored  i n  memory. 

8. Check Minimum Clock Pulse Width (25 nS), Minimum Clock Period (100 nS),  

Minimum Data Acquis i t ion  Period (100 nS),  and Minimum I n t e r v a l  Between 

Qual i f ied  Clocks 

Equipment requi red :  

Test Osci l loscope 

PG502 

PG508 

Coaxial Cable 

Test  F ix tu re  1 (2)  

50-Ohm Termination 

Hook Tips 

a.  Using coaxia l  cab le ,  connect PG502 + TRIG OUT connector t o  PG508 

TRIG/GATE I N  connector .  

b. Connect Test  F ix ture  1 t o  PG502 output connector.  

c. Connect PMlOl ground (2)  and Test Osci l loscope channel 1 probe 

ground t o  PG502 Test  F ix ture  1 b lack  te rmina l .  

d .  Connect PMlOl c lock  and Test Osci l loscope channel 1 probe t o  PG502 

Test  F ix ture  1 red te rmina l .  

e .  P u l l  PG502 BACK TERM switch t o  out pos i t i on .  
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f. Set PG502 PERIOD control to .1 US and turn PERIOD VARIABLE control 
fully counterclockwise (XI position). 

g. Using Test Oscilloscope to measure signal voltage, adjust PG502 
output controls for high level of +2.4 V and low level of +O. 5 V. 

h. Set PG502 COMPLEMENT NORM switch to in position to invert output. 

i. Set PG502 PULSE DURATION control to 5 nS and adjust PULSE DURATION 

VARIABLE control for 25-nS negative-going pulse on Test Oscilloscope. Set 

period control for 100 nS. 

j. Connect 50-Ohm Termination to PG508 OUTPUT connector. 

k. Connect second Test Fixture 1 to 50-Ohm Termination. 

1. Connect Test Oscilloscope channel 2 probe ground to second Test 

Fixture 1 black terminal. 

m. Connect PMlOl data lines 0 through 3 and Test Oscilloscope channel 
2 probe to second Test Fixture 1 red terminal. 

n. Turn PG508 PERIOD control fully clockwise (to EXT TRIG position). 

o. Set PG508TRIGGERINGswitches toout positions. 

p. Adjust PG508 TRIG/GATE LEVEL control so that TRIG'~/GATED LED 
indicator above control blinks (which indicates that PG508 is triggering 
on input signal from PG502). 

q. Using Test Oscilloscope channel 2 to measure signal voltage, set 
PG508 output pulse for high level of +2.4 V and low level of +0.5 V. 

r. Set Test Oscilloscope position controls so that center graticule 

line represents +1.4 V, which is threshold level. 

s. Set PG508 NORM/COMPLEMENT switch to its normal, out position. 

t . Set PG508 TRANSITION TIME controls fully counterclockwise ( lowest 
transition time). 
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u. CHECK - t h a t  PG508 output  pu lse  on Test  Osci l loscope d i s p l a y  

(channel  B) i s  positive-going and of 45-nS d u r a t i o n  a t  c en t e r  g r a t i c u l e  

l i n e .  

v. INTERACTION - I f  pu lse  du ra t i on  i s  not  45 nS, a d j u s t  PG508 DURATION 

c o n t r o l .  

w. Set  PG508 DELAY switches f o r  de l ay  mode (lower switch t o  i n  

p o s i t i o n ) .  

x. Adjust PG508 DELAY c o n t r o l s  so t h a t  t he  f a l l i n g  edge of t h e  PG508 

pulse  i s  co inc ident  with t he  r i s i n g  edge of t h e  PG502 pulse  a t  t h e  c e n t e r  

g r a t i c u l e  l i n e .  

y. P re s s  IMMEDIATE, DISPLAY, and PROGRAM keys. 

z .  Move cu r so r  t o  end of e x i s t i n g  program. 

aa. Pres s  and hold DELETE key u n t i l  e n t i r e  program i s  de l e t ed .  

ab. Press  COUNTER key and en t e r  10000 even t s .  

ac. Press  [ I  (b racke ts )  key. 

ad. Press  COUNTER key and en t e r  2  f o r  Counter #. 

ae. Enter  1 t o  s e l e c t  US. 

a f .  Enter  1  t o  s e l e c t  s t o p  command. 

ag. Press  GO TO key. 

ah. Press  [ I  ( b r acke t s )  key twice.  

ai. Press  NOT key,  then WD RECOGNIZER key. 

a j .  Pres s  FORMAT key, b i n a r y  f o r  Word Recognizer Address and Data 

f i e l d s ,  and press  FORMAT key aga in .  

ak. Enter  1's i n  Word Recognizer Data b i t  pos i t i ons  3 ,  2,  1 ,  and 0 .  

Enter  X i n  C4 and C5. 
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a l .  P r e s s  [ I  ( b r a c k e t s )  key t w i c e .  

am. P r e s s  TRIGGER key. 

an. Move c u r s o r  t o  T r i g g e r  Delay f i e l d  and e n t e r  3 t o  s e l e c t  ze ro  

d e l a y .  

ao.  Move c u r s o r  t o  Clock Q u a l i f i c a t i o n  f i e l d  and e n t e r  0  t o  s e l e c t  

s t a n d a r d  c l o c k  q u a l i f i c a t i o n .  

ap .  P r e s s  GO TO key and e n t e r  3 .  

aq.  P r e s s  [ I  ( b r a c k e t s )  key,  ELSE key,  t h e n  [ I  ( b r a c k e t s )  key a g a i n .  

a r .  P r e s s  COUNTER key ,  e n t e r  0  f o r  e v e n t s .  

as. P r e s s  COUNTER key and e n t e r  2 f o r  Counter /I. 

a t .  P r e s s  [ I  ( b r a c k e t s )  key t w i c e .  

au.  P r e s s  COUNTER key and e n t e r  2 f o r  Counter /I. 

av.  En te r  1050 US. 

aw. P r e s s  OR key ,  t h e n  NOT key.  

ax. P r e s s  WD RECOGNIZER key and e n t e r  1 f o r  Word Recognizer /I. 

ay.  P r e s s  [ I  ( b r a c k e t s )  key twice .  

az .  P r e s s  TRIGGER key. 

ba. P r e s s  GO TO key ,  t h e  [ I  ( b r a c k e t s )  key. 

bb. P r e s s  ELSE key. 

bc. P r e s s  El ( b r a c k e t s )  key. 

bd. P r e s s  COUNTER key.  
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be. Enter  1 t o  s e l e c t  r e s e t  command. 

bf. Press  COUNTER key and e n t e r  2 f o r  Counter #. 

bg. Enter  1  t o  s e l e c t  US. 

bh. Enter  2  t o  s e l e c t  r e s e t  and run command. 

b i .  Press  GO TO key and e n t e r  1 .  

bj. Press  [ I  ( b r acke t s )  key. 

bk. Press  END key t o  end Test  2  and again t o  END Test  3 .  

b l .  CHECK t h a t  program i s  a s  shown i n  Fig.  3-10. 

bm. Press  STARTISTOP key t o  run program. 

bn. CHECK - t h a t  program runs  cont inuous ly ,  wi th  no t r i g g e r .  

bo. Wait approximately 15 seconds and press  START/STOP key t o  s t o p  

program. 

bp. Press  IMMEDIATE, DISPLAY, .and PROGRAM keys . 

bq. Move cu r so r  t o  Clock Q u a l i f i c a t i o n  f i e l d  i n  Tes t  2  and e n t e r  1  

t o  s e l e c t  user  c lock  q u a l i f i c a t i o n .  

b r .  Enter  1 t o  s e l e c t  f a l l i n g  edge of c lock .  

bs .  Set  PG502 NORM/COMPLEMENT switch t o  out  p o s i t i o n  f o r  normal ou tpu t .  

b t .  CHECK t h a t  PG502 output pulse  on Tes t  Osc i l loscope  d i s p l a y  i s  

posi t ive-going and of 25-nS d u r a t i o n .  

bu. INTERACTION - I f  pu lse  du ra t i on  i s  not  25 nS, ad j u s t  PG502 PULSE 

DURATION VARIABLE c o n t r o l .  

bv. P re s s  STARTISTOP key t o  run program. 

bw. CHECK - t h a t  program runs cont inuously.  
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1 COUNTER # 1 = 10000 0-EVENTS 
lTHEN DO 

1 COUNTER # 2 1-US : [ 1 -STOP 
1 GOT0 2 
1 
10R I F  
.I 

;pG 
1 WORD RECOGNIZER # 1 
1 DATA=XXXXXXXXXXXX1111 
1 A D = X X X X X X X X X X X X X X X X X X X X X X X X  
1 CO=X L C L - X  C 2 = X  C3=X 
1 C4=X C5=X EXT TRIG IN=X 
1 TIMING WR=X 
1 
lTHEN DO 

3-ZERO DELAY 
0-SYSTEM UNDER TEST CONT 
0-STANDARD CLOCK QUAL. 

lELSE DO 

0-INCREMENT 

0-RUN 

END TEST 1 

TEST 2 
2 I F  

Cl=X C2=X C3=X 
C 5 = X  EXT T R I G  IN-X 

2 
2THEN DO 

2 TRIGGER 0-MALN 
3-ZERO DELAY 
0-SYSTEM UNDER TEST CONT. 

2 0-STANDARD CLOCK QUAL. 
2 'I 2 GOT0 3 

2ELSE DO 

1 -RESET 

2 2-RESET AND RUN 

2 
END TEST 2 
TEST 3 
END TEST 3 

DISPLAY 4 PROGRAM 

F i g .  3-10. Clock Check Program. 
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bx. P r e s s  START/STOP key  t o  s t o p  program. 

by. P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys . 

bz. Move c u r s o r  t o  Word Recognizer Data f i e l d  and e n t e r  0 ' s  i n  d a t a  

b i t  p o s i t i o n s  3 ,  2 ,  1, and 0 .  

c a .  Set  PG508 NORM/COMPLEMENT s w i t c h  t o  i n  p o s i t i o n  t o  i n v e r t  o u t p u t .  

cb. CHECK - t h a t  PG508 ou tpu t  p u l s e  on T e s t  O s c i l l o s c o p e  d i s p l a y  i s  

negat ive-going and of 45-nS d u r a t i o n .  

cc.  INTERACTION - I f  p u l s e  d u r a t i o n  i s  n o t  45 nS, ad j u s t  PG508 DURATION 

c o n t r o l .  

cd.  P r e s s  START/STOP key  t o  run program. 

ce .  CHECK t h a t  program r u n s  c o n t i n u o u s l y  w h i l e  t r i g g e r i n g  on f a l l i n g  

edge of c l o c k  wi th  0 ' s  on d a t a  l i n e s .  

c f .  P r e s s  START/STOP key  t o  s t o p  program. 

cg. P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys .  

ch. Move c u r s o r  t o  Clock Edge f i e l d  and e n t e r  0  t o  s e l e c t  r i s i n g  edge 

o f  c lock .  

ci. S e t  PG502 NORM/COMPLEMENT swi tch  t o  i n  p o s i t i o n  t o  i n v e r t  o u t p u t .  

c j .  CHECK - t h a t  PG502 ou tpu t  p u l s e  on Tes t  O s c i l l o s c o p e  d i s p l a y  i s  

negat ive-going and of 25-nS d u r a t i o n .  

ck. INTERACTION - I f  p u l s e  d u r a t i o n  i s  n o t  25 nS, ad j u s t  PG502 PULSE 

DURATION VARIABLE c o n t r o l .  

cl. P r e s s  START/STOP key t o  run  program. 

cm. CHECK - t h a t  program runs  c o n t i n u o u s l y  whi le  t r i g g e r i n g  on r i s i n g  

edge of c l o c k  w i t h  0's on d a t a  l i n e s .  
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9. Check Counter Accuracy 

Equipment requi red :  

TG501 

PG508 

50-Ohm Termination 

Test  F ix ture  1 

Coaxial Cable 

Hook Tips 

Test  Osci l loscope 

a .  Connect 50-Ohm Termination t o  PG508 OUTPUT connector .  

b. Connect Test F ix ture  1 t o  50-Ohm Termination. 

c .  Connect PMlOl and Test Osci l loscope probe grounds t o  Test  F ix ture  

1  b lack  te rmina l .  

d .  Connect PMlOl clock lead and Test Osci l loscope probe t o  Test  F ix ture  

1  red te rmina l .  

e .  Using coaxia l  cab le ,  connect TG501 MARKER OUT connector t o  PG508 

TRIGIGATE I N  connetor .  

f .  Set  TG501 MARKER con t ro l  t o  50 mS and press  but ton i n  con t ro l  

cen te r  t o  s e l e c t  c a l i b r a t e d  opera t ion .  

g Set  PG508 PERIOD con t ro l  t o  EXT TRIG. 

h .  Press  PG508 MODE UNDLY swi tch .  

i. Set  PG508 DURATION output  cont ro l  t o  10 nS and ad jus t  t he  DURATION 

VARIABLE c o n t r o l  f o r  a  25 nS pulse  width a t  the  center  g r a t i c u l e  l i n e .  

j. Using Test  Osci l loscope t o  measure s igna l  vo l t age ,  s e t  PG508 output  

pu lse  f o r  high l e v e l  of +2.4 V and low l e v e l  of +0.4 V. 

k. Set  Test Osci l loscope pos i t i on  c o n t r o l s  so t h a t  cen ter  g r a t i c u l e  

l i n e  represents  +1.4 V, which i s  des i red  threshold .  
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1. Adjust PG508 TRIGIGATE LEVEL c o n t r o l  so t h a t  TRIG'DIGATED LED 

i n d i c a t o r  above con t ro l  b l i n k s  (which i n d i c a t e s  t h a t  PG508 i s  t r i g g e r i n g  

on input  from ~ G 5 0 1 ) .  

0. ~ r e s s  ana n o ~ a  u n ~ n ~ o  KCY U L L L ~ ~  cLIL~-I;C- vgru.u -- ----.---. 

p. P r e s s E L S E k e y .  

q. P re s s  [ I  (b racke ts )  key. 

r .  Pres s  COUNTER key and e n t e r  2  f o r  Counter 41. 

s. Enter  1 t o  s e l e c t  US. 

t. P re s s  GO TO key, then press  [ I  ( b r acke t s )  key. 

u. P re s s  ELSE key, then  [ I  ( b r acke t s )  key. 

v. Pres s  COUNTER key and e n t e r  2  f o r  Counter 41. 

w. Enter  1 t o  s e l e c t  s t o p  command. 

y. Move cu r so r  t o  Tr igger  Delay f i e l d  and e n t e r  3 t o  s e l e c t  zero 

de l ay .  

z. Move cu r so r  t o  Clock Q u a l i f i c a t i o n  f i e l d  and en t e r  0  t o  s e l e c t  

s tandard c lock  q u a l i f i c a t i o n .  

aa .  P re s s  [ I  (b racke ts )  key. 

ab. Press  COUNTER key. 

ac .  Enter  399 even t s .  

ad. Press  GO TO key and en t e r  2 ,  p r e s s  ELSE, then press  [ I  (b racke ts )  

key. 
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ae. Press COUNTERkey. 

af. Press COUNTER key and enter 2 for Counter {I.  

ag. Press [ I  (brackets) and end keys. 

ah. CHECK - that program i s  as shown i n  Fig. 3-1 1 .  

1 GOT0 2 
1 
END TEST 1 
TEST 2 

2ELSE DO 

1-STOP 

3-ZERO DELAY 
2 0-SYSTEM UNDER TEST CONT. 
2 0-STANDARD CLOCK QUAL. 
2 

END TEST 2 
TEST 3 

31F 
3 COUNTER # 1 = 00399 0-EVENTS 
3THEN DO 
3 GOT0 2 
3ELSE DO 

0-INCREMENT 

3 0-RUN 
a 

END TEST 3 

DISPLAY 4 PROGRAM 

291 9-63 

Fig. 3-11. Counter Accuracy Program 1.  
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a i .  Press  STARTISTOP key t o  run program. 

a j .  CHECK - t h a t  Counter ill conta ins  0  and Counter #2 conta ins  50000 
+6 US. - 

ak. Press  IMMEDIATE, DISPLAY, and PROGRAM keys . 

a l .  Move cu r so r  t o  Counter Mode f i e l d  and en t e r  2  t o  s e l e c t  mS. 

am. CHECK - t h a t  program i s  a s  shown i n  Fig.  3-12. 

an. Press  IMMEDIATE, GO TO, 3,  and right-hand cursor  movement keys.  

ao. CHECK - t h a t  program runs cont inuous ly ,  wi th  slow c lock  i n d i c a t i o n .  

ap. Wait approximately 20 seconds f o r  t r i g g e r  t o  occur.  

aq. CHECK - t h a t  Counter #1 conta ins  399 and Counter #2 conta ins  20000 
+3 mS. - 

ar. P re s s  IMMEDIATE, DISPLAY, and PROGRAM keys.  

as.  Move cu r so r  t o  Test  1 counter  number and change 2 t o  1. 

a t .  Enter  1  t o  s e l e c t  US. 

au. Move cu r so r  t o  Test  2  counter  number and change 2 t o  1. 

av. Move cursor  t o  Test  3  f i r s t  counter  number and change 1 t o  2. 

aw. Enter  399 and e n t e r  0  t o  s e l e c t  events  mode. 

ax. Press  STARTISTOP key t o  run program. 

ay.  CHECK - t h a t  Counter 411 conta ins  50000 +6 US and Counter 112 - 
con ta in s  0. 
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lELSE DO 

END TEST 1 
TEST 2 

2ELSE DO 

1-STOP 

2 3-ZERO DELAY 
0-SYSTEM UNDER TEST CONT. 

2 0-STANDARD CLOCK QUAL. 
2 

END TEST 2 
TEST 3 

31F 
3 COUNTER # 1 = 00399 0-EVENTS 
3THEN DO 
3 GOT0 2 
3ELSE DO 

0-RUN 

3 
3 

END TEST 3 

I DISPLAY+ PROGRAM 

291984 

F i g .  3-12. Counter Accuracy Program 2 .  

az. P r e s s  IMMEDIATE, DISPLAY a n d  PROGRAM k e y s .  

ba. Move  cursor to  T e s t  1 C o u n t e r  P e r i o d  f i e l d  a n d  enter 2 t o  select 
mS 
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bb. Press  IMMEDIATE, GO TO, 3 ,  and right-hand cursor  movement keys. 

bc. CHECK - t h a t  program runs ,  with slow c lock  i n d i c a t i o n .  

bd. Wait approximately 20 seconds. 

be. CHECK - t h a t  Counter #1 conta ins  20000 - +3 mS and Counter f 2  

conta ins  399. 

10. Check Externa l  Trigger  I n  Input  Resis tance 

Equipment requi red :  

DM50 1 A  

BNC t o  Dual Binding Post Adapter 

a .  Connect BNC t o  Dual Binding Post Adapter t o  TRIG I N  connector .  

b. Connect DM501A t e s t  l eads  t o  binding pos ts  with p o s i t i v e  meter 
lead t o  red binding pos t .  

c .  Set  DM501A t o  2M ohm s c a l e .  

d. CHECK - t h a t  r e s i s t a n c e  i s  between 980 kohms and 1.02 Mohms. 

11. Check Externa l  Trigger  Setup and Hold 

Equipment required:  

PG508 
PG502 

BNC Elbow 

BNC T 
Probe T i p  t o  BNC Adapter 

Test  Osci l loscope 
Coaxial Cable ( 2 )  

50-Ohm Termination 

BNC t o  Dual Binding Post Adapter 
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a .  Connect BNC Elbow t o  7D02 TRIG I N  connector .  

b .  Connect BNC T t o  BNC Elbow. 

c .  Using coaxia l  cab le ,  connect PG502 OUTPUT connector t o  BNC T. 

d. Pu l l  PG502 BACK TERM switch t o  out p o s i t i o n .  

e. Connect Probe Tip t o  BNC Adapter t o  remaining sec t ion  of BNC T. 

f .  Remove r e t r a c t a b l e  hook t ip  from Test Osci l loscope channel 1 probe 

and connect probe t o  Probe Tip t o  BNC Adapter. 

g. Using coaxia l  cab le ,  connect PG502 + TRIG OUT connector t o  PG508 

TRIG/GATE I N  connector .  

h.  Set  PG502 PERIOD con t ro l  t o  .1 US and a d j u s t  PERIOD VARIABLE c o n t r o l  

f o r  200 nS period a s  measured on Test  Osci l loscope.  

i. Set  PG502 NORM/COMPLEMENT switch t o  i n  pos i t i on  (COMP). 

j .  Set  PG502 PULSE DURATION con t ro l  t o  10 nS and ad jus t  PULSE DURATION 

VARIABLE con t ro l  fo r  pulse with of 28 nS a s  measured on Test Osci l loscope.  

k. Connect 50-Ohm Termination t o  PG508 OUTPUT connector .  

1. Connect BNC t o  Dual Binding Post Adapter t o  50-ohm Termination. 

m. Connect PMlOl and Test  Osci l loscope channel 2 grounds t o  BNC t o  

Dual Binding Post  Adapter black terminal .  

n. Connect PMlOl c lock  l i n e  and Test  Osci l loscope channel 1 probe t o  

BNC t o  Dual Binding Post  Adapter red te rmina l .  

0 .  Set  PG508 PERIOD con t ro l  t o  EXT TRIG. 

p.  Press  PG508 MODE DELAY switch i n .  

q. Set  PG508COMPLEMENTswitch t o o u t  pos i t i on  (NORM). 
. 
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r. Set  PG508 DURATION o u t e r  con t ro l  t o  10 nS and a d j u s t  DURATION 

c e n t e r  con t ro l  f o r  pulse  du ra t i on  of 100 nS. 

s. Adjust PG508 TRIG/GATE LEVEL c o n t r o l  so t h a t  TRIG'DIGATED LED 

i n d i c a t o r  b l i n k s .  

t. Set  PG508 TRANSITION TIME, LEADING, and TRAILING c o n t r o l s  f u l l y  

counterclockwise.  

u. Using Test  Osci l loscope t o  measure s igna l  vo l t age ,  a d j u s t  PG508 

output  pu lse  f o r  high l e v e l  of +2.4 V and low l e v e l  of +0.4 V. 

v. Set  Test  Osci l loscope p o s i t i o n c o n t r o l s  s o t h a t c e n t e r g r a t i c u l e  

l i n e  r ep re sen t s  +1.4 V ,  which i s  des i red  th reshold  l e v e l .  

w. Set  PG508 DELAY ou te r  con t ro l  t o  10 nS and a d j u s t  DELAY c e n t e r  

con t ro l  so t h a t  r i s i n g  edge of output  i s  10 nS a f t e r  PG502 output  pu l se  

r i s i n g  edge. 

x. Pres s  IMMEDIATE, DISPLAY, and PROGRAM keys.  

y. Move cu r so r  t o  end of e x i s t i n g  program. 

z. Pres s  and hold DELETE key u n t i l  e n t i r e  program i s  d e l e t e d .  

aa.  Press  WD RECOGNIZER key. 

ab. Move cu r so r  t o  Externa l  Trigger  I n  f i e l d  and e n t e r  0 .  (Al l  o the r  

f i e l d s  should conta in  X ' s .  

ac.  P re s s  1 1  (b racke t s )  key, then TRIGGER key. Move cu r so r  t o  Delay 

f i e l d '  and e n t e r  0  f o r  before  d a t a .  

ad. Move cu r so r  t o  Clock Q u a l i f i c a t i o n  f i e l d  and e n t e r  1 t o  s e l e c t  

u se r  c lock  q u a l i f i c a t i o n .  

ae .  Enter  0 t o  s e l e c t  r i s i n g  edge of c lock.  

af.  Press  TRIGGER key and en t e r  1 t o  s e l e c t  Timing Option Sec t ion .  

Enter  0  i n t o  Delay f i e l d  f o r  before  d a t a .  
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ag. Press [ I  (brackets) key. 

ah. Press END key t o  end Test 1 .  

a i .  CHECK- that program i s  as shown i n  Fig .  3-13. 

a j  . Press STARTISTOP key t o  run program. 

1 END T E S T  1 

1 WORD RECOGNIZER # 1 
1 DATA=XXXX 

- 1 AD=XXXXXX 
1 CO=X C l = X  CZ=X C 3 = X  
1 C4=X C5=X E X T  T R I G  IN=O 

I 1 T I M I N G  WR=X 
l T H E N  DO 

/ D I S P L A Y  C PROGRAII 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

l 1  
1 

291965 

F i g .  3-13. Externa l  T r i g g e r  Se tup  and Hold Program. 

1- 
TRIGGER 0 - M A I N  

0-BEFORE DATA 
0-SYSTEM UNDER T E S T  CONT. 
1-USER CLOCK QUAL. 
0 - R I S I N G  EDGE O F  CLOCK 
C9-C4 (ANDED CLOCKS?=XXXXXX 
0-STANDARD CLK.  S Y N T H E S I S  

TRIGGER 1 - T I M I N G  
0-BEFORE DATA 
THRESHQLD V = 0 -PLUS 1.40 
1-ARM ASYNC, T R I G  ON iJR$ 
SAMPLE P E R I O D  I *-1OONS 
WORD RECOGNIZEA=XXXXXXXX 
E X T  T R I G  IN=X 
G L I T C H  RECOGNIZER=XXXXXXXX 
F I L T E R = 0 0 0  N S  
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ak. CHECK - t h a t  program runs  cont inuous ly  wi th  no t r i g g e r .  

al. Wait approximately 15 seconds and press  STARTISTOP key t o  s t o p  

program. 

am. Set  PG502 NORMICOMPLEMENT switch t o  i n  pos i t i on  t o  i n v e r t  ou tput .  

an. CHECK- t h a t  PG502 output  pu lse  on Tes t  Osci l loscope d i s p l a y  i s  

negative-going and of 28-nS du ra t i on .  

ao. INTERACTION - I f  pu lse  du ra t i on  i s  not  28 nS, a d j u s t  PG502 PULSE 

DURATION VARIABLE c o n t r o l .  

ap. CHECK - t h a t  r i s i n g  edge of PG508 output  pu lse  occurs  10 nS a f t e r  

PG5Q2 output  pu lse  f a l l i n g  edge. 

aq. INGERACTION - I f  PG508 output  pu lse  i s  not  posi t ioned proper ly ,  

ad j u s t  PG508 DELAY c o n t r o l .  

at. Press  S T A R T / S T O P ~ ~ ~ .  

as. Press  IMMEDIATE, DISPLAY and PROGRAM keys.  

a t .  Move cu r so r  t o  Word Recognizer External  Tr igger  I n  f i e l d  and 

change 0 t o  1. 

au. Press  START/STOPkey. 

av. CHECK - t h a t  program runs ,  with no t r i g g e r .  

12. Check Asynchronous Mode Pulse Width In 

Equipment requi red :  

PG502 

BNC T 

BNC Elbow 

Probe Tip t o  BNC Adapter 

Coaxial Cable 

Test  Osci l loscope 
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a. Make c e r t a i n  t h a t  PMlOl s e l f - t e s t  jumper 55050 ( see  Fig.  3-11 i s  
i n  on p o s i t i o n .  

b .  Connect BNC Elbow t o  7D02 f r o n t  panel TRIG I N  connector .  

c .  Connect BNC T  t o  BNC Elbow above. 

d .  Connect Probe Tip t o  BNC Adapter t o  BNC T  above 

e. Using Coaxial Cable,  connect BNC T  above t o  PG502 output  connector .  

f .  P u l l  PG502 BACK TERM switch t o  ou t  pos i t i on .  

g. Remove r e t r a c t a b l e  hook t i p  from Test  Osci l loscope probe and connect 

probe t o  Probe Tip t o  BNC Adapter.  

h.  Using Tes t  Osci l loscope t o  measure s igna l  v o l t a g e ,  s e t  PG502 output  

pu lse  f o r  high l e v e l  of  +2.4 V and low l e v e l  of +0.4 V. 

i. Set  Test  Osci l loscope pos i t i on  c o n t r o l s  so t h a t  cen t e r  g r a t i c u l e  

l i n e  r ep re sen t s  +J.4  V.  

j. Set  PG502 PULSE DURATION c o n t r o l  t o  5 nS and a d j u s t  PULSE DURATION 

VARIABLE con t ro l  f o r  25-nS pulse  a t  c en t e r  g r a t i c u l e  l i n e  on Test Osci l loscope 

d i s p l a y .  

k. Recheck s i g n a l  l e v e l s  a s  i n  pa r t  h .  

1. Set PG502 PERIOD c o n t r o l  t o  EXT TRIG ( t o  employ manual t r i g g e r i n g ) .  

m. Make c e r t a i n  t h a t  PG502 NORM/COMPLEMENT switch i s  s e t  t o  NORM 

p o s i t i o n .  

n.  Press  IMMEDIATE, DISPLAY, and PROGRAM keys.  

o. Move cu r so r  t o  end of e x i s t i n g  program. 

p. P re s s  and hold DELETE key u n t i l  e n t i r e  program i s  d e l e t e d .  

q.  P re s sELSEkey .  
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r .  Press  TRIGGER key and e n t e r  1  t o  s e l e c t  Timing Option Sec t ion .  

s. Move cu r so r  t o  Timing Mode f i e l d  and en t e r  1  t o  arm async t r i g g e r  

on Word Recognizer t r u e .  

t .  Se l ec t  sample period of 20 nS. 

u. Enter  f i l t e r  va lue  of 000 nS. 

v. Move cu r so r  t o  External  Trigger  I n  f i e l d  and e n t e r  1. 

w. Press  ~ ~ ~ ~ ~ I s ~ o ~ k e y t ~ r ~ n p r ~ g r a m .  

x. CHECK - t h a t  program runs cont inuously.  

Y e  Pres s  PG502 MAN TRIG swi tch  once. 

z. CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  t r i g g e r  occurred.  

aa. Repeat p a r t s  w through z approximately 20 t imes t o  ensure t h a t  

each s i n g l e  pu lse  i s  recognized. 

ab. Set PG502 NORM/COMPLEMENT switch t o  i n  p o s i t i o n  t o  complement 

ou tpu t .  

ac. Set PG502 PERIOD c o n t r o l  t o  1  US. 

ad. CHECK - t h a t  PG502 output  pu lse  on Test  Osci l loscope Disp lay  i s  

negat ive-gain and of 25-nS d u r a t i o n  a t  c en t e r  g r a t i c u l e  l i n e .  

ae. INTERACTION - I f  pu lse  i s  no t  25 nS, a d j u s t  PG502 PULSE DURATION 

VARIABLE c o n t r o l .  

af. Set  PG502 PERIOD c o n t r o l  t o  EXT TRIG aga in .  

ag . Pres s  IMMEDIATE, DISPLAY, and PROGRAM keys . 

ah. Move cursor  t o  External  Trigger  I n  f i e l d  and e n t e r  0 .  

ai. Press  STARTISTOP key t o  run program. 



PERFORMANCE CHECK AND ADJUSTMENT - 7D02 LOGIC ANALYZER 

a j .  CHECK- t h a t  program runs cont inuously.  

ak.  Press  PG502 MAN TRIG swi tch  once. 

a l .  CHECK - t h a t  d i s p l a y  i n d i c a t e s  t h a t  t r i g g e r  occurred.  

am. Repeat p a r t s  a i  through a 1  approximately 20 t imes t o  ensure t h a t  

each s i n g l e  pulse  i s  recognized.  

13. Check Setup and Hold, Timing Option Sec t ion  Data 

Equipment requi red :  

Test  Osci l loscope 

PG508 

PG502 

50-Ohm Terminat ion ( 2  ) 
Test  F ix tu re  1 (2 )  

Hook Tips  

Coaxial Cable 

a. Connect 50-ohm Termination t o  PG502 OUTPUT connector .  

b .  Connect Test F ix tu re  1 t o  50-Ohm Termination. 

c .  Connect Test  Osci l loscope channel 1 probe ground t o  Test  F ix tu re  

1 b lack  t e rmina l .  

d .  Connect Test  Osci l loscope channel 1 probe t o , T e s t  F ix tu re  1 red 

t e rmina l .  

e. Using Hook Tips ,  connect e i g h t  channels of P6451 t o  Test  F ix tu re  

1 red  te rmina l .  

f .  Using Hook Tip,  connect P6451 ground t o  Tes t  F ix tu re  1 b l ack  

te rmina l  . 

g. Connect second 50-Ohm Termination t o  PG508 OUTPUT connec tor .  
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h .  Connect second Test  F ix ture  1 t o  50-Ohm Termination above. 

i. Connect Test Osci l loscope channel 2  probe ground t o  second Test  F ix ture  

1 b lack  te rmina l .  

j. Connect Test Osci l loscope channel 2  probe t o  second Test  F ix ture  

1 red te rmina l .  

k. Connect PMlOl clock lead t o  second Test  F ix ture  1 red te rmina l .  

1. Connect PMlOl grounds t o  second Test  F ix ture  1 b lack  te rmina l .  

m. Set PG502 PERIOD con t ro l  t o  .1 US. 

n. Turn PG502 PERIOD VARIABLE con t ro l  f u l l y  counterclockwise ( t o  X 1  

p o s i t i o n ) .  

o. Make c e r t a i n  t h a t  PG502 NORMICOMPLEMENT switch i s  s e t  t o  out (NORM) 

p o s i t i o n .  

p. Set  PG502 PULSE DURATION con t ro l  t o  5 nS and ad jus t  PULSE DURATION 

VARIABLE c o n t r o l  f o r  22-nS pulse  on Test  Osci l loscope channel 1. 

q. P u l l  PG502 BACK TERM switch t o  out pos i t i on .  

r. Using Test  Osci l loscope t o  measure s igna l  vo l tage  ad j u s t  PG502 

OUTPUT (VOLTS) con t ro l s  fo r  output  high l e v e l  of +2.4 V and low l e v e l  of 

+0.4 V on channel 1. 

8 .  Using Coaxial Cable,  connect PG502 + TRIG OUT connector t o  PG508 

TRIGIGATE I N  connector .  

t. Adjust PG508 TRIG~GATE LEVEL c o n t r o l  so t h a t  TRIG'DIGATED LED 

ind ica to r  above cont ro l  b l i n k s  (which ind ica t e s  t h a t  PG508 i s  t r i g g e r i n g  

on PG502 output)  . 

u. Set  PG508 PERIOD con t ro l  t o  EXT TRIG. 

v. Using Test Osci l loscope t o  measure s igna l  vo l t age ,  a d j u s t  PG508 

output  (VOLTS) con t ro l  fo r  output  high l e v e l  of +2.4 V and low l e v e l  of 

+0.4 V on channel 2 .  
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w. Press  PG508 MODE DELAY swi t ch .  

x. Make c e r t a i n  t h a t  PG508 NORM/COMPLEMENT switch i s  s e t  t o  out  (NORM) 

p o s i t i o n .  

y. Set  PG508 DURATION o u t e r  con t ro l  t o  10 nS and a d j u s t  DURATION 

cen te r  con t ro l  f o r  50 percent d u t y  cyc l e  waveform on Test Osci l loscope 

channel 2 .  

z. Set  Test Osci l loscope pos i t i on  c o n t r o l s  so t h a t  cen t e r  g r a t i c u l e  

l i n e  r ep re sen t s  +1.4 V f o r  both channels .  

aa. Adjust PG508 DELAY c o n t r o l  so t h a t  the  f a l l i n g  edge of  PG502 

p o s i t i v e  pu lse  c rosses  cen t e r  g r a t i c u l e  l i n e  2 nS following poin t  a t  which 

t h e  r i s i n g  edge of PG508 posi t ive-going pulse  c ros se s  cen t e r  g r a t i c u l e  

l i n e .  

ab. Power down mainframe f o r  f i v e  seconds t o  r e s e t  7D02 d e f a u l t  

parameters .  

ac. Power up mainframe. 

ad. Press  ELSE key. 

a&. Press  TRIGGER key. 

af.  Enter  1 t o  s e l e c t  Timing Option Sec t ion .  

ag. Move cu r so r  t o  Tr igger  Arm f i e l d  and e n t e r  0 t o  s e l e c t  synchronous 

mode. 

ah. Press  ENDkey. 

ai. Press  STARTISTOP key t o  run program. 

a j .  CHECK - t h a t  d a t a  displayed a r e  a l l  1's 

ak. Repeat p a r t s  ai and aj t e n  t imes t o  ensure t h a t  d a t a  1's a r e  

always d i sp layed .  
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a l .  Set PG502 NORMICOMPLEMENT switch t o  i n  pos i t i on  t o  complement 

ou tpu t .  

am. CHECK - t h a t  r i s i n g  edge of PG502 negative-going pulse  c ros se s  

cen t e r  g r a t i c u l e  l i n e  2 nS following point a t  which r i s i n g  edge of PG508 

posi t ive-going pulse  c ros se s  cen t e r  g r a t i c u l e  l i n e .  

an. INTERACTION - I f  pulse  t iming i s  not  c o r r e c t .  a d j u s t  PG508 DELAY 

c o n t r o l .  

ao. Press  STARTISTOP key t o  run program. 

ap. CHECK - t h a t  d a t a  displayed a r e  a l l  0 ' s .  

aq. Repeat p a r t s  ao and ap 10 times t o  ensure t h a t  d a t a  0 's  a r e  always 

d i sp l ayed .  

a r .  Set  PG508 NORM/COMPLEMENT switch t o  i n  p o s i t i o n  t o  complement 

out  put . 

as. CHECK - t h a t  r i s i n g  edge of PG502 negative-going pulse  c ros se s  

cen t e r  g r a t i c u l e  l i n e  2  nS a f t e r  f a l l i n g  edge of PG508 negative-going pulse  

c ros se s  cen t e r  g r a t i c u l e  l i n e .  

at. INTERACTION - I f  pu lse  t iming i s  not  c o r r e c t ,  a d j u s t  PG508 DELAY 

c o n t r o l .  

au . Pres s  IMMEDIATE, DISPLAY, and PROGRAM keys . 

av. Move cursor  t o  pos i t i on  a f t e r  end of Test  1. 

aw. Pres s  ELSE key. 

ax. Pres s  TRIGGER key . 

ay. Move cursor  t o  Clock Q u a l i f i c a t i o n  f i e l d  and e n t e r  1  t o  s e l e c t  

user  c lock  q u a l i f i c a t i o n .  

az. Enter  1  t o  s e l e c t  f a l l i n g  edge of c lock.  
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ba.  Press  and quick ly  r e l e a s e  DELETE key t h r e e  t imes t o  d e l e t e  Test  

2. 

bb. Press  STARTISTOP key t o  run program. 

bc.  CHECK - t h a t  d a t a  displayed a r e  a l l  0 ' s .  

bd. Repeat p a r t s  bb and bc t e n  t imes t o  ensure t h a t  d a t a  0's a r e  

always d i sp layed .  

be.  Set PG502 NORM/COMPLEMENT switch t o  out p o s i t i o n  (NORM).  

b f .  CHECK - t h a t  f a l l i n g  edge of PG502 posi t ive-going pulse  c ros se s  

cen t e r  g r a t i c u l e  l i n e  2 nS following point  a t  which f a l l i n g  edge of  PG508 

negative-going pulse  c ros se s  cen t e r  g r a t i c u l e  l i n e .  

bg. INTERACTION - I f  pu lse  t iming i s  not  c o r r e c t ,  a d j u s t  PG508 DELAY 

c o n t r o l .  

bh. Press  STARTISTOP key t o  run program. 

b i .  CHECK - t h a t  d a t a  displayed a r e  a l l  1 ' s .  

b j .  Repeat p a r t s  bh and b i  t e n  times t o  ensure t h a t  da t a  1 's  a r e  

always d i sp layed .  

14. Check Setup and Hold, Timing Option Sec t ion  Word Recognizer 

Equipment requi red :  

Test  Osci l loscope 

PG508 

PG502 

50-Ohm Termination ( 2 )  
Test  F ix tu re  1  (2 )  

Hook Tips 

Coaxial Cable 

a. Perform p a r t s  a through a a  of s t e p  13 excep t ,  i n  p a r t  p, s e t  PG502 

output  pulse  du ra t i on  t o  42 nS. 
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b.  P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys .  

c .  Move c u r s o r  t o  end of e x i s t i n g  program. 

d .  P r e s s  and hold  DELETE key u n t i l  e n t i r e  program i s  d e l e t e d .  

e .  P r e s s  WD RECOGNIZER key. 

f .  Move c u r s o r  t o  Timing WR b i t  f i e l d  and e n t e r  0  t o  s e l e c t  Timing 

Word Recognizer .  

g. Move c u r s o r  t o  A c q u i s i t i o n  Mode f i e l d  and e n t e r  0  t o  s e l e c t  

synchronous mode. 

h .  E n t e r  a l l  1 ' s  i n  Word Recognizer f i e l d .  

i. P r e s s  [ I  ( b r a c k e t s )  key.  

j . P r e s s  TRIGGER key.  

k. Move c u r s o r  t o  Clock Q u a l i f i c a t i o n  f i e l d  and e n t e r  1 t o  s e l e c t  

u s e r  c l o c k  q u a l i f i c a t i o n .  

1. Move c u r s o r  t o  Clock Edge f i e l d  and e n t e r  0  t o  s e l e c t  r i s i n g  edge 

of c lock .  P r e s s  TRIGGER key and e n t e r  1 t o  s e l e c t  Timing Option T r i g g e r .  

m. P r e s s  [ I  ( b r a c k e t s )  and END k e y s .  

n.  CHECK - t h a t  program i s  a s  shown i n  F i g .  3-14. 

o .  P r e s s  STARTISTOP key  t o  run program. 

P  CHECK - t h a t  program r u n s  c o n t i n u o u s l y ,  w i t h  no t r i g g e r .  

q.  P r e s s  STARTISTOP, IMMEDIATE, DISPLAY, and PROGRAM keys .  

r .  Move c u r s o r  t o  Timing Option Word Recognizer f i e l d  and change a l l  
1's t o  a l l  0 ' s .  

s .  S e t  PG502 NORM/COMPLEMENT swi tch  t o  i n  p o s i t i o n  t o  complement 

o u t p u t .  

t .  CHECK - t h a t  r i s i n g  edge o f  PG502 negat ive-going pu l se  c r o s s e s  

c e n t e r  g r a t i c u l e  l i n e  2  nS a f t e r  r i s i n g  edge of PG508 pos i t ive -go ing  p u l s e  

c r o s s e s  c e n t e r  g r a t i c u l e  l i n e .  
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u. INTERACTION - I f  pu lse  t iming i s  not  c o r r e c t ,  a d j u s t  PG508 DELAY 

c o n t r o l .  

v. P re s s  START/STOP key t o  run program. 

I F  
WORD RECOGNIZER # 1 
DATA=XXXX 
AD=XXXXXX 
C0=X C l = X  C3=X 
C4=X C5=X E X T  T R I G  I N = X  
T I M I N G  WR=O 

THRESHOLD V. = 0 - P L U S  1. 40 
0-SYNC 
UORD R E C O G N I Z E R = 1 1 1 I 1 1 I i  

THEN DO - 
TR I GGER 0-MA I N  

0-BEFORE DATA 
0-SYSTEM UNDER T E S T  CONT. 
I -USER CLOCK QUAL. 
0 - R I S I N G  EDGE OF CLOCK 
C9-C4 (ANDED CLOCKS)=XXXXX 
0-STANDARD CLK .  S Y N T H E S I S  

TRIGGER 1 - T I M I N G  
0-BEFORE DATA 
THRESi-lOLD 0. = 0 -PLUS 1. 40 
0-SYNC, TRIGGER I M M E D I A T E  - 

END TEST  1 

) I S P L A Y  4 PROGRAM 

291956 

Fig .  3-14. Setup and Hold, Timing Option Word Recognizer Program. 

w. CHECK - t h a t  program runs  cont inuously,  with no t r i g g e r .  

x. Set  PG508 NORM/COMPLEMENT switch t o  i n  p o s i t i o n  t o  complement 

ou tpu t .  
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y. CHECK - t h a t  r i s i n g  edge of PG502 negative-going pulse  c ros se s  

cen t e r  g r a t i c u l e  l i n e  2 nS a f t e r  f a l l i n g  edge of PG508 negative-going pu l se  

c ros se s  cen t e r  g r a t i c u l e  l i n e .  

z .  INTERACTION - I f  pulse  t iming i s  no t  c o r r e c t ,  adjustPG508 DELAY 

c o n t r o l .  

aa. Press  STARTISTOP IMMEDIATE, DISPLAY, and PROGRAM keys.  

ab. Move cursor  t o  Clock Edge f i e l d  and en t e r  1 t o  s e l e c t  f a l l i n g  

edge of c lock .  

ac.  Press  STARTISTOP key t o  run program. 

ad. CHECK - t h a t  program runs continuous1 y,  with no t r i g g e r .  

ae. Press  START/STOP key t o  s t o p  program. 

a£. Press  IMMEDIATE, DISPLAY, and PROGRAM keys. 

ag. Move cu r so r  t o  Timing Option Word Recognizer f i e l d  and change a l l  

0 's  t o  a l l  1 ' s .  

ah. Set PG502 NORM/COMPLEMENT switch t o  out  pos i t i on  (NORM). 

a i .  CHECK - t h a t  f a l l i n g  edge of PG502 posi t ive-going pulse  c ros se s  

cen t e r  g r a t i c u l e  l i n e  2 nS a f t e r  f a l l i n g  edge of PG508 negative-going pulse  

c ros se s  cen t e r  g r a t i c u l e  l i n e .  

aj. INTERACTION - I f  pu lse  t iming i s  not  c o r r e c t ,  a d j u s t  PG508 DELAY 

c o n t r o l .  

ak. P re s s  START/STOP key t o  run program. 

a l .  CHECK - t h a t  program runs cont inuously,  with no t r i g g e r .  
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15. Check I n t e r n a l  Clock Accuracy 

Equipment r e q u i r e d :  

DC503 

T e s t  Osc i l loscope  Probe 

a. T u r n o f f  Mainframepower.  

b .  Remove 7D02 from Mainframe . 

c .  Remove 7D02 right-hand s i d e  pane l .  

d .  I f  Mainframe i s  three-compartment t y p e ,  remove r ight-hand s i d e  

p a n e l .  

e. R e i n s t a l l  7D02 i n  Mainframe ( i n  l e f t -hand  t h r e e  compartments i f  

Mainframe i s  four-compartment type)  . 

f .  Disconnect  probe from Tes t  O s c i l l o s c o p e .  

g. Connect probe BNC connec tor  t o  DC503 channel  A i n p u t  connec tor .  

h .  Connect probe t i p  t o  Main I n t e r f a c e  Board 5202, p i n  25A. 

i. Connect probe ground t o  Main I n t e r f a c e  board 5201, p i n  1A. 

j. Set  DC503 f u n c t i o n  c o n t r o l  t o  .1 S. 

k. Se t  DC503 channel A DC/AC COUPL s w i t c h  t o  ou t  p o s i t i o n .  

1. Turn on Mainframe power whi le  ho ld ing  any 7D02 key  pressed ( t o  

ho ld  o p e r a t i n g  system i n  d i a g n o s t i c  mode). 

m. P r e s s  X key t o  d i s p l a y  module t e s t  menu. 

n. P r e s s  3 key t o  c a l l  keyboard d i a n g o s t i c  module. 

o .  P r e s s  START/STOP key twice  t o  c a l l  keyoard l ayou t  d i s p l a y  f o r  key 

t e s t .  
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p. PressACQMEMkey. 

NOTE 

The d i agnos t i c  rou t ines  a r e  designed so t h a t  

c e r t a i n  keys a t  t h e  left-hand s i d e  of t h e  
keyboard c a l l  c e r t a i n  c lock  f requenc ies .  

q. Adjust DC503 channel A LEVEL c o n t r o l  f o r  S t ab l e  DC503 d i s p l a y .  

r .  CHECK - t h a t  count ind ica ted  on DC503 d i s p l a y  i s  between 19.998 

and 20.002 MHz. 

t. CHECK - t h a t  count ind ica ted  on DC503 d i s p l a y  i s  between 9.999 and 

10.001 MHz. 

NOTE 

DC503 d i s p l a y  should be q u i t e  s t a b l e .  I n d i c a t i o n  

should no t  vary  by more than two counts .  I f  
va r i ance  occurs ,  -ad j u s t  DC503 LEVEL c o n t r o l  t o  

s t a b i l i z e .  

u. P re s s  IMMEDIATE key. 

v. CHECK - t h a t  count ind ica ted  on DC503 d i s p l a y  i s  between 1.9998 
and 2.0002 MHz. 

w. P re s s  WD RECOGNIZER key. 

x. Adjust DC503 channel A LEVEL c o n t r o l  f o r  s t a b l e  DC503 d i sp l ay .  

Y* CHECK - t h a t  count ind ica ted  on DC503 d i s p l a y  i s  between 0.19998 

and 0.20002 MHz. 

z. PressQUALIFYkey. 
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aa. Adjust DC503 channel A LEVEL c o n t r o l  f o r  maximum i n d i c a t i o n  of 

approximately 19 or  20. 

ab. Set DC503 channel A func t ion  con t ro l  t o  10 S. 

ac. CHECK - t h a t  count ind ica ted  on DC503 d i s p l a y  i s  between 199.9 

and 200.0. 

ad. Turn o f f  Mainframe power. 

ae. Perform reve r se  order  of p a r t s  a through i. 

af .  Turn on Mainframe power. 

16. Check Trigger P o s i t i o n  Accuracy 

Equipment requi red :  

Test  Osci l loscope 

50-Ohm Termination ( 2 )  

Hook Tips  

PG502 

Coaxial Cable 

Test  F ix tu re  1 (2 )  

a. Perform p a r t s  a through aa of s t e p  13 except pa r t  p; s e t  output  

pu lse  du ra t i on  t o  42 nS. . 

b. Press  IMMEDIATE, DISPLAY, and PROGRAM keys. 

c .  Move cursor  t o  end of e x i s t i n g  program. 

d .  P re s s  and hold DELETE key u n t i l  e n t i r e  program i s  d e l e t e d .  

e .  Press  ELSE key. 

f .  P re s s  TRIGGER key and en t e r  1 t o  s e l e c t  Timing Option s e c t i o n .  

g. Move cu r so r  t o  Timing Acquis i t ion  Mode f i e l d  and en t e r  1 t o  s e l e c t  

asynchronous with t r i g g e r i n g  on r i s i n g  edge. 
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h .  E n t e r  2  and 0  t o  s e l e c t  20 nS sample p e r i o d .  

i. Move c u r s o r  down t o  Word Recognizer f i e l d  and e n t e r  a l l  0 ' s .  

j .  I f  n e c e s s a r y ,  move c u r s o r  t o  F i l t e r  f i e l d  and e n t e r  000 nS. 

k.  P r e s s  STARTISTOP key t o  run  program. 

1. Move c u r s o r  t o  H o r i z o n t a l  Expansion f i e l d  and e n t e r  1 f o r  X4 

expans ion .  

m. CHECK - t h a t  t r i g g e r  o c c u r s  w i t h i n  one sample pe r iod  of  t ime  t h a t  

l a s t  channel  changed from 1 t o  0 .  For t h r e e  p e r m i s s i b l e  d i s p l a y s ,  s e e  F i g .  

291 9-67 

F i g .  3-15. The 3 P e r m i s s i b l e  T r i g g e r  P o i n t  T r a n s i t i o n s  

n. Repeat p a r t s  k and 1 t e n  t imes  t o  e n s u r e  t h a t  t r i g g e r i n g  o c c u r s  

w i t h i n  one sample p e r i o d .  

17 .  Check G l i t c h  La tch  and G l i t c h  T r i g g e r  

Equipment r e q u i r e d :  

T e s t  O s c i l l o s c o p e  

T e s t  F i x t u r e  1 

Hook T ips  

PG502 

50-Ohm Terminat ion 
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a. Connect 50-Ohm Terminat ion t o  PG502 OUTPUT c o n n e c t o r .  

b .  Connect Tes t  F i x t u r e  1 t o  50-Ohm Terminat ion.  

c .  Using Hook T i p s ,  connect  e i g h t  channe l s  of P6451 t o  T e s t  F i x t u r e  

1 red t e r m i n a l .  Connect o s c i l l o s c o p e  channel  1 t o  red t e r m i n a l ;  ground t o  

b l a c k  t e r m i n a l .  

d .  Using Hook Tip ,  connect  P6451 ground t o  T e s t  F i x t u r e  1 b l a c k  

t e r m i n a l .  

e.  P u l l  PG502 BACK TERM swi tch  t o  ou t  p o s i t i o n .  

f .  Set  PG502 PERIOD c o n t r o l  t o  1 US and t u r n  PERIOD VARIABLE c o n t r o l  

f u l l y  coun te rc lockwise  ( t o  X 1  p o s i t i o n ) .  

g . S e t  PG502 PULSE DURATION c o n t r o l  t o  <2 nS. 

h.  Make c e r t a i n  t h a t  PG502 NORM/COMPLEMENT s w i t c h  i s  s e t  t o  o u t  (NORM) 

p o s i t i o n .  

i. Using T e s t  Osc i l loscope  t o  measure v o l t a g e ,  s e t  PG502 OUTPUT (VOLTS) 

c o n t r o l s  f o r  h i g h  l e v e l  of +2.4  V and low l e v e l  of +0.4 V. 

j. S e t  Tes t  O s c i l l o s c o p e  p o s i t i o n  c o n t r o l s  so  t h a t  c e n t e r  g r a t i c u l e  

l i n e  r e p r e s e n t s  +1 .4  V ,  which i s  d e s i r e d  t h r e s h o l d .  

k. Adjus t  PG502 PULSE DURATION VARIABLE c o n t r o l  f o r  5  nS p u l s e  width 

a t  c e n t e r  g r a t i c u l e  l i n e .  

NOTE 

A s  t h e  PULSE DURATION VARIABLE c o n t r o l  i s  a d j u s t e d ,  

i t  may n o t  be  p o s s i b l e  t o  reach  both  +0.4 and +2 .4  V. 

I n  t h a t  e v e n t ,  i t  i s  important  t o  a d j u s t  t h e  v o l t a g e  

l e v e l s  so  t h a t  t h e  t h r e s h o l d  i s  a t  t h e  50-percent 

p o i n t  of t h e  r i s i n g  and f a l l i n g  edges .  

1. P r e s s  IMMEDIATE, DISPLAY, and PROGRAM keys .  
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m. Move cu r so r  t o  end of e x i s t i n g  program. 

n. P re s s  and hold DELETE key u n t i l  e n t i r e  program i s  de l e t ed .  

o. Press  ELSE key. 

p. P re s s  TRIGGER key and en t e r  1 t o  s e l e c t  Timing Option sec t ion .  

q .  Move cu r so r  t o  Timing Acqu i s i t i on  Mode f i e l d  and e n t e r  1 t o  s e l e c t  

asynchronous with t r i g g e r i n g  on r i s i n g  edge 

r .  Move cu r so r  t o  Sample Period f i e l d  and e n t e r  1 twice  t o  s e l e c t  100 

nS. 

s. Enter  X ' s  i n  a l l  pos i t i ons  of Word Recognizer f i e l d .  

t .  Move cu r so r  t o  G l i t ch  Recognizer f i e l d  and e n t e r  1 i n  b i t  p o s i t i o n  

7  (most s i g n i f i c a n t  b i t ) .  

u. CHECK - t h a t  program i s  a s  shown i n  Fig.  3-16. 

v.  P re s s  STARTISTOP key t o  run program. 

w. CHECK - t h a t  each channel conta ins  s e r i e s  of g l i t c h  marks 10 - + 1 

sample per iods  a p a r t .  

NOTE 

It may be  pos s ib l e  t h a t  a  pu lse  o r  a pu l se  and g l i t c h  

may appear ins tead  of on ly  a  g l i t c h .  However, a  g l i t c h ,  

o r  a  pu l se ,  o r  a  pu lse  and g l i t c h  must appear i n  each 

p o s i t i o n .  See Fig.  3-17. 

x. P re s s  IMMEDIATE, DISPLAY, and PROGRAM keys. 

y. Move cursor  t o  G l i t c h  Recognizer f i e l d  and e n t e r  X i n  b i t  p o s i t i o n  

7  and 1 i n  b i t  pos i t i on  6 .  

z. Pres s  START/STOPkeytorunprogram.  
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TEST 1 
l E L S E  DO 
1 TRIGGER 1 - T I M I N G  
1 0-BEFORE DATA 
1 THRESHOLD V. = 0-PLUS 1. 40 
1 1-ARM ASYNC, T R I G  ON L J R P  
1 SAMPLE PERIOD 1 * 1 - 1 0 0 N S  
1 WORD RECOGNIZER=XXXXXXXX 
1 EXT T R I G  IN=X 
1 G L I T C H  RECQCNIZER=lXXXXXXX 
1 F I L T E R = 0 0 0  N S  

END TEST 1 

D I S P L A Y  + PROGRAM 

291988 

F i g .  3-16. G l i t c h  Latch and Trigger Program. 

i j 4 J J J J J  
1 

' ? J J J J J d  
2 ~ ( J J J J J J  

3 
J J  J  J J 

4 
3 J J 4 J J J  

5 
{ J r J d J r  

t 
J J J  

7 
L L L L T J ' " " " " " " ~  

CURSUR:00000000 @ 014 TRIGGER 

291989 

F i g .  3-17. G l i t c h  L a t c h  and T r i g g e r  Data. 
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aa. CHECK - t h a t  each channel conta ins  s e r i e s  of g l i t c h  marks 10 - + 1 

sample per iods  a p a r t .  See note  above 

ab. Press  IMMEDIATE, DISPLAY, and PROGRAM keys. 

ac. Move cursor  t o  G l i t ch  Recognizer f i e l d  and en t e r  X i n  b i t  pos i t i on  

6 and 1 i n  b i t  pos i t i on  5. 

ad. Pres s  STARTISTOP key t o  run program. 

ae. CHECK - t h a t  each channel conta ins  s e r i e s  of g l i t c h  marks 10 - + 1 

sample per iods  a p a r t .  See note  above 

a£. Continue procedure of i n s e r t i n g  1 i n  i nd iv idua l  G l i t ch  Recognizer 

b i t  pos i t i on  and check f o r  r ecogn i t i on  i n  a l l  e igh t  b i t  p o s i t i o n s .  

18. Check Glitch Position 

Equipment requi red :  

Test  Osci l loscope 

PG502 

PG508 

Hook Tips 

Test  F ix tu re  l ( 2 )  

50-Ohm Termination (2 ) 

Coaxial Cable 

a. Connect 50-ohm Termination t o  PG502 OUTPUT. 

b .  Connect Test  F ix tu re  1 t o  50-Ohm Termination. 

c. Connect 50-ohm te rmina t ion  t o  PG508 ou tpu t .  

d .  Connect Test  F ix tu re  1 t o  50-ohm Termination. 

e. Connect 50-ohm Coaxial Cable from PG502 Tr igger  Output t o  TRIG/GATE 

I N  of  PG508. 
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f .  Using Hook ~ i p s ,  connect P6451 channel 0  t o  PG508 Tes t  F ix tu re  red 

te rmina l .  

g. Connect Test  Osci l loscope Channel 1 Probe t o  PG508 Tes t  F ix tu re  

red terminal  . 

h. Connect Test  Osci l loscope Channel 1  Probe ground t o  PG508 Tes t  

F i x t u r e  b l ack  te rmina l .  

i. Using Hook Tips connect P6451 Channel 1  t o  red te rmina l  of PG502 

Test  F ix tu re .  

j .  Connect P6451 ground t o  b lack  te rmina l  of PG502 Test  F ix tu re .  

k. Connect Test  Osci l loscope Channel 2  probe t o  red terminal  of PG502 

Tes t  F ix tu re .  

1 .  Connect Test Osci l loscope Channel 2  ground t o  b lack  te rmina l  of 

PG502 Test  F i x t u r e .  

m. PG502 Setup:  

Period t o  1 US; Var iab le  Control f u l l y  counterclockwise.  

Durat ion t o  - < 2 nS. 

P u l l  back te rmina t ion  t o  OUT p o s i t i o n .  

Se t  NORM/COMPLEMENT switch t o  OUT (NORM) p o s i t i o n .  

n. Set  PG502 output  l e v e l  v o l t s  t o  low l e v e l  = +0.4 V ,  h igh  l e v e l  = 

+2.4 V a s  measured on Test  Osci l loscope Channel 2. 

o .  Set  Test  Osci l loscope pos i t i on  c o n t r o l s  so t h a t  cen t e r  g r a t i c u l e  

l i n e  r ep re sen t s  +1.4 V,  t h e  des i red  th reshold .  

p. Adjust PG502 pu l se  du ra t i on  v a r i a b l e  con t ro l  f o r  5  nS pu l se  width 

a t  c en t e r  g r a t i c u l e  l i n e .  

NOTE 

A s  t h e  PULSE DUKATION VARIABLE c o n t r o l  i s  ad jus t ed ,  
i t  may not  be poss ib le  t o  reach both +0.4 and +2.4 V. 

I n  t h a t  event i t  i s  important t o  a d j u s t  t he  vo l t age  

l e v e l s  so t h a t  the  threshold i s  a t  t he  50-percent 

po in t  of t he  r i s i n g  and f a l l i n g  edges.  
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q. PG508 se tup :  

Period Control t o  EXT TRIG. 

Set  TRIG~GATE l e v e l  t o  make TRIG'D GATED l i g h t  b l ink .  

Set  mode t o  DELAYED. 

Set DELAY range t o  0 .1  US. 

Se t  DURATION range t o  0 .1  US. 

Set  DURATION VARIABLE f u l l y  counterclockwise. 

Se t  TRANSITION TIME c o n t r o l s  f u l l y  counterclockwise. 

Set  NORMALICOMPLEMENT switch t o  OUT. 

r .  Set  PG508 output l e v e l  con t ro l s  t o  low l e v e l  = +0.4 V ,  h igh l e v e l  

= +2.4 V a s  measured on Test  Osci l loscope Channel 1. 

s. Set  Test Osci l loscope POSITION c o n t r o l  such t h a t  the center  g r a t i c u l e  

l i n e  r ep re sen t s  +1 .4  V. 

t .  Adjust PG508 DELAY VARIABLE such t h a t  the  r i s i n g  edges of both 

channels co inc ide  a t  t h e  center  g r a t i c u l e  l i n e s  

u . Press  IMMEDIATE, DISPLAY, and PROGRAM keys . 

v. Move cu r so r  t o  end of e x i s t i n g  program. 

w. Press  and hold DELETE key u n t i l  e n t i r e  program i s  de l e t ed .  

x. Press  ELSEkey. 

y. Press  TRIGGER key and en te r  1 t o  s e l e c t  Timing Option sec t ion .  

z. Move cursor  t o  Sample Period f i e l d  and en te r  2 and 0 t o  s e l e c t  20 

nS. Enter XXXXXXXl i n t o  Word Recognizer. Enter X X X X X X X X  i n t o  G l i t ch  

Recognizer. 

aa. CHECK - t h a t  program i s  a s  shown i n  Fig.  3-18. 

ab. Press  STARTISTOP key t o  run program. 

ac. Move cu r so r  on d a t a  d i s p l a y  t o  Timing Diagram f i e l d  a t  bottom of 

d i s p l a y  and en te r  1 before  a s t e r i s k  t o  s e l e c t  X4 magni f ica t ion .  
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ad. CHECK - t h a t  d a t a  d i s p l a y  i s  a s  shown i n  F ig .  3-19. 

ae. Check t h a t  g l i t c h  on Channel 1 e i t h e r  c o i n c i d e s  wi th  o r  i s  one 

sample a f t e r  t h e  r i s i n g  edge of Channel 0. I f  Channel 1 i s  sampled a s  d a t a  

t h e  g l i t c h  may o r  may n o t  be  p r e s e n t  Repeat s t e p s  i and ab through ae f o r  

P6451 Channel 2 through Channel 7 .  

I E L S E  DO 
1 TRIGGER 1 - T I M I N G  
1 0-BEFORE DATA 
1 THRESHOLD V .  = 0 -PLUS 1. 40 
1 1-ARM ASYNC, TRIG ON W P ~  
1 SAMPLE P E R I O D  2 * 0-10 NS 
1 WORD RECOGNIZER=XXXXXXXI  
1 EXT T R I G  I N = X  
1 G L I T C H  RECOGNIZER=XXXXXXXX 
I FILTER=OOO NS 

END TEST 1  

D I S P L A Y  + PROGRAM 

2919-70 

Fig. 3-18. Glitch Position Program. 
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SECTION 4 

PREPARATION FOR USE AND RESHIPMENT 

In t roduc t ion  

The 7D02 Logic Analyzer i s  c a l i b r a t e d  and ready t o  use upon r e c e i p t .  

It i s  e l e c t r i c a l l y  compatible with a l l  7000-Series mainframes except t h a t  

used i n  t h e  D i g i t a l  Processing Osci l loscope (DPO). (The DPO mainframe w i l l  

no t  d i g i t i z e  t h e  7D02 o u t p u t s . )  However, f o r  b e s t  o v e r a l l  performance, two 

mainframe models a r e  p re fe r r ed :  t h e  7603 and the  7704A. I f  used i n  a r a c k  
mounted mainframe, t h e  7D02 opera t ing  temperature s p e c i f i c a t i o n  must be  
dera ted  t o  35 degrees  Cels ius  t o  accommodate d i f f e r e n t  a i r  flow p a t t e r n s  

I f  t h e  7D02 i s  used i n  a s to r age  mainframe, it i s  recommended t h a t  t h e  

mainframe be operated i n  non--store mode. 

I n s t a l l a t i o n  

The 7D02 i s  designed t o  occupy th ree  plug-in compartments i n  a 

mainframe. It thus f i l l s  a three-compartment mainframe, such a s  t h e  7603. 

I n  a four-compartment mainframe, such a s  t h e  7704A, t h e  7D02 may be  i n s t a l l e d  

i n  e i t h e r  t h e  right-hand th ree  o r  lef t -hand t h r e e  compartments. Mainframe 
i n t e r f a c e  switching accommodates t h i s .  

Note t h a t  some r ack  mounted mainframes inc lude  v e r t i c a l  rods  i n  f r o n t  

of t h e  plug-in compartments. These rods i n t e r f e r e  with 7D02 i n s t a l l a t i o n  

and must be removed. To do s o ,  remove t h e  screws a t  t he  ends and remove 

t h e  rods .  

I n s t a l l  t he  7D02 i n  t h e  mainframe a s  fol lows:  

1. Turn o f f  mainframe power. 

2. Align 7D02 bottom t r acks  with r a i l s  i n  app rop r i a t e  plug-in 
compartments. 

3. Ca re fu l ly  s l i d e  7D02 i n t o  mainframe and apply f i rm pressure  t o  

s e a t  connectors so t h a t  f ron t  panel v e r t i c a l  face  i s  f l u sh  with mainframe 

f r o n t .  
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4. Connect PMlOl and P6451 t o  f r o n t  panel connectors  a s  app rop r i a t e .  

To remove t h e  7D02 from the  mainframe, t u r n  o f f  mainframe power 

disconnect  PMlOl and P6451, g rasp  t h e  r e l e a s e  l a t c h  a t  t h e  lower edge of 

t h e  f r o n t  panel and p u l l  t h e  u n i t  out  of t h e  mainframe. 

Packaging for Shipment 

I f  t h e  7D02 is t o  be shipped f o r  a  long d i s t a n c e  by commercial c a r r i e r ,  

i t  i s  s t rong ly  recommended t h a t  t he  instrument be packaged i n  t h e  o r i g i n a l  
manner f o r  app rop r i a t e  p ro t ec t i on .  The c a r t o n  and packing ma te r i a l  i n  which 

t h e  instrument  was shipped from the  f ac to ry  should be saved and used f o r  

t h i s  purpose. 

I f  t h e  o r i g i n a l  package i s  unava i lab le  o r  i s  u n f i t  f o r  use ,  pack t h e  

instrument  a s  follows : 

1. Obtain corrugated cardboard car ton  with t e s t  s t r e n g t h  of  a t  l e a s t  

200 pounds and i n s i d e  dimensions of not l e s s  than s i x  inches more than  

instrument  dimensions i n  a l l  places  ( t h i s  w i l l  a l low f o r  i nc lu s ion  of 

cushioning m a t e r i a l s ) .  

2. Wrap instrument  i n  polyethylene shee t ing  t o  p r o t e c t  f i n i s h .  

3. P lace  t h r ee  inches of cushioning ma te r i a l  such a s  urethane foam 

i n  bottom of ca r ton ,  p lace  wrapped instrument on cushioning,  and add a t  

l e a s t  t h r e e  inches of cushioning a t  ends and s i d e s  and on t o p  of instrument  

so  t h a t  i t  i s  he ld  f i r m l y  i n  p lace .  

4. Sea l  c a r t o n  secu re ly  with shipping tape o r  i n d u s t r i a l  s t a p l e r  o r  

a  combination of both methods. 

F u r t h e r ,  i f  t h e  instrument  i s  t o  be  shipped t o  a  Tektronix Serv ice  
Center o r  t o  t h e  Factory Service Center fo r  r e p a i r  o r  s e r v i c e ,  a t t a c h  t o  
t h e  instrument  a  t a g  conta in ing  the  following information:  

1. Name and address of t h e  owner. 

2. Name of t h e  i nd iv idua l  t o  be contacted i f  necessary.  
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3.  Instrument type and s e r i a l  number. 

4. Descr ip t ion  of t h e  required se rv i ce .  

Also, inc lude  the  Tektronix Serv ice  Center address and the  owner's 

address  on the  car ton  i n  one o r  more prominent l o c a t i o n s .  
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SECTION 5 

MAINTENANCE 

P r e v e n t i v e  Maintenance 

P r e v e n t i v e  maintenance c o n s i s t s  of  p e r i o d i c  i n s p e c t i o n  and c l e a n i n g  

of t h e  i n s t r u m e n t .  P r e v e n t i v e  maintenance procedures  performed on a  r e g u l a r  

b a s i s  may p reven t  ins t rument  breakdown and w i l l  improve r e l i a b i l i t y .  The 

s e v e r i t y  of  t h e  c o n d i t i o n s  under which t h e  ins t rument  is  o p e r a t e d  w i l l  

d e t e r m i n e  t h e  f requency o f  p r e v e n t i v e  maintenance p rocedures .  A u s u a l l y  

convenient  and a p p r o p r i a t e  t ime t o  perform t h e s e  procedures  i s  immediately 

p r i o r  t o  ins t rument  adjus tment  . 

V i s u a l  I n s p e c t i o n  

The ins t rument  shou ld  be  i n s p e c t e d  c a r e f u l l y  f o r  such d e f e c t s  a s  

broken c o n n e c t i o n s ,  damaged c i r c u i t  boards ,  improper ly  s e a t e d  semiconduc to r s ,  

and heat-damaged p a r t s .  It i s  normal ly  n o t  n e c e s s a r y  t o  d i sassemble  t h e  

ins t rument  f o r  t h i s  purpose .  However, removal of c o v e r s  i s  a p p r o p r i a t e .  

C o r r e c t i v e  p rocedures  f o r  most v i s i b l e  d e f e c t s  a r e  obv ious .  However, 

p a r t i c u l a r  c a r e  must be  t aken  i f  heat-damaged components a r e  found. It may 

n o t  be  s u f f i c i e n t  t o  mere ly  r e p l a c e  such components. Overheat ing u s u a l l y  

i n d i c a t e s  o t h e r  problems i n  t h e  i n s t r u m e n t .  T h e r e f o r e ,  i t  i s  most important  

t h a t  t h e  cause  o f  o v e r h e a t i n g  be i d e n t i f i e d  and c o r r e c t e d  t o  p reven t  

r e c u r r e n c e  o f  t h e  damage. 

Cleaning 

Accumulation o f  d u s t  and d i r t  on components a c t s  a s  an  i n s u l a t i n g  

b l a n k e t  and p reven t s  e f f i c i e n t  h e a t  d i s s i p a t i o n .  This  can cause  o v e r h e a t i n g  

and component breakdown. Dust on components i s  t roublesome a l s o  because 

of i t s  e l e c t r i c a l  c o n d u c t i v i t y  under h i g h  humid i ty  o p e r a t i n g  c o n d i t i o n s .  

C A U T I O N  D 
Avoid t h e  use  of  checmical  c l e a n i n g  a g e n t s  t h a t  

might damage p l a s t i c  p a r t s  used i n  t h e  i n s t r u m e n t .  

I n  p a r t i c u l a r ,  avoid chemical  compounds t h a t  c o n t a i n  

benzene,  t o l u e n e ,  x y l e n e ,  a c e t o n e ,  o r  s i m i l a r  s o l v e n t s .  
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E x t e r i o r  

Loose d i r t  and d u s t  accumulat ion on e x t e r i o r  s u r f a c e s  can be removed 

wi th  a  s o f t  c l o t h  o r  b rush .  B u i l t  up accumulat ion of  hardened m a t e r i a l s  

can  be  removed wi th  a  s o f t  c l o t h  dampened i n  a  s o l u t i o n  of  mi ld  d e t e r g e n t  

and w a t e r .  Abras ive  c l e a n e r s  should  no t  be used.  

E x t r a  c a r e  should  be  t aken  i n  c l e a n i n g  t h e  f r o n t  panel  pushbut ton 

a r e a .  Cleaning s o l u t i o n  must not  be allowed t o  e n t e r  around t h e  b u t t o n s .  

I f  a  d r y  c l o t h  o r  b rush  does no t  s u f f i c e  i n  c l e a n i n g  t h e  f r o n t  p a n e l ,  u s e  

a  v e r y  s l i g h t l y  dampened c l o t h  t o  remove s o i l .  

I n t e r i o r  

Loose d u s t  can b e s t  be removed from i n t e r i o r  s u r f a c e s  by blowing wi th  

low-pressure ,  d r y  a i r .  Any remaining d i r t  can be removed e i t h e r  wi th  a  

bruch and a i r  p r e s s u r e  o r  wi th  a  c l o t h  dampened i n  a  s o l u t i o n  o f  mi ld  

d e t e r g e n t  and w a t e r .  A co t ton- t ipped  swab is  u s e f u l  f o r  c l e a n i n g  i n  smal l  

s p a c e s .  

Note t h a t  c l e a n i n g  normal ly  r e q u i r e d  wi th  most keyboards i s  no t  

r e q u i r e d  f o r  t h e  7D02 keyboard. Disassembly and reassembly r e q u i r e s  s p e c i a l  

t o o l s  and f i x t u r e s  and should  no t  be  a t t empted  i n  t h e  f i e l d .  
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CORRECTIVE MAINTENANCE 

Correc t ive  maintenance c o n s i s t s  u sua l ly  of component replacement t o  

e f f e c t  r e p a i r s .  Techniques required t o  rep lace  components i n  t h e  7D02 a r e  

descr ibed i n  t h i s  s e c t i o n .  

Static-Sensitive Components 

C A U T I O N  a 
S t a t i c  discharge can damage any semiconductor 

component i n  t h i s  instrument .  

This instrument conta ins  e l e c t r i c a l  components t h a t  a r e  suscep t ib l e  

t o  damage from s t a t i c  discharge.  See Table 5-1 for  r e l a t i v e  s u s c e p t i b i l i t y  

of var ious  c l a s s e s  of seniiconductors. S t a t i c  vo l tages  of 1  kV t o  30 kV a r e  

common i n  unprotected environments . 

Observe t h e  following precaut ions t o  avoid damage: 

1. Minimize handling of s t a t i c - s e n s i t i v e  components. 

2. Transport and s t o r e  s t a t i c - s e n s i t i v e  components o r  assemblies i n  

t h e i r  o r i g i n a l  con ta ine r s ,  on a  metal r a i l ,  o r  on conductive foam. Label 

any package t h a t  conta ins  s t a t i c - s e n s i t i v e  assemblies o r  components. 

3. Discharge the  s t a t i c  vo l tage  from your body by wearing a  w r i s t  

s t r a p  while handling these  components. Servicing s t a t i c - s e n s i t i v e  assemblies 

o r  components should be performed only a t  a  s t a t i c - f r e e  work s t a t i o n  by 

q u a l i f i e d  s e r v i c e  personnel.  

4 .  Nothing capable of generat ing o r  holding a  s t a t i c  charge should 

be allowed on the  work s t a t i o n  su r f ace .  

5. Keep the  component leads shorted toge ther  whenever poss ib le .  

6 .  Pick up components by t h e  body, never by the  leads .  
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7. Do not s l i d e  the  components over any su r f ace .  

8. Avoid handling components i n  a reas  t h a t  have a  f l o o r  o r  work-surface 

covering capabi le  of generat ing a  s t a t i c  charge. 

9. Use a  so lder ing  i ron  tha t  i s  connected t o  e a r t h  ground. 

10. Use only  spec i a l  a n t i s t a t i c  suc t ion  type o r  wick type desoldering 

t o o l s .  
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TABLE 5-1 

RELATIVE SUSCEPTIBILITY TO STATIC DISCHARGE DAMAGE 

Semiconductor Classes  

MOS o r  CMOS m i c r o c i r c u i t s  

o r  d i s c r e t e s ,  o r  l i n e a r  

mic roc i r cu i t s  with MOS 
inputs  . (Most Sens i t i ve )  

ECL 

Schottky s igna l  diodes 

Schottky TTL 

High-frequenc y  b ipo la r  
t r a n s i s t o r s  

JFETs 

Linear mic roc i r cu i t s  

Low-power Schottky TTL 

TTL (Least Sens i t i ve )  I 

Rela t ive  
S u s c e p t i b i l i t y  

Levels* 

*Volt age equiva len t  f o r  l e v e l s  : 

1 = 100 t o  500 V 4 = 500 V 7 = 400 t o  1000 V ( e s t . )  
2  = 200 t o  500 V 5  = 400 t o  600 V 8 = 900 V 

3 = 250 V 6  = 600 t o  800 V 9  = 1200 V 

(Voltage discharged from a  100 pF capac i to r  through a  

r e s i s t a n c e  of 100 ohms.) 
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Obtaining Replacement Parts 

A l l  e l e c t r i c a l  and mechanical  replacement p a r t s  can be ob ta ined  through 

any Tek t ron ix  F i e l d  O f f i c e  o r  r e p r e s e n t a t i v e .  However, many s tandard  

e l e c t r o n i c  components may be  ob ta ined  l o c a l l y  i n  l e s s  t ime t h a n  would be 

r e q u i r e d  t o  o r d e r  from Tekt ron ix ,  Inc .  Before o r d e r i n g  o r  purchas ing  

replacement p a r t s ,  check t h e  a p p r o p r i a t e  p a r t s  l i s t  f o r  v a l u e ,  t o l e r a n c e ,  

r a t i n g  and d e s c r i p t i o n .  

NOTE 

When s e l e c t i n g  replacement p a r t s ,  i t  i s  important  

t o  remember t h a t  t h e  phys ica l  s i z e  and shape o f  a  

component may a f f e c t  i t s  performance i n  t h e  

i n s t r u m e n t ,  p a r t i c u l a r l y  a t  h i g h  f r e q u e n c i e s .  A l l  

p a r t s  should  be  d i r e c t  replacements  u n l e s s  it i s  
known t h a t  a  d i f f e r e n t  component w i l l  not  a d v e r s e l y  

a f f e c t  ins t rument  performance.  

Some p a r t s  used i n  t h e  7D02 a r e  manufactured o r  s e l e c t e d  by Tek t ron ix  

t o  s a t i s f y  p a r t i c u l a r  r equ i rements ,  o r  a r e  manufactured f o r  Tek t ron ix  t o  

i n t e r n a l l y  genera ted  s p e c i f i c a t i o n s .  Most o f  t h e  mechanical  p a r t s  used i n  

t h e  ins t rument  were manufactured by Tektronix .  To determine t h e  manufac tu re r  

o f  p a r t s ,  r e f e r  t o  t h e  p a r t s  l i s t ,  Cross Index Mfg. Code Number t o  

Manufacturer .  

When o r d e r i n g  replacement p a r t s  from Tekt ron ix ,  Inc  . , i n c l u d e  t h e  

fo l lowing  informat  i o n :  

1. Ins t rument  t y p e .  

2. Ins t rument  s e r i a l  number. 

3 .  D e s c r i p t i o n  o f  t h e  p a r t  ( i f  e l e c t r i c a l ,  i n c l u d e  c i r c u i t  d e s i g n a t o r ) .  

4. Tek t ron ix  p a r t  number. 
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Solder ing  Techniques 

To avoid e l e c t r i c a l  shock, disconnect  t he  instrument 

from t h e  power source before  a t tempting so lder ing .  

C A U T I O N  a 
The c i r c u i t  boards used i n  t he  7D02 a r e  mu l t i l aye r  

type boards with conductive paths  laminated between 

t h e  board l aye r s .  A l l  s o lde r ing  on these  boards 

should be done with extreme ca re  t o  avoid breaking 

t h e  connect ions.  Only experienced maintenance 

personnel should attempt r e p a i r  of t h e  boards.  

The r e l i a b i l i t y  and accuracy of t h e  7D02 can be maintained only  i f  

proper so lder ing  techniques a r e  used when r epa i r i ng  o r  rep lac ing  p a r t s .  

General so lde r ing  techniques t h a t  apply t o  maintenance of any p rec i s ion  

e l e c t r o n i c  equipment should be used when r e p a i r i n g  the  instrument .  Use 

on ly  60/40 res in-core ,  e lec t ron ic -grade  s o l d e r .  The choice of so lde r ing  

i ron  i s  determined by t h e  r e p a i r  t o  be made. When so lder ing  on c i r c u i t  

boards,  use an 8- t o  15-watt penci l - type so lder ing  i o r n  with a  very  small  

wedge-shaped o r  pointed t i p .  Keep the  t i p  properly t inned fo r  be s t  hea t  

t r a n s f e r  t o  t h e  so lde r  j o i n t .  A h ighe r  wattage so lde r ing  i ron  may sepa ra t e  

t he  wir ing from the  board base m a t e r i a l .  Apply only enough hea t  t o  remove 

t h e  component o r  t o  make a  good so lde r  j o i n t .  Also, apply on ly  enough 

so lde r  t o  make a  f i rm j o i n t .  

For metal t e rmina ls  such a s  coaxia l  cab le  ground lugs ,  a  h igher  wattage 

so lder ing  i r o n  may be requi red .  It i s  thus necessary t o  match t h e  so lder ing  

i r o n  t o  t h e  t a sk .  For example i f  t h e  component i s  connected t o  t h e  chas s i s  

o r  o ther  such l a rge  hea t - r ad i a t i ng  su r f ace ,  a  so lder ing  may r equ i r e  a  

l a r g e r  t i p  and h igher  wattage i r o n  (about 40 w a t t s ) .  

The fol lowing technique should be used t o  rep lace  a  soldered component 

on a  c i r c u i t  board: 
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1. Grip one lead of t h e  component t o  be removed with long-nose p l i e r s  

and touch the  so lder ing  i ron  t i p  t o  the  lead a t  t he  so lder  connection. Do 

not  p lace  t h e  t i p  d i r e c t l y  on t h e  board as  t h i s  may cause damage t o  t he  

board. 

2. Gently p u l l  t h e  lead out a s  t he  so lder  me l t s .  I f  t h e  lead cannot 

be removed without increased force ,  t r y  t o  remove the  o the r  lead of t h e  

component. 

NOTES 

Some component leads  a r e  d i f f i c u l t  t o  remove because 

of a  bend placed i n  each lead during t h e  board manu- 

f ac tu r ing  process .  The purpose of t h e  bends i s  t o  
hold t h e  component i n  p lace  during a flow so lde r ing  

process  t h a t  so lde r s  a l l  components a t  one t ime. 

I f  a  component lead i s  extremely d i f f i c u l t  t o  remove, 

i t  may be  h e l p f u l  t o  s t r a i g h t e n  the  lead on t h e  back 
s i d e  of t h e  board with p l i e r s  o r  a  small  screwdriver  

while  hea t ing  t h e  connection. 

Unsolder t h e  component from t h e  c i r c u i t  board by 

applying hea t  t o  t h e  component lead so t h a t  t h e  

so lde r  w i l l  remain on the  board. I f  it i s  necessary  

t o  remove excess so lde r  from a  c i r c u i t  board ho le  

f o r  e a s i e r  i n s t a l l a t i o n  of a  new component, a  so lder -  
removal t o o l  should be used. 

3 .  Bend t h e  leads  on t h e  new component t o  f i t  t h e  c i r c u i t  board ho l e s .  

( I f  t h e  canponent i s  t o  be i n s t a l l e d  while t he  board is  s t i l l  i n s t a l l e d  

i n  t h e  instrument ,  t r i m  t h e  leads  t o  j u s t  p ro t rude  through t h e  board.)  

4 .  I n s e r t  t h e  component leads  i n  t h e  ho les  and s e a t  t he  component i n  

t he  same pos i t i on  a s  was t he  removed component. I f  t h e  component w i l l  not  

s e a t  p roper ly  because of so lde r  remaining i n  t h e  h o l e s ,  hea t  t h e  so lder  

u n t i l  t h e  component w i l l  s e a t  proper1 y. 

5 .  Hold t h e  lead between the  component body and t h e  so lde r  connection 

with long-nose p l i e r s  ( o r  another heat  s i nk  t o  pro tec t  t he  hea t - s ens i t i ve  

component), touch t h e  so lder ing  i ron  t i p  t o  t h e  lead connect ion,  and apply 

a  small  amount of so lde r  t o  make a  f i rm connection. 
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6 .  Trim any lead excess t h a t  protrudes through board ( i f  not a l ready  

done i n  s t e p  3 ) .  

7. Clean the  a rea  around the  connection with a  flux-remover so lven t ,  

taking ca re  not t o  remove information pr in ted  on the  board. 

Component Removal and Rep1 acement 

I W A R N I N G  I 

To avoid e l e c t r i c a l  shock, disconnect  the  instrument 

from t h e  power source before removing components. 

Mechanical and Small Components 

The exploded view drawing assoc ia ted  with the  Replaceable Mechanical 

Par t s  l i s t  may be he lpfu l  i n  the  removal o r  disassembly of ind iv idua l  

components subassemblies.  Component l oca t ions  a r e  shown i n  t h e  Diagrams 

and C i rcu i t  Board I l l u s t r a t i o n s  Sect ion.  For s p e c i f i c  i n s t r u c t i o n s  pe r t a in ing  

t o  soldered p a r t s  such a s  r e s i s t o r s ,  c a p a c i t o r s ,  and d iodes ,  r e f e r  t o  the  

Soldering Techniques paragraph. 

C i r c u i t  Boards 

The following paragraphs conta in  d e t a i l e d  procedures f o r  removal of 

c i r c u i t  boards for  r e p a i r  or  replacement. I f  a  c i r c u i t  board i s  damaged 

beyond the  p r a c t i c a l  l i m i t  of f i e l d  r e p a i r ,  rep lace  the  e n t i r e  board and 

r e tu rn  the board through a  F ie ld  Office o r  t he  Factory Service Center.  

Par t  numbers of completely wired boards a r e  given i n  t he  Replaceable 

E l e c t r i c a l  P a r t s  L i s t .  

NOTE 

In t he  following procedures: t h e  term " r igh t  

s i d e  up" means t h a t  the  instrument i s  i n  normal 

opera t ing  pos i t i on ,  t h e  term "left-hand s i d e  up" 

means t h a t  t he  instrument i s  r e s t i n g  on the  

sur face  t h a t i s  t o  the r i g h t  when one faces the  

f ron t  panel ,  and the  term "right-hand s i d e  up" 

means the  oppos i te .  
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In  each in s t ance  , replacement i s  accomplished i n  e s s e n t i a l l y  t h e  r eve r se  

o rde r  of removal. 

C A U T I O N  D 
Avoid touching the  gold connectors on c i r c u i t  

boards.  O i l s  and moisture  can s e r i o u s l y  degrade 

contac t  q u a l i t y .  

Keyboard -- Remove t h e  Keyboard as  fol lows:  

1. P lace  instrument r i g h t  s i d e  up while facing f ron t  panel .  

2. Remove four screws on upper f ron t  panel;  remove panel .  

3 .  Remove two l a r g e r  screws t h a t  f a s t en  subpanel t o  f ron t  c a s t i n g ;  

1  i f t  subpanel and keyboard out from cas t i ng .  

4. Remove t h r e e  harmonica connectors  from back of keyboard and remove 

keyboard/ subpanel assembly. 

5. Remove e igh t  small  screws t o  s epa ra t e  keyboard from subpanel.  

Probe I n t e r f a c e  Board -- Remove t h e  Probe I n t e r f a c e  Board as  fol lows:  

NOTE 

This  board must be removed before  the  Front Pane l ,  

I C  Acqu i s i t i on ,  T r igge r ,  Front End, Word Recognizer,  

Expansion Option, and Acquis i t ion  Memory Boards can 

be removed. 

1. Place instrument lef t -hand s i d e  up while facing instrument bottom. 

2. Remove t h r e e  screws t h a t  secure board t o  nutblocks.  

3. Using f i nge r  p re s su re ,  c a r e f u l l y  pry board loose from connector 

and remove board. 
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NOTE 

To remove any of t h e  other  boards,  t he  long aluminum 

s t r i p  screwed t o  t he  top  center  r a i l  must be removed. 

Front Panel Board -- Remove the  Front Panel Board as  fol lows:  

1. Place instrument left-hand s i d e  up. 

2. Remove screws from two nutblocks on board a t  top  center  and bottom 

center  r a i l s .  The bottom screw i s  located under the  l a t c h  b a r .  (Leave 

nutblocks on board.) 

3 .  Disconnect five-wire harmonica connector t h a t  leads  t o  f ron t  panel 

BNC connectors .  

4. Disconnect two-wire harmonica connector t ha t  leads  t o  P6451 Board. 

5. I f  Keyboard has not been removed, disconnect  t h ree  harmonica 

connectors  t h a t  lead t o  Keyboard. 

6 .  Using f inge r  pressure ,  c a r e f u l l y  loosen board from connector;  

remove board from instrument,  taking care  not t o  damage components on 

board. 

I C  Acquis i t ion  Board -- Remove the  I C  Acquis i t ion  Board as  follows: 

1. Place instrument left-hand s i d e  up while facing instrument bottom. 

2. Remove connector leading t o  P6451 Board. Do not pu l l  on the  cable .  

3 .  Using f inge r  pressure ,  c a r e f u l l y  loosen board from connector;  

remove board from instrument ,  taking care  not t o  damage components. 

Trigger  Board, Front End Board, Word Recognizer Board, Expansion Option 

Board, and Acquis i t ion  Memory Board -- Remove each of these  boards a s  

follows : 

1. Place instrument r i g h t  s i d e  up while facing instrument left-hand 

s i d e .  
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2. Using f i n g e r  p r e s s u r e ,  c a r e f u l l y  loosen  board from connec tor ;  

remove board from ins t rument ,  t a k i n g  c a r e  not  t o  damage components on 

board.  

NOTE: The Probe I n t e r f a c e  board need not  be removed i n  o r d e r  t o  remove t h e  

fo l lowing  board.  

State Machine Board, CPU Board and Display Board -- Remove each o f  t h e s e  

boards  a s  fo l lows :  

1. P l a c e  ins t rument  r i g h t  s i d e  up whi le  fac ing  ins t rument  lef t -hand 

s i d e .  

2. Remove screw t h a t  s e c u r e s  nu tb lock  a t  corner  of board t o  upper 

l e f t -hand  r a i l .  (Leave nu tb lock  on b o a r d . )  

3 .  Using f i n g e r  p r e s s u r e ,  c a r e f u l l y  loosen  board from connec tor ;  

remove board from ins t rument ,  t a k i n g  c a r e  no t  t o  damage components on 

board .  

Power Supply Board -- Remove t h e  Power Supply Board a s  fo l lows :  

1. Remove Disp lay  and CPU boards  a s  o u t l i n e d  above. 

2. P l a c e  ins t rument  r i g h t  s i d e  up whi le  fac ing  r e a r  pane l .  

3 .  Remove two l a r g e  screws t h a t  s e c u r e  h e a t  s i n k  t o  r e a r  pane l .  

4 .  Remove screw t h a t  s e c u r e s  nu tb lock  a t  corner  of board t o  upper 

l e f t -hand  r a i l .  (Leave nu tb lock  on board . )  

5. Turn ins t rument  ups ide  down. 

6. Remove screw t h a t  s e c u r e s  nu tb lock  a t  corner  o f  board t o  lower 

l e f t -hand  r a i l .  

7. P l a c e  ins t rument  r i g h t  s i d e  up. 
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8. Kemove screw t h a t  secures  nutblock a t  c en t e r  of board t o  t o p  cen t e r  

r a i l .  

9. Using f i nge r  p re s su re ,  c a r e f u l l y  loosen board from connector .  

10. Taking ca re  not t o  damage components on board o r  o ther  components, 

move board toward Display Board pos i t i on  and remove from instrument .  

V e r t i c a l  and Horizontal  I n t e r f a c e  Boards -- Remove each board a s  fol lows:  

1. P lace  instrument r i g h t  s i d e  up while facing instrument r e a r  panel .  

2. Remove Power Supply Board as  ou t l i ned  above. 

3 .  Remove four screws t h a t  secure p l a s t i c  c i r c u i t  card guide t o  r e a r  

panel . 

4. Disconnect two harmonica connectors  t h a t  lead t o  Main I n t e r f a c e  

board. 

5. Remove p l a s t i c  c i r c u i t  card guide and board from r e a r  panel.  

6. Spring p l a s t i c  guide f i nge r s  open t o  s epa ra t e  board from guide.  

P6451 Board -- Remove the  P6451 Board as  fol lows:  

1. P lace  instrument left-hand s i d e  up while fac ing  f ron t  panel .  

2. Remove four screws t h a t  secure lower f ron t  panel t o  f ron t  ca s t i ng ;  

remove panel while a t  t he  same time disconnect ing five-wire harmonica 

connector from Front Panel Board. 

3. Disconnect. two-wire harmonica connector t h a t  l e ads  t o  Front Panel 

Board. 

4. Remove four screws t h a t  secure  P6451 Board bracket  t o  f ron t  ca s t i ng .  

5. Disconnect mult i -pin connector from I C  Acquis i t ion  Board. 

6. Remove board from bottom of instrument .  
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Main I n t e r f a c e  Board -- Remove t h e  Main I n t e r f a c e  Board a s  follows: 

1. Remove a l l  o ther  boards a s  out l ined  above. 

2. Place instrument r i g h t  s i d e  up while facing right-hand s i d e .  

3. Remove seven screws t h a t  secure board t o  nutblocks on upper and 

lower right-hand r a i l s  . 

4. Disconnect four harmonica connectors t ha t  lead t o  Ver t i ca l  and 

Horizontal  I n t e r f a c e  Boards. 

5. Remove board from instrument .  

Semiconductors 

Semiconductors should not be removed unless  de fec t ive .  I f  removed 

from i t s  socket during maintenance, a semiconductor should be returned t o  

t h e  same socket .  When a semiconductor i s  rep laced ,  a thorough check of t h e  

a f f ec t ed  instrument s ec t ion  should be performed. 

C A U T I O N  D 
To avoid component damage, remove power from 

t h e  instrument before  removing o r  rep lac ing  

semiconductors. 

Replacement devices  should be e i t h e r  of t he  o r i g i n a l  type o r  d i r e c t  

replacements.  The lead conf igura t ion  of semiconductor devices  used i n  t he  

7D02 a r e  shown i n  the  Diagrams and C i rcu i t  Board I l l u s t r a t i o n s  sec t ion .  

When r ep lac ing ,  check the  manufacturer 's  basing diagram. Semiconductors 

t h a t  have heat r a d i a t o r s  use s i l i c o n e  grease t o  increase  heat  t r a n s f e r .  

Replace the  grease when rep lac ing  the  semiconductors. 

I W A R N I N G  b 

Handle s i l i c o n e  grease with ca re .  Avoid g e t t i n g  

grease  i n  eyes.  Wash hands thoroughly a f t e r  use.  

An e x t r a c t i n g  too l  should be used t o  remove the  socketed multi-pin 

in t eg ra t ed  c i r c u i t  t o  prevent pin damage. The too l  i s  ava i l ab l e  from 
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Tektronix a s  P a r t  Number 003-0619-00. I f  an ex t r ac t ing  too l  i s  not a v a i l a b l e ,  

exert  pressure evenly on both ends of the  device.  Avoid disengaging p ins  

on one end before t he  o ther  as  t h i s  may damage t h e  device.  

In te rconnect ing  P ins  

The pin connectors used t o  connect wires t o  in te rconnect ion  pins a r e  

clamped t o  the  ends of the  wires .  These a re  replaced by removing the  o ld  

connector and clamping a  new one i n  i t s  p lace .  

These pins  can be grouped together  and mounted i n  a  p l a s t i c  ho lde r ,  

thus forming a  harmonic connector t h a t  i s  i n s t a l l e d  and removed as  a  

mult i -pin connector .  The f i r s t  end-lead pin (number 1 )  i s  soldered t o  a  

square pad t o  provide co r r ec t  o r i e n t a t i o n  of t h e  mult i -pin connector.  Make 

c e r t a i n  t h a t  t he  arrow on the  multi-pin connector i s  a l igned with t h i s  

square pad when rep lac ing  the connector.  I f  ind iv idua l  end-lead connectors 

a r e  removed from the  p l a s t i c  ho lde r ,  note  the  wire co lo r s  fo r  replacement. 

Circuit-Board P ins  

A c i r c u i t  board pin replacement k i t ,  inc luding  the  necessary t o o l s ,  

i n s t r u c t i o n s ,  and replacement p ins ,  i s  ava i l ab l e  from Tektronix a s  Par t  

Number 040-0542-00. 

C A U T I O N  

Only experienced s e r v i c e  personnel should attempt 

t o  rep lace  pins on mult i - layer  boards.  

Replace a  p in  a s  fol lows:  

1. Disconnect connector from pin. 

2. Using so lder ing  techniques out l ined  e a r l i e r  i n  t h i s  s e c t i o n ,  

unsolder pin and remove it  from board, leaving f e r r u l e  i n  hole  i f  poss ib le .  

(1f f e r r u l e  i s  removed with p in ,  c lean  hole  with so lder  removal t oo l  and 
s c r i b e . )  

3 .  Carefu l ly  press  new pin i n t o  hole  i n  board. ( I f  f e r r u l e  remained 

i n  hole i n  s t e p  2  above, remove new f e r r u l e  from new pin before i n s e r t i o n  

i n t o  ho le .  If f e r r u l e  was removed, press  new pin with f e r r u l e  i n t o  h o l e . )  
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4. Pos i t i on  replacement pin square ly  a s  was removed pin.  

5. Solder  p in  t o  board as  was removed p in .  

6. I f  removed p in  was bent t o  move with connector ,  c a r e f u l l y  bend 

replacement p in  t o  same angle .  

7. Rep1 ace connector .  

Performance Check Af t e r  Repair 

Af t e r  any e l e c t r i c a l  component has been rep laced ,  t h e  performance of 

t he  a f f ec t ed  c i r c u i t s  should be checked. I f  t he re  a r e  adjustments a f f e c t e d ,  
those  adjustments should be checked. Refer t o  Sec t ion  3, Performance Check 

and Adjustment . 

INTERNAL DIAGNOSTICS 

In t roduc t ion  

The 7D02 conta ins  t h r ee  types of d i agnos t i c s  t o  make t h e  t a s k  of 

t roubleshoot ing  e a s i e r  and more e f f i c i e n t .  These a re :  1 )  t h e  Power-Up 

V e r i f i c a t i o n  r o u t i n e ,  which runs au tomat ica l ly  each time the  un i t  i s  powered 

up; 2 )  t h e  Diagnost ic  Monitor--Module T e s t ,  which can be run by t h e  user  
i f  an e r r o r  has been de tec ted  during t h e  Power-Up V e r i f i c a t i o n  o r  t o  

exe rc i s e  t h e  instrument;  and 3 )  t h e  S igna ture  Exerc i se r  Mode, which genera tes  

t e s t  pa t t e rns  t h a t  can be v e r i f i e d  with a  s igna tu re  analyzer  such as  t h e  

Sony Tektronix 308. 

Diagnos t ics  Overview 

Power-up v e r i f i c a t i o n  i s  t h e  s e l f - t e s t  process t h a t  t h e  7D02 goes 

through each time power i s  turned on o r  the  r e s e t  switch i s  pressed. The 

idea  behind power-up v e r i f i c a t i o n  i s  t o  provide t he  user  with a  h igh  

confidence l e v e l  t h a t  t h e  7D02 i s  opera t ing  c o r r e c t l y .  The only t e s t s  t h a t  

a r e  not  performed a t  power-up a r e  those t h a t  r equ i r e  s t imulus from the  

pe r sona l i t y  module o r  r equ i r e  some response from the  opera tor  such a s  

press ing  keys o r  examining d i sp l ays .  I f  t h e  power-up t e s t s  f ind  no f a i l u r e s ,  

t h e  7D02 goes d i r e c t l y  i n t o  normal opera t ion .  I f  a  f a i l u r e  i s  de t ec t ed ,  

t h e  t e s t  r e s u l t s  remain on t h e  screen and the  opera tor  i s  given the  opt ion 
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of e i t h e r  ignoring the  e r r o r  and going i n t o  normal opera t ion ,  o r  of en t e r ing  

the  d i agnos t i c s  monitor and attempting t o  i s o l a t e  the  cause of the f a i l u r e .  

In choosing t o  en t e r  the  d i agnos t i c s  monitor ,  t h e  opera tor  should 

r e f e r  t o  the  t roubleshooting t r e e s  a t  the  back of t h i s  s ec t ion .  I f  t h e  

power-up v e r i f i c a t i o n  does not de t ec t  any e r r o r s  but t he  user wishes t o  

run the addi t iona l  t e s t s  not run a t  power-up, a  f a i l u r e  may be induced a t  

power-up. Hold a  key down f o r  about f i v e  seconds immediately a f t e r  turning 

on the  power, which causes the  KEYBOARD t e s t  t o  f a i l .  Then s e l e c t  the. 

d i agnos t i c  monitor opt ion from the  i n s t r u c t i o n s  on the  screen .  

Power-up Test  vs  Diagnostic Monitor "Test A l l t t  

In  most r e s p e c t s ,  power-up v e r i f i c a t i o n  i s  t h e  same a s  t he  d i agnos t i c  

" t e s t  a1 1" funct ion .  The except ions t o  t h i s  r u l e  a r e  explained below. 

1. Diagnost ics  ROM. The power-up sequence i s  t he  only time t h a t  t he  

d i agnos t i c s  ROM i s  t r e a t e d  d i f f e r e n t l y  than any o the r  ROM. Since an e r r o r  

i n  t h i s  ROM could cause the  d i agnos t i c s  t o  f a i l ,  i t  i s  e s s e n t i a l  t o  v e r i f y  

i t s  opera t ion  as quick ly  as  poss ib le .  The t e s t s  performed a re  p rec i s ly  the  

same ones used l a t e r  t o  check the  firmware ROMs. I f  t he  d i agnos t i c  ROM 

should happen t o  f a i l  power-up v e r i f i c a t i o n ,  the user  i s  so informed and 

i s  prompted t o  press  a  key t o  begin normal opera t ion ,  s i n c e  power-up 

v e r i f i c a t i o n  cannot cont inue.  See the  explanat ion of t e s t  s t r a p  P1006 for  

an exception t o  t h i s  r u l e .  

2. Program RAM. During power-up v e r i f i c a t i o n ,  no RAM i s  used u n t i l  i t  

can be proven good. The only a rea  of RAM t h a t  i s  c r i t i c a l  fo r  d i agnos t i c s  

i s  t h a t  between address COOO and COFF, where s t a c k  and va r i ab l e s  a r e  s to red .  

Af te r  t h e  Power-up Program RAM check i s  complete, the  d i agnos t i c s  wr i t e s  

t h e  t e s t  r e s u l t s  on the  screen ,  then checks t o  see i f  any f a i l u r e  t h a t  may 

have occurred was i n  the  c r i t i c a l  area.  I f  no e r r o r s  were found i n  t h a t  

f i r s t  256 words of RAM, then power-up cont inues with the  r e s t  of the  t e s t s .  

I f  a  f a i l u r e  did occur somewhere between addresses COOO and COFF, the user  

i s  warned tha t  power-up v e r i f i c a t i o n  cannot continue and i s  prompted t o  

press  a  key t o  begin normal opera t ion .  (See the  explanat ion of t e s t  s t r a p  

P1006 f o r  an exception t o  t h i s  r u l e . )  The f a i l  address i s  wr i t t en  on the  

screen during power-up because, i f  i t  i s  i n  the  c r i t i c a l  a rea ,  the use r  

w i l l  not be ab le  t o  ge t  t h i s  information by running the  ind iv idua l  RAM 

t e s t .  



MAINTENANCE - 7D02 LOGIC ANALYZER 

Since no RAM i s  used p r i o r  t o  t h e  power-up RAM t e s t ,  t h e r e  i s  no 

information i n  t h e  RAM t o  be preserved a t  t he  time of t he  t e s t .  However, 

t h i s  i s  not  t h e  case a f t e r  power-up i s  complete. The RAM addresses  between 

0:E300 and O:E3FF a r e  par t  of t he  d i s p l a y  RAM but a r e  not displayed on t h e  

s c r een .  The a r e a  i s  used a s  temporary s to rage  f o r  information t h a t  must 

be preserved dur ing  the  program RAM t e s t  run under d i agnos t i c  Monitor 

c o n t r o l .  Before t h i s  i s  done, t h e  d i agnos t i c s  must make c e r t a i n  t h a t  t he  

temporary bu f f e r  opera tes  properly.  A t  a l l  t imes except power-up, whenever 

t he  program RAM i s  t e s t e d ,  four  t e s t s  a r e  run. The f i r s t  two check t h e  

temporary b u f f e r  t o  make c e r t a i n  t h a t  i t  opera tes  properly,  t he  l a s t  two 

a c t u a l l y  check t h e  program RAM. I f  e i t h e r  of t h e  f i r s t  two t e s t s  f a i l ,  t h e  

l a s t  two w i l l  not run. See the  program RAM t e s t  d e s c r i p t i o n  fo r  a  more 

complete explana t ion .  

3. Display. Power-up v e r i f i c a t i o n  t e s t s  on ly  t h e  d i sp l ay  RAM, s i nce  

t h a t ' s  a l l  t h a t  can be done without opera tor  a s s i s t a n c e .  The f u l l  t e s t  i n  

t h e  d i agnos t i c s  monitor d i sp l ays  p a t t e r n s  on t h e  screen t o  a l low t h e  

opera tor  t o  s u b j e c t i v e l y  check t h e  opera t ion  of the  r e s t  of t h e  d i s p l a y  

system. 

4. Keyboard. I f  a  key were s tuck  during power-up, t h e  ope ra to r  would 

not be able  t o  en t e r  t he  d i agnos t i c s  monitor t o  do add i t i ona l  t e s t i n g ,  so 

t h e  f a i l  address and d a t a  b i t  i nd i ca t i ng  p r e c i s e l y  which key i s  s tuck  i s  

pr in ted  on the  screen.  See t he  keyboard t e s t  d e s c r i p t i o n  for  d e t a i l s  on 

how t o  i n t e r p r e t  t h e  f a i l  information.  The f u l l  keyboard t e s t  i n  t h e  

d i agnos t i c s  monitor inc ludes  a  sub jec t ive  t e s t  t h a t  i s  not run a t  power-up 

s i n c e  i t  r equ i r e s  opera tor  a s s i s t a n c e .  

5. Per.  Mod. System. The power-up v e r i f i c a t i o n  t e s t s  on t he  Pe r sona l i t y  

Module system include two (of s e v e r a l )  r ou t ines  t h a t  do not r equ i r e  s t imulus 

from t h e  module i t s e l f .  Per .  Mod. t e s t s  run from the  d i agnos t i c  monitor 

r e q u i r e  s t imulus and a r e  more complete. 

6. Timing Option. Power-up v e r i f i c a t i o n  t e s t s  those f a c e t s  of t h e  

Timing Option t h a t  do not r equ i r e  opera tor  i n t e rven t ion .  A s  with severa l  

o t h e r  t e s t s ,  more complete ana lys i s  r e s u l t s  from rou t ines  run from t h e  

d i agnos t i c  monitor.  
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CPU Tes t  Jumpers 

The CPU Board (A09) conta ins  t h r e e  t e s t  jumpers t h a t  can be used t o  

a s s i s t  i n  t roubleshoot ing .  The purpose of  each of  t he  jumpers i s  explained 

below. 

P1031. I n  t h e  normal p o s i t i o n ,  it allows t h e  555 t imer  t o  genera te  

i n t e r r u p t s  t o  t h e  processor .  These i n t e r r u p t s  a r e  used t o  s e r v i c e  t h e  

keyboard, and a r e  d i sab led  i n t e r n a l l y  by t h e  processor  during t e s t s  t h a t  
should not  be  i n t e r r u p t e d .  The TEST p o s i t i o n  i s  f o r  use by s e r v i c e  personnel  

who want t o  d i s a b l e  i n t e r r u p t s  a t  o the r  t imes.  The keyboard w i l l  no t  

f u n c t i i o n  while  i n t e r r u p t s  a r e  d i s ab l ed .  

P1006. The main Durpose of t h i s  t e s t  jumper i s  t o  cause t h e  7D02 t o  

au tomat ica l ly  begin looping on "TEST ALL" a f t e r  completing Power-Up 

V e r i f i c a t i o n .  I n  add i t i on  t o  t h e  automatic looping func t ion ,  t h i s  jumper 

a f f e c t s  what happens i f  e i t h e r  t h e  Diagnost ics  ROM o r  t h e  Program RAM t e s t s  

f a i l  dur ing Power-Up Ver i f i ca t i on .  I f  t h e  jumper i s  i n  t he  TEST p o s i t i o n  

and t h e  Diagnost ics  ROM t e s t  f a i l s ,  t h e  u se r  i s  prompted t o  p re s s  t h e  

STARTISTOP key t o  r e - t e s t  t h e  ROM. The d i agnos t i c s  program then cont inuously 

reads  t h e  l a s t  ROM address  ( ~ F F F ) .  I f  a  program RAM f a i l u r e  i s  de t ec t ed  
i n  t h e  address  range of COO0 t o  COFF, t h e  u se r  i s  prompted t o  press  t h e  

START/STOP key t o  r e - t e s t  t h e  RAM. The d i a g n o s t i c s  then cont inuously r eads  

and w r i t e s  t h e  l o c a t i o n  where t h e  e r r o r  was de t ec t ed .  The two t e s t  loops 

descr ibed  above enable  t h e  s e r v i c e  t echn ic i an  t o  observe t h e  processor  bus 

and address  decoder a c t i v i t y  with an o sc i l l o scope .  While i n  t h e  loops ,  t h e  

STARTISTOP key i s  checked d i r e c t l y  because i n t e r r u p t s  a r e  no t  enabled. 

SIP R e s i s t o r  Pack. This s ing le - in- l ine  r e s i s t o r  pack ( a  pu l lup  r e s i s t o r  

network),  allows t h e  CPU Board and t h e  7D02 address  and d a t a  bus t o  be 

t e s t e d  with s igna tu re  ana lys i s  even i f  t h e  d i a g n o s t i c s  w i l l  no t  run.  The 

technique used i s  t o  i s o l a t e  t he  processor  from t h e  r e s t  of t h e  instrument  

by breaking t h e  d a t a  bus a t  t h e  processor  and ty ing  t h e  i npu t s  a l l  h igh  

through r e s i s t o r s ,  causing t h e  processor t o  read  FF whenever i t  does an 

I n s t r u c t i o n  Fetch.. The i n s t r u c t i o n  FF i s  "RST 7", which causes t h e  processor  

t o  do two w r i t e s  t o  t h e  s t a c k ,  then f e t c h  another  i n s t r u c t i o n  from address  

0038. Each time t h e  processor  w r i t e s  t o  t h e  s t a c k ,  i t  decrements t h e  address  

and even tua l ly  addresses  every pos s ib l e  memory l o c a t i o n  then wraps around 
and r epea t s .  Even though these  a r e  w r i t e  ope ra t i ons ,  t h e  firmware ROM's 

a r e  being addressed and a r e  d r iv ing  t h e  d a t a  bus t h a t  was disconnected 

from the  processor .  The r e s u l t  of a l l  of t h i s  a c t i v i t y  i s  t h a t  t h e  address  

and d a t a  bus a r e  being dr iven  with a  cons t an t ly  r epea t ing  p a t t e r n ,  which 

i s  exac t ly  what i s  needed fo r  s igna tu re  a n a l y s i s .  
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The 0-ohm r e s i s t o r  pack normally i n s t a l l e d  (R3070) should be removed 

t o  break t h e  d a t a  bus. The SIP r e s i s t o r  pack provided i n  t h e  s e r v i c e  k i t  

should be i n s t a l l e d  i n s t ead  i n  p ins  one through n ine  of  t h e  same socket 

with t h e  marked end i n  p in  one. ( ~ e f e r  t o  t h e  s e r v i c e  k i t  f o r  more 

in format ion . )  The SIP r e s i s t o r  pack p u l l s  t h e  d a t a  i npu t s  t o  t h e  processor  

h igh .  The s i g n a t u r e  analyzer  should have t h e  clock input  connected t o  p in  

31 ,  and t h e  s t a r t  and s t o p  inpu t s  t i e d  t o  p in  28 of U3050 on t h e  CPU board.  

For more information on s e t t i n g  up t h e  s igna tu re  e x e r c i s e r  f o r  t h i s  t e s t ,  

s ee  t h e  "Kernel S igna ture  Analysis Tree." Note t h a t  when t h e  0-ohm pack 

i s  r e i n s t a l l e d ,  i t  must be cen te red  i n  t h e  20-pin socke t ,  l eav ing  two p ins  

open on each end as  shown i n  Fig.  5-1. 

Fig .  5-1. S I P  Res i s to r  Pack I n s t a l l a t i o n  Location. 



YAINTENANCE - 7D02 LOGIC ANALYZER 

Troubleshooting Trees 

The back of t h i s  s ec t ion  conta ins  a  s e t  of flow c h a r t s  t h a t  can be 

used a s  a  guide when t roubleshooting.  The flow c h a r t s  begin with t h e  

power-up v e r i f i c a t i o n  and lead the  se rv i ce  t echn ic i an  t o ,  o r  as  near as  

poss ib l e  t o  t he  component causing t h e  f a i l u r e .  While using the  t roubleshoot ing  

t r e e s ,  t he  technic ian  has severa l  a i d s  ava i l ab l e :  

Inspec t ion .  Many poin ts  i n  t h e  t roubleshoot ing  t r e e s  recommend a  

component o r  group of components t o  inspec t .  The pa r t  numbers referenced 

a r e  those most l i k e l y  t o  have generated t h e  p a r t i c u l a r  f a i l u r e  code t h a t  

l ed  the  technic ian  t o  t h a t  point  i n  t h e  t r e e .  Further  i n  the  t r e e ,  t h e r e  

may be add i t i ona l  components l i s t e d  t h a t  could have caused t h e  same f a i l u r e  

but  a r e  not q u i t e  as  l i k e l y  candidates .  When t h e  t roubleshoot ing  t r e e s  
recommend inspec t ing  a component, t he  i n t e n t i o n  is  t o  make a  cursory check 

fo r  obvious problems such a s  damaged p a r t s ,  overheated components and t h e  

l i k e .  I f  t h e  p a r t  i n  quest ion i s  socketed,  it might be a  good idea  t o  t r y  

rep lac ing  i t  before  qoinq any f u r t h e r .  I f  t h e  t r e e  leads  t o  s igna tu re  

a n a l y s i s ,  t he  components t h a t  were recommended fo r  inspec t ion  a r e  a l s o  

prime loca t ions  t o  take  s igna tu re s .  

Test  Descript ion.  When a  p a r t i c u l a r  d i agnos t i c  t e s t  f a i l s ,  t h e  s e r v i c e  

technic ian  should r e f e r  t o  t h e  t e s t  d e s c r i p t i o n  t o  ge t  an understanding 

of j u s t  what was being t e s t e d  and how. It i s  o f t e n  poss ib l e  t o  compare t h e  

desc r ip t ions  of s eve ra l  t e s t s  t o  f ind  common a reas  t o  check. A t  t h e  end 

of t he  t e s t  desc r ip t ions  fo r  each module i s  a  l i s t  of the  poss ib l e  f a i l u r e  

codes and the  components l i k e l y  t o  cause such a  f a i l u r e .  By comparing t h e  

l i s t s  from severa l  t e s t s  t h a t  f a i l e d ,  i t  i s  sometimes poss ib le  t o  f ind  

components or  s ec t ions  t h a t  a r e  common t o  a l l  f a i l u r e s .  

C i r c u i t  Descript ion.  The c i r c u i t  desc r ip t ions  f o r  each board o r  module 

can be used i n  conjunct ion with the  t e s t  desc r ip t ions  t o  more f u l l y  

understand how t h e  c i r c u i t  under t e s t  opera tes  and what t he  p a r t i c u l a r  
f a i l u r e  code implies .  The c i r c u i t  d e s c r i p t i o n  w i l l  g ive  d e t a i l s  about 

c i r c u i t s  such as  expected waveforms and vol tages  t h a t  can be used t o  

supplement the  b u i l t - i n  d iagnos t ics .  



MAINTENANCE - 7D02 LOGIC ANALYZER 

Spec i a l  Tes t  Modes 

I n  add i t i on  t o  t h e  i nd iv idua l  module t e s t s ,  t h e  7D02 d i agnos t i c s  

con ta in  s e v e r a l  s p e c i a l  t e s t  modes t o  extend t h e  range of d i agnos t i c  

coverage. These modes a r e  descr ibed below along with an explana t ion  o f  how 

each i s  used. 

Kernel Tes t .  I n  t h e  event t h a t  t h e  power-up v e r i f i c a t i o n  r o u t i n e  does 

not run  when the  instrument i s  f i r s t  turned on, i t  i s  necessary  t o  r e s o r t  

t o  some more p r imi t i ve  form of t roubleshoot ing .  I f  t h e  d i s p l a y  i s  i nope ra t i ve ,  

i t  i s  not  easy t o  t e l l  whether t h e  d i agnos t i c s  program i s  running a t  a l l .  

The f i r s t  t h ing  t h a t  happens when t h e  processor  i s  r e s e t ,  o r  when power 

i s  f i r s t  app l i ed ,  i s  t h a t  t h e  processor  genera tes  200 pulses  on t h e  SOD 

p i n ,  (TP41 and TP42 on t h e  CPU board,  A09). By connect ing a  TTL-level pu l se  

counter  t o  one of t he se  t e s t  po in t s ,  i t  i s  simple t o  v e r i f y  t h a t  t h e  CPU 

i s  running. The ke rne l  t roubleshoot ing  t r e e  w i l l  lead a  t echn ic i an  through 

t h e  above procedure.  See t h e  explana t ion  of t h e  SIP Res i s to r  Pack ( p a r t  

o f  t h e  7D02 Serv ice  K i t )  and "Signature Analysis  Kernel Mode" f o r  more 

information on t e s t i n g  t h e  7D02 ke rne l .  

Tes t  A l l .  The t e s t  a l l  mode provides t h e  s e r v i c e  t echn ic i an  with a  

quick and simple means of thoroughly exe rc i s ing  t h e  7D02. When t h i s  t e s t  

i s  run ,  each of t h e  module names i s  p r in t ed  on t h e  sc reen  ( a s  it i s  run)  

along with t h e  t e s t  r e s u l t s  fo r  t h a t  module. When t h e  t e s t  i s  complete,  

t h e  u se r  can see  a t  a  glance i f  any problems were d e t e c t e d ,  and i f  s o ,  

which modules contained problems. I n  add i t i on  t o  i d e n t i f y i n g  d e f e c t i v e  

modules, a  number t o  t h e  r i g h t  of  t h e  word FAIL i n d i c a t e s  which t e s t  i n  

t h a t  p a r t i c u l a r  module f a i l e d .  Using t h i s  information,  i t  i s  poss ib l e  f o r  

t h e  t echn ic i an  t o  proceed s t r a i g h t  t o  t h e  f a i l i n g  test o r  t e s t s .  Because 

of  space l i m i t a t i o n s  on t h e  sc reen  during t e s t  a l l  mode, only t h e  f i r s t  

t e s t  t o  f a i l  i n  each module i s  l i s t e d ;  t h e  r e s t  of t h a t  module i s  no t  

t e s t e d .  

Looping. The looping mode allows any t e s t  ( i n c l u d i n s  "TEST ALL") t o  

be run  cont inuously.  Looping i s  enabled by press ing  t h e  "El' key a f t e r  

s e l e c t i n g  a  module t e s t  from the  menu. The primary use f o r  looping i s  

l oca t ing  i n t e r m i t t e n t  f a i l u r e s .  When looping i s  enabled,  t h e  Diagnost ics  

Monitor updates t h e  t e s t  r e s u l t s  on t h e  screen a f t e r  each i t e r a t i o n  of t h e  
t e s t .  By observing t h e  PASSIFAIL f l a g ,  t h e  s e r v i c e  t echn ic i an  can determine 

i f  a  t e s t  i s  f a i l i n s  cont inuously,  i n t e r m i t t e n t l y ,  o r  only occas iona l ly .  

I n  a d d i t i o n ,  by watching the  f a i l u r e  code, t h e  t echn ic i an  can a l s o  determine 

i f  t h e  f a i l u r e  i s  exac t ly  t he  same each time or  i f  it i s  changing. When a  
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t e s t  pa s se s ,  t h e  word PASS i s  p r in t ed  on t h e  sc reen  i n  p lace  of t h e  word 

FAIL, bu t  t h e  f a i l u r e  code i s  l e f t  undis turbed a s  a  record  of  any previous 

f a i l u r e s  t h a t  may have occurred.  The 7D02 d i agnos t i c s  can e a s i l y  be caused 

t o  loop on any p a r t i c u l a r  t e s t  o r  on a l l  t e s t s .  I f  even a  s i n g l e  f a i l u r e  

occurs  while  t he  t e s t  i s  looping,  t h e  f a i l u r e  code w i l l  remain on t h e  

sc reen  t o  p inpoin t  t h e  problem. I f  mu l t i p l e  f a i l u r e s  occur ,  only t h e  most 

r ecen t  f a i l u r e  code w i l l  remain. 

S igna tu re  Analysis  

I f  v i s u a l  inspec t ion  of t h e  conponents recommended by t h e  t roubleshoot ing  

t r e e s  does not  succeed i n  l o c a t i n g  t h e  source of a  f a i l u r e ,  s i gna tu re  

ana lys i s  provides  a  means of f u r t h e r  i s o l a t i n g  t h e  problem. During s igna tu re  

a n a l y s i s ,  t h e  c i r c u i t  under t e s t  i s  s t imula ted  with a  cons t an t ly  r epea t ing  

p a t t e r n  and an e x t e r n a l  instrument i s  used t o  sample p o i n t s  wi th in  t he  

c i r c u i t  f o r  c o r r e c t  response t o  t he  s t imulus .  The e x t e r n a l  ins t rument ,  a  

S igna ture  Analyzer,  such a s  t h e  SONY/TEKTRONIX 308, samples t h e  po in t  under 

t e s t  once each time i t  i s  clocked,  a f t e r  i t  r ece ives  a  s t a r t  s i g n a l  and 

cont inues  u n t i l  i t  r ece ives  a  s t o p  s i g n a l .  The c i r c u i t  o r  instrument  under 

t e s t  must t h e r e f o r e  provide four  s i g n a l s  t o  t h e  Signaure Analyzer: s t a r t ,  

s t o p ,  c lock  and d a t a ,  where "data" i s  t h e  po in t  being t e s t e d .  I n  t h e  7D02, 

t he se  four  s i g n a l s  a r e  generated i n  t h r e e  d i f f e r e n t  manners t o  s u i t  d i f f e r e n t  

c i r c u i t s  under t e s t .  The d e t a i l s  of  how t o  connect t h e  S igna ture  Analyzer 

f o r  each c i r c u i t  under t e s t  a r e  l i s t e d  i n  a  t a b l e  a t  t h e  s t a r t  of  t h e  

s igna tu re  ana lys i s  t roubleshoot ing  t r e e  f o r  t h a t  c i r c u i t .  The t h r e e  d i f f e r e n t  

methods of s t imu la t i ng  t h e  c i r c u i t s  a r e  descr ibed i n  genera l  below. 

1. Kernel Mode i s  used when even t h e  most b a s i c  p a r t  of  t h e  d i a g n o s t i c s  

ROM r e f u s e s  t o  run.  The SIP Res i s to r  Pack ( p a r t  of t h e  7D02 Serv ice   it) 

i s  put i n  p lace  t o  cause t h e  processor  t o  " f r e e  run" which, i n  t u r n ,  

s t imu la t e s  t h e  address  and d a t a  busses .  Address l i n e  A 1 5 ,  i s  used a s  t h e  

source of both s t a r t  and s t o p  by s e t t i n g  t h e  S igna ture  Analyzer t o  recognize 
t h e  r i s i n g  edge fo r  one s i g n a l  and t h e  f a l l i n g  edge f o r  t h e  o t h e r .  The 

processor  w r i t e  l i n e  i s  used as  t he  c lock ,  and d a t a  a r e  sampled a t  t he  

po in t s  i nd i ca t ed  i n  t he  s igna tu re  t a b l e .  

2. Programmed Mode i s  used when t h e  processor  genera tes  t h e  s i g n a t u r e  

s t imulus under program con t ro l .  I n  t h i s  mode, t h e  s t a r t  and s t o p  s i g n a l  

u sua l ly  comes from t h e  s e r i a l -ou t  d a t a  p in  on t h e  CPU v i a  TP41 and TP42 

(CPU board 409). The clock s i g n a l  i s  generated by e i t h e r  a read o r  a  w r i t e  

from the  processor and i s  found on TP49. I n  t h i s  mode, t he  opera tor  must 
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select a particular signature exerciser routine from the menu as specified 

in the sisnature table. 

3. Per. Mod. Stimulus Mode is similar to "programmed mode," in that 
the operator must select a signature exerciser routine from the menu. In 
this instance, however, the stimulus for the signatures is generated by 

the general purpose Personality Module (PM101). The signature exerciser 
program configures the instrument to receive the stimulus, then stands 

aside and allows the Personality Module to stimulate the test points. This 
approach is necessary for those parts of the 7D02 that can only be driven 

from a personality module. 

Flow charts at the end of this diagnostic section show troubleshooting 

trees for the Power-Up Verification routine, Diagnostic Monitor--Module 
Test, and the Signature Exerciser Mode. The steps shown in these trees 

will direct troubleshooting operations from the initial failure analysis, 
which is part of the Power-Up Verification, to the more complete analysis 
provided by the Diagnostics Monitor--Module Test and the Signature Exerciser 

Mode. If a failure is encountered in the Diagnostic Monitor--Module Test, 
the fault should be corrected before proceeding with the diaqnostics. Later 

tests in the sequence require correct operation of the earlier test in 
order to function properly. 

Power-Up Verification 

General 

The Power-Up Verification routine runs automatically each time the 

7D02 is powered up. As it starts, the display screen is cleared, the 
verification routine runs, and a message indicating the results is displayed. 

If the mainframe is cold when turned on, the Power-Up Verification may be 
complete by the time the display warms up. The message that is displayed 

depends upon the results of the verification. If the verification routine 
is successful, the message shown in Fig. 5-2 is displayed. This indicates 
that the operator may proceed with normal operation with confidence that 

the unit is working correctly. However, it is important to note that the 
verification routine checks the basic operation of the unit but does not 

perform an exhaustive test of all facets of operation. If the operator 
wishes to run more exhaustive tests, further instructions are contained 
in the description for the Diagnostic Monitor. 
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PQWERUP D I A G N O S T I C S  COMPLETED 

DISPLAY +- PROGRAM 
d 

291 9-73 

Fig.  5-2. Display r e s u l t i n g  from succes s fu l  power-up v e r i f i c a t i o n .  

I f  Power-Up V e r i f i c a t i o n  d e t e c t s  a  f a i l u r e ,  t h e  d i sp l ay  i n d i c a t e s  

which t e s t  ( o r  t e s t s )  f a i l e d .  Figure 5-3 shows a  t y p i c a l  d i s p l a y  when 

Power-Up V e r i f i c a t i o n  d e t e c t s  a  f a i l u r e .  A t  t h i s  p o i n t ,  t he  opera tor  has 

two choices :  

1. Press  t he  X key t o  e n t e r  t he  Diagnost ic  Monitor--Module Test  mode. 

This w i l l  d i sp l ay  t h e  d i agnos t i c  menu ( s e e  Diagnost ic  Monitor--Module Test  
f o r  d e t a i l s ) .  

2. P re s s  t h e  STARTISTOP key t o  e x i t  t h e  d i agnos t i c  mode and begin 

normal opera t ion .  This implies  t h a t  t h e  a r e a  a f f e c t e d  by t h e  f a i l e d  t e s t  

i s  not important fo r  t he  planned opera t ion  ( e . ~ . ,  i f  t h e  Timing Option 
t e s t  f a i l e d  but  t iming d a t a  a c q u i s i t i o n  i s  not  planned, t h e  opera tor  may 

t r y  t o  use t he  ins t rument ) .  However, i f  t he  a r ea  t h a t  has  f a i l e d  a f f e c t s  

o the r  p a r t s  of  t h e  ins t rument ,  improper ope ra t i on  may r e s u l t .  
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POWER-UP VERIFICATION 

DIAGNOSTICS ROM PASS 
PROGRAM RAM PASS 
DISPLAY PASS 
KEYBOARD 0F604-4 FAIL 
FIRMWARE ROMS PASS 
STATE MACHINE PASS 
WORD RECOGNIZER PASS 
ACQUISITION MEMORY PASS 
FRONT END PASS 
PER. MOD. - SYSTEM PASS 
EXPANSION OPTION PASS 
TIMING OPTION PASS 

PRESS X FOR DIAGNOSTIC MONITOR 
PRESS START TO BEGIN OPERATION 

291 9-74 
Fig. 5-3. Typical display of failure detected during power-up verification. 
In this example, the "3" key was stuck or held down. 

Power-Up Verification Tests 

The Power-Up Verification routine runs the following tests in order: 

1. Diagnostic ROY checksum (16 bit). 

2. Program RAM addressing and bit independence  arch test). 

3. Display RAM addressing and bit independence  a arch test). 

4. Keyboard (no keys pressed). 

5. Firmware ROM's checksum (16 bit). 

6. State Machine verification. 
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7.  Word Recognizer v e r i f i c a t i o n .  

8. A c q u i s i t i o n M e m o r y v e r i f i c a t i o n .  

9 .  P e r s o n a l i t y  Module presence and P e r s o n a l i t y  Module ROM checksum. 

NOTE 

The following t e s t s  a r e  run only i f  t h e  a s soc i a t ed  

op t ion  is  i n s t a l l e d .  

10. Expansion Option presence and v e r i f i c a t i o n .  

11. Timing Option presence and v e r i f i c a t i o n .  

A s  each t e s t  i s  completed, t h e  name of t h e  t e s t  and t h e  t e s t  r e s u l t s  

a r e  d i sp layed  on the  screen.  I f  a l l  t e s t s  a r e  succes s fu l ,  t h e  u n i t  i s  ready 

t o  begin normal opera t ion .  I f  any t e s t  f a i l s ,  t h e  f a i l u r e  information 

remains on t h e  sc reen  fo r  opera tor  a c t i o n  as  descr ibed .  

Diagnostic Monitor - Module Test 

Introduction 

The Diagnost ic  Monitor Mode - Module Test  provides  a  more d e t a i l e d  

check of t h e  i nd iv idua l  modules i n  t h e  7D02. This allows a  c l o s e r  look 

i n t o  t h e  u n i t  t o  h e l p  i s o l a t e  a  problem. 

calling The Module Test Diagnostic Mode 

I f  a  f a i l u r e  occurs during Power-Up V e r i f i c a t i o n ,  t h e  user  may e n t e r  

t h e  Diagnost ic  Monitor--Module Test by press ing  the  X key. This d i s p l a y s  

t h e  module t e s t  d i agnos t i c  menu on t h e  sc reen  ( s e e  F ig .  5-41. 

NOTE 

The Power-Up V e r i f i c a t i o n  r o u t i n e  can be "forced" 

i n t o  t h e  f a i l u r e  mode by holding any of t h e  keys 

down while Power-Up V e r i f i c a t i o n  i s  running. 
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D I A G N O S T I C  MONITOR 

MODULE T E S T  

0 - T E S T  A L L  
I - PROGRAM RAM 
2 - D I S P L A Y  
3 - KEYBOARD 
4 - FIRMWARE ROMS 
5 - S T A T E  M A C H I N E  
6 - WORD RECOGNIZER 
7 - A C Q U I S I T I O N  MEMORY 
8 - FRONT E N D  
9 - PER.  MOD. - SYSTEM 
A - E X P A N S I O N  O P T I O N  
B - T I M I N G  O P T I O N  

F - S I G N A T U R E  E X E R C I S E R  MENU 
X - E X I T  D I A G N O S T I C  MONITOR 

2919-75 

Fig. 5-4. Module test diagnostic monitor menu. 

The user can select individual module tests from this menu by pressing 
the corresponding key; 1 through B correspond to individual test modules 
(A and B are displayed only if the associated options are installed); 0 

selects all tests and executes those tests sequentially from 1 through B. 
F is not a test, but it provides a branch to the signature exerciser menu 

(see Signature Exerciser Mode for details). X allows exiting the diagnostic 
monitor. 

Running a Diagnostic Module 

When a test is selected, a display similar to Fig. 5-5 is displayed 
on the screen. The uDper part of the display identifies current operation. 
For example, Fig. 5-5 shows the following: 
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The Diagnost ic  Mode MODULE TEST 

The Test  Selected WORD RECOGNIZER 

The Test  Mode LOOPING DISABLED ( d e f a u l t  mode) 

r 

DIAGNOSTIC MONITOR 

MODULE TEST 
WORD RECOGNI ZER 
LOOPING DISABLED 

E ----- ENABLE LOOPING 
x ---em RETURN TO MENU 
START - RUN TEST 

Fig. 5-5. Example of module test instructions with looping disabled. 

The lower p a r t  of  t h e  d i sp l ay  provides t h r e e  ope ra t i ng  choices:  

E ----- ENABLE LOOPING 

x ----- RETURN TO MENU 

START - RUN SELECTED TEST 

When t h e  E key i s  p ressed ,  looping i s  enabled.  F i g .  5-6 shows t h e  

i n s t r u c t i o n s  t h a t  a r e  displayed when looping i s  enabled. Notice t h a t  D 

----- DISABLE LOOPING rep l aces  E ----- ENABLE LOOPING i n  t h e  ope ra t i ng  

choices .  
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DIAGNOSTIC MONITOR 

MODULE TEST 
WORD RECOGNIZER 

LOOPING ENABLED 

D ----- DISABLE LOOPING 
x ----- RETURN TO MENU 
START - RUN TEST 

Fig. 5-6. Example of module test instructions with looping enabled. 

Press ing  t h e  X key r e t u r n s  t h e  menu t o  t h e  sc reen  t o  a l low s e l e c t i o n  

o f  another  t e s t .  START begins t he  s e l ec t ed  t e s t .  The lower po r t i on  of  t h e  

sc reen  i s  c leared  i n  prepara t ion  fo r  d i sp l ay  of t h e  t e s t  r e s u l t s .  Figure 

5-7 and 5-8 show t y p i c a l  module t e s t  r e s u l t s .  The numbers r ep re sen t  t h e  

s u h t e s t s  and t h e  accompanying statement i n d i c a t e s  t h e  t e s t  r e s u l t s .  
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D I A G N O S T I C  MONITOR 

1 PASS 
3 PASS 

MODULE T E S T  
WORD RECOGNIZER 

LOOPING D I S A B L E D  

2 PASS 
4 PASS 

E ----- ENABLE LOOP I N G  
x ----- RETURN TO MENU 
START - RUN TEST 

Fig. 5-7. Example of module test results with looping disabled. 

1 PASS 
3 PASS 

DIAGNOSTIC MONITOR 

MODULE TEST 
WORD RECQGNI ZER 

LOQPING ENABLED 

2 PASS 
4 PASS 

HOLE STOP TQ E X I T  TEST LOOP 

- 
Fig. 5-8. Example of module test results with looping enabled. 



MAINTENANCE - 7D02 LOGIC ANALYZER 

Looping A Test 

When looping i s  enab led ,  t h e  program b e g i n s  looping on t h e  f i r s t  

s u b t e s t  and con t inuous ly  upda tes  t h e  d i s p l a y  on t h e  s c r e e n  w i t h  t h e  r e s u l t s  

o f  t h e  l a s t  t e s t .  The program can be advanced t o  t h e  n e x t  s u b t e s t  by 

p r e s s i n g  t h e  STARTISTOP key ( i n  t h e  TEST ALL mode and i n  some s u b t e s t s ,  

t h e  STARTISTOP key must be h e l d  down i n  o r d e r  t o  be r e c o g n i z e d ) .  A l l  

s u b t e s t s  must be  s tepped through i n  t h i s  manner t o  complete t h e  e n t i r e  

module t e s t .  By doing t h i s ,  t h e  o p e r a t o r  can s e l e c t  a  p a r t i c u l a r  s u b t e s t  

f o r  looping whi le  looking f o r  an i n t e r m i t t e n t  problem. Although t h e  p a s s / f a i l  

i n d i c a t i o n  g i v e s  on ly  t h e  r e s u l t s  o f  t h e  l a s t  t e s t  p a s s ,  t h e  f a i l u r e  

i n f o r m a t i o n  p r i n t e d  t o  t h e  r i g h t  o f  t h e  word FAIL remains ,  showing t h a t  a  

f a i l u r e  occur red  and where i t  occur red .  Once loop ing  i s  e n a b l e d ,  i t  remains  

enabled u n t i l  d i s a b l e d  by p r e s s i n g  t h e  D key.  
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Details of Module Tests 

The following information provides d e t a i l s  of  t h e  i nd iv idua l  t e s t s  

i n  t h e  Module Test  d i agnos t i c  mode. Numbers used a s  headings i n  t h e  following 

d e s c r i p t i o n s  r e f e r  t o  t h e  s u b t e s t s  displayed during t h e  t e s t s .  The fol lowing 

d e s c r i p t i o n s  provide a  genera l  overview of t h e  t e s t s  performed i n  t h e  

Diagnos t ics  Monitor--Module Tes t .  This information should be used along 

with t h e  t roubleshoot ing  t r e e s  found i n  t he  back of t h i s  s e c t i o n .  Components 

l i s t e d  i n  t he  t a b l e s  a t  t he  end of each t e s t  a r e  provided as  an i n d i c a t i o n  

of which I C ' s  should be checked us ing  t h e  S igna ture  Exerc i se r  Mode t o  

i s o l a t e  t he  f a i l u r e .  

Diagnostics ROM Test 

General 

The f i r s t  t e s t  performed as  p a r t  of d i agnos t i c s  i s  a  check of t h e  

Diagnost ics  ROM i t s e l f .  This t e s t  i s  made without us ing  any RAM s i n c e  i t  

i s  no t  ye t  known whether t h e  RAM i s  func t ion ing  c o r r e c t l y .  The approach 

used i n  t h e  7D02 i s  t o  assume t h a t  t he  f i r s t  p a r t  of t h e  Diagnost ics  ROM 

w i l l  work. The e n t i r e  Power-Up V e r i f i c a t i o n  and Diagnost ics  r o u t i n e ,  

inc lud ing  t h e  messages displayed on t h e  sc reen ,  i s  loca ted  i n  t h e  lower 

pa r t  of t h i s  ROM. Therefore ,  i f  a t  l e a s t  t h i s  po r t i on  of t h e  ROM i s  

o p e r a t i o n a l ,  t h e  d i agnos t i c s  process can cont inue.  This module runs  

s e p a r a t e l y  only during power-up v e r i f i c a t i o n .  

Subtest Details 

Subtest 1. Checks t he  Diagnost ics  ROM t o  see  i f  it i s  capable  of 

d r iv ing  the  bus both high and low by reading two complementary by tes  s to red  
i n  t h e  ROM. The complementary d a t a  a r e  s to red  a t  XXFC and XXFD. I f  t h e  

by t e s  a r e  not  complementary, t he  t e s t  f a i l s .  

Subtest 2. Calcu la tes  t he  checksum on the  Diagnost ics  ROM. I f  t h e  

ca l cu l a t ed  value does not  match t h e  expected va lue ,  t he  t e s t  f a i l s .  

I f  t he  d i sp l ay  i n d i c a t e s  t h a t  t he  Diagnost ics  ROM t e s t  pa s se s ,  i t  i s  

reasonably c e r t a i n  t h a t  t h i s  ROM i s  working c o r r e c t l y .  F a i l u r e s  occur for  

a  v a r i e t y  of  reasons .  A s i n g l e  de fec t ive  b i t  i n  t h e  ROM w i l l  cause t h e  

checksum t o  f a i l ,  but w i l l  probably allow the  instrument  firmware t o  run .  
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A d e f e c t i v e  output  bu f fe r  w i l l  probably prevent t h e  t e s t  from running a t  

a l l ,  a s  would a shorted o r  open d a t a  bus. A d e f e c t i v e  address  l i n e  o r  

address  decoder may or  may not  a l low the  t e s t  t o  run depending on t h e  

l o c a t i o n  and type of f a u l t .  

Program RAM Test  

General 

The f i r s t  two s u b t e s t s  check the  Display RAM (0:~300-0:E3FF), which 

i s  not used i n  normal opera t ion .  I f  t e s t s  1 and 2 pass ,  t h i s  RAM i s  used 

t o  s t o r e  the  s t ack  and o ther  temporary va lues  during t e s t s  3 and 4.  I f  t h e  
f i r s t  two s u b t e s t s  do not  pass ,  s u b t e s t s  3 and 4 a r e  not  run s ince  doing 

so would probably r e s u l t  i n  a program f a i l u r e .  

Subtes t  D e t a i l s  

Subtes t  1. Checks Display RAM f o r  b i t  independence. This t e s t  checks 

t h a t  d a t a  b i t s  a r e  not shorted toge ther  so t h a t  t h e  next  t e s t  can t e s t  t h e  

b i t s  i n  p a r a l l e l .  The t e s t  performed i s  t o  wr i t e  a va lue  i n  address  0:E300 

i n  t h e  RAM. It i s  then read back and checked t o  see  t h a t  i t  i s  t h e  c o r r e c t  

value.  

Subtes t  2. Tes ts  t he  t o p  256 bytes  of t h e  Display RAM using t h e  march 

t e s t  descr ibed i n  d e t a i l  i n  sub te s t  4. 

Subtes t  3. Assuming t h a t  s u b t e s t s  1 and 2 above pas s ,  t h i s  t e s t  checks 

t h e  Program RAM f o r  b i t  independence i n  t he  same manner a s  s u b t e s t  1. 

Subtes t  4. I n t e r r u p t s  a r e  d isab led  during t h i s  t e s t  s ince  a s t a c k  i s  

not  ava i l ab l e .  A l l  temporary va lues  used by t h e  d i agnos t i c s  monitor 

( inc luding  the  s t ack )  a r e  temporari ly  copied i n t o  the  Display RAM while  

Program RAM i s  t e s t e d .  The r e s u l t s  of t he  s u b t e s t  a r e  a l s o  w r i t t e n  i n  t h i s  

temporary loca t ion  so a s  t o  be i n  t he  proper p lace  when the  temporary 

s to rage  i s  moved back t o  t he  Program RAM. 

The t e s t  used i s  a march t e s t .  F i r s t ,  t he  e n t i r e  RAM i s  f i l l e d  with 

a background of 0's. Then a 1 i s  walked up through memory, one b i t  a t  a 

t ime. Before any b i t  i s  a l t e r e d  from a 0 t o  a 1, the  b i t  i s  checked t o  see  

t h a t  it was not a l t e r e d  by any previous wr i t e s .  When t h e  top  of RAM i s  

reached, t he  RAM should conta in  a l l  1 's .  The march i s  then repea ted ,  only 
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t h i s  time it progresses  from the  t o p  down and a 0 i s  marched across  a f i e l d  

of 1's.  When the  bottom of t he  RAM i s  reached, t h e  e n t i r e  process r e p e a t s ,  

beginning with a background of 1's.  A 0 i s  marched up, then a 1 i s  marched 

down. To i n t e r r u p t  t h i s  t e s t ,  t h e  START/STOP key must be he ld  down u n t i l  
recosnized.  

A t  the  conclusion of  t he  t e s t ,  the  d a t a  i n  temporary s to rage  i s  copied 
back t o  i t s  o r i g i n a l  l oca t ion  i n  t he  Program RAM and i n t e r r u p t s  a r e  again 

enab led  . 

Components Checked 

Subtes t  Address Data Spec i f i c  I C s  Tested Other I C s  Tested 

Power-Up 0 : C0XX 0-3 A09U 1040* A09U1080, A09U3065 

4-7 A09U 2040* A09U3080, A09U4070 

0 :ClXX-DBFF X See s u b t e s t  4 below A09U2080, A07U3065 
A09U3080, A09U4045, 

A09U4065, A09U4075, 
A09U4080 

* F a t a l  e r r o r ;  d i agnos t i c s  w i l l  not  run.  

A09U1080, A09U3080, 

A09U4040, A09U4070, 
A09U3065 
Same t o  end 

A09 = CPU board. 

A10 = Display board. 
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Display Tes t  

General 

Tes t s  t he  Display RAM and produces t e s t  d i sp l ays  f o r  c a l i b r a t i o n .  

Subtest  3  i s  not  run  during Power-Up V e r i f i c a t i o n  and TEST ALL mode s i n c e  

i t  r e q u i r e s  i n t e r a c t i o n  by the  opera tor .  

Subtes t  D e t a i l s  

Subtes t  1. Tes ts  Display RAM fo r  b i t  independence. This t e s t  checks 

t h a t  d a t a  b i t s  a r e  not  shorted toge ther  so t h a t  t h e  next t e s t  can t e s t  t h e  

RAM i.n p a r a l l e l .  The t e s t  performed i s  t o  w r i t e  a  va lue  i n  t he  f i r s t  

l o c a t i o n  i n  t h e  RAM, then read it back and check t o  s ee  t h a t  i t  i s  t h e  

c o r r e c t  va lue .  

Subtes t  2. Tes t s  t he  Display RAY using t h e  march t e s t  descr ibed  fo r  

t he  Program RAM, sub t e s t  4. The d a t a  p re sen t ly  on t h e  screen i s  preserved 

by moving i t  t o  temporary s to rage  and then moving it back a t  t he  conclusion 

of t h e  t e s t .  During the  t e s t  i t s e l f ,  t h e  d i s p l a y  w i l l  f l a s h  a s  t h e  RAM i s  

t e s t e d .  

Subtes t  3.  This i s  a  c a l i b r a t i o n  r o u t i n e  t h a t  i s  not  run during 

power-up o r  i n  TEST ALL mode s ince  i t  r equ i r e s  ope ra to r  i n t e r a c t i o n .  F i r s t ,  

t he  e n t i r e  sc reen  i s  f i l l e d  with rubout cha rac t e r s  t h a t  appear as  a  f u l l  

r a s t e r  see Fig.  5-9A). This i s  u se fu l  fo r  ad jus t i ng  h e i g h t ,  width,  and 
p o s i t i o n  of  t he  d i sp l ay .  

The second p a t t e r n  f i l l s  t h e  e n t i r e  sc reen  with l i n e s  t o  check focus 

and l i n e a r i t y  ( s ee  F ig .  5 - 9 ~ ) .  

The t h i r d  p a t t e r n  i s  the  output  of t he  Character  Generator ,  which 

allows t h e  ope ra to r  t o  check t h a t  t he  Character Generator i s  being addressed 

c o r r e c t l y  and a l l  cha rac t e r s  a r e  c o r r e c t  ( s ee  F ig .  5-9C). 

For each of t he  above p a t t e r n s ,  a  predetermined value i s  w r i t t e n  i n  

t he  Probe Threshhold DAC fo r  c a l i b r a t i o n  purposes.  The va lues  w r i t t e n  and 

the  corresponding p a t t e r n s  a r e  l i s t e d  below. This allows the  DAC and t h e  

d i sp l ay  t o  be checked with a  s i n g l e  se tup .  Jumper P1034 on t h e  Front-Panel 

board must be s e t  t o  t he  CALIBRATE p o s i t i o n .  Voltages shown a r e  measured 

a t  TP1053 on the  same board,  referenced t o  ground. 
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Fig. 5-9. Calibration test patterns produced in Display Test routine. 
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Pat  t e r n  DAC Value DAC Output Voltage 

~ u b o u t  80H 

Lines 0 1H 

Character Generator FFH 

0 v o l t s  dc 

+1.588 v o l t s  dc 
-1.588 v o l t s  dc 

During subtes t  1, the  DAC i s  ramped once. Thus, by looping t h i s  t e s t ,  

i t  i s  possible t o  generate a  ramp output from the  DAC ( a t  t e s t  point  TP1053) 
for  d isplay  on the  osci l loscope.  As i n  a l l  o ther  t e s t s ,  the  SOD pin on the  

CPU i s  pulsed once a t  the  s t a r t  of each loop for  osc i l loscope t r igger ing  

purposes. 

Cmpoaents Checked 

Subtest Address Data Speci f ic  I C s  Tested Other I C s  Tested 

DAC TEST 

* This i s  a  subjec t ive  t e s t  requi r ing  the  operator t o  decide pass or  f a i l .  

A10 = Display board. 
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Keyboard Test  

General 

Tes ts  the  Keyboard for  s tuck  keys and fo r  c o r r e c t  key a c t i o n .  Subtes t  

2  i s  not run during Power-Up Ver i f i ca t ion  and TEST ALL mode s ince  i t  
r equ i r e s  opera tor  i n t e r a c t i o n .  

Subtes t  D e t a i l s  

Subtes t  1. Scans the  keyboard and checks t h a t  no keys a r e  pressed .  

I f  any key i s  pressed,  i t  r e p o r t s  t h e  address of t he  row and t h e  d a t a  b i t  
correspondinq t o  the  key t h a t  was pressed.  

I f  a  key i s  s tuck  a t  power-up, the  Power-Up Ver i f i ca t ion  rou t ine  w i l l  
i n d i c a t e  a  f a i l u r e  and the  instrument w i l l  not opera te  c o r r e c t l y .  However, 

t he  address  and da t a  b i t  correspondinq t o  the  s tuck  key i s  p r in t ed  so t h e  

problem can be i d e n t i f i e d .  Holding a  key down during power-up i s  an easy 

way t o  force  the  instrument i n t o  the  Module Test  Diagnost ic  Mode i f  des i r ed .  

Subtes t  2. This t e s t  i s  not  run during Power-Up Ver i f i ca t ion  o r  i n  

TEST ALL mode s ince  i t  r equ i r e s  opera tor  i n t e r a c t i o n .  The keyboard i s  

scanned and each key not  pressed i s  g raph ica l ly  represented by a  square 

on the  screen corresponding t o  i t s  approximate l o c a t i o n  on the  keyboard 

( see  Fig.  5-10). Thus, i f  no keys a re  pressed ,  the  screen r ep resen t s  t he  

e n t i r e  keyboard. Whenever a  key i s  he ld  pressed,  a  new map i s  drawn. In 

t h i s  manner, i t  i s  easy t o  see  t h a t  t he  key i s  read c o r r e c t l y  and t h a t  i t  

does not  i n t e r f e r e  with any o the r  key. Notice t h a t  t h e  map i s  redrawn only 

when the  key i s  f i r s t  pressed.  Pressing a  second key while holding the  

f i r s t  one pressed i s  iqnored. 

This t e s t  i s  a l so  used t o  a s s i s t  i n  c a l i b r a t i o n .  As  each of t h e  n ine  

keys i n  t he  two rows on the  l e f t  s i d e  of t he  keyboard i s  pressed,  t h e  

Timing Option Time Base i s  programmed t o  a  predetermined va lue  (shown i n  

the  t a b l e  below). This allows the  opera t ion  of t he  Time Base and Keyboard 

t o  be v e r i f i e d  with a  s fngle  se tup .  (See Sec t ion  3 ,  Performance Check and 

Adjustment, fo r  d e t a i l s . )  
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PRESS KEYS T O  TEST 

291981 

Fig. 5-10. Keyboard test location display. 

Key Name 

DISPLAY 

ACQUISITION MEMORY 
PROGRAM 

STORE MEMORY 

IYMEDIATE 
WORD RECOGNIZER 

END 

ELSE 

QUALIFY 

Time Base Value 

20 nanoseconds 

50 nanoseconds 
100 nanoseconds 

200 nanoseconds 

500 nanoseconds 
5 microseconds 

50 microseconds 
500 microseconds 

5 milliseconds 
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Components Checked 

Subtest Address Data Specific ICs Tested Other ICs Tested 

X indicates  the f a i l  address and data t o  locate  keys on the 
Keyboard locat ion  map shown i n  F i g .  5-11. 

2 This t e s t  i s  subject ive and requires operator interact ion .  

IC's involved are the same as i n  subtest  1 .  

Time Base Test 

A01 = Front Panel board. 

291 9-82 

Fig. 5-11. Keyboard location by f a i l  address and data. 
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Firmware ROM's Tes t  

General 

This t e s t  checks each ROM fo r  c o r r e c t  ope ra t i on  and fo r  c o r r e c t  

l oca t ion .  I n  t h e  l a s t  seven memory loca t ions  of  each ROM i n  t h e  system 

(except t h e  Character  Generator) a r e  seven bytes  t h a t  conta in  checksum 

information.  This information i s  accessed i n  t h e  fol lowing t e s t s .  

Subtes t  D e t a i l s  

Subtes t  1 .  Checks Diagnost ics  ROM t o  see i f  it i s  capable  of  d r i v i n g  

the  bus both high and low. The ROM p a r t  number, which i s  s to red  i n  t h e  ROM 

i t s e l f ,  i s  p r in t ed  on the  sc reen  during t h e  t e s t ;  i f  t h e  t e s t  f a i l s ,  t h e  

f a i l  address  and d a t a  a r e  p r in t ed .  I f  t h e  ROM i s  ope ra t i ve  but  i s  i n  t h e  

wrong l o c a t i o n ,  the  t e s t  f a i l s  and the  pa r t  number o f  t h e  ROM i s  p r in t ed .  

Subtes t  2. Ca lcu la tes  t he  checksum on t h e  Diagnost ics  ROM. I f  t h e  

ca l cu l a t ed  va lue  does not match t h e  expected va lue ,  t h e  ca l cu l a t ed  va lue  

i s  repor ted  as  an e r r o r .  

Sub te s t  3 .  This t e s t  i s  t he  same as  s u b t e s t  1 except t h e  ROM under 

t e s t  i s  Firmware ROM a t  address  200@-3FFF. 

Subtes t  4 .  This t e s t  i s  t he  same a s  s u b t e s t  2  except t h a t  t h e  ROM 

under t e s t  i s  t he  Firmware ROM a t  address  2000-3FFF. 

Subtes t  5. This t e s t  i s  t he  same as  s u b t e s t  1  except t h a t  t h e  ROM 

under t e s t  i s  t h e  Firmware ROM a t  address  4000-5FFF. 

Subtes t  6 .  This t e s t  i s  t he  same a s  s u b t e s t  2 except t h a t  t h e  ROM 

under t e s t  i s  t h e  Firmware ROM a t  address  4000-5FFF. 

Subtes t  7. This t e s t  i s  t he  same as  s u b t e s t  1  except t h a t  t h e  ROM 

under t e s t  i s  t h e  Firmware ROM a t  address  6000-7FFF. 

Subtes t  8. This t e s t  i s  t he  same as  s u b t e s t  2 except t h a t  t h e  ROM 

under t e s t  i s  t he  Firmware ROM a t  address  6000-7FFF. 

Subtes t  9. This t e s t  i s  t he  same as  s u b t e s t  1  except t h a t  t h e  ROM 

under t e s t  i s  t he  Firmware ROM a t  address  8000-9FFF. 
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Subtest 10. Th is  t e s t  i s  t h e  same a s  s u b t e s t  2 excep t  t h a t  t h e  ROX 

under t e s t  i s  t h e  Firmware ROM a t  address  8000-9FFF. 

Subtest 11. This  t e s t  i s  t h e  same a s  s u b t e s t  1 excep t  t h a t  t h e  ROM 

under t e s t  i s  t h e  Firmware ROM a t  a d d r e s s  A000-BFFF. 

Subtest 12. This  t e s t  i s  t h e  same a s  s u b t e s t  2 excep t  t h a t  t h e  ROM 

under t e s t  i s  t h e  Firmware ROM a t  address  A@@@-BFFF. 

Components Checked 

Subtest Address 

I 0: 1FFD 

XXXX-XX 

2 XXXX 

3 0 : 3FFD 

XXXX-XX 

4 XXXX 

0: 5FFD 

XXXX-XX 

6 XXXX 

@ : 7FFD 

XXXX -XX 

8 XXXX 

10 XXXX 

11 @ : BFFD 

XXXX-XX 

Data Specific ICs Tested Other ICs Tested 

X A09U3010 ( p a r t  number A09U1080, A09U3080, 

should be 0361-XX) A09U4040, A09U4070, 

A09U 30 10 Same t o  end 

X A09U3020 ( p a r t  number 

should be 0359-XX) 

X A09U3030 ( p a r t  number 

should be 0358-XX) 

X A09U4010 ( p a r t  number 

should be 0360-XX) 

X A09U4020 ( p a r t  number 

should be 0818-XX) 

X A09U4030 ( p a r t  number 

should be 0819-XX) 

12 XXXX 

A09 = CPU board .  
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S t a t e  Machine Tes t  

General 

Subtes t s  1  through 6  check subsec t ions  of  t h e  S t a t e  Machine Board t o  

i s o l a t e  problem a reas .  Subtes t  7  paces t h e  S t a t e  Machine through a  simulated 

a c q u i s i t i o n  using a l l  previously checked p a r t s  of  t h e  c i r c u i t  and some new 

components a s  wel l .  

Subtes t  D e t a i l s  

Subtes t  1. Checks S t a t e  Machine Control RAM's A08U2060 and A08U5060 

f o r  b i t  independence. This t e s t  checks t h a t  d a t a  b i t s  i n  one RAM a r e  no t  

shor ted  t o  t h e  o the r  RAM so t h a t  t h e  next  t e s t  can t e s t  t h e  two RAM's i n  

p a r a l l e l .  The t e s t  performed i s  t o  w r i t e  F@ i n  address  2:EOOO i n  t h e  two 

RAMs. It i s  then read back and checked t o  s ee  t h a t  i t  i s  t h e  c o r r e c t  va lue .  

Subtes t  2. Tes t s  S t a t e  Machine Control  RAMs A08U2060 and A08U5060 

us ing  t h e  march t e s t  descr ibed fo r  t h e  Program RAM, s u b t e s t  4. 

Subtes t  3. Tes t s  S t a t e  Machine Qual i fy  RAM A08U1060 by f i l l i n g  i t  

with a  background of  1's and then marching a  0  through while  read ing  1 's .  

A second pass i s  made, t h i s  t ime marching 1 ' s  while  read ing  0's.  A f i n a l  

pass i s  made, i d e n t i c a l  t o  t h e  f i r s t ,  t o  check t h a t  t h e  RAM once aga in  

con ta in s  1 's .  The RAM i s  read a f t e r  each w r i t e  ope ra t i on  by reading 1:E4XX 

t o  l a t c h  t h e  Qual. RAM output  i n t o  A08U3050 and then read ing  t h e  l a t c h  b i t  

0  a t  address  1:ElOOHEX. The RAM i n v e r t s  t h e  d a t a  a t  t he  output  so t h e  

output  i s  1's when 0's were app l i ed ,  and v i c e  ve r sa .  

Subtes t  4. Checks Second Latch A08U3050 on t h e  S t a t e  Machine board 

by marching a  1  across  t he  i n p u t s ,  one a t  a  t ime,  and examining t h e  ou tpu t s  

( b i t  5 saved fo r  t he  l a s t ) .  This i s  accomplished on b i t s  1, 2, 3, 4 ,  6 ,  7  

by doing f a l s e  reads  a t  1:E4XXY where XX r e p r e s e n t s  t h e  d a t a  appl ied  t o  

t he  i npu t s  of  A08U3050. Then t h e  d a t a  i s  read of  1 : E l O O  which reads  a l l  

e i g h t  b i t s  of l a t c h  A08U3050. B i t  5 of A08U3050 i s  t e s t e d  by manipulat ing 

mul t ip lexer  A08U5040. Each time t h e  output  d a t a  i s  r ead ,  a l l  b i t s  a r e  
examined so t h a t  b i t  independence i s  checked. 
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Subtes t  5. Tes t s  B i npu t s  of Mult iplexer  A08U5040 by manipulat ing t h e  

i n p u t s  and examining t h e  ou tputs  f o r  t h e  expected va lue .  A 1 i s  walked 

across  t h e  i npu t s  and the  ou tputs  a r e  examined a f t e r  each s t e p  fo r  t h e  

expected va lue .  The B i npu t s  t o  mul t ip lexer  A08U5040 a r e  changed by loading 

A08U5060 with t he  c o r r e c t  va lues  and changing RESET 1 and RESET 2. Then a  

w r i t e  a t  address  1:E500 causes loading.  

Subtes t  6. Tes t s  t he  A i npu t s  of Mult iplexer  A08U5040 by walking a  1  

ac ros s  t h e  i nvu t s  as  descr ibed above. 

NOTE 

Sect ion  4 of t h i s  mul t ip lexer  i s  no t  checked 

a t  t h i s  t ime. 

Subtes t  7. The S t a t e  Machine Control  and Qual i fy  RAM'S a r e  programmed 

with t h e  fol lowing t e s t  program which i s  run  a t  CPU speed. 

1 IF  WR1 

lTHEN 

1 CTR1-INC 

1 CTR2-IN 

10R IF  WR2 

lTHEN 

1 GOT0 2 

10R I F  WR4 

lTHEN 

1 GOT0 3 
1 END 

21F WR1 

2THEN 

2 CTR1-DCR 

2 CTR2-DCR 

20R IF  WR3 

2THEN 

2 GOT0 3 
20R I F  WR4 

2THEN 

2 GOT0 1 

2 END 
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31F WR2 

3THEN 

3  CTR1-RESET 

3  CTR2-RESET 

30R IF  WR1 

3THEN 

3  GOT0 4 

30R I F  WR4 
3THEN 

3  GOT0 1 

3  END 

When t h e  previous s equen t i a l  t e s t  runs t h e  fol lowing f a i l u r e  codes a r e  

r e ~ o r t e d  : 

0001 - Counter 1  did no t  r e s e t  t o  zero i n i t i a l l y .  

0002 - Same for  Counter 2. 

0003 - After  WR1 i s  v a l i d  fo r  300 CPU S t a t e  Clocks 

Counter 1  i s  checked fo r  t h e  va lue  299. 

0004 - Same fo r  Counter 2. 

*0005 - S t a t e  Machine i s  checked fo r  proper s t a t e  ( ~ e s t  1 ) .  

0006 - After  a s s e r t i n g  WR2 once and s e t t l i n g  t h e  counters  t o  

decrement and having WR1 v a l i d  fo r  100 CPU S t a t e  Clocks,  
Counter 1  i s  checked fo r  a  va lue  of 202. 

0007 - Same for  Counter 2. 

0008 - S t a t e  Machine i s  checked for  proper s t a t e  ( ~ e s t  2 ) .  

0009 - Af te r  a s s e r t i n g  WR3 once and WR2 t h r e e  t imes ,  compare 

Counter 1 with t he  value zero.  

OOOA - Same as  Counter 1.  
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OOOB - S t a t e  Machine i s  checked fo r  proper s t a t e  (Tes t  3 ) .  

* 0 0 0 C  - After  a s s e r t i n g  WR1 once the  S t a t e  Machine i s  checked 

for  proper s t a t e  (Test  4 ) .  

* On the  f i r s t  and l a s t  CPU S t a t e  C l o c k  WR4 i s  a s se r t ed  t r u e  

and a  t r a n s f e r  from Test  4 t o  Test 1 i s  accomplished i f  t h i s  

i s  not t he  f i r s t  time through the  sequence. 

Components Checked 

Subtest Address Data Specific ICs Tested Other ICs Tested 

1,  2 1 :E@XX 0- 3 A 0 8 U 2 0 5 0 ,  A 0 8 U 2 0 6 0 ,  A 0 8 U 6 0 2 0 ,  A 0 8 U 6 0 5 0 ,  
A 0 8 U 6 0 6 0  A 0 8 U 4 0 6 0  

4 -7  A O S U 2 0 5 0 ,  A 0 8 U 5 0 6 0 ,  A 0 8 U 7 0 5 0 ,  A 0 8 U 4 0 6 0  

A 0 8 U 6 0 6 0  

3 1 : E l X X  0 A 0 8 U 1 0 6 0 ,  A 0 8 U 2 0 5 0 ,  A 0 8 U 4 0 2 0 ,  A 0 8 U 6 0 2 0 ,  

A 0 8 U 3 0 5 0  A 0 8 U 7 0 4 0 ,  A 0 8 U 7 0 5 0 ,  U 6 0 5 0  

4 1 : ~ 1 0 0  8 A 0 8 U 1 0 6 0 ,  A 0 8 U 2 0 5 0 ,  Same t o  end 

A 0 8 U 3 0 5 0  

1-4, 6-7  A 0 8 U 2 0 5 0 ,  A 0 8 U 3 0 5 0 ,  

A 0 8 U 4 0 6 0  

5 A 0 8 U 2 0 3 0 ,  A 0 8 U 3 0 5 0 ,  

A 0 8 U 5 0 4 0  
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A 0 8  = State Machine board. 



MAINTENANCE - 7D02 LOGIC ANALYZER 

Word Recognizer Tes t  

General 

I n  order  t o  t e s t  any of t he  Word Recognizer RAM's, i t  i s  f i r s t  necessary 

t o  f i l l  a l l  RAM's ( inc luding  the  one under t e s t )  with 1's. I n  t h i s  way, 
any change i n  the  RAM under t e s t  r e s u l t s  i n  a  change i n  one of t he  four  

Word Recognizer ou tputs .  Af te r  t h e  RAM's a r e  a l l  f i l l e d  with t h e  background 
of  l ' s ,  a  0  i s  marched through the  p a r t i c u l a r  RAM under t e s t ,  one b i t  a t  

a  t ime,  and the  outputs  a r e  examined a f t e r  each b i t  i s  a l t e r e d .  When t h e  

e n t i r e  RAM i s  f i l l e d  with O ' s ,  t he  t e s t  begins again a t  t he  bottom; t h i s  

t ime,  1 's a r e  marched across  a  f i e l d  of 0's. When t h e  end of  t h e  RAM i s  

reached a  second t ime,  a  quick check i s  made t o  see  t h a t  t h e  RAM i s  indeed 
f i l l e d  with 1's again. Be aware t h a t  a  b i t  s tuck  low i n  any RAM can cause 

a l l  RAM's t o  appear t o  be de fec t ive  i n  t h a t  Word Recognizer s ince  c o r r e c t  

reading of  a RAM can only occur i f  a l l  o the r  RAM's a l s o  output  a  1 a t  t h e  

address  under t e s t .  

Subtes t  D e t a i l s  

Subtes t  1. Checks Word Recognizer RAM A05U6030, which i s  r e spons ib l e  

f o r  d a t a  i npu t s  0-7. The output d a t a  i s  examined by l a t ch ing  the  Word 

Recognizer ou tputs  i n t o  A08U7060 where i t  can be examined with a  read by 

way of A08U3050. Latching i n t o  A08U7060 i s  accomplished by doing f a l s e  

r eads  of the  Word Recognizer RAM (1:FXXXADDR). 

Subtes t  2. Tes ts  Word Recognizer RAM A05U8010, which i s  respons ib le  

f o r  con t ro l  inputs  0-7. The t e s t  performed i s  t he  same as  s u b t e s t  1. 

Subtes t  3. Tests  Word Recognizer RAM A05U6020, which i s  respons ib le  

f o r  address  inputs  0-7. The t e s t  performed i s  t he  same a s  s u b t e s t  1. 

Subtes t  4. Tes ts  Word Recognizer RAM A05U4010, which i s  r e spons ib l e  

f o r  address  input  8-15. The t e s t  performed i s  t he  same as  s u b t e s t  1. 
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Components Checked 

Subtest Address Data 

1 : FBXX 1 

2 
3 -4 

1 : FBXX 1 
2 

3 -4 

Specific ICs Tested Other ICs Tested 

A05 = Word Recognizer board.  

A08 = S t a t e  Machine board.  
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Acquisition Memory Test 

General 

Tests  components on the  Acquisi t ion Memory board f o r  c o r r e c t  opera t ion .  

Subtest Details 

Subtest 1. Tests  Acquisi t ion Memory Address Counter by i n i t i a l i z i n g  

the  MAC t o  FFH then incrementing i t  by genera t ing  f a l s e  S t a t e  Clock 1 

pulses  as  i n  the  Word Recognizer t e s t .  The counter  i s  incremented through 

a f u l l  count and then examined fo r  t he  c o r r e c t  value of 01H. 

Subtest 2. F i l l s  Acquisi t ion Memory RAM a t  addresses  2:EOOO t o  Z:E3FF 

with a checkerboard p a t t e r n .  It i s  then examined f o r  t he  c o r r e c t  p a t t e r n ,  

scanning from bottom t o  top.  The address of t he  f i r s t  l oca t ion  found t o  

he i n  e r r o r  ( i f  any) i s  repor ted  along with t h e  f i r s t  i n c o r r e c t  d a t a  b i t ,  

scanning from b i t  0 through 7. 

Subtest 3. Same as  the  preceeding t e s t  except t h a t  the  p a t t e r n  begins 

a t  a d i f f e r e n t  point  so t h a t  b i t s  t h a t  were previously 1 's  w i l l  now be 

0's.  

Subtest 4. Similar  t o  sub te s t  2 except t h a t  t he  RA!! i s  f i l l e d  with 

an incrementinq p a t t e r n  t o  check fo r  address independence ( t h e  previous 

two t e s t s  checked for  b i t  independence). 

Subtest 5. Tests  Delay Counter a t  address  O:F4XX on the  Acquistion 

Memory board. The counter i s  f i r s t  loaded with 0. It i s  then clocked OFEH 
t imes with f a l s e  S t a t e  Clock 1's while t he  Ripple Carry Out (RcO) i s  

observed t o  make sure  i t  s t a y s  LOW. It i s  then incremented once more t o  

see  t h a t  RCO goes h igh .  

Subtest 6. Tests  the Ac t iv i ty  Monitor a t  address  2:E803 on the  

Acquis i t ion  Memory Board and seve ra l  of the  c i r c u i t s  t h a t  provide i t s  

i n p u t s .  The HALT output from the  Mode Control Latch a t  address  O:F5XX i s  
s e t  t o  both the  HIGH and LOW s t a t e s  and examined a t  each. The Acquis i t ion  

Memory F u l l  f l i p - f l o p  i s  p r e s e t ,  then clocked and examined fo r  c o r r e c t  

ou tput .  RCO i s  s e t  HIGH on the  Delay Counter, then read a t  t h e  point  where 

i t  e n t e r s  the  Display/Store f l i p - f l o p  t o  see t h a t  it propagates through 
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t h e  S top  Trace Gating. The Display/Store  f l i p - f l o p  outputs  a r e  examined 

t o  v e r i f y  t h e  DISPLAY mode s t a t e .  

Sub te s t  7. Checks Display/Store  f l i p - f l o p  by f i r s t  p r e s e t t i n g  i t  with 

a  DISPLAY command and then checking t o  s ee  t h a t  t h e  Q and /Q i n p u t s  a r e  

both i n  t he  c o r r e c t  s t a t e .  It then s e t s  J and K i n p u t s  LOW and genera tes  

mu l t i p l e  S t a t e  Clock 0 pulses  t o  force  t h e  f l i p - f l o p  t o  S to re  mode. The Q 

and Q ou tputs  a r e  checked again fo r  c o r r e c t  s t a t e .  

Components Checked 

Subtes t  Address Data S p e c i f i c  I C s  Tested Other I C s  Tested 

2, 3, 4 2:EXXq 
2, 3, 4 2:EXX4 A07U2020 
2, 3, 4 2 : EXX8 A05U1040, A07U1020 
2, 3, 4 2 : EXXC @- 3 A07U3010, A07U3020, A07U2010, A07U3040, 

A05U 1040 A07U4040, A07U5040, 
A05U1040, A07U1020 

2, 3, 4 2 : EXX1 
2, 3, 4 2 : EXX5 
2, 3, 4 2 : EXX9 
2, 3, 4 2 : EXXD 0- 3 A07U4010, A07U5020, A07U2010, A07U3040, 

A05U2040 A07U4040, A07U5040, 
A04U5050, A05U5040 

2, 3, 4 2 : EXX2 
29 3, 4 2 : EXX6 
2, 3, 4 2 : EXXA 
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2, 3, 4 2 : EXXE 0-3 

2, 3, 4 2 : EXX3 

2, 39 4 2 : EXX7 
2, 39 4 2:EXXB 

2 ,  3, 4 2 : EXXF 0- 3 

A07U2010 

Same to end 

A04 = Front End board. 

A05 = Word Recognizer board. 

A07 = Acquisition Memory board. 
A08 = State Machine board. 
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Front End Test 

General 

Most of  t he  c i r c u i t r y  on the  Front End Board can be s imulated only 

v i a  t h e  Pe r sona l i t y  Module. Therefore ,  t h i s  t e s t  checks only a  small  p a r t  

of t h e  board. To t e s t  t he  board more completely,  t h e  user  should run t h e  

Pe r sona l i t y  Module - System t e s t  with a  Pe r sona l i t y  Module capable  o f  
genera t ing  s e l f - t e s t  s t imulus .  

Subtest Details 

Subtest 1. Checks the  Slow Clock Detect  c i r c u i t r y  on the  Front  End 

Board. Before doing anything,  t h e  t e s t  wai t s  two mi l l i seconds  fo r  t h e  

r e s u l t s  of  any previous t e s t  t o  time out .  Then i t  checks Slow Clock Ind i ca to r  

A04U2010 f o r  a  slow clock i n d i c a t i o n .  Af te r  read ing  t h e  Slow Clock b i t ,  

t he  t e s t  genera tes  a  f a l s e  S t a t e  Clock 1 and 2. Then i t  checks t o  see  t h a t  

t h e  slow c lock  b i t  went LOW a s  expected. A h a l f  mi l l i second  l a t e r ,  t h e  

slow c lock  b i t  i s  checked t o  see t h a t  i t  i s  s t i l l  LOW. Two mi l l i s econds  

a f t e r  t h a t ,  it i s  checked t o  see t h a t  i t  has  gone HIGH aga in .  

Components Checked 

Subtest Address 

1 0 : F F ~ X  

Data Specific ICs Tested Other ICs Tested 

8 A04U2010 on -00 bds,  A04U6030, A04U6040, 

A04U6010 on -01 bds, A04U6050, A04U4040 

A04U5040, A04U5050 

A04 = Front End board 
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Pe r sona l i t y  Module - System 

General 

This t e s t  i s  designed t o  accomodate the  v a r i e t y  of Pe r sona l i t y  Modules 

t h a t  can be used with t h e  7D02. As a  r e s u l t ,  some s u b t e s t s  may not  be run  

with the  p a r t i c u l a r  Pe r sona l i t y  Module i n  use.  Also, s u b t e s t s  3  through 8 

r e q u i r e  connection of s e l f - t e s t  s t imulus.  Therefore,  t hese  s u b t e s t s  a r e  

not  run during Power-Up Ver i f i ca t ion  ( s i n c e  it r e q u i r e s  opera tor  i n t e r a c t i o n ) .  

These s u b t e s t s  a r e  a l s o  not run i f  t he  Pe r sona l i t y  Module i n  use i s  no t  

capable of s e l f - t e s t  s t imulus.  See the  Pe r sona l i t y  Module Manual fo r  d e t a i l s  

of t he  d a t a  supplied t o  t he  d i agnos t i c s  monitor by t h e  Pe r sona l i t y  Module 

ROM. Also, t h i s  t e s t  i s  designed t o  look a t  t he  t o t a l  7D02 system not  t he  

p a r t i c u l a r  boards a s  t h e  o the r  t e s t s .  Therefore e r r o r  codes i n d i c a t e  l a r g e  

s e c t i o n s  of the  7D02 t h a t  could be the  cause of t he  problem. This t e s t  i s  

p r imar i ly  used t o  check the  system a t  f u l l  opera t ing  speed. 

Subtes t  D e t a i l s  

Subtes t  1. Reads a  byte  a t  3:EOlO i n  the  Pe r sona l i t y  Module ROM t o  

determine t h e  ROM length.  Using these  d a t a ,  i t  l o c a t e s  t h e  ROM t r a i l e r  and 

reads  the  value a t  3:YYFO (where YY i s  the  value read from 3:EOlO). The 

va lue  a t  3:YYFC i s  compared with the  va lue  a t  3:YYFC, which should be i t s  

complement. I f  the  two bytes  a r e  not  complementary, an e r r o r  message i s  

p r in t ed  a s  follows: 

1 FAIL 3E7FD-X ; 2K ROM 

1 FAIL 3EFFD-X ; 4K ROM 

1 FAIL 3FFFD-X ; 8K ROM 

1 FAIL 3YYFD-X ; INCORRECT VALUE @ 3:EOlg 

Where: X s i g n i f i e s  the  f i r s t  non-complementary d a t a  b i t  when 

the  two bytes  a r e  compared on a  bi t -by-bi t  b a s i s .  

I f  t h i s  pa r t  of the  t e s t  passes ,  i t  i s  assumed t h a t  t he  ROM can be 

read c o r r e c t l y  so t h e  ROM socket l oca t ion  i s  checked. I f  t he  l oca t ion  byte  

i s  c o r r e c t ,  PASS i s  pr in ted  followed by the  ROM p a r t  number. I f  i n c o r r e c t ,  

FAIL i s  p r in t ed ,  followed by the  pa r t  number a s  follows ( p a r t  number 0361-00 

used f o r  example): 
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1 PASS 0361 -910 
or 

1 FAIL 0361 -00 

Note t h a t  t h i s  i s  t he  only time t h a t  any d a t a  fol low the  word PASS. 

It v e r i f i e s  t h a t  t he  c o r r e c t  ROM i s  present .  The p a r t  number p r e f i x  i s  
160-; t he  f u l l  pa r t  number i n  t he  above example would be 160-0361-00. 

Subtest 2. Calcu la tes  a  16-bit checksum on the  Pe r sona l i t y  Module 

ROM. I f  t he  ca l cu la t ed  va lue  does not  match the  expected va lue ,  t h e  

ca l cu la t ed  value i s  repor ted  a s  an e r r o r  a s  follows: 

2  FAIL XXXX 

Where: XXXX i s  t he  ca l cu la t ed  checksum. 

I f  t he  f i r s t  p a r t  of sub te s t  1 f a i l e d ,  i t  i s  very l i k e l y  t h a t  t h i s  

t e s t  w i l l  a l s o  f a i l .  However, i f  the  f i r s t  p a r t  of sub te s t  1 passed but  

t he  second p a r t  f a i l e d ,  i t  i s  s t i l l  poss ib le  f o r  t h i s  t e s t  t o  pass s i n c e  

t h e  checksum i s  l oca t ion  independent. 

Subtes t  3.  The Pe r sona l i t y  Module must be connected fo r  s e l f - t e s t  

s t imulus f o r  t he  remaining s u b t e s t s ;  see  t h e  Pe r sona l i t y  Module manual f o r  

d e t a i l s  on connecting s e l f - t e s t  s t imulus.  P r i o r  t o  running t h i s  t e s t ,  t h e  

four  Word Recognizers a r e  programmed according t o  d a t a  s to red  i n  t h e  

Pe r sona l i t y  Module ROM. I f  t he  Expansion Option i s  not present  o r  i f  t he  

Pe r sona l i t y  Module ROM s p e c i f i e s  t h a t  t h i s  Pe r sona l i t y  Module does not  

s t imu la t e  t he  Expansion Option l i n e s ,  address  l i n e s  A16 - A23 and d a t a  

l i n e s  D 8  - Dl6 a r e  s e t  t o  X (don't c a r e ) .  The Externa l  Trigger  and ASYNC 

Trigger  a r e  always s e t  t o  X (don't  c a r e ) .  The Word Recognizers remain 

programmed t o  t hese  va lues  throughout t he  remaining Pe r sona l i t y  Module - 
System t e s t s .  

The S t a t e  Machine i s  programmed t o  execute a t e s t  sequence: 

1 IF  WR1 THEN TRIGGER MAIN AND TIMING 

1 I F  WR2 OR WR3 OR WR4, THEN DON'T TRIGGER 

1 GOT0 1 

Then, t he  Acquis i t ion  Memory board i s  s e t  fo r  zero delay.  The Front End 

Q u a l i f i e r s  and the  Clock Shi f te r /Div ider  a r e  programed t o  d e f a u l t  va lues  

according t o  d a t a  s tored  i n  the  Pe r sona l i t y  Module ROM. Af te r  a l l  se tups  
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a r e  complete, a  DISPLAY command i s  sen t  and the  Slow Clock Detector  i s  

checked. A slow clock ind ica t ion  w i l l  r e s u l t  i n  t he  following e r r o r :  

3  FAIL gFF6Q-1 ; SLOW OR NO CLOCK 

I f  the  clock appears t o  be running, t he  Pe r sona l i t y  Module ROM i s  

read t o  determine how long t o  wait  f o r  a  t r i g g e r  t o  occur.  Then, a  STORE 

command i s  s e n t .  Af te r  wai t ing t h e  spec i f i ed  length  of  t ime,  t h e  Ac t iv i ty  

Monitor on the  Acquisi t ion Memory board i s  examined t o  s ee  i f  t he  Main 

Sect ion has t r iggered  and returned t o  DISPLAY mode. I f  the  Main Sec t ion  

i s  s t i l l  i n  STORE mode, t he  following e r r o r  i s  generated:  

3  FAIL 2E8$3-7 ; MAIN SECTION FAILED TO TRIGGER 

Fa i lu re  t o  t r i q g e r  can be caused by f a i l u r e  of t he  Pe r sona l i t y  Module 

t o  genera te  t he  WR1 va lue ;  f a i l u r e  of the  Word Recognizer, S t a t e  Machine, 

o r  t he  Acquisi t ion Memory t o  respond; o r  l ack  of S t a t e  Clocks on the  Acq. 

Mem. Board. Numerous o the r  problems could a l s o  cause t h i s  f a i l u r e ,  such 

a s  a  d e f e c t i v e  Ac t iv i ty  Monitor. 

I f  t h e  Main Sect ion t r i g g e r s ,  a  DISPLAY command i s  s en t  before  

proceeding fu r the r .  This makes c e r t a i n  t h a t  t h e  Timing Option w i l l  not  

remain i n  STORE mode and i n t e r f e r e  with reading the  Pe r sona l i t y  Module 

ROM. The next s t e p  i s  t o  read the  Last Address +1 Buffer (A07U3030) and 

c a l c u l a t e  the  t r i g g e r  loca t ion .  The t r i g g e r  l oca t ion  i n  t he  Acquis i t ion  

Memory i s  examined and the  d a t a  s tored  t h e r e  a r e  compared with t h e  d a t a  

i n  t h e  Pe r sona l i t y  Module ROM t h a t  was used t o  program WR1. Any va lues  

t h a t  were s e t  t o  X (don't c a re )  i n  WR1 a r e  not  compared. I f  t h e  acquired 

d a t a  do not  match the  expected d a t a ,  the  following e r r o r  i s  repor ted :  

3 FAIL 2YYZZ-W ; TRIGGER VALUE INCORRECT 

Where: WZZ i s  t he  Acquisi t ion Memory address t h a t  ho lds  the  

da t a  t h a t  did not  match. 

W i s  the  f i r s t  b i t  t h a t  did not  match when comparing 

LSB through MSB. 

The da t a  a r e  compared one byte  a t  a  time i n  t he  following order :  

A0 - A7 

A8 - A15 

D$ - D7 

C g  - C5 ; EXT TRIG & ASYNC TRIG ARE DON'T CARE 

D 8  - Dl5 ; ONLY IF  EXPANSION OPTION IS PRESENT 

A16 - A23 ; AND STIMULATED BY THE PER. MOD. 
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The f a i l  da t a  a r e  i n t e r p r e t e d  as  follows: 

E0,El3E2,E3 X@,X4,X8,XC A7 A6 A5 A4 A3 A2 A 1  A@ 
Ef l ,E1 ,~2 ,E3 XlYX5,X9,XD A15 A14 A13 A12 A l l  A l a  A9 A8 

E g , E l , ~ 2 , E 3  X2,X6,XAYXE D7 D6 D5 D4 D3 D2 D l  D 0  
E 0 , ~ 1 , ~ 2 , E 3  X3,X7,XB,XF - - C5 C4 C3 C2 C 1  C 0  

This type of f a i l u r e  can be caused by a d e f e c t i v e  RAM i n  t h e  Acquis i t ion  

Memory, a de fec t ive  Memory Address Counter, o r  a f a u l t y  Last Address +1 

Buffer.  I f  the  Word Recognizer t r i gge red  on t h e  wrong word o r  i f  t h e  S t a t e  

Machine sen t  STOP TRACE prematurely, t h i s  could a l s o  r e s u l t .  One o the r  

p o s s i b i l i t y  i s  t h a t  the Main Sect ion f a i l e d  t o  acqui re  t he  c o r r e c t  d a t a  

from the  probe system a t  a l l .  

Subtest 4. This t e s t  involves a l l  four  Word Recognizers,  t he  two 

Counters,  t h e  S t a t e  Machine, and t h e  Acquis i t ion  Memory. The Word Recognizers 

a r e  programmed the  same as  f o r  sub te s t  3. The S t a t e  Machine i s  a l s o  

programmed with a s p e c i a l  t e s t  program. 

The S t a t e  Machine begins i n  s t a t e  1 and advances t o  t he  next  s t a t e  

a s  each of t he  four Word Recognizers occurs  i n  order .  While i n  s t a t e  1 ,  

t h e  two Counters a r e  r e s e t .  While i n  s t a t e  2,  Counter 1 i s  incremented, 

and while i n  s t a t e  3,  Counter 2 i s  incremented. While a l l  of t h i s  i s  going 

on, t he  Acquis i t ion  Memory i s  acquir ing da t a .  When Word Recognizer 4 occurs ,  

t h a t  s i n g l e  d a t a  sample i s  not  s tored  and the  Main Sect ion and t h e  Timing 

Option a r e  both t r i gge red .  A t  t h a t  p o i n t ,  t he  Acquis i t ion  Memory Delay 

Counter begins counting down 240 S t a t e  Clocks, then ceases  t o  acqui re  d a t a .  

The Acquisi t ion Memory conta ins  the  l a s t  16 words generated before  Word 

Recognizer 4 and the  240 words generated immediately a f t e r  Word Recognizer 

4. I f  t he  Qualify RAM works c o r r e c t l y ,  t he  Word Recognizer 4 value was not 

s to red .  Counter 1 conta ins  t he  number of c locks t h a t  occurred between Word 

Recognizer 1 and Word Recognizer 2 ,  and Counter 2 conta ins  t he  number of 

c locks t h a t  occured between Word Recognizer 1 and Word Recognizer 3 .  

The Acquisi t ion Memory board i s  s e t  fo r  a delay of 240 clocks and the  

Memory Address Counter i s  p rese t  t o  0FDH. The Front End Q u a l i f i e r s  and 

Clock Sh i f t e r /D iv ide r  a r e  programmed with d e f a u l t  va lues  according t o  d a t a  
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s to red  i n  t h e  P e r s o n a l i t y  Module ROM. Af t e r  a l l  s t eps  a r e  complete,  a  

DISPLAY command i s  sen t  and t h e  Slow Clock Detector  i s  checked. A Slow 

Clock i n d i c a t i o n  r e s u l t s  i n  t he  following e r r o r :  

4  FAIL 0 ~ ~ 6 0 - 1  ; SLOW, OR NO CLOCK 

I f  t h e  c lock  appears t o  be running, t h e  P e r s o n a l i t y  Module ROM i s  

read t o  determine how long t o  wait  f o r  a  t r i g g e r .  Then, a  STORE command 

is s e n t .  Af t e r  wai t ing t he  spec i f i ed  length  of t ime ,  t h e  A c t i v i t y  Monitor 

on t h e  Acquis i t ion  Memory Board i s  examined t o  see  i f  t h e  Main Sect ion has  

t r i gge red  and returned t o  DISPLAY mode. I f  s t i l l  i n  t he  STORE mode, t h e  

fol lowing e r r o r  i s  generated:  

4  FAIL 23803-7 ; M A I N  SECTION FAILED TO TRIGGER 

F a i l u r e  t o  t r i g g e r  can be caused by f a i l u r e  of t h e  P e r s o n a l i t y  Module 

t o  genera te  any one of t he  four Word Recognizer v a l u e s ;  f a i l u r e  of t h e  

Word Recognizer,  t h e  S t a t e  Machine, o r  t h e  Acquis i t ion  Memory t o  respond; 

o r  l a c k  of S t a t e  Clocks on t h e  Acq. Mem. Board. Numerous o the r  problems 

such a s  a  d e f e c t i v e  A c t i v i t y  Monitor could a l s o  cause t h i s  f a i l u r e .  

I f  t h e  Main Sec t ion  t r i g g e r s ,  a  DISPLAY command i s  s en t  before  

proceeding f u r t h e r .  This makes c e r t a i n  t h a t  t h e  Timing Option w i l l  no t  

remain i n  STORE mode and i n t e r f e r e  with reading t h e  P e r s o n a l i t y  Module 

ROM . 

The Memory F u l l  b i t  of t h e  A c t i v i t y  Monitor i s  examined nex t .  I f  t h e  Memory 

Fu l l  b i t  i n d i c a t e s  t h a t  t he  Acquis i t ion  Memory i s  not  f u l l ,  t h e  fol lowing 

e r r o r  r e s u l t s :  

4  FAIL 2EXXX-5 ; MEM FULL BIT NOT SET 

Where XXX i s  l e s s  than 400 hexadecimal. Divided by four, t h i s  number i s  t h e  

Memory Address Counter va lue  ( i n  hexadecimal) of t h e  l a s t  word recognizer  

d a t a  s to red .  This  i n d i c a t i o n  can be caused by a  malfunct ioning Word Rec., 

a  bad S t a t e  Machine, a  f a u l t y  Acq. Mem. Board, o r  a  f a u l t y  s e l f  t e s t  

s t imulus .  

The next  p a r t  of t h e  t e s t  i s  a  check of t h e  Counters.  F i r s t ,  t h e  MSB 

of Counter 1 is read and compared with t he  expected va lue  s tored  i n  t h e  

t h e  P e r s o n a l i t y  Module ROM. I f  it matches,  t h e  LSB i s  compared. Then, 

Counter 2 i s  checked. I f  any by te  f a i l s  t o  match exac t ly ,  t he  app rop r i a t e  

e r r o r  i s  p r in t ed :  
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4 FAIL 1E202-X ; CTR 1 MSB BIT X IS WRONG 

4 FAIL 1E203-X ; CTR 1 LSB BIT X IS WRONG 
4 FAIL 1E302-X ; CTR 2 MSB BIT X IS WRONG 
4 FAIL 1E303-X ; CTR 2 LSB BIT X IS WRONG 

This can be caused by a malfunctioning Word. Rec. or a faulty State Machine 

expecially on of the counters. 

If the Counters are working correctly, the next step is to checksum 
the Acquisition Memory. All bytes between 2:E000 and 2:E3FF are summed and 

the result stored. The Expansion Option Acquisition Memory is then checksummed 
by summing all bytes between 2:E400 and 2:E7FF. The result of the first 

checksum is compared with the expected data stored in the Personality 

Module ROM. If the Expansion Option is present and stimulated by this 
Personality Module, the second checksum is also compared with its expected 

value. Failure of either comparison results in one of the following error 
messages : 

4 FAIL 3~Q35-x ; MAIN ACQ. MEM. FAILS CHECKSUM 
4 FAIL 3Eg36-X ; EXP. OPT. ACQ. MEM. FAILS CHECKSUM 

Since this RAM is checked separately in the Acquisition Memory and 
Expansion Option tests, this check primarily tests the ability of the RAM 

to acquire data at high speed. This one checksum could indicate an error 
in any one of several areas; the Memory Address Counter, the Qualify RAM, 

the Personality Module Data Buffers on the Word Recognizer and Expansion 
Option boards, the Personality Module itself, the Front End Qualifiers, 
and the Acquisition RAM. 

Subtest 5. Checks the ability of the State Machine Time Base to 
generate millisecond clocks and the the ability of Counter 1 to count these 
clocks while operating in CONTROL mode. The State Machine is programmed 

with a special test sequence. The Counters are both loaded with 48 (desired 
count - 2) and placed in the CONTROL mode (decrement). The Counter 1 Time 

Base is set to milliseconds and a DISPLAY command is sent. The Acquisition 

Memory is set for zero delay. The Slow Clock Detector is checked for the 

presence of a clock from the Personality Module. If none is present, the 

following error is displayed: 

5 FAIL 0FF60-1 ; SLOW OR NO CLOCK FROM PER. MOD. 
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I f  a  c lock  i s  p re sen t ,  a  STORE command i s  s en t  and the  Processor 

e n t e r s  a  de lay  loop f o r  46 mi l l i seconds .  A t  t h e  end of t h e  de l ay ,  t h e  

Acquis i t ion  Memory Ac t iv i ty  Monitor i s  checked t o  see  i f  t he  S t a t e  Machine 

has timed out and re turned  t o  t he  DISPLAY mode. I f  i t  has ,  t h e  following 

e r r o r  i s  reported : 

5 FAIL ' 2E8@3-2 ; CTR 1 TIMED OUT PREMATURELY 

I f  t he  Main Sect ion was s t i l l  i n  STORE mode, t he  Processor de lays  

another  8 mi l l i seconds .  Then, i t  checks t h e  Ac t iv i ty  Monitor again.  I f  t h e  

Main Sect ion has not  re turned  t o  DISPLAY mode, t he  following e r r o r  i s  

displayed : 

5 FAIL 2E8Q3-7 ; CTR 1 DIDN'T TIME OUT I N  50 MS 

Since the  Processor and Time Base a r e  both derived from the  same 

6megahe r t z  c r y s t a l ,  t h i s  i s  not  intended t o  be a  check of absolu te  time 

base accuracy. 

This type of e r r o r  can be caused by f a i l u r e  of t he  Time Base Divider 

on the  S t a t e  Machine Board, f a i l u r e  of t h e  Counter t o  count t h e  c lock  

pulses  c o r r e c t l y ,  o r  f a i l u r e  of the  S t a t e  Machine t o  respond t o  t he  Counter 

reaching zero o r  by the  7D02 CPU t o  i n c o r r e c t l y  time the  t e s t .  

Subtest 6. Checks the  a b i l i t y  of t he  S t a t e  Machine Time Base t o  

genera te  microsecond clocks and the  a b i l i t y  of Counter 2  t o  count those  

clocks while opera t ing  i n  t he  CONTROL mode. The S t a t e  Machine i s  programmed 

with a  s p e c i a l  t e s t  sequence. The Counters a r e  both loaded with 49998 

(des i r ed  count - 2) and placed i n  CONTROL mode (decrement).  Counter 2  Time 

Base i s  s e t  t o  microseconds and a  DISPLAY command i s  sen t .  The Acquis i t ion  

Memory i s  s e t  fo r  zero delay.  The Slow Clock Detector  is  checked f o r  t h e  

presence of  a  c lock from t h e  Pe r sona l i t y  Module. I f  none i s  p re sen t ,  t h e  

followinq e r r o r  i s  displayed:  

6  FAIL ~ F F ~ Q - 1  ; SLOW OR NO CLOCK FROM PER. MOD. 

I f  a  c lock  i s  p re sen t ,  a  STORE command i s  s en t  and the  Processor 

e n t e r s  a  de lay  loop f o r  46 mi l l i seconds .  A t  t he  end of t h e  de l ay ,  t h e  
Acquis i t ion  Memory Ac t iv i ty  Monitor i s  checked t o  see i f  t he  S t a t e  Machine 

has timed out  and re turned  t o  DISPLAY mode. I f  i t  has ,  t h e  following e r r o r  

i s  repor ted :  

6  FAIL 2E803-2 ; CTR 2 TIMED OUT PREMATURELY 
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I f  t he  Main Sect ion was s t i l l  i n  STORE mode, t he  Processor de lays  

another  8 mi l l i seconds  and then checks the  A c t i v i t y  Monitor again.  I f  t h e  

Main Sect ion has not  re turned  t o  DISPLAY mode, t he  following e r r o r  i s  

d i sp layed:  

6  FAIL 23893-7 ; CTR 2  DIDN'T TIME OUT I N  50,000 US 

Since the  Processor and Counter Time Base a r e  both derived from the  

same 6megaher tz  c r y s t a l ,  t h i s  i s  not intended t o  be a  check of abso lu t e  

time base accuracy. 

This type of e r r o r  can be caused by f a i l u r e  of t he  Time Base Divider 

on t h e  S t a t e  Machine board, f a i l u r e  of t h e  Counter t o  count t h e  c lock  

pulses  c o r r e c t l y ,  o r  f a i l u r e  of t he  S t a t e  Machine t o  respond t o  t he  Counter 

reaching zero o r  by the  7D02 CPU t o  i n c o r r e c t l y  time the  t e s t .  

Subtest 7. Checks the  con t ro l  ( q u a l i f i e r )  l i n e s  C4 - C9 on the  Front-End 

Board. The S t a t e  Machine i s  programmed with a  s p e c i a l  t e s t  sequence: 

1 IF WR1 THEN TRIGGER M A I N  

1 GO TO 1 

Word Recoqnizer 1 was programed i n  an e a r l i e r  s u b t e s t  t o  a  value spec i f i ed  

by the  Pe r sona l i t y  Module ROM. This t e s t  uses  each of t h e  con t ro l  l i n e s  

i n  t u r n  t o  qua l i fy  out the  va lue  t o  which Word Recognizer 1 has  been 

programmed. I f  the  con t ro l  l i n e  works c o r r e c t l y ,  t h e  S t a t e  Clock t h a t  

occurs  with Word Recognizer 1 w i l l  be i n h i b i t e d  and the  S t a t e  Machine w i l l  

not  see  the  Word Recoqnizer ou tput .  A PASS condi t ion ,  then ,  i s  i nd ica t ed  

by the  f a i l u r e  of t he  Main Sect ion t o  t r i g g e r .  A by te  i n  t he  Pe r sona l i t y  

Module ROM s p e c i f i e s  how long the  Processor should wait  f o r  t h e  t r i g g e r  

t o  occur.  

The Clock Shi f te r IDiv ider  ESYNC and WAIT a r e  s e t  up a s  spec i f i ed  by 
the  Pe r sona l i t y  Module ROM. Six add i t i ona l  by tes  i n  t he  Pe r sona l i t y  Module 

ROM spec i fy  what value t o  send t o  the  Front End t o  i n h i b i t  S t a t e  Clocks 

when Word Recognizer 1  occurs fo r  each of t he  s i x  con t ro l  l i n e s .  The 

following sequence i s  repeated s i x  t imes,  once fo r  each con t ro l  l i n e  o r  

u n t i l  a  f a i l u r e  occurs: 
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Read value from Pe r sona l i t y  Module ROM 

Write value t o  Front End Latch 

Send STORE command 

Wait spec i f i ed  length of time 

Check Ac t iv i ty  Monitor on Acquis i t ion  Memory board 

I f  i n  DISPLAY mode, p r i n t  FAIL and STOP 

A note  of caut ion  about t h i s  t e s t .  Because of the  way i t  ope ra t e s ,  

anything t h a t  prevents  t h e  Store/Display f l i p  f l o p  on t h e  Acquis i t ion  

Memory board from r e t u r i n g  t o  DISPLAY mode w i l l  cause the  t e s t  t o  pass ;  

f o r  example, l ack  of a  c lock from the  Pe r sona l i t y  Module. I f  s u b t e s t  3  and 

4 pas s ,  i t  i s  s a f e  t o  assume t h a t  t h i s  t e s t  i s  working c o r r e c t l y .  

The t e s t  r e s u l t s  a r e  i n t e r p r e t e d  a s  fol lows:  

7 FAIL 3E039 ; C4 DIDN'T INHIBIT TRIGGER 

7 FAIL 3~03A ; ~5 DIDN'T INHIBIT TRIGGER 

7 FAIL 3E03B ; C6 DIDN'T INHIBIT TRIGGER 

7 FAIL 3E03C ; C7 DIDN'T INHIBIT TRIGGER 

7 FAIL 3E03D ; C8 DIDN'T INHIBIT TRIGGER 

7 FAIL 3E03E ; C9 DIDN'T INHIBIT TRIGGER 

Subtes t  8. Checks the  Programmable Sh i f t e r IDiv ide r  on t h e  Front End 

Board i n  t h e  delay-by-one and divide-by-two modes. Since not  a l l  Pe r sona l i t y  

Modules w i l l  generate  meaningful d a t a  under t hese  cond i t i ons ,  t h e r e  i s  a 

byte  i n  t he  Pe r sona l i t y  Module ROM t h a t  s p e c i f i e s  whether o r  not  t h i s  t e s t  

should be run. 

When t h i s  t e s t  i s  run ,  the  S t a t e  Machine i s  programmed with the  

following program: 

41F WR1 

4THEN 

4TRIG MAIN 

The Front End i s  s e t  up as  spec i f i ed  by the  Pe r sona l i t y  Module ROM except 

t h a t  i t  i s  s e t  t o  divide-by-two using the  low s t a t e  of C6 t o  genera te  

ESYNC. A DISPLAY command i s  sen t  and the  Acquis i t ion  Memory Delay Counter 
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i s  s e t  f o r  a  delay of 16 clocks.  The Acquis i t ion  Memory Address Counter 

i s  pre-loaded with a  value of 0FDH. Before proceeding, t he  Slow Clock 

Detector  i s  checked and, i f  no clock i s  present ,  t h e  following e r r o r  i s  

repor ted  : 

8 FAIL ( 8 ~ ~ 6 0 - 1  ; SLOW OR NO CLOCK 

I f  the  Clock appears t o  be running., a  STORE command i s  s en t  and the  

Processor wai t s  a  period spec i f i ed  by the  Pe r sona l i t y  Module ROM. A t  t h e  
end of the  de lay ,  the  Acquisi t ion Memory A c t i v i t y  Monitor i s  checked, and 

i f  t he  Main Sect ion hasn't  re turned  t o  DISPLAY mode ( t r i g g e r e d ) ,  t h e  

followinq e r r o r  i s  d i sp layed:  

8  FAIL 2E803-7 ; MAIN SECTION FAILED TO TRIGGER 

I f  the  Main Sect ion t r i qge red ,  the Acquis i t ion  Memory should now be 

f u l l .  A l l  of the  bytes  between 2 : ~ 0 @ 8  and 2:E3FF a r e  checksummed and the  

r e s u l t  i s  compared t o  t he  expected va lue  s to red  i n  t h e  Pe r sona l i t y  Module 

ROM. I f  t he  values do not  match, the  following e r r o r  i s  repor ted :  

8 FAIL 3E037-x ; DIVIDE BY 2CHECKSUMFAILED 

I f  the  divide-by-two t e s t  passes ,  t he  e n t i r e  t e s t  i s  repeated with 

the  Front End s e t  t o  delay-by-one in s t ead  of divide-by-two ( ~ 6  genera tes  

ESYNC a s  be fo re ) .  I f  the  t e s t  f a i l s  under t hese  cond i t i ons ,  t he  following 

e r r o r  i s  repor ted :  

8  FAIL 3E038-X ; DELAY BY 1 CHECKSUM FAILED 
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Expansion Option Tes t  

General 

This t e s t  i s  run only i f  t he  Expansion Option i s  i n s t a l l e d  and i s  

r e spons ib l e  f o r  checking the  add i t i ona l  b i t s  of a c q u i s i t i o n  and word 

recognizer  provided by the  Expansion Option. 

Subtes t  D e t a i l s  

Subtes t  1. Checks fo r  b i t  independence by f i l l i n g  the  Expansion Option 

Acquis i t ion  Memory with a  checkerboard p a t t e r n  beginning with t h e  va lue  

55H. The RAM i s  then examined fo r  t he  c o r r e c t  p a t t e r n ,  scanning from bottom 

t o  top.  The address of t he  f i r s t  l oca t ion  found t o  be i n  e r r o r  i s  r epo r t ed ,  

along with the  f i r s t  i nco r rec t  d a t a  b i t  scanning from d a t a  b i t  0 through 

7. This t e s t  a l s o  i n d i r e c t l y  checks the  memory address  counters  A06U3050 

and A06U4050. 

Subtes t  2. This t e s t  i s  t he  same a s  s u b t e s t  1 except t h a t  t he  p a t t e r n  

begins with the  va lue  AAH so t h a t  a l l  b i t s  t h a t  were previously 1 w i l l  now 

be 0. 

Subtes t  3. Similar  t o  sub te s t  1 except t h a t  t he  RAM i s  f i l l e d  with 

an incrementing pa t t e rn  t o  check fo r  address  independence. 

Subtes t  4. Tes ts  the  Word Recognizer Expansion Option RAM which i s  

respons ib le  fo r  d a t a  i npu t s  8 - 15. The t e s t  performed i s  t h e  same a s  Word 

Recognizer sub te s t  2  except t h a t  a  d i f f e r e n t  RAM i s  t e s t e d .  

Subtes t  5. Tests  the  Word Recognizer Expansion Option RAM which i s  

r e spons ib l e  fo r  ADDR inputs  16 - 24. The t e s t  performed i s  t he  same a s  

Word Recognizer sub te s t  2 except t h a t  a  d i f f e r e n t  RAM i s  t e s t e d .  

Components Checked 

Test  Address Data Spec i f i c  I C s  Tested Other I C s  Tested 

Same t o  end 
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2 : EXXC 

2 : EXXE 

2 : E X X ~  
2 : EXX2 
2:EXX4 

2:EXX6 

2:EXX8 

2 : EXXA 
2 : EXXC 

2 : EXXE 

2:EXXl 
2 : EXX3 
2 : EXX5 

2 : EXX7 

2 : EXX9 
2:EXXB 

2:EXXD 
2 : EXXF 

2 : EXX1 

2 : EXX3 
2 : EXX5 

2:EXX7 

2 : EXX9 
2:EXXB 

2 : EXXD 
2 : EXXF 

A06U4040, A05U5020, A05U3040, A08U3050, 
A08U7060, A06U6010 

A06U4040, A05U4030, A06U1030, A06U1050, 
A06U4020 

A06U4040, A05U6050, Same t o  end 

A05U7040, A05U5020 

A05 = Word Recognizer board. 

A06 = Expansion Option board. 

A08 = S t a t e  Machine board. 
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Timing Option Tes t  

General 

This t e s t  i s  run only i f  the  Timing Option i s  i n s t a l l e d .  It r e q u i r e s  

s e l f - t e s t  s t imulus from t h e  Pe r sona l i t y  Module f o r  s u b t e s t  3 .  This s u b t e s t  

i s  no t  run during Power-Up Ver i f i ca t ion  s i n c e  opera tor  i n t e r a c t i o n  i s  

requi red .  

Subtes t  D e t a i l s  

Subtes t  1. Checks the  Timing Option read and w r i t e  bus ,  and t o  a  

l imi t ed  e x t e n t ,  t h e  Timing Option Memory Adress Counter. A 1 i s  w r i t t e n  

i n  each b i t  of the  Counter i nd iv idua l ly  and read back t o  check the  Counter 

Latch and the  two buses.  I f  t he  read d a t a  a r e  not  the  exact  complement of  

t he  w r i t e  d a t a ,  t he  following e r r o r  i s  repor ted :  

1 FAIL 2~40g-X 

Where: X i s  t he  f i r s t  non-complementary b i t  when scanned 

from LSB t o  MSB. 

Subtes t  2. This t e s t  i s  a  simulated asynchronous a c q u i s i t i o n  without 

s t imulus  from the  Pe r sona l i t y  Module t o  check t h e  Timing Option Sequencer. 

The Time Base i s  s e t  t o  100 nanoseconds and the  t r i g g e r  i s  s e t  f o r  zero 

de l ay ,  SYNC mode. Af te r  sending a  DISPLAY command, t h e  Sequencer i s  checked 

fo r  a  r e s e t  condi t ion .  A STORE command i s  s en t  and f a l s e  s t a t e  c lock  2 i s  

generated by a s s e r t i n g  sync t r i g g e r  from t h e  S t a t e  Machine and toggl ing  

b i t  3 a t  @:F840 from 1 t o  0 and back t o  1. The Sequencer i s  checked f o r  

an i n d i c a t i o n  of delaying by count.  I f  t h e  Sequencer i s  not  t h e  c o r r e c t  

va lue ,  t he  following e r r o r  i s  displayed:  

2 FAIL 2F6gg-X 

Where: X i s  t he  Sequencer b i t  i n  e r r o r .  

I f  t he  Sequencer value i s  c o r r e c t ,  a  STORE command i s  s en t  and Sync 

Trigger  i s  a s se r t ed .  A t r i g g e r  i s  simulated and t h e  Sequencer i s  checked 

again.  I f  t he  Sequencer i s  not  i n  the  c o r r e c t  s t a t e ,  the  same e r r o r  a s  

above i s  repor ted .  
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NOTE 

For s p e c i f i c  and general  ICs t e s t e d ,  r e f e r  t o  

t he  Timing Option t roubleshoot ing  t r e e .  

Subtest 3. This t e s t  r equ i r e s  s t imulus from the  Pe r sona l i t y  Module 

and i s  not  run during Power-Up Ver i f i ca t ion  s i n c e  t h e  opera tor  i s  requi red  

t o  connect t he  Pe r sona l i t y  Module fo r  s e l f - t e s t  s t imulus.  See the  Pe r sona l i t y  
Module manual f o r  d e t a i l s  on connecting s e l f - t e s t  s t imulus.  Also, t h i s  

t e s t  i s  not  run i f  the  Pe r sona l i t y  Module ROM i n d i c a t e s  t h a t  t h e  Module 

does not  genera te  s e l f - t e s t  s t imulus.  The Pe r sona l i t y  Module provides t h e  

s t imulus v i a  the  Timing Option P6451. The Pe r sona l i t y  Module ROM con ta ins  

d e t a i l s  of t h e  s t imulus provided by t h a t  Pe r sona l i t y  Module t o  t h e  Timing 

Option. The Timing Option Word Recognizer i s  s e t  t o  t r i g g e r  on the  occurrence 

of a  va lue  spec i f i ed  by the  Pe r sona l i t y  Module ROM. The S t a t e  Machine i s  

proqrammed with the  following program. 

1 IF TIM OPT WR=YY (WR~=TIM. OPT. WR) 

AND WR2,3,4=DON'T CARE 

1 THEN 

1GO TO 4 

1 END 

41F TIM OPT WR=YY (TIM.OPT.WR=WR~) 

AND WR2,3,4=DON 'T CARE 

4THEN 

4TRIG M A I N  AND TIMING 

4 END 

The Timing Option Memory Address Counter i s  s e t  t o  0. A l l  Word Recognizers 

except t he  Timing Option a r e  s e t  t o  X (don't c a r e ) .  

A DISPLAY command i s  sen t  and the  S t a t e  Machine Counters a r e  s e t  t o  

count events .  The Main Sect ion Address Counter i s  s e t  t o  0FDH. Then the  

Slow Clock Ind ica to r  i s  checked fo r  t he  presence of t he  same clock a s  was 

checked i n  t he  Per .  Mod. Sys. t e s t s .  I f  none i s  de t ec t ed ,  t he  following 

e r r o r  i s  p r in t ed :  

3 FAIL flFF60-1 ; SLOW OR NO CLOCK DETECTED 

I f  the  clock appears t o  be running, a  by te  i s  read from the  Pe r sona l i t y  

Module ROM t h a t  s p e c i f i e s  how long t o  wait  fo r  a  t r i g g e r .  Then a  STORE 
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command is s e n t .  Af te r  wai t ing t he  s p e c i f i e d  length  of  t ime,  t h e  Acquis i t ion  

Memory A c t i v i t y  Monitor i s  examined t o  see  i f  only t h e  Main Sec t ion  has  

t r i g g e r e d .  I f  it hasn ' t ,  t he  following e r r o r  i s  repor ted :  

3  FAIL 23803-7 ; MAIN SECTION FAILED TO TRIGGER 

I f  t h e  Main Sec t ion  t r i g g e r e d ,  t h e  Timing Option Memory Address Counter 

(A02~2040 and A02U3030) i s  examined t o  determine t h e  l a s t  d a t a  l o c a t i o n  

and t h e  t r i g g e r  l oca t ion  i s  ca l cu l a t ed .  The va lue  saved i n  t h e  t r i g g e r  

l o c a t i o n  i s  then compared with t h e  va lue  i n  t h e  Pe r sona l i t y  Module ROM 

t h a t  was used t o  program the  Timing Option Word Recognizer. I f  t he  two a r e  

no t  complementary ( d a t a  a r e  i nve r t ed ) ,  t h e  fol lowing e r r o r  i s  r epo r t ed :  

3  FAIL ~ E @ ~ F - X  ; TRIGGER VALUE INCORRECT 

I f  t he  t r i g g e r  t e s t  pa s se s ,  t he  Timing Option Acquis i t ion  Memory a t  

address  2 : ~ 0 0 0  - 2:Ff l~F i s  checksummed (with t h e  except ion of  one d a t a  

b y t e ,  which i s  X's) and t h e  r e s u l t  compared with t h e  expected va lue  s t o r e d  

i n  t h e  Pe r sona l i t y  Module ROM. I f  t he  va lues  a r e  not  t h e  same, t h e  fol lowing 

e r r o r  i s  r epo r t ed :  

3  FAIL 3E048-X ; CHECKSUM ERROR 2 : ~ 0 0 0  - 2:Ff l~F 

Where : X i n d i c a t e s  t h e  b i t  t h a t  d idn ' t  match. 

I f  t h e  f i r s t  checksum passes ,  a  checksum i s  ca l cu l a t ed  f o r  t h e  Memory 

a t  2:F200 - 2:FZFF. The r e s u l t  i s  compared t o  an expected va lue  s t o r e d  i n  

t h e  Pe r sona l i t y  Module ROM. I f  t h e  two do no t  match, t h e  fol lowing e r r o r  

i s  d i sp layed:  

3  FAIL 3:E041-x ; CHECKSUM ERROR 2 : ~ 2 0 @  - 2:F2FF 

I n  Synchronous mode, both s e c t i o n s  of t h e  Timing Option RAM s t o r e  

d a t a ,  although only one i s  d i sp layed .  Therefore ,  both of t h e  above checksum 

c a l c u l a t i o n s  depend upon t h e  d a t a  t h a t  were acqui red .  
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Signature Exerciser Mode 

Introduction 

The Signature Exerc iser  Mode genera tes  a  d a t a  stream t h a t  can be 

v e r i f i e d  with a  s igna tu re  analyzer  such a s  t h e  SONY/TEKTRONIX 308. This 

technique f a c i l i t a t e s  de t ec t ion  of f a u l t s  by comparing the  measured s igna tu re  

with t h e  c o r r e c t  s igna tu re  a t  a  p a r t i c u l a r  po in t  i n  t h e  c i r u c i t  ( a s  shown 

by t h e  Signature ~ a b l e s ) .  

Flow c h a r t s  a t  t he  end of t h i s  s ec t ion  show t roubleshoot ing  t r e e s  f o r  

t h e  S ignature  Exerc iser  Mode. Following t h e  procedures shown w i l l  provide 

a  l o g i c a l  s igna tu re  ana lys i s  sequence once a  f a i l u r e  has been de tec ted  by 

the  Diagnost ic  Monitor - Module Test r o u t i n e .  

Calling Signature Exerciser Mode 

The Signature Exerc iser  Mode can be en tered  from the  module t e s t  menu 

by press ing  the  F key. This d i sp l ays  the  s igna tu re  e x e r c i s e r  menu on the  

screen ( see  Fig.  5-12). Item 7  - PER. MOD.-SYSTEM w i l l  no t  be displayed 

i f  a  Pe r sona l i t y  Module i s  not connected t o  t h e  7D02. Applicable s i g n a t u r e s  

were taken using S e l f  Test Stimulus from a  P M l O l  Pe r sona l i t y  Module. Refer 

t o  t h a t  manual or  s ec t ion  3 of t h i s  manual f o r  connection information.  

f 
DIAGNOSTIC MONITOR 

SIGNATURE EXERCISER 

1 - ADDRESS DECODERS 
2 - DISPLAY 
3 - STATE MACHINE 
4 - WORD RECOGNIZER 
5 - ACQUISITION MEKDRY 
6 - FRONT END 
7 - PER. MUD. - SYSTEM 
8 - EXPANSION OPTION 
? - TIMING OPTION 

F - MODULE TEST MENU 
X - EXIT DIAGNOSTIC MONITOR 

2919-83 

Fig. 5-12. Signature exerciser menu. 
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The user can select individual Signature Exerciser tests from the 

menu; 1 through 9 select corresponding Signature Exercisers, which run 
continuously until the STARTISTOP key is pressed; F provides a branch to 
return to the module test menu; X allows exiting the diagnostic monitor. 

Figure 5-13 shows a typical display when using the Signature Exerciser 

mode. 

D I AGNOT I C Mot4 I TOR 

SIGNATURE EXERCISER 
WORU RECOGNIZER 

HOLD STOP TO EXIT  TEST LOOP 

Fig. 5-13. Typical display in signature exerciser mode. 

Preparing the Unit for Signature Analysis 

1. Install the 7D02 on the L lug-in extenders. 

2. Remove the board to be tested and install it in the test position 
using the 067-0939-00 service test kit (see the service test kit manual 
070-3639-00 for details). Figure 5-14 identifies the board locations in 
the 7D02. 
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A12 Vertical Interlace 

A14 Probe Interlace 

A13 Horizontal Interlace 

A16 Keyboard 

AOS Word Rec 
A04 Front End 

A15 Main Interlace 

' ~ 0 1  Front Panel 

A 

Fig. 5-14. Location of boards in the 7D02. 
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3. Connect the Signature Analyzer CLOCK, START, and STOP inputs to 

the points shown in the applicable signature table and set the controls 

as shown under Analyzer Setup. For details on operation of the Signature 

Analyzer, refer to the SONY/TEKTRONIX 308 Instruction Manual. 

4 .  Turn on the power to the 7D02. If power-up verification does not 

detect a failure in the unit, press and hold a front-panel key during 
power-up to force the unit into the diagnostics mode. 

5 .  After Power-Up Verification is completed, press the X key to enter 
Diagnostic Mode - Module Test; then press the F key to enter Signature 
Exerciser Mode. 

6. Refer to the signature table for the board under test and verify 
the signatures shown. The Signature Analyzer setup can be easily verified 

by taking a signature on +5 volts and comparing it to the reference signature 
shown on the signature table. 

S i g n a t u r e  T a b l e s  

A11 signatures in the following tables were taken with a SONY/TEKTRONIX 

308 Data Analyzer. The indicated tests require PMlOl Personality Module 
stimulation. 

SIGNATURE ANALYSIS TABLES 

In the following signature tables special notice should be taken of 
the configuration. Invalid signatures may be taken if the set-up is not 
exactly like the configuration shown. 

On any tristate lines, a special tip for the P6107 probe may be needed 

for valid signatures. The special probe tip consists of a 2.2 k-ohm resistor 
with a wire to any +5 V supply (Tektronix part number 206-0252-01). This 
ensures that tristate lines will not float, causing unstable or invalid 

signatures. Signatures requiring the probe tip are marked with an asterisk 

(*) . 

It is very important that the board number on the signature tables 

match the board numbers you are trying to analyze or different signatures 
may occur. 
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Assembly: I . C .  ACQ. 

Assembly #A02 

Board # Y-6483-01 

670-5985-00 

Configurat ion:  CPU provides s t imulus from Timing Option Signature Exerc iser  

Routine . 

Software: 160-0361-00 Diagnostic ROM 

Analyzer: Sony Tek 308 

Location S / W  SIG 

Clock ~ 0 9  TP49 UP N/A 

S t a r t  A89 TP41 UP 1826 

Stop A09 TP42 DOWN 1826 

GND A(b9 TP43 

Power S I G  
+5 1826 
Gnd 0000 

U2040 SIG 

5 1826 
7 587C 

9 P723 
10 7918 

11 82CO 

13 1826 

U2050 SIG 

5 587C 
7 90U5 

9 82CO 
10 82CO 

11 7918 
13 0000 U3050 SIG 

1 4AAP 

2 1826 

3 5288 
4 4AAP 
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( ~ 3 0 5 0  cont.) 
5 0000 
6 4AAP 
8 PPFH 

9 4AAP 
1 0  A463 

11 4AAP 

1 2  0000 
1 3  4AAP 

SIG 

92C3 

10A6 
9858 

4AAP 
7537 

5712 
508U 
HA4A 

AOF 5 

HA4A 

AOF 5 

1 OA6 

92C3 

U4050 SIG 

5 92C3 
6 86U4 

7 AH1 5 

1 5  PP6 7 

1 6  HA4A 

U5010 SIG 
2 P934 
3 52H4 
4 P536 

( ~ 5 0 1 0  cont.)  
5 9383 
6 C45F 
7 FPFH 
8 AOF 5 

9 PP67 
11 63  95 

12  U9FA 

13  7537 

1 4  OAF U 

1 5  9402 

16  H9C 5 

17 9A58 
18 10A6 

1 9  6083 

U5030 SIG 
5 92C3 
6 A773 

7 7472 

15  9402 

16  HA4A 

U5050 SIG 
5 92C3 
6 761P 
7 8PC4 

1 5  C45F 
16  HA4A 

SIG 

C8A5 

52H4 

P536 

5A53 

761P 

FPFH 

AOF 5 
86U4 

PC 76 
HH9P 
7537 
OAFU 



( ~ 6 0 1 0  cont . ) 
15 A773 

16 93PO 

17 9A58 

18 10A6 

19 P24A 

U6030 SIG 
5 92C3 
6 93PO 

7 5HH1 

15  H9C 5 
16 HA4A 

U6050 SIG 
5 92C3 
6 C8A5 

7 1A3A 

15 P934 

16 HA4A 

U70 10 SIG 
2 1A3A 

3 52H4 
4 P536 

5 5834 
6 8PC4 
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(U7010 cont . ) 
7 FPFH 

8 AOF 5 

9 AH15 

11 6UPU 

12 lFCC 

13 7537 

14 OAFU 

15 7472 
16 5HH 1 

17 91158 
18 10A6 

19 4577 
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Assembly: Trigger  

Assembly #/A03 
Board #I Y-6535-01 

670-6038-00 

Configurat ion:  CPU provides s t imulus from Timing Option Signature Exerc.iser 

Routine . 

Software: 160-0361-00 Diagnostic ROM 

Analyzer: Sony Tek 308 

Location S/W SIG 

Clock A09 TP49 UP N/A 

S t a r t  A09 TP41 UP 1826 

Stop A09 TP42 DOWN 1826 
GND Afl9 TP43 

Power SIG 
+5 1826 
Gnd 0000 

U2020 SIG 

2 1826 

3 1826 
4 91U4 

5 1826 
6 2652 
7 1826 

SIG 
91U4 

7537 
OAFU 
9031 

9A58 
HUFP 

9CFA 
128H 

10A6 
2652 
FPFH 

AOF5 

U4020 SIG 
2 1826 
4 9031 
5 1826 

10 6P39 

11 1826 

14 1826 

U8020 SIG 
2 1826 
3 1826 

5 1826 
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( ~ 8 0 2 0  cont.) 
6 182 6 

7 53 1 0  

9 P94F 
1 0  9385 

11 8A4P 
1 3  1826 

SIG 

1826 
OA90 
1826 

7537 
OAFU 
9A58 
10A6 
1826 

1826 

U3030 S IG 

1 2  HUF P 

U5030 SIG 
9 OF 96 

U6030 SIG 

1 3  128H 

SIG 
5310 

7537 

OAFU 
P94F 

9385 

9A58 

10A6 

8A4P 
82FC 

FPFH 
IFF7 
6P39 

(U8030 cont.) 
17 52H4 
18 P536 
19  5746 

S IG 

7537 

7537 

0a90 

0a90 
04F 7 

04F 7 

OAFU 
OAFU 
9A58 

9A58 
0000 

10A6 

10A6 

U2040 SIG 

1 FPFH 
7 5F04 

9 P536 

10  52H4 
11 OA90 
12 1826 

1 5  AOF 5 

SIG 
HUFP 

7HU2 

1826 

3FA0 

8667 
2AFP 

A463 
8A1C 
A463 
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S IG 

OAFU 

4422 

10A6 

9A58 

1140 
1826 

0000 
7537 

SIG 

FPFH 

P536 

52H4 

1140 

1826 

AOF5 

U5050 SIG 

10 1FF7 

SIG 

H43A 

AOF 5 

FPFH 

P590 

OAFU 

7537 

CCC 3 



S IG 
1AF6 

P536 
52H4 

AOF 5 

FPFH 

7537 

OAFU 
9858 

10A6 

SIG 
6PU4 

508U 

9CFA 
6395 
6UPU 

PC76 

3243 

1140 
OA90 

82FC 

04F 7 

1AF6 

92 3B 
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SIG 
1826 

1826 
CP90 
HF69 

9H12 

1826 

1826 

04F 7 

1826 

U8060 SIG 

9 CCC3 
10  F02 3 
11 C895 

TEST 
POINT S IG 

15 A46 3 

16  SAlC 
17 1AF6 

19 9238 
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Assembly: Front End 

Assembly #A04 
Board Y-6487-01 

670-5989-00 

Configuration: CPU provides s t imulus from Front End Signature Exerc iser  

Routine. Probe must be disconnected from 7D02. 

Software: 160-0361-00 Diagnostic ROM 

Analyzer: Sony Tek 308 

Location S/W S I G  

Clock A89 TP49 UP N/A 

S t a r t  A09 TP42 UP F271 

Stop A09 TP41 DOWN F271 

GND A09 TP43 

Power S I G  
+5 F271 
Gnd 0000 

TEST 

POINT 
1 

S I G  
4689 
031H 

484F 

9780 

FUF2 

96HP 

6233 
1 HPO 

2HF8 
5075 
2F6P 

2UCF 
P5 7u 

45AH 
F9U2 
0686 
U69A 
A88 7 

9C 65 

(TEST 
POINT cont . )  

3 3 987F 

34 FFOH 

3 5 PF49 

3 6 1A68 

UlOlO SIG 

1 FA65 
19 FA65 

SIG 

PA2A 

3F37 
FF8P 

U21A 
9U1H 

UHH 7 
F8FP 

5322 
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S IG 

031H 

484F 
96HP 
6233 

U69A 
lHPO 

FUF2 
9780 

4689 

SIG 

FA65 

S IG 

98 7F 

PF49 
A88 7 
1A68 

FFOH 

S IG 
4689 

FUF 2 

lHPO 

9780 

U2040 SIG 

2 031H 

5 6233 
9 96HP 

12 484F 

U3010 SIG 

1 FA6 5 

19 FA65 

U3020 S IG 

2 987F 

5 PF49 

9 1A68 
1 2  FFOH 

U3030 S IG 
2 4689 

5 FUF 2 

9 1 HPO 

12 9780 
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U4020 S IG 
2 987F 
5 PF49 
9 1A68 
12 FFOH 

U4050 SIG 
4 27UP 

5 0000 
7 5U05 
9 FF02 
10 A2H 7 
11 9U1H 
12 9C 65 
13 8P3A 
14 A887 
15 U69A 

U5010 S IG 
8 UHH 7 
6 0814 
12 3UA6 

14 FA65 

U5050 SIG 
4 5U05 

U6020 SIG 
1 UHH7 
2 3UA6 
3 3UA6 
4 UHH7 
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Assembly: Front  End 

Assembly #A04 

Board 41 Y-6487-02 

670-5989-01 

Configurat ion:  CPU provides  s t imulus from Front  End Signa ture  Exerc i se r  

Routine. Probe must be  disconnected from 7D02. An "$" i n d i c a t e s  a l l  op t ions  

r equ i r ed .  

Software: 160-0361-00 Diagnost ic  ROM 

Analyzer: Sony Tek 308 

Locat ion S/W SIG 

Clock A09 TP49 UP N / A  
S t a r t  A09 TP42 UP F271 

Stop A09 TP41 DOWN F271 

GND A09 TP43 

Power S I G  

+ 5 F271 

Gnd 0000 

TEST 

POINT S I G  

1 4689 

2 031H 

3 484F 

4 9780 

5 FUF 2 

6 96HP 

7 6233 

8 lHPO 

9 2HF8 

10 5075 

11 2F6P 

12 2UCF 

13 P57U 

14 4 5AH 

15 F9U2 

16 0686 

17 U69A 

18 A887 

19 9C65 

(TEST 

POINT cont . )  

3 3 98 7F 

34 FFOH 

35 PF49 

36 1A68 

U l O l O  SIG 

1 FA6 5 

11 0000 

SIG 

PA2A 

3F37 

FF8P 

U21A 

9U1H 

UHH 7 

F8F P 

5322 
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SIG 
03 1H 
484F 
96HP 
6233 

U69A 
lHPO 
FUF2 
9780 
4689 

SIG 
FA6 5 
0000 

SIG 
987F 
PF49 
A887 
1A68 
FFOH 

SIG 

4689 
FUF2 
lHPO 
9780 

U2040 SIG 
2 03 1H 
5 6233 
9 96HP 
12 484F 

U2050 SIG 

3 5075 
4 F9U2 
10 2F6P 
11 4FAH 

SIG 

27UP 
0000 
5U05 
FF02 
A2H7 
9U1H 
9C65 
8P3A 
A887 
U69A 

U3010 SIG 
1 FA6 5 
19 FA6 5 

U3020 SIG 

2 987F 
5 PF4 9 

9 1A68 
12 FFOH 

U3030 SIG 

2 4689 
5 FUF2 
9 1 HPO 
12 9780 
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SIG 
031H 
6233 
96HP 
484F 

SIG 
98 7F 
PF49 
1A68 
FFOH 

S IG 

UHH 7 
UHH 7 
UHH 7 

SIG 
0814 
FA65 
0814 
FA65 

U5050 SIG 
4 5U05 

U6020 SIG 
1 UHH 7 
2 3UA6 

U6030 SIG 
2 F271 
3 5U05 
4 5U05 
6 0000 
7 F271 
8 F271 

9 0814 
10 FA65 
11 0814 

12 FA65 
13 0000 
14 9874 
15 5U05 
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Assembly: Word Recognizer 

Assembly //A05 

Board Y-6486-01 

670-5988-00 

Conf igura t ion :  CPU prov ides  s t i m u l u s  from Word Recognizer S i g n a t u r e  
------ - - >  L.. 7nn9 @--is -&:---l--- n w w  Aiia~yder T S&$ 'T~E- -S~~ ' -  

Loca t ion  S/W SIG 

Clock Ag9 TP49 UP N/A 

S t a r t  A89 TP41 UP PU2H 

S t o p  A09 TP42 DOWN PU2H 

GND A@9 TP43 

Power S I G  

+5 PU2H 

Gnd 0000 

TEST 

POINT 

* 9 

* 10 

* 11 

* 12 

* 1 3  

* 14 

* 15 

* 16 

* 25 

* 26 

* 27 

* 28 

29 

3 1 

SIG 

7661 

65C6 

7661 

65C6 

7661 

7485 

7661 

74A5 

7661 

74A5 

7661 

74A5 

13H7 

02F4 

SIG 

3AA4 

HZ24 

3FCA 

994F 

372F 

8364 

1C90 

7661 

65C6 

7661 

65C 6 

13H7 

67P2 
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(U8010 cont.) 
6 791C 

7 PlPU 
* 10  7661 

* 1 2  7485 

* 1 4  7661 

* 1 6  74A5 

2 0 02F4 

2 1 67P2 

SIG 

1552 

8364 
H224 

67P2 

994F 
P675 

1C90 
372F 

3AA4 

3FCA 

SIG 
1552 
8364 

994F 
67P2 
H224 

P675 
372F 

1C90 

3AA4 
3FCA 

SIG 
1552 

8364 
994F 
67P2 
H224 
P675 

372F 

1C90 

(U4020 cont.) 
1 6  3AA4 
19 3FCA 

SIG 
994F 

65C6 
65C 6 

PU2H 
PU2H 

74A5 

7661 
PU 2H 

994F 

SIG 
3AA4 
H224 
3FCA 

994F 
37 2F 
8364 

1C90 

7661 

65C6 

7661 

65C6 

13H7 
67P2 

SIG 
PU2H 

7661 
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(U4030 cont . ) 
* 3 7661 

* 4 7661 
5 7661 

* 6 7661 

8 994F 

11 PU2H 

1 2  PU2H 

S IG 

1552 
3FCA 
3AA4 
994F 
H224 

P675 
PlPU 

791C 
67P2 

372F 

SIG 

3AA4 
H224 

3FCA 
994F 
372F 

8364 

1C90 

7661 

74A5 
7661 

74A5 

02F4 

67P2 

( ~ 1 0 4 0  cont . ) 
* 9 8 3  64 
* 11 3FCA 
* 1 3  3AA4 
* 1 5  372F 

* 1 7  1C90 

19  0000 

SIG 

UA7U 

H224 

67P2 

994F 
83  64  
3FCA 
3AA4 
1C90 

372F 
0000 

SIG 

UA7U 
H224 

67P2 

994F 
8 3  64 

3FCA 
3AA4 
1C90 

372F 

0000 

S IG 

UA7U 

3FCA 

H224 

3AA4 
67P2 

PlPU 
791C 
372F 
994F 
0000 



SIG 

UA7U 

PU2H 

1552 

UA7U 

1552 

PU2H 

SIG 

7485 

994F 

PU2H 

994F 

7661 

7661 

7661 

PU 2H 

SIG 

09H4 

3AF7 

8FA6 

37F5 

UA7U 

273F 

13H7 

02F4 
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SIG 

PU2H 

1552 

7661 

7661 

7661 

7661 

65C6 

65C6 

994F 

1552 

1552 
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Assembly: Expansion Option 

Assembly //A06 
Board /I Y-6485-01 
670-5987-00 

Configuration: CPU provides stimulus from Expansion Opt ion Signature 
Exerciser Routine, probe must be disconnected. 

Software: 160-0361-00 Diagnostic ROM 

Analyzer: Sony Tek 308 

Location S/W SIG 
Clock A09 TP49 UP N/A 
Start A09 TP41 UP UUC 2 
Stop A09 TP42 DOWN UUC2 
GND A09 TP43 

Power SIG 
+5 UUC 2 
Gnd 0000 

TEST 

POINT SIG 
1 3834 
2 81 29 
3 3F71 
4 P179 
5 C455 
6 7161 
7 OP06 
8 7A58 
9 402A 
10 8841 
11 UUC 2 
12 uuc2 
13 PACC 
14 UUC 2 
15 3A34 
16 8129 
17 3F71 
18 P179 
19 C455 

(TEST 
POINT 
2 0 
2 1 
2 2 
23 
24 
2 5 
2 6 
2 7 
2 8 
2 9 
30 

3 1 
32 
33 
34 
3 5 
36 
37 
3 8 

cont . 
71 61 
OP06 
7A58 
U15C 
81 2H 
7782 
166U 
P69A 
FOF8 
79P2 
9694 

U15C 
81 2H 
7782 
166U 
P69A 
FOF8 
79P2 
9694 
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(TEST 

POINT cont.) 

3 9 91PP 

40 4PAP 
4 1 H48A 

4 2 6369 

4 3 15FA 

44 4F55 
4 5 0873 
4 6 5155 

SIG 
0000 

3A34 
U15C 
81 2H 

81 29 

3F71 
7782 

166U 
P179 

PACC 

C455 
P69A 

FOF8 
7161 

OP06 

79P2 
9694 

7858 

SIG 
97F8 

U15C 
81 2H 
7782 

166U 

P69A 

FOF8 
79P2 

9694 

0000 

U4020 SIG 
Same as U3020 

US020 SIG 
Same as U2020 

SIG 

5UOF 

402A 

884 1 
UUC 2 
UUC 2 
IOU4 
90C 8 

SIG 

6369 

H48A 

4PAP 

91PP 

4F55 
0873 

5155 
3834 

8129 
3F71 

P179 

UUC 2 
8841 
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(U2030 cont . ) 
20 UUC 2 

2 1 15FA 

U3030 SIG 

Same as U2030 

except f o r :  

1 8  402A 

SIG 

82F1 
68 7A 
PACC 

68 78 

UUC 2 

UUC 2 

97F8 
0000 
97F8 

5UOF 
5UOF 

6UOA 

U2040 SIG 

Same as U2030 

except f o r :  

9 C455 
11 7161 
13  OP06 

15  7858 

U3040 SIG 
Same as U3030 
except f o r :  

9 C455 
11 7161 

1 3  OP06 
15 7A58 

18 402A 

SIG 

UUC 2 

UUC 2 

U5040 SIG 
Same as U4040 

SIG 
UUC 2 
0000 

0000 
0000 

97F8 

68 7A 

97F8 
49PC 
IOU4 

SIG 

PACC 
UUC 2 
3U04 

UUC 2 
6369 

H48A 
4PAP 

91PP 
FH4C 



MAINTENANCE - 7D02 LOGIC ANALYZER 

S IG 
PACC 

UUC 2 

3U 04 

FH4C 

5155 

0873 

4F55 
1 G U A  

U15C 

OPP9 
68 7A 
uuc 2 
97F8 

U15C 

UUC 2 

UUC 2 

U6010 SIG 

Same as UlOlO 
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Assembly: Acquisition Memory 

Assembly #A07 
Board i/ Y-6493-01 
670-5995-00 

Configuration: CPU provides stimulus from Acquisition Memory Signature 
Exerciser. Probe must be disconnected from 7D02. 

Software: 160-0361-00 Diagnostic ROM 

halyzer: Sony Tek 308 

Location s/W SIG 

Clock A09 TP49 UP N/ A 

Start A09 TP41 UP 13P1 
Stop A09 TP42 DOWN 13P1 

GND A09 TP43 

Power SIG 
+5 13P 1 
Gnd 0000 

TEST 
POINT SIG 
1 P767 
2 61P4 
3 7HUP 

4 1 FA2 
5 61 F2 
6 FCFF 
7 P8U7 
8 8895 
9 UAlF 
10 8PHP 
11 4046 
12 9995 

13 2U03 
14 8C 12 
15 3766 
16 652H 
17 A3F3 
18 0000 
19 A06P 

(TEST 
POINT cont . ) 
2 0 H092 
2 1 3A94 
22 0489 

2 3 2A3 9 
24 0703 

2 5 34P 5 
2 6 C636 
2 7 8A43 
28 8C 6F 
29 lOPA 
3 0 2A66 

3 1 8895 

3 2 P8U 7 
3 3 FCFF 

34 61F2 
35 1 FA2 
36 7HUP 

3 7 61P4 
3 8 P767 
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(TEST 
POINT cont .) 
3 9 8895 
40 P8U7 
4 1 FCFF 
42 61F2 
43 1 FA2 

44 7HUP 
45 61P4 
46 P767 
4 7 8895 
48 P8U 7 

49 FCFF 
50 61F2 
5 1 C374 
5 2 76FF 
5 3 60CO 
54 1C64 

P207 SIG 

2 0A 13P 1 
2 0B 0000 
2 1A 2U03 
21B 8C 12 

UlOlO SIG 

1 OHU4 
2 1P 15 
3 9AUP 
4 CAU2 
5 F9A3 
6 60C 0 
8 0000 
9 OHU4 
10 1P15 

11 0000 
12 76FF 
13 652H 

SIG 
13P1 
1C64 
13P1 
1A9F 
652H 
652H 

A06P 
1A9F 
CAU2 
0489 
1P15 

1A9F 

SIG 
1P15 
0000 
0hu4 
F9A3 
OPPU 
0000 
0000 
13P1 

SIG 
13P1 
H092 
3C66 
lHOP 
HUUC 
OPPU 
60C 0 
13P1 
7351 
F174 
F373 
60c0 



SIG 
A06P 

13P1 

60CO 

3A94 

420H 

SIG 
A5AH 
0000 
3666 
9AUP 

A498 
3766 
8C12 

2U03 

9995 

4046 
8PHP 

UAlF 

SIG 
A095 
C374 

6528 
76FF 

OPPU 

0885 
1C64 

60CO 
7351 

SIG 
A498 
2975 
A4AO 
F174 
0000 

1C64 
13P 1 

A3F3 
A498 
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SIG 
A06P 
13P1 

60CO 

420H 

H092 

SIG 
0000 
1FA2 
8AA4 
6790 

7HUP 
61P4 

HC56 

U587 

P767 

0489 

61F2 

A44 0 
U 5AH 
FCFF 
P8U 7 

96P6 

A5UP 

8895 

SIG 
C636 

34P 5 

0703 

2A39 
8C 6F 
1 OPA 
2A6 6 
8895 
P8U 7 
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( ~ 3 0 2 0  cont . 
1 3  FCFF 

1 5  61F2 
18 UAlF 

2 0 652H 

2 1 8A43 

SIG 

3766 

8A43 

8C 6F 
1 OPA 

2A66 
2A39 
0703 

34P 5 
C636 

3766 

SIG 

13P 1 

0489 

13P 1 
C374 
13P1 

C636 
34P 5 
0703 

2839 

4F46 

U4010 SIG 

Same a s  U3010 

U4030 SIG 

Same a s  U3020 

e x c e p t  f o r .  

9 1 FA2 

11 7HUP 
1 3  61P4 

1 5  P767 

SIG 
13P1 
0489 
13P1 

C374 
4F46 

2A66 

lOPA 

8C 6F 

8A43 

U1P3 

U5010 SIG 
Same a s  U3010 

U5020 S IG 
Same a s  U3020 

e x c e p t  fo r :  

18 8PHP 

U5030 SIG 

Same a s  U3020 

e x c e p t  fo r :  

9 1 FA2 
11 7HUP 
1 3  61P4 
1 5  P767 
18 8PHP 

SIG 

9AUP 

891U 
5U68 

1P15 

OHU4 

A095 

4F89 
AAP9 
lHOP 
A5AH 
69C2 

HUUC 
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SIG 

A5UP 

96P6 

U 5AH 
A44 0 

0489 
61F2 

FCFF 
P8U7 

8895 

U6020 SIG 

Same as U3020 
except f o r :  

18 4046 

U6030 SIG 

Same as U3020 
except f o r :  

9 1FA2 
11 7HUP 
1 3  61P4 
1 5  P767 
18 4046 

U6040 SIG 

1 13P 1 

2 C741 

3 P202 

4 0489 
5 8C12 

6 C741 
7 A4AO 

9 0000 
1 0  13P1 

11 2U03 

1 2  13P 1 

1 3  0000 

1 4  A3F3 
1 5  13P 1 

SIG 

13P1 

0000 
13P1 

13P1 

13P1 
0000 

A3F3 
60CO 

F373 
P202 
U1P3 

F174 

U7020 SIG 
Same as U3020 

except for: 

18  9995 

SIG 
F174 
13P1 
13P1 

A06P 

13P1 

3A94 

2975 

0000 

13P1 

13P1 
8C 12 

13P1 
13P1 
13P1 
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Assembly: S t a t e  Machine 

A s s  emb 1 y //A08 
Board 4) Y-6484-02 

670-5986-00 

Configurat ion:  CPU provides  s t imulus from S t a t e  Machine S igna ture  Exe rc i s e r .  

Probe must be  disconnected from 7D02. *Requires +5 V pu l lup .  

Software: 160-0361-00 Diagnost ic  ROM 

Analyzer: Sony Tek 308 

Locat ion S/W SIG 
Clock A09 TP49 UP N/A 

S t a r t  A09 TP41 UP 2U19 

Stop  A09TP42 DOWN 2U19 

GND A09 TP43 

Power SIG 
+5 2u19 

Gnd 0000 

TEST 
POINT 

1 

* 3 
* 4 

* 5 

* 6 
* 7 

* 8 
* 9 
"1 0 

12 

13  

SIG 
UP2F 
9217 

74 7P 

78U9 

H5H9 
7 7PF 

7PO 7 
CFH5 
140C 
F75F 

2u2c 

UlOlO SIG 
1 SFFF 

2 2u2c 

3 HUU6 

SIG 
0032 

9020 
P4H5 

54A4 

044F 

2967 

0795 
288F 

0032 
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SIG 
2U19 

97C5 
2U19 
HUU 6 
2U19 

78PU 

78PU 
2U19 

HUU6 

2U19 

91 FC 

2U19 

SIG 
75C7 
P4H5 

118A 

PU60 

P4H5 
5092 

58PF 

77H5 

U48P 

5A4A 
C50A 

SIG 

F588 
740H 

OHAP 

u5cc  
29H7 

OA61 

5A4A 

1CP2 

UP2F 

PU 60 

58PF 

SIG 
9217 

747P 

067P 

OlCA 

77PF 
7P07 

CFH5 
140C 
84F 9 
OHAP 

78U9 

H5H9 

U2010 SIG 
7 5FFF 

10  C94A 
12 0000 
1 3  2U2C 

14 6827 

SIG 
0032 
2PU2 

OlPC 
2967 

044F 

5484 

F91F 

0000 
9020 

0032 
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SIG 
2967 
F7PU 
F7PU 

UP 2F 

6FC 1 

FCFF 

P4H5 

5C 14 

740H 
9014 

UP2F 

9014 
P77C 

P4H5 

(U2050 cont . ) 
*16 2987 
*17 U5CC 
*18 OHAP 

19 H115 

SIG 

H5H9 

78U9 

747P 
9217 

7P07 

CFH5 
140C 

OHAP 

C03 1 

u5cc  

7F 3A 
2987 

91 FC 

OA61 
01 PC 
067P 

H515 
77PF 
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SIG 
OlPC 

91FC 

OlPC 

0795 

97C5 
0795 

9020 
2967 

97C5 
9020 
2967 

91FC 

SIG 

F91F 

U462 

54P 9 

F75F 

54P 9 
PClF 
F405 
F91F 
P605 

6FC 1 

F75F 

F7PU 

F7PU 

2U19 

S IG 
546U 

OA61 
78U9 

OlCA 
OHAP 

9HHF 

12A4 

CFH5 

121F 

4CAU 

1FF6 

140C 
747P 

29H7 
u5cc  
9217 
H5H9 
1227 

S IG 

F8A 1 

P7C8 

CP15 

CP15 
P7C8 

2967 
F405 
PClF 

OU4P 
U462 

2967 
9020 
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SIG 

F2F3 

89 6F 

4CAU 
0000 
067P 
2U19 

2U 1 9  
78PU 

0032 

2U19 

0032 

78PU 

SIG 
2u2c 
0000 

0032 

U462 
F7PU 
H691 

F7PU 

F588 
P77C 

0000 

9A 13  

C50A 

SIG 

UH12 
F91F 
11 8A 

2607 

F91F 

5092 
3CCC 

A61 8 
U48P 

21C7 

C50A 

(U4050 cont.) 
3 PClF 

*4 OHAP 

"5 u5cc  
*6 2987 
* 7 OA61 
8 21C7 

9 9F56 
10 F75F 

12  2607 

1 3  3CCC 

14  A61 8 

15  0000 

"16 1227 

*17 9HHF 
*18 121F 
"19 IFF6 
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S IG 
2u2c 

0032 
FCFF 

9020 
P605 

9020 

2PU2 

9020 
9020 

SIG 

0000 
UP OF 

H115 

F8A 1 

P7C8 

F115 

PPOF 

SIG 

2967 
PC12 
9P4A 

9P4A 
FA8P 
7237 
7237 

12A4 

FCFF 
P605 

0000 

0000 
0000 

(U5050 cont . )  
*8 1227 

*9 067P 
11 8247 

*12 PP OF 
*13 OHAP 

*14 OA61 

*15 HAAP 

*16 AC9P 

"17 2987 

*18 U5CC 
*19 P7C8 

SIG 

H5H9 

78U9 

747P 

92 17  

7P07 

CFH5 

140C 

1227 

97C5 
9HHF 
0795 
121F 

9P4A 
IFF6 
7237 

H515 

77PF 
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SZG 
0000 

UPOF 

HI15 

2U19 
H115 

UPOF 

6ACH 
4 584 

2967 

0000 

7F3A 

0032 

SIG 
2U19 
044F 

044F 
2967 
0000 
0000 
2967 
044F 

044F 

2U19 

SIG 
2U19 

AC 9P 
2U19 
2U19 

HAAP 

2U19 

SIG 
691F 

236C 

F482 
2U 3A 

6 7AU 
UPOF 

( ~ 6 0 5 0  cont . ) 
9 C94A 

10 6FC 1 

11 8247 
12 6144 

13 6P55 
14 84F 9 

15 H515 

SIG 
60A6 

OlPC 

OA61 

7F 3A 
u5cc 

C03 1 
OHAP 

SIG 
PPOF 
9020 

F115 

OU4P 

P7C8 
F7PU 

F7PU 

PPOF 

06UA 
9020 

F8A 1 
P7C8 
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SIG 

C031 

2U19 
9020 
F7PU 

F405 

CP15 

2104 

F7PU 

5C 14 

9020 

0000 

0000 

SIG 
2u 2C 

5323 
2U19 

6144 

9F56 

UH12 

75C7 
1CP2 

6P55 

2U19 

896F 
45A4 

SIG 
C50A 
H5H9 
H6C 3 
5C 14 
77PF 

747P 

9A90 

9P4A 

CFH5 

2u 2C 

140C 

7237 
F405 
7P07 
9217 

F8A 1 
A08 5 

78U9 
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Assembly: S t a t e  Machine ( ~ i m e  Base ~ i v i d e r )  

Assembl y #A08 

Board Y-6484-02 

670-5986-00 

Configuration: CPU provides  s t imulus from a f r e e  running 6 MHz Clock. No 

s p e c i a l  se tup  requi red .  7D02 must be ON (no S igna ture  Exerc i se r  ~ o u t i n e ) .  

These s igna tu re s  can be run with o r  without t h e  PMlOl Self  Test Stimulus . 

Software : N/A 

Analyzer: Sony Tek 308 

Locat ion S/W S IG 

Clock ~ 0 8  U7020-4 DOWN N / A  

S t a r t  A08 U6040-6 UP 773U 

Stop ~ 0 8  U6040-6 DOWN 773U 

GND A08 TPll  

Power SIG 

+5 773u 
Gnd 0000 
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Assembly: CPU (Address ~ e c o d e r )  

Assembly //A09 

Board // Y-6482-02 
670-5984-00 

Configuration: CPU provides  s t imulus from Address Decoder S igna ture  
Exe rc i s e r .  

Software: 160-0361-00 Diagnostic ROM 

Analyzer: Sony Tek 308 

Location S/W S IG 

Clock Ag9 TP49 UP N/A 

S t a r t  Ag9 TP41 UP 1 CAU 

Stop A09 TP42 DOWN lCAU 

GND A09 TP43 

Power SIG 
+5 1 CAU 

Gnd 0000 

U4045 S I G  

11 lPHF 

12 FPO 1 

13 0573 

S IG 
1 CAU 

0000 

1 CAU 

1 CAU 

1 CAU 

1 CAU 

2846 

S I G  

13CC 

3CUH 
2846 
1 CAU 

0000 
0000 

AHF U 

1 PHF 
C313 

S I G  

CAOO 

AlAU 

420C 
59A4 
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U4070 S IG 
6 0000 
7 lPHF 

8 0573 

12 05 7 3 
1 3  lPHF 

14 0000 

U4080 SIG 

1 7869 

2 CAOO 

3 59A4 
4 FPOl 
5 CPC5 
6 AHF U 

7 13CC 

9 3CUH 

10 P755 

11 P845 

12 8AU2 
1 3  5PH9 

1 4  AOP 4 
15 U683 
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Assembly: Display Board 

Assembly !/A10 

Board !I Y-6481-02 

670-5983-00 

Configuration: Stimulus from Display S igna ture  Exerc i se r  Routine.  

Software: 160-0361-00 Diagnost ic  ROM 

Analyzer: Sony Tek 308 

Locat ion S/W S IG 

Clock Al$ U2020-6 DOWN N / A  

S t a r t  A l f l  U4042-3 UP O l U O  

Stop Al$ U4042-3 UP O l U O  

GND P208 1 B  

Power SIG 

+5 AF28 

Gnd 0000 

SIG 

5FF 1 

4570 

4570 

5FF 1 

6C 1 C  

C490 

3FCF 

5846 

43u4 

PUHF 

S IG 
24FH 

7652 

841F 

HUlF 

CP22 

91 89 

U 9HH 

SIG 
AF 2A 

3PC5 

C89C 

5HU 7 

u45u 

403H 

76UP 

2C PC 

6844 

6C 1 C  
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SIG 
3FCF 
7AFA 
UU17 
511P 
P4P 7 
7728 
31HU 
7HP 6 
AF28 

SIG 
6418 
HF 08 
6F02 
0000 

(U2010 cont.) 
5 0000 
7 6C 1C 
10 COP 5 
11 95C 2 
12 HUlF 
15 358H 

SIG 
6F 02 
0000 
24FH 
7652 
841F 
CP22 
6F02 
HF08 
6418 
AF28 

SIG 
AF28 
CP22 
CP22 
841F 
841F 
7652 
7652 
24FH 
24FH 
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SIG 
95C2 

5FF 1 

3588 

09A5 

A58H 

049P 

A8C 6 
0000 

COP 5 

SIG 
AF28 
6C 1C 

95C2 

AF28 

AF28 

AF28 

AF28 

SIG 
4570 
0000 

8U71 
F374 

P799 

C2UU 
4570 

91 89 

0000 

CP22 

(U3040 cont.) 
8 0000 

10  AF28 

11 3FCF 

12 7AFA 

1 3  UU17 

14  51 1P 

15  O l U O  
16  2HF 2 
17  7328 

S IG 
H4A4 

P952 

91 89  

CP22 

24FH 

7652 

841F 

0000 
AF28 
P4P 7 
7728 
31HU 

7HP 6 

O l U O  

2HF 2 

7328 

SIG 
AF28 

7328 
7328 

H4A4 
H4A4 
P952 

P952 
91 89  

91 89  
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SIG 

AF28 

0000 

AF28 
1743 

2CPC 

3FA8 

85HH 
UU17 

7AFA 

1743 

A3H3 

C490 

S IG 
5846 

A7H5 
85HH 
OHF 3 

5FF 1 
3FA8 

AF28 
0000 

43U4 

U045 

A3H3 

SIG 
2HF2 
O l U O  

0000 

4570 
24FH 

0000 

A7H5 

UU17 

U4040 S IG 
1 AF28 
2 AF28 

4 95C 2 

5 AF28 

8 50U5 

10 AF28 

12 OHF 3 

S IG 
2HF 2 
0000 
O l U O  

2HF 2 
7328 

H4A4 
P952 

0000 

C2UU 

SIG 
AF28 
AF28 
0000 
0000 

O l U O  

O l U O  

2HF 2 

2HF 2 
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Assembly: Front End (GP probe) 

Assembl y #A04 
Board 11 Y-6487-01 
670-5989-00 

Configuration: PMlOl Self Test Stimulus and Per. Mod. System signature 
Exerciser Routine. Modify Self Test Stimulus by disconnecting 46, 47, and 

48 from T17, T18, and T19 and connect to T2, T3, and T4. This setup produces 
a Per. Mod. diagnostic failure. 

Software: 160-0361-00 Diagnostic ROM -- 160-0853-00 GP Probe ROM. 

Analyzer: Sony Tek 308. 

Location S/W S IG 
Clock Ag4U5050-1DOWN 0000 
Start J106-llD UP 0000 
Stop J106-llD UP 0000 

Power S IG 
+5 0001 
Gnd 0000 

TEST 
POINT S IG 
2 0 0000 
2 1 UUUP 
22 CCCC 
23 HAP6 
24 CCCC 

2 5 5555 
26 5554 
2 7 5554 
28 3C97 
2 9 UUUU 
30 HAP7 
3 1 5555 
3 2 3C96 
3 7 HAP6 
3 8 HAP6 
39 0001 
4 1 0000 

42 0000 

SIG 
52F8 
UP FH 
OAFA 
5H21 
7F 7F 

CCCC 
5555 
UUUU 

S IG 
1293 
HPP 0 
2H70 
HC89 
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SIG 
UPFH 

5H21 
cccc 
UUUU 

5555 
7F7F 

52F8 
OAFA 

SIG 
UUUU 

HC89 

HAP7 

HPPO 
5555 

2H70 

3C96 
1293 

1293 
3C96 

2H70 
5555 
HPPO 

HAP7 

HC89 

UUUU 

S IG 
cccc 
UUUP 
5555 
HAP6 
5554 

3C97 
3696 

HA97 
5554 

AUUU 

CCCA 

SIG 
0001 

5555 
cccc 
CCCC, 

5555 

SIG 
5554 

UUUP 

HAP6 

UUUU 

5555 

SIG 
3C97 
HAP6 

HAP6 
HAP7 
3C96 

S IG 
cccc 
UUUP 

0000 

cccc 

S IG 
cccc 
5555 
HAP6 

CCCA 

5554 

SIG 
5554 

WUP 
1180 

UUUU 

5555 
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SIG 

3C97 
HAP6 
HAP6 
HAP7 
3C96 

SIG 

5554 

5554 
0001 

5555 
5555 

SIG 
CCCC 
5555 
HAP6 
CCCA 
5554 

SIG 
0001 

CCCA 
0000 

0000 

0000 
0000 

0001 

0001 

SIG 

0001 

0001 

HAP6 
HAP6 
0001 

000 1 

SIG 
0000 
0000 

0000 

SIG 

0001 

0000 
0000 

0001 

0000 

0000 

SIG 

0000 

0000 

0000 

0000 

SIG 
0001 

0000 

HAP6 
0000 

0001 

0001 

0000 

0001 

HAP6 
0000 

000 1 

0001 
000 1 

SIG 

0000 

HAP6 
HAP6 
0000 

HAP6 
0000 

0000 

0001 
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Assembly: Front End (GP probe) 

Assembly //A04 
Board // Y-6487-02 
670-5989-01 

Configuration: PMlOl Self Test Stimulus and Per. Mod. System signature 
Exerciser Routine. Modify Self Test Stimulus by disconnecting 46, 47, and 
-n r 1 m r a  --J m l n  --J c c- ~ ' l  'F2 A ' F  I%: "-t.... ..r,-.rl..rac 

Analyzer: Sony Tek 308. 

Location S/W SIG 
Clock A$4U5050-1DOWN 0001 
Start J106-llD UP 755P 
Stop J106-llD UP 755P 

Power SIG 
+5 0001 
Gnd 0000 

TEST 
POINT S IG 
2 0 0000 
2 1 UUUP 
22 CCCC 

2 3 HAP6 
24 CCCC 
2 5 5555 
2 6 5554 
2 7 5554 
28 3C97 
2 9 UUUU 
3 1 5555 
3 7 HAP6 
38 HAP6 
39 0001 
4 2 0000 

S IG 
52F8 
UAFH 
OAFA 
5H21 

7F 7F 
CCCC 
UUUU 
5555 

S IG 
HAP7 
1293 
HPP 0 
2H70 
HC89 
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SIG 
UPFH 
5H21 
cccc 
UUUU 

5555 
7F 7F 
52F8 
0 AF A 

S I G  

UUUU 

HC89 
HAP7 
HPPO 
5555 
2H70 
3C96 
1293 
1293 
3C96 
2H70 
5555 
HPPO 

HAP7 
HC89 
UUUU 

S I G  

cccc 
UUUP 

5555 
HAP6 
5554 
3C97 
3C96 
HA9 7 
5554 
AUUU 
CCCA 

S I G  

5555 
cccc 

(U6010 ~ o n t . )  
11 CCCC 

15 5555 

U2030 SIG 
3 5554 
4 UUUP 
8 HAP6 

10 UUUU 

11 5555 

U2040 SIG 
3 3C97 
4 HAP6 

8 HAP6 
10 HAP7 
11 3C 96 

U2050 S I G  
2 CCCC 

5 UUUP 
8 0000 
9 CCCC 

U3020 S I G  

3 CCCC 

4 5555 
8 HAP6 

10 CCCA 

11 5554 

U3030 S I G  

3 5554 
4 UUUP 
8 11 80 

10 UUUU 

11 5555 
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U3050 SIG 
2 5554 
5 5554 
8 0001 

9 5555 
12 5555 

U4020 S IG 
3 CCCC 

4 5555 
8 HAP6 
10 CCCA 

11 5554 

U4030 SIG 

8 0000 

9 0000 
10 0001 

11 0001 

U4040 SIG 

4 0001 

5 0001 
6 HAP6 

8 HAP6 
9 0001 

10 000 1 

11 000 1 
12 0001 

13 000 1 

U4050 SIG 
1 0000 
2 0000 

3 0001 
4 0000 

5 0001 
6 000 1 

(U4050 Cont . ) 
8 0000 

9 0000 
10 0001 

U5020 SIG 

8 0000 

9 0000 

10 0000 

U5040 SIG 

4 0000 

7 0000 

9 0000 
12 0000 

SIG 
0001 

0000 

HAP6 
0000 

0001 
0001 

0000 

000 1 

HAP6 
0000 
0001 

000 1 
0001 



SIG 

0000 

0001 

0000 

HAP6 
HAP6 
0000 

HAP6 
0000 

0000 

000 1 
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U6050 SIG 

6 0001 

7 0001 

14 0001 

15 000 1 
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Assembly: Word Recognizer (GP Probe) 

Assembl y #A05 
Board Y-6486-01 
670-5988-00 

Configuration: PM 101 Self Test Stimulus connected. 

Software: 160-0361-00 Diagnostic ROM -- 160-0853-00 PM 101 ROM. 

Analyzer: Sony Tek 308 

Location S/W S IG 
Clock 5204-23A UP N/A 
Start J106-llD DOWN 0000 
Stop J106-llD UP 0000 
GND J204-1A 

Power SIG 
+5 11 80 
GND 0000 

SIG 
0000 
P254 

H6AA 
0000 
0000 
OP OP 
OF 62 
FF4F 
5HC4 
5HC4 
FF4F 
OF62 
OP OP 

0000 
0000 

H6AA 
P254 
0000 



SIG 
A7A2 

0108 
5342 

OU 7U 

4P CC 

108P 

1100 
05 2A 

SIG 
0000 

A7A2 
108P 
5342 

4P cc 
01 08 

1100 

OU 7U 

05 2A 
05 2A 
OU 7U 
11 00 
0108 
4P CC 

5342 

108P 
A7A2 

0000 
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SIG 
P254 

FF4F 

0000 

OP OP 

H 6AA 

0000 

OF 62 
5HC4 

SIG 
5HC4 
OF62 
FF4F 
OP OP 
71F6 

0000 

0000 

H6AA 



MAINTENANCE - 7D02 LOGIC ANALYZER 

Assembly: Expansion Option (GP probe) 

Assembly //A06 
Board i' Y-6485-01 
670-5987-00 

Configuration: PM 101 provides stimulus from Per. Mod. System Signature. 

Software: 160-0361-00 Diagnostic ROM -- 160-0853-00 GP Probe ROM. 

Analyzer: Sony Tek 308. 

Location S/W SIG 
Clock P204-23A UP 0000 
Start J106-llD DOWN 0000 

Stop J106-llD UP 0000 
GND P204-1A 

Power SIG 
+5 1180 
GND 0000 

UlOlO SIG 
3 FF4F 
4 5HC4 
7 OP OP 
8 OF62 
13 0000 
14 H6AA 
17 P254 

18 0000 

U3010 SIG 
2 FF4F 
3 0000 
4 5HC4 
5 P2 54 
6 OP OP 
7 H6AA 
8 OF62 
9 0000 
11 0000 

12 OF62 

(U3010 cont . ) 
13 H6AA 
14 OP OP 
15 P2 54 
16 5HC4 
17 0000 
18 FF4F 

S IG 
FF4F 
0000 
5HC4 
P2 54 
OPOP 
H6AA 
OF62 
0000 
0000 
OF62 
H6AA 
OP OP 
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SIG 
FF4F 
5HC4 
OP OP 

OF62 
0000 

H6AA 
P2 54 

0000 
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Assembly: CPU  ernel el) 

A s s  emb 1 y #A09 

Board # YA-6482-02 

670-5984-00 

Configuration: CPU i n  t e s t  mode, SIP Res i s to r  Pack i n s t a l l e d .  An "*" 
i n d i c a t e s  t h a t  +5 Volt  Pull-up i s  requi red .  

Software : 

160-0361-00 Diagnost ic  ROM 

160-0358-00 Firmware ROM 

160-0359-00 Firmware ROM 

160-0360-00 Firmware ROM 

160-0818-00 Firmware ROM 

160-0819-00 Firmware ROM 

Analyzer: Sony Tek 308. 

Locat ion S/W SIG 

Clock A09 U3050-31 UP N/A, 

S t a r t  A09 U3050-28 UP 755P, 

Stop A09 U3050-28 UP 755P 

GND A09 TP43 

SIG 

UPFF 

OAFC 

5H20 

7F7H 

UUUP 

5554 

CCCA 

5F 6A 

0000 

1A6U 

F2U8 

83F6 

HPPC 

2H71 

HC88 

52F9 

Power SIG 

+5 0001 

Gnd 0000 

SIG 

UPFF 

OAFC 

5H20 

7F 7H 

UUUP 

5554 

CCCA 

5F6A 

0000 

54FU 

40HP 

841P 

3406 

2H71 

HC88 

52F9 
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SIG 
UPFF 

OAFC 
5H20 
7F7H 

UUUP 

5554 

CCCA 
UAPO 

0000 

1A6U 

F2U 8 

83F6 
HPPC 

2H7 1 

HC88 
52F9 

SIG 
UPFF 
OAFC 

5H20 

7F7H 

UUUP 

5554 
CCCA 

3FC7 
0000 
1A6U 
F2U 8 
83F6 

HPPC 
2H71 

HC88 

52F9 

SIG 
UPFF 

OAFC 
5H20 
7F7H 
UUUP 
5554 

CCCA 

UAPO 

0000 

54FU 

40HP 

841P 
3406 

2H7 1 
HC88 
52F9 

SIG 

UPFF 
OAFC 

5H20 

7F7H 

UUUP 

5554 
CCCA 
3FC7 
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SIG 
UPFF 
OAFC 
5H20 
7F7H 
UUUP 
5554 
CCCA 
9PF1 
0000 
1A6U 
F2U 8 
83F6 
HPPC 
2H71 
Hc88 
52F9 

SIG 

UPFF 
OAFC 
5H20 
7F7H 
UUUP 
5554 
CCCA 
P5H8 
0000 
1A6U 
F2U 8 
83F6 
HPPC 
2H71 
HC88 
52F9 

SIG 
UPFF 
OAFC 
5H20 
7F7H 
UUUP 
5554 
CCCA 
9PF 1 
0000 
54FU 
40HP 
841P 
3406 
2H71 
Hc88 
52F9 

SIG 
UPFF 
OAFC 
5H20 
7F 7H 
UUUP 
5554 
CCCA 
P5H8 
0000 
54FU 
40HP 
841P 
3406 
2H71 
Hc88 
52F9 



MAINTENANCE - 7D02 LOGIC ANALYZER 

SIG 

UPFF 

OAFC 
5H20 
7F7H 

UUUP 
5554 
CCCA 

7H99 

0000 

1A6U 
F2U 8 

83F6 

HPPC 

2H71 
HC88 
52F9 

SIG 
UPFF 

OAFC 

5H20 
7F7H 

UUUP 

5554 

CCCA 

85H3 
0000 

1A6U 
F2U 8 
83F6 

HPPC 
2H71 

HC88 

52F9 

SIG 

UPFF 

OAFC 
5H20 
7F7H 

UUUP 
5554 

CCCA 

7H99 

0000 

54FU 
40HP 

841P 

3406 

2H7 1 
HC88 
52F9 

SIG 
UPFF 

OAFC 

5H20 

7F 7H 

UUUP 

5554 

CCCA 

8583 
0000 

54FU 

40HP 
841P 

3406 
2H7 1 

HC88 

52F9 
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SIG 
HPPl 

1292 
HAP6 

12U3 

12U3 

OC 9F 

8583 

7H99 

P5H8 

9PF 1 
3FC7 
UAPO 

5F6A 

FIG 

52F9 

UPFF 

OAFC 

5H20 

7F 7H 
CCCA 
55 54 
UUUP 
HPPC 
83F6 

F2U 8 
1A6U 
3406 

841P 

40HP 

54FU 
12 92 

HPP 1 

P255 
HAP6 

2H7 1 
HC88 

U3020 SIG 
Same as U3010 
except fo r :  

2 0 U3H5 

U3030 SIG 

Same as U3010 

except fo r :  

20 0996 

U4010 SIG 
Same as U3010 
except fo r :  

20 6H49 

U4020 S I G  

Same as U3010 

except f o r :  

20 F2A6 

U4030 SIG 
Same as U3010 
except fo r :  

20 PC01 

U4040 SIG 
1 3C97 
2 3826 

3 755P 
4 0000 

5 0000 

6 0001 

7 4P OA 

9 12U3 
10 PC01 

11 F2A6 
12 6849 

13  0996 
14  U3H5 

15  P255 



SIG 

UUUP 

55 54 

CCCA 

7F7H 

0000 
5H20 

OAFC 
UPFF 

52F9 

SIG 
0001 

SIG 
0000 
3C97 
3826 

755P 

4P OA 

0000 

0001 

0001 

0001 
0001 

0000 
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SIG 

HC88 

2H7 1 
HPP 1 

1292 

0000 
0000 

000 1 
0001 

0000 
0000 
1292 

HPP 1 
2H71 

HC88 

SIG 
0001 
4P OA 

SIG 
HAP6 

0000 
0000 

0000 

4P OA 

0001 

0001 

0001 

0001 
000 1 

0001 
0001 
3838 
7631 
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Assembly: 

CPU (Kernel) - Continued with t he  following se tup :  

Locat ion S/W SIG Power SIG 
Clock A09 U3050-31 UP N/  A +5 755U 

S t a r t  A09 U3050-28 DOWN 0000 Gnd 0000 

Stop A09 U3050-28 UP 0000 

GND A09 TP43 

SIG 

0000 
7H21 
l U  OH 

82HP 
95P8 
P9FC 
33 1 H  

5316 

F7H4 

F7H4 
5316 

33 1 H 

P 9FC 

95P8 

82 HP 
l U  OH 

7H21 
0000 

SIG 
F7H4 
F7H4 
lUOH 

lUOH 

82HP 

82HP 

P9FC 

P9FC 

5316 

5316 

7H21 
7H21 

95P8 
95P8 

331H 

331H 



MAINTENANCE - 7D02 LOGIC ANALYZER 

Assembly: Front Panel ,  Keyboard  ernel el) 

Assembly #A01, A16 
Board # YA-6488-01 

670-6039-00 

Configuration: CPU i n  Test Mode. SIP r e s i s t o r  pack i n s t a l l e d .  The c o r r e c t  

bu t ton  on keyboard must be pressed f o r  v a l i d  s igna tu re s .  Buttons on t h e  
keyboard a r e  designated by Row and Column as  depicted below. Note t h a t  

each x corresponds t o  a key on t h e  7D02 keyboard. The up and down cu r so r  
keys a c t u a l l y  f a l l  between columns 7 and 8 ,  however. For convenience, t h e  

cu r so r  up key i s  assumed t o  be  i n  column 7 and t h e  cu r so r  down key i n  

column 8 .  

COLUMN 

1 2 3  4 5 6  7 8 

ROW 1 x x x  x x x x x 
ROW 2 x x x  x x x 

ROW 3 x x x x x x x x 

ROW 4 x x x  x x x 

ROW 5 x x x x  x x 

ROW 6 x x x x x x 

Software : 

160-0361-00 Diagnost ic  ROM 

160-0358-00 Firmware ROM 

160-0359-00 Firmware ROM 

160-0360-00 Firmware ROM 

160-0818-00 Firmware ROM 

160-0819-00 Firmware ROM 

Analyzer: Sony Tek 308. 

Locat ion S/W SIG 
Clock A09U3050-3 1 UP N/ A 

S t a r t  A09U3050-28 UP 755P 
Stop A09U3050-2 8 UP 755P 

GND A09 TP43 

Power SIG 
+5 0001 

Gnd 0000 
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A01~2055 

Pin 
2 COLUMN 1 

4 2 

6 3 
8 4 

12 5 

14  6 
16 7 

ROW 1 

UUUU 

UUUU 

UUUU 
uuuu 
UUUU 

UUUU 

UUUU 

ROW 2 

5555 

5555 

5555 

5555 

5555 

5555 

000 1 

ROW 3 ROW 4 

CCCC 7F7F 

CCCC 7F7F 

CCCC 7F7F 

CCCC 7F7F 

CCCC 7F7F 

CCCC 7F7F 

CCCC 7F7F 

COLUMN 

ROW 5 

0001 

0001 

5H21 

5H21 

5H21 

5H21 

5H21 

ROW 6 

OAFA 

0001 

OAFA 

OAFA 

OAFA 

OAFA 

000 1 

A01U2025 1 2 3 4 5 6 7 8 
Pin 

2 ROW1 UUUU UUUU UUUU UUUU UUUU UUUU UUUU UUUU 

4 ROW2 5555 5555 5555 5555 5555 5555 0000 0000 

6 ROW3 CCCC CCCC CCCC CCCC CCCC CCCC CCCC CCCC 

8 ROW4 7F7F 7F7F 7F7F 7F7F 7F7F 7F7F 7F7F 0000 

10  ROW 5 0000 0000 5H21 5H21 5H21 5H21 5H21 5H21 

12 ROW 6 OAFA 0000 OAFA OAFA OAFA OAFA 0000 OAFA 
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Assembly: Front Panel �  ern el) 

Assembly #A01 
Board 41 YB-6488-01 
670-5990-00 

Configuration: CPU in Test Mode, SIP resistor pack installed. An If*" 

indicates that a +5V pull-up resistor is required. 

Software: 

160-0361-00 Diagnostic ROM 
160-0358-00 Firmware ROM 
160-0359-00 Firmware ROM 
160-0360-00 Firmware ROM 
160-0818-00 Firmware ROM 
160-0819-00 Firmware ROM 

Analyzer: Sony Tek 308. 

Locat ion S/W SIG 

Clock A09U3050-31 UP N/A 
Start A09U3050-28 UP 755P 
Stop A09U3050-28 UP 755P 
GND A09 TP43 

U2055 SIG 
19 28 54 

U2025 SIG 
1 UUUP 
3 5554 
5 CCCA 
9 7F 7H 
11 5H20 
13 OAFC 

U4045 SIG 
13 94 64 

Power 

+5v 
GND 

SIG 
8670 
HPP 1 

2H71 
1A6U 

SIG 
2H54 
0001 
0001 
2H54 
1292 
8670 
3838 

SIG 
0001 
0000 
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Locat ion S/W SIG Power S IG 

Clock A09U3050-3 1 UP N/A +5V 755U 

S t a r t  A09U3050-28 DOWN 0000 GND 0000 

S top  A09U3050-28 UP 0000 
GND A89 TP43 

S IG 
lUOH 

lUOH 

7H21 
7H21 

95P8 

95P8 
82HP 

82HP 

331H 

331H 

P 9FC 
P 9FC 

F7H4 
F7H4 
5316 
53 16 

S IG 
755U 
lUOH 

5316 

7H21 

F7H4 

95P8 

P9FC 

82 HP 

331H 
331H 
82 HP 

P 9FC 
95P8 
F7H4 
7H21 

5316 
l U  OH 

755U 

SIG 

5316 

F7H4 
P 9FC 

331H 
82HP 
95P8 
7H21 
l U  OH 
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Assembly: I C  ACQ  ernel el ) 

Assembl y +/A02 

Board Y-6483-01 

670-5985-00 

Configurat ion:  CPU i n  Test Mode. SIP r e s i s t o r  pack i n s t a l l e d .  S igna tures  

marked with an It*" r equ i r e  a +5V pull-up. 

Software : 
160-0361-00 Diagnost ic  ROM 

160-0358-00 Firmware ROM 

160-0359-00 Firmware ROM 

160-0360-00 Firmware ROM 

106-0818-00 Firmware ROM 

160-0819-00 Firmware ROM 

Analyzer : 

Sony Tek 308. 

Locat ion S/W S I G  

Clock J209-15A UP N / A  

S t a r t  A09J1001-2 UP 755P 

Stop A09J1001-2 UP 755P 

GND A89 TP43 

Power SIG 

+5 0001 

GND 0000 

SIG 

OAFC 

OAFC 

UUUP 

UUUP 

5H20 

CCCA 

CCCA 

U3010 S I G  

* 1 52F9 

* 2 52F9 

3 52F9 

* 4 UP FF 

* 5 UPFF 

6 UP FF 
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Assembly: IC ACQ (Kernel) Continued 

Location S/W S IG 

Clock J209-15A UP N /A 

Start A09J1001-2 DOWN 0000 

Stop A09J1001-2 UP 0000 

. GND A09 TP43 

Power SIG 

+5 75523 

GND 0000 

SIG 

lU OH 

95P8 

331H 

F7H4 

5316 

P 9FC 
82HP 

7H21 



MAINTENANCE - 7D02 LOGIC ANALYZER 

Assembly: Trigger  + Timebase (Kernel)  

Assembly {\A03 
Board !\ Y-6535-01 

670-6038-00 

Configurat ion:  CPU i n  Test  Mode. SIP r e s i s t o r  pack i n  TEST. S igna tures  

with an "*I1 r e q u i r e  a +5V pull-up. 

Software : 

160-0361-00 Diagnost ic  ROM 

160-0358-00 Firmware ROM 

160-0359-00 Firmware ROM 

160-0360-00 Firmware ROM 

160-0818-00 Firmware ROM 

160-0819-00 Firmware ROM 

Analyzer : 

Sony Tek 308. 

Locat ion S/W SIG 

Clock J209-15A UP N/A 

S t a r t  Afl9JlOOl-2 UP 755P 

Stop A09J1001-2 UP 755P 
GND A09 TP43 

Power SIG 
+5 0001 
GND 0000 

U3040 SIG 
* 4 HPP 1 

* 5 2H71 

6 75P1 

U3050 SIG 
* 1 2H71 
* 2 HPPl 
* 3 1292 

SIG 

HC 88 

52F9 

UPFF 

OAFC 

SIG 
3838 
1292 
75P1 
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Assembly: Trigger + Timebase ti ern el) - Continued 

Location S/W S IG 
Clock J209-15A UP N/A 

Start  A09J1001-2 DOWN 0000 
Stop A09J1001-2 UP 0000 
GND A09 TP43 

Power S IG 

+5 755u 
GND 0000 

SIG 
5316 
F7H4 
331H 
P 9FC 
l U  OH 
7H21 
95P8 
82HP 
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Assembly: Front End Èø ern el ) 

Assembl y #/A04 
Board // Y-6487-01 
670-5989-00 

Configuration: CPU in Test Mode. SIP resistor pack installed. Signatures 
marked with an "*" require a +5V pull-up. 

Software : 

160-0361-00 Diagnostic ROM 
160-0358-00 Firmware ROM 
160-0359-00 Firmware ROM 
160-0360-00 Firmware ROM 
106-0818-00 Firmware ROM 
160-0819-00 Firmware ROM 

Analyzer : 
Sony Tek 308. 

Location S/W SIG 
Clock J209-15A UP N/A 
Start A09J1001-2 UP 755P 
Stop A09J1001-2 UP 755P 
GND A09 TP43 

Power SIG 
+5 0001 
GND 0000 

SIG 
52F9 
UPFF 
OAFC 
5H20 
7F 7H 
CCCA 
UUUP 
5554 

SIG 
2H71 
HPP 1 
FOC 8 

SIG 
5H20 
OAFC 
UPFF 

FOC8 
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Assembly: Fron t  End (Kerne l )  - Continued 

Assembly +\A04 
Board Y-6487-01 
670-5989-00 

Location S/W SIG 

Clock J209-15A UP N / A  

S t a r t  A(d9J1001-2 DOWN 0000 

S top  A(d9J1001-2 UP 0000 

GND A09 TP43 

Power SIG 

+5 755u 
GND 0000 

SIG 

331H 

P 9FC 

5316 
F7H4 

l U  OH 

7H21 

95P8 

82HP 

SIG 
331H 

P 9FC 
5316 
F7H4 
l U  OH 

7H21 

95P8 

SIG 
0258 

82HP 

2225 

95P8 

A8H9 
7H21 
UF9P 
lUOH 

SIG 

P9FC 
531C 
82 HP 
7H21 
lUOH 

95P8 
331H 

F7H4 
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Assembly: Front End (Kernel ) 

Assembly ]/A04 
Board i/ Y-6487-02 
670-5989-01 

Configuration: CPU in Test Mode. SIP resistor pack installed. Signatures 

marked with an "*" require a +5V pull-up. 

Software: 

160-0361-00 Diagnostic ROM 
160-0358-00 Firmware ROM 

160-0359-00 Firmware ROM 

160-0360-00 Firmware ROM 
106-0818-00 Firmware ROM 
160-0819-00 Firmware ROM 

Analyzer : 
Sony Tek 308. 

Location S/W S IG Power S IG 
Clock J209-15A UP N /A +5 0001 
Start A89J1001-2 UP 755P GND 0000 
Stop Ag9J1001-2 UP 755P 
GND A09 TP43 

S IG 
52F9 
UPFF 
OAFC 
5H20 
7F7H 
CCCA 
5554 
UUUP 

U2010 SIG 
* 8 0001 

* 13 1292 
* 14 HPP 1 
* 17 2H71 
* 18 HC88 

S IG 
5H20 
OAFC 
UP FF 
FOC 8 

SIG 
2H71 
HPP 1 

0000 
0001 

0000 
FOC8 
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Assembly: Front End (Kernel)  - Continued 

Assembl y #A04 
Board # Y-6487-02 
670-5989-01 

Location S/W SIG 

Clock J209-15A UP N/A 
S t a r t  A09J1001-2 DOWN 0000 

Stop A09J1001-2 UP 0000 

GND A$9 TP43 

Power SIG 
+5 755u 

GND 0000 

SIG 
F7H4 
5316 
P 9FC 

331H 

82 HP 

95P 9 

7H21 

lUOH 

(U1050 Cont . ) 
* 14 7H21 

* 17 95P8 

* 18 82HP 

U2020 SIG 

* 4 7H21 

* 5 82 HP 

* 12 lUOH 

* 13 95P8 

SIG 
P9FC 

53 1 C 

82 HP 

7H21 

l U  OH 

95P8 

331H 

F7H4 

U6010 SIG 
* 3 82 HP 
* 5 95P8 
* 7 7H21 
* 9 lUOH 
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Assembly: Word Recognizer re ern el) 

Assembl y //A05 
Board !/ Y-6486-01 
670-5988-00 

Configuration: CPU in Test Mode. SIP resistor pack installed. Signatures 

marked with an 'I*" .require a +5V pull-up. 

Software : 

160-0361 -00 Diagnostic ROM 
160-0358-00 Firmware ROM 
160-0359-00 Firmware ROM 
160-0360-00 Firmware ROM 
106-0818-00 Firmware ROM 
160-0819-00 Firmware ROM 

Analyzer : 
Sony Tek 308. 

Location S/W SIG 

Clock J209-15A UP N/A 
Start A89J1001-2 UP 755P 
Stop A09J1001-2 UP 755P 
GND A$9 TP43 

SIG 
UUUP 
5H20 
CCCA 
UPFF 

OAFC 
52F9 

U2040 SIG 
* 2 CCCA 
* 4 5H20 
* 6 UUUP 

* 8 UPFF 

Power SIG 

+5 000 1 
GND 0000 

(U2040 ~ont.) 
* 12 5554 
* 14 7F 7H 
* 16 52F9 
* 18 OAFC 

SIG 
CCCA 
5H20 
UUUP 
UPFF 
5554 
7F 7H 
52F9 

OAFC 
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SIG 
5554 
CCCA 
7F7H 

5H20 
52F9 
UPFF 

OAFC 
UUUP 

Assembly: Word Recognizer (Kernel) - Continued 

Location S/W SIG 
Clock J209-15A UP N/A 
Start A09J1001-2 DOWN 0000 
Stop AQ9J1001-2 UP 0000 
GND A09 TP43 

Power SIG 
+5 755u 
GND 0000 

U40 10 SIG 
* 9 5316 

* 11 F7H4 
* 13 P ~ F C  
* 15 331H 

U6020 SIG 
* 9 82HP 

* 11 95P8 
* 13 7H21 
* 15 lUOH 

SIG 
5316 

F7H4 
P9FC 
331H 
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Assembly: Expansion Option  ernel el) 

Ass emb 1 y #A06 
Board # Y-6485-01 
670-5987-00 

Configuration: CPU in Test Mode. SIP resistor pack installed. Signatures 

marked with an "*If require a +5V pull-up 

Software: 

160-0361-00 Diagnostic ROM 
160-0358-00 Firmware ROM 
160-0359-00 Firmware ROM 
160-0360-00 Firmware ROM 
106-0818-00 Firmware ROM 
160-0819-00 Firmware ROM 

Analyzer : 
Sony Tek 308. 

Location S/W SIG Power SIG 
Clock J209-15A UP N/ A +5 0001 
Start AB9J1001-2 UP 755P GND 0000 
Stop AQ9J1001-2 UP 755P 
GND A09 TP43 

U1030 SIG 
* 2 UUUP 
* 3 HPP 1 

* 14 HC88 

U1050 SIG 
* 12 1292 

U3020 SIG 
* 2 UUUP 
* 4 5554 
* 6 CCCA 

(~3020 ~ont.) 
* 8 7F7H 

* 12 5H20 
* 14 OAFC 
* 16 UPFF 
* 18 5239 

U3050 SIG 
* 3 CCCA 
* 4 7F 7H 
* 5 5H20 
* 6 OAFC 
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SIG 
UUUP 
5554 
CCCA 
7F7H 
5H20 
OAFC 

UPFF 
52F9 

U4050 SIG 
* 3 UPFF 
* 4 52F9 
* 5 HC88 
* 6 2H71 

Assembly: Expansion Option  ernel el) - Continued 

Location S/W SIG 
Clock J209-15A UP N/A 
Start A$9J1001-2 DOWN 0000 
Stop Afl9J1001-2 UP 0000 

GND A89 TP43 

Power SIG 
+5 755u 
GND 0000 

U2030 SIG 
* 10 lUOH 
* 12 7H21 
* 14 95P8 
* 16 82 HP 

U2040 SIG 

* 10 331H 
* 12 P9FC 
* 14 F7H4 
* 16 53 16 

U3030 SIG 
* 10 lUOH 
* 12 7H21 
* 14 95P8 
* 16 82HP 

SIG 
331H 
P9FC 
F7H4 
5316 

SIG 
53 16 
F7H4 
P9FC 
331H 

SIG 
53 16 
F7H4 
P 9FC 
331H 
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Assembly: ACQ Memory (Kernel ) 

Assembly {/A07 
Board i/ Y-6493-01 
670-5995-00 

Configuration: CPU in Test Mode. SIP resistor pack installed. Signatures 
marked with an "*" require a +5V pull-up. 

Software : 

160-0361-00 Diagnostic ROM 
160-0358-00 Firmware ROM 
160-0359-00 Firmware ROM 
160-0360-00 Firmware ROM 
106-0818-00 Firmware ROM 
160-0819-00 Firmware ROM 

Analyzer : 
Sony Tek 308. 

Location S/W SIG 
Clock J209-15A UP N /A 
Start A09J1001-2 UP 755P 
Stop A89J1001-2 UP 755P 
GND A09 TP43 

Power SIG 
+5 0001 
GND 0000 

U2010 SIG 
* 1 UUUP 
* 2 5554 
* 3 12 92 
* 5 HPP 1 

U3040 SIG 
* 3 CCCA 
* 4 7F7H 
* 5 5H20 
* 6 OAFC 

SIG 
HC88 
HC 88 
HC89 

SIG 
UP FF 
52F9 
HC 88 
2H71 
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Assembly: ACQ Memory (Kernel)  - Continued 

Location s /W S CG 

Clock J209-15A UP N /A 

S t a r t  A09J1001-2 DOWN 01100 
Stop AfJ9J1001-2 UP 0000 

GND AfJ9 TP43 

Power S I G  
+5 755u 

GND 0000 

U2020 SIG 
* 4 lUOH 

* 5 7H21 
* 12 95P8 

* 13 82HP 

S I G  

331H 

P9FC 

F7H4 

5316 

SIG 
lUOH 

7H21 
95P8 

82 HP 
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Assembly: State Machine (Kernel) 

Assembly #A08 
Board # Y-6484-02 
670-5986-00 

Configuration: CPU in Test Mode. SIP resistor pack installed. Signatures 

marked with an "*" require a +5V pull-up. 

Software: 

160-0361-00 Diagnostic ROM 
160-0358-00 Firmware ROM 
160-0359-00 Firmware ROM 
160-0360-00 Firmware ROM 
106-0818-00 Firmware ROM 

160-0819-00 Firmware ROM 

Analyzer : 
Sony Tek 308. 

Location S/W S IG 
Clock J209-15A UP N /A 
Start A09J1001-2 UP 755P 
Stop A09J1001-2 UP 755P 
GND A09 TP43 

U1040 SIG 
* 3 UUUP 
* 6 5554 

* 10 CCCA 

U4040 SIG 
* 3 UUUP 
* 6 5554 

* 10 CCCA 

U4060 SIG 

* 2 7F7H 
* 4 5554 
* 6 UUUP 
* 8 52F9 

* 12 UPFF 

Power SIG 
+5 0001 
GND 0000 

(U4060 Cont.) 
* 14 OAFC 
* 16 5H20 
* 18 CCCA 

U6050 SIG 
* 1 HC88 
* 2 2H71 
* 3 HPP 1 
* 4 1292 

U7050 SIG 
* 1 HC 88 
* 2 2H71 
* 3 HPP 1 

* 4 1292 
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A s s e m b l y :  S tate  Machine ÿÿ ern el) - continued 

Location S/W S IG 
Clock J 2 0 9 - 1 5 A  UP N /A 

Start A639 J 1 0 0 1  -2 DOWN 0 3 0 0  
Stop A 0 9 J 1 0 0 1 - 2  UP 0 3 0 0  
GND A639 T P 4 3  

Power SIG 

+5 75523 
GND 0000 
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Assembly: Display (Kernel) 

Assembly {/A10 
Board Y-6481-02 
670-5983-00 

Configuration: CPU in Test Mode. SIP resistor pack installed. Signatures 
marked with an "*" require a +58 pull-up. 

Software : 

160-0361-00 Diagnostic ROM 
160-0358-00 Firmware ROM 
160-0359-00 Firmware ROM 
160-0360-00 Firmware ROM 
106-0818-00 Firmware ROM 
160-0819-00 Firmware ROM 

Analyzer : 
Sony Tek 308. 

Location S/W S LG 
Clock J209-15A UP N /A 
Start A09J1001-2 UP 7 55P 
Stop A09J1001-2 UP 7 55P 
GND A09 TP43 

Power SIG 
+5 0001 
GND 0000 

U2050 SIG 
* 2 7F 7H 
* 5 CCCA 

* 11 5554 
* 14 UUUP 

S IG 
52F9 
UPFF 
OAFC 
5H20 
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Assembly: D i s p l a y  ( K e r n e l  ) - C o r ~ t i n u e d  

L o c a t i o n  S / W  S1:G 

C l o c k  J 2 0 9 - 1 5 A  UP N,'A 

S t a r t  A g 9 J 1 0 0 1 - 2  DOWN 0000 
S t o p  A 0 9 J 1 0 0 1 - 2  UP O(lO0 

GND A 0 9  T P 4 3  

P o w e r  S I G  

+ 5  7 5 5 u  
GND 0000 



7D02 LOG1 C ANALYZER SERVICE 

TROUBLESHOOTING AND SIGNATURE TREES LIST 

Troubleshooting Trees Page 

Start Troubleshooting Here. 5-157 
Power Supply 5-1 58 
5 Volt Supply 5-159 
3 Volt Supply 5-162 
Kernel 5-163 
C PU 5-165 
Program RAM 5-166 
Display 5-167 
Keyboard 5-1 68 
Firmware ROMs 5-169 
State Machine 5-171 
Word Recognizer 5-1 73 
Acquisition Memory 5-1 74 

Front End 5-1 76 
Personality Module System- 5-177 
Expansion Option 5-183 
Timing Option 5- 184 

Signature Trees Page 

Introduction 5-185 
Example of Troubleshooting Process 5-1 86 
CPU Kernel (~1) 5-187 
CPU Address Decoder (S2) - 5-189 
Display (S3) 5-1 90 
Keyboard Front Panel (~4)- 5-191 
State Machine (S5) 5-1 92 
Word Recognizer (S6 ) 5-1 95 
Acquisition Memory (S7)- 5-1 96 
Front End (s~A). 5-1 98 
Front End (S8B) 5-1 99 
Front End (S9) 5-200 
Front End, Word Rec. & Exp. Option (~10) 5-201 
State Machine Time Base (S11) 5-202 
Timing Option (S12) 5-203 
Expansion Option (S13)- 5-204 
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TROUBLESHOOTING TREES 

START HERE c' 
POWER 

POWER SUPPLY MEET SPECS? 

SECTION 

YES 

TURN POWER ON OR PRESS RESET I ON CPU BOARD IF ALREADY ON I p-) LEGIBLE KERNAL 

YES 

CPU TREE 
PASS 

GO TO 
DISPLAY TREE 

PROGRAM RAM 

REFER TO TABLE IN  KEYBOARD TREE AND 
ATTEMPTTO FREESTUCK KEY 

YES 

L 

1 
PRESS X FOR MENU 
PRESSKEYFORFIRSTBADOR DESIRED 
M O D U L E  O N  L I S T ,  C O N N E C T  
STIMULUS IF RE0  

YES 

PRESS E FOR LOOPING 
THEN PRESS START UNTIL 
FAILING TEST IS REACHED 
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POWER SUPPLY (7) 
INSTALL 7D02 
IN  KNOWN GOOD 
4-WIDE 7000-SERIES 
MAINFRAME 

ON +15. -15 ON +5 
GO TO 5 VOLT VOLT LINE IN  
SUPPLY TRE i 

GO TO 3 VOLT 
SUPPLY TREE OF A1 1Q4048 GO TO 5 VOLT 

SUPPLYTREE 

JRACY 

LOSS OF POWER 
SUPPLY EFFICIENCY 
OR OVERLOADING 
BY OTHER CIRCUITRY. 
SWAP POWER 
SUPPLY BOARD 
OR CHECK A1101015 
A1101035 AllCR2035 

I AND Al lCR2018 
REMOVES OTHER BOARC 
ONE AT A TIME 

DAVE HENDEROSON
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5 VOLT 
SUPPLY TREE ) 

INSTALL 7D02 
POWER SUPPLY 
BOARD ON POWER 
SUPPLY TEST ( FIXTURE I 

REMO\ E POWER SUPPLY 
TEST FIXTURE (LEAVE AT A1 1 Q4048 

BOARD ON EXTENDER) 

POWEF SUPPLY IS I POWER SUPPLY IS 

CURREVT LIMITED CHECK 
CURRENT LIMITED 

Al lCR: 035 A1 lCR2018, 
REMOVE 7D02 BOARDS ONE 

A1 1Q4C 48 AND ASSOCIATED AT A TIME TO 

ClRCU TRY 
ISOLATEOVERLOAD 
CHECK FOR SHORTS 

I 
POWER SUPPLY IS NOT CURRENT LlhllTlNG 
CHECK A11U2055 PIN 13 FOR THIS W,rVEFORM' 1 

THIS WAVEFORM RUNNlhG CHECK AllU3055 
AND ASSOCIATED CIRCUITRY 

YES 

GO TO 5 VOLT 
SUPPLY TREE CONT. 
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5 VOLT SUPPLY 
TREE (CON'T.) 

+ 
OSCILLATOR IS RUNNING CHECK EMITTERS OF A l l01043  AND A l l01042  FOR THESE WAVEFORMS I 

REGULATOR PHASE SHIFTER 
IS NOT RUNNING CHECK 

Al l01043,  Al l01048.  

OBSERVED? A1101049 AND ASSOCIATED 
CIRCUITRY (AllU2055 PIN 4 
SHOULD BE AT APPROX 0 VOLTS ) 

REGULATOR f'HASE SHIFTER IS 
OPERATIONAI. CHECK EMITTER OF 
Al l01015 FOF THIS WAVEFORM- 

GO TO 5 VOLT 
SUPPLY TREE CONT-2 
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! VOLT SUPPLY 
rREE CONT-2 

POWER SWITCH IS 

A11T4037 A1101015 
A1101035 AND ASSOCIATED 
CIRCUITRY 

POWER SWITCHER IS OPERATIONAL 
CHECK ANODE O f  AllCR2035 FOR THIS WAVEFORM 

RECTIFIER IS NOT 

CHECK A1 IT4035 Al lT3024 < $&$y OPERATIONAL AllCR2035 AllCR2018 

AllCR2006 Al lL3015 
AND ASSOCIATED CIRCUITRY 

FUNCTIONAL CHECK 
Al lU3055 AND ASSOCIATED 
CIRCUITRY 
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SUPPLY TREE 

I INSTALL POWER 
SUPPLY TEST FIXTURE 
IN SLOT #3 OF 7D02 I 

TIMING OPTION BOARD. 

CHECK T.O. BOARD 
AND MAIN INTERFACE 
BOARD FOR SHORTS 
AND OPENS 

SUPPLY IS NOT 
CURRENT LIMITED. 
CHECK A1 I U3055. 
A1 102040 AND 
A1 I P5038. 
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KERNAL TREE 

CPU FRONT PANEL. DISPLAY. AND POWER 
SUPPLY. IT MAY SIMPLIFY TROUBLEStOOTING 

r 

USE CIRCUIT DESCRIPTION 
HORIZONTALLY TO REPAIR DISPLAY BOARD 

ATTEMPT TO VERIFY OPERATION OF 
A DISPLAY CIRCUITRY USING CIRCUIT 

DESCRIPTION 

CORRECT BUT PERHAPS NOT LEGIBLE IF THIS 
IS NOT THE CASE RE-TRACE THE PREVIOUS 
STEPS 

REPAIR DEFECTIVE 
CIRCUITRY AND 
RETURN TO START 

EXECUTETHE FOLLOWING SEQUENCE 
1) PRESS RESET ON CPU BOARD 
2) HOLD DOWN ANY KEY FOR 10 SEC 
3) PRESS "X',' 
4) PRESS "2' 
5) PRESS"START" 
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KEFlNAL TREE (CON'T.) 

IF THE D14GNOSTICS ARE OPERATING 
CORRECTLY THE 7002 SHOULD NOW BE 
READY TO :ILL THE DISPLAY WITH THREE 
DIFFERENT PATTERNS PRESS START ONCE 
MORE FOR EACH PATTERN AND USE AN 
OSCILLOSCOPE AND THE CIRCUIT DESCRIP- 
TION TO DIAGNOSE THE DISPLAY BOARD THE 
PATTERNS ARE DESCRIBED IN THE DISPLAY 
TEST DESCRIPTION IF THIS DOES NOT 
SUCCEED 1h1 LOCATING THE PROBLEM, THE 
NEXT BLOCK WILL ENABLE SIGNATURE 
ANALYSIS 01'4 THE DISPLAY BOARD 

EXECUTE. THE FOLLOWING SEQUENCE 
1) PRESS RESET ON CPU BOARD 
2) HOLD DOWN ANY KEY FOR 10 SEC 
3) PRESS 'X" 
4)  PRESS "F" 
5 )  PRESS "2" 

y?Fj- TREE #S3 

NOTE: 
IF THE SCFEEN WAS LEGIBLE ENOUGH TO 
INDICATE A FAILURE OF EITHER OF THE FIRST 
TWO DISPLPY TESTS. USE THE BOTTOM HALF 
OF THE DISf'LAY TREE AS A TROUBLESHOOT- 
ING GUIDE 

DAVE HENDEROSON

DAVE HENDEROSON
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I RE-INSTALL BOARDS AND PARTS UNTIL CPU 
CEASES TO RUN. THEN DETERMINE WHICH 
WAS THE CAUSE 

THE CPU FROM RUNNING 

EXECUTE THE FOLLOWING SEQUENCE TO 
ENABLE SIGNATURE ANALYSIS 
1) PRESS RESET ON CPU BOARD 
21 HOLD DOWN ANY KEY FOR 10 SEC 
3) PRESS X 
4 )  PRESS F 
5) PRESS 

(-) TREE US2 

CPU TREE 

CONNECT A PULSE COUNTER LIKE THE 
TEKTRONIX 851 TO TEST POINT 41 ON THE 
CPU BOARD SET THE THRESHOLD TO TTL 
LEVEL AND PRESS RESET ONTHECPU BOARD 
THE COUNTER SHOULD COUNT 200 PULSES 

THE CPU IS NOT RUNNING USING AN OSCILLO- 
SCOPE CHECK ALL CPU LINES AGAINST THE 
CIRCUIT DESCRIPTION LOOK FOR LINES 
STUCK HIGH LOW OR TO OTHER LINES I I 

RE-INSTALL ALL SIX ROMS ON THECPU BOARD 
AND INSTALL THE SIGNATURE ANALYSIS TEST 
STRAPONTHECPUBOARDASDESCRIBEDIN 
TREE#Sl  

DAVE HENDEROSON
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PROGRAM RAM 
TREE ) 

INSPECT PARTS 
O N  DISPLAY BOARD 
lA10iU3040 

ALSO O N  DISPLAY 
lA1OiU1050 U2050 U3050 
U4050 U3020 U4040 

AND O N  CPU BOARD 
(AWiU2080 U3065 U3080 
U4045 U1065 U4075 
U4080 

ALSO O N  C P U  BOARD 
IAWiU108O U4040 U3080 
U3065 U4070 

291 9-95 
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DISP .AY TREE 

C i  
>NOSTICS PRESS"2 ' FOR DISPLAY 

PRESS "START"T0 RUN 

INSPECT 

KERNAL (*) 
TESTS 

INSPECT 
(AlO)U3040 

I ALSO ON DISPLAY BOARD (A101 
U3020, U4040, U1050. 
U2050, U3050, U4050 I 

DISPLAY E OARD CIRCUITRY 
THAT RUNS WITH5)UT CPU INTERVENTION 
USING OSCILLOSI :OPE AND CIRCUIT I I 

DAVE HENDEROSON

DAVE HENDEROSON
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KEYEIOARD TREE i-2 

USE THETABLE 3ELOW TO DETERMINE WHICH 
KEY IS INDlCATl D BY THE FAILURE ADDRESS 
AND DATA CHESK TO SEE THAT THE KEY IS 
NOT STUCK 1 1 

E FRONT PANEL BOARD (A01) 
U2025, U2055, U4055. U5055, U5025 

(-F) TREE US4 

THE ABOVE MAP SHOWS WHICH (EY IS INDICATED BY THE FAIL ADDRESS AND DATA 
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( ~ R H W A R E  TREE R ~ ~ J )  
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FIRMM'ARE ROMS TREE (CON'T.) 
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ST 9TE MACHINE cy-) 
INSPECT (A081 

U50M1 U6060 U2050 

ALSO INSPECT lAO81 
UW50 UW20 U7050 U4060 

INSPECT (A081 
U1060 U3050 U2050 

INSPECT (A081 
U3050 UlMO U2050 

INSPECT (A081 
U3050 U4060 U2050 

INSPECT (A001 TEST t- 5<"+4 INSPECT I (AM1 t U5040 U3050 U2030 
U5040 U7060 
U5050 US060 

4 

INSPECT (A081 INSPECT (A08) 
U5040 U3050 U3030 UM40 U7060 US050 

-= 

INSPECT (A081 
U1050 

1 

INSPECT (A081 INSPECT (A081 
U10M U2040 U1040 U4050 U3CdO U4MO 

4 J 

TEST * INSPECT (A081 
USOM] u w 4 0  U7060 

r t r  
A B C D  
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STATE k ACHINE TREE (CON'T.) 

INSPECT (A08) 
U1050. U2040. U1040 

4 I 

< 

U1050, U2040. U1040 

< 

TEST k 
INSPECT (AO8) 

ERROR CODE 

NO 

INSPECT (A08) 
ERROR CODE U5060. U5040. U7060 

TEST tt 

ERROR CODE U4050. U3040. U4040 

INSPECT (A08) 
ERROR CODE U5060. U5040. U7060 
0006 or OOOC 

(-1 TREE tlS5 
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3.4 
INSPECT (A05) 

U6030, U6050, U7040 I- < 

INSPECT (A05) 
U6020 

U7050, U7040 

ALSO INSPECT (A051 
U1040, U2020 

INSPECT (A05) 
U4010 

U7050. U7040 

INSPECT (AO5) - U6030. U6050. US020 

I 

U6030. U6050. U4030 

INSPECT (A05) 
U8010. U5020 

U8010. U4030 

INSPECT (A05) 
U6020, U5020 

TEST X3 

U6020. U4030 

U4010, U5020 

TEST X4 

U4010, U4030 

NO 

t 
TREE #SG 
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I 

INSPECT 
(A07)U5030, (A07)U4010 

(A05)U2040 

* I 

INSPECT (A07) 
U6030. U5010 

4 I 

ADDRESS INSPECT , 
2:EXX8,2:EXXC (A07)U3020, U3010, (AM)U1040 

ADDRESS 
INSPECT 

2 EXX9.2:EXXD (A07)U5020, U4010. 
(A05)U2040 

ADDRESS 
INSPECT (A07) 

2:EXXA.P:EXXE U6020, U5010 

TEST # 4 lNspE; (A07) 
U1040, U2040 

I ALSO INSPECT (A07)U2020, 
U1020. U1030, U7010. 

U2030, (A04)U5050 I 
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ACQUISITI( IN MEMORY TREE (CON'T) 

INSPECT (A07) 
U1040. U2040, U1030 

U7010, U2030 

INSPECT (AO7) 
U6040, U3040 

INSPECT (A07) 
SM5010, SM1010 

ALSO INSPECT 
(A07)U2010 I 

:&= TREE #S7 
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INSPECT (A041 
w 1 0 ,  U5020, US040 I 
ALSO INSPECT (AM) 

NOTE- 
FOR FURTH :R CHECKS OF THE FRONT END AT 
THIS LEVEl GO TO PER MOD-SYS TREE 

DAVE HENDEROSON
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A S S U M E  P R O B E  I S  O P E R A T I O N A L  

PEF. MOD. SYSTEM C 7  

CHECK PER MOD CLOCK GENERATION AND 
USING CIRCUIT DESCRIPTIONS TRACE 
THROUGH FRONT END BOARD WHILE 
RUNNING SELF-TEST 9-3 IN LOOPING MODE 1 

2 1 

CHECK PER MOD ROM READ CIRCUITRY ON 
FRONT END BOARD SPECIFICALLY U3010 

GO TO PERSONALITY MODULE MANUAL LOOK 
FOR A (BAD) CLOCK CONDITION FROM PROBE. 

UlOlO A B C D (A04)U6010 A F H U5010C 
U5020A U6030A AND ASSOCIATED CON- 
NECTORS AND CIRCUITS 

(ALSO U2010 FOR 670-596991 BOARDS ONLY) 

v 

I INSPECT PER MOD ROM CHECK PART 
NUMBER FOR MATCH WITH SPECIFIED 
NUMBER IN PER MOD MANUAL I 

NO 
3 XXFD 

GO TO TREE 
IN PER MOD 

MANUAL 

GO TO 
TREE US9 

INSPECT (A07) 4-7 
U4030. U1020. INSPECT (A07) 

U3010 
U3010, U3020, 

u1020 
1 

I 

INSPECT (A07) INSPECT (A07) 
U7020, U1020, U2030. U1020, 

U6010 U4010 

I 1 C 

7 7 



MAINTENANCE - 7D02 LOGIC ANALYZER 

PERSONALITY MODULE SYSTEM TREE (CON'T.) 

INSPECT (A07) 
U6030. U1020. 

U6020, U1020, 

U5010 F4 L U5010 

INSPECT (A07) 
U7020. U6010. 

INSPECT INSPECT 

A06U2020 A06U1040 A06U1040 A06U2020 

A06U2030 A06U2040 

NO 

* - 
v t lT 

I 

BIT 

INSPECT ON ACQ MEM (A07) THISTEST IS MORE EXTENSIVETHAN TEST9-3 
U2030, U2010 U6040. 2 ~ 8 0 3 - 5  I IR 2 E803-7 CHECK ALL WORD RECOGNIZERS AND ALL 

U7010 U3040, U4040 F YIL FOUR TESTS OF THE STATE MACHINE 

t 

INSPECT ON STATE M (A08) 
INSPECT ON STATE M. (A08) 

U4050, U4040. U3040 
U1050. U1040, U2040 

THIS TEST IS PRIMARILY TO CHECKING WORD 
REC'S AND STATE MACHINE COUNTERS. 

I 

2919-112 
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PERSONALITY MOP ULE SYSTEM TREE (CON'T.) 

AND MAKES SURE ALL DATA PATHS FROM 
PROBE SYSTEM TO THE ACO MEM RAM ARE 

ACO MEM 

INSPECT ON THE WORD RECOGNIZER BOARD 1 UlOlO U2010 U3010. U2020 U3020 U4020. U5030 I - ' 
AND ON THE ACQ MEM (A07)U3010, U4010, 
U5010, U6010. U3020. U4030, U5020. U5030. U6020. 
U6030. U7020. U4040 AND ASSOCIATED 
SIGNALS AND CIRCUITS. 

YES 

ANY OTHER FAILING MOI 
MODULE 

THIS IS PROBABLY A HIGH-SPEED PROBLEM 
CHECK THE OUAL TRACE SIGNAL FROM THE 
STATE MACHINE TO THE ACQ MEM ALSO GO 
TO HIGH-SPEED SIGNATURE TABLE I423 OR ri24 
O R  G O  T O  S I G N A T U R E  T R E E  S10  

FOR FURTHER TROUBLESHOOTING DO THE 
HIGH-SPEED SECTIONS OF THE PERFORM- 
ANCE CHECK PROCEDURE OR GO T o  
SIGNATURE TREES S7-S6-S5-S8 

THIS CHECKS THE OVAL TRACE FUNCTION 

PROBE SYSTEM TO EXP OPT RAM ARE GOOD 

3 E035 OR 3 €036 
BY PERFORMING A CHECKSUM 

INSPECT ON THE EXP OPT (A06)UlOlO 3010 
4010 U6010 U2020 U5020 U3030 U3040 U2030 
U2040 U3050 U4050 AND ASSOCLATED 
SIGNALS AND CIRCUITS 

ANY OTHER 
FAILING MODULE MODULE ( - -  

I FOR FURTHER TROUBLESHOOTING. DO THE 
HIGH-SPEEC SECTIONS OF THE PERFOR- 
MANCE CHECK PROCEDURE OR GO TO 
SIGNATURE TREES S7-S6-S5-S8 

TEST ri5 
U2040 U1050,AND 

ASSOCIATED CIRCUITRY 

TEST #6 
U3040, U4050. AND 

ASSOCIATED CIRCUITRY 

I ALSO CHECK ON STATE M (AOB) USING 
O S C I L L O S C O P E  C I R C U I T  A N D  T E S T  
DESCRIPTION U7020. U7030, U6040, U6030 I 

STATE MACHINE 
MODULE CPU TREE 

YES 

STATE MACHINE (-1 
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PERSONALITY MC DULE SYSTEM TREE (CON'T.) 

IF TEST 9-3 AND 9-4 PASS THEN THE STATE 
CLOCK GENERATION IS NOT ALLOWING WORD 
RECOGNIZER LATCH TO FIND THE CORRECT 
VALUE (SEE PER MOD FOR VALUE) 

CHECK FRONT END E D  @04)U5030. U4030B 
U6020D.E. USOZOC. U2050 U5010, U1020, U1050 
WITH CIRCUIT DESCRIPTIONS 

TEST P7 

(A04) U2040 U3040 

TEST P7 
3 E03B OR 3 E03C (A04) U2030 U3030 

TEST rt7 
lA04) U3020 U4020 

TEST P8 
2 E803-7 

FRONT END 
MODULE FRONT END TREE 

FAIL? 

THlS IS PROBABLY A HIGH-SPEED PROBLEM 
GO TO HIGH-SPEED SIGNATURE TABLE a23 OR I 1 TO SIGNATURE TREE S10 OR SB I 

TEST ii8 
(A04) U2050 U5030 

(U1040D AND WOmB 
INSPECT (A041 

ALSO ON FRONT END INSTEAD OF 
U5020C U4030B U6020D E. FOR 170-51901 U1020 U5010 U1050 

1 BOARDS ONLY) 

4 v 
1 

FURTHER VEI 
T PROBLEM IN 7D02 FOR 
IFICATION GO TO PERFORM 
'ROCEDURE I 

THlS IS PROBABLY A HIGH-SPEED PROBLEM 
GO TO HIGH-SPEED SIGNATURE TABLE P23 
SIGNATURE TREE S10 OR TO SIGNATURETREE 
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PERSONALITY Mc )DULE SYSTEM TREE (CON'T.) 

TREE FOR 
MODULE FAILING 

MODULE 

ANOTHER 
MODULE 

FAIL? 

THAT MODULES (-1 [ 

~UGECFREMOVE IT AND RERUN THE TEST IF 
HE TEST PASSES REINSTALLTHE EXPANSION 

!PTION BOARD RERUN THE TEST AND GO TO 
ABLE #25 AND TO SIGNAL TREE S10 

OR FURTHER TROUBLESHOOTING DO THE 
!IGH SPEED SECTIONSOFTHE PERFORMANCE 
,HECK PROCEDURE OR GO TO SIGNATURE 
XEES S6. 55. 57. S8 

RECOGNIZER < MODULE FAIL THE FAILING 
OR STATE MACHIN MODULE TREE 

MODULE FAlL 

2 0  TO THE HIGH-SPEED SIGNATURE TABLE 
125 IF THE CLOCK IS SUSPECT. GO TO TABLE 

STATE MACHINE 123 IF AN ERRATIC WORD RECOGNIZER IS 
jUSPECTED. GO TO TABLE X24 AND ALSO TO 
SIGNATURE TREE S10 

=OR FURTHER TROUBLESHOOTING DO THE 
iIGH-SPEED SECTIONS OF THE PERFORM- 

STATE MACHINE AND CHECK PROCEDURE OR G O  T O  
SIGNATURE TREES 57, S6. S5, S8 
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PERSONALITY MOD1 JLE SYSTEM TREE (CON'T.) 

EXP OPT MODULE 

STATE MACHINE 
MODULE 

PROBABLY A HIGH SPEED PROBLEM, GO 0 
,HIGH SPEED SIGNATURE TABLE 25 IF TI lE 
CLOCK IS SUSPECT, GO TO TABLE 23 IF I N 
ERRATIC WORD RECOGNIZER IS SUSPECTE 3. 
GO TO TABLE 24 AND SIGNATURE TREE SIC 

I FOR FURTHER TROUBLESHOOTING. DO Tt E 
HIGH SPEED SECTIONSOFTHE PERFORMAN( E 
CHECK PROCEDURE OR GO TO SlGNATUl E I 

ACO MEM 
MODULE 

ANYTHINGTHATCAUSESTHEM A C T O  
NOT COUNT THROUGH ONCE IS SUSPECT 
ERRATIC WORD RECOGNIZER 
ERRATIC ST CLK 1 
BAD STOP TRACE TRIG AND 
QUAL TRACE SIGNALS FROM 
STATE MACHINE 
CHECK THESE SIGNALS AND GO TO TREE 

DAVE HENDEROSON
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EXPANSION 
OPTION 

BIT 0-3 U3030 US020 U4020 

~ E & ~ ~ { ~ ~ ~ ~  cw INSPECT U3040 ON US020 EXP OPT U4020 (Am, I I 

$w Z E X X 1 3 5 7 9 B D F  BIT 0 3 INSPECT U2030 ON U2020 U3020 I / 

2 E X X 1 3 5 7 9 B D F  INSPECT ON EXP OPT (A061 
BIT 4 7 U2MO U2020 U3020 

I ALSO ON EXP OPT !A061 
U1MO U1030 
U3050 U4050 I 

(-1 
TREE SS13B 

1 BIT I 
INSPECT 

(A06lU4040 U4020 
IAO5)U7MO UWYI  

TEST 84 
BIT l 2 5 4  

FAIL 

INSPECT 
!A06)U5040 U3020 

BIT t 13-4 

INSPECT 
(AO6)U5040 U3020 

NO IA05iU4030 

SYSTEM TREE 

TREE I l 3 A  
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MlNG OPTION 4 

INSPECT ON TRIG. BOARD 
U4030. U4040. U7020 

U5020. U8030. U5030. U5040 

I CHECK ASYNC TRlG GENERATION IN TIMING 
OPTION TRlG BOARD U5020-IC A C 0  U4030 
U5030 U6030 U7030 U4050 U5050. U6050 U7050 I 

I CHECK PATH THROUGH WORD RECOGNIZER 
TO WORD RECOGNIZER U8010 REPAIR AND 
RETURN TO START OF TIMING OPTION CHECK 

BAD MODULES FAILING IN 
TREES DIAGNOSTICS 

< 

THE INDICATED 
MODULE TREE 

INSPECT ON IC ACC) 
U2050. U2040. U2010. 
U2020. U1020. 01021 
Q1022. 01014 01017 

ALSO ON TRIGGER BOARD 
U3010. U3050. U4040 

Q3043, 03045 

GO TO 
FRONT END 

TREE 

i 
CHECK PER MOD CLOCK GENERATION FROM 
SELF TEST CIRCUIT TO FRONT END BOARD 
AND THROUGH FRONT END BOARD TO ST CLK 
GENERATION 

CHECK TIMING OPTION TRIGGERING AND 
STORAGE MAJOR SECTIONS OF TIM OPT ARE 
THE SEOUENCER DELAY COUNTER TRlG 
CIRCUITS BETWEEN U4020-11 AND U3030-14 

TEST U3 AND THE M A C CIRCUITS 
3 303F-X 
FAILED ALSO CHECK THAT ZEROS CAN BE LOADED 

INTO THE ACQUISITION RAMS 

TEST lt3 
€040-X OR 3 E041 -X 

INSPECT ON I C ACO 
U3020 U7020 U4050 
U5050 U6050 U7050 

ANY OTHER 
TEST FAIL 

GO TO 
TREE US12 ) 
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S [GNATURE TREES 

The s i g n a t u r e  Crees which f o l l o w  a r e  o n l y  f o r  p r e l i m i n a r y  l o c a l i z a t i o n  

of t h e  problem. An Example Trel: on t h e  next  page shows a  process  t h a t  a  

s e r v i c e  person might use  t o  ge : t o  s p e c i f i c  f a u l t s  from t h e  p rocess  b l o c k s  

which appear  a t  t h e  end of e a c l ~  branch of t h e  s i g n a t u r e  t r e e s .  These p rocess  

b l o c k s  look  l i k e  t h i s :  

!fer to detailed 
wits  description 
d  schematic flow 

The number i n  t h e  diamond i s  t h e  schemat ic  diagram ( i n  t h e  Diagrams 

s e c t i o n ) .  

I n  t h e  Example Tree  which f o l l o x s ,  a  wrong ou tpu t  from one u n i t  i s  

t r a c e d  backward through t h e  c i ~ . c u i t r y  t o  i t s  v a r i o u s  p o s s i b l e  s o u r c e s .  The 

t e c h n i c i a n  should  employ a  sim: l a r  method i n  t h e  c i r c u i t s  i n d i c a t e d  by a  

p a r t i c u l a r  s i g n a t u r e  t r e e  outcc~me. 

I f  t h e  i n d i c a t i o n s  of a  p : . r t i c u l a r  problem lead  t o  s p e c i f i c  p o s s i b l i t i e s ,  

t h e  t e c h n i c i a n  may wish t o  byp:.ss t h e s e  t r e e s  and go d i r e c t l y  t o  t h e  

s i g n a t u r e  t a b l e s  f o r  t h e  suspec t a r e a .  
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EXAMPLE 0 

U4040 AS 
DEFECTIVE U4040 

l THRU 

CHECK R'O"  
FOP CORRECT VALbE U1080 PlNS > 

SUSPECT 
U4040 AS ARE THE WF 

DEFECTIVE SIGNATURE 
PlNS 1 THF 

OF U404C 
L 

IS THE WRONG 

ON U4040 PIN 6 

IS THE WRONG 
SIGNATURE PRESENT 

CHECK INPLTS 

ON U4040-4 

IS THE WRONG 
SIGNATURE PRESENT 

ON U4040 PIN 5 
PROBLEM MAY BI 
ANY IC THAT HA 
A15 CONNECTE 

DEFECTIVE 
SIGNATURE 

PRES,ENT 
REMOVE U4040 

U4080 U4045 
SUSPECT ~13050 

CHECK U3050 
AS DEFECTIL'E 

PIN 54 FOR CORRECT 
SIGNATURE 

DEFECTIVE 
REPLACE U4040 U4080 
Ud045 ONE AT A TIME 
RECHECK SIGNATURE UN- 
T I L ~  WRONG SIGNATURE 
APPEARS U3050 PIN 34 

RECHEC 
U4040 PI1 

REMOVE CORRECT 
SUSPECT 

U4040 U4050 
CHECK U3050 PlNS PRESENT 

AS DEFECTIVE 

26 27 6 28 FOR 
CORRECT SIGNATURE 

s 

K SIGNA- 
ONG SIG- 

1 DEFECTIVE %: I REPLACE BOAR1 
A TIME RECHE 
TURE UNTIL W f  
NATURE APPEAI 

DAVE HENDEROSON
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CPU KERNAL 

DETAILED CIRCL 
DESCRIPTION A l  
SCHEMATIC FLC 

SlGNATURESOBTAlNEDWHlLERUNNlNG KER- 
NAL TEST REFER TO CPU (KERNAL) FOR 
PROPER SETUP 

DETAILED ClRCl 
DESCRIPTION A 
SCHEMATIC FLC 

REMOVE XR3073 AND REPLACE WITH 4 7 K.OHM 
RESISTOR PACK P N  307-0445-00 PIN 1 OF 
RESISTOR PACK TO PIN 1 OF SOCKET ('5 V) 
JUMPER PI006 TO POSITION 1 AND 2 JUMPER 
PIN 1031 TO POSITION 1 AND 2 

DETAILED ClRCl 
DESCRIPTION A 
SCHEMATIC FL( 

DETAILED ClRCl 
DESCRIPTION A 
SCHEMATIC FL( 

U4040 PlNS 
7, 9, THRU 15 

CORRECT 
SIGNATURE 

PRESENT 

YES 

7, 9, THRU 15 

CORRECT 
SIGNATURE 

PRESENT 

U3065 PlNS 
2 5 6 9 1 2  

15 16 9 

CORRECT 
SIGNATURE 

PRESENT 

CORRECT 
SIGNATURE 

PRESENT 

YES 
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CPU I :ERNAL TREE S1 (CON'T.) 

SUSPECT BAD RAM OR ROM REFER TO 
DETAILED CIRCUIT DESCRIPTION AND SCHEM- 

SIGNATURE 

I 
TREE U S 2  I 
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SIGNATURES OBTAINED WHILE RUNNING AD- 
DRESS DECODER SIGNATURE EXERCISER 
REFER TO CPU (ADDRESS DECODER) SIGNA- 
TURE TABLE FOR PROPER SETUP 

U4080 PlNS 
7, 9-15 

I GO TO 
TREE #S1 

SUSPECT U4080 
REFER TO CPU 

CORRECT 
SIGNATURE 

PRESENT 

U408O PlNS 
1-6 I 

CORRECT 
SIGNATURE 

PRESENT 

r REFER TO CPU 
SCHEMATIC FLOW I 
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DISPLAY ( TREE S3 
SIGNATURE OBTAINED WHILE RUNNING 
KERNAL TEST. REMOVE XR3073 ON CPU BOARD 
AND REPLACE WITH A 4.7 K-OHM RESISTOR 
PACK PIN 1 OF RESISTOR PACK TO PIN 1 OF 
SOCKET ('5 V) REFER TO KEYBOARD AND U4040 
FRONT PANEL SIGNATURE TABLES FOR 
PROPER SETUPS 

REFER TO 
DISPLAY SCHEMATIC FLOW 

U4040 
PIN 11 CHECK CLOCK 

FOR 1 CYCLE OF 300 NS 

REFER TO DETAILED 
CIRCUIT DESCRIPTION AND 

SCHEMATIC FLOW 

I CHECK MODE 
SWITCH ON 
MAINFRAME 

SET TO PROPER MODE 

U4040- 10 SWITCH IN 

U4040 AS 
DEFECTIVE 

CORRECT 
SIGNATURE 

PRESENT 

SIGNATURE 

DOES U4040 PIN 10 
HAVE CORRECT 

D SIGNATURE 

@ 
I 

REFER TO 
DETAILED CIRCUIT 
DESCRIPTION AND 
SCHEMATIC FLOW 

t 
U1030 

13 AND 15 
SIGNATURE 

REFER TO DETAILED 
CIRCUIT DESCRIPTION 
AND SCHEMATIC FLOW 

DAVE HENDEROSON
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CORRECT 

TREE US1 
SIGNATURE 

PRESENT 

YES 

I U3055 PlNS 
2. 4, 6. 8, 

12. 14. 16, 18 

CORRECT 

TREE US1 SIGNATURE 
PRESENT 

YES 

REFER TO 
FRONT PANEL 

SCHEMATIC FLOW 

0 

PROBLElvl NOT IN THI 
AREA REFER TO D l  
TAILED CIRCUIT D l  
SCRIPTION AND SCHI 
MATlC FLOW PROE 
LEM MAY BE IN TH 

KEYBOARD. 
FRONT PANEL 

ER- 
ND U2055 PINS 
PIN 3. 5. 7, 9, 11, 13, 15, 17 

2 
PS 

CORRECT 
SIGNATURES 

PRESENT 

FRONT PANEL 
SIGNATURE SCHEMATIC FLOW 

YES 

USING SETUP ON 
KEYBOARD 

SIGNATURE TABLE I 

SIGNATURES AND KEYBOARD 
SCHEMATIC FLOW 

U2025-2 4 6. 8 
10.12 

0 
USING SETUP ON 

KEYBOARD 
SIGNATURE TABLE 

CORRECT REFER TO 

SIGNATURE FRONT PANEL AND 

PRESENT KEYBOARD 
SCHEMATIC FLOW 
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STATE MACHINE TREE S5 

SIGNATURES OBTAINED WHILE RUNNING 
STATE MACHINE SIGNATURE EXERCISER. REF- TEST POINT 
ER TO STATE MACHINE SIGNATURETABLE FOR 
PROPER SETUP 

U4060 PlNS CORRECT 

PRESENT 

REFER TO 
CORRECT 

PRESENT 

YES 
1 

7 

U7060 PlNS 
3, 7, 17. 18 

@ 

I U6050 PINS 
9-15, I 

REFER TO 
CORRECT 

PRESENT 
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STP TE MACHINE TREE S5 (CON'T.) 

A B 

CORRECT 
SIGNATURES 

PRESENT 

U1050-3 
U4050-3 

REFERT TO 

SCHEMATIC FLOW 
CORRECT 

SIGNATURE 
PRESENT 

YES 

I SUSPECT U1050 
OR 4050 REFER 

TO SCHEMATIC FLOW I 
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STATE MACHINE TREE (CON'T.) 

C 

U5040 PINS 
4. 7. 9 

@ 

SCHEMATIC FLOW 

U1060-6 

49 

- 
REFER TO 

STATE MACHINE 
SCHEMATIC FLOW SIGNATURES 

REFER TO 
MODULE TREES 
FOR FURTHER 

FAULT DIAGNOSES 
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SIGNATURES OBTAINED WHILE RUNNING 
TREE S6 

WORD RECOGNIZER SIGNATURE EXERCISER 
REFER TO W. R. SIGNATURE TABLE FOR 
PROPER SETUP. 

CORRECT 
SIGNATURE TREE SIGNATURES 

PRESENT 

REFER TO CORRECT 
WORD RECOGNIZER SIGNATURES 
SCHEMATIC FLOW PRESENT 

REFER TO 
WORD RECOGNIZER 

CORRECT 

SCHEMATIC FLOW 
SIGNATURES 

PRESENT 

TEST POINTS 

25-28 

YES 

1 1 
CHECK ALL INPUTS TO U5020 U4030 & U7040 
REFER TO WORD RECOGNIZER SCHEMATIC I FLOW I 
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ACQUISITION 
MEMORY 

SIGNATURES OBTAINED WHILE RUNNING 
A C Q U I S I T I O N  M E M O R Y  S I G N A T U R E  

TREE S7 

EXERCISER REFER TO ACQUISITION MEMORY 
SIGNATURE TABLE FOR PROPER SETUP 

U2010 PlNS 
1. 2. 3. 5.6 

0 
SIGNATURES 

REFER TO DETAILED 
NO CIRCUIT DESCRIPTION 

AND SCHEMATIC FLOW 
U2030 PINS 

SIGNATURES 2. 4. 6, 8. 12. 14, 16, 18 

0 0 

U2010-7 
9 THRU 15 SCHEMATIC FLOW SIGNATURES 

0 

TP23-30 

U3040-2. 7 9 15 
REFER TO DETAILED 

CIRCUIT DESCRIPTION 
AND SCHEMATIC FLOW 

U2020 PlNS 

ADDRESS LINES FOR CORRECT SIGNATURES SIGNATURES 
2. 3. 6, 7, 11, 14. 15 

SCHEMATIC FLOW CORRECT 
SIGNATURES 

PRESENT 



MAINTENANCE - 7D02 LOGIC ANALYZER 

ACQUISITION MEMORY TREE S7 (CON'T.) 

SET UP CPU FOR KER- 
NAL TEST AND CHECK 
ADDRESS LINES FOR 
CORRECT SIGNATURE 

CORRECT 
SIGNATURES 

PRESENT 

I NOT ON THIS BOARD. 
TRY FRONT END WORD 
RECOGNIZER STATE 
MACHINE 



MAINTENANCE - 7D02 LOGIC ANALYZER 

FRONT END 
TREE SBA 

SIGNATURES OBTAINED WHILE RUNNING 
FRONT END SIGNATURE EXERCISER REFERTO FOR 
FRONT END SIGNATURE TABLE FOR PROPER 
SETUP TPl-8 

TP9-16 
TP33-36 

CHECK U4050. U4030A 
U4040D 

REFER TO 
FRONT END 

SCHEMATIC FLOW 

v 
SIGNATURES 

A 
CHECK AROUND 

U1040, U2020. U1050. U1020 
REFER TO 

FRONT END 
SCHEMATIC FLOW 

REFER TO DETAILED 
CIRCUIT DESCRIPTION 
AND SCHEMATIC FLOW 

1 
U4050-7, 9 

11, 12. 14 15 
U1020-2. 

5 .  6. 9. 12. 
16 19 



MAINTENANCE - 7D02 LOGIC ANALYZER 

FRONT END 
TREE S8B 

SIGNATURES OBTAINED WHILE RUNNING 
FRONT END SIGNATURE EXERCISER REFERTO 
FRONT END SIGNATURE TABLE FOR PROPER 
SETUP 

TP9-16 
TP33-36 

I REFER TO DETAILED 
CIRCUIT DESCRIPTION 
AND SCHEMATIC FLOW I 

CHECK U2055, U4030A. 6 
REFER TO 

FRONT END 
SCHEMATIC FLOW 

@ 

v 
U2055-7, 9 

11. 12. 14, 15 
SIGNATURES 

@ 

U1020-2. 
5 .  6. 9. 12. 

16. 19 

A 

CHECK AROUND 
U1040, U2020. U1040, U1020 

REFER TO 
FRONT END 

SCHEMATIC FLOW 

- 



MAINTENANCE - 7D02 LOGIC ANALYZER 

TAKE SIGNATURES ON 
U6030-10, U5020-3. 

U5010-12 

YES TAKE SIGNATURES ON 

U6010-7 13 U5010-14 6 U3010 UlOlO 
U5020-2 U2010 

SIGNATURES 
FOR FURTHER 

TROUBLESHOOTING 

IF INPUTS TO PREVIOUS CIRCUITS BAD GO TO IF INPUTS TO PREVIOUS CIRCUITS ARE BAD 
APPROPRIATE TREES OTHERWISE REPAIR GO TO CPU TREES OTHERWISE REPAIR 
SUSPECTED PARTS AND RETURN TO STARTOF SUSPECTED PARTS AND RETURN TO STARTOF 
PER MOD -SYSTEM CHECK PER MOD -SYSTEM CHECK 



MAINTENANCE - 7D02 LOGIC ANALYZER 

FRONT END, WORD RECOGNIZER, EXPANTION OPTION TREE S10 

F E BOARD 

SIGNATURES 

WORD RECOGNIZER SIGNATURES 

I WORD RECOGNIZER 

(AOS)U4020 UM30 PINS 
3. 4. 7 8. 13. 14 17 18 I 

REFER TO 
EXPANSION OPTION 
SCHEMATIC FLOW SIGNATURES 

PRESENT 
TREE RS13 



MAINTENANCE - 7D02 LOGIC ANALYZER 

3 0 MtiZ 
.TAT, \ TREE S11 1 

REFER TO 

SCHEMATIC FLOW SIGNATURES CORRECT 

PRESENT 

REFER TO STATE MACHINE SCHEMATIC FLOW @ 
POSSIBLE OPEN RUN TO TRIGGER BOARD 
2 MHz 
200 kHz 
20 kHz 
2 kHz 



MAINTENANCE - 7D02 LOGIC ANALYZER 

SIGNATURES OBTAINED WHILE RUNNING 
TIMING OPTION SIGNATURE EXERCISER 
REFER TO TIMING OPTION SIGNATURE TABLE 
FOR PROPER SETUP 

U2050 2 
4 6 10 12 15 

U3010-366 

0 

TO CHECK ASA7 

TRIGGER OPT 

t 
UBOM-2 5 

6 9 12 15 16 19 

0 

REFER TO TRIGGER AND 
TIMEBASE SCHEMATIC FREO COUNTER 

CHECK U W  
1 2 3 4 1 5  

PROBLEM MAY BE U8050 
OR U 8 W  REFER TO 

P R O B L E M  L I E S  I N  E C L  
CIRCUITRY REFER TO 
I C ACO BOARD 

0 
OR TRIGGER AND TIME BASE 
BOAR0 



MAINTENANCE - 7D02 LOGIC ANALYZER 

EXPANSION 
OPTION 

SIGNATURES OBTAINED WHILE RUNNING 
TREE S13 

EXPANSION OPTION SIGNATURE EXERCISER 
REFER TO EXPANSION OPTION SIGNATURE 
TABLE FOR PROPER SETUP 

TP1-8 
TP15-22 

CORRECT 
SIGNATURES 

PRESENT 

CORRECT 
SIGNATURES 

PRESENT 

4 YES 

REFER TO EXP OPT 
CORRECT 

SIGNATURES 
PRESENT 

CHECK U4040 8 U5050 
REFER TO EXP OPT 10 12. 14. 16 

REFER T O  S C H E M A T I C  
FLOW 



Section 6-7D02 Service 

REPLACEABLE 
ELECTRICAL PARTS 
PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore impor- 
tant, when ordering parts, to  include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Officeor represen- 
tative will contact you concerning any change in part number. 

Change information, if any, is located at the rear of this 
manual. 

LIST OF ASSEMBLIES 

A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies arelisted in numerical order. 
When the complete component number of a part is known, this list 
will identify the assembly in which the part is located. 

Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 
circuit number. 

The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g., assembly A1 with its 
subassemblies and parts, precedes assembly A2 with its sub- 
assemblies and parts). 

Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 

TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 

lndicates part number to be used when ordering replace- 
ment part from Tektronix. 

CROSS INDEX-MFR. CODE NUMBER TO SERIALIMODEL NO. (columns three and four 
MANUFACTURER of the Electrical Parts List) 

The Mfr. Code Number to Manufacturer index for the Column three (3) indicates the serial number at which the 
Electrical Parts List is located immediately after this page. The part was first used. Column four (4) indicatestheserial numberat 
Cross Index provides codes, names and addresses of manufac- which the part was removed. No serial number entered indicates 
turers of components listed in  the Electrical Parts List. part is good for all serial numbers. 

ABBREVIATIONS 

Abbreviations conform to American National Standard Y1.l. 

COMPONENT NUMBER (column one of the 
Electrical Parts List) 

A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering method 
and typical expansions are illustrated by the following: 

Example a. component number - 
A23R1234 ~ 2 3  ~ 1 2 3 4  

Assembly number Circuit number 

Read: Resistor 1234 of Assembly 23 

Example b. component number - 
A23A2R1234 R1234 

Assembly Subassembly Circuit 
number /?- 7 m b e r  

NAME & DESCRIPTION (column five of the 
Electrical Parts List) 

In the Parts List, an ltem Name is separated from the 
description by a colon (:). Because of space limitations, an ltem 
Name may sometimes appear as incomplete. For further ltem 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 

MFR. CODE (column six of the Electrical Parts 
List) 

Indicates the code number of the actual manufacturer of the 
part. (Code to name and address cross reference can be found 
immediately after this page.) 

MFR. PART NUMBER (column seven of the 
Electrical Parts List) 

Read: Resistor 1234 of Subassembly 2 of Assembly 23 lndicates actual manufacturers part number. 



Replaceable Electrical Parts-7002 Service 

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 

Mfr. Code Manufacturer 

SANGAMO ELECTRIC CO., S. CAROLINA DIV. 
ALLEN-BRADLEY COMPANY 
TEXAS INSTRUMENTS, INC., SEMICONDUCTOR 
GROUP 
PULSE ENGINEERING, INC. 
SPECTROL ELECTRONICS CORPORATION 
RCA CORPORATION, SOLID STATE DIVISION 
GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR 
PRODUCTS DEPARTMENT 
KDI PYROFILM CORPORATION 
AVX CERAMICS, DIVISION OF AVX CORP. 
MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 
VIKING INDUSTRIES, INC. 
FAIRCHILD SEMICONDUCTOR, A DIV. OF 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 
CLAROSTAT MFG. CO., INC. 
ELECTRONIC RESEARCH CO. 
ITT SEMICONDUCTORS 

ELECTRO CUBE INC. 
GLOBE UNION INC. USCC/CENTRALAB 
ELECTRONICS DIV. 
SIGNETICS CORP. 
ILLINOIS TOOL WORKS, INC. PAKTRON DIV. 
ELECTRA-MIDLAND CORP., MEPCO ELECTRA INC. 
ANALOG DEVICES INC. 
CORNING GLASS WORKS, ELECTRONIC 
COMPONENTS DIVISION 
NATIONAL SEMICONDUCTOR CORP. 
BOURNS, INC., TRIMPOT PRODUCTS DIV. 
COLORADO CRYSTAL CORPORATION 
ADVANCED MICRO DEVICES 
HEWLETT-PACKARD COMPANY 
ELECTRONIC CONCEPTS, INC. 
PLESSEY SEMICONDUCTORS 
NICHICON/AMERICA/CORP. 
SPRAGUE ELECTRIC CO. 
ERIE TECHNOLOGICAL PRODUCTS, INC. 
BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 
TRW ELECTRONIC COMPONENTS, IRC FIXED 
RESISTORS, PHILADELPHIA DIVISION 
CTS KNIGHTS, INC. 
BELL INDUSTRIES, INC., 
MILLER, J. W., DIV. 
TEKTRONIX, INC. 
DALE ELECTRONICS, INC. 
HONEYWELL, INC., MICRO SWITCH DIV. 

Address 

P 0 BOX 128 
1201 2ND STREET SOUTH 
P 0 BOX 5012, 13500 N CENTRAL 
EXPRESSWAY 
7250 CONVOY COURT 
17070 EAST GALE AVENUE 
ROUTE 202 

ELECTRONICS PARK 
60 S JEFFERSON ROAD 
P 0 BOX 867, 19TH AVE. SOUTH 
5005 E MCDOWELL RD,PO BOX 20923 
21001 NORDHOFF STREET 

464 ELLIS STREET 
LOWER WASHINGTON STREET 
P 0 BOX 913 
3301 ELECTRONICS WAY 
P 0 BOX 3049 
1710 S. DEL MAR AVE. 

4561 COLORADO 
811 E. ARQUES 
900 FOLLIN LANE, SE 
P 0 BOX 760 
RT 1 INDUSTRIAL PK,P 0 BOX 280 

550 HIGH STREET 
2900 SEMICONDUCTOR DR. 
1200 COLUMBIA AVE. 
2303 W 8TH STREET 
901 THOMPSON PL. 
640 PAGE MILL ROAD 
526 INDUSTRIAL WAY WEST 
1641 KAISER 
6435 N PROESEL AVENUE 
87 MARSHALL ST. 
644 W. 12TH ST. 
2500 HARBOR BLVD. 

401 N. BROAD ST. 
400 REIMANN AVE . 
19070 REYES AVE., P 0 BOX 5825 
P 0 BOX 500 
P. 0. BOX 609 
CHICAGO h SPRING STS. 

City, State, Zip 

PICKENS, SC 29671 
MILWAUKEE, WI 53204 

DALLAS, TX 75222 
SAN DIEGO, CA 92111 
CITY OF INDUSTRY, CA 91745 
SOMERVILLE, NY 08876 

SYRACUSE, NY 13201 
WHIPPANY, NJ 07981 
MYRTLE BEACH, SC 29577 
PHOENIX, AZ 85036 
CHATSWORTH, CA 91311 

MOUNTAIN VIEW, CA 94042 
DOVER, NH 03820 
SHAWNEE MISSION, KS 66201 

WEST PALM BEACH, EL 33402 
SAN GABRIEL, CA 91776 

LOS ANGELES, CA 90039 
SUNNYVALE, CA 94086 
VIENNA, VA 22180 
MINERAL WELLS, TX 76067 
NORWOOD, MA 02062 

BRADFORD, PA 16701 
SANTA CLARA, CA 95051 
RIVERSIDE, CA 92507 
LOVELAND, CO 80537 
SUNNYVALE, CA 94086 
PAL0 ALTO, CA 94304 
EATONTOWN, NJ 07724 
IRVINE, CA 92714 
CHICAGO, IL 60645 
NORTH ADAMS, MA 01247 
ERIE, PA 16512 
FULLERTON, CA 92634 

PHILADELPHIA, PA 19108 
SANDWICH, IL 60548 

COMPTON, CA 90224 
BEAVERTON, OR 97077 
COLUMBUS, NE 68601 
FREEPORT, IL 61032 



Replaceable Electrical Parts-7DO2 Service 

Tektronix SerialIModel No. 
Component No. Part No. Eff Dscont 

Mfr 
Code Mfr Part Number Name & Description 

670-5990-00 
----- ----- 
670-5985-00 BOlOlOO B021084 ----- ----- 
670-5985-01 B021085 
----- ----- 

CKT BOARD ASSY:FRONT PANEL 80009 670-5990-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 
CKT BOARD ASSY:I.C. AQUISITION 80009 670-5985-00 
(OPT O~,REFER TO MINT SECT WHEN REPLACING) 
CKT BOARD ASSY:I.C. AQUISITION 80009 670-5985-01 
(OPT O1,REFER TO MAINT SECT WHEN REPLACING) 

670-6038-00 ----- ----- 
670-5989-00 BOlOlOO 8020599 ----- ----- 
670-5989-01 B020600 
----- ----- 

CKT BOARD ASSY:TRIGGER 80009 670-6038-00 
(OPT OI,REFER TO MAINT SECT WHEN REPLACING) 
CKT BOARD ASSY:FRONT END 80009 670-5989-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 
CKT BOARD ASSY:FRONT END 80009 670-5989-01 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 

670-5988-00 
----- ----- 
670-5987-00 ----- ----- 
670-5995-00 BOlOlOO B020884 
----- ----- 

CKT BOARD ASSY:WORD RECOGNIZER 80009 670-5988-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 
CKT BOARD ASSY:EXPANSION OPTION 80009 670-5987-00 
(OPT 03,REFER TO MAINT SECT WHEN REPLACING) 
CKT BOARD ASSY:AQUISITION MEMORY 80009 670-5995-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 

CKT BOARD ASSY:AQUISITION MEMORY 80009 670-5995-01 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 
CKT BOARD ASSY:STATE MACHINE 80009 670-5986-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 
CKT BOARD ASSY : CPU 80009 670-5964-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 

CKT BOARD ASSY:DISPLAY 80009 670-5963-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 
CKT BOARD ASSY:POWER SUPPLY 80009 670-5982-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 
CKT BOARD ASSY:VERTICAL INTERFACE 80009 670-5993-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 

CKT BOARD ASSY:HORIZONTAL INTERFACE 80009 670-5994-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 
CKT BOARD ASSY:PROBE INTERFACE 80009 670-5991-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 
CKT BOARD ASSY:INTERFACE 80009 670-5992-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 

CKT BOARD ASSY:KEYBOARD 80009 670-6039-00 
(REFER TO MAINTENANCE SECT WHEN REPLACING) 
CKT BOARD ASSY:P6451 INTERFACE 80009 670-6148-00 
(OPT 01. REFER TO MAINT SECT WHEN REPLACING) 

CKT BOARD ASSY:FRONT PANEL 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD.CER DI:O.lUF,20%,5OV 
CAP.,FXD.CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:0.22UF,+80-20Z,SOV 



Replaceable Electrical Parts-ID02 Service 

Component No. 
A01C6044 
A01C6056 
A01C6058 
A01C7052 
A01C7054 
AOlCR3010 

Tektronix 
Part No. 

281 -0775-00 
290-0782-00 
290-0782-00 
281-0785-00 
281-0757-00 
152-0141-02 

SerialIModel No. 
Eff Dscont Name & Descr i~t ion 

Mfr 
Code Mfr  Part Number 

CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,ELCTLT:4.7UF,+75-10%,35V 
CAP.,FXD,ELCTLT:4.7UF,+75-10%,35V 
CAP.,FXD,CER DI:68PF,10%,100V 
CAP.,FXD,CER DI:lOPF,20%,100V 
SEMICOND DEVICE:SILICON,30V,150MA 

SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R 
SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R 
SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 
SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 
SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 
COIL,RF:2.2UH (WOUND ON A 10 OHM RES) 80009 108-0520-00 

COIL,RF:2.2UH (WOUND ON A 10 OHM RES) 80009 108-0520-00 
COIL,RF:2.2UH (WOUND ON A 10 OHM RES) 80009 108-0520-00 
COIL,RF:3.9UH 76493 B6310-1 
COIL,RF:3.9UH 76493 B6310-1 
TRANSISTOR:SILICON,PNP 07263 SO36228 
TRANSISTOR:SILICON,NPN 80009 151-0254-00 

SEMICOND DVC SE:MATCHED PAIR FET 27014 SF50031 

RES.,FXD,FILM:lM OHM,1%,0.25W 75042 CEBTO-1004F 
TERM,TEST P0INT:BRS CD PL 80009 214-0579-00 
MICROCIRCUIT,DI:HEX INV,WIDC OUT 01295 SN74LS05NS 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 34335 AM81LS95NB2 
MICROCIRCUIT,LI:OPERATIONAL AMPL,QUAD BIFET 01295 TLO74CN/PEP3 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 34335 AM81LS95NB2 

MICROCIRCUIT.L1:8 BIT BUFFERED MULTIPLYING 24355 AD111297 
MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74LSlONP3 



Replaceable Electrical Parts-7W2 Sewice 

Tektronix SeriallModel No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A01U5035 156-0419-02 MICROCIRCUIT,DI:DUAL 4 INP NAND LINE DRIVER 01295 SN74S140NP3 
A01U5055 156-0541-02 MICROCIRCUIT,DI:DUAL 2 TO 4 LINE DCDR 01295 SN74LS139NP3 
A01U7035 156-1324-00 MICROCIRCUIT,LI:COMPARATOR 27014 LM361N/A+ 
AOlVR1034 152-0456-00 SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 04713 IN827 
AOlVR7043 152-0359-00 SEMICOND DEVICE:ZENER,0.25W,5%,9V 80009 152-0359-00 



Replaceable Electrical Parts-7DO2 Service 

Tektronix 
Comoonent No. Part No. 

SerialIModel No. Mfr  
Eff Dscont Name & Description Code Mfr Part Number 

CKT BOARD ASSY:I.C. ACQUISITION 
CAP.,FXD,CER DI:O.lUF,20%,50V 04222 GC705E104M 
CAP.,FXD,CER DI:220PF,10%,200V 56289 272C13 
CAP.,FXD,CER DI:220PF,10%,200V 56289 272C13 
CAP.,FXD,ELCTLT:4.7UF,+75-10%,35V 56289 503D475G035AS 
CAP.,FXD.CER DI:O.lUF,20%,5OV 04222 GC705E104M 

CAP.,FXD,CER DI:O.lUF,20%,50V 04222 GC705E104M 
CAP.,FXD,CER DI:O.lUF,20%,50V 04222 GC705E104M 
CAP.,FXD,CER DI:O.lUF,20%,50V 04222 GC705E104M 
CAP.,FXD,CER DI:O.lUF,20%,50V 04222 GC705E104M 
CAP.,FXD,ELCTLT:4.7UF,+75-10%,35V 56289 503D475G035AS 
SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R 

SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 
SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 
SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R 
TRANSISTOR:SILICON,PNP 04713 SPS6868K 
TRANSISTOR:SILICON,PNP 04713 SPS6868K 
TRANSISTOR:SILICON,PNP 04713 SPS6868K 

TRANSISTOR:SILICON,NPN 80009 151-0472-00 
TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 80009 151-0402-00 
TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 80009 151-0402-00 
TRANSISTOR:SILICON,PNP 04713 SPS6868K 
TRANSISTOR:SILICON,NPN 07263 SO32677 
TRANSISTOR:SILICON,NPN 07263 SO32677 



Replaceable Electrical Parts-7DO2 Service 

Tektronix 
it No. Part No. 

315-0471-00 
321-0122-00 
321-0230-00 
321-0120-00 
321-0152-00 
321-0080-00 

SerialIModel No. 
Eff Dscont Name & Description 

RES.,FXD,CMPSN:470 OHM,5%,0.25W 
RES.,FXD,FILM:182 OHM,1%,0.125W 
RES.,FXD,FILM:2.43K OHM,1%,0,125W 
RES.,FXD,FILM:174 OHM,1%,0.125W 
RES.,FXD,FILM:374 OHM,1%,0.125W 
RES.,FXD,FILM:66.5 OHM,1%,0.125W 

Mf r 
Code Mfr Part Number 
01121 CB4715 
91637 MFF1816G182ROF 
91637 MFF1816G24300F 
91637 MFF1816G174ROF 
91637 MFF1816G374ROF 
91637 MFF1816G66R50F 

RES,NTWK,FXD FI:9,50 OHM,5%,0.125W 32997 4310R-101-500 
RES.,FXD,CMPSN:6.8 OHM,5%,0.25W 80009 307-0108-00 
RES,NTWK,FXD FI:9,50 OHM,5%,0.125W 32997 4310R-101-500 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 34335 AM81LS95NB2 
MICROCIRCUIT,DI:DUAL 4 TO 1 MUX 04713 MC10174P1 
MICROCIRCUIT,DI:HEX & GATE 04713 MC10197Pl 

MICROCIRCUIT,DI:& BIT BINARY COUNTER 07263 SL81660 
MICROCIRCUIT,DI:HEX BUFFER 04713 MC14050BCLD 
MICROCIRCUIT,DI:QUAD 2-INP AND GATE,SEL 27014 DM74C08 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 07263 M87072N 
MICROCIRCUIT,DI:4 BIT BINARY COUNTER 07263 SL81660 
MICROCIRCUIT,DI:QUAD 2-INP OR GATE 04713 MC10103Pl 

MICROCIRCUIT,DI:QUAD 2-INP EXCL OR GATE 01295 SN74LS86 
MICROCIRCUIT,DI:HEX D FLIP-FLOP,SEL 27014 MM74C174 
MICROCIRCUIT,DI:LOGIC ANALYZER INPUT,16 DIP 80009 155-0215-00 
MICROCIRCUIT,DI:QUAD AND GATE 2 INP 04713 MC10104P1 
MICROCIRCUIT,DI:LOGIC ANALYZER INPUT,16 DIP 80009 155-0215-00 
MICROCIRCUIT,DI:3 STATE OCTALD FF,SCRN 27014 MM74C374J/A+ 

MICROCIRCUIT,DI:256 X 4 STATIC RAM 07263 M87072N 
MICROCIRCUIT,DI:LOGIC ANALYZER INPUT,16 DIP 80009 155-0215-00 
MICROCIRCUIT,DI:LOGIC ANALYZER INPUT,16 DIP 80009 155-0215-00 
MICROCIRCUIT,DI:3 STATE OCTALD FF,SCRN 27014 MM74C374J/A+ 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 07263 M87072N 
MICROCIRCUIT,DI:LOGIC ANALYZER INPUT,16 DIP 80009 155-0215-00 

DELAY LINE,ELEC:12.5NS,100 OHM,24 PIN DBL 01961 PE 22297 
MICROCIRCUIT,DI:LOGIC ANALYZER INPUT,16 DIP 80009 155-0215-00 
MICROCIRCUIT,DI:3 STATE OCTALD FF,SCRN 27014 MM74C374J/A+ 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 07263 M87072N 
MICROCIRCUIT,DI:LOGIC ANALYZER INPUT,16 DIP 80009 155-0215-00 
MICROCIRCUIT,DI:LOGIC ANALYZER INPUT,16 DIP 80009 155-0215-00 



Replaceable Electrical Parts-7DO2 Service 

Tektronix SerialIModel No. 
Component No. Part No. Eff Dscont 

Mfr 
Code Mfr Part Number Name & Descriotion 

CKT BOARD ASSY:TRIGGER 
CAP.,FXD,CER DI:220PF,101,200V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,ELCTLT:4.7UF,+75-10%,35V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,201,50V 

281-0775-00 
281-0775-00 
281-0634-00 BOlOlOO B010584 
281-0578-00 B010585 
283-0003-00 
281-0775-00 

CAP.,FXD,CER DI:O.lUF,20%,50V 
SEMICOND DEVICE:SILICON,30V,150MA 
SEMICOND DEVICE:SILICON,lSV,HOT CARRIER 
SEMICOND DEVICE:SILICON,30V,15OMA 
SEMICOND DEVICE:SILICON,15V,HOT CARRIER 
SEMICOND DEVICE:SILICON,15V,HOT CARRIER 

SEMICOND DEVICE:SILICON,40OV,750MA 
COIL,RF:0.3UH 
TRANSISTOR:SILICON,NPN 



Replaceable Electrical Parts-7DO2 Service 

Tektronix 
Component No. Part No. 
A0347046 151-0220-00 
A03Q8069 151-0220-00 
A03R1011 315-0681-00 
A03R1012 315-0391-00 
A03R1013 315-0181-00 
A03R1014 315-0362-00 

SerialIModel No. M f r  
Eff Dscont Name & Description Code Mfr Part Number 

TRANSISTOR:SILICON,PNP 07263 SO36228 
TRANSISTOR:SILICON,PNP 07263 SO36228 
RES.,FXD,CMPSN:680 OHM,5%,0.25W 01121 CB6815 
RES.,FXD,CMPSN:390 OHM,5%,0.25W 01121 CB3915 
RES.,FXD,CMPSN:180 OHM,5%,0.25W 01121 CB1815 
RES.,FXD,CMPSN:3.6K OHM,5%,0.25W 01121 CB3625 

RES.,FXD,CMPSN:470 OHM,5%,0.25W 
RES.,FXD,CMPSN:lK OHM,5%,0.25W 
RES,NTWK,FXD,FI:lOO OHM,ZO%,lW 
RES.,FXD,FILM:15 RES. NETWORK 
RES.,FXD,CMPSN:390 OHM,5%,0.25W 
RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 

RES.,FXD,FILM:15 RES. NETWORK 
RES.,FXD.CMPSN:6.8 OHM,5%,0.25W 
RES,NTWK,FXD,FI:lOO OHM,20%,1W 
RES.,FXD,CMPSN:560 OHM,5%,0.25W 
RES.,FXD,CMPSN:560 OHM,5%,0.25W 
RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 

RES.,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315 
RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015 
MICROCIRCUIT,DI:4 BIT BINARY COUNTER 07263 SL81660 



Replaceable Electrical Parts-7DO2 Service 

Tektronix SerialIModel No. 
Com~onent No. Part No. Eff Dscont 

Mfr 
Name & Description Code Mfr Part Number 

MICROCIRCUIT,DI:HEX BUFFER 04713 MC14050BCLD 
MICROCIRCUIT,DI:SYN 4-B UP/DNBIN,CNTR,SEL 80009 156-0627-02 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 34335 AM81LS95NB2 
MICROCIRCUIT,DI:QUAD 2-INP NOR GATE,SCRN 80009 156-0205-02 
MICROCIRCUIT,DI:SYN 4 BIT UP/DOWN CNTR 01295 SN74LS193N3 
MICROCIRCUIT,DI:SYN 4-B UP/DNBIN,CNTR,SEL 80009 156-0627-02 

MICROCIRCUIT,DI:HEX D FLIP-FLOP,SEL 27014 MM74C174 
MICROCIRCUIT,DI:DUAL D-TYPE M/S,FF,SCRN 80009 156-0230-02 
MICROCIRCUIT,DI:QUAD 2-INP ORGATE 01295 SN74LS32NP3 
MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
MICROCIRCUIT,DI:4/1 LINE DECODER 27014 DM74LS154N/A+ 
MICROCIRCUIT,DI:QUAD AND GATE 2 INP 04713 MC10104Pl 

MICROCIRCUIT,DI:DUAL J-K MASTER-SLAVE FF 04713 ~ ~ 1 0 1 3 f ~ l  
MICROCIRCUIT,DI:DUAL J-K MASTER-SLAVE FF 04713 MC10135Ll 
MICROCIRCUIT,DI:DUAL 2 TO 4 LINE DCDR 01295 SN74LS139NP3 
MICROCIRCUIT,DI:QUAD 2-INP NOR GATE,SCRN 80009 156-0205-02 
MICROCIRCUIT,DI:DUAL 2 WIDE,3 INPUT OR GATE 04713 SC22689P118 
MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04N3 

MICROCIRCUIT,DI:DUAL 4-INPUT GATE 52648 SP1660BDG 
MICROCIRCUIT,DI:DUAL D-TYPE M/S,FF,SCRN 80009 156-0230-02 
MICROCIRCUIT,DI:QUAD EXCL OR CMPTR 04713 MClOllEPl 
MICROCIRCUIT,DI:QUAD 2-INP OR GATE 80009 156-0759-01 
MICROCIRCUIT,DI:QUAD 2-INP OR GATE 80009 156-0759-02 
MICROCIRCUIT,DI:BI QUINARY CNTR 04713 MC10138Ll 

MICROCIRCUIT,DI:8 LINE MULTIPLEXER 04713 SC27689P164 
MICROCIRCUIT,DI:4 BIT BINARY COUNTER 07263 SL81660 
MICROCIRCUIT,DI:3 STATE OCTALD FF,SCRN 27014 MM74C374J/A+ 
MICROCIRCUIT,DI:SYNC 4 BIT BINARY COUNTER 27014 DM74LS163ANA+ 
MICROCIRCUIT,DI:3 STATE OCTALD FF,SCRN 27014 MM74C374J/A+ 
MICROCIRCUIT,DI:8 INPUT DATA SEL/MUX 01295 SN74LS151NP3 

XTAL UNIT,QTZ:lOOMHZ,+/-0.0025%,SERIES 13571 TEK158-0106-00 



Replaceable Electrical Parts-7DO2 Service 

Component 
A04 
A04C1010 
A04C1055 
A04C1056 
A04C2010 
A04C2057 

Tektronix 
No. Part No. 

----- ----- 
281-0775-00 
281-0775-00 
290-0755-00 
281-0775-00 
281-0775-00 

SerialIModel No. Mf r 
Eff Dscont Name & Description Code Mfr Part Number 

CKT BOARD ASSY:FRONT END 
CAP.,FXD,CER DI:O.lUF,20%,50V 04222 GC705E104M 
CAP.,FXD,CER DI:O.IUF,20%,50V 04222 GC705E104M 
CAP.,FXD,ELCTLT:lOOUF,+50-lOX,lOV 56289 502D223 
CAP.,FXD,CER DI:O.lUF,20%,50V 04222 GC705E104M 
CAP.,FXD,CER DI:O.lUF,20%,50V 04222 GC705E104M 

CAP.,FXD,CER DI:O.lUF,20%,50V 04222 GC705E104M 
CAP.,FXD,CER DI:lUF,+80-20Z,25V 56289 273C5 
CAP.,FXD,CER DI:lUF,+80-20%,25V 56289 273C5 
SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 
COIL,RF:3.9UH 76493 B6310-1 
COIL,RF:3.9UH 76493 B6310-1 

TRANSISTOR:SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00 
TRANSISTOR:SILICON,NPN 80009 151-0225-00 
RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
RES.,FXD,CMPSN:Z.ZK OHM,5%,0.25W 01121 CB2225 
RES NTWK,FXD FI:5,68 OHM,2%,1.5W 91637 MSPIOA03680G 
RES.,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 

RES.,FXD,CMPSN:300 OHM,5%,0.25W 01121 CB3015 
RES.,FXD,CMPSN:300 OHM,5%,0.25W 01121 CB3015 
RES NTWK,FXD FI:5,68 OHM,2%,1.5W 91637 MSPlOA03680G 
RES.,FXD,CMPSN:lOO OHM,5%,0.125W 01121 BB1015 
RES.,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215 
RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 



Replaceable Electrical Parts-7DO2 Senrice 

Tektronix SerialIModel No. 
Component No. Part No. Eff Dscont 
A04R6050 321-0128-00 
A04R6051 315-0331-00 
A04R6052 321-0128-00 
A04R6053 315-0101-00 
A04U1010 156-1065-01 
A04U1020 156-0865-02 

Mfr 
Name & Description Code 

RES.,FXD,FILM:210 OHM,1%,0.125W 91637 
RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 
RES.,FXD,FILM:210 OHM,1%,0.125W 91637 
RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 
MICROCIRUIT,DI:OCTAL D TYPE TRANS LATCHES 01295 
MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 

Mfr Part Number 
MFF1816G210ROF 
CB3315 
MFF1816G210ROF 
CB1015 
SN74LS373NP3 
SN74LS273NP3 

MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
MICROCIRCUIT,DI:OCTAL D TYPE TRANS LATCHES 01295 SN74LS373NP3 
MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 01295 SN74LS175NP3 
MICROCIRCUIT,DI:4-2-3-2 INP & OR INV GATE 01295 SN74S65N3 
MICROCIRCUIT,DI:4-2-3-2 INP & OR INV GATE 01295 SN74S65N3 

MICROCIRCUIT,DI:4-2-3-2 INPUT & OR GATE 01295 SN74S64N3 
MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
MICROCIRCUIT,DI:4-2-3-2 INP & OR INV GATE 01295 SN74S65N3 
MICROCIRCUIT,DI:4-2-3-2 INP & OR INV GATE 01295 SN74S65N3 
MICROCIRCUIT,DI:4-2-3-2 INP & OR INV GATE 01295 SN74S65N3 

MICROCIRCUIT,DI:4-2-3-2 INP & OR INV GATE 01295 SN74S65N3 
MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 18324 N74LS244N 
MICROCIRCUIT,DI:4-2-3-2 INP & OR INV GATE 01295 SN74S65N3 
MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74SllNP3 
MICROCIRCUIT,DI:QUAD 2 INP & GATES,W/DC OUT 01295 SN74S09N3 
MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 

MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 18324 CD2064N 
MICROCIRCUIT,DI:QUAD 2 INP OR GATE 01295 SN74S32N3 
MICROCIRCUIT,DI:4-BIT BIDIR UNIV SR 80009 156-0744-01 
MICROCIRCUIT,DI:DUAL RETRIGGER,RESETT 07263 SL81706 
MICROCIRCUIT,DI:DUAL J-K FLIP-FLOP 80009 156-0118-02 
MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 18324 N74LS244N 

MICROCIRCUIT,DI:HEX INVERTER 01295 SN74305N3 
MICROCIRCUIT,DI:DUAL J-K FF,W/PRESET & CLR 27014 DM74LS76NATOP 
MICROCIRCUIT,LI:DUAL DIFF AMPL 02735 CA3102E/5 
DELAY LINE:DUAL.30NS,120 OHM,16 DIP 01961 PE22376 
SEMICOND DEVICE:ZENER,MATCHED PAIR 80009 153-0071-00 

SEMICOND DEVICE:ZENER,0.4W,12V,S% 04713 SZG35009K4 



Replaceable Electrical Parts-7DO2 Service 

Tektronix 
Component No. Part No. 
A0 5 ----- ----- 
A05C1015 281-0775-00 
A05C1032 281-0775-00 
A05C1041 281-0775-00 
A05C1050 290-0755-00 
A05C3021 281-0775-00 

SerialIModel No. 
Eff Dscont Name & Description 

CKT BOARD ASSY:WORD RECOGNIZER 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O,lUF,20%,50V 
C A P . , F X D , E L C T L T : ~ ~ ~ U F , + ~ ~ - ~ ~ % , ~ ~ V  
CAP.,FXD,CER DI:O.lUF,20%,50V 

Mfr 
Code Mfr Part Number 

CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20X,50V 
RES,NTWK,FXD,FI:4.7K OHM,20%,(9) RES 
RES,NTWK,FXD,FI:5,3.3K OHM,5%,0.150W 
RES.,FXD,CMPSN:Z.PK OHM,5%,0.25W 
MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 

MICROCIRCUIT,DI:3 STATE OCTAL BFR 
MICROCIRCUIT,DI:OCTAL BFR,W/~ STATE OUT 
MICROCIRCUIT,DI:OCTAL D-TYPE EDGE TRIG FF 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 
MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 
MICROCIRCUIT,DI:OCTAL D-TYPE EDGE TRIG FF 

MICROCIRCUIT,DI:3 STATE OCTAL BFR 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:OCTAL D-TYPE EDGE TRIG FF 
MICROCIRCUIT,DI:8 INPUT NAND GATE 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 
MICROCIRCUIT,DI:8 INPUT NAND GATE 

MICROCIRCUIT,DI:OCTAL D-TYPE EDGE TRIG FF 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 
MICROCIRCUIT,DI:3/8 LINE DCDR 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:QUAD 2 INPUT 6 GATE,BURN 

MICROCIRCUIT,DI:DUAL 4 INP NAND GATE 
MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 



Replaceable Electrical Parts-7DO2 Service 

Tektronix 
Com~onent No. Part No. 

SerialIModel No. 
Eff Dscont Name & Description 

CKT BOARD ASSY:EXPANSION OPTION 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,201,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,ELCTLT:lOOUF,+50-10%,10V 
CAP.,FXD,CER DI:O.lUF,20%,50V 

CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
MICROCIRCUIT,DI:OCTAL D-TYPE EDGE TRIG FF 
MICROCIRCUIT,DI:DUAL 2 TO 4 LINE DCDR 
MICROCIRCUIT,DI:QUAD 2 INP OR GATE 
MICROCIRCUIT,DI:QUAD 2-INP NOR GATE,SCRN 

MICROCIRCUIT,DI:OCTAL-D-EDGE FF,SCRN 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 

MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:SYN 4 BIT CNTR 
MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:SYN 4 BIT CNTR 

MICROCIRCUIT,DI:OCTAL-D-EDGE FF,SCRN 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 
MICROCIRCUIT,DI:OCTAL D-TYPE EDGE TRIG FF 

Mfr 
Code Mfr Part Number 



Replaceable Electrical Parts-7DO2 Service 

Tektronix 
Com~onent No. Part No. 

SerialIModel No. 
Eff Dscont Name & Descri~tion 

Mfr 
Code Mfr Part Number 

CKT BOARD ASSY:ACQUISITION MEMORY 
CAP.,FXD,ELCTLT:100UFI+50-10%,10V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 

MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 
MICROCIRCUIT,DI:QUAD 2-INP OR GATE 
MICROCIRCUIT,DI:QUAD 2-INP NOR GATE,SCRN 
MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 
MICROCIRCUIT,DI:SYN 4 BIT CNTR 
MICROCIRCUIT,DI:3/8 LINE DCDR 

MICROCIRCUIT,DI:QUAD D TYPE 
MICROCIRCUIT,DI:8-2 INP 3-STATE BFR,BURN 
MICROCIRCUIT,DI:SYN 4 BIT CNTR 
MICROCIRCUIT,DI:OCTAL-D-EDGE FF,SCRN 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:8-2 INP 3-STATE BFR,BURN 

MICROCIRCUIT,DI:SYN 4 BIT CNTR 
MICROCIRCUIT,DI:OCTAL-D-EDGE FF,SCRN 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:SYN 4 BIT CNTR 
MICROCIRCUIT,DI:OCTAL-D-EDGE FF,SCRN 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 

MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 
MICROCIRCUIT,DI:4 BIT PRL I/OSR,BURN-IN 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:DUAL J-K 

MICROCIRCUIT,DI:QUAD 2 INP NAND GATE 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:DUAL J-K EDGETRIGGERED 



Replaceable Electrical Parts-7DO2 Service 

Tektronix SeriallModel No. 
Component No. Part No. Eff Dscont 

Mfr 
Code Mfr Part Number Name & Descri~tion 

CKT BOARD ASSY:STATE MACHINE 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,ELCTLT:lOOUF,+50-lO%,lOV 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 

TERM,TEST P0INT:BRS CD PL 
MICROCIRCUIT,DI:QUAD 2 INPUT & GATE,BURN 
MICROCIRCUIT,DI:DUAL J-K NEG EDGE TRIG FF 
MICROCIRCUIT,DI:DUAL J-K 
MICROCIRCUIT,DI:QUAD 2 INP MUX 
MICROCIRCUIT,DI:PROGRAMMABLE TIMER/COUNTER 

MICROCIRCUIT,DI:256 X STATIC RAM 3 ST OUT 
MICROCIRCUIT,DI:DUAL J-K NEG-EDGE TRIG FF 
MICROCIRCUIT,DI:DUAL J-K NEG EDGE TRIG FF 
MICROCIRCUIT,DI:DUAL J-K 
MICROCIRCUIT,DI:DUAL 14 TO 1 LINE SEL/MUX 
MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS W/3 

MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:4-2-3-2 INPUT & OR GATE 
MICROCIRCUIT,DI:QUAD 2 INP & GATES 
MICROCIRCUIT,DI:DUAL J-K 
MICROCIRCUIT,DI:DUAL 14 TO 1 LINE SEL/MUX 
MICROCIRCUIT,DI:OCTAL D TYPE TRANS LATCHES 

MICROCIRCUIT,DI:4-2-3-2 INPUT & OR GATE 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 
MICROCIRCUIT,DI:QUAD 2-1NP NOR GATE 



Replaceable Electrical Parts-7DO2 Service 

Component No. 
AO8U4040 
A08U4050 
A08U4060 
A08U5010 
A08U5020 
A08U5030 

Tektronix 
Part No. 

156-0530-02 
156-1385-00 
156-1277-00 
156-0323-02 
156-0403-02 
156-0385-02 

SerialIModel No. 
Eff Dscont Name & Description 

MICROCIRCUIT,DI:QUAD 2 INP MUX 
MICROCIRCUIT,DI:PROGRAMMABLE TIMERICOUNTER 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 
MICROCIRCUIT,DI:HEX INVERTER,BURN-IN 
MICROCIRCUIT,DI:HEX INVERTER 
MICROCIRCUIT,DI:HEX INVERTER 

Mfr 
Code Mfr Part Number 

MICROCIRCUIT,DI:QUAD 2 INP MUX 01295 SN74LS157P3 
MICROCIRCUIT,DI:OCTAL D-TYPE FF WJCLEAR 01295 SN74LS273NP3 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 80009 156-1293-01 
MICROCIRCUIT,DI:DUAL J-K NEG EDGE TRIG FF 01295 SN74LS113NP3 
MICROCIRCUIT,DI:DUAL J-K NEG EDGE TRIG FF 01295 SN74LS113NP3 
MICROCIRCUIT,DI:DUAL J-K NEG EDGE TRIG FF 01295 SN74LS113NP3 

MICROCIRCUIT,DI:4 TO 1 DATA SEL/MULTIPLEXER 07263 74LS352 
MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 34335 AM81LS95NB2 
MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 80009 156-0383-02 
MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 80009 156-0718-02 
MICROCIRCUIT,DI:DUAL DECADE COUNTER 80009 156-0910-02 

MICROeIRCUIT,DI:DUAL BCD UP COUNTER,SCRN 04713 MC14518BCLD 
MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74LSlONP3 
MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
MICROCIRCUIT,DI:OCTAL D-TYPE EDGE TRIG FF 80009 156-1046-02 



Replaceable Electrical Parts-7DO2 Service 

Tektronix SerialIModel No. 
Part No. Eff Dscont 

Mfr 
Code Mfr Part Number Component No. 

A09 
A09C1001 
A09C1014 
A09C1016 
A09C1018 
A09C1030 

Name & Descriotion 

CKT BOARD ASSY : CPU 
CAP.,FXD,CER DI:lUF,+80-20%,25V 
CAP.,FXD,MICA D:36PF,1.4%,100V 
CAP.,FXD,CER DI:470PF,5%,100V 
CAP.,FXD,CER DI:lOOPF,5%,200V 
CAP.,FXD,PLSTC:O.lUF,0.5%,100V 

SEMICOND DEVICE:SILICON,30V,150MA 
SEMICOND DEVICE:SILICON,30V,150MA 
SEMICOND DEVICE:SILICON,30V,150MA 
TRANSISTOR:SILICON,PNP 
TRANSISTOR:SILICON,NPN 
TRANSISTOR:SILICON,PNP 

RES.,FXD,CMPSN:220 OHM,5%,0.25W 
RES.,FXD,CMPSN:120 OHM,5%,0.25W 
RES.,FXD,CMPSN:47OK OHM,5%,0.25W 
RES.,FXD,CMPSN:lOK OHM,5%,0.25W 
RES.,FXD,CMPSN:lOK OHM,5%,0.25W 
RES NTWK,FXD,FI:8.5M OHM,50%,0.125W 

RES.,FXD,CMPSN:56 OHM,5%,0.25W 
SWITCH,SENS:SPDT,7A,230VAC OR 115 VAC 
TERM,TEST P0INT:BRS CD PL 
TERM,TEST P0INT:BRS CD PL 
TERM,TEST P0INT:BRS CD PL 
TERM,TEST P0INT:BRS CD PL 

MICROCIRCUIT,LI:TIMER 
MICROCIRCUIT,DI:1024 X 4 RAM ~ / 3  STATE OUT 
MICROCIRCUIT,DI:1024 X 4 RAM W/3 STATE OUT 



Replaceable Electrical Parts-7DO2 Service 

Tektronix SerialIModel No. 
Component No. Part No. Eff Dscont Name & Descriotion 

Mfr 
Code Mfr Part Number 

MICROCIRCUIT,DI:lO24 X 4 RAM W/3 STATE OUT 
MICROCIRCUIT,DI:lO24 X 4 RAM W/3 STATE OUT 
MICROCIRCUIT,DI:1024 X 4 RAM W/3 STATE OUT 
MICROCIRCUIT,DI:1024 X 4 RAM W/3 STATE OUT 
MICROCIRCUIT,DI:1024 X 4 RAM ~ / 3  STATE OUT 
MICROCIRCUIT,DI:3/8 LINE DCDR 

MICROCIRCUIT,DI:1024 X 4 RAM W/3 STATE OUT 
MICROCIRCUIT,DI:1024 X 4 RAM W/3 STATE OUT 
MICROCIRCUIT,DI:1024 X 4 RAM W/3 STATE OUT 
MICROCIRCUIT,DI:1024 X 4 RAM W/3 STATE OUT 
MICROCIRCUIT,DI:1024 X 4 RAM ~ / 3  STATE OUT 
MICROCIRCUIT,DI:1024 X 4 RAM W/3 STATE OUT 

MICROCIRCUIT,DI:1024 X 4 RAM W/3 STATE OUT 
MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 
MICROCIRCUIT,DI:8192 X 8 CUSTOM MASK ROM 
MICROCIRCUIT,DI:8192 X 8 CUSTOM MASK ROM 
MICROCIRCUIT,DI:8192 X 8 CUSTOM MASK ROM 
MICROCIRCUIT,DI:8 BIT MICROPROCESSOR 

MICROeIRCUIT,DI:OCTAL D TYPE TRANS LATCHES 
MICROCIRCUIT,DI:BIDIRECT UNIVSR 
MICROCIRCUIT,DI:8192 X 8 CUSTOM MASK ROM 
MICROCIRCUIT,DI:8192 X 8 ROM 
MICROCIRCUIT,DI:8192 X 8 ROM 
MICROCIRCUIT,DI:3/8 LINE DCDR 

MICROCIRCUIT,DI:DUAL D FLIP-FLOP 
MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP 
MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 
MICROCIRCUIT,DI:3 STATE OCTAL BFR 

MICROCIRCUIT,DI:3/8 LINE DCDR 
SEMICOND DEVICE:ZENER,0.4W,3V,5% 
XTAL UNIT,QTZ:6MHZ,O.O15%,PAR 



Replaceable Electrical Parts-?DO2 Service 

Tektronix SerialIModel No. 
Com~onent  No. Part No. Eff Dscont 

Mfr 
Code Mfr Part Number Name & Description 

CKT BOARD ASSY:DISPLAY 
CAP.,FXD,CER DI:150PF,10%,100V 
CAP.,FXD,CER DI:27PF,20%,100V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 
CAP.,FXD,CER DI:O.lUF,20%,50V 

CAP.,FXD,CER DI:lUF,+80-20%,25V 56289 273C5 
SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R 
COIL,RF:3.9UH 76493 B6310-1 
COIL,RF:FIXED,76UH 80009 108-0458-00 
COIL,RF:FIXED,76UH 80009 108-0458-00 
TRANSISTOR:SILICON,NPN 80009 151-0190-06 

TRANSISTOR:SILICON,PNP 80009 151-0453-00 
TRANSISTOR:SILICON,PNP 80009 151-0453-00 
TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 04713 SPS8801 
TRANSISTOR:SILICON,PNP 04713 SPS6868K 
TRANSISTOR:SILICON,PNP 04713 SPS6868K 
TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 04713 SPS8801 

TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 04713 SPS8801 
TRANSISTOR:SILICON,NPN 07263 SO32677 
TRANSISTOR:SILICON,NPN 07263 SO32677 



Replaceable Electrical Parts-7DO2 Service 

Tektronix SeriallModel No. 
Component No. Part No. Eff Dscont 

AlOQ5051 151-0188-00 
A10Q5052 151-0188-00 
A10Q6011 151-0424-00 
A10Q6021 151-0453-00 
A1046022 151-0453-00 
A10Q6031 151-0192-00 

Mfr 
Name & Description Code Mfr Part Number 

SPS6868K 
SPS6868K 
SPS8246 
151-0453-00 
151-0453-00 
SPS8801 

TRANSISTOR:SILICON,PNP 04713 
TRANSISTOR:SILICON,PNP 04713 
TRANSISTOR:SILICON,NPN 04713 
TRANSISTOR:SILICON,PNP 80009 
TRANSISTOR:SILICON,PNP 80009 
TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 04713 



Replaceable Electrical Parts-7DO2 Service 

Tektronix 
Component No. Part No. 

A10R6051 315-0681-00 
A10R6052 315-0510-00 
A10R6053 315-0151-00 
A10R6055 315-0302-00 
AlOUlOlO 156-0392-03 
A1 0U1020 156-0469-02 

SerialIModel No. 
Eff Dscont Name & Description 

RES.,FXD,CMPSN:150 OHM,5%,0.25W 
RES.,FXD,CMPSN:150 OHM,5%,0.25W 
RES.,FXD,FILM:732 OHM,1%,0.125W 
RES.,FXD,FILM:1.78K OHM,l%,O.l25W 
RES.,FXD,FILM:732 OHM,1%,0.125W 
RES.,FXD,FILM:&.99K OHM,1%,0.125W 

Mfr 
Code Mfr Part Number 

RES.,FXD,CMPSN:680 OHM,5%,0.25W 
RES.,FXD,CMPSN:51 OHM,5%,0.25W 
RES.,FXD,CMPSN:150 OHM,5%,0.25W 
RES.,FXD,CMPSN:3K OHM,5%,0.25W 
MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 
MICROCIRCUIT,DI:3/8 LINE DCDR 

MICROCIRCUIT,DI:8 BIT SHIFT REGISTER,SCRN 
MICROCIRCUIT,DI:2048 X 8 CUSTOM MASK 
MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS W/3 
MICROCIRCUIT,DI:3/8 LINE DCDR 
MICROCIRCUIT,DI:HEX INVERTER 
MICROCIRCUIT,DI:DUAL 4 BIT CNTR,BURN IN 

MICROCIRCUIT,DI:QUAD 2 INP MUX 01295 SN74LS157P3 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74D 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74D 
MICROCIRCUIT,DI:DUAL 4 BIT CNTR,BURN IN 80009 156-1172-01 
MICROCIRCUIT,DI:1024 X 4 STATIC RAM 80009 156-1429-01 
MICROCIRCUIT,DI:lO24 X 4 STATIC RAM 80009 156-1429-01 

MICROCIRCUIT,DI:QUAD 2 INP MUX 01295 SN74LS157P3 
MICROCIRCUIT,DI:QUAD 2-INP EXCL OR GATE 01295 SN74LS86 
MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 80009 156-0383-02 
MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LS08NP3 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74D 
MICROCIRCUIT,DI:DUAL 4 BIT CNTR,BURN IN 80009 156-1172-01 

MICROCIRCUIT,DI:QUAD 2 INP MUX 01295 SN74LS157P3 
MICROCIRCUIT,LI:OPER AMPL,JFET,BURN-IN 27014 LF351N/A+ 
MICROCIRCUIT,LI:OPER AMPL,JFET,BURN-IN 27014 LF351N/A+ 
XTAL UNIT,QTZ:3.4133MHZ,O.Ol%,PARALLEL 33096 OBD 



Replaceable Electrical Parts-7DO2 Service 

Tektronix SeriallModel No. 
Comoonent No. Part No. Eff Dscont 

Mfr 
Code Mfr Part Number Name & Descri~tiOn 

CKT BOARD ASSY:POWER SUPPLY 
CAP.,FXD,CER DI:O.lUF,+80-20%,50V 
CAP.,FXD,CER D1:5600PF,20%,200V 
CAP.,FXD,ELCTLT:250UF,+100-10%,2oV 
CAP.,FXD,CER DI:840PF,10%,100V 
CAP.,FXD,ELCTLT:4.7UF,+75-10%,35V 

CAP.,FXD,CER D1:0.1UF,+80-20%,50V 
CAP.,FXD,CER DI:47PF,10%,100V 
CAP.,FXD CER DI:O.O47UF,20%,50V 
CAP.,FXD,ELCTLT:~~OUF,+~OO-~O%,~OV 
CAP.,FXD,ELCTLT:25OUF,+lOO-10%,20V 
CAP.,FXD,CER D1:0.1UF,+80-20%,50V 

A1 lC5007 
A1 lC5016 
A1 lC5026 
All C5044 
A1 lC5046 
A1 lCR1005 

CAP.,FXD,CER DI:O.lUF,+80-20%,50V 
CAP.,FXD,CER DI:O.lUF,+80-20%,50V 
CAP.,FXD,ELCTLT:~~OUF,+~O~-~O%,~OV 
C A P . , F X D , P L S T C : ~ . ~ ~ ~ , ~ ~ % , ~ O O V  
CAP.,FXD,PLSTC:O.O01,1O%,lOOV 
SEMICOND DEVICE:SILICON,200V,3A 

SEMICOND DEVICE:SILICON,400V,750MA 
SEMICOND DEVICE:SILICON,400V,750MA 
SEMICOND DEVICE:SILICON,30V,150MA 
SEMICOND DEVICE:SILICON,30V,15OMA 
SEMICOND DEVICE:SILICON,30V,150MA 
SEMICOND DEVICE:SILICON,30V,150MA 

SEMICOND DEVICE:SILICON,30V,150MA 
SEMICOND DEVICE:SILICON,200V,3A 
SEMICOND DEVICE:SILICON,30V,150MA 
SEMICOND DEVICE:SILICON,~OV,~~OMA 
SEMICOND DEVICE:ZENER,O.&W,6.2V,5% 
SEMICOND DEVICE:SILICON,30V,15OMA 

SEMICOND DEVICE:SILICON,30V,150MA 
SEMICOND DEVICE:SILICON,20V,lA 
COIL,RF:25UH 
COIL,RF:29UH 
COIL,RF:25UH 
COIL,RF:5UH 



Replaceable Electrical Parts-?DO2 Service 

Tektronix Serial/Model No. 
Com~onent No. Part No. Eff Dscont 

AllR1053 
A1 lR1058 
A1 lR2028 
AllR2041 
A1 lR2042 
A1 1R2044 

A1 lR2067 
A1 lR3003 
A1 lR3005 
A1 lR3032 
A1 lR3041 
A1 lR3043 

A1 lR3044 
A1 lR3045 
A1 1 R3046 
A1 lR3047 
Al lR3061 
A1 lR3062 

A1 lR3065 
A1 lR3067 
A1 lR3068 
A1 lR4036 
A1 1R4037 
A1 1R4043 

A1 1 R4044 
A1 1R4045 
All R4049 
A1 lR4053 
A1 lR4054 
A1 lR4057 

AllR4061 
A1 lR4062 
A1 lR4064 
A1 lR4066 
A1 lR5010 
AllR5014 

A1 lR5042 
A1 lR5054 
A1 lR5056 
A1 lR5058 
A1 lR5065 
A1 lT3024 

A1 lT3037 
A1 IT4035 
A1 lU2055 
A1 lU3055 

Mfr 
Name & Description Code Mfr Part Number 

RES.,FXD,CMPSN:51K OHM,5%,0,25W 
RES.,FXD,CMPSN:13K OHM,5%,0.25W 
RES.,FXD,CMPSN:lK OHM,5%,0.25W 
RES.,FXD,CMPSN:lOK OHM,5%,0.25W 
RES.,FXD,WW:0.05 OHM,lO%,5W 
RES.,FXD,CMPSN:lK OHM,5%,0.25W 

RES.,FXD,CMPSN:lSK OHM,5%,0.25W 
RES.,FXD,FILM:59K OHM,lZ,O.l25W 
RES.,FXD,FILM:243K OHM,1%,0.125W 
RES.,FXD,FILM:16.5K OHM,1%,0.125W 
RES.,VAR,NONWIR:50K OHM,10%,0.50W 
XFMR,PWR,STPDN:HIGH FREQUENCY 

TRANSFORMER,RF:BASE DRIVE,POT CORE 
TRANSFORMER,RF:CURRENT 
MICROCIRCUIT,DI:DUAL J-K MASTER SLAVE FF 
MICROCIRCUIT,LI:QUAD COMPARATOR,SEL 



Replaceable Electrical Parts-7DO2 Service 

Tektronix SerialIModel No. 
Com~onent No. Part No. Eff Dscont 

Mfr 
Code Mfr Part Number Name & Description 

CKT BOARD ASSY:VERTICAL INTERFACE 
CAP.,FXD,CER DI:1000PF,+100-O%,200V 
TERM,TEST P0INT:BRS CD PL 
TERM,TEST P0INT:BRS CD PL 
TERM,TEST P0INT:BRS CD PL 
TERM,TEST P0INT:BRS CD PL 

CKT BOARD ASSY:PROBE INTERFACE 
CONN,RCPT,ELEC:CKT BD,32/64 FEM CONT 

CKT BOARD ASSY:INTERFACE 
CAP.,FXD,CER DI:2UF,20%,50V 
CAP.,FXD,CER DI:2UF,20%,50V 
CAP.,FXD,CER DI:2UF,20%,50V 
CAP.,FXD,CER DI:2UF,20%,50V 

RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 
RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 
RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 
RES.,VAR,NONWIR:lOOK OHM,20%,0.50W 
RES.,VAR,NONWIR:lOOK OHM,20%,0.50W 
SWITCH PB ASSY:MOMENTARY 

SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY :MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 

SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 

SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 

SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 

SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 



Replaceable Electrical Parts-7DO2 Service 

Component No. 
A16S2075 
A1652084 
A1652093 
A16S3016 
A1653035 
A16S3036 

Tektronix 
Part No. 

263-0019-09 
263-0019-09 
263-0019-09 
263-0019-09 
263-0019-09 
263-0019-09 

SerialIModel No. 
Eff Dscont Name & Description 

SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 

SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 

SWITCH PB ASSY:MOMENTARY 
SWITCH PB ASSY:MOMENTARY 

Mfr 
Code Mfr Part Number 



Replaceable Electrical Parts-7DO2 Service 

Tektronix SerialIModel No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

CHASSIS PARTS 

SEMICOND DEVICE:RECTIFIER,20V,25A 04713 IN5829 
SEMICOND DEVICE:RECTIFIER,20V,25A 04713 IN5829 

DAVE HENDEROSON



Section 7-7D02 Service 

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 
Symbols 

Graphic symbols and class designation letters are 
based on ANSl Standard Y32.2-1975. 

Logic symbology is based on ANSl Y32.14-1973 in 
terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufac- 
turer's data. 

The overline on a signal name indicates that the signal 
performs its intended function when it is in the low state. 

Abbreviations are based on ANSl Y1.l-1972. 

Other ANSl standards that are used in the preparation 
of diagrams by Tektronix, Inc. are: 

Y14.15, 1966 Drafting Practices. 
Y14.2, 1973 Line Conventions and Lettering. 
Y10.5, 1968 Letter Symbols for Quantities Used in 

Electrical Science and Electrical 
Engineering. 

American National Standard Institute 
1430 Broadway 

New York, New York 10018 

Component Values 
Electrical components shown on the diagrams are in 

the following units unless noted otherwise: 

Capacitors = Values one or greater are in picof,arads (pF). 
Values less than one are in microfarads 
(/JF). 

Resistors = Ohms (n). 

The information and special symbols below may appear in this manual. 

Assembly Numbers and Grid Coordinates 

Each assembly in the instrument is assigned an 
assembly number (e.g., A20). The assembly number 
appears on the circuit board outline on the diagram, in the 
title for the circuit board cpmponent location illustration, 
and in the lookup table for the schematic diagram and 
corresponding component locator illustration. The 
Replaceable Electrical Parts list isarranged by assemblies 
in numerical sequence; the components are listed by 
component number *(see following illustration for 
constructing a component number). 

The schematic diagram and circuit board component 
location illustration have grids. A lookup table with the 
grid coordinates is provided for ease of locating the 
component. Only the components illustrated on the facing 
diagram are listed in the lookup table. When more than 
one schematic diagram is used to illustrate the circuitry on 
a circuit board, the circuit board illustration may only 
appear opposite the first diagram on which it was il- 
lustrated; the lookup table will list the diagram number of 
other diagrams that the circuitry of the circuit board 
appears on. 

Functlon Block T~t le  

Internal 
Screwdriver 
Adjustment 

Cam Switch 
Closure Chart 
(Dot indicates 
switch closure) 

Etched Circuit Board 
Outl~ned in  Black 

Refer to Waveform 

Functlon Block 
Outline 

IC type 

Test Voltage 

Heat Sink 

Board Name 

PIO-Part of 
circu~t board 

Assembly Number 

Tektronix Part No. 
for circuit boards 

*COYPOWIN1 NUYBIR EXIYPLt -1 S Y N C  G E N E R A T O R  @ 

Scans by ARTEK MEDIA => 

Modifled Component-See 
Parts Llst (Depicted in grey, 
or with grey outline) 

Strap or Link 

Plug to E.C Board 

Indicators 

Coaxial connectors: 
male 
female 

Plug Index, sign~fies pin No 1 

External Screwdriver Ad). 

Shielding 

Selected value, see Parts Llst 
and Maintenance Sectlon for 
Selection Crlterla 

Decoupled or F~ltered 
voltage 

Refer to D~agram Number 

Schematic Name 
and Number 

DAVE HENDEROSON



7D02 Service 

Table 7-1 

IC Pin Information 

Device Type VDD or VCC GND Device Type VDD or VCC GND 

Scans by ARTEK MEDM - 



7 D 0 2  Service 

A01 
Panel Front 

Static Sensitive Devices 
S e e  M a r n t e n a n c e  S e c t ~ o n  

COMPONENT NUMBER EXAMPLE 

C o m p o n e n t  N u m b e r  

I Schemabc 
~ssembly + , C,,,,,, 
Number Subassembly 

Number Of used) I 
I I 

Chasslr mounted components have no ksembly  Number 
prefix-see end of Replaceable Electrcal Parts Llst 

Figure 7-1A.  A01 Front Panel board component locations. 



P/O A1 FRONT PANEL DIAGRAM 1 @ 

Scans by ARTEK MEDIA => 

Stat~c Sens~tive Dev~ces 
See Marntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

Assembly 

Chassts mounted components have no Assembly Number 
prefix-see end of Replaceable Electrical Parts Llst 

ASSEMBLY 

CIRCUIT 
NUMBER 

C1013 
C1021 
C1026 
C1028 
C1057 
C1058 
C2047 
C3048 
C5032 
C5033 
C5046 
C5047 
C6044 
C6056 
C6058 
C7052 
C7054 

CR3010 
CR5042 
CR5043 
CR5044 
CR5045 
CR7052 

L7057 
L7058 

LR 1034 
LR2032 
LR3047 

PI012 
PI034 
PI038 
PI044 
PI056 
P7050 
P7050 

0 6 0  14 
06038 
07046 
07048 

R1032 
R1042 

Partla1 A1 also 

BOARD 
LOCATION 

B 1 
8 1 
C 1 
C 1 
D 1 
D 1 
D 1 
0 2  
C2 
C2 
C2 
D2 
C3 
0 3  
D3 
D3 
D3 

8 2  
C2 
C2 
C2 
C2 
D3 

0 3  
D3 

C 1 
C 1 
D2 

B 1 
C1 
C 1 
C 1 
D 1 
0 3  
0 3  

8 2  
C2 
D3 
0 3  

C 1 
C 1 

diagram 1B 

A1 

SCHEM 
LOCATION 

E 1 
E l  
A1 
B 1 
F 1 
F 1 
D3 
B2 
F 1 
E l  
C2 
B3 
C4 
E l  
E2 
C3 
C3 

C5 
E2 
E l  
C2 
8 3  
C3 

E 1 
E 1 

B 1 
A 1 
B 1 

F2 
C 1 
A2 
F1 
F3 
A5 
F2 

C4 
C5 
C3 
C4 

A 1 
82 

shown on 

CIRCUIT 
NUMBER 

R1046 
R2033 
R2041 
R2042 
R2043 
R2045 
R2046 
R3007 
R3008 
A3012 
R3013 
R5048 
R5052 
R6026 
R6027 
R6032 
R6033 
R6034 
R6035 
R6046 
R7042 
R7044 
R7045 
R7053 
R7054 
R7056 

TP1053 

U2025 
U2055 
U3045A 
U3045B 
U3045C 
U3045D 
U3055 
U4045 
U4055 
U5025A 
U5025C 
U5035 
U5055A 
U5055B 
U7035 

VR 1034 
VR7043 

SCHEM 
LOCATION 

C2 
C2 
C2 
C2 
8 2  
C2 
C2 
C4 
C5 
A5 
C5 
C2 
8 3  
C5 
C4 
C5 
D5 
D4 
D5 
D4 
E2 
D4 
D4 
C3 
A5 
C3 

C2 

D2 
A2 
C2 
83 
C2 
B 1 
A3 
8 2  
8 3  
F4 
A4 
D 1 
0 4  
B5 
D4 

A1 
D4 

BOARD 
LOCATION 

D 1 
C 1 
C 1 
C I 
C 1 
C 1 
D 1 
A2 
B2 
B2 
0 2  
D2 
D2 
C2 
C2 
C2 
C2 
C2 
C2 
D3 
C3 
C3 
D3 
D3 
D3 
D3 

D 1 

B 1 
D l  

C 1 
C1 
C 1 
C 1 
D2 
C2 
D2 
8 2  
8 2  
C2 
D2 
D2 
C3 

C 1 
C3 



7D02 Service 

7D02 SERVICE 
@ 

2919 - 150 P/O ,401 FRONT PANEL @ 



7D02 Service 

Static Sensitive Devices 
See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

I Comoonent Number I - 
A23A2R1234 

Assembly T T T ~ c h e m a t , c  
Number Subassembly C'rcu'f 

Number Irf used) Number 
I I 

Chass~s.mounted components have no Arsembly Numbel 
peflx-see end of Replaceable Electr~cal Parts L~st 

Figure 7-1 8. A01 Front Panel board component locations. 



P/O A1 FRONT PANEL DIAGRAM B 0 

Static Sensitive Devices 
See Marntenance Section 

ASSEMBLY A1  

COMPONENT NUMBER EXAMPLE 

CIRCUIT 
NUMBER 

J8005 
J8005 

PlOl 
PlOl 

Assembly J I L 
Number Subassembly C'rcar 

Number (8, used) Number I 
I I 

Chassis mounted components have no Assembly Number 
prefix-see end of Replaceable Electrical Parts L~st 

Parfial A1 also shown on diagram IA .  

SCHEM 
LOCATION 

C 1 
F 1 

A l 

D 1 

Scans by ARTEK MEDU => 

BOARD 
LOCATION 

A3 
A3 

A l 
A1 



7D02 Service 

~ 1 4  
DI I )> 29 

A 1  l DI 2 ) ) 3 4  - 
A 1  2 DI 3 ) > 31 

3 ~ ;  ) A 1 3  D 1 4  > > u  
A X  4 DI 5 > > 3 6  

A 1  5 DS 6 ) > 3 5  
5 ~ >  > A 1  6 ) > 8  DI 7 > ) 38 

SD> > A 1  7 > >  \ I  ZOC; > D I  8 \ \ 4 2  

6 c >  > - 
A T  8 > > I 2  DZ 9 5 f 37 

6 ~ \  \ 419 ) > I 3  D I l O  > > 39 - %f A 1 1 0  ) > I S  2 2 ~ ;  > D I l  l >>49 

8 ~ )  > A I  l l 22 D\ \ DSl2 >>41 

SD> > - 
A I l  Z &, 5 D I  13 ))46 

9t> > A 1  13 230; > 011% \ ; 43 

90; > A 1 1 4  ) > 19 24.; ) DI 15 !>48 

A T 1 5  25c\ \ c1 G' ) > 4 7  
ISD> ) 4116 > > 2 1  &/ 5 C I I  > >52 

A 1 1 7  > > 22 2 6 ~ >  > CI?  \ \49 

A 1 1 8  
J 8005 TO > > 23 PERSONALITY 260; ) CI3 5 $54 

A119 \ \ 2 4  MODULE 270) > C I 4  > )56 
I BC> > A I 2 O  > > 2 6  - 28c\ \ C15 ) )51 

180> > A 1 2 1  ) >25  A/ f CLb ) )60 

19~; ) AT 22 > > 2 8  2 9 ~ ;  > GI7 )>53  

19,) > AX 2 3  > ; ~ 7  2 9 ~ ;  ) C18 > > 6 2  
31c\ \ SELP > > 63 3 0 ~ >  > c I9 > > 55 - ~ $ 5  /CLK >; 3 \ \ + I s v  -< 

( 
\ \  58 

CLK 

320: > L O O K  NOTE: A "1" in front of a signal name or part of a signal name indicates that 
the signal is active when low. E.g., R/W implies-O=Write, 1 =Read 

40; > GND (PROBE) - -1sv +5v -< -t:F < 59 
7 c > >  11  ; ; 2 0  

4 1 NOTE Table 7-1 shows IC 
100) > ( I  ) > 30 P~nout (VCC & Gnd) 

13~; > 4 1  

170; ) 4 I b > >  50 
41  @ 

Z 9 1 9  - 151 

30 0 I" A 



7D02 Service 

. @  Static Sensitive Devices 
See Ma~ntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

Component Number - 
Assembly 
Number subassembly 

C1rc"" 

Number ( I ,  used) 
F I 

Chassis mounted cornpanents have no ilrsembly Number 
pefix-see end of Replaceable Electrical Parts Lbst 

Figure 7-2A. A02 Option 1 IC Acquisition board component locations. 



P/O A2 IC ACQUISITION DIAGRAM @ 

Static Sensitive Devices 
See Marntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

BOARD 
LOCATION 

D3 

A2 
A2 
D3 
D3 

C 1 
C 1 
C 1 
0 2  
B2 
8 2  
8 2  
8 3  
8 3  
8 3  
C2 
C2 
83 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 

C3 

C2 
A2 
C2 
A2 
8 2  
C2 
A3 
B3 
C3 
C3 
C3 
C3 
C3 
A3 
C3 

dragrams 28 and 2C. 

ASSEMBLY 

CIRCUIT 
NUMBER 

J7048 

PI02 
PI02 
P202 
P202 

R2032D 
R2032E 
R2032F 
R3024A 
R3024B 
R3024C 
R3024D 
R5022A 
R5022B 
R5022C 
R5041F 
R50411 
R6022D 
R6041F 
R60411 
R7031A 
A70318 
R7031C 
R7031D 
R7031E 
R7031F 
R7031G 
R7031H 

TP74-1 

U3040D 
U4010 
U4030 
U5OlOB 
US020 
U5030 
U6010B 
U6020 
U6030 
U6040A 
U60408 
U6040C 
U6040D 
U7010B 
U7030 

Partial A2 

1 Assembly J I L S~~~~ 
Number Subassembly ~~~b~~ 

Number (11 used) I 

A 2  

SCHEM 
LOCATION 

A2 

A 1 
F5 
B 1 
D l  

85 
65 
A5 
D3 
D3 
0 3  
D2 
D5 
D4 
D5 
0 3  
0 2  
D4 
C4 
C5 
A2 
A2 
A4 
A5 
A5 
A4 

A3 
A3 

A5 

85 
B 1 
8 2  
E l  
E3 
8 3  
D l  
E4 
8 4  
C5 
C2 
C3 
C4 
D 1 
85 

also shown on 

Scans by ARTEK MEDIA => 



7002 Service 

I I - - 
7 4 ~ 3 7 4  

I1 11 
V v W B 4  13 I 2  , W e $  I 3  12 W E +  13 12 

15 , 
W B I  1 4  

D 5  Q5 
15 

' ' W B I  1WD5 
q= 

15 

W B E  I T D 6  
Q6 

16 ' ' 
W B Z  

O6 
16 

' ' W B 2  ,ID6 a6 16 \ 

: W 8 3  l a D 7  19 07 19 
' :WB3 18 D7 \ 

D 8  Q8 
DATA H I  /LO - \ 

0% 
0.8- 

D86R C T R L  
Q8 

R OFFION 
= T A T =  

, 7 ,L  ," -, 7- 
G R C  ( ~ 5 )  , 

U4030 

NOTE: A "1-  in front of a signal name or pan of a signal name Indlcaba that 
100 the signal is actlw when low. E.g., RIW impllsl-0-Write, 1 =Read NOTE. Table 7-1 shrru. LC 

~snovt IVCC K Gndl 

D/O A 0 2  I . C .  A C Q U ~ S ~ T ~ O N  BD. 

7002 SERVICE 
e 

2 9 1 9 -  152 
P/OAOZ I . C . A C Q U I S I T I O N  @ 



Static Sensitive Devices 
See Ma~ntenance Sectron 

COMPONENT NUMBER EXAMPLE 

Component Number I 
I Assembly J 1 L SChematlc 

Number Subassembly clrraf 
Number lrl used, I 

Chassis mounted components have no Assembly Number 
prel~x-see end of Replaceable Electrical Parts L~sl 

@ Figure 7-28. A02 Option 1 IC Acquisition board component locations. 



P/O A2 IC ACQUISITION DIAGRAM 6 Q 

Static Sensitive Devices 
See Maintenance Sect~on 

ASSEMBLY 

CIRCUIT 
NUMBER 

J7046 

PI02 

R3022A 
R30226 
R3022C 
R3022D 
R5041A 
R5041C 
R6022A 
R60226 
RM322C 
R6022E 
R604lB 
R6041C 
R7051A 
R70516 
R7051D 
R7051E 
R7051F 
R7051G 
R7051H 
R70511 

U3020 
U4010 
U4050 
U5OlOA 
U5050 
U6010A 
U6040E 
U6040F 
U6040G 
U6040H 
U6050 
U7010A 
U7020 
U7050 

COMPONENT NUMBER EXAMPLE 

1 Assembly _j L 
Number Subassembly clrcwf 

Number (,l used) Number 1 

Partial A2 also shown on diagrams 2A and 2C 

A2 

SCHEM 
LOCATION 

A2 

A1 

03 
02 
03 
02 
02 
03 
05 
0 4  
05 
04 
C4 
C3 
A4 
A4 
A5 
A5 
A2 
A2 
A3 
A3 

E3 
6 1 
62 
E l  
83 
D 1 
C3 
C4 
C5 
C2 
64 
D l  
E4 
65 

I I 
Chass~s rnountedcamwnents havenoksembly Numbet 
prellx-see end of Replaceable Eleclrlcal Parts Lfst 

BOARD 
LOCATION 

03 

A2 

62 
62 
62 
62 
C2 
C2 
63 
83 
63 
63 
C3 
C3 
03 
03 
03 
03 
03 
03 
03 
03 

02 
A2 
02 
A2 
02 
A3 
C3 
C3 
C3 
C3 
03 
A3 
83 
03 

Scans by ARTEK MEDM * 



Scans by => ARTEK MED@l 0 2003-2005 

7D02 Service 

P/O 
J7048 

% + 

!:I FROM P645l 

DELAY L l N E  

DELAY L l N E  

' 5 V  U 7 0 2 0  
D E L A Y  L l N E  

DELAY L l N E  

7 D 0 2  SERVICE 



Scans by => AREK MEDg @ 2003-2005 

Static Sensitive Devices 
See Marntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

I Assembly J 1 
Number Subassembly ,":::, 

Number (11 used) 
I I 

Chasslr mounted components have no Assembly Number 
pref~x-see end of Replaceable Electr~cal Parts Llst 

Figure 7-2C. A02 Option 1 IC Acquisition board component locations. 



P/O A2 IC ACQUISITION DIAGRAM C Q 

Static Sensitive Devices 
See Ma~ntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

I Component Number 1 - 
A23 A2 R1234 

Assembly ~ - ' T ' L k n e m , t , ,  
Number Subassembiy c''cuJ' 

Number ( i f  used) 

SCHEM 
LOCATION 

. F4 
B4 
83 
E3 
C5 
B2 
84 
C5 
D3 
82 
8 4  
B5 
D2 
D2 
C4 
C4 
C4 
C4 
C5 
C5 
C5 
C5 

E3 
E3 
C 1 
E2 
F2 
F2 
C2 

F4 
0 4  
D5 
D5 
C4 
A5 
A5 
8 4  
A5 
A5 
B5 
8 4  
C5 
85 
El5 
C5 
83 
A4 
83 
A4 
0 2  
8 1 
D3 

Chassis mounted components have no Assembly Number 
prellx-see end of Replaceable Electrical Parts Llit 

BOARD 
LOCATION 

B 1 
C1 
C 1 
C 1 
C 1 
C 1 
D 1 
C2 
C2 
C2 
C2 
C2 
C3 
C3 
8 3  
8 3  
B3 
8 3  
83 
8 3  
8 3  
B3 

A 1 
C 1 
D 1 
D 1 
D 1 
C3 
C3 

B1 
A2 
A2 
8 2  
C1 
D 1 
D 1 
D 1 
A2 
A2 
A2 
A2 
C2 
C2 
C2 
C2 
D2 
D2 
D2 
D2 
C2 
C2 
C2 

1 

SCHEM 
LOCATION 

82 
B1 
D 1 
D 1 
D 1 
05 
C3 
C3 

E3 
E3 
€4 
E4 
€5 
E5 
F5 
F5 
F4 
F4 
C2 
C2 
C2 
82 
C1 
B 1 
B 1 
D 1 
D 1 

D 1 
0 2  
0 2  
C4 
C4 
D5 
C4 

F3 
F3 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
A5 
F5 
F5 
E5 
E5 
E4 
E4 
D5 
F4 

CIRCUIT 
NUMBER 

01043 
Of046 
01047 
01055 
01056 
02022 
03043 
03045 

R1011 
R1012 
R1013A 
R1013B 

R1013D 
R1013E 
R1013F 
R1013G 
R1013H 
R10131 
R1031 
R1032 
A1033 
R1038 
R1041 
R 1044 
R1045 
R1048 
R1049 

R1050 
R1051 
R1053 
R2012A 
R2012B 
R2012C 
R2012D 
R2013A 
R2013B 
R2013C 
R2013D 
R2013E 
R2013F 
R2013G 
R2013H 
R20131 
R2014 
R2024A 
R2024B 
R2024C 
R2024D 
R2024E 
R2024F 
R2024G 
R2024H 

and 2 8  

ASSEMBLY 

CIRCUIT 
NUMBER 

C1023 
C1034 
C1057 
C1058 
C2Ol l  
C2012 
C2021 
C2028 
C2033 
C2034 
C2048 
C302 1 
C3033 
C4048 
C5021 
C5058 
C6021 
C6031 
C7011 
C702 1 
C7041 
C7045 

CR1030 
CR1042 
CR1052 
CR1059 
CR1059 

PI02 
PI02 
PI02 
PI02 
PI02 
P202 
P202 
P202 
P202 
P202 
P202 

01014 
01015 
01016 
01017 
01018 

, 01019 
01021 
01022 
01035 
0 1036 
01037 
01042 

Partla1 A2 also 

BOARD 
LOCATION 

C 1 
C 1  
C 1 
D 1 
D l  
B 1 
0 2  
D2 

A 1 
A 1 
B 1 

B 1 
0 1 
B 1 
B 1 
B 1 
B 1 
B 1 
C 1 
C 1 
C 1 
C 1 
C 1 
C 1 
C 1 
D 1 
D l  
D 1 
D 1 
D 1 
A1 
A 1 
A 1 
A1 
B1 
B 1 
B 1 
B 1 
B 1 
B 1 
B 1 
B 1 
B 1 
8 2  
B 1 
B 1 
B 1 
B 1 
B 1 
B 1 
B 1 
B 1 

A2 

SCHEM 
LOCATION 

F1 
C2 
D 1 
F2 
F 1 
F 1 
A5 
F 1 
F1 
F1 
F1 
F 1 
F1 
F 1 
F 1 
F 1 
F 1 
F 1 
F 1 
F 1 
F 1 
F 1 

C2 
82 
D2 
C1 
C2 

A3 
A5 
F 1 
F2 
F5 
A2 
A4 
A5 
F 1 
F2 
F4 

F4 
F5 
E5 
F4 
F5 
E5 
E4 
E4 
C2 
8 2  
C 1 
B1 

shown on 

CIRCUIT 
NUMBER 

R20241 
R203 1 
R2032A 
R2032B 
R2032C 
R2032G 
R2048 
R5041B 
R5041D 
R5041E 
R5041G 
R5041H 
R604 1 
R604 1 E 
R7022B 
R7022C 
R7022D 
R7022E 
R7022F 
R7022G 
R7022H 
R70221 

T P l l  
TP13 
TP14-1 
TP14-2 
TP14-3 
TP74-4 
TP74-4 

U1020 
U2010 
U2010 
U2020 
U2040 
U2050A 
U2050C 
U2050 
U3010A 
U3010B 
U3010C 
U3010D 
U3030 
U3040A 
U3040B 
U3040C 
U3050A 
U3050B 
U3050C 
U3050D 
U4040A 
U4040B 
U4040D 

BOARD 
LOCATION 

B1 
C 1 
D 1 
D 1 
A 1 
A 1 
0 2  
0 2  
C2 
C2 
D 1 
8 2  
C2 
D2 
8 2  
0 3  
8 3  
8 3  
83 
B3 
C3 
C3 

C1 
D 1 
D 1 
D 1 
D 1 

A2 
A2 
A2 
A2 
A2 
D3 
D3 
D3 
D3 
D3 
D3 

A 1 
A 1 
B 1 
A 1 
A 1 
B1 
B 1 
B 1 
C1 
C 1 
C 1 
C 1 

d~agrarn 2 A  



7D02 Service 

P / D  

P I 0  

P I 0  



7D02 Service 

Static Sensitive Devices 
See Maintenance Sectron 

COMPONENT NUMBER EXAMPLE 

Component Number - 
A23 R1234 

Assembly Number ~w~~~~~ Subasembly 

Number (rf used) Number 

Chars r momled ComtQnenB hare no h e m b  r h.moe# 
vet % - r e  end ol Repareaole E etlr ca? Pans L n 

A03 
Trigger 

(Option 1) 

Figure 7-3A. A03 Option 1 Trigger board component locations. 



P/O A3  TRIGGER AND TIMEBASE DIAGRAM 49 

'See Parts List for 
serial number ranges. 

ASSEMBLY 

CIRCUIT 
NUMBER 

C1021 
C3020 
C40 17 
C6063 * 
C6067 
C8036 

CRlOtO 
CR2028 
CR3019 
CR7042 

L606 1 

PI03 
PI03 
PI03 
P203 
P203 
P203 
P203 

01022 
01025 
01026 
01027 
02010 
02013 
0 2 0  15 
02017 
07041 
07042 
08069 

R1011 
R10t2 
R1013 
R1014 
R1017 
R 1030 
R2027 
R2029 
R2037A 
R20378 
R2037C 
R2037D 
R2037E 
R2037F 
R2037G 
R3011 
R3013 
R3015 
R3017 
R3033 
R3040C 
R3040D 
R4033 
R4043 
R5031C 
R5031 
R5043 
R5045 
R5047 
R6020 
R60358 
R6035C 
R6035D 
R6067 
A7036 

Partla1 A3 also 

b 
W .  

Static Sensitive Devices 
See Ma~ntenance Sectron 

4 
COMPONENT NUMBER EXAMPLE 5 2 

z 
2 

G) 

f2 
Chassls mounted components have no Assembly Number 

n 
prefix-see end of Replaceable Electr~cal Parts List 

4 *> 

A 3  

SCHEM 
LOCATION 

D4 
E3 
8 4  
A1 
A 1 
G4 

D5 
D4 
8 4  
H3 

A t  

A5 
H2 
H4 
A3 
A5 
H 1 
H3 

D5 
D4 
C4 
0 4  
A4 
A4 
8 4  
8 4  
H3 
G4 
C2 

D5 
D4 
8 4  
D4 
D5 
D4 
D4 
F3 
G4 
C5 
E5 
€5 
D4 
C4 
F5 
8 4  
8 4  
8 4  
A4 
G5 
F4 
F4 
G5 
C2 
F2 
D2 
C2 
C3 
C3 
D2 
G4 
F4 
E4 
A 1 
H3 

shown on 

Scans by ARTEK MEDLA => 

BOARD 
LOCATION 

A 1 
A1 
A2 
C2 
C2 
8 3  

A 1 

8 1 
A2 
8 2  

C2 

A2 
A2 
A2 
C 1 
C 1 
C 1 
C 1 

A1 
A1 
A1 
A 1 
A 1 
A 1 
A 1 
A 1 
82 
8 2  
C3 

A 1 
A 1 
A 1 
A 1 
A 1 
A t 
8 1 
8 1 
8 1 
8 1 
8 1 
8 1  
8 1 
8 1 
8 1  
A2 
A2 
A2 
A2 
8 1  
8 2  
8 2  
8 2  
C2 
8 2  
8 2  
C2 
C2 
C2 
A2 
82 
8 2  
82 
C2 
8 3  

diagram 38 

CIRCUIT 
NUMBER 

R7040A 
R704 1 
R70508 
R7050C 
R7050D 
R7050E 
R7050F 
R7050G 
R8OlO 
RBOPOB 
R8020C 
R8020D 
R8020E 
RBOZOF 
R8020G 
R8031 
RE039 
R8063 
R8065 

TPlO 
TP70 
TPBO 
TPBl 
TP82 
TPB3 
TPB4 
TP85 
TP86 
TP87 
TP88 
TP89 
TP90 

U1040C 
U2020 
U20208 
U2020C 
U2020D 
U3020A 
U30208 
U3030A 
U30308 
U3040D 
U4020A 
U402OC 
U4020D 
U40408 
U5020A 
U50208 
U5020C 
U50408 
U5040C 
U5050A 
U50508 
U6020 
U60308 
U6030C 
U6030D 
U70208 
U7050 
U7060 
U8020 
U8030A 
U8040 
U8050 
U8060 

Y6060 

SCHEM 
LOCATION 

G3 
G4 
8 1  
8 1  
8 1  
8 1  
C4 
D l  
F2 
F 1 
E2 
G2 
C 1 
D 1 
E2 
F2 
G4 
C2 
C 1 

C4 
C 1 
C3 
C3 
C3 
C3 
C3 
C3 
C2 
C3 
F4 
8 1 
C 1 

C3 
C4 
C5 
E5 
E5 
8 4  
E4 
F4 
F4 
F5 
C4 
G1 
E4 
G4 
F1 
F 1 

F3 
C3 
C2 
8 1 
E4 
E2 
G4 
F5 
F4 
F2 
C1 
D2 
F 1 
E2 
8 3  
A2 
8 3  

8 1 

BOARD 
LOCATION 

8 3  
8 2  
C3 
C3 
C3 
C3 
C3 
C3 
A3 
A3 
A3 
A3 
A3 
A3 
A3 
8 3  
8 3  
C3 
C3 

A1 
A3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 

8 1 
A 1 
A1 
A1 
A l 

A l 
A 1 
8 2  
8 2  
8 2  
A2 
A2 
A2 
8 2  
A2 
A2 
A2 
8 2  
8 2  
C2 
C2 
A2 
8 2  
82 
8 2  
8 2  
C2 
C2 
A3 
8 3  
8 3  
C3 
C3 

C2 



Scans by => ARTEK MED- @ 2003-2005 

PI0 

B 

P I 0  
I ,a 

P/O 

Pi0 

B 
PI0 

P/O PlO3 $$ 
PI0  Pa03 

B 
P I 0  PI03 RANGES OF PAR73 OUTLINED 

f3 
OR DEPlCiFD I W  GREY 

?la ??a, 

7002 SERVICE 
@ 

2919- 115 P/O A03 TQIGGER TIMEBASE @ 



7D02 Service 

Static Sensitive Devices 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Assembly + 

Chass~s mounted components have no Assembly Number 
pretlx-see end of Replaceable Electr~cal Parts Llst 

Figure 7-3B. A03 Option 1 Trigger board component locations. 



P/O A 3  TRIGGER A N D  TIMEBASE DIAGRAM 3B 0 

*See Parts List for 
serial number ranges. 

ASSEMBLY 

CIRCUIT 
NUMBER 

C1045 
C 1067 

C2025 
C2030 
C2031 
C2043 * 
C2046 

C2055 

C2067 
C3043 
C3050 
C3055 
C4025 
C50 17 
C5055 
C7015 
C7043 
C7065 
C80 17 

C8030 
126035 
C8041 

C8042 
C8043 
C6044 
C8054 

C8056 
C806 1 

CR5060 
CR7044 

PI03 
PI03 
PI03 
PI03 
PI03 
PI03 
P203 

P203 
P203 
P203 
P203 

02035 
06063 
06064 
07046 

R 1033 
R1035 
R1037 
R2033 
A20608 
R2060C 

R2060D 
R2060E 
R2060G 
R2060H 
R20601 
R2060J 

R2060K 
R2060L 
R2060M 

R2060N 
R2060P 
R3035 
R3037 

R30408 

Partial A3 also 

Static Sensitive Devices 
See Marntenance Sectlon 

COMPONENT NUMBER EXAMPLE 

I Component Number 1 

Assembly 
Number Subassembly L:irir 

A3 

SCHEM 
LOCATION 

F3 

E3 
E3 
F3 
F3 
8 2  
E3 

E3 

E3 
E3 
F3 

E3 
F3 
E3 
E3 
F3 
E4 
F3 
F3 
E3 

F3 
F3 
E3 
F3 
E3 
E3 
F3 
E3 

F1 
E4 

A2 
A4 

F 1 
F2 
F3 
F3 
A I 

A4 
F 1 

F3 
F5 

E4 
E l  
F 1 

E4 

E2 
E4 
E4 
E4 
E5 
E5 

E5 
E5 
C5 
85 

B5 
85 

85 
85 
B5 
85 
85 
D3 

0 3  
C2 

shown on 

Chassls mounted components have no Rssembly Number 
prefix-see end of Replaceable Electrical Parts Llst 

Scans by ARTEK MEDU => 

BOARD 
LOCATION 

C 1 
C 1 
A 1 

8 1  
8 1 

C1 
C 1 

C 1 

C 1 
C 1 
D2 

C2 
A2 
A2 
C2 
A2 

8 2  
C3 
A3 
8 3  

8 3  
8 3  
8 3  
8 3  
8 3  
C3 
C3 
C3 

C2 
8 2  

A2 
A2 
A2 
A2 
A2 
A2 

C 1 
C 1 

C 1 
C 1 
C 1 

B 1 
C2 

C2 
C2 

8 1 
8 1 
B 1 
8 1 

C 1 
C 1 

C 1 
C 1 
C5 
C 1 

C 1  
C 1 

C 1 
C 1 
C1 
C1 

C 1 
B 1 

8 1 
82 

d~agram 3 A  

SCHEM 
LOCATION 

8 3  
83 

C1 
8 1 
8 1 
8 2  
D2 

82 

8 1 
C5 
A3 

C5 
C5 
C5 
C5 
C5 
C5 
C5 
C5 

C5 

E5 
E2 
C1 
8 2  
E l  
E l  
E 1 
E4 
E4 

8 2  

D6 
D6 
85 
F4 
85 
F4 

D3 
D3 

D4 
8 3  
A4 

C3 
8 3  
8 2  
A2 
8 6  
D6 
D5 
C5 
8 2  
C l  

C 1 
B2 
85 
D3 

D l  
E2 
E l  
8 1  
52 
A3 
8 2  

E2 
E3 
C l  
C1 
E2 

CIRCUIT 
NUMBER 

R3040E 
R3040F 
R3040G 

R3047 
R4035 
R4045 
R50318 
R5033 

R5035 

R5060A 
R50608 
R5060C 
R5060F 
R5060G 
R5060H 
R50601 
A5060K 

R5060L 
R5060M 
R5060N 

R5060P 
R6035A 

R6035G 
R6037 
R606 1 

R6068 
R7040E 
R7046 
R7047 

T P l l  
TP15 

TP16 
TP17 

TP18 
TP19 
TP9 1 

U1030 
U 1040A 
U10408 

U1050 
U 1060 
U2040 
U2050 
U3020C 

U3040A 
U3040B 
U3040C 

U3050 
U3060 
U40208 
U4030A 
U40308 
U4040A 

U4050A 
U40508 
U5020D 
U5030A 

U5030B 
U5040A 

U5040D 
U5040E 
U5040F 
U60308 
U7020A 
U7020C 

U7020D 
U80308 

BOARD 
LOCATION 

8 2  
8 2  
8 2  
C 1 
82 
C2 
8 2  

8 2  

8 2  
C2 

C2 
C2 
C2 

C2 
C2 
C2 
C2 
C2 
C2 

C2 

C2 
8 2  

8 2  
8 2  
C2 
C2 

8 3  
8 2  
8 2  

A1 

C 1 

C1 
C 1 

C 1 
C1 
C3 

8 1 

8 1 
8 1 

C 1 
C 1 

B 1 
D 1 
A 1 
8 2  

8 2  
8 2  
D2 

C2 
A2 

8 2  
8 2  
8 2  

0 2  
D2 
A2 
8 2  

8 2  
8 2  

8 2  
8 2  
8 2  
C3 
A2 
A2 

A2 
8 3  
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7002 Service 

Static Sensitive Devices 
See Marntenance Section 

COMPONENT NUMBER EXAMPLE 

Assembly 

Chassls mounted components have no Assembly Number 
pellx-ree end ol ReplaceaMe Uectrlcal Parts List 

Front 
A04 
End 

Figure 74A. A04 Front end board component locations 670-5989-01. 



P/O A4 FRONT END DIAGRAM 4A 0 

Static Sensitive Devices 
See Marnfenance Sect~on 

COMPONENT NUMBER EXAMPLE 

1 Component Number 

BOARD 
LOCATION 

D4 
D4 
E4 
E4 
D4 
E4 

8 1 

B 1 
8 2  
8 2  
C3 
0 3  
D3 
D3 
D3 
D3 
D3 
8 3  

83 
8 3  
8 3  
8 3  
8 3  
C3 
D3 

D3 
D3 
D3 

8 3  
8 3  
8 3  

8 3  
8 3  
8 3  
8 3  
8 3  
8 3  
C3 
C3 
D3 

D3 
D3 

D4 
D4 
D4 

Assembly 
Number Subassembly C'rcu't 

Number (rf used) Number 

SCHEM 
LOCATION 

82 

C2 
C3 
D3 

0 3  
€4 

A5 

82 
85 

C5 
A4 
8 1  
A3 
8 3  
8 3  
D2 

C3 
C5 
E5 
D5 
D3 
E2 

C2 
8 2  
0 3  
D2 
D2 

D3 
E3 
D5 
A4 

8 1  
8 3  
C3 
C2 
C2 
C3 
D2 
D5 
C 1 

0 2  
D3 

8 2  
8 1  

C1 

Chass~s mounted components have no ksembly Number 
peflx-see end of Replaceable Electrical Partr List 

ASSEMBLY 

CIRCUIT 
NUMBER 

CR6045 

C5056 
C5057 
C6040 

PI04 
PI04 

PI04 
PI04 

P204 
P204 
P204 
P204 

0604 1 

06043 

RlOlO 
R1040 
R3010 

R3011 
R3052 
R3054 
R4010 
R4040 
R4052 

R4053 
R4055 
R4056 
R4057 

R5042 
135052 

R5053 
R5054 
R5055 
R60 10 
R6020 
R6030 
R603 1 
R6032 
R6033 

R6040 
R6041 
R6042 
R6043 
R6044 

Scam by AR TEK MEDL4 => 

BOARD 
LOCATION 

D4 

E3 
E3 
C3 

A 1 

A 1 
A 1 

A1 

E 1 
E 1 
E l  
E 1 

D3 

D3 

A2 

C 1 
8 2  

A2 
E2 
E2 
A2 
C3 
E3 

€3 
E3 
E3 

E3 
0 3  
€3 
E3 
E3 
E3 
8 4  
8 4  
C4 
C4 

C4 
C4 
D4 
D4 
D4 
D4 

D3 

A4 

SCHEM 
LOCATION 

C1 

D3 
D2 

8 2  

A 1 

A4 
A5 

€5 
A2 
A5 
D 1 
E2 

C 1 
8 2  

A3 
€5 
C5 
A5 
8 3  
8 3  
C5 
8 2  
A4 

A3 

C2 
D3 
D2 
8 2  
C2 

8 1 
8 1 
8 1 
8 1 

8 1 
8 1 

C2 
8 1 
8 2  
8 2  

B 1 
C 1 
C 1 
C 1 

CIRCUIT 
NUMBER 

R6045 
R6049 
R6050 
R605 1 
R6052 
R6053 

UlOlO 

U1020 
U2010 

U3010 
U4030C 
U4040A 
U40408 

U4040C 
U4040D 

U40508 
U4050C 
U5010C 
U5010D 

U5020A 
U50208 

U5020C 
U5020D 
U5030 
U5040A 
U50408 
U5050A 

U50508 

U6010 
U6010F 

U6010H 
U6020A 
U60208 
U6020C 

U6020D 
U6020E 
U6020F 
U6030A 
U60308 

U6040 
U6050 
U6050 

VR6040D 
VR604 1 

VR6049 
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7D02 Service 

A04 
End Front 

Static Sensitive Devices 
See Marntenance Section 

COMPONENT NUMBER EXAMPLE 

1 Component Number 1 - 
A23A2R1234 

hssembg T ' T T ~ c h e m &  ctrcult 
Number Subassembly Number 

Number (11 used) 

Chassis mounted comwnents have no krembly Number 
prel~x-see end of Replaceable Electr~cal Parts List 

@ Figure 7-4A. A04 Front end board component locations 670-5989-00. 



P/O A4 FRONT END DIAGRAM 4 @ 

Static Sensitive Devices 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Assembly 

Number (rf used) 

BOARD 
LOCATION 

A 1 
A 1 

A 1 
8 1 
A2 
A2 
A2 

C2 

C2 
C2 
C2 
C2 
A3 

A3 
8 3  
8 3  
83 

83 
C3 
C3 
C3 
D3 
D3 
A3 
A3 
A3 

8 3  
8 3  
8 3  

8 3  
8 3  
8 3  
C3 
C3 
C3 
D3 
D3 

C3 
C3 

D3 

Chsssls mounted components have no Assembly Number 
pref~x-see end of Replaceable Electrical Parts List 

ASSEMBLY 

CIRCUIT 
NUMBER 

C5056 
C5057 

CR6045 

PI04 
PI04 

PI04 
P204 
P204 

P204 

0604 1 
06043 

RlOlO 
R 1040 

R3053 
R4052 
R4053 
R4055 
R4056 
R4057 
R5042 
R5052 
R5053 
R5054 
R5055 

R6010 
R6020 
R6030 

R6031 
R6032 

R6033 
R6040 
R604 1 
R6042 

R6043 
R6044 

R6045 
R6049 
R6050 
R6051 

R6052 
R6043 

Partial A4 

Scam by ARTEK MEDM * 

BOARD 
LOCATION 

0 3  
D3 

D3 

A 1 

A 1 
A 1 

D 1 
D 1 
D l  

C3 
0 3  

A 1 

C 1 
D2 
D2 

D2 
D2 
D2 
D2 
C3 
0 3  

D3 
D3 
0 3  

8 3  
8 3  
8 3  
8 3  
C3 

C3 
C3 
C3 
C3 
C3 
D3 

C3 
D3 
D3 

D3 
D3 
D3 

dtagram 48  

A 4  

SCHEM 
LOCATION 

E3 
E2 

D l  

A 1 

A5 
A6 
A2 

A6 
F2 

D 1 
8 2  

A4 

F5 
D2 
A4 
A4 
C3 

€3 
E4 
8 2  
C2 
8 1 
8 1 

C1 
8 1 
8 1 
C1 

C2 
C2 
8 2  
8 2  
8 2  
C1 
D 1 
D 1 
C2 

D3 
D3 
D3 
D3 
E4 

also shown on 

CIRCUIT 
NUMBER 

TP41 
TP42 

UlOiO 
U1020 
U2010A 
U20108 
U3010 

U40308 
U4030C 
U4040A 
U40408 
U4040C 
U5010C 
U5010D 
U5020A 
U50208 

U5020C 
U5020D 
U5030 
U5040A 
U50408 
U5050A 
U50508 
U6010A 
U6010F 

U6010H 
U6020A 
U60208 

U6020C 
U6020D 
U6020E 
U6020F 

U6030A 
U60308 

U6040 
U6050 
U6050 

VR6040 
VR6041 
VR6049 

SCHEM 
LOCATION 

C2 
83 

85 
82 
85 
€3 

C5 
8 3  

A4 
D2 
8 3  
8 3  
D5 

8 1 
D6 
E3 
C3 

0 2  
C2 
€3 
E3 
D2 
D3 
8 6  
D5 

E5 
8 1  
8 1 

C4 
C2 
C3 
E2 
0 2  
D5 

C 1 
D2 
D3 

82 
8 1 

D 1 
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7D02 Service 

Static Sensitive Devices 
See Maintenance S e c t ~ o n  

COMPONENT NUMBER EXAMPLE 

Component Number  I 
I &ernPly J 1 L Schemabc 

Number Subassembly C'rcu't 
Number (rf used) Number I 

Chassis modnlea components nave no k a m b r  L~moel  
me1 r-see ena of Recbaceaboe treclr ca Paas us1 

Figure 7-48. A04 Front end board component locations. 



P/O A4 FRONT END DIAGRAM 4 8  0 

Static Sensitive Devices 
S e e  Maintenance Secf ron  

COMPONENT NUMBER EXAMPLE 

1 Assembly _ 1 L S$:E:" 
Number Subassembiy Number 

Number ((1 used) 

*See Parts List for I I 
Chars~s mounted components have no Assembly Number 

serial number ranges. pieflx-see end of Replaceable Electr~cal Parts Ltst 

SCHEM 
LOCATION 

E 1 
E5 
A5 

C5 
85 

C5 

C5 
C5 
A5 

85 
A5 
A5 
0 2  
D2 

D2 
D2 
85 

A5 

D5 

8 2  
E2 
D2 
A5 

C5 
E5 
8 1  

D5 
85 
C5 

F5 
A3 
D5 
A 1 
A 1 
A1 

8 1  
A4 

C3 
C3 
E3 

E3 

CIRCUIT 
NUMBER 

TP19 
TP20 
TP21 
TP22 
TP23 

TP24 

TP25 
TP26 
TP27 
TP28 
TP29 
TP3 1 
TP33 
TP34 

TP35 
TP36 
TP37 

TP38 

TP39 

U 1040 
U 1050 
U2020 
U2030 
U2040 
U2050 
U2055 * 
U3020 
U3030 
U3040 

U3050 
U4010 

U4020 
U4030A 
U40308 
U4040D 

U4050 * 
U50 10 

U50 10A 
U5010B 
U60 10E 
U6010G 

Scans by ARTEK MEDLQ => 

BOARD 
LOCATION 

D 1 
D 1 
D 1 

D 1 
D 1 

. D l  

D 1 
D 1 
D 1 

8 3  
8 3  
8 3  
8 3  
8 3  
8 3  
83 
8 3  
8 3  

8 3  

C 1 
D 1 
8 2  
C2 

C2 
D2 
D2 

82 
C2 
C2 

D2 
A2 
82 
C2 
C2 
C2 

D2 
A3 

A3 
A3 
A3 
A3 

BOARD 
LOCATION 

A 1 

D 1 
D 1 
A2 
D2 
A2 

D2 

A2 
D2 
A3 
A3 
D3 
D3 
D3 

D3 

D3 

A 1 

A 1 
D l  

C1 
D2 

C 1 
C 1 
C 1 

C 1 
C 1 
C 1 
C 1 
C 1 
C 1 
C 1 
C 1 

D 1 

D 1 
D 1 

D 1 
D 1 
D 1 
D 1 

d~agram 4A 

ASSEMBLY 

CIRCUIT 
NUMBER 

ClOlO 
C 1055 
C1056 
C2OlO 
C2057 

C3010 
C3051 

C4010 
C4054 
C6010 
C6011 
C6050 
C6054 
C6056 

L6055 

L6057 

PI04 

PI04 
P204 

R1040 
R3052 * 

TP 1 

TP2 
TP3 
TP4 

TP5 
TP6 
TP7 
TP8 
TP9 
TPIO 
T P l l  
TP12 

TP13 
TP14 
TP15 
TP16 
TP17 

TPl8  

Partial A4 also 

A 4  

SCHEM 
LOCATION 

A2 

A2 
A2 
A2 

A2 
A2 

A2 
A2 
A2 
A2 
A2 
A2 
A2 
A2 

A2 
A2 

A3 

F3 
A 1 

E5 
A1 

8 2  
8 2  

8 2  
8 2  
8 2  

8 2  
8 2  
8 2  

E2 
E2 
E2 

E2 

E2 
€2 
E2 
E2 
8 1 

D l  

shown ,n 



Scans by => ARTEK MED- @ 2003-2005 
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7 0 0 2  Service 

A05 
Recognizer Word 

Static Sensitive Devices 
See Ma~ntenance Section 

COMPONENT NUMBER EXAMPLE 

I Component Number - I 
' A23 A2 ~ 1 2 3 4  ' 

Assembly T T  ~ S c h e m a O c  
Number Subassembly c"cu" 

Number ( 8 ,  used) Number 
I 

Chassis mountedcomwnents have noksembly Number 
oreflx-see end of Replaceable Electr~cal Parti Llst 

Figure 7-5A. A05 Word recognizer board component locations. 



P/O A5 WORD RECOGNIZER DIAGRAM @ 

Static Sensitive Devices 
See Marntenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number - 
Number Subassembly 

Number (11 used) 

BOARD 
LOCATION 

8 1  
C 1 
D l  
D l  
8 1 
D l  
A2 
C2 
D2 
8 2  
D3 
A3 
8 3  

A2 
D2 
D2 

C3 
D3 
8 3  

C3 
C3 
C3 
C3 
D3 
D3 
D3 
D3 
C3 
C3 
C3 
C3 
D3 
D3 

A2 
C2 
8 2  
D2 
8 2  
C2 
D2 
C3 
C3 
D3 
D3 
A3 

diagram 58 

ASSEMBLY 

CIRCUIT 
NUMBER 

C1015 
C1032 
C1041 
C1050 
C3021 
C3041 
C4008 
C4031 
C5055 
C6021 
C7051 
CEO1 1 
CEO1 5 

PI 0 5  
P205 
P205 

R5041 
R5051 
R8023 

TP9 
TPlO 
TPl 1 
TP12 
TP13 
TP14 
TP15 
TP16 
TP25 
TP26 
TP27 
TP28 
TP29 
TP3 1 

U40 10  
U4030 
U5020 
U5050 
U6020 
U6030 
U6050 
U7040A 
U70408 
U70508 
U7050C 
U8010 

Parf~al  A5 

I I 
Chassis mounted components have no Assembly Number 
pref~x-see end of Replaceable Electr~cal Parts Llst 

A5 

SCHEM 
LOCATION 

F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 

F5 
A1 
F1 

A 1 
A2 
F1 

E4 
E4 
0 4  
D4 
84  
84  
84  
84  
C4 
C4 
C4 
C4 
83  
83  

E4 
F2 
F1 
A3 
D4 
84  
82 
F2 
F3 
E3 
E2 
C4 

also shown on 

Scans by AR TEK MEDL4 => 
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P/O A5 WORD RECOGNIZER DIAGRAM B 6 

Static Sensitive Devices 
See Ma~ntenance Sectton 

ASSEMBLY A 5  

COMPONENT NUMBER EXAMPLE 

CIRCUIT 
NUMBER 

PI05 
P105 
P205 
P205 

R504 1 

UlOlO 
U1040 

U2010 
U2020 
U2040 
U3010 
U3020 
U3040 
U4020 
U4040 
U5030 
U5040B 

U5040C 
U7050C 

1 A j Schematgc 

Number Subassembly 
Circull 

Number l!l used) I 
I I 

Chassis mounted components have no Assembly Number 
pretlx-see end of Replaceable Electr~cal Parts Ltst 

Parttal A5 also shown on  dtagram 5A. 

SCHEM 
LOCATION 

A1 
F 1 
A5 

C1 

A5 

B 1 

E 1 
8 2  

C 1 
E2 
83 
C2 
E3 
C3 
E4 

C4 
A5 

65 
65 

Scans by ARTEK MEDL4 => 

BOARD 
LOCATION 

A2 
A2 
D2 
D2 

C3 

A 1 
C 1 
A 1 

8 1 
C 1 
A2 
B1 
C 1 
8 2  
C2 
C2 

C2 
C2 
D3 
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7D02 Service 

Static Sensitive Devices 
See Matntenance Sec t~on  

COMPONENT NUMBER EXAMPLE 

Component Number  I 
I Assembly J j L 

Number Subassembly 
Number (!fused) Number I 

P I 
Chass~s mounted components have no Assembly Number 
prelcx-see end of Replaceable Electr~cal Parts List 

A06 
Expansion Option 

(Option 3) 

Figure 7-6. A06 Option 3 Expansion option board component locations. 



A 6  EXPANSION OPTION DIAGRAM 6 0 

Static Sensitive Devices 
See Marntenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number - I 
A23 A  ~ 1 2 3 4 '  1 1  Assembly Number kf-hemtlc Subassembly zk, 

Number Of usedl 

ASSEMBLY 

CIRCUIT 
NUMBER 

C l O l l  
C1041 
C1051 
C1059 
C2021 
C2031 
C3041 
C4011 
C40 13 
C4039 
C4041 
C6011 
C6051 

PI 0 6  
P I 0 6  
P I 0 6  
P206 
P206 
P206 
P206 

TPl 
TP2 
TP3 
TP4 
TP5 
TP6 
TP7 
TP8 
TP9 
TPlO 
TP1 1 
TP12 
TP13 
TP14 
TP15 
TP16 
TP17 
TP18 
TP19 
TP20 
TP21 
TP22 
TP23 
TP24 
TP25 

1 I 
Chassls mounted comwnents have no Assembly Number 
prellx-see end of Replaceable Electrical Parts List 

SCHEM 
LOCATION 

E5 
E5 
E5 
E5 
E5 
E3 
E3 
E3 
E4 
E4 
E4 
E4 
E4 
8 2  
82 
82 
82 
C2 
C2 
C2 
C2 

84  
C2 
A 4  
C1 
83 
C1 
8 3  
A 4  
C4 
D 1 
E l  
83  
E3 
F1 
F1 
82 
85  
E5 
F5 
82 
C5 
F3 
A3 
85 

Scans by ARTEK MEDL4 => 

BOARD 
LOCATION 

8 3  
8 3  
83  
83  
83  
8 3  
8 3  
83  
83  
83  
83  
83  
8 3  
83  
8 3  
8 3  
83  
8 3  
8 3  
83  
83  

A1 
8 1  
C1 
C 1 
C 1 
C 1 
C 1 
C1 
8 1 
8 1  
C 1 
A2 
8 2 
8 2  
C2 
D2 
A2 
8 2  
C2 
D2 
83  
C3 
D3 
A3 

A6 

SCHEM 
LOCATION 

F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 

A3 
A 5  
F4 
A1 
A4 
F2 
F5 

D3 
D3 
D4 
D4 
D4 
D4 
D4 
D4 
0 2  
D2 
0 2  
D2 
83  
C3 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
E5 
E5 
E5 

BOARD 
LOCATION 

8 1  
C 1 
D l  
D l  
8 2  
8 2  
C2 
8 2  
8 2  
C2 
C2 
8 3  
D3 

A2 
A2 
A2 
D l  
D l  
D l  
D l  

8 1  
8 1 
8 1 
8 1 
8 1  
8 1 
8 1 
8 1 
8 1  
8 1 
C 1 
C 1 
C 1 
C1 
83  
83  
83  
83  
83  
83  
83  
83  
83  
83  
83  

CIRCUIT 
NUMBER 

TP26 
TP27 
TP28 
TP29 
TP30 
TP31 
TP32 
TP33 
TP34 
TP35 
TP36 
TP37 
TP38 
TP39 
TP40 
TP41 
TP42 
TP43 
TP44 
TP45 
TP46 

U l O l O  
U1030 
U1040C 
U1040D 
U1040 
U1050A 
U10508 
U1050C 
U2020 
U2030 
U2040 
U3010 
U3020 
U3030 
U3040 
U3050 
U4010 
U4020 
U4040 
U4050 
U5020 
U5040 
U5050G 
U6010 
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7D02 Service 

Static Sensitive Devices 
See Marntenance Sectron 

COMPONENT NUMBER EXAMPLE 

I Component Number - 1 
A23A ~ 1 2 3 4 '  1 Assembly Number T ~ T ~ : : ~ ~  Suharrembly 1 Number rrf used) 

A07 
Acquisition Memory 

I 
. . I 

Chasr~s-mounted components have no Assembly Number 
peflr-see end of Replaceable Electr~cal Parts Llst 

Figure 7-7A. A07 Acquisition memory board component locations. 



P/O A7  ACQUISITION MEMORY DIAGRAM 49 

Static Sensitive Devices 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Component Number 
r 
A23 A R1234 

Assembly T~T~-  
Number Subassembly Circul' 

Number (tf used) Number 

BOARD 
LOCATION 

A1 
D 1 

D l  

B 1 

0 3  

C3 

B 1 
B 1 
B 1 
B 1 
B 1 
B 1 
B1 
B 1 

C 1 

C 1  
C 1 
C1 
C 1 
C 1 
C3 

C3 
C3 
C3 

B 1 
B 1 

B1 
B 1 
B 1 
B 1 
B 1 
B 1 
C 1 

C 1 
C 1 

C1 
C 1 
C 1 
C 1 

D 1 
8 2  

8 2  
C 1 
D 1 
D2 

D2 
D2 
D2 

D3 
8 3  
8 3  

8 3  
D3 

D3 

d~agram 7 8  

ASSEMBLY 

CIRCUIT 
NUMBER 

PI07 
P207 
P207 

R1016 
R6048 

R7031 

TP9 
TPlO 
TP11 
TP12 
TP13 
TP14 
TP15 

TP16 
TP17 

TP18 
TP19 
TP20 
TP21 
TP22 
TP5 1 

TP52 
TP53 
TP54 

UlOlOA 
UlOlOB 
UlOlOC 
UlOlOD 
U1020A 
U1020B 
U1020C 
U 1020D 
U1025A 

U1025B 
U1025C 

U1025D 
U 1030A 
U1030B 
U1030C 

U 1040 
U2010 

U2020 
i12030 
U2040 
U5040A 
U5040B 
U5040C 
U5040D 

U6040A 
U7010C 
U7010D 

U70 10 
U7040A 
U7040B 

Parr/al A7 also 

Chass~s mounted components have no Assembly Number 
pref~x-see end of Replaceable Electrical Parts L ~ s t  

A 7  

SCHEM 
LOCATION 

F 1 
A 1 
F 1 

B3 

F5 

€5 

C1 
C 1 
83 
8 3  
C1 
D 1 
D 1 
0 3  

C3 

E2 
E4 
E4 
E3 
0 4  
C5 

D5 
C5 
C5 

8 4  
C4 
C4 
D3 
E 1 
D3 
C4 
C4 
C4 

8 4  
D l  
05 

C3 
B5 
C3 

F3 
C 1 
85 
D2 
F4 
84 

B4 
F1 

A5 

C2 
C3 
82 

E l  
8 3  
E2 

shown on 

Scans by ARTEK MEDLA => 
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Static Sensitive Devices 
See Ma~ntenance Sectron 

COMPONENT NUMBER EXAMPLE 

I Component Number I I Assembly ' ~ ~ ~ ~ c h e m a t , ~  ,A 1 
C!rc"rf 

Number Subassembly 
Number (rl used) 

Chassls mounted components have no Arsernbly Number 
preffx-see end of Replaceable Electrical Parts List 

Figure 7-7B. A07 Acquisition memory board component locations. 



P/O A7 ACQUISITION MEMORY DIAGRAM @ 

Static Sensitive Devices 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

ASSEMBLY 

CIRCUIT 
NUMBER 

C1012 
C 1049 
C2015 
C2032 
C30 15 
C3035 
C4035 
C50 15 
C5035 
C60 15 
C6035 
C7015 
C7035 

PI07 
PI07 
PI07 
P207 
P207 

R1016 
R7031 

TP 1 
TP2 
TP3 
TP4 
TP5 
TP6 
TP7 
TP8 
TP9 
TPlO 
TP11 
TP13 
TP14 
TP15 
TP16 
TP17 
TP22 
TP23 
TP24 
TP25 
TP26 
TP27 
TP28 
TP29 

Part~al  A 7  

Component Number 1 
Assembly 
Number Subassembly ,":,:, 

Number ( t i  used) 

A 7  

SCHEM 
LOCATION 

F5 
F5 
F5 
F5 
F5 
F5 
F5 
F5 
F5 
F5 
F5 
F5 
F5 

A2 
F 1 
F4 
A5 
F5 

83 
E5 

84 
8 4  
F5 
F5 
F5 
F5 
F5 
8 3  
C1 
C1 
C1 
C 1 
D 1 
D5 
D3 
C3 
F 1 
84 
C 1 
D3 
F 1 
C4 
C4 
C4 

also shown on 

1 
Chassls mounted components have no Rssembly Number 
prefix-see end of Replaceable Electr~cal Parts Llst 

Scans by ARTEK MEDU => 

BOARD 
LOCATION 

8 1 
D 1 
82 
C 1 
8 2  
D2 
D2 
8 2  
D2 
8 3  
D3 
83 
0 3  

A 1 
A 1 
A 1 
D 1 
D 1 

8 1 
C3 

A 1 
A 1 
A 1 
A 1 
A 1 
A 1 
A 1 
8 1 
8 1 
8 1  
8 1 
8 1 
B 1 
8 1 
8 1  
C 1 
C1 
D 1 
D 1 
D 1 
D 1 
D 1 
D 1 
D 1 

d,agram 7A 

CIRCUIT 
NUMBER 

TP30 
TP31 
TP32 
TP33 
TP34 
TP35 
TP36 
TP37 
TP38 
TP39 
TP40 
TP4 1 
TP42 
TP43 
TP44 
TP45 
TP46 
TP47 
TP48 
TP49 
TP50 
TP51 
TP54 

UlOlOA 
U10258 
U 1025D 
U10308 
U2010 
U2020 
U3010 
U3020 
U3030 
U3040 
U4010 
U4030 
U4040 
U5010 
U5020 
U5030 
U5040A 
U50408 
U6010 
U6020 
U6030 
U6040A 
U7020 

SCHEM 
LOCATION 

C4 
C3 
C3 
C3 
C3 
C3 
C3 
C4 
C4 
D3 
D3 
D3 
D3 
D3 
D3 
0 4  
0 4  
E3 
E3 
E3 
E3 
C5 
C5 

84 
64 
85 
85 
C 1 
85 
8 3  
A 1 
D5 
84 
C3 
8 1 
C4 
D3 
C 1 
C 1 
8 4  
8 4  
E3 
D l  
E l  
C2 
F 1 

BOARD 
LOCATION 

D 1 
A3 
A3 
A3 
A3 
A3 
A3 
A3 
A3 
8 3  
8 3  
133 
8 3  
8 3  
8 3  
8 3  
8 3  
C3 
C3 
C3 
C3 
C3 
C3 

8 1 
C 1 
C 1 
C 1 
8 2  
8 2  
8 2  
8 2  
C2 
D2 
82 
C2 
D2 
8 2  
8 2  
C2 
D2 
D2 
8 3  
83 
C3 
D3 
8 3  
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Static Sensitive Devices 
See Marntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

I h e m b l y  J I L Schematrc 
Number Subarrembly c'Ru't 

Number (rl used, Number I 

TPl 

State 

Figure 7-8A. A08 State machine board component locations. 

A08 
Machine 



P/O A8 STATE MACHINE DIAGRAM @ 

Component Number 

ASSEMBLY 

CIRCUIT 
NUMBER 

C6018 
C7060 

P208 
P208 

R1058 
R3068 
R6028 
R7008 
R7060 
R7068 

TP13 

UlOlOC 
U1060 
U2050 
U2060 
U3050 
U4030D 
U4060 
U5010F 
U50300 
U5030E 
U5030F 
U5040 
U5050 
U5060 
U6020A 
U6050 
U6060 
U7015A 
U7040B 
U7040C 
U7050 
U7060 

Scans by ARTEK MEDL4 => 

D 
0 
w 
V) 
--I 

2 
r n .  
E 
D 
0 
I 
z - 
rn 

Partial A8 also shown on diagram 88 and 8C. 

A8 

SCHEM 
LOCATION 

E5 
F2 

A1 
F2 

E2 
D 1 
F3 
E5 
F2 
D l  

E5 

D5 
D 1 
A1 
8 1 
E3 
0 4  
C3 
F2 
A3 
F1 
F1 
F3 
El 
C1 
A3 
83 
El 
F2 
C4 
C4 
C3 
E3 

Static Sensitive Devices 
See Marntenance Sectron 

COMPONENT NUMBER EXAMPLE 

BOARD 
LOCATION 

A3 
D3 

D l  
01 

D l  
D2 
83 
A3 
D3 
D3 

C3 

A1 
01 
C 1 
D l  

C2 
82 
D2 
A2 
82 
82 
82 
C2 
C2 
D2 
83 
0 3  
03 
A3 
C3 
C3 
D3 
D3 



- 
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7D02 Service 

NOTE: A "i' in front of a signal name or pan of a signal name Indicates that 
I STfVTE CLK I 

the signal is active when lor .  E.g.. RIW Implies--0=Write, I =Read R 7 0 0 8 + 5 V  NOTE Table 7-1 shows IC 

300 Penout (VCC & G"d1 

I 7 0 0 2  SERVICE 2919 @ - 104 PI0 A08 STATE MACHINE @ 
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7D02 Service 

Static Sensitive Devices 
See Maintenance Sectton 

COMPONENT NUMBER EXAMPLE 

Component Number  I 
I lsrembly J 1 L SChematrc 

Number Subassembly ,":g!, 
Number ((fused) I 

C I 
Chassis mounted components have no Assembly Number 
prel~r-see end of Replaceable Electr~cal Parts List 

Figure 7-88.  A08 State machine board component locations. 



P/O A8 STATE MACHINE DIAGRAM@ 

Part,al A8 ako shown on diagram 8A and 8C 

ASSEMBLY 

CIRCUIT 
NUMBER 

C1018 
C 1048 
C 1068 
C2038 
C3048 
C3058 
C4008 
C4018 
C4028 
C4038 
C5068 
C6038 
C7018 
C7038 
C7045 
C7058 

P208 
P208 

R2018 
R6048 r 
R6068r f 
R7020 
R7028 

TP2 
T P l l  

UlOlOA 
UlOlO8 
UlOlOD 
U20108 
U4010A 
U4020A 
U4020B 
U4030A 
U5010B 
U5010E 
U5020A 
U5030A 
U50308 
U5030C 
U6010A 
U60108 
U60208 
U6030A 
U60308 
U6040 
U7020A 
U70208 

U7030A 
U70308 
U7040A 

Static Sensitive Devices 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

*See Parts List for 
serial number ranges. 

A 8  

SCHEM 
LOCATION 

F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
F3 
C3 
F3 
F3 

A 1 
F 1 

A3 
F 1 
FI 
C3 
D 1 

F3 
F3 

F3 
C4 
82 
D3 
83 
C4 
D4 
C3 
F3 
D4 
A3 
D2 
D 1 
A2 
C3 
C3 
83 
€2 
F2 
E2 
82 
82 

C2 
D2 
83 

t-Component located on back of board 

BOARD 
LOCATION 

A 1 
C 1 
D l  
C1 
C2 
D2 
A2 
A2 
82 
C2 
D2 
C3 
A3 
C3 
C3 
D3 

D 1 
D l  

A1 

D3 
c 3  

83 
83 

D 1 
C3 

A 1 
A1 
A1 
A1 
A2 
82 
82 
82 
A2 
A2 
82 
82 
82 
82 
A3 
A3 
83 
83 
83 
C3 
83 
83 

83 
83 
C3 

Component Number  I 
A23 A R1234 I Assembly T ~ T ~ ~ ~ ~ ~  1 

Number Subassembly ,":zudef, 
Number ( r f  used) 

I I 
Cnarvr mornleo cornponPnts have no ksemo , h.rnber 
pret r-see end ol Repaceao~p L eclrmca Part< . st 

Scam by AR TEK MEDL4 => 



Sans by => ARTEK M E N  0 2003-2005 

I 
/STOP TRACE "*" LATCHED 

1 
NOTE: A "i" In front of a signal name or part of a sipnal name indicates 

the signal IS active when low. E.g., RIW impiles-O=Write, 1 =R 
NOTE Table 7 1 rhowa IC 

7DO2 SERVICE @ 
'2919 - 165 P I 0  A 0 8  STATE MACHINE @ 



7D02 Service 

Static Sensitive Devices 
See Maintenance Secbon 

COMPONENT NUMBER EXAMPLE 

Assembly 
Number Subassembly Number 

Number (rf used) 

TPI 

Chassln mounted components have no Assembly Number 
pref~x-see end of Replaceable Uectrlcal Parts Llst 

@ Figure 7-8C. A08 State machine board component locations. 



A8 STATE MACHINE DIAGRAM C Q 
ASSEMBLY A8 1 

TPl I D2 I C1 

CIRCUIT 
NUMBER 

R1028 
A2028 
R3008 
R3028 
R5008 
R5028 

Part~al A8 also shown on d,agrams 8A and 8 8  

Stat~c Senslt~ve Dev~ces 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Chassis mounted components have no Assembly Number 
prefix-see end of Replaceable Electr~cal  Parts L s t  

SCHEM 
LOCATION 

C4 
A4 
8 4  
A1 
82  
A4 

Scans by ARTEK MEDIA => 

BOARD 
LOCATION 

8 1 
8 1 
A2 
8 2  
A2 
8 2  



Scans by => ARTEK MED- @ 2003-2005 

7002 Service 

RUN/STOP CNTR z 
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7D02 Service 

SlOOI 
R1020 U1030 

~ 1 0 0 1  QlOOl RlOll CR1021 

S t a t ~ c  Sensitive D e v ~ c e s  
See Marntenance Sectron 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23A2R1234 

I I 
C h a i s s  mounted components n a v e  no l i i iembl) Nuqoer 
oref i r-we end of Redaceable Electrca~ Parts Ls :  

TEST SOCKET 

A09 
CPU 

Figure 7-9A. A09 CPU board component locations. 



P/O A 9  CENTRAL PROCESSOR UNIT DIAGRAM 9A 0 

Static Sensitive Devices 
See Ma~ntenance Sectlon 

COMPONENT NUMBER EXAMPLE 
*See Parts List for 
serial number ranges. 

BOARD 
LOCATION 

0 1  
8 1 
8 1  
8 1 

8 1 
8 1 

D2 
D2 
P2 
C3 

C3 
D2 
D3 

A 1 

A2 
A2 

A2 

8 1 

0 2  

C2 
C2 
D2 

8 3  
8 3  
8 3  
8 3  
C3 
C3 
C3 
C3 
C3 
C3 
C3 

C3 
C3 
C3 
C3 

D3 
D3 

A 1 

8 1 

t-Component located on back of board 

ASSEMBLY 

CIRCUIT 
NUMBER 

ClOOl 
C1014 

C1016 
C1018 
C 1030 
C 1044 

C1054 
C1064 
C1066 
C1081 

C2039 
C4008 

C4040 

C4051 
C4055 
C4068 
C4082 

CRlOOl 
CR1002 
CR1021 

JlOOl 
JlOOl 

P209 
P209 
PI006 

PI031 

01001 
01025 
01030 

01037 
03073 

RlOOl 
R1002 

R1005 
R1009 
R1011 
R1012 
R1014 

R1016 
R 1020 

Parital A9 

Scans by ARTEK MEDIA => 

BOARD 
LOCATION 

A 1 

A 1 
A 1 

A 1 

8 1 
8 1  
C 1 

C1 
C 1 
D 1 

82 
A2 
8 3  

C3 
C3 
C3 
D3 

A1 
A 1 
8 1 

A 1 
A 1 

D 1 
D l  
A 1 
8 1 

A1 
8 1  
8 1 
8 1 

C2 

A 1 
A 1 
A 1 
A 1 
A 1 
A 1 

A 1 

A 1 
8 1 

on d~agram 9B 

A9 

SCHEM 
LOCATION 

82 
A2 
A2 

A2 
85 
A3 
A3 

A3 
A3 
A3 

A3 
A3 

A3 
A3 
A3 
A3 
A3 

8 2  
A3 
8 1 

A 1 
F 1 

F2 
F5 
8 3  

C5 

8 2  
A2 
8 1  

C5 
F3 

8 2  
8 2  
A2 

83 
D2 
A2 

A2 
8 2  
85 

also shown 

Component Number 

I S c h e m a o c  

Number Subassembly N ~ ~ ~ ~ ,  
Number [if used) 

Chass~s mounted components have no Assembly Number 
prefix-see end of Replaceable Electr~cal Parts List 

CIRCUIT 
NUMBER 

R1023 

R1024 
R 1025 
R1034 
R 1035 
R1037 
R3070 

R3073 
R3076 * t 
R4054 
R4059 
R4073 

R4082 

S l  001 

TP41 
TP42 
TP43 

U 1030 
U2080 

U3050 
U3065 
U3080 

U4040 
U4045A 
U4045A 

U4045B 
U4050A 

U40508 
U4050C 
U4055A 

U40558 
U4055C 
U4055D 
U4065A 

U40658 
U40708 
U4070 
U4075 
U4080 

VR1007 

Y 1030 

SCHEM 
-0CATION 

8 1 

8 2  
8 1  
85 
85 
85 
D5 
F5 
E2 
8 4  
F5 
F3 
8 1 

8 3  

8 3  
83 

A3 

85 
D3 

82 
C3 
D3 

D2 
83 
8 4  
F3 
A4 

E2 
84 
C4 

F2 
8 4  
E2 

F3 
F4 

82 
C2 

€3 
F2 

A2 

A2 
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7 D 0 2  Service 

Static Sensitive Devices 
See Maintenance Sect~on 

COMPONENT NUMBER EXAMPLE 

Component Number I 
I Assembly _) j L 

Number Subarsembly 
Number lrl used) Number I 

I I 
Chassis mounted compnnents have no Assembly Numbel 
pref~x-see end of ReplaceaMe Electr~cal Parts L~st 

Figure 7-9B. A 0 9  CPU board component locations. 



P/O A9 CENTRAL PROCESSOR UNIT DIAGRAM @ 

Static Sensitive Devices 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

1 Component Number - I 

ASSEMBLY A9 

1 ' A23 A2 ~ 1 2 3 4  ' T T  T s c b e m a t , c  
Assembly _ 
Number Subassembly C'rCu" 

Number (rl usedl Number 

CIRCUIT 
NUMBER 

U1040 
U1045 
U1050 
U1055 
U1060 
U1065 
U1070 
U1080 
U2040 
U2045 
U2050 
U2055 
U2060 
U2065 
U2070 
U3010 
U3020 
U3030 
U4010 
U4020 
U4030 

I I 
Chass~s mounted components have no Assembly Number 
prefix-see end of Replaceable Electr~cal Parts L~s t  

Scans by AR W K  MEDL4 => 

Partla1 A 9  also shown on dlagram 9 A .  

SCHEM 
LOCATION 

E l  
C1 
E2 
C2 
E4 
C4 
C5 
8 2  
F l  
D l  
F2 
D2 
F4 
D4 
D5 
A1 
A2 
84 
A4 
B5 
A5 

BOARD 
LOCATION 

B 1 
B 1 
C 1 
C1 
C 1 
C 1 
C 1 
D l  
82 
8 2  
C2 
C2 
C2 
C2 
C2 
A2 
A2 
82 
A2 
A3 
83 



NOTE Tabla 7-1 shows IC 
Pinout IVCC B Gndl 

7 0 0 2  SERVICE 
@ 
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7D02 Service 

Static Sensitive Devices 
See Marntenance S e c t ~ o n  

COMPONENT NUMBER EXAMPLE 

Component N u m b e r  - 
Assembly 
Number Subassembly 

c'rCurf 

Number ( r f  used) 

A1 0 
Display 

1 I 
Chassis mounted components have no ksembly Number 
pref~x-see end of Replaceable Electr~cal Parts L~st 

Figure 7-10A. A10 Display board component locations. 



P/O A10 DISPLAY DIAGRAM 10A 0 

Parr~al A 10 also shown on djagram I08 and IOC 
I 

Static Sensitive Devices 
See Marntenance Sectron 

COMPONENT NUMBER EXAMPLE 

Component Number  - 
A23A2R1234 
' T T T S c h e m a t ! c  

Assembly _ 
Number Subassembly 

Clrcult 

Number (11 used, Number 

ASSEMBLY 

CIRCUIT 
NUMBER 

C1016 
C1020 
C1030 
C1040 
C1050 
C1065 
C2030 
C2050 
C3010 
C3020 
C3040 
C3050 
C4010 
C4020 
C4030 
C4040 
C4050 
C5013 
C5052 
C602 1 
C6052 
C6053 
C6054 
C6055 
C6056 

L505 1 
L5052 
L6056 

P210 

01010 

RlOlO 
R1012 
R1017 

UIOlOA 
UlOiOB 
U1020 
U2010 
U2020C 
U2020E 
U2020F 
U2030A 
' U20308 

U3010A 
U30108 
U3030A 
U30308 
U4020D 
U4030A 
U40308 
U4030D 
U4042 

Y1015 

Chassls mounted components have no Assembly Numbel 
prefix-see end of Replaceable Electrical Parts List 

A10  

SCHEM 
LOCATION 

8 3  
82 
C 1 
C 1 
C 1 
A1 
C 1 

C 1 
C 1 
C 1 
C 1 
C 1 
C 1 
C 1 
C 1 
C 1 
C 1 
0 4  
C2 
C1 
8 2  
82 
8 1 
8 1 
A2 

8 1 
8 1 
8 2  

A 1 

8 2  

B2 
8 2  
8 3  

E2 
D5 
E5 
D2 
C2 
C3 
8 2  
8 3  
C2 
E3 
E4 
C3 
C3 
F5 
0 4  
8 4  
C4 
0 4  

A2 

BOARD 
LOCATION 

A1 
A3 
A3 
C1 
D 1 
D l  
8 2  
D 1 
A2 
A2 
C2 
0 2  
A2 
A2 
8 2  
C2 
D2 
A3 
D3 
A3 
D3 
D3 
D3 
D3 
D3 

0 2  
D3 
D3 

D l  

A 1 

A 1 
A1 
A 1 

A 1 
A1 
A3 
A2 
8 1 
8 1 
8 1 
8 1 
8 1 
A2 
A2 
8 2  
8 2  
8 2  
8 2  
B2 
8 2  
C2 

A 1 

I 



1 

* 

2 

C 

3 

C 

4 

* 

5 

A 
1 

B v C v D 
1 

E 
1~ 

F 

P/ 0 

- 

- 
- 
- 

- 

P210 

381 C 1 0 4 0  C 4 0 1 0  

4A\ C 1 0 5 0  C 4 0 2 0  
C 2 0 3 0  C 4 0 3 O  

I 
C 2 0 5 0  C 4 0 4 0  
C 3 0 1 0  C4050 
C 3 0 2 0  C6021 

i A 

Td 
-d 
-d 
Ti$ 

I 
308 

d 
I 

18CI 

d 
d 
Gd a 
22e\ 
-2r' 

7D02 SERVICE @ 
2919 - 169 P/O AIO DISPLAY @ 



C1 

6 ~ 1 0 2 0  
E riots 

U1030 

Static Sensitive Devices 
See Marntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Assembly 

Number (rf usedl 

chasif&ounted components have no Assembly Number 
pref~x-see end of Replaceable Electr~cal Parts Llst 

@ Figure 7-1 08. A1 0 Display board component locations. 



P/O A10 DISPLAY DIAGRAM 10B 0 

*See Parts List for 
serial number ranges. 

ASSEMBLY 

CIRCUIT 
NUMBER 

C3039 r 

P210 
P210 

0504 1 
05042 

R2020 

R3052* 
R4040 
R5042 

R5043 
R5044 
R5045 

UlOlOC 
UlOlOD 

U 1030 
U 1040 
U1050 

U2020A 
U2020B 

U2020D 
U2050 
U3020A 
U3020B 

U3040 
U3042 
U3050 
U4010A 
U4010B 
U4010C 

U4010D 
U4020A 
U40208 
U4020C 
U4030C 
U4040A 
U4040B 
U4050 

Static Sensitive Devices 
See Marntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Parital A 1  0 also shown on IOA and 10C 

A10 

SCHEM 
LOCATION 

03 

A i 
F4 

E l  
E2 

D5 

A3 
D5 

E 1 
E 1 
E2 
E2 

E5 
E4 

0 2  
C2 
02 

A2 
A4 

B 1 

05 
A2 
A4 

C3 
C5 
04 
E2 
D2 

D4 
E5 
0 4  
E2 
A1 
0 4  
82 
F2 
8 3  

Assembly J I L StFg:" 
Number Subassembly Number 

Number frf usedl I 

BOARD 
LOCATION 

c 2  

D 1 
D 1 

C2 
C3 

A 1 

B 1 
C2 

C2 
C2 
C2 
C3 

A 1 

A 1 

B 1 
C 1 
D l  

B 1 
8 1  
B 1 
D 1 
0 2  
8 2  
C2 
C2 

' D2 

A2 
A2 
A2 
A2 
0 2  
02 

0 2  
0 2  

C2 
C2 
D2 

1 
Chassls mounted components have no bsembly Numbel 
prefix-see end of Replaceable Electr~cal Payts List 

Scans by ARTEK MEDLQ => 



Sans by => ARTEK MEDO 0 2003-2005 

7D02 Service 

I MAINERAME MODE I N F O  g5 C H R N N L L  I I  SIP 

SEE PARTS L i S l  FOR FARLICA 
ilsLideS ANB SERIAI N~JMIER 
RANGES OF PANT5 OUTLINED 
Off UEPtCIED 1N BffkY 

NOTE Table 7.1 shows IC 
Psnou (VCC h Gndl 

e or pafl of a 61 MI noma Indicates mat . ~.g., RIW irnpL.--~-~rlt., j -~ .ed 

I P/O AIO DISPLAY BD. 1 

7D02 SERVICE P/O AIO DISPLAY @ 



Static Sensitive Devices 
See Marntenance Sectlon 

COMPONENT NUMBER EXAMPLE 

I Component Number - I 
A23A2R1234 

Assembly J - T T ~ ~ ~ ~ ~ ~  C ~ r c u ~ t  
Number Subassembly ~~~b~~ 

Number f ~ f  used) 1 
I 1 

Chassis mounted components have no Assembly Number 
prellx-see end of Replaceable Flectr~cai Parts Llst 

Figure 7- 10C. A1 0 Display board component locations. 



P/O A10 DISPLAY DIAGRAM 10C 0 

Static Sensitive Devices 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Chasrls mounted components have no Assembly Number 
prel~x-see end of Replaceable Electr~cal Parts L~st 

BOARD 
LOCATION 

8 3  
8 3  

0 3  
8 2  
83 
8 3  
C2 
82 
8 3  
C3 
C3 
8 3  
C3 
C3 
C3 
D3 
D3 
D3 
D3 
A3 
A3 
A3 
A3 
A3 
8 3  
8 3  
8 3  
8 3  
8 3  
8 3  
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 
D3 
D3 
D3 
D3 

8 3  
8 3  

ASSEMBLY 

CIRCUIT 
NUMBER 

C5011 
C5012 
C5022 
C5031 
C5032 
C5033 
C5034 
C5040 
C5048 
C5051 
C6021 
C6022 
C6023 
C6024 
C6031 
C6050 
C6051 

CR6021 

P210 
P210 
P210 

05017 

05019 
05021 
05031 
05032 
05043 
05044 
05051 
05052 
0601 1 
06021 
06022 
06031 
06032 
06033 

R5011 
R50 12 
R5013 
R5014 
R5015 
R5016 
R502 1 
R5022 
R5023 

Partial A10 

A10 

SCHEM 
LOCATION 

C3 
D4 
8 4  
E4 
C5 
E3 
8 3  
E4 
E5 
C 1 
C2 
C2 
D3 
D2 
C3 
D2 
D 1 

C2 

A 1 
A4 
F1 

C4 
C4 
8 4  
E4 
D4 
F2 
D 1 
8 1 
C1 
8 2  
C2 
C2 
8 3  
E2 
0 2  

C3 
C4 
C3 
8 4  
8 3  
8 4  
8 4  
C4 
C4 

also shown 

BOARD 
LOCATION 

A2 
A3 
82 
82 
8 2  
C3 
C3 
C2 
C3 
D3 
A3 
8 3  
8 3  
8 3  
8 3  
D3 
D3 

A3 

D 1 
D 1 
D 1 

A2 
A2 
82 
8 3  
8 3  
C3 
C3 
D3 
D3 
8 3  
8 3  
8 3  
83 
8 3  
C3 

A2 
A3 
A3 
A3 
A3 
A3 
A3 
A3 
A3 

on d~agrarn 10A 

CIRCUIT 
NUMBER 

R5024 
R5025 
R5026 
R5031 
R5032 
R5033 
R5034 
R5035 
R5036 
R5037 
R5038 
R5039 
R5046 
R5047 
R5048 
R5051 
R5052 
R5053 
R5054 
R6011 
R60 12 
R60 13 
R6021 
R6022 
R6023 
R6025 
R603 1 
R6032 
R6034 
R6035 
R6036 
R6037 
R6038 
A6041 
R6042 
R6043 
R6044 
R6045 
R6046 
6'6047 
R6048 
R6049 
R605 1 
R6052 
R6053 
A6055 

U5020 
U6030 

and 106. 

SCHEM 
LOCATION 

C4 
C4 
C2 
E4 
D4 
D4 
€4 
E4 
E4 
D4 
E4 
D5 
E3 
E2 
8 4  
C 1 
D 1 
C 1 
D 1 
C2 
8 2  
82 
8 2  
8 2  
C2 
83 
82 
C2 
C3 
C3 
E2 
D3 
0 2  
E2 
E3 
D3 
E3 
F2 
F2 
F3 
D 1 
D 1 
D 1 
8 2  
8 1 
8 3  

C4 
C2 



Scans by => A RTEK MED- @ 2003-2005 

7D02 Service 



A1 I 
Power Supply 

Static Sensitive Devices 
See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number I 
Number Subluembly 

Number (11 used) Number 
I I 

Chanls-mountedcomponents have no Assembly Number 
petlx-see end of Replaceable Electrical Parts L ~ s t  

Figure 7-1 1 .  A1 1 Power Supply board component locations. 



A l l  POWER SUPPLY DIAGRAM 11 0 

Static Sensitive Devices 
See Marntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Component Number I 
1 Assembly J I L 

Number Subassembly C'rcu'f 
Number llf usedl I 

ClRCUlT 
NUMBER 

01049 
Q2040 
04048 
05038 

R1025 
R 1053 
R1058 
R2028 
R2041 
R2042 
R2044 
R2067 
R3005 
R3032 
R304 1 
R3043 
R3044 
R3045 
R3046 
R3047 
R3061 
R3062 
R3065 
R3067 
R3068 
R4036 
R4037 
1'44043 
R4044 
R4045 
R4049r 
R4053 
R4054 
R4057 
A4061 
R4062 
R4064 
R4066 
R5010 
R5014 
R5042 
R5054f 
R5056 
R5058 l 
R5065 

T3024 
T3037 
T4035 

U2055A 
U20558 
U3055A 
U30558 
U3055D 
U3055 

VR4049 * 

SCHEM 
LOCATION 

C2 
D4 
E2 
D4 

D2 
C2 
C 1 
D2 
D 1 
D 1 
D4 
C2 
F3 
E2 
D4 
C4 
C4 
8 4  
8 4  
8 4  
C2 
8 2  
8 1 
A 1 
A 1 
E2 
E2 
C4 
C4 
E4 
A2 
A3 
8 2  
A2 
8 1 
8 2  
8 2  
82 
E4 
D2 
8 3  
A2 
A2 
A2 
A2 

E2 
D2 
E2 

82 
8 1 
8 4  
C4 
82 
8 1 

A2 

ASSEMBLY 

CIRCUIT 
NUMBER 

C 1002 
C1024 
C2006 
C2043 
C2066 
C3003 
C3004 
C3012 
C30 18 
C3022 
C3031 
C3035 
C3042 
C3063 
C3066 
C4018 
C4033 
C4038 
C4046 
C4049 
C4063 
C4067 
C5005 
C5006 
C5007 
C5016 
C5026 
C5044 
C5046 

CR1006 
CR1037 
CR1044 
CR1045 
CR1046 
CR1047 
CR2018 
CR2035 
CR2068 
CR3008 
CR3048 
CR3064 
CR4056 
CR4065 
CR5017 

L3010 
L3015 
L4005 
L5024 
L5034 

P211 

01015 
01035 
Q1042 
01043 
01048 

'See Parts List for 
I I 

Chassis mounted components have no Assembly Number 
serial number ranges. prefix-see end of Replaceable Electr~cal Parts List 

- 

BOARD 
LOCATION 

D 1 
D2 
D3 
D3 

8 1 
D 1 
D l  
C2 
D 1 
D 1 
D2 
E2 
A2 
C2 
D2 
0 2  
D2 
D2 
D2 
D2 
E2 
E2 
E2 
E2 
E2 
D3 
D3 
D2 
D3 
D3 
D3 
D3 
D3 
D3 
E2 
E3 
E3 
E3 
A3 
8 3  
D3 
D3 
D3 
D3 
E3 

C2 
D2 
D2 

D2 
0 2  
D2 
D2 
D2 
D2 

0 3  

Scans by ARTEK MEDL4 => 

A l l  

SCHEM 
LOCATION 

F2 
D2 
F2 
D l  
C2 
E2 
E2 
F4 
D2 
0 2  
E2 
E2 
C4 
82 
82 
A3 
A4 
A4 
E4 

A2 
A2 
8 2  
A3 
A4 
F4 
E3 
D4 
83 
A2 

D2 
D2 
C2 
C2 
C1 
C2 
E2 
E2 
C2 
F4 
C4 
82 
A3 
8 2  
D4 

A3 
E3 
A4 
E4 
D4 

A3 

D2 
D2 
C2 
C 1 
C2 

BOARD 
LOCATION 

A1 
8 1 
A 1 
D2 
E2 
A2 
A2 
8 2  
8 2  
C2 
C2 
C2 
D2 
E2 
E2 
8 3  
C3 
D3 
0 3  
D3 
E3 
E3 
A3 
A3 
A3 
8 3  
C3 
D3 
D3 

8 1 
D 1 
D 1 
D 1 
D l  
D l  
8 2  
C2 
E2 
A2 
D2 
E2 
D3 
E3 
8 3  

A2 
8 2  
A3 
8 3  
C3 

A 1 

8 1 
C 1 
D 1 
D 1 
D 1 



I f 5 V  C U R R E N T  L I M I T  

SENSE 

t 3 V  C U R R E N T  L I M I T  

NOTE: A "i" in front of a signal name or paR of a si nal name indicates that 
the signal is active when low. E.g., RIW implks-0=WMe; l =Read NOTE. Table 7-1 .how% IC 

Pnnout (VCC & ~ n d )  

7 DO2 SERVl CE 
e 

2 9 1 9 -  172 A i l  POWER SUPPLY @ 



7D02 Service 

Component Number - 
A23 A R1234 

Assembly Number ~ f ~ ~ c h e r n a t t c  Subassembly c'rcu't 

Number (rf used) 

Static Sensitive Devices 
See Mafntenance Sectfon 

COMPONENT NUMBER EXAMPLE 

L I 
:narj, mo~ntro rornwnrnlr na.e no hremo8, N-moer 
erpl  see end 01 Replacean e E eclr ca Parts . sr 

Figure 7-1 2. A1 2 Vertical interface board component locations. 

Vertical 



A12 VERTICAL INTERFACE DIAGRAM 1 2  0 
ASSEMBLY A12 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

Static Sensitive Devices 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Arsembb 

Number hf used) 

Chassts-mounted mmponents have no AsremMy Number 
prefcx-see end of Replaceable Electrical Parts List 

Scam by ARTEK MEDL4 => 



7D02 Service 

SIGNAL + 
1 C l O l l  

T ' O O i r  
SIGNAL - 

GND 

NOTE: Table 7-1 shows IC 
Pinout. (VCC & Gnd). I 

A12 VERTICAL INTERFACE BD. 

7002 SERVICE @ 
2919-1,s A12 VERTICAL @ 





A 1 3  HORIZONTAL INTERFACE DIAGRAM 1 3  0 
1 ASSEMBLY A 1 3  I 

Static Sensitive Devices 
See Ma~ntenance Secbon 

COMPONENT NUMBER EXAMPLE 

I Comoonent Number 1 

Scans by ARTEK MEDL4 * 

- 
A23A2R1234 

Assembly J ~ T s ~ ~ ~ ~ ~ ~ ~  
Number Subassembly 

Number (I, used) 
P 1 

Chassis mounted components have no Arsembly Number 
peflx-see end of Replaceable Electrrcal Parts Lrst 



A v B v C 7D02 Service 

AUX Z A X I S  

1 ~ 1 6 ,  MAIN FRAME MODE INFO 4 
AUX 2 A X I S  C O W  ( 

I 

+15V PWR - 0 \ 
T / 

+ 5 V  PWR 

i 1 ~ 4 ,  , LINE TRlqGER 

SWEEP GATE i 
/ 

SWEEP LOCKOUT 'l 
HOLD OFF 

/ 

MAIN FRAME CHANNEL SWITCH SIGNAL r, 
+ 5 V  P W R  

Gun 

\m MAlN 
FRAME 

NOTE: Table 7-1 shows IC 
Pinout. (VCC & Gnd). 

A13 HORIZONTAL l N T E R F A C E  80. 

7D02 SERVICE @ 
291s -174 A13 HORIZONTAL @ 



7D02 Service 

Static Sensitive Devices 
See Marntenance Sectlon 

COMPONENT NUMBER EXAMPLE 

I Component Number - I 
I Assembly 

2 I L Schemabc 
orculf 

Number Subassembly 
Number Of used) I 

I I 
Chassls mounted components have no Assembly Number 
prellx-see end of Replaceable Electrical Parts Llst 

Figure 7-1 4A. A 1 4  Probe interface board component locations. 

Interface 



P/O A14 PROBE INTERFACE DIAGRAM 14A 0 

Static Sensitive Devices 
See Marntenance Secbon 

COMPONENT NUMBER EXAMPLE 

Assembly A 1  4 

Component Number I 1 m b y  1 L 
Number Subassembly ~~~~~, 

Number (11 usedl I 

BOARD 
LOCATION 

A1 
A2 
B2 
B1 
B 1 
C 2  
C 1 

CIRCUIT 
NUMBER 

J101 
J102  
J103 
J104 
J105 
J106 
J107 

I I 
Chassis mounted components have no ksembly Number 
prefix-see end of Replaceable Electr~cal Parts Llst 

SCHEM 
LOCATION 

D 1 
D l  
C1  
C1 
B1 
A1 
A1 

Scans by A .  TEK MEDL4 => 



IZD.  DIL D I L  5 nD 

13C D'L6 
\ / 

DIL 14c1 
13D D = L 7  V/ 'IL ' 24D 

NEL 

NOTE' Table 7-1 shows IC 
Pinout. IVCC 8 Gnd). 

7D02 SERVICE 



7D02 Service 

Static Sensitive Devices 
See Marntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

Assembly 

Number (ti used) 

Chassis mounted componenfr have no Assembly Number 
prefix-see end of Replaceable Electrical Parts Llst 

@ Figure 7-1 4B. A14 Probe interface board component locations. 



P/O A14 PROBE INTERFACE DIAGRAM 14B 0 

- 

Chsssls mounted components have no Assembly Number 
pref~x-nee end of Replaceable Electr~cal Parts Llst 

Assembly A14 

Scans by ARTEK MEDU => 

Static Sensitive Devices 
See Mafntenance Sectlon 

BOARD 
LOCATION 

A1 
A2 
82 
B 1 
B 1 
C2 
C1 

CIRCUIT 
NUMBER 

J101 
J102 
J103 
J104 
J105 
J106 
J107 

COMPONENT NUMBER EXAMPLE 

I Component Number 1 

Partial A14 also shown on 14A 

SCHEM 
LOCATION 

D l  
D l  
C1 
C1 
61 
A1 
A1 

- 
A23A2R1234 

Assembly I T T % h e m a t I c  C~rcud  
Number Number Subassembly (rf used) 



7002 SERVICE 

0 2003-2005 

P/O A14 PROBE INTERFACE @ 

1 

D 

2 

L 

3 

L 

4 

L 

5 

A 1 B 1 C 1 D 

5 \ 0 5  
J l 0 7  S l o b  WORD J104 3 1 0 3  J l  02 J \OL 

A C C  MEM EXP O P T  RECOGNIZER TRIGGER IC A C Q  FRONT PANEL FRONT END 

7 
B I C  

3 1 0  

32c 

32D 

- 
.-< 

25 C 

. T 

1 5 6 ~ ~  

CK 

. CLK 

LOOK 

14D 

15C 

1 5 0  

._, 
-, 

- 
Z 5 C  

2 6 C  

26D 

27 D 

- 
-- 

.-T 

.-I 

.-I .-, 
CIL l 

. C I L  2 

C I L  3 

T;- 

I,,, 

- 
/HALT -UT . 

C I L  1 

C I L  2 

C I L  3 

- 
.-_r 

C *  

/ H A L T P U T  

CIL+ 

. 

NOTE Table 7 1 shows IC 

P/O A14 PROBE INTERFACE BD. 
Plnout IVCC & Gnd) 

CIL 4 

- 
-, 

C *  

C* 

/SELP 
, 

I C L K  

C L K  

LOOK 



7 D 0 2  Service 

Static Sensitive Devices 
See Marntenance Section 

COMPONENT NUMBER EXAMPLE 

I Component Number - I 
A23 A2 ~ 1 2 3 4  ' I Assembly TT=z 

Number Subassembly 
Number r!f usedl Number 

I I 
Chass~s-mountedcomponents have no Assembly Number 
prefix-see end of Replaceable Eleclrlcal Parts List 

Figure 7 -1  5A.  A1  5 Main interface board component locations. 



P/O A15 MAIN INTERFACE DIAGRAM 15  0 

Static Sensitive Devices 
See Ma~ntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

A S S E M B L Y  A 1 5  

Component Number - 
A23A2R1234 

Assembly TT T ~ ~ k ~ t ! ~  
Number Subassembly c"Cu'l 

Number (,l usedl 

Chassls mounted components have no ksembly Number 
preflx-see end of Replaceable Electrical Parts List 

BOARD 
LOCATION 

D3 
D3 
8 3  
8 3  

F2 
e2 
e2 
D2 
D2 
C2 
C2 
82 
82 
8 2  
A2 

A1 
A1 
A2 
A 2  
A2 
A3 
A 3  

CIRCUIT 
NUMBER 

C203 
C204 
C209 
C210 

J20 1 
J202 
J203 
J204 
J205 
J206 
J207 
J208 
J209 
J210 
J211 

P212 
P212 
P213 
P214 
P214 
P215 
P215 

Pari~al A15 also shown on diagram 158 and 15C. 

SCHEM 
LOCATION 

D3 
D3 
8 3  
83  

F1 
F1 
E 1 
E l  
D l  
D l  
C1 
C1 
81 
81 
81 

A2 
A3 
A2 
A3 
A4 
A3 
A 4  





by => ARTEK MEDU @ 2003-2005 

7D02 Service 

Static Sensitive Devices 
See Maintenance Secbon 

COMPONENT NUMBER EXAMPLE 

I Assembly _j j L 
Number SuQrsembly C'rcu'f 

Number ((fused) Number I 
I I 

Chassis mounted companents have no Assembly Numbel 
prellx-see end of ReplaceaMe Electrical Parts Llsf 

Figure 7-158. A1  5 Main interface board component locations. 



P/O A15 MAIN INTERFACE DIAGRAM 156 0 

Static Sensitive Devices 
See Maintenance Secbon 

COMPONENT NUMBER EXAMPLE 

Assembly A1 5 

Chassls mounted companents have no Assembly Number 
prefix-see end of Replaceable Oectucal Parts List 

ClRCUlT 
NUMBER 

J201 
5202 
5203 
J204 
J205 
J206 
J207 
J208 
J209 
J210 

Partial A 1 5  also shown on d~agram 15A and 15C 

SCHEM 
LOCATION 

F1 
E l  
E l  
D l  
D l  
C1 
C1 
B1 
A1 
A1 

BOARD 
LOCATION 

F2 
€2  
E2 
D2 
D2  
C2 
C2 
82 
82 
82 



I NOTE: Table 7-1 shows IC 
Pinout. (VCC & Gnd). 

7002 SERVICE 

12 Service 



7D02 Service 

Static Sensitive Devices 
See Marntenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number 

I Assembly J I L 
Number Subassembly jlpLr 

Number f ~ f  usedl I 
I 1 

Chassls mounted companents have no hsembly Number 
prefix-see end of Replaceable Electr~cal Parts List 

@ Figure 7-1 5C. A1 5 Main interface board component locations. 



P/O A15 MAIN INTERFACE DIAGRAM 15C 0 

Static Sensitive Devices 
See Marntenance Sect~on 

COMPONENT NUMBER EXAMPLE 

Assembly A1  5 

Component Number I 

CIRCUIT 
NUMBER 

J201 
J202 
J203 
J204 
J205 
J206 
J207 
J208 
J209 
J210 

Scam by AR TEK MEDU => 

Parr~al A1 5 also shown on 15A and 158. 

SCHEM 
LOCATION 

F 1 
E l  
E l  
D l  
D l  
C1 
C1 
8 1  
A1 
A1 

BOARD 
LOCATION 

F2 
E2 
E2 
D 2  
D2 
C2 
C2 
8 2  
82  
82  
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7D02 Service 

Static Sensitive Devices 
See Marntenance Section 

COMPONENT NUMBER EXAMPLE 

I Component Number - I 
Number (~rf used) 

I I 
Cnarsoc mo.nted componentr nave no ksemo y NumDet 
(Xef11-sm end ol Repraceabe Electr8cal Parts .d 

Figure 7-1 6. A16 Keyboard board component locations. 

A1 6 
Keyboa 



A16 KEYBOARD DIAGRAM 1 6  0 

Scam by ARTEK MEDLQ => 

ASSEMBLY 

CIRCUIT 
NUMBER 

PI  031 
P I  061 
P1061 
PI061 
P2032 

R1012 
R1013 
R1021 
R1031 
R1041 
R1051 
R1081 
R1082 
R3076 
R3096 

S l O l l  
S1012 
S1021 
S1022 
S1031 
51032 
S1041 
S1042 
S1051 
51052 
51061 
51062 
S1071 
S1091 
S2013 
S2014 
52023 
52024 
S2033 
S2034 
S2043 
S2044 
S2053 
S2054 
52063 
S2064 
S2073 
52084 
S2093 
S3016 
S3035 
53036 
S3045 
S3046 
S3055 
S3056 
S3065 
S3066 
S3075 
S3086 
S3095 

Static Sensitive Devices 
See Marntenance Secbon 

COMPONENT NUMBER EXAMPLE 

I Component Number I 

A16 

SCHEM 
LOCATION 

F2 
A1 
E l  
F1 
A2 

A1 
81 
81 
C1 
C1 
D l  
D l  
E 1 
E 1 
F1 

A2 
A2 
82 
8 2  
8 2  
8 2  
C2 
C2 
C2 
C2 
D2 
D2 
D2 
E2 
A3 
A3 
83 
83 
83  
83  
C3 
C3 
C3 
C3 
D3 
D3 
D3 
D3 
E2 
A 4  
83 
84  
C3 
C4 
C3 
C4 
0 3  
D4 
D3 
E4 
E3 

I ' ~ 2 3  A2 ~ 1 2 3 4 '  

Assembly T T / S c h m d t r l .  
Number Subassembly j:,:, 

Number ( ~ f  usedl I 

BOARD 
LOCATION 

8 1  
D l  
0 1  
D l  
8 2  

A1 
A1 
8 1 
6 1  
C 1 
C 1 
D l  
D l  
D2 
D2 

A1 
A1 
A1 
A1 
B 1 
8 1 
B 1 
8 1 
C 1 
C 1 
C 1 
C 1 
D l  
D 1 
A2 
A2 
A2 
A2 
8 2  
8 2  
8 2  
8 2  
C2 
C2 
C2 
C2 
D2 
D2 
D2 
A2 
8 2  
8 2  
8 2  
8 2  
C2 
C2 
C2 
C2 
D2 
D2 
D2 

I I 
Chassis mounted comwnents have no ksembly Numbet 
prefll-see end a1 Replaceable Electr~cal Parts Ltrt 



7D02 Service 

I 1 H O R l Z  POS I VERT POS I 

START / STOP 

51091 

VERTICAL 
POSITION 

L 

FROM NOTE: A "I" in front of a signal name or part of a signal name indicates that NOTE: Table 7-1 shows IC 
the signal is active when low. E.g., R/W implies-O=Wnte, 1 =Read Pinout. (VCC & Gnd). 

PI012 A1 6 KEY BOARD DO. 

7D02 SERVICE @ 
2919- 180 A16 KEYBOARD Q 



Static Sensitive Devices 
See Maintenance Sectton 

COMPONENT NUMBER EXAMPLE 

Component Number  1.1 
' A23 A2 ~ 1 2 3 4  ' 

Assembly T T T ~ c h t t c  
Number Subassembly 

Number ( r f  usedl 

Chassls mounted comwnents have no ksembly Numbe! 
prefix-see end of Replaceable Electr~cal Parts List 

Figure 7-1 7. A1 7 P6451 Interface board component locations. 



CH.  I 

/ C H . Z  

C/Q (NOT USED) 

'I c/Q, (NOT Ll5e0) 

V THRESHOLD L 
V REF >+ 

'I NOTE: Table 7-1 shows IC 
Pinout. (VCC & Gnd). I I 

TO DAC 
F R O N T  
E N D  BD 

A17 PC3451 INTERFACE BO. 1'" 
NOTE: A "1" in front of a signal name or part of a signal name indicates that 

the signal is active when low. E.g., R/W implies-O=Write, 1 =Read 

Scans by ARTEK MEDM 



Section 8-7D02 Service 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore 
important, when ordering parts, to include the following 
informatior, in your order: Part number, instrument type or 
number, serial number, and mod~fication number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in part 
number. 

INDENTATION SYSTEM 
Th~s  mechanical parts list is indented to indicate item 

relationships. Following is an example of the indentation system 
used in the description column. 

1 2 3 4 5  Name 8 Description 

Assembly andlor Component 
Attach~ng parts for Assembly andlor Component 

_ _ _  * _ _ _  

Detall Part of Assembly andlor Component 
Attach~ng parts for Detarl Part 

_ _ _ * _ _ _  

Parts of Deta~ l  Part 
Attach~ng parts for Parts o f  Detatl Part 

_ _ _ * _ - -  

Change information, if any, is located at the rear of this Attach~ng Parts always appear in the same indentation as 

manual. the item it mounts, while the detail parts are indented to the right. 
Indented items are part of, and included with, the next higher 

SPECIAL NOTES AND SYMBOLS ~ndentation The separation symbol - - - * - - - indicates the end of 
attaching parts. 

XOOO Part first added at this serial number 

OOX Part removed after this serial number 

FIGURE AND INDEX NUMBERS 
Items in this section are referenced bv fiaure and index 

numbers to the illustrations. 

# 
ACTR 
ADPTR 
ALIGN 
AL 
ASSEM 
ASSY 
ATTEN 
AWG 
BD 
BRKT 
BRS 
BRZ 
BSHG 
CAB 
CAP 
CER 
CHAS 
CKT 
COMP 
CONN 
cov 
CPLG 
CRT 
OEG 
DWR 

INCH 
NUMBER SIZE 
ACTUATOR 
ADAPTER 
ALIGNMENT 
ALUMINUM 
ASSEMBLED 
ASSEMBLY 
ATTENUATOR 
AMERICAN WlRE GAGE 
BOARD 
BRACKET 
BRASS 
BRONZE 
BUSHING 
CABINET 
CAPACITOR 
CERAMIC 
CHASSIS 
CIRCUIT 
COMPOSITION 
CONNECTOR 
COVER 
COUPLING 
CATHODE RAY TUBE 
DEGREE 
DRAWER 

ELCTRN 
ELEC 
ELCTLT 
ELEM 
EPL 
EQPT 
EXT 
FIL 
FLEX 
FLH 
FLTR 
FR 
FSTNR 
FT 
FXD 
GSKT 
HDL 
HEX 
HEX HD 
HEX SOC 
HLCPS 
HLEXT 
HV 
IC 
ID 
IDENT 
IMPLR 

Attaching parts must be purchased separately, unless otherwise 
specified. 

ITEM NAME 
In the Parts List, an ltem Name is separated from the 

description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further ltem 
Name identif~cation, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 

ABBREVIATIONS 

ELECTRON 
ELECTRICAL 
ELECTROLYTIC 
ELEMENT 
ELECTRICAL PARTS LIST 
EQUIPMENT 
EXTERNAL 
FlLLlSTER HEAD 
FLEXIBLE 
FLAT HEAD 
FILTER 
FRAME or FRONT 
FASTENER 
FOOT 
FIXED 
GASKET 
HANDLE 
HEXAGON 
HEXAGONAL HEAD 
HEXAGONAL SOCKET 
HELICAL COMPRESSION 
HELICAL EXTENSION 
HIGH VOLTAGE 
INTEGRATED CIRCUIT 
INSIDE DIAMETER 
IDENTIFICATION 
IMPELLER 

IN INCH 
INCAND INCANDESCENT 
INSUL INSULATOR 
INTL INTERNAL 
LPHLDR LAMPHOLDER 
MACH MACHINE 
MECH MECHANICAL 
MTG MOUNTING 
NIP NIPPLE 
NON WlRE NOT WlRE WOUND 
OED ORDER BY DESCRIPTION 
OD OUTSIDE DIAMETER 
OVH OVAL HEAD 
PH BRZ PHOSPHOR BRONZE 
PL PLAIN or PLATE 
PLSTC PLASTIC 
PN PART NUMBER 
PNH PAN HEAD 
PWR POWER 
RCPT RECEPTACLE 
RES RESISTOR 
RGD RIGID 
RLF RELIEF 
RTNR RETAINER 
SCH SOCKET HEAD 
SCOPE OSCILLOSCOPE 
SCR SCREW 

SE SINGLE END 
SECT SECTION 
SEMICOND SEMICONDUCTOR 
SHLD SHIELD 
SHLDR SHOULDERED 
SKT SOCKET 
SL SLIDE 
SLFLKG SELF-LOCKING 
SLVG SLEEVING 
SPR SPRING 
SO SQUARE 
SST STAINLESS STEEL 
STL STEEL 
SW SWITCH 
T TUBE 
TERM TERMINAL 
THD THREAD 
THK THICK 
TNSN TENSION 
TPG TAPPING 
TRH TRUSS HEAD 
V VOLTAGE 
VAR VARIABLE 
W/ WITH 
WSHR WASHER 
XFMR TRANSFORMER 
XSTR TRANSISTOR 



Replaceable Mechanical Parts-7DO2 Service 

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 

Mfr. Code Manufacturer Address City, State. Zip 

OOOFU 
00779 
02107 
05574 
12327 
13511 
22526 
22599 
24931 
52905 
71785 
73743 
73803 

WRIGHT ENGINEERED PLASTICS 
AMP, INC. 
SPARTA MANUFACTURING COMPANY 
VIKING INDUSTRIES, INC. 
FREEWAY CORPORATION 
AMPHENOL CARDRE DIV., BUNKER RAM0 CORP. 
BERG ELECTRONICS, INC. 
ESNA, DIV. OF AMERACE CORPORATION 
SPECIALITY CONNECTOR CO., INC. 
SIMPLEX MFG. COMPANY 
TRW, CINCH CONNECTORS 
FISCHER SPECIAL MFG. CO. 
TEXAS INSTRUMENTS, INC., METALLURGICAL 
MATERIALS DIV. 
ITEN FIBRE CO., 
ILLINOIS TOOL WORKS, INC. 
SHAKEPROOF DIVISION 
TEKTRONIX, INC . 
ARROW FASTENER CO., INC. 
ELECTRICAL SPECIALITY CO., SUBSIDIARY OF 
BELDEN CORP. 
CENTRAL SCREW CO. 
SEASTROM MFG. COMPANY, INC . 
TEXTRON INC. CAMCAR DIV 
WECKESSER CO., INC. 
RUBBER TECK, INC. 

- - 

10350 OLD REDWOOD HIGHWAY 
P 0 BOX 3608 
ROUTE NO. 2, BOX 128 
21001 NORDHOFF STREET 
9301 ALLEN DRIVE 

YOUK EXPRESSWAY 
16150 STAGG STREET 
2620 ENDRESS PLACE 
5224 NE 42ND AVENUE 
1501 MORSE AVENUE 
446 MORGAN ST. 

- - 

WINDSOR, CA 95492 
HARRISBURG, PA 17105 
DOVER, OH 44622 
CHATSWORTH, CA 91311 
CLEVELAND, OH 44125 
LOS GATOS, CA 95030 
NEW CUMBERLAND, PA 17070 
VAN NUYS, CA 91409 
GREENWOOD, IN 46142 
PORTLAND, OREGON 97218 
ELK GROVE VILLAGE, IL 60007 
CINCINNATI, OH 45206 

34 FOREST STREET 
4001 BENEFIT AVE., P 0 BOX 9 

ST. CHARLES ROAD 
P 0 BOX 500 
271 MAYHILL ST. 

213 E. HARRIS AVE. SOUTH 
2530 CRESCENT DR. 
701 SONORA AVENUE 
600 18TH AVE 
4444 WEST IRVING PARK RD. 
19115 HAMILTON AVE., P 0 BOX 389 

ATTLEBORO, MA 02703 
ASHTABULA, OH 44004 

ELGIN, IL 60120 
BEAVERTON, OR 97077 
SADDLE BROOK, NJ 07662 

SAN FRANCISCO, CA 94080 
BROADVIEW, IL 60153 
GLENDALE, CA 91201 
ROCKFORD, IL 61101 
CHICAGO, IL 60641 
GARDENA, CA 90247 



Replaceable Mechanical Parts-7DO2 Service 

Fig. & 
Index Tektronix SeriallModel No. 
No. Part No. Eff Dscont 

Mfr 
Qty 1 2 3 4 5  Name & Description Code Mfr Part Number 

1 PANEL, FRONT :UPPER 
(ATTACHING PARTS) 

4 SCREW,CAP:2-56 X 0.255,BUTTON HD 
4 WASHER,LOCK: INTL ,O. 092 ID X 0.18"0~, STL - - - * - - -  
2 BUSHING,SLEEVE:0.190 ID X 0.175 THK 
1 SUBPANEL ,FRONT :UPPER 

(ATTACHING PARTS ) 
9 SCREW,MACHINE:2-56 X 0.188" 82 DEG,FLH,STL 
2 SCREW ,MACHINE :4-40 X 0.188"100 DEG,FLH STL - - - * - - -  
8 SPACER,POST:0.275,2-56 THD THRU 

(ATTACHING PARTS) 
8 SCREW,MACHINE:2-56 X 0.188 INCH,PNH STL - - - * - - -  
18 PUSH BUTTON:GY,0.225 X 0.4 X 0.17 
1 PUSH BUTTON:GRAY,l 
1 PUSH BUTTON:GRAY,Z 
1 PUSH BUTTON:GRAY,3 
1 PUSH BUTTON : GRAY, 4 
1 PUSH BUTTON:GRAY,5 
1 PUSH BUTT0N:GRAY ,6 
1 PUSH BUTTON:GRAY,7 
1 PUSH BUTTON:GRAY,8 
1 PUSH BUTTON:GRAY,9 
1 PUSH BUTTON:GRAY,O 
1 PUSH BUTTON:GRAY,A 
1 PUSH BUTTON :GRAY, B 
1 PUSH BUTTON:GRAY,C 
1 PUSH BUTTON:GRAY,D 
1 PUSH BUTTON:GRAY,E 
1 PUSH BUTTON:GRAY,F 
1 PUSH BUTTON:GRAY,X 
4 PUSH BUTT0N:TV GRAY,TRIANGLE SILVER 
2 PUSH BUTT0N:TV GRAY,TRIANGLE SILVER 
1 CKT BOARD ASSY:KEYBOARD(SEE A16 REPL) 
19 . TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
41 . SWITCH,PUSHBUTTON:(SEE Al6S1011,S1012,S1021, 
- . S1022,S1031,S1032,S1041,S1042,S1051,S1052 
- . S1061,S1062,S1071,S1091,S2013,S2014,S2023, 
- . S2024,S2033,S2034,S2043,S2044,S2053,S2054, 
- . S2063,S2064,S2073,S2084,52093,S3016,S3035, 
- . S3036,S3045,S3046,S3055,S2056,S3065,S3066, 
- . S3075 ,S3086 ,S3095 REPL) 
1 PANEL, FRONT : LOWER 

(ATTACHING PARTS) 
4 SCREW,CAP:2-56 X 0.255,BUTTON HD 
4 WASHER,LOCK:INTL,0.092 ID X 0.18"0D,STL - - - * - - -  
1 CONNECTOR,RCPT,:BNC,MALE,3 CONTACT 

(ATTACHING PARTS) 
1 NUT,PLAIN,HEX.:0.5-28 X 0.562 INCH HEX,BRS 
1 WASHER,LOCK:INT,0.521 ID X 0.625 INCH OD 

- - - 4 - - -  

1 CONN,RCPT,ELEC:BNC,FEMALE 
1 TERMINAL,LUG:0.3911' ID INT TOOTH 
1 SUBPANEL,FRONT:LOWER 

(ATTACHING PARTS) 
3 SCREW,MACHINE:4-40 X 0.188"100 DEG,FLH STL - - - * - - -  
1 CKT BOARD ASSY:P6451 INTERFACE(SEE A17 REPL) 

(ATTACHING PARTS) 
4 SCREW,MACHINE:2-56 X 0.188" 82 DEG,FLH,STL 
4 POST,ELEC-MECH:0.475" LONG X0.125 HEX 
4 SCREW,MACHINE:2-56 X 0.188 INCH,PNH STL - - - * - - -  

OBD 
1202-00-00-0541C 

OBD 
OBD 

83385 

OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 
OOOFU 

22526 

OBD 

OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 
OBD 

OBD 
1202-00-00-0541C 

OBD 
OBD 

OBD 

83385 OBD 
80009 129-0546-00 
83385 OBD 



Replaceable Mechanical Parts-7D02 Service 

Fig. & 
Index Tektronix SerialIModel No 
No Part No Eff Dscont Qty 1 2 3 4 5 Name & Description 

----- ----- - . CKT BOARD ASSY INCLUDES: 
1-28 131 -0608-00 28 . TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
-29 131-1897-00 1 . CONNECTOR,RCPT,:25 MALE CONTACT 

(ATTACHING PARTS) 
-30 21 1-0022-00 2 . SCREW,MACHINE:2-56 X 0.188 INCH,PNH STL 

- - - * - - -  
-31 386-4224-00 1 . PLATE,CONN MTG:ALUMINUM 

(ATTACHING PARTS) 
-32 211-0007-00 2 . SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 
-33 210-0259-00 BOlOlOO B020944X 1 . TERMINAL,LUG:O.O99"1D INT TOOTH,SE 

- - - * - - -  
-34 129-0285-00 2 . POST,ELEC-MECH:O.281 L X 0.188 HEX BRS 

(ATTACHING PARTS) 
-35 211-0007-00 2 . SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 

- - - * - - -  
-36 175-2853-00 1 CA ASSY,SP,ELEC:5,26 AWG,3.0 L 
-37 348-0235-00 2 SHLD GSKT,ELEC:4.734 INCH LONG 
-38 386-4098-01 1 SUBPANEL,FRONT:FINISHED 
-39 ----- ----- 1 CKT BOARD ASSY:MAIN INTERFACE(SEE A15 REPL) 

(ATTACHING PARTS) 
-40 211-0661-00 7 SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 

- - - * - - -  
----- ----- - . CKT BOARD ASSY INCLUDES: 

-41 131-0608-00 28 . TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
-42 131-2451-00 11 . CONN,RCPT,ELEC:EDGECARD,15/30 CONT,O.l SP 
-43 220-0547-06 7 NUT BLOCK:0.38 X 0.26 X 0.282 

(ATTACHING PARTS) 
-44 21 1-0105-00 7 SCREW,MACHINE:4-40 X 0.188"100 DEG,FLH STL 

- - - * - - -  
-45 426-1603-00 2 FR SECT,PLUG-1N:TOP 6 BOTTOM RIGHT 

(ATTACHING PARTS) 
-46 213-0793-00 8 SCREW,TPG,TF:6-32 X 0.4375,TAF'TITE,FIL 

- - - * - - -  
-47 361-0326-00 1 SPACER,SLEEVE:0.18 ID X 0.25 OD X 0.10"L 
-48 366-1058-80 1 KNOB:GRAY,7DO2 
-49 214-1095-00 1 PIN,SPG,SPLIT:0.094 OD X 0.187 INCH LONG 
-50 105-0076-00 1 REL BAR,LATCH:PLUG-IN UNIT 
-51 214-1280-00 1 SPRING,HLCPS:O.14 OD X 1.126"L,O. 16"DIA W 
-52 214-1054-00 1 SPRING,FLAT:0.825 X 0.322,SST 
-53 105-0075-00 1 BOLT,LATCH:7A 6 7B SER PL-IN 
-54 426-1650-00 1 FR SECT,PLUG-1N:CENTER BOTTOM 

(ATTACHING PARTS) 
-55 213-0793-00 4 SCREW,TPG,TF:6-32 X 0.4375,TAPTITE,FIL 

- - - * - - -  
-56 214-2976-00 1 STAB,CIRCUIT,BD:ALUMINUM 

(ATTACHING PARTS) 
-57 211-0007-00 2 SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 

- - - * - - -  
-58 214-1061-00 1 SPRING,GROUND:FLAT 
-59 214-3121-00 1 STAB,CIRCUIT BD:ALUMINUM 

(ATTACHING PARTS) 
-60 211-0007-00 2 SCREW,MACHINE:L-40 X 0.188 INCH,PNH STL 

- - - * - - -  
-61 220-0547-06 5 NUT BLOCK:0.38 X 0.26 X 0.282 

(ATTACHING PARTS) 
-62 211-0105-00 5 SCREW,MACHINE:4-40 X 0.188"100 DEG,FLH STL 

- - - * - - -  
-63 426-1602-00 2 FR SECT,PLU-1N:TOP LEFT 

(ATTACHING PARTS) 
-64 21 3-0793-00 8 SCREW,TPG,TF:6-32 X 0.4375,TAPTITE,FIL 

- - - * - - -  
-65 220-0547-06 2 NUT BLOCK:0.38 X 0.26 X 0.282 

(ATTACHING PARTS) 
-66 211-0105-00 2 SCREW,MACHINE:4-40 X 0.188"100 DEG,FLH STL 

- - - * - - -  

M fr 
Code Mfr Part Number 

83385 OBD 

83385 OBD 
80009 210-0259-00 

83385 OBD 

83385 OBD 

83385 OBD 

80009 426-1603-00 

93907 OBD 

93907 OBD 

80009 214-2976-00 

83385 OBD 

83385 OBD 

83385 OBD 

93907 OBD 

83385 OBD 



Replaceable Mechanical pais-7~02 Service 

Fig. & 
Index 
No. 

Mfr 
Code 

Tektronix SerialIModel No. 
Part No. Eff Dscont Qty 1 2 3 4 5  Name & Descr~ption 

FR SECT,PLUG-1N:BOTTOM LEFT 
(ATTACHING PARTS) 

SCREW,TPG,TF:6-32 X 0.4375,TAPTITE,FIL - - - * - - -  
CKT BOARD ASSY:PROBE INTERFACE(SEE A14 REPL) 

(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL - - - * - - -  
. CKT BOARD ASSY INCLUDES: 
. CONN,RCPT,ELEC:EDGECARD,~~/~O CONT,O.l SP 
. CONN,RCPT,ELEC:EDGECARD,~O/~O CONT,O.l SP 
. CONN,RCPT,ELEC:(SEE ~ 1 4 ~ 1 0 1  REPL) 
SHIELD,ELEC:PLUG-IN SIDE 
. INSULATOR,PLATE:CONNECTOR,POLYESTOR 
. SHIELD,ELEC:PLUG-IN SIDE 
SHIELD,ELEC:CIRCUIT BOARD 

(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL - - - * - - -  
TRANSISTOR: (SEE 41035 REPL) 

(ATTACHING PARTS) 
SCREW,MACHINE:4-4 X 0.312 INCH,PNH STL 
WSHR,SHOULDERED:O.116 ID X 0.138 INCH OD - - - * - - -  
INSULATOR,FILM:TRANSISTOR 
TRANSISTOR: (SEE Q1015 REPL) 

(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 
WSHR,SHOULDERED:O.116 ID X 0.138 INCH OD - - - * - - -  
INSULATOR,FILM:TRANSISTOR 
SEMICOND,DEVICE:(SEE CR2013,CR5013 REPL) 

(ATTACHING PARTS) 
NUT,EXTENDED WA:10-32 X 0.375 INCH,STL 
WASHER,FLAT:O.ZOG ID X 0.438 INCH OD,STL 
WSHR,SHOULDERED:# 10 FIBER 
WASHER,NONMETAL:0.188 ID X 0.313" OD,TEFLON 
WASHER,NONMETAL:0.196 ID X 0.625" OD,MICA 
TERMINAL,LUG:0.20 ID X 0.344 OD,SE,BRS 
NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL - - - * - - -  
HEAT SINK,ELEC:(~)TO-220 6 (~)DIODES,AL 

(ATTACHING PARTS) 
SCREW,MACHINE:lO-32 X 0.312 INCH,PNH STL 
SCREW,MACHINE:6-32 X 0.375"100 DEG,FLH STL - - - * - - -  
SPACER,POST:1.296 L W/6-32 THD EA END,AL 

(ATTACHING PARTS) 
SCR,ASSEM WSHR:6-32 X 0.312 L,PNH,STL - - - * - - -  
CKT BOARD ASSY:POWER SUPPLY(SEE All REPL) 
. COIL,RF: (SEE ~5034 REPL) 

(ATTACHING PARTS) 
. SCREW,MACHINE:2-56 X 0.875 INCH,PNH,STL 
. NUT,PLAIN,HEX.:2-56 X 0.188 INCH,BRS 
. WASHER,LOCK:INTL,0.092 ID X O.l8"OD,STL 
. WASHER,FLAT:0.093 ID X 0.281 INCH OD - - - * - - -  
. SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 
. SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE . SKT,PL-IN ELEK:TRANSISTOR,3 CONTACT 
CKT BOARD ASSY:HORIZONTAL INTFC(SEE A13 REPL) 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
CKT BOARD ASSY:VERTICAL INTERFACE(SEE A12 REPL) 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
. TERM,TEST PoINT:(sEE A12TPl,TP2,TP3,TP4 REPL) 

Mfr Part Number 

OBD 

OBD 

OBD 

OBD 
A7148516P2 

OBD 
A7148516P2 

OBD 
OBD 
OBD 
OBD 
OBD 
A373-148-1 
OBD 

OBD 
OBD 

OBD 

OBD 
2812157-402 
1202-00-00-0541C 
OBD 



- 
Replaceable Mechanical Parts-7DO2 Service 

Fig. & 
Index Tektronix SeriallModel No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

GUIDE,CKT CARD:PLASTIC 
(ATTACHING PARTS) 

SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 
NUT,SLEEVE:6-32 X 0.204 OD X 0.118 L BRS - - - * - - -  
CA ASSY,SP,ELEC:6,26 AWG,lO.OL 
WIRE SET,ELEC: 
CA A S S Y , S P , E L E C : ~ ~ , ~ ~ A  WG,3.0 L 
WIRE SET,ELEC: 
CLAMP,LOOP:PLASTIC,W/ADHESIVE BACK 
PANEL,REAR: 

OBD 
220-0557-00 



Replaceable Mechanical Parts-7DO2 Service 

Fig. & 
Index 
No. 

Tektronix SerialiModel No. 
Part No. Eff Dscont 1 2 3 4 5  Name & Description 

CA ASSY,SP,ELEC:3,26 AWG,6.0 L 
CA ASSY,SP,ELEC:5,26 AWG,3.0L 
CA ASSY,SP,ELEC:8,26 AWG,3.5 L 
CA ASSY,SP,ELEC:6,26 AWG,3.5 L 
CKT BOARD ASSY:FRONT PANEL(SEE A01 REPL) 

(ATTACHING PARTS) 
SCREW,MACHINE:~-40 X 0.188"100 DEG,FLH STL - - - * - - -  
. CKT BOARD ASSY INCLUDES: 
. GUIDE,PROBE:POLYCARBONATE 

(ATTACHING PARTS) 
. SCR,ASSEM WSHR:4-40 X 0.438 INCH,PNH BRS 
. WASHER,FLAT:0.115 ID X 0.008 THK 
. SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 
. NUT BLOCK:0.38 X 0.26 X 0.282 - - - * - - -  
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
. BUS,CONDUCTOR:2 WIRE BLACK 
. CONN,RCPT,ELEC:EDGECARD,32/34 CONT 
. SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 
. TERM,TEST POINT: (SEE AOlTP1053 REPL) 
CKT BOARD ASSY : IC ACQUISTION(SEE A02 REPL) 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
. TERM. SET,P1N:36/0.025 SQ PIN,ON 0.1 CTRS 
. SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 
. SOCKET,PLUG-IN:22 CONTACT 
CKT BOARD ASSY :TRIGGER(SEE ~ 0 3  REPL) 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
. BUS,CONDUCTOR:2 WIRE BLACK 
. SOCKET,PLUG-IN:20 LEAD DIP,CKT BD MTG 
CKT BOARD ASSY:FRONT END(SEE ~ 0 4  REPL) 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
. SOCKET,PIN CONN:W/O DIMPLE 
. E 
. SOCKET,PLUG-IN:20 LEAD DIP,CKT BD MTG 
CKT BOARD ASSY:WORD RECOGNIZER(SEE A05 REPL) . TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
. SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE 
. SOCKET,PLUG-IN:22 CONTACT 
. SOCKET,PLUG-IN:20 LEAD DIP,CKT BD MTG 
CKT BOARD ASSY:EWANSION 0PT(SEE A06 REPL) 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
. SOCKET,PLUG-IN:22 CONTACT 
. SOCKET,PLUG-IN:2O LEAD DIP,CKT BD MTG 
CKT BOARD ASSY:ACQUISITION MEM(SEE A07 REPL) 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
. SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE 
. SOCKET,PLUG-IN:22 CONTACT 
CKT BOARD ASSY : STATE MACHINE(SEE A08 REPL) 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
. SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 
. SOCKET,PLUG-IN:22 CONTACT 
. TERM,TEST POINT:(SEE AO8TPl1 REPL) 
CKT BOARD ASSY:CPU(SEE A09 REPL) 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
. BUS,CONDUCTOR:2 WIRE BLACK 
. CONN,RCPT,ELEC:CKT BD,6 CONT,FEMALE 
. SKT,PL-IN ELEK:MICROCKT,24 PIN,LOW PROFILE 
. SOCKET,PLUG-IN:LO DIP,LOW PROFILE 
. SOCKET,PLUG-IN:2O LEAD DIP,CKT BD MTG 
. SKT,PL-IN ELEK:MICROCKT,18 PIN,LOW PROFILE 
. TERM,TEST POINT:(SEE A09TP41,TP42,TP43 AND 
. TP49 REPL) 
CKT BOARD ASSY:DISPLAY(SEE A ~ O  REPL) 
. SOCKET,PIN TERM:0.088 OD X 0.247 INCH L 
. SKT,PL-IN ELEK:MICROCKT,24 PIN,LOW PROFILE 
. SKT,PL-IN ELEK:MICROCKT,18 PIN,LOW PROFILE 
. STRAP,RETAINING:0.075 DIA X 4.0 L,MLD RBR 

Mfr 
Code Mfr Part Number 

80009 175-3226-00 
80009 175-2774-00 
80009 175-2850-00 
80009 175-2851-00 

83385 OBD 

OBD 
210-1348-00 
OBD 
220-0547-06 
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Fig. & 
Index Tektronix SeriallModel No Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

1 PROBE,DATA ACQ: MULTI LEAD,W/ACCESS 80009 010-6451-03 
1 MANUAL,TECH:OPERATORS,REFERENCE 80009 070-2915-00 
1 MANUAL,TECH:OPERATORS 80009 070-2918-00 
1 MANUAL,TECH:SERVICE 80009 070-2919-00 
1 SHEET,TECHNICAL:INSTR 7D02F01 80009 070-3622-00 
1 SHEET,TECHNICAL:INSTR 7D02F03 80009 070-3623-00 
1 MANUAL,TECH:OPERATORS,LEARNING GUIDE 80009 070-3420-00 



MANUAL CHANGE INFORMATION 

At Tektronix, we continually strive to keep up with latest electronicdevelopments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested. 

Sometimes, due to printing and shipping requirements, we can't get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Since the change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 

SERVICE NOTE 

Because of the universal parts procurement problem, some electrical parts in your 
instrument may be different from those described in the Replaceable Electrical Parts 
List. The parts used will in no way alter or compromise the performanceor reliability 
of this instrument. They are installed when necessary to ensure prompt delivery to 
the customer. Order replacement parts from the Replaceable Electrical Parts List. 

Scans by ARTEK MEDL4 => 



CALIBRATION TEST EQUIPMENT REPLACEMENT 

Calibration Test Equipment Chart 
This chart compares TM 500 product performance to that of older Tektronix equipment. Only those 
characteristics where significant specification differences occur, are listed. In some cases the new instrument 
may not be a total functional replacement. Additional support instrumentation may be needed or a change in 
calibration procedure may be necessary. 

Com~arison of Main Characteristics 

PG 502 replaces 107 

PG 508 replaces 114 

107 - Risetime less than 
. 3.0 ns into 50 n. 

108 - 10 V output pulse 
1 ns Risetime 

DM 501 replaces 7D13 
PG 501 replaces 107 

108 

PG 502 - 5 V Output 
PG 502 - Risetime less than 

1 ns; 10 ns 
Pretrigger pulse 
delay 

PG 501 - Risetime less than 
3.5 ns into 50 n. 

PG 501 - 5 V output pulse; 
3.5 ns Risetime 

108 - 10 V output 
111 - Risetime 0.5 ns; 30 

to 250 ns 
Pretrigger pulse 
delay 

Performance of replacement equipment is the same or 
better than equipment being replaced. 

PG 506 replaces 106 

067-0502-01 

SG 503 replaces 190, 
190A, 1906 

PG 506 - Positive-going 
trigger output sig- 
nal at least 1 V; 
High Amplitude out- 
put, 60 V. 

PG 506 - Does not have 
chopped feature. 

SG 503 - Amplitude range 
5 mV to 5.5 V p-p 

SG 503 - Frequency range 
250 kHz to 250 MHz. 

SG 504 replaces I 
067-0532-01 1 SG 504 - Frequency range 

TG 501 - Trigger output- 
slaved to marker 
output from 5 sec 
through 100 ns. One 
time-mark can be 
generated at a time. 

067-0650-00 
TG 501 replaces 180, 

TG 501 - Trigger output- 
slaved to market 
output from 5 sec 
through 100 ns. One 
time-mark can be 
generated at a time. 

TG 501 - Trigger output- 
slaved to marker 
output from 5 sec 
through 100 ns. 
One time-mark can 
be generated at 
a time. 

245 MHZ to 1050 MHz. 

106 - Positive and Negative- 
going trigger output 
signal, 50 ns and 1 V; 
High Amplitude output, 
100 v. 

0502-01 - Comparator output 
can be alternately 
chopped to a refer- 
ence voltage. 

1906 - Amplitude range 40 mV 
to 10 V p-p. 

0532-01 - Frequency range 
65 MHz to 500 MHz. 

0532-01 - Frequency range 
65 MHz to 500 MHz. 

180A - Trigger pulses 1, 10, 
100 Hz; 1, 10, and 
100 kHz. Multiple 
time-marks can be 
generated simultan- 
eously. 

181 - Multiple time-marks 
184 - Separate trigger 

pulses of 1 and 0.1 
sec; 10, 1, and 0.1 
ms; 10 and 1 ps. 

2901 - Separate trigger 
pulses, from 5 sec 
to 0.1 ps. Multiple 
time-marks can be 
generated simultan- 
eously. 

NOTE: All TM 500 generator outputs are short-proof. All TM 500 plug-in instruments require TM 500-Series Power Module. 

REV 6, JUN 1978 
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Wronixm MANUAL CHANGE INFORMATION 
COMM~TTED TO EXCELLENCE Date: 8-5-8 1 Change Reference: PI43785 

product: 7D02 Logic  Analyzer S e r v i c e  ManualPartNo.: 070-2919-00 

DESCRIPTION 

I EFF SN 8021565 I 
TEXT, REPLACEABLE ELECTRICAL PARTS LIST AND SCHEMATIC DIAGRAM CHANGES 

CHANGE TO: 

A09 670-5984-01 CKT BOARD ASSY:CPU 

I The above p a r t s  are added t o  t h e  A09 CPU c i r c u i t  board assembly and w i l l  be  shown 
on t h e  A09 CPU diagram 9A. S e e  p a r t i a l  below f o r  l o c a t i o n  of added p a r t s .  
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