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The Guilford 99'er Users' Group Newsletter i3 free to dues paying members
(One copy per family, please). Dues are $12.00 per family, per vear. Send
check to:Tony Kleen c/c 3202 Canterbury Dr., Greensboro, NC 27408. The

Software Library is for dues paying members only. (Bedb Carmany Ed )
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CUR NEXT MEETING

DATE: August 6, 1991 Time: 7:30 PM. Place: Glenwood Recreation
Center, 2010 S. Chapman Street.

Program for this meeting will be a demonstration of how to create
boot up menus in both TI-FORTH and Wycove FORTH. The 'hows' and
‘'whys' of how the selections are made to appear on the screen and
what happens when you make your choice will be explored.

MINUTES

The duly meeting of the builford 99°er Users® Broup was held on Tuecday the second, at the Glenwocd Recreation Canter on
Chapaan Street in Greensboro, NC, There were six members present.

The meeting spened promptly at 7:30, led by directer beorge von Seth. There was sose olé business to attend to. We had ™
talked eariier, at the Jure seeting, about vpgrading the PE-Box with a BS3D drive. [ reainded the meaberchip that the PER was
*or loan’, and not purchased. Since the owner has a spars DSSD half-height at hose just collecting dust, he agreed o replace
the old 338D _ggmetise. L

Hew business was ligited to who would present next month's prograe. Bob EBarmany gracimusly accepted the oppporiunity ta
show us a  aeme driven appI&tation wFitten in FORTH, Bob, we'rs sure sorry we iwisted your arm so far that we sprained your
elhoK, ’ '

Bob gave us a report on our frishds From Australia. Pefer Seith has had & oquadruple heart bypass surjery but is
recavering fguitkly, Toay MWchovers is to have amother cornea isplant. Hope this goes well, and you both recover guickly.
Alsp, Funpelweb 4,49 has been rompleted iand distributed?). 3ok says that version 4,50 will probably be 2 rewrits of the
Ti-Writer Editor.

The secretary/treasurers reports were accepied as written/read, s of this writing the club has $177.00 in the treasury,

The prograa for July was & presentation of sy latest TI-BASE application, the MENU Manager. This application’s purpose
is te allow a new wser of any of ay other applications to simply insert the KLEEN’ application diskette ard e allaned
lepsdizte access to those other applications. IF you tailor the SETUP coamand file supplied on the “KLEEW diskette to vour
systea configuration, and then boot the TI-BASE software, ther the Meru Manager’s applicalion sofiware is autneatically lpaded
for you and you a7e given an inforsational message as to its availability. :

As with all oF my other applications, a <Tiutorial selection is available., The resainder of the presentation was 2
review of the tutorial, 1 then desonsiarted how each menu screen’ has 2 ‘help panel’ available t{one simply requests the
thelp selectimn).  Beveral constructive suggestions were given, as were guestions and inguiries that will quite likely lead
io isprovesents in this application’s perforzance ane use. Thank you for taking such an aciive ipterest in this project,
["11 %eep you informed as %o its progress

Respecifully Subaitted,

Tony Kleen

WITH CONDOLENCES
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Both Gbeorge ant 1 got the same disappeinting letter the wther day from Briap Woods (Brian is the Szcrelary of the Bunter
] 3 oy 4 !
Yalley UG}, [ think the gucted teut of the letter says % alil!!

*At the Annual General Meeting of the Hunter Yalley 99ers Usars Group held last Tuesday 25th June, if wac decided by the
attending nembers that the Sroup should be weund up.

The ressens for this derision are ruserous, the aain reasons being a lack of mesbers willing to stand for Cosmittee
positions, the almost non-existent contributions to the newsletter, and the general iack of programs available locally for the
1, resulting in more pecple upgrading to other cosputers. fs well, it has becose mcre difficult to arrange deacs, str at the
aonthly seetings that wouid be of interest to those Few aembers that attend.*

Mith these brief paragraphs, the Hunter Yalley Ub has ceased to exist! It was, at one tise, one of the largest TI Users
broups in Australiz and the entire world. The talent contained in that single orgamization was truly spectacular--the
Mchoverns (FPHER}, Neil Quign (GUEST RAMdisk amd 32K cartridge), Ron ¥leinschafer {Buest softwarsi, etr., etr.

The Mcbovernz intend to develop FPWED Ffor awhile yet and Ron Xleinschafer will also continue {g develep GUEST,  The sad
part is the cessation of the cutstanding newsletter that will end with the issue in sid-Sugust.

¥her vou ponder the Future of pur YA, consider Brian’s remarks and see if there isn’t scasthing vou can 4o to to preserve
the pzisience of our “1ittle band’. Tt sounds 1iks he ronld he describing the Guilford 95ers!!

T DISK SPECS

The diskette usec on the Home cosputer Disk Peripheral has the following specifirations:

Capacity: 92160 bytes per disk; 2304 bytes per track; 254 bytes per sertor; 9 sectors per track

Encoding methodr FM Single Density Recording

Nini disketis type 34 104 [ANSI standarg 5.25%)

The specified diskette contains a total of 360 sectors of 256 byies each. Inm the remainder of this chapter sach sector
will be addressed as if the diskette was a linear sedius, i.e. track & sector 9 will be designated "sector 9'; track 39
sector B equals "sector JE9°.

The fellowing section contains a description of the logical structure on each disketts in terss of recorde,

Physical Disketie Format:

The general diskeite format used in the T1-%%/4 Disk Peripheral is the following:

Sector & contains the Yoiume Information Bleck (¥IB). This biock contains general information about the diskette like:

Valume Name

Nugher of sveilabis Allocation Unitis

Number of sectors/track

Atlocation Bit Map

Sprtor | contains pointers to file descripior recoros.

contais File Pestriptor Records and data biocks.

ie nage
ie status data
ie data scoess biocks




As menticned previousiy, this bleck contains general infsraation about the giskette. 4 more detailed descripticn of gach
entry and its contents will be given in this section.

Bytes -7 cortain the voluae name of the diskette. The voluze name ran be amy combination of ten 8SCI3 characters,
sxcept for the spare or period (°,*) characters and the nul! character !ASCII code O). The naae is space Filled to the right
in case of iess than 10 characters. The voluse nase must contain at least one non-space character.

Bytes 10-11 give the total number of allccation units {AUs) on the voluse. This datuw should match the allacatien bit
Bap.

Byte 11 indicates the nuabor of sectors per track.

Bytss 13-13 contain the ASCII code for °D3K", which is used by the disk manzger software to check if the diskeits has
geen imitiziized,

Byte 1h contains the ASCI1 code for "P" if the diskette is protected (a protected disk is also called a propristary
disk}, athermise this byte contains & 320,

Byte 17 indicates the nuaber of fracks per sids,
Byte 18 indicates the number of Foraatted sides aon the diskette,
Byte 19 indicates the density gf the diskette.

Bytes 20-35 are recerved for future expansions like date and tise of creation. In the current version of the disk
softuare these bytes are set to zero.

Bvtes 056-235 contain ihe allocation bit asap,  This 200 byte aap can control up to 1600 254-byte recards {tstal
contrellable storage capacity = 400K bytes), whizh sake it useadle for a double density, double sided diskette, The disk
allocation system uses a copventional sethod of zllecating disk space called Bit Maps. Each bit in the bit mans represents
ane sector on the disk. A legical one in the bit saps seans that the corresponding secior has been allocated. A& zerp means
that the sector is still available,

The vaolume name can be used as an alternative to the actual disk drive name, i.B. the user can specify & disk drive in
either of the following ways:

BSK.vninaae. filenane or DSKn. Filonaze

I£ the voluse is cpecified, rather than the physical drive nuaber, the systes #il] look in sequence on every drive in the
systes, until i} finds the specified volume. If aore than one volume of the sape nase pxists, the drive with the louest drive
igentification number will be assigned.

File Bescripter Indey Record

The File Destriptor Index Record contains up to 127 two byte entries, each pointing to a fils descriptor record,  These
pointers are alphatetically sorted according to the filename in the assaciated file deseripter record, The pointer 1ist
starts at the beninning of this block, and ends with 2 zero entry,

Since the file descriptors are alphabetically sorted in this block, a2 hinary search method ranm %e used to Find any Qiven
filenase, 1iaiting the sazisua nusher of disk searches %o 7 if more than b3 files ars defined. In general if hetween 21%(N-1}
ang 24N files are defined, 2 file search will take at aost ¥ disk searches, To obtain Faster directory search response
tises, the system will prefer %o allorate dats blocke in the area sbove AU number 34, Bnly if no AU car be allpcated in that
area will the disk data nlock allocater start allocating Slocks in the &6 ares 2-33.

File Descriptcr Recards,

The File Descriptor Recort tFDRY contains general inforaation about the associated File. All the information the susteg
reeds o know to sccess and ypdate the File has o he contained #ithin the file descriptor recard.

~



e

v

The physiczl tayout of an FDR is:
Bytes £-9 contain a Filznase up to ten characters in lanmgth,

Bytes 10-11 are seserved for future extession of the nuaber of data chain pointers through linkage to a data chain
pointer blotk chain. In the current version these bytes zre always G.

Byte 17 containg the file statue flags. These Flags are io be interpreted as Follows {bit 0 is the least sigaificant
Biti:

O: Progras/data file indirator © = Dats file 1 = Prograe file

1t Binary/ASCIl dats © = ASCI! data (DISPLAY File! I = Binary data (INTERNAL or progras file)

2: Reserved for future data type expansion

¥i Protect flag © = Mgt protected 1 = Protected

4-&: Reserved for future expansion

7: FIXED/VARIABLE flag @ = Fized length records 1 = Variable length records

Byte 13 contains the nueber of logical records per Al

Bytes 13-15 contain the number of logical records allocated on Level 2 (254 hyte records).

Svle 1& contains the EOF offset within the hiphest physical AY for variable length recpri filpe and progras files,

Byte 17 contains the lagical record size in bytes. In case of variabie length records, this entry will indicate the
maxipum 2llouwable retord size.

Bytes 19-19 contain the nusder of records allocated on Level 3. For variable length records, this entry is renlaced with
the nusber of Level 2 records actually used. [NDTE: The bytes in this entry are in reverse arder.)

Bytes 20-27 have been reserved for future supension, They will be fixed to O in this iaplesentation of disk peripheral
software.

Bytes 13-255 contain thrse byie biotks indicating the clusters that have been allocated for the file. The first 12 bits
In eath entry indicate the address of the First AU in the cluster . The second 12 bits indicate the highest logical record
offset in the cluster of Contiguous recorgs. This indication has been chosen, rather than the nusber of data-records in the
chain, since it reguces the amount of computation required for relative record File access.

-3



FIGURE A. TI-99/4A SYSTEM BLOCK DIAGRAM
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ST R R — | e ——— 1 ; (<=2 ROMS ]<=>[<—/>[TH x]
e o : ,  {BASIC ] (  (II 5
o ! '8 [ROUTINES] [ [oc 1
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(THE SYSTEM BLOCK DIAGRAM CAN BE USED FOR REFERENCE WITH THE FOLLOWING SPECS)
SECTION A TI-9%/4A Console

A.l GENERAL DESCRIPTION

The purpose of this gection is to provide neccesary information concerning
the 1I/C bus(input/output signal connection) of the TI-99/4A console for
persons interested in designing peripherals for the computer.

It is assumed that readers of this manual have a working knowledge of
electronics and computers, esgpecially in regard to the TMS 9900
microprocessor and its Communications Register Unit (CRU) I/0 technique.
Sources for this information are the TMSS900 Microprocessor Data Manual
(MPO01, Revision A) or the TM39901 Programmable Systems Interface (MPOQ3;
July, 1978). THese bocks may be obtained from TI semiconductor distributers
or the TI Learning Center.

%;e 1/0 bus provides an interface between the consocle and its peripherals.

tis bug utilizes both memory-mapped I/0 and CRU I/0. The memory bus is
frequently used for instruction fetch from read—only memory (ROM) in external
peripherals and for data transfer to and from memory-mapped portions of these
devices. The CRU bus is used for peripheral enable/disable. device control,
and data transfer to/from CRU-mapped portions of these peripherals.




The TMS 9900 microprocessor accesses each peripheral Lo obtain instructions

from the device service routine(
own DSR, the TI-99/4A does not h

DSR) ROM. Since each peripheral contains its
ave to be designed to anticipate future

peripheral requirements. The dual I/0 bus capability, interrupt handling, and
external DSRs provide flexibility at low cost.

A.2 I/0 PIN DESCRIPTION

SIGNATURE

A0 {MSB)
Al

A2

A3

A4

A5

Ab

A7

AS

A9

Alo

All

AlZ

A13

Aiq
Al15/CRUCUT

DO (MSB)
m
D2
D3
D4
b5
D6
D7

MEMEN

DBIN

WE
MBE

CRUCLK

PIN

31
30
20

10
7
S

29

17

14

18
&
8

11

15

16

19

37
40
39
42
35
38
36
34

32

26
28

22

I/0

Out
Out
Out
Cut
Qut
Cut
Out
Out
Out
Out
Out
dut
Qut
Out
Cut
Qut

I/0
1/0
I/0
I/0
I/0
1/0
I/0
I/0

ouUT

ouT

ouUT

ouUT

ouUT

DESCRIPTION

ADDRESS BUS

AQ0 through A15 comprise the address bucs.
This bus provides the 16-bit memory
address vector to the external memory
system when MEMEN is active. Address
bit 15 is also used for CRU DATA OUT

on CRU output instructions.

DATA BUS

DO through D7 comprise the bidirectional
data bus. This bus transfers memory data
to(when writing) and from (when reading)
the external memory system when MEMEN is
active.

BUS CONTROL

MEMory ENable. MEMEN indicates a memory
access

Data Bus IN. When active(high) the data
buffers and 9900 are in the input mode.

Write enable. WE indicates a memory write.

Memory Block Enable. MBE indicates a ™
memory access in memory block 4CG00-5FFF.

CRU CLocK. Input data line to the Home
Computer.



. ’EBUIN 23 IN CRU data IN. Input data line to the Home
. Computer.

MEMORY CONTROL

READY 12 IN Ready {(when MEMEN iz active) indicates
external memory 1s ready for a memory
access.

IAQ 41 oUT Instruction AcQuisition indicates the CPU

is acquiring an instruction during the
current memory cycle.

TIMING AND CONTRCL

LOAD 13 IN When active, LOAD causes the CPU to
execute a nonmaskable interrupt; memory
addresses FFFC and FFFE contain the new
workspace and PC vectors, respectively.

RESET 3 ouT wWhen active, RESET causes the Home
Computer and the peripherals to be reset.
Heset will be held active for a minimum

‘ of five clock cycles.
EXT INT 4 IN EXTernal INTerrupt. When active, EXT INT
causaes the CPU to ewxecute an interrupt.
3 24 ouT CPU Clock. Phase 3 of the CPU clock.
POWER
GND 21,23 Ground reference.
25,27

SPEECH MODULE SIGNALS

SRE 2 ouUT Speech Block Enable. 3BE indicates a
memcry access in the speech memory.

AUDIO IN 44 IN Input for the audio from the speech medule

+5 1 Supply voltage (+5v Nom) for speech module

(50ma Max)**

-3 43 Supply veoltage (-3v Nom) for speech module
(50 ma Max)**

L

** Note: Pins 1 and 43 are not intended for use by consumer. Overlocad may
cause permanent damage to console.




A.3 MEMORY ALLOCATION

-~
The memory address space is broken inte eight blocks of 8k bytes of memory.
The third block (addresses 4000-5FFF) is predecoded and made available at the
I/0 port for the peripherals. The second, sixth, seventh, and eighth blocks
(addresses 2000-3FFF and AOOO-FFFF) are in the Memory Expansion peripheral.
For the speech module (addresses 9000-97FF), a predecoded line is available
at the I/0 port.
SYSTEM MEMORY MAFP
HEX ADDRESS
O0-1FFF Console ROM space
2000-3FFF Memory Expansion Peripheral
4000-5FFF Peripheral Expansion (predecoded to I/0 connector)
6000-7FFF Cartridge ROM/RAM (predecoded to GROM connector)
8000~-9FFF Microprocessor ROM, VDP, GROM, SOUND and SPEECH select.
AOQO-BFFF Memory Expansion Peripheral B
COO0-DFFF Memory Expansion Peripheral
EOOO-FFFF Memory Expansion Peripheral

=5
MEMCRY-MAFPPED DEVICES
ADDRESSES AD Al A2 A3 A4 A5 A14 USE
8000 i 0 0 0 0 o 0 Internal RAM

{8300-83FF)

8400 1 0 0 0 0 1 0 Sound
8800 1 0 0 0 1 0 0 VDP Read Data
8802 1 o 8] O 1 9] 1 VDP Read Status
8C00 1 0 0 0 1 1 0 VDF Write Data
8Cco2 1 0 0 0 1 1 1 VDP Write Address
9000 1 3] 0 1 0 ] 0 Speech Read
9400 1 0 0 1 0 1 0 Speech Write
9800 1 0 0 1 1 0 0 GROM Read Data
9802 1 0 0 1 H 0 1 GROM Read Address
acog 1 0 0 1 1 1 3] GROM Write Data
Sco2 1 ] 0 1 1 1 1 GROM Write Address
NOTE: Memory-mapped devices at addresses >8000 through >9FFF are only
partially decoded. Thus, the devices will respond not only at the base
addresses listed aboce, but also at other addresses within the 1K block.

e,

A.4 CRU ALLOCATION

Cf the available 4K of CRU bits, the first 1K (addresses 0000-07FE) are used
internally in the ocnsole. The second 1K (addresses 1000-1FFE) are reserved
for future use. The last 1.9K (addresses 1000~1FFE) are reserved for the



CRU R3SIGNMENTS

- CRU

’ggripherals to be plugged in the I/0 port. A block of 128 CRU bits
#signed to each peripheral as listed below.

is

- ADDRESSES A3 A4 A5 A6 A7 USE

. D000-QFFE O X X X X Internal Use

- 1000-10FE 1 0 0 0 0 Unassigned
1100-11FE 1 0 O 0 1 Disk Contreller Card

. 1200-12FE 1 o 0 1 0 Modems

; 1300-13FE 1 0 0 1 1 RS 232 (primary)
1400-14FE 1 0 1 0 0 Unassigned

- 1500-~15FE 1 0 1 0 1 RS 232 {(secondary)
1600-16FE 1 0 1 1 0 Unassigned

. 1700-17FE 1 o 1 1 1 HEX-BUS(tm)
1800-318FE 1 i 0 o 0 Thermal Printer
1906-1FFE 1 1 0 0 0 EPROM Programmer
1AD0-1AFE 1 1 0 1 0 Unassigned
1BOO-1BFE 1 1 8] 1 1 Unassigned
1CO00-~1CFE 1 1 1 0 0 Video Controlier Card
1B00~-1DFE 1 1 1 0 1 IEEE 488 Controller Card
1EQ00-1EFE 1 1 1 1 0 Unassigned

T D0=-1FFE 1 1 1 1 1 P-Code Card

¥

- A.5 INTERRUPT HANDLING

The interrupt available on the I/0 port is one of the maskable interrupts of
the TM3-9501 Programmable Systems Interface.

- 9900 INTERRUPTS

‘ VECTOR LeCC.
INTERRUPT (MEMORY ADDR. CPU DEVICE
LEVEL IN HEX) FIN ASSIGNMENT
. {(Highest 0000-WSP RESET RESET
Priority) 0002-PC
0 FFFC—WSP LOAD LOAD
FFFE-PC
1 0004-WSP —— EXT DEV (9%901)
0006-PC

Interrupting is done only on Level 1. The additional interrupts available are
Jmplemented on 9901. Interrupt Level 1 is decoded by software to be either
' #) VDP vertical sync.,({(2) 9901 interna} timer, or (3) I/0 bus generated.

9901 BIT OURGANIZATION

I



ADDRESS

0008
000A
000C
00OE

0010
0012
0014
0016
0018
O01lA-1E

0020
0022
0024
0026
0028
D0ZA
gozc¢

002E

0030
0032
0034
0036
0038-003E

CRU BIT

16
17
18
19
20
21
22

22

24
25
26
27
28-31

9501

Control

INT1
INTZ

INT3

INT4
INTS
INTG
INT?7

INT8
INT9

(P15)

(P14)
(P13)

INT10 (P12)
INT11 (P11)
INT12 (PIO)
INT13-INT15

PO
P1
P2
P3
P4
P5
P6

P7

P8
Po
P10
P11

PIN

17
18

FUNCTION

Control

External Interrupt

Video Display Frocesscr
Vertical Sync Interrupt

9901 Internal Timer Interrupt.
keyboard "=" line,

JOYST "FIRE"

Keyboard 'Space" line, JOYST
llLeft "

Keyboard "ENTER" line, JOYST
IlRight i

Keyboard "0" line, JOYST
IlLeft "

Keyboard "FCTN" line, JOYST
lIUpll

Keybeoard "SHIFT" line
Keyboard “CTRL" 1line
Keyboard "Z" line

Not Used as interrupt
Reserved, High Level

Not Used as interrupt

9501 I/0 MAPPING

(INT13)

(INT14)
(INT13)
(INT12)
(INT11)

P12-P15

38
37
26
22
21
20
19

23

27
28
29
30
31-34

Reserved

Reserved

Bit 2 of Keyboard Select
Bit 1 of Keyboard Select
Bit 0 (MSB) of Keyboard Select
Keyhoard (ALPHA LOCK}
Cassette Control 1
{motor control)

Cassette Control 2
fmotor control)

Audic Gate

Mag Tape Out

Reserved

Mag Tape Input

Not Used IN I/0 Mapping



