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Type 7A14 

SECTION J 
SPECIfICATION 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

Introduction 

The Type 7A14 Current Amplifier vertical plug-in unit is 
designed for use with Tektronix P6021 and P6022 Current 
Probes or at reduced performance with P60191 and P6020 
Current Probes. The Type 7A14 is part of a Tektronix 7000-
series Oscilloscope System. The Type 7A14 provides cali
brated deflection factors from 1 mA/DIV to 1 A/DIV. In
ternal gain and compensation circuits are automatically 
switched to correspond with the requirements of the current 
probe being used, when the current probe is connected to 
the amplifier INPUT connector. A polarity switch permits 

ELECTRICAL 
Characteristics Performance 

Deflection Factor 1 mA/Div to 1A/Div in a 1-2-5 
Calibrated Ranges sequence 
Gain Ratio Accuracy Within 2% of GAIN adjusted at 

10 mA/div 
Uncalibrated Variable between steps, extends 
(Variable) deflection factor to at least 2.5A/ 

div 
Gain Range 

GAIN (front-panel) Permits adjustment of deflection 
factor at 10 mAl div for all indi-
cator oscilloscopes 

Frequency Response 
Upper -3 dB Band- With P6021 With P6022 
width (system de-
pendent) 
7500-series Indicator 45 megahertz 75 megahertz 
Oscilloscope 
7700-series Indicator 50 megahertz 105 megahertz 
Oscilloscope 

Lower -3 dB Band- 30 hertz or 250 hertz or less 
width less, 0 0 to 

+200i C 25 
hertz or less, 

+20 0 C to 
+75 0 C 

Noise (tangentially 0.2 div or less (square wave val-
measured) ue) throughout calibrated deflec-

tion factor range when amplifier 
is operated in a 7000-series oscill-
oscope. 

Maximum CW Current 
With P6021 15 A P-P to 5 MHz decreasing to 

1 A P-P at 100 MHz 
With P6022 6 A P-P to 10 MHz decreasing to 

2 A P-P at 150 MHz 

inversion of the input current signal within the amplifier. 
A bandwidth limiting switch allows low-frequency, low-level 
signals to be viewed with reduced interference from signals 
above 20 megahertz. 

The electrical characteristics described in this section are 
valid over the stated environmental range for instruments 
calibrated at an ambient temperature of +20 0 C to +30 0 C 
and after a five minute warmup unless otherwise noted. 

'A special coding ring is required when using the P6019 Current 
Probe. 

Characteristics Performance 

Maximum Pulse Current 
With P6021 25 A Peak, not to exceed an amp-

second product of 2 A-msi not to 
exceed 5.3 Arms 

With P6022 25 A Peak, not to exceed an amp-
second product of 30 A-P.Si not to 
exceed 2.1 Arms 

Maximum Voltage 
With P6021 or P6022 600 V (DC + Peak AC) 

DC Saturation 
With P6021 0.5 A 
With P6022 0.2A 

Insertion Impedance 
With P6021 0.03 n or less at 1 MHz, increasing 

to 1 n or less at 60 MHz 
With P6022 0.03 n or less at 1 MHz, increasing 

to 0.7 n or less at 175 MHz 

ENVIRONMENTAL 
Altitude 

Non-operati ng 
Transportation 

Finish 
Dimensions 

Weight 

To 50,000 feet and _55 0 C 
Qualified under National Safe 
Transit Committee test procedure 
1 A, Category II 

PHYSICAL 
Front panel is anodized aluminum 
141f4 inches Lx 2% inches W x 5 
inches H overall 
:::::1% Ibs 

1-1 
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Type 7A14 

SECTION 2 
OPERATING INSTRUCTIONS 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

General 
The Type 7A14 vertical plug-in unit operates with a Tek

tronix 7000-series indicator oscilloscope, a 7B-series time 
base unit, and Tektronix P6021 or P6022 Current Probes to 
form a complete current measuring system. To effectively 
use the Type 7A14, the operation and capabilities of the 
instrument should be known. This section describes the op
eration of the front-panel controls, gives first-time operation 
and general operating information, and lists some measure
ment techniques using the current probes. 

Installation 
The Type 7 A 14 is designed to operate in a vertical plug

in compartment of Tektronix 7000-series oscilloscopes. For 
X-Y operation, the plug-in unit may also be installed in a 
horizontal plug-in compartment. (Refer to the indicator os
cilloscope instruction manual for information concerning X-Y 
operation.) 

To install the Type 7A14 into a plug-in compartment, push 
it in until it is seated against the front panel of the indicator 
oscilloscope. To remove, pull the release latch to disengage 
the plug-in unit from the indicator oscilloscope. Continue to 
pull the release latch to remove the unit from the oscilloscope. 

FRONT-PANEL CONTROLS AND CONNECTORS 
All controls and the connector required for operation of 

the Type 7 A 14 are located on the front panel of the unit (see 
Fig. 2-1). A brief description of the function or operation of 
the front-panel controls and the connector follows. More 
detailed information is given under General Operating 
Information. 

CURRENT IDIV Selects vertical deflection factor from 1 
mAIDiv to 1 AMP/DIV in 1-2-5 sequence 
(VAR control must be in the calibrated 
position for indicated deflection factor). 

VAR (CAL IN) 

POSITION 

IDENTIFY 

POLARITY 

Provides variable uncalibrated deflection 
factors to at least 2.5 times the setting of 
the CURRENT IDIV switch. Push knob in 
and release to activate; the knob moves 
outward from the CURRENT IDIV control 
when activated. 

Controls vertical position of trace. 

Moves trace upward about 0.25 divisions 
for identification. Also identifies the read
out corresponding to the Type 7A14. 

Provides means of inverting the display. 

BANDWIDTH 

LF COMP 

GAIN 

NORM: 

INVERT: 

Conventional current flowing 
in the direction of the arrow 
on the probe (see Fig. 2-2) pro
duces a positive deflection on 
the CRT. 

Conventional current flowing 
in the direction of the arrow 
on the probe produces a neg
ative deflection on the CRT. 

Provides limiting of upper bandwidth. 

FULL: 

20 MHz: 

Normal operation with full 
bandwidth capabilities. 

Amplifier bandwidth limited 
to 20 MHz to provide a re-
duction in displayed high-fre
quency noise or interference. 

Screwdriver adjustment to compensate low
frequency response. 

Screwdriver adjustment to set the gain of 
the amplifier. The 10 mA position is color 
shaded to indicate that the GAIN should 
be adjusted in this position of the switch. 

CURRENT PROBE Signal input connector. Similar to standard 
INPUT BNC connector, but with additional con

ductor. When the P6021 probe is con
nected to the input, the additional con
ductor is shorted to ground by the probe 
connector, actuating relays in the Type 
7 A 14 to set the gain and peaking circuits 
to correspond with the P6021 probe. 

NOTE 
P6021 probes with regular BNC connector must be 
modified with a special coding ring to be compat
ible with the 7 -series plug-in units. Contact your 
local Tektronix Field Office or Representative for 
assistance in procuring the coding ring. 

FIRST-TIME OPERATION 
General 

When shipped from the factory, the Type 7A14 has been 
calibrated to meet the specifications listed in Section 1 and 
is ready to be used with an indicator oscilloscope. 

The following steps demonstrate the basic operation of 
the controls and connectors of the Type 7A14. It is recom
mended that this procedure be followed completely for 
familiarization with the instrument. Operation of the indi
cator oscilloscope and time base unit is described in the 
instruction manuals for those units. 

2-1 
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Fig. 2-2. Current flow I .. a conductor. 

Setup Information 

1. Insert the Type 7A14 into Q vertical plug,in comportment 
of 0 7000-series indicator oscilloscope. 

2. Insert 0 7B-series time-bose unit inlo 0 horizontal plug
in comportment. 

3. Sel the controls as follows: 

Type 7AI4 

CURRENT IDIV lOrnA 

VA' Calibrated (CAL IN) 

POSITION Midrange 

BANDWIDTH FULL 

Time Bose 

Time/Div 0.5 msee 

Variable TimelDiv Calibrated 

MODE p.p AUTO 

Slope + 
Coupling AC 

Source ,,' 
Position Midrange 

Indicotor Oscilloscope 

Calibrator 1 kHz 
Intensily Counterclockwise 

Focus Midrange 

Astigmatism Midrange 

Scale Ilium As desired 

4. Connect the oscilloscope to 0 power source which meets 
the voltage and frequency requirements of the oscilloscope 
power supply. 

5. Turn the oscilloscope power on and allow about five 
minutes warmup time. 

6. Connect either a Tektronix P6021 or P6022 Current Probe 
to the INPUT connector. 

7. Open the probe slider, place the probe around the 
oscilloscope calibrator 40 mA current loop and lock the 
slider. 

Operating Instructions.----Type 7A14 

Fig. 2-3. 40 mA Calibrator . quor. -wa ... . 

8. Turn the Intensity control clockwise and adjust trig
gering controls to obtain a triggered display. (Adiust hori
lontal and vertical POSITION controls as necessary.) 

9. Adjust Focus and Astigmatism controls for on optimum 
display of the square wove. 

10. Check the display for four divisions of vertical deflec
tion (see Fig. 2·3). 

I I. Press the IDENTIFY button to identify the readout. The 
Type 7A14 readout will be replaced by the word "IDENTIFY". 
When the IDENTIFY bullon is pressed and released, the dis
play moves up and down about 0.25 division. This movement 
identifies the Type 7 A 14 waveform when more than one dis
play is on the CRT. 

12. Press the INVERT button to display the opposite polarity 
of the square wove. (When observing a symmetrical wave
form, such as the calibrator square wave, inverting the vertical 
signal makes no apparent change in the display. This is due 
to the time-bose unit triggering on the indicated slope of the 
displayed waveform.) 

This completes the basic operating procedure for the Type 
7A14. Instrument operations not explained here, or operations 
which need further explanation, are discussed under General 
Operoting Information. 

GENERAL OPERATING INFORMATION 

Current Probe Selection 
The two current probes recommended for use with the Type 

7A14 are the Tektronix P6021 and P6022. Generally, the 
P6021 should be used when measuring current waveforms in 
the low to medium· frequency range, while the P6022 should 
be used for medium or high-frequency measurements. The 
P6022 is considerably smaller in sile than the P6021. 

The P6021 ond P6022 probes require different gain and 
peaking in the amplifier to provide on accurate represen
tation of the CUffent signal. To accomplish these changes 
automatically, a special BNC connector with a third con
ductor is used for the INPUT. When the P6021 is connected 

2-3 
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to the INPUT, this additional conductor is shorted to ground, 
relay-switching the necessory internal circuits to correspond 
with the probe being used. No contact is mode to this con
ductor by the P6022 probe connector. 

Signal Connection 

The current signal is connected to the amplifier by sliding 
the thumb-controlled portion 01 the probe bock, placing the 
probe around the current-carrying conductor, and moving the 
slider forward, closing the probe transformer core around the 
conductor. 

Signal Polarity 
Conventional current (plus to minus) flowing in the direction 

of the arrow on the probe produces a positive deflection on 
the CRT when the POLARITY switch + UP button is pressed. 
When the INVERT button is pressed, conventional current 
flowing in the direction of the arrow produces a negative 
dellection an the CRT. 

Deflection Factor 

The amount of vertical deflection produced by a signal is 
determined by the signal amplitude, the setting of the CUR
RENT/DIV switch, and the setting of the VAR CURRENT/ DIV 
control. The calibrated deflection factors indicated by the 
CURRENT/DIV switch apply only when the VAR control is 
in the calibrated (pushed in) position. 

The VAR CURRENT/DIV control provides uncalibrated 
vertical deflection factors between the settings of the CUR
RENT/DIV switch. The VAR control extends the maximum 
vertical deflection , factor of the Type 7 A 14 to at least 2.5 
amperes/division with the CURENT/DIV switch at 1 A/Div. 

Bandwidth Limite r 

The bandwidth switch provides a method of reducing in
terference from unwonted high-frequency signals when view
ing low-frequency signals. With the fULL bullon pressed, 
the full bandwidth capabilities of the amplifier are available. 
When the 20 MHz bullon is pressed, the upper -3 dB band
width point of the amplifier is limited to about twenty mega
hertz. The unwanted high-frequency signals (such as tele
vision broadcast radiation interference) are reduced in the 
displayed waveform. Fig. 2-4 illustrates the use of this fea · 
ture. The waveform in Fig. 2-4A is the display produced 
when a low-level, low-frequency signal is viewed in the pres
ence of a strong SO-megahertz radiation (FULL bulton pres
sed). Fig. 2-4B shows the resultant CRT display when the high. 
frequency interference is reduced by pressing the 20 mega
hertz button. 

Low-Frequency Compensation 

The low-frequency response of the probe and amplifier 
varies when changing from one probe to another, even 
among probes of the some type. Therefore, a low-frequency 
compensation adjustment is provided on the front panel to 
match the amplifier response to the response of the probe 
being used. 

To compensate the amplifier, proce(!d as follows: 

1. Connect the P602! probe from the Type 7A14. to the 
indicator oscilloscope 40 rnA current loop and set the cali
brator rate to 1 kHz. Set the TIME/DIV to .2 ms. 

2-4 
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2. Set the CURRENT/DIV to lOrnA and the VAR to the 
CAL IN position. Adjust the triggering controls for a stable 
display. 

3. Adjust the LF CaMP (a front-panel adjust) for 0.2 divi
sion of tilt in the first 500 p.s of the square-wave. See Fig. 
2-5A. 

4. Reset the CURRENT/DIV to 5mA and adjust LF COMP 
for 0.4 division of lilt in the first 500 }J-S. See Fig. 2-56. 

5. Replace the P6021 probe with the P6022 probe. Reset 
the CURRENT /DIV to 10 rnA and the TlME/ DIV to .5 ms. 

6. Adjust LF COMP for best flat top on waveform (see 
Fig.2-5C). 

7. Reset the CURENT /DIV to 5 rnA and adjust LF COMP for 
best flat top. 

NO TE 
The a ppropriate steps in the above procedure 
shou ld be checked each time when changing 
probes. 
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Amplifier Gain 

The Type 7A14 amplifier contains two gain-setting adjust
ments. The GAIN control, a front · panel screwdriver adjust
ment, affects the gain of the amplifier when using either of 
the current probes. The P6021/P6022 Gain Ratio adjustment 

® 

Operating Instructions-Type 7AI4 

!RI5S), located internally affects the gain of the amplifier 
only when using the P6022 probe. 

When only one probe type is being used, the gain may be 
set with the front-panel GAIN control. However, to provide 
accurate gain when both the P6021 and P6022 probes are 
being used, proceed as fallows: 

1. Connect the P6021 probe from the Type 7Al 4 IN PUT 
to the oscilloscope calibrator 40 mA current loop. 

2. W ith the CURRENT/ DIV switch set to 10mA and the 
VAR control in the calibrated position, obtain a display on 
the CRT. 

3. Adjust the front-panel GAIN control for four divisions 
of vertical deflection. 

4. Remove the P6021 probe and connect the P6022 probe 
from the Type 7Al4 INPUT to the 40 mA current loop. 

S. Check the display for four divisions of vertical deflection. 
If adjustment is necessary, refer to the Calibration section 
for P6021 / P6022 Gain Ratio adjustment procedure. 

MEASUREMENT TECHNIQUES 

Increasing the Sensitivity 

The current sensitivity of the probe can be increased by 
increasi ng the number of turns passing through the core of 
the probe. For example, if the conductor is looped through 
the probe two times, a two·turn primary winding is formed, 
increasing the secondary current by a factor of two. (The 
ratio of current in a transformer is inversely proportional to 
the turns ratio.) With the Type 7Al4 CURENT/ DIV switch 
set 10 I mA, Ihe deflection fa clor would actually be changed 
by a factor of two to 0.5 mA/division. 

Remember, however, that the impedance reflected into the 
primary !circuit being measured) from the secondary !prabe 
winding) varies as the square of the primary turns. When 
observing high-frequency current wo ... eforms or fosl-rise 
pulses, the inductance added to the primary ci rcuit by the 
additional turns may be significant. 

Simultaneous Current and Voltage 
Measurements 

Simultaneous current and voltage measurements can be 
made using the Type 7A14 in one ... ertical plug-in compart
ment (of a two-vertical indicator oscilloscope), and a ... altage 
amplifier in the other vertical plug-in compartment. 

1. Insert the Type 7A14 into one of the ... ertical plug-in 
comportments of the indicator oscilloscope. 

2. Connect the current probe to the Type 7 A 14 INPUT 
connector. 

3. Insert the ... ollage amplifier unit in the other ... erticol 
plug·in compartment. 

4. Connect a ... ohage probe to the voltage amplifier input 
connector. 

2-5 
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2.5 

Frequency in HERTZ 

Fig. 2-6. Type P6021/7A14 low frequency response vs. peak-to-peak current. At the lower frequencies, sine wave distortion occurs as a result of 
core saturation. 

5. Connect the current probe around the conductor at the 
point where the current is to be measured. (Connect the 
probe ground to the chassis of the instrument under test.) 

6. Connect the voltage probe tip to the point where the 
voltage is to be measured. (Connect the probe ground to 
the instrument chassis.) 

7. Set the appropriate controls on the Type 7 A 14, the 
voltage amplifier unit, and the indicator oscilloscope to dis
play both the current and voltage waveforms. 

2-6 

8. The shape and time duration of the two waveforms may 
now be compared. If desired, the polarity of the current 
waveform may be inverted for better comparison. 

X-Y Operation 

In some applications it is desirable to display one signal 
versus another (X-Y) rather than against time (internal sweep). 
The Type 7A14 will operate in the horizontal (time-base) 
compartment. 

® 
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Fig. 2-7. Type P6022/7A14 low frequency response vs. peak-to-peak current. At the lower frequencies, sine wave distortion occurs as a result of 
core saturation. 

To make X-Y measurements, insert the Type 7 A 14 into the 
horizontal plug-in compartment. Insert another Type 7 A 14 
(or any other vertical unit) into the vertical plug-in compart
ment. The calibrated X-axis deflection is indicated by the 
CURRENT/DIY setting of the Type 7A14 in the horizontal 

compartment; the calibrated Y-axis deflection is indicated 
by the deflection factor set on the vertical compartment plug
In. 

Refer to the indicator oscilloscope manual for the various 
applications of the X-V mode of operation. 

2-7 
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Type 7A14 

SECTION 3 

CIRCUIT DESCRIPTION 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

Introduction 

This section of the manual contains a description of the 
circuitry used in the Type 7A14 amplifier. The description 
begins with a discussion of the instrument using the block 
diagram shown in the Diagrams section. Each circuit is then 
described in detail using the block diagram to show intercon
nections between the circuits and the relationship of the 
front-panel controls to the individual stages. 

Complete schematics of each circuit are given in the Dia
grams section. Refer to these diagrams for electrical values 
and relationship throughout the following circuit description. 

Block Diagram 

The following discussion is provided to aid in understanding 
the overall concept of the Type 7A14 before the individual 
circuits are discussed in detail. Each block on the block 
diagram, located in the Diagrams section, represents an 
individual circuit within the instrument. The number on each 
block refers to the diagram on which the complete circuit 
is found. 

The signal to be displayed on the CRT is applied to the 
INPUT connector and directly to the Input Attenuators. The 
CURRENT IDlY switch provides the appropriate attenuation 
and applies the signal to the Input Amplifier Stage. Low
Frequency Compensation is included in the collector circuit 
of the input stage. This compensation is applied to the side 
of the amplifier which is receiving the input signal. The first 
cascode stage, Q140-Q240-Q149-Q249, contains the gain
switching relays which, with the input attenuators and the 
input amplifier, provide the appropriate overall gain for 
each setting of the CURRENT IDlY switch This stage also 
provides gain-switching to correspond with the requirements 
of the probe being used. C141-C143-C145-C245 provide 
high-frequency compensation. 

The second cascode stage, Q157-Q257-Q168-Q268, con
tains a peaking network and the VAR CURRENT IDlY control. 
The AC-coupled outputs are connected through the POLARITY 
switch to the third cascode stage, Q307-Q407-Q323-Q423. 
This stage contains another peaking network and the front
panel GAIN control. The output of this stage is connected 
through the bandwidth limiting circuit to the Output Ampli
fier where vertical positioning is provided. In the Trigger 
Pickoff circuit, a portion of the output signal is taken from 
the emitters of Q345 and Q445 and amplified by Q360 and 
Q460 to the same level as the output signal. 

In addition to the functions of the amplifier just explained, 
the Type 7A14 also provides knob readout logic for the 
indicator oscilloscope. Logic identifying the de.flection factor, 
whether calibrated or uncalibrated, and polarity is supplied. 
When the IDENTIFY button is pressed, this readout is re-

® 

placed by the word "identify". At the same time some 
additional current is pulled through Q323 to deflect the trace 
upward approximately 0.25 division. 

Input Connector 

The input connector is similar to a standard BNC, but has 
an additional conductor. When the additional conductor, 
the outside ring on the connector, is grounded by the P6021 
probe connector, three relays, K155, K160 and K235, are 
activated. These three relays switch in the peaking and 
gain circuits appropriate for the P6021 probe. When a P6022 
probe is used instead of a P6021 , the outer ring is not 
grounded, leaving K155, K160 and K235 as shown on the 
Input Amplifier schematic. The center conductor of the input 
connector is connected to the CURRENT IDlY switch. 

Input Attenuators 

The portion of the CURRENT IDlY switch shown on the In
put Attenuator Switching diagram provides proper termi
nation and attenuation of the input signal. In the 1 mA, 2 mA, 
and 5 mA positions of the switch, the signal is connected 
directly through the switch (-;- 1), then AC-coupled through 
C101 to the emitter of Q106. In the seven remaining posi
tions of the CURRENT IDlY switch, the signal is passed through 
one of six attenuators and DC-coupled to the base of Q206. 
The positions of the CURRENT IDlY switch and the corre
sponding attenuators are as follows: 

1 mA 50 mA 2 
2 mA .1 AMP 4 

5 mA .2 AMP 8 
10 mA --;- .5 AMP --;- 20 

20 mA 2 1 AMP --;- 40 

Input Amplifier 

In the 1 mA, 2 mA, and 5 mA positions of the CURRENT I 
DIY switch, the input signal is applied through C101 and a 
terminating network to the emitter of Q106, the grounded
base input transistor. At high frequencies the impedance of 
the terminating network, R1 00-C1 00-R1 O1-L 1 01-R1 02-R1 03-
Q106 is 62.5 ohms. This matches the impedance of the 62.5 
ohm probe cable. At low frequencies the input impedance 
decreases to 10 ohms for improved low-frequency response. 
A positive signal at the input decreases the conduction of 
Q106. The AC signal path is through C120 and the low
frequency compensation network. The signal at the base 
of Q140 is in-phase with the input signal. 

In the 10 mA through 1 A positions of the CURRENT IDlY 
switch, the input signal is applied to the base of Q206. A 

3-1 

Scans by Outsource-Options => 



Circuit Description-Type 7 A 14 

positive signal at the input increases the conduction of Q206. 
The AC signal path is through C220 and the low-frequency 
compensating network. The signal at the base of Q240 is 
inverted from the input signal. 

R11 0 is used to DC balance the first cascode stage. R111 
sets the quiescent current through this stage and is adjusted 
for +4.5 volts to ground at TPl15 and TP215. 

As previously noted under Input Attenuators, there is no 
attenuation of the signal applied to the emitter of Q106. The 
sensitivity at the collector of Q106 is approximately 100 
millivolt/milliamp at the INPUT connector. In the 10 mA 
position there is no attenuation, but the signal is applied to 
Q206, which has a gain one-fifth that of Q106. The sensi
tivity at the collector of Q206 is approximately 20 millivolts 
per 1 milliamp at the input connector. R202, with R203-C202-
C203, provides a gain adjustment to set this one-to-five ratio 
between the two input transistors. 

In the event that Q106 or Q206 are removed, zener diodes 
YR107 and YR208 prevent the common-emitter circuit from 
reaching -50 volts. This provides protection for C101, C207, 
and C203. The two zener diodes, which appear capacitive 
to the circuit, are isolated from the input signals by R107 and 
R207. CR120 and CR220 prevent C120, C220, and the com
ponents in the low-frequency compensation circuit from being 
damaged by the +50-volt supply should the input transistors 
be removed. C11 0 and C118 provide additional ripple fil
tering for the supply voltages. 

Low-Frequency Compensation 

Because the current probe is an AC-coupled device, low
frequency signals have an exponential decay as the field in 
the probe transformer collapses. The low-frequency com
pensation circuit has the effect of connecting a variable 
capacitor to the junction of R114 and R116 (or R214 and R216, 
depending upon the side of the amplifier being used). The 
impedance of the circuit (X c) increases at low frequencies, 
causing a low-frequency boost of the signal. The apparent 
value of capacitance is adjusted by the LF COMP, a front
panel adjustment, which sets the gain of the circuit. 

With the CURRENT/DIY switch set to 1 mA, 2 mA, or 
5 mA, K50 is connected as shown in the schematic. That is, 
the signal from Q106 is applied through K50A to the base 
of Q222, which provides high input impedance, to the base 

of Q225. At the collector of Q225 the inverted signal is 
connected through two emitter followers, Q231 and Q233, 
which provide low output impedance. In the remaining posi
tions of the CURRENT/DIY switch, the signal from Q206 is 
applied through K50B to the base of Q222. The compensation 
requirements of the P6021 and P6022 probes differ, therefore, 
when the P6021 probe is connected, C237 is paralleled with 
C238 by K235A. The output of the low-frequency compen
sation amplifier is connected through K50 to the same side 
of the amplifier as the input signal. 

First Cascode Stage 

Q140 and Q240 form a para phase amplifier. When one 
base is driven with the input signal, the opposite base is at 
signal ground. The signal divides through R141, producing 
push-pull signals at the collectors of Q140 and Q240. In all 
positions of the CURRENT/DIY switch, the signal at the col
lector of Q140 is inverted from the signal at the INPUT 
connector. The collector of Q240 is in phase with the input. 
R143 and C143 with C141 provide peaking for the stage. 

The first cascode stage, Q140-Q240-Q149-Q249, contains 
the gain-switching relays, K51 A, K52A, K53A, and K54A. 
These relays, with the input attenuators and the factor of 
five difference between the two inputs to the amplifier, com
bine to provide ten deflection factors of the CURRENT/DIY 
switch. R245 is a calibration adjustment for the -;- 5 gain 
switching. C145-C245 provide high-frequency peaking. Fig. 
3-1 illustrates the three configurations of the gain-switching 
relays. The gain of this stage, with the four gain-switching 
relays and K155A connected as shown in the schematic, is 
approximately 1.6 per side or 3.2 push-pull. K155A opens 
when the P6021 probe is connected to the input and increases 
the gain by a factor of 2.5 to a maximum of 8 push-pull. The 
gain ratio of 2.5 to 1 is adjusted by R155. R152 is the DC 
balance adjustment for the second cascode stage. Table 
3-1 shows the input attenuator used for each position of the 
CURRENT /DIY switch and the sensitivities of the amplifier 
through the first cascode stage. The third column indicates 
the voltage at the collector of either Q106 or Q206 per 1 mA 
at the INPUT connector. The fourth and fifth columns indicate 
the peak to peak voltage at the collectors of Q149-Q249 per 
1 mA at the INPUT connector. The sixth column gives the 
overall sensitivity of the probe and amplifier from the probe 
primary (circuit under test) to the collectors of Q149-Q249. 

TABLE 3-1 

CURRENT IDlY Input Sensitivity from Sensitivity from INPUT to Sensitivity from 
Switch Setting Attenuator INPUT to collector collectors of Q149-Q249 probe primary to 

of Ql061 or Q2062 
P6022 gain P6021 gain collectors of 

circuit circuit Q149-Q249 

1 mA 1 100 mY/mN 320 mY/mA 800 mY/mA 6.4 mY /mA 

2 mA 1 100 mY/mN 160 mY/mA 400 mY/mA 3.2 mY/mA 

5 mA 1 100 mY/mN 64 mY/mA 160 mY/mA 1.28 mY/mA 

10 mA 1 20 mY/mN 32 mY/mA 80 mY/mA 0.64 mY/mA 

20 mA 2 10 mY/mN 16 mY/mA 40 mY/mA 0.32 mY/mA 

50 mA 2 10 mY/mN 6.4 mY /mA 16 mY/mA 128 /J-Y/mA 

.1 AMP -;- 4 5 mY/mA2 3.2 mY/mA 8 mY/mA 64 /J-Y /mA 

.2 AMP 8 2.5 mY/mN 1.6 mY/mA 4 mY/mA 32 /J-Y /mA 

.5 AMP 20 1 mY/mN 0.64 mY/mA 1.6 mY/mA 12.8 /J-Y /mA 

1 AMP 40 0.5 mY/mN 0.32 mY/mA 0.8 mY/mA 6.4 /J-Y /mA 
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(A) 1 rnA position 

R147 

R247 

(B) 2 rnA, 10 rnA, and 20 rnA positions 

R146 

0140 

R242 

0240 
R246 R247 

(e) 5 rnA, 50 rnA, .1 AMP, .5 AMP and 1 AMP positions 

R147 

0140 0149 

R242 R244 

0240 , _____ , 0249 

R246 R247 

Fig. 3-1. Three configurations of gain-switching relays showing corresponding positions of CURRENT IDIV switch. 

Second Cascode Stage 
The second cascode stage, Q157-Q257-Q168-Q268, con

tains peaking circuits and the VAR control. C259 and C170 
provide high frequency peaking for both P6021 and P6022 
probes, while C160-R160-C161-R161 are relay-switched into 
the circuit by K160A only when the P6021 probe is con
nected. C162-R162 and C262-R262 provide thermal com
pensation. With the V AR control switched off, as shown in 
the schematic, the gain of the stage is set by R260, R171, R271 
for approximately two. With the VARIABLE control in the 
outward position, K62A closes, reducing the gain of the 
stage by a factor of up to 2.5, depending upon the position 
of the VAR control. With the control fully counterclockwise 
the resistance of R165 is zero, which allows maximum current 
to flow through R164 and R264. Under this condition, the 
gain of the stage is minimum, or about 0.8. The DC level at 
the collectors of Q168 and Q268 is set by voltage divider, 
VR173-R173 and the load resistors, R171-R271-Rl72. 

The output of the second cascode stage is AC-coupled 
through C176-C178 and C276-C278 to the following stage. 
With the POLARITY switch + UP button pressed, K280 is 
energized and K180 is not energized, connecting the signals 
to the bases of Q307 and Q407 as shown in the schematic. 
With the INVERT button pressed, K180 is energized and K280 
is not energized, reversing the inputs to Q307 and Q407. This 
inverts the output signal. Common-mode transformer, T180, 
attenuates high-frequency common-mode signals. 

Third Cascode Stage 

The third cascode stage, Q307-Q323 and Q407-Q423, 
provides a gain of approximately 2.4, adjustable to +25% 
by the gain control (R318). The emitter resistor, R310, and 
the load resistors, R335-R435, with the gain-adjusting network, 
R317-R318-R417, determine the gain of the stage. With the 
GAIN control fully counterclockwise the resistance of R318 
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is zero, which allows maximum current to flow through R317 
and R417. Under this condition, the gain of the stage is mini
mum, or about 1.8. 

The DC level at the bases of Q323 and Q423 is set to 
-10.8 volts by R326 and R327. The current source for the 
emitters of Q307 and Q407 is through R313, with about 15 mA 
per side through R312 and R412. C309 and R309, with C31O, 
provide high frequency peaking for the stage. C415-R415-
C315-R315 provide thermal compensation. DC Common 
Mode adjustment R414, adjusts the output DC level at All 
and B11 to zero with no signal in. R321 , in the emitter circuit 
of Q323, is connected to ground when the trace IDENTIFY 
button is pressed. This adds a small amount to the collector 
current of Q323 causing the trace to deflect upward about 
0.25 division. 

With the BANDWIDTH switch FULL button pressed, the 
output of the third cascode stage is connected directly 
through K330 to the output amplifier. In the 20 MHz position, 
the bandwidth limiting circuit, C331-L331-L330-L430-C333, is 
switched in by K330. This low-pass filter limits the upper 
frequency limit of the amplifier to approximately 20 MHz. 
Common-mode transformer (T344) attenuates high-frequency 
common-mode signals. 

Output Amplifier 

Under quiescent conditions, and with the POSITION control 
set to midrange, the current through the third cascode stage 
sets the DC level at the bases of Q345 and Q445 to -7.5 
volts. The center taps of R342 also being -7.5 volts, there is 
no current through R340 and R440. With the POSITION con
trol set to midrange, the Position Bal adjustment (R338) bal
ances the two sides of the amplifier. The output DC levels 
are set to zero volts by R345 and R445. A clockwise rotation 
of the POSITION control moves the base of Q345 more neg
ative and the base of Q445 toward ground. This raises the 
level at B11 and lowers the level at All, moving the display 
upward. 

The collectors of Q345 and Q445 are terminated in 50 ohms 
in the indicator unit. The gain of the output stage, determined 
by the 50 ohms and the emitter load, is approximately 1.6. 
The deflection factor at the output is 0.5 mA (through the 
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50 ohms) per division or 25 mV (per side) per division. R346-
C346 and R446-C446 provide thermal compensation. C347 
and R347 provide peaking for the output amplifier. 

Trigger Pickoff 

The divider network in the emitter circuit of Q345 and 
Q445, R350-R354-R450-R454-R353, isolates the trigger pickoff 
circuit from the output amplifier to avoid loading. The + 
and - signals from the divider network are amplified by 
Q360 and Q460 to the same level as the output signals. The 
+ and - trigger signals are terminated in 50 ohms in the 
indicator unit. R360 and R460 set the output DC levels to 
zero volts. The Trigger Bal adjustment (R368) balances the 
levels between the two trigger outputs. R361-C361 and R461-
C461 provide thermal compensation. C363 and R363 pro
vide peaking, bringing the risetime of the trigger pickoff 
circuit to about 3.5 nanoseconds. 

Readout Block 

An analog coding system is used in the Type 7 A 14 to con
vey information from the plug-in to the indicator oscilloscope 
readout section. Each symbol used by the Type 7 A 14 requires 
two currents to define it. This readout information is en
coded on two output lines, interface connectors A37 and 
B37, by the resistors between output lines and interface 
connectors A30, A32, A33, B29, B32, B33. 

The resistor combinations and switch closures used for each 
symbol are as follows: The symbol "A", for ampere, is se
lected by R77 and R78; the prefix to the unit of measurement 
"m", for milli, is selected by R70 and R67 when readout 
switch contact 7 is closed; the numeral 1, 2, or 5 is selected, 
in the above order, by R59 for 1, by R59//R58 and switch 
contact 3 for 2, and by R59/ /R60 and switch contact 4 for 
5; the uncalibrated symbol ">", is selected by R75, R62-
CR62 when the VAR CURRENT IDIV knob is in the out posi
tion; the invert symbol" ", is selected by R73, R72 when 
the POLARITY switch is in the INVERT position; the number 
of zeros, if any, following the numeral 1, 2, or 5 is selected 
by R69, R64, R65 and switch contacts 5 and 6. 

Refer to the indicator oscilloscope Manual for a complete 
discussion on the readout system operation. 
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SECTION 4 
MAINTENANCE 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

Introduction 
This section of the manual contains maintenance infor

mation for use in preventive maintenance, corrective main
tenance and troubleshooting of the Type 7A14. 

PREVENTIVE MAINTENANCE 

General 
Preventive maintenance consists of cleaning, visual inspec

tion, lubrication, etc. Preventative maintenance performed 
on a regular basis may prevent instrument breakdown and 
will improve reliability of this instrument. The severity of 
the environment to which the Type 7 A 14 is subjected deter
mines the frequency of maintenance. A convenient time to 
perform preventative maintenance is preceding recalibration 
of the instrument. 

Cleaning 
The Type 7 A 14 should be cleaned as often as operating 

conditions require. Accumulation of dirt in the instrument 
can cause overheating and component breakdown. Dirt on 
components acts as an insulating blanket and prevents ef
ficient heat dissipation. It also provides an electrical con
duction path. 

The covers of' the indicator oscilloscope minimize the 
amount of dust which reaches the interior of the Type 7 A 14. 
Operation of the system without the indicator oscilloscope 
covers in place necessitates more frequent cleaning. When 
the Type 7 A 14 is not in use, it should be stored in a pro
tected location such as a dust"tight cabinet. 

CAUTION 

Avoid the use of chemical cleaning agents which 
might damage the plastics used in this instrument. 
Avoid chemicals which contain benzene, toluene, 
xylene, acetone or similar solvents. 

Exterior. Loose dust accumulated on the outside of the 
Type 7 A 14 can be removed with a soft cloth or small paint 
brush. The paint brush is particularly useful for dislodging 
dirt on and around the front-panel controls. Dirt which re
mains can be removed with a soft cloth dampened in a mild 
detergent and water solution. Abrasive cleaners should not 
be used. 

Interior. Dust in the interior of the instrument should be 
removed occasionally due to its electrical conductivity under 
high-humidity conditions. The best way to clean the interior 
is to blow off the accumulated dust with dry, low-velocity air. 

® 

Remove any dirt which remains with a soft paint brush or a 
cloth dampened with a mild detergent and water solution. 
A cotton-tipper applicator is useful for cleaning in narrow 
spaces. 

Visual Inspection 
The Type 7 A 14 should be inspected occasionally for such 

defects as broken connections, broken or damaged circuit 
boards, improperly seated transistors or relays, and heat
damaged parts. 

The corrective procedure for most visible defects is obvious; 
however, particular care must be taken if heat-damaged 
components are found. Overheating usually indicates other 
trouble in the instrument; therefore, it is important that the 
cause of overheating be corrected to prevent a recurrence 
of the damage. 

Transistor Checks 
Periodic checks of the transistors in the Type 7A14 are 

not recommended. The best check of transistor performance 
is its actual operation in the instrument. More details on 
checking transistor operation is given under Troubleshooting. 

Recalibration 
To ensure accurate measurements, check the calibration 

of this instrument after each 1000 hours of operation or every 
six months if used infrequently. In addition, replacement of 
components may necessitate recalibration of the affected 
circuits. Complete calibration instructions are given in Sec
tion 5. 

The Performance Check/Calibration Procedure can also 
be helpful in localizing certain troubles in the instrument. 
In some cases, minor troubles may be revealed and/or cor
rected by calibration. 

TROUBLESHOOTING 

Introduction 
The following information is provided to facilitate trouble

shooting of the Type 7A14. Information contained in other 
sections of this manual should be used along with the fol
lowing information to aid in locating the defective compo
nent. An understanding of the circuit operation is very help
ful in locating troubles. See the Circuit Description section 
for complete information. 
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Composition 

Metal-Film Resistors: 

Ceramic Capacitors: 

00 and 0 -1 st, 2nd and 3rd significant figures; 

® -multiplier; 0 -tolerance; 

Color 

Silver I 
Gold I 

Resistor 

Signifi
cant 

Figures 

and Capacitor Color Code 

Multiplier Tolerance 
Resis- I capaci-l Resis- Capaci-
tors tors tors tors 

10-2 I +10% 
10-1 +5% 
1 +20% or 

2 pF* 
10 10 +1% +1% or 

~! __ ~0 ___ ~~ __ ~~ __ ~~~~~~7.-___ 
Brown I 

0.1 pF* 

102 102 +2% I +2% 
~-~I ~2--·~~-+~~+--=~-i-~~--1 

Orange I 3 103 103 I +3% I +3% 
104 104 

1_~4% I 
+100% 
-0% 

Yellow I 4 

105 105 +0.5% +5% or 
0.5 pF* 

Green I 5 

Blue 6 106 106 

Violet I 7 I 
10-2 +80% 

-20% 
or 0.25 pF* 

10-1 +10% or 
1 pF* 

Gray I 8 I 

White M 
+20% +10% or 

1 pF* 
(none) I I 
*For capacitance of 10 pF or less. 

@ -temperature coefficient. NOTE: CD and/or ® color code for capacitors depends upon 
manufacturer and capacitor type. May not be present In some ca.es. 

Fig. 4-1. Color-code for resistors and ceramic capacitors. 

Troubleshooting Aids 

Diagrams. Circuit diagrams are given on foldout pages 
in Section 8. The component number and electrical value of 
each component in this instrument are shown on the diagrams. 
Important voltages and waveforms are also shown on the 
diagrams. 

Switch Cam Identification. Switch cam numbers shown 
on the diagrams indicate the position of the cam in the 
complete switch assembly. The cams are numbered from the 
front, or mounting end of the switch, toward the rear. 

Resistor Color-Code. In addition to the brown compo
sition resistors, some metal-film resistors and some wire
wound resistors are used in the Type 7 A 14. The resistance 
values of wire-wound resistors are printed on the body 
of the component. The resistance values of composition 
resistors and meta I-film resistors are color-coded on the 
components (some metal-film resistors may have the value 
printed on the body) with ErA color-code. The color-code 
is read starting with the stripe nearest the end of the re
sistor. Composition resistors have four stripes which con
sist of two significant figures, a multiplier and a tolerance 
value .(see Fig. 4-1). Metal-film resistors have five stripes 
consisting of three significant figures, a multiplier and a 
tolerance value. 

Capacitor Marking. The capacitance values of common 
disc capacitors and small electrolytics are marked in micro-

4-2 

farads on the side of the component body. The white ceramic 
capacitors used in the Type 7 A 14 are color coded in pico
farads using a modified ErA code (see Fig. 4-1). 

Diode Color Code. The cathode end of each glass
encased diode is indicated by a stripe, a series of stripes or 
a dot. For most silicon or germanium diodes with a series 
of stripes, the color-code also indicates the type of diode 
or identifies the Tektronix Part Number using the resistor 
color-code system (e.g., a diode color-coded blue or pink
brown-gray-green indicates Tektronix Part Number 152-0185-
00). The cathode and anode end of metal-encased diodes 
can be identified by the diode symbol marked on the body. 

Troubleshooting Equipment 

The following equipment is useful for troubleshooting the 
Type 7A14. 

1. Transistor Tester 

Description: Tektronix Type 576 Transistor-Curve Tracer 
or equivalent. 

Purpose: To test the semiconductors used in this instru
ment. 

2. Volt-ohmmeter 

Description: 20,000 ohms/volt. 0-500 volts DC. Accurate 
within 3%. Test probes must be well insulated. 

® 
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Insert the Tvpe 7A14 
and a calibrated time
base unit into a cali
brated indicator unit. 
Turn the power on 
and allow several min
utes warm up. 

POLAR lTV and BANOWIDTH 
buttons do not light 

Check for +5 volts at 
+5 l test point on 
main circuit board. 
Check push-button 
light bulbs. 

POLAR lTV and BANDWIDTH 
buttons light when pressed 

ICheck time-base unit I 
Set horizontal and r.R~e;;m;;;o;ve;-tith;;e~T:r:y;;pe;;]~St!!i!!.lI.!!n~o..!tr!:!a!!:ce!!....-+~control settings. 
vertical POSITION j-:T:.:r::ac::e:.:d::o:: .. :..:.:.no::t:.:a:!p:::p::ea::r __ --l~ 7A14 from the indica- Check sweep output. 
controls to midrange, tor unit. Check for 
CURRENT/DIV to 11f~re~e~ ... ~un~n~i~ng~swee~~p:.. . ..Jf-T.:.;r::a::ce:.A=ppe!:::a::.;rs=--~ Check positioning Ci'-I 
10 mA Time/div to -. ICUit and DC levels at 
0.5 msec. free-run the If no readout inform- Output Amplifier. 

I ,~~wee~e~ln~P;:!e~n:~~ty~d::.. _ad_v_a_n_cej---.!c:!:o~rr~ecti'iir~ea;d;,o~u~t.!!d.!!O .. !!!...-~ ation appears on the 
L. not appear CRT, check the indi-

Trace appears 
Readout appears 

Rotate the vertical 
POSITION control 
throughout its range. 
Check for movement Trace does not move 
of trace. 

Press I DE NTIFV 

cator unit readout cir
cuitry. If part of read
out is missing or in 
error, check appropri
ate readout switching 
circuit in the Type 
7A 14, then check the 
indicator unit. 

Check Output Ampli
fier. Check position
ing circuit. 

button. As button is Readout stays on screen Check IDENTIFY 
pressed, readout 1-'-'=======::':""---lM switch, then indicator 
should be replaced by unit readout circuit. 
word ·'Identify" and 
tr_ should move Trace does not shift Check IDENTIFV 
upward approximate- 1-'-======'-----lM switch. Check Third 
Iy 0.25 division. Cascade Stage. 

IVes 
t Check probe or sub-

Connect a P6021 Cur_I-.!:!N~o~d!!e!!flect~~io~n'---____ --l~ stitute a P6021 probe 
rent Probe from the which is known to be 
Type 7A14 INPUT to Near four divisions operating properly. 
the indicator unit 40 f:0:::f:..:d!!e~fl!!ec~t::iO!!n=--___ --. 
mA square wave cur-
rent loop. Check for Near 1.6 divisions 
four divisions of of deflection 
deflection. 

Adjust front-panel 
GAIN control for 
four divisions of 
deflection . 

Still no deflaction switch to 20 rnA. No rnA current square No,,- uremants throughout Iset CURRENT/DIV. ~ Connect probe to 5 Make waveform mea5-

ICheck for two divi- wave source. Set --,. the amplifier and 
sions of deflection. CUR R E NT/ D I V compare with the 

IYes switch to 1 rnA posi- waveforms on the dia-
t tion. Check for five gral115. 

I
:Check CURRENT/I divisions of detlec· "'-'---:.:...-____ --J 

DIV switch and atten- L:t::;io::.n::.. __ r.:-__ -1 
uator 10 rnA position. .Yes 

Ves .. Not within range Check 0206 input 
amplifier circuit. Make waveform meas

urements throughout 
the amplifier. When 
deflective stage is 
located. check gain
setting resistors. 

--i1Check to see that 
K155 (also K160 and 
K235) is actuated. 

r.:---~==--' Near four divisions Adjust the Gain Ratio 
Connect a P6022 Cur- of deflaction (R 155) for four 
rent Probe from the I-='===:::...-----.....,~divisions of deflec-
Type 7A14 INPUT to tion. 

the indicator unit 40 ~=:;::====~ 
mA square wave cur- 1"1 
rent loop. Check for Display is deflected Check to see that 
four divisions of I'0!!;ff!!-sc:!!:!r:! .. !!n!.-______ ~ K155 (also K160 and 
deflection. K235) is not actu-

ated. 
~Ves 

Trigger the sweep, :~~::::~Play cannot be 
using the internal trig-
gering signal. 

• Stable display 

Adjust the front-panel 

Check output of Trig
ger Pickoff circuit for 
same signal as output 
amplifier . 

LOW FREO control Has no effect C h e c k Low
for best flat top on 1-'-'=-=..:::.:==--------lM Frequency Compensa-
d i sp I ay ed square tion circuit_ 
wave. 

Ropl_ tho P6022 
probe with tho P6021 
probe. Check (adjust 
LF Comp if neces
sary) for 0.2 divisions 
of tilt in the fint 500 
/J.S of displayod 
!quarewave. 

Fig. 4-2. Troubleshooting chart for Type 7 A 14. 
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Purpose: To measure voltages and resistances. 

3. Test Oscilloscope 

Description: DC to 50 MHz frequency response, 5 milli
volts to 5 volts/division deflection factor. Use a lOX probe. 

Purpose: To check waveforms in the instrument. 

4. Plug-in Extension 

Description: Calibration fixture. 

Purpose: Permits operation of the unit outside the plug
in compartment for better accessibility during troubleshooting. 

Troubleshooting Techniques 

This troubleshooting procedure is arranged in an order 
which checks the simple trouble possibilities before pro
ceeding with extensive troubleshooting. The first few checks 
ensure proper connection, operation and calibration. If the 
trouble is not located by these checks, the remaining steps 
aid in locating the defective component. When the defective 
component is located, it should be replaced following the 
replacement procedures given under Corrective Maintenance. 

1. Check Control Setting. Incorrect control settings can 
indicate a trouble that does not exist. If there is any question 
about the correct function or operation of any control, see 
the Operating Instructions section of this manual. 

2. Check Associated Equipment. Before proceeding with 
troubleshooting of the Type 7 A 14, check that the equipment 
used with this instrument is operating correctly. Check that 
the signal is properly connected and that the probe cable is 
not defective. The indicator oscilloscope and time-base plug
in unit can be checked for proper operation by substituting 
another vertical unit which is known to be operating properly 
(preferably another Type 7 A 14 or similar unit). If the trouble 
persists after substitution, the indicator oscilloscope and/or 
time-base plug-in unit is defective. 

3. Check Instrument Calibration. Check the calibration 
of this instrument, or the affected circuit if the trouble exists 
in one circuit. The apparent trouble may only be a result of 
misadjustment or may be corrected by calibration. Complete 
calibration instructions are given in the Calibration section 
of this manual. 

4. Visual Check. Visually check the portion of the instru
ment in which the trouble is located. Many troubles can be 
located by visual indications such as unsoldered connections, 
broken wires, damaged components, etc. 

5. Isolate Trouble to a Circuit. To isolate a trouble to a 
circuit, note the trouble symptom. The symptom often indi
cates the circuit in which the trouble is located. For example, 
erroneous deflection in only the 1 mA, 2 mA and 5 mA posi
tion indicates that the Q106 input circuit rather than the Q206 
circuit is probably at fault. If the LOW FREQ adjustment 
has little or no effect on the displayed waveform, the Low
Frequency Compensation circuit is probably not functioning 
properly. When trouble symptoms appear in more than one 
circuit, check all affected circuits by taking voltage and wave
form readings. If the signal is correct, the circuit is working 
correctly up to that point. 

Fig. 4-2 provides a guide to aid in locating a defective 
circuit. This chart does not include checks for all possible 
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defects; use steps 6 and 7 for further troubleshooting. Start 
from the. top of the chart and perform the given checks on the 
left side of the page until a step is found which is not correct. 
Further checks and/or the circuit in which the trouble is prob
ably located are listed to the right of this step. 

After the defective circuit has been located, proceed with 
steps 6 and 7 to locate the defective component(s}. 

6. Check Voltages and Waveforms. Often the defective 
component can be located by checking for the correct volt
age or waveform in the circuit. Typical voltages and wave
forms are given on the diagrams. 

NOTE 

Voltages and waveforms given on the diagrams are 
not absolute and may vary slightly between instru
ments. To obtain operating conditions similar to 
those used to take these readings, see the first dia
gram page. 

7. Check Individual Components. The following proce
dures describe methods of checking individual components in 
the Type 7A14. Components which are soldered in place are 
best checked by disconnecting one end. This isolates the 
measurement from the effects of surrounding circuitry. 

A. RELAYS. There are two types of relays in the Type 
7A14. They are the eight-pin DPDT relay, Tektronix Part No. 
148-0034-00, and the five-pin SPDT relay, Tektronix Part No. 
148-0035-00. These relays, which are plugged into the circuit 
board, may be removed and checked. Fig. 4-3 shows the 
internal configuration of the two relays. Using an ohmmeter, 
check for the indicated DC resistances. The relay may be 
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Fig. 4-3. Internal configuration of relays, showing (A) OPOT relay 
not energized, (8) SPOT relay not energized, (e) OPOT relay ener
gized, and (0) SPOT relay energized. 
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actuated by applying fifteen volts to the coil, as shown in 
Fig. 4-3. With the relay actuated, check the normally open 
contacts for continuity. When returning the relays to the cir
cuit board, place the five-pin SPDT relays in the five-pin 
sockets. The eight-pin DPDT relays are symmetrical, hence 
may be placed in their sockets facing either direction. 

B. TRANSISTORS. The best check of transistor operation 
is actual performance under operating conditions. If a tran
sistor is suspected of being defective, it can be checked by 
substituting a new component or one which has been checked 
previously. However, be sure that circuit conditions are not 
such that a replacement transistor might also be damaged. 
If substitute transistors are not available, use a dynamic 
tester (such as Tektronix Type s76). 

C. DIODES. A diode can be checked for an open or 
shorted condition by measuring the resistance between ter
minals. With an ohmmeter scale having an internal source 
of between 800 millivolts and 3 volts, the resistance should 
be very high In one direction and very low when the leads 
are reversed. 

CAUTION 

Do not use an ohmmeter scale that has a high 
internal current. High currents may damage the 
diode. 

D. RESISTORS. Resistors can be checked with an ohmmeter. 
Check the Electrical Parts List for the tolerance of the resistors 
used in this instrument. Resistors normally do not need to be 
replaced unless the measured value varies widely from the 
specified value. 

E. INDUCTORS. Check for open inductors by checking 
continuity with an ohmmeter. Shorted or partially shorted 
inductors can usually be found by checking the waveform 
response when high-frequency signals are passed through 
the circuit. Partial shorting often reduces high-frequency 
response. 

F. CAPACITORS. A leaky or shorted capacitor can best 
be detected by checking the resistance with an ohmmeter on 
the highest scale. Do not exceed the voltage rating of the 
capacitor. The resistance reading should be high after initial 
charge of the capacitor. An open capacitor can best be 
detected with a capacitance meter or by checking whether 
the capacitor passes AC signals. 

8. Repair and Readjust the Circuit. If any defective parts 
are located, follow the replacement procedures given in this 
section. Be sure to check the performance of any circuit that 
has been repaired or that has had any electrical components 
replaced. 

CORRECTIVE MAINTENANCE 

General 

Corrective maintenance consists of component replace
ment and instrument repair. Special techniques required to 
replace components in this instrument are given here. 

Obtaining Replacement Parts 

Standard Parts. All electrical and mechanical part re
placements for the Type 7A14 can be obtained through your 

® 

Maintenance-Type 7A14 

local Tektronix Field Office or representative. However, 
many of the standard electronic components can be obtained 
locally in less time than is required to order them from Tek
tronix, Inc. Before purchasing or ordering replacement parts, 
check the parts list for value, tolerance, rating and descrip
tion. 

NOTE 

When selecting replacement parts, it is important 
to remember that the physical size and shape of 
a component may effect the performance in the 
instrument, particularly at high frequencies. All re
placements parts should be direct replacements 
unless it is known that a different component will 
not adversely affect instrument performance. 

Special Parts. In addition to the standard electronic 
components, some special parts are used in the Type 7A14. 
These parts are manufactured or selected by Tektronix, Inc. 
to meet specific performance requirements, or are manu
factured for Tektronix, Inc. in accordance with our specif
ications. These special parts are indicated in the parts list 
by an asterisk preceding the part number. Most of the 
mechanical parts used in this instrument have been manu
factured by Tektronix, Inc. Order all special parts directly 
from your local Tektronix Field Office or representative. 

Ordering Parts. When ordering replacement parts from 
Tektronix, Inc., include the following information: 

1. Instrument Type. 

2. Instrument Serial Number. 

3. A description of the part (if electrical, include circuit 
number). 

4. Tektronix Part Number. 

Soldering Techniques 

WARNING 

Disconnect the instrument from the power source 
before soldering. 

Circuit Boards. The components mounted on the circuit 
boards in the amplifier can be replaced using normal circuit 
board soldering techniques. Keep the following points in 
mind when soldering on the circuit boards. 

1. Use a pencil-type soldering iron with a power rating 
from 15 to 50 watts. 

2. Apply heat from the soldering iron to the junction be
tween the component and the circuit board. 

3. Heat-shunt the lead to the component by means of a 
pair of long-nosed pliers. 

4. Avoid excessive heating of the junction with the cir
cuit board, as this could separate the circuit board wiring 
from the laminate. 

5. Use electronic grade 60-40 tin-lead solder. 

6. Clip off any excess lead length extending beyond the 
circuit board and clean off any residual flux with a flux
removing solvent. Be careful that the solvent does not re
move any printing from the circuit board. 
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Metal Terminals. When soldering metal terminals (e.g., 
switch terminals, potentiometers, etc.), use 60-40 tin-lead 
solder and a 15 to 50 watt soldering iron. Observe the fol
lowing precautions when soldering metal terminals: 

1. Apply only enough heat to make the solder flow freely. 

2. Apply only enough solder to form a solid connection. 
Excess solder may impair the function of the part. 

3. If a wire extends beyond the solder joint, clip off the 
excess. 

4. Clean the flux from the solder joint with a flux-removing 
solvent. 

Component Replacement 

WARNING 

Disconnect the equipment from the power source 
before replacing components. 

Relay Replacement. The relays in the Type 7A14 are 
manufactured by Tektronix, Inc. If a relay fails, a replace
ment may be ordered from your local Tektronix Field Office 
or representative. The five-pin relay sockets on the circuit 
board will accept only the five-pin SPDT relay. It is pos
sible, however to place a five-pin SPDT relay in an eight-pin 
socket intended for use with the eight-pin DPDT relay. This 
would not damage the instrument or the relay, but would 
cause a malfunction of the instrument. The eight-pin DPDT 
relays may be placed in their sockets facing either direction, 
as these relays are symmetrical. 

Transistor Replacement. Transistors should not be re
placed unless actually defective. If removed from their 
sockets during routine maintenance, return them to their 
original sockets. Unnecessary replacement of transistors may 

Em;_,) r;B-
~ "-Co"""o. 

T'~ 
Metal-Case Transistors 

Emitter 

Plastic-Case Transistors 

Fig. 4-4. Electrode configuration for transistors in this instrument. 
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affect the calibration of this instrument. When transistors are 
replaced, check the operation of that part of the instrument 
which may be affected. 

Replacement transistors should be of the original type or a 
direct replacement. Remount the transistors in the same man
ner as the original. Fig. 4-4 shows the lead configurations 
of the transisors used in this instrument. This view is as seen 
from the bottom of the transitor. When replacing transistors, 
check the manufacture's basing diagram for correct basing. 

Light-Bulb Replacement. The POLARITY and BAND
WIDTH switches each contain one incandescent light bulb 
common to the two push-buttons of the switch. This light 
bulb may be replaced without removal of the switch as fol
lows: 

1. Remove the screw and cover from the back of the switch, 
exposing the light bulb. 

2. While holding one lead of the bulb with a pair of 
long-nosed pliers, touch a ls-watt pencil-type soldering iron 
to the connection on the other side of the circuit board. Re
move the lead from the circuit board. Unsolder the re
maining lead and remove the bulb. 

3. Cut the leads of the replacement bulb to the same 
length as those of the old bulb. Place the insulating tubes 
over the leads. 

4. Grasp one lead of the replacment bulb with the long
nosed pliers and position in the appropriate holes in the 
circuit board. Touch the soldering iron to the connection 
on the other side of the circuit board and push the lead into 
place. Repeat with the remaining lead. 

5. Position the bulb so that it does not fall in line with 
the bottom push-button. Replace the cover. 

POLARITY or BANDWIDTH Switch Replacement. 
Should either the POLARITY switch or the BANDWIDTH 
switch fail, the front panel must be removed to gain access 
to the switch mounting screws. Proceed as follows: 

1. Remove the four control knobs from their shafts. The 
IDENTIFY button pulls off; use a 1/l6'inch hex-head wrench 
to remove the POSITION, CURRENT /DIV, and VAR control 
knobs. 

2. Remove the nut from the POSITION control, using a 
SIlO-inch hex-socket wrench. Remove the washer. 

3. Remove the nut from the CURRENT /DIV control, using 
a 7/lo6'inch hex-socket wrench. Remove the washer. 

4. Remove the bushings from the LOW FREQ and GAIN 
controls. 

5. Remove the front panel to gain access to the switch 
mounting screws. Remove the screw holding the faulty switch 
assembly. 

6. Install the replacement switch by reversing the above 
procedure. Match the arrow on the plug to the arrow on 
the jack when replacing pin connectors. 

CURRENT/DIV Switch Removal. The CURRENT/DIV cam 
switch consists of two circuit boards, on which are mounted 
the switch contacts, positioned adjacent to the cam or rotating 
portion of the switch. For inspection, cleaning, repair, or 
replacement, the switch should be disassembled as follows: 
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1. Remove the two screws which secure the smaller of the 
two cam switch circuit boards to the right side of the switch. 
Unsolder the ground strap. 

2. lift the circuit board up slightly at the rear and remove 
it from the switch. The circuit board may be removed com
pletely by disconnecting the pin connections. 

CAUTION 

Do not bend the circuit board switch contacts. A 
change in position or tension may cause a malfunc
tion of the switch. 

3. Remove the cross-brace from the instrument. It is se
cured by two counter-sunk phillips-head screws, one top 
and one bottom, and two 5/16-inch nuts near the back of the 
cam switch. 

4. Unsolder the two straps running from the back of the 
remaining cam switch circuit board to the main circuit board. 

5. Unsolder the center conductor and ground connection 
from the INPUT connector. 

6. Remove the CURRENT IDIV and VAR control knobs, using 
a 1/16-inch hex-head wrench. 

7. Remove the nut and washer from the front of the CUR
RENT IDIV switch, using a 7/w inch hex- socket wrench. 

8. Disconnect the VAR control shaft from the slide switch 
and potentiometer. 

9. Remove the remainder of the switch assembly from 
the instrument. 

10. Remove the two screws holding the attenuator shield 
onto the cam switch circuit board. 

11. Remove the four screws holding the circuit board to 
the cam portion of the switch and separate the two. 

12. Remove the small screw from the cam assembly and 
separate the front and back sections of the stator. 

13. Remove the 'C' ring from the front of the shaft and 
slide the cam out of the stator. Do not lose the small detent 
roller. 

14. Reassemble the CURRENT IDIV switch assembly by re
versing the above procedure. Match the arrow on the plug 
to the arrow on the jack when replacing pin connectors. 

Main Circuit Board Replacement. If the main amplifier 
circuit board requires replacement, a complete wired board 
is available from Tektronix, Inc. To replace the circuit board, 
proceed as follows: 

1. The GAIN potentiometer is located near the back of 
the instrument, and is driven from the front panel by a con
trol shaft. Using a .OS-inch hex-head wrench, loosen the two 
setscrews on the front portion of the coupling and remove the 
shaft. 
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2. Disconnect the V AR control shaft from the slide switch 
and potentiometer. 

3. Remove the cross-brace from the instrument. It is se
cured by two counter-sunk phillips-head screws, one on top 
and one on the bottom, and two 5/w inch nuts near the back 
of the CURRENT IDIV circuit board. 

4. Unsolder the two straps running from the back of the 
cam switch circuit board to the main circuit board. 

5. Unsolder the center connection (8) to the V AR (CALI 
UNCAL) switch circuit board. 

6. From the left side of the instrument, partially remove 
the two screws which secure the main circuit board to the 
cam switch circuit board. loosen the screws until they clear 
the cam switch circuit board. 

7. Remove all the pin connections from both sides of the 
main circuit board. See Fig. 4-5 for wiring color code. 

8. Remove the six screws that secure the main circuit board 
to the positioning blocks. 

9. Remove the four screws which secure the rear casting 
to the top and bottom frame. 

10. Remove the circuit board assembly from the instrument. 

11. Unsolder the potentiometer connections and remove 
the mounting brackets from the circuit board. 

12. Install the replacement circuit board by reversing the 
above procedure. 

Recalibration After Repair 

After any elecrical component has been replaced, the 
calibration of that particular circuit should be checked, as 
well as the calibration of other closely related circuits. The 
Performance Check procedure in Section 5 provides a quick 
and convenient means of checking instrument operation. 

Repackaging Information 

If the 7 A 14 is to be shipped for long distances by com
mercial means of transportation, it is recommended that the 
instrument be repackaged in the original manner for maxi
mum protection. The original shipping carton can be saved 
and used for this purpose. Repackaging information andlor 
new shipping cartons can be obtained from Tektronix, Inc. 
Contact your local Tektronix Field Office or representative. 

NOTE 

The plug-ins should not be shipped installed in an 
oscilloscope. The oscilloscope packaging material 
is not designed to protect the plug-ins. 
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SECTION 5 

PERfORMANCE CHECK / CALIBRATION 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

Introduction 

To assure instrument accuracy, check the calibration of 
the Type 7 A 14 every 1000 hou rs or every six months if 
used infrequently. Before calibration, thoroughly clean and 
inspect this instrument as outlined in the Maintenance Sec
tion. 

The complete Performance Check/Calibration Procedure 
can be used to check instrument performance without re
moving side covers or making internal adjustments by 
performing all portions except the ADJUST part of the 
steps. (The ADJUST instructions are printed in red.) Screw
driver adjustments which are accessible without removing the 
covers are adjusted as part of the performance check pro
cedure. A note titled PERFORMANCE CHECK ONLY gives 
instructions which are applicable only to the performance 
check procedure. 

Completion of each step in the complete Performance 
Check/Calibration Procedure insures that this instrument 
meets the electrical specifications given in Section 1. For 
best overall instrument performance, when performing a 
complete calibration procedure, make each adjustment to 
the exact setting even if the CHECK is within the allow
able tolerance. 

A Short-Form Procedure is given prior to the complete 
procedure. To facilitate instrument calibration, for the ex
perienced calibrator, the Short-Form Procedure lists the 
calibration adjustment necessary for each step and the ap
plicable tolerances. This procedure also includes the step 
number and title as listed in the complete Performance 
Check/Calibration Procedure and the page number on which 
each step begins. Therefore, the Short-Form Procedure can 
be used as an index to locate a step in the complete pro
cedure. Another feature of the Short-Form Procedure is 
the spaces provided to record performance data or to 
check off steps as they are completed. This procedure may 
be reproduced and used as a permanent record of instru
ment calibration. 

NOTE 

All waveforms shown in this procedure were taken 
with a Tektronix Oscilloscope Camera System. 
limits, tolerances and waveforms in this procedure 
are given as calibration guides and should not 
be interpreted as instrument specifications except 
as specificed in Section 1. 

A partial calibration is often desirable after replacing a 
component or to touch up an adjustment of a portion of 
the instrument between major recalibrations. For partial 
calibration, set the controls as given under Preliminary Con
trol Setting and start with the nearest test equipment pic-
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ture preceeding the desired check or checks. If any con
trols need to be changed from the preliminary settings for 
this portion of the calibration procedure, they are listed 
under the heading Partial Procedure following the equip
ment required picture. To prevent unnecessary recalibra
tion of other parts of the instrument, readjust only if the 
tolerance given in the CHECK part of the step is not met. 
If readjustment is necessary, also check the calibration of 
any steps listed in the INTERACTION part of the step. 

An Alternate Calibration Procedure is given for steps 7 
(7A) and 14 (14A) for those desiring to calibrate the Type 
7 A 14 in a specific Indicator Oscilloscope, or if a Sampling 
Oscilloscope System is not available. This procedure will 
insure that the Type 7 A 14 will meet the System Spe,cifica
tions for the particular Indicator Oscilloscope being used. 
However, if this Alternate Procedure is used, the Type 7A14 
must be recalibrated each time it is operated in a different 
Indicator Oscilloscope (even one of the same Type). The 
remainder of the calibration steps apply equally to both 
procedures. 

TEST EQUIPMENT REQUIRED 

General 

The following test equipment and accessories, or its equiv
alent, are required for complete calibration of the Type 
7 A 14. Specifications given are the minimum necessary for 
accurate calibration. Therefore, some of the recommended 
equipment may have specifications which exceed those 
given. All test equipment is assumed to be correctly cali
brated and operating within the given specifications. If 
equipment is substituted, it must meet or exceed the spec
ifications of the recommended equipment. 

Special Tektronix calibration fixtures are used in this pro
cedure only where they facilitate calibration. These special 
calibration fixtures are available from Tektronix, Inc. Order 
by part number through your local Tektronix Field Office 
or representative. 

Test Equipment 

1. 7000 series Indicator Oscilloscope. Type 7504 used 
in these checks. 

2. 7B-series Time-Base. Type 7B51 used in these checks. 

3. Test Oscilloscope. Storage and Sampling capabilities; 
Bandwidth, at least 200 megahertz; minimum deflection fac
tor, 10 millivolts/div. Tektronix Type 564B with 3S1/3T2 
plug-in units recommended. 

5-1 



Performance Check/Calibration-Type 7A14 

4. Pulse Generator. Risetime, 0.25 nanosecond; ampli
tude, 0 to 50 volts into 50 ohms. Tektronix Type 109 rec
ommended. 

5. Delay Line. Charaderistic impedance, 50 ohms; 60 
nanoseconds delay. Tektronix Type 113 Delay Cable rec
ommended. 

6. Constant Amplitude Sine-Wave Generator. Reference 
Frequency, 50 kHz; frequency range, below 15 megahertz 
to above 60 megahertz; output amplitude, variable from 
0.5 to 5 volts peak to peak; amplitude accuracy, within 3% 
of 50 kHz reference as output frequency changes. Tek
tronix Type 191 Constant Amplitude Signal Generator rec
ommended. 

7. Constant Amplitude Sine-Wave Generator. Reference 
frequency, 1 kHz; frequency range, 20 hertz to above 1 kilo
hertz; output amplitude, variable from 0.5 to 5 volts peak 
to peak; amplitude accuracy, output amplitude constant 
within 3% of 1 kHz reference frequency as output frequency 
changes. For example, General Radio Model 1310-A Oscil
lator. 

8. DC Voltmeter. 20,000 ohms/volt minimum sensitivity; 
range, 0 to 50 volts; accuracy, checked to within 1 % at 
the voltages to be measured. For example, Triplett Model 
630-NA. 

9. Calibration Fixture, Constant Amplitude Signal Gen
erator. Reference frequency, 3 megahertz; frequency range, 
65 megahertz to above 175 megahertz; output amplitude, 
0.5 to 5 volts peak to peak into 50 ohms; amplitude accu
racy, output amplitude constant within 1 % of 3 megahertz 
reference as outpwt frequency changes. Tektronix Part Num
ber 067-0532-00. 

10. Calibration Fixture, Plug-In Extender, Tektronix Part 
Number 067-0589-00. 

11. Calibration Fixture. 50-ohm terminating current loop; 
GR connector. Tektronix Part Number 067-0559-00. 

Accessories 

12. Cable (two). Impedance, 50 ohms; electrical length, 
2 nanoseconds; connectors, GR. Tektronix Part Number 017-
0505-00. 

13. Adapter (two). GR to BNC female. Tektronix Part 
Number 017-0063-00. 

14. Adapter. GR to BNC male. Tektronix Part Number 
017-0064-00. 

15. Adapter (two). GR elbow. Tektronix Part Number 
017-0070-00. 

16. Termination. Impedance, 50 ohms; endline; connector, 
GR. Tektronix Part Number 017-0081-00. 

17. Attenuator. Impedance 50 ohms; attenuation, 2 X; 
connectors, GR. Tektronix Part Number 017-0080-00. 

18. Attenuator. Impedance, 50 ohms; attenuation, 5X; 
connectors, GR. Tektronix Part Number 017-0079-00. 

19. Attenuator. Impedance, 50 ohms; attenuation lOX; 
connectors, GR. Tektronix Part Number 017-0078-00. 
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20. CT-3, Signal Pickoff. Tektronix Part Number 017-0061-
00. 

21. Coaxial Cable. Impedance, 50 ohms; length, 18 inch. 
Connectors, BNC. Tektronix Part Number 012-0076-00. 

22. P6021 Current Probe. Tektronix Part Number 010-
0237-00. 

23. P6022 Current Probe. Tektronix Part Number 01 0-
0238-00. 

24. Variable Attenuator. A variable attenuator which has 
the end terminals of a 100-ohm potentiometer connected 
from input to ground and the potentiometer divider arm 
connected to the attenuator output. Tektronix Calibration 
Fixture 067-0511-00 recommended. 

25. Alignment Tool Kit. Tektronix Part Number 003-0007-00. 

SHORT-FORM PROCEDURE 

Type 7A14 

Calibration Date 

Calibrated By __________________ _ 

1. Adjust DC Balance (R11 0-R111-RI52-R313-
Position-R338-R414-R368) 

Page 5-4 

Requirement: Correct balance; see complete procedure. 

Performance: Correct D; incorrect D. 

2. Adjust Internal Gain Ratio (R202) Page 5-5 

Requirement: With CURRENT /DIV at 1 mA, signal in 
through 2X, 5X, and lOX attenuators adjusted for 5 divi
sions; reset CURRENT/DIV to 10 mA and remove the lOX 
attenuator. Check for 5 divisions of display. 

Performance: Correct D; incorrect D. 

3. Adjust 5 mA Gain (R245) Page 5-5 

Requirement: With CURRENT /DIV at 1 mA, signal in 
through 2X, 5X, and lOX attenuators adjusted for 5 divi
sions; reset CURRENT /DIV to 5 mA and remove the 5X at
tenuator. Check for 5 divisions of display. 

Performance: Correct D; incorrect D . 

4. Adjust P6022 Probe Gain (RI55) Page 5-5 

Requirement: With CURRENT IDIV at 5 mA, signal in 
through P6021 Probe adjusted for 5 divisions; replace the 
P6021 probe with the P6022. Check for 5 divisions of display. 

Performance: Correct D; incorrect D . 

5. Check/Adjust Front-Panel Gain (R318) Page 5-5 

Requirement: With Current Probe connected to Indicator 
Oscilloscope 40 mA current loop and CURRENT/DIV set to 
10 mA. Check for 4 divisions of display. 

Performance: Correct D; incorrect D. 

6. Check Deflection Accuracy Page 5-6 

Requirement: Vertical deflection factor, for all positions of 
the CURRENT/DIV switch, within 3% of gain set at 10mA/ 
Div. 

Performance: Correct D; incorrect D (list exceptions). 

® 



7. Adjust High-Frequency Compensation (R143- Page 5-7 
C143-C141-C170-C259-R309-C309-C310-R347-C347-C145-
C245-R1 03-C1 00-C160-C154-C363) 

Requirement: Optimum square leading corner and flat 
top. See complete procedure. 

Performance: Correct 0; incorrect o. 
7 A. Adjust High-Frequency Compensation (AI- Page 5-8 

ternate Procedure) adjustments and requirements are the 
same as Step 7. 

8. Check/Adjust Low-Frequency Compensation 
(R128) 

Page 5-8 

Requirement: 0.2 division tilt in the first 500 fLS of a 1 kilo
hertz square-wave. 

Performance: Correct 0; incorrect o. 
9. Check Variable Current/Div Control Range Page 5-9 

Requirement: Continuously variable between the cali
brated settings of the CURRENT /DIV switch. 

Performance: Correct 0; incorrect o. 
10. Check Trigger Out Gain Page 5-9 

Requirement: Trigger out gain is approximately the same 

as the vertical out gain. 

Performance: Correct 0; incorrect o. 
11. Check Trace IDENTIFY Page 5-9 

Requirement: Trace moves about 0.25 division and (if 
applicable) the displayed readout is replaced by the word 
IDENTIFY. 

Performance: Correct 0; incorrect o. 
12. Check Low-Frequency -3 d8 Point Page 5-9 

Requirement: Gain is not more than -3 dB at 25 hertz 
with the P6021 probe (250 hertz with the P6022 probe). 

Performance: P6021 probe: 0 hertz. 

P6022 probe: 0 hertz. 

13. Check 20 Megahertz Bandwidth Page 5-10 

Requirement: 3 dB attenuation of a 20 megahertz sine
wave input, within 3 megahertz. 

Performance: 3 dB down at 0 megahertz. 

14. Check High-Frequency -3 dB Point Page 5-10 

Requirement: Not more than -3 dB at 175 megahertz 
using P6022 probe (60 megahertz with the P6021 probe). 

Performance: P6022 ,0 megahertz. 

P6021 0 megahertz. 

® 

Performance Checkl Calibration-Type 7 A 14 

14A. Check High-Frequency -3 dB Point 
(Alternate Procedure) 

Page 5-11 

Requirement: With a 7500 series Indicator Oscilloscope: 
not more than -3 dB at 75 megahertz using P6022 
probe (45 megahertz with the P6021 probe). With a 
7700 series Indicator Oscilloscope: not more than -3 dB 
at 105 megahertz using P6022 probe (50 megahertz with 
the P6021 probe). 

Performance: Type 7500 with P6021 0 meghertz. 

P6022 0 meghertz. 

Performance: Type 7700 with P6021 0 meghertz. 
P6022 0 meghertz. 

15. Check Overall Noise Level Tangentiaally Page 5-12 

Requirement: Not more than 0.2 division noise. 

Performance: 0 division. 

General 

The following procedure is arranged so the Type 7A14 
can be calibrated with the least interaction of adjustments 
and reconnection of equipment. A picture of the test equip
ment required for each group of steps is given to aid in 
identification of the necessary equipment. The control set
tings and test equipment setup throughout this procedure 
continue from the preceding step(s) unless noted otherwise. 
The control settings can be checked at any "test equipment 
required" picture by setting the controls as given at the 
start of the procedure under the heading Preliminary Con
trol Settings. Then make any changes listed following the 
"test equipment required" picture, under the heading Partial 
Procedure (also applies to partial calibration procedure). 

The following procedure uses the equipment listed under 
Test Equipment Required. If other equipment is substituted, 
control settings or calibration setup may need to be altered 
to meet the requirements of the equipment used. Detailed 
operating instructions for the test equipment are not given 
in this procedure. Refer to the instruction manual for the 
test equipment if more information is required. 

NOTE 

This instrument should be calibrated at an ambi
ent temperature of 20°C to 30°C for best overall 
accuracy. The performance of this instrument can 
be checked at any temperature within the O°C 
to +40°C range. If the temperature is outside 
the given range, see Section 1 for the applicable 
tolerances. 

5-3 
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Preliminary Procedure for Complete Calibration 

1. (onnect the Type 7A14 to the Plug-in Extender and 
plug the Extender into the Indicator Oscilloscope Left Ver
tical comportment. 

2. Connect the Indicator Oscilloscope to a suitable power 
sovrce. Set the Power switch to ON (turn Intensity control 
fully (CWI and allow 20 minutes warm_up. 

Preliminary Control Settings 

TYPE 7A14 

CURRENT/DIV 

POLARITY 

BANDWIDTH 

POSITION 

A TIME·BASE 

TRIGGERING CONTROLS 

lOmA 

+ UP 
FULL 

Midrange 

MODE AUTO 

COUPLING AC 

SOURCE INT 

lEVEL/SLOPE 0/ + 

HORIZ MAG X I 

POSITION Midrange 

TIME/DIV .05 p's 

VAR TlME/DIV CAL IN 

INDICATOR OSCILLOSCOPE 

FOCUS Optimum 

INTENSITY Optimum 

CALIBRATOR RATE 1 kHz 

Test Oscilloscope 

Focus 

Intensity 

Type 3T2 

Time Position 

(Fine and Coarse) 

Horiz Position 

Range 

Start Point 

Time Magnifier 

Display Mode 

Polarity 

Source 

Type 3S1 

5-4 

Position (A and H) 

Dual Trace 

mVOLTS/Div (both) 

CH I Invert/Norm 

CH 2 Invert/Norm 

Internol Trigger 

Optimum 

Optimum 

Fully CW 

Midrange 

100 ns 

With Trigger 

X l 
Normal 

+ 
lot 

Midrange 

A + B 
50 
Norm 

Invert 

A 

NOTE 

Refer to fig. 5-1 for location of test points. 

1 . Adjust DC Balance o 
a. TPI46 and TP246. 

(1) Set the DC Voltmeter to the +12 volt scale. 

P) Connect the voltmeter between TP146 and TP246. 

(3) ADJUST- RIIO for a null [zero) reading on volt-
meter. Shift the voltmeter to progressively lower 
scoles as null is approached. 

b. TPI15 and TP215. 

(1) Reset the voltmeter to the 12 volt scale. 

(2) (onnect the voltmeter between TP115 and ground. 

(3) ADJUST- Rill for +4.5 volts from TP115 to ground. 

(4) CHECK- for +4.5 volts from TP21S to ground . 

c. TPI76 and TP276. 

(I) Connect the voltmeter between TP176 ond TP276. 

12) ADJUST- RIS2 for a null 
meter. Shift the voltmeter 
the finol adjustment. 

(zero) reading on voll
to the lowest scale for 

d. TP316 and TP416. 

(1) Reset the voltmeter to the 12 volt scale. 

(2) Connect the voltmeter between TP316 and TP416. 

(3) ADJUST- R313 for a null (zero) reading on volt-
meter. Shift the voltmeter 10 the lowest scale for 
the linal adjustment. 

e. TP340 and TP440. 

(1) Reset the voltmeter to the 12 volt scale. 

(2) Connect the voltmeter between TP340 and TP440. 

(3) ADJUST- POSITION control lor a null Izera) reod-
ing on voltmeter. Shift the voltmeter to the lowest 
scale for the final adjustment. 

f. All and B11. 

P) Reset the voltmeter to the 12 volt scale. 

(2) Connect the voltmeter between All and B11 (the 
rearward end of R345 and R445. See fig. 5-1). 

(3) ADJUST- R338 for a null (zero) reading on the volt
meter. Shift to the lowest scale for the final odiust
ment. 

g. DC Common Mode Balance 

(1) Reset the voltmeter to the 12 volt scale. 

(2) Connect the voltmeter between All (the rearward 
end of R345) and ground . 
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TP246 TP146 

T P340 

Fig. S.1. l ototJon of oeli,,,I .... ,,1 .. ,,01 lui pol" ls fo r DC 8010n ••• h.tkl. 

(3) ADJUST~"J.4 for zero volts between All and 
ground. 

(4) CHECK-Bll to ground for %era valls. 

INTERACTION: Recheck Step f. 

h. Trigger Bolonce 

(1) Connect the voltmeler between AI3 and 813 (Ihe 
bottom end of R360 and R460). 

(2) ADJUST- R368 for a null (zero) reading on the volt_ 
meter. Shift the voltmeter to the lowest scale for 
the finol adjustment. 

(3) CHECK-AI3 and BI3 10 ground for a voltmeter 
reading of appro)(imately zero volts. 

c. Adjust the Type 109 for 5 divisions of displayed am
plitude (disregard the first 50 ns of the pulse). 

d. Reset the Type 7AI4 CURRENT/ DIY to IOmA and 
remove the lO X Attenuator. 

e. ADJUST- R202 for 5 divisions of displayed amplitude. 

3 . Adjust 5 mA Gain o 
o. Replace the 5 X Attenuator with the lO X Attenuator 

and reset the Type 7AI4 CURRENT/DIY to 5mA. 

b. ADJUST--R245 for 5 divisions of displayed amplitude. 

2 . Adjust Inte rnal Gain Ratio 0 
4 . Adjust P6022 CUffent Probe Gain 

a. Replace the P6021 Current Probe with the P6022 Cur
fent Probe. 

® 

o. Tesl equipment setup is shown in Fig. 5·2; Reset the 
Type 7AI4 CURRENT/DIY 10 1 mA. 

b. Connecl a 50 ohm lermination to one of the Type 109 
charge Jines, connedlhe remaining charge line through 
two GR elbows to the Type 113; conned the lOX, 5 X . 
and 2 X GR Attenuators to the Output connedor of the 
Type 109; conned the Calibration Fixture to the Atlen. 
uators; conned the P6021 Current Probe from the Type 
7AI4 CURRENT PROBE INPUT to the Calibration Fi)(· 
ture. 

b. ADJUST- RI55 for 5 divisions of displayed amplitude. 

5. Checkl Adjust Front-Pone l GAIN 

a . Reset the Type 7AI4 CURRENT/ DIY to lOrnA and con· 
ned the P6022 Current Probe to the Indicator Oscil· 
loscope 40 rnA Current Loop. Reset the Time·Bose 
TIME/DIY to .2 ms. 

5-5 
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, > rc: 
2X 5X lOX \~~"" \ 

CURRENT 
PROBE 

'60" 

GR ATTENUATORS CA.~!~~~!~C'N ICURRENT GR ELBOW 50 UGR 
FI XTURE PROBE ( 2 EACHI TERMINA TION 

ICurrent Loop) P6021 

Fig. 5. 2. Te,t eq uipment required for StepI 2 through 6. 

b. CHECK- For 4 divisions of disployed omplitude. 
PERFORMANCE CHECK- Front-Panel adjuslment; moy 
be odjusted os port of performance check. 

c. ADJUST-GAIN conlrol, R318, for" divisions of dis
played amplitude. See Fig. 5-3. 

fig . 5.3. 40 mA CaUbrator . quore -wave. Front.panel GAIN ad_ 
IUlted lor 4 di .I.lon • . 

6 . Check Defl ection Accuracy 

o. Reset the Time-80se TIME/ DIV to .05 p.s. 

b. Connect the P6022 Current Probe through the Cali
brotion Fixture, lOX, and 2 X Attenuators to the Type 
109 Outpul. 

c. Ad just the Type 109 for 4 divisions of displayed am
plitude. 

d. CHECK- The remaining positions of Ihe Type 7A14 
CURRENT/ DIV swilch using Table 5-1 a s a guide. 

TABLE 5· 1 

Maximum 
Error for 

CURRENT Vertical 3 % 
I DIV Deflection accuracy Attenuato.s 

Sw. setting (divisions) (divisions) use d 

20mA 4 .12 5 X ,2 X 
50mA 3.2 .1 5X 

.1 A 4 .12 2 X 

.2A 4 .12 none 

.5A 1.6 .05 none 

1 A .8 .025 none 



TYPE 5648 

TYP E 
7504 

INDICATOR 
OSCILLOSCOPE 

J ' 
•~~::;;1:;:>>: .... CALIBRATION 

CURR ENT FIXTURE 
PROBE (currllnt loop) 
P6022 GR to 8NC FEMALE 

ADAPTER 
(2 l1aehl 

Performance Check / Calibration-Type 7414 

PROBE 
P6021 

Fill . S-4. Te,t equipment ,etup for , tep 7. 

Partial Procedure the pulse. In this case, exlernally trigger the Type 
3T2 using a BNC cabre frorn the CT-3 BNC con
nector to the Type 3T2 50 n Trigger Input con
nector. 

If beginning a partial proced ure with this step, set Ihe 
ca nlfors as given under Preliminary Control Settings ex
cept as follows: 

CURRENT /DIV 20 mA 

7. Adjust High-Frequency Compensation o 

® 

o. Test equipment setup is shown in Fig. 5-4. 

b. Using two GR elbows, connect the Type 109 Charge 
line to the Type 113 Delay Coble, terminate the other 
Charge line into a SOO Termination; connect the (T·3 
Signor Pickoff and the Calibration Fixture to the Type 
109 Output; using the 2 ns cables, connect the two 
vertical signal cables of the Extender to the Type 3S1 
A and B inputs; Connect the P6022 Current Probe from 
the Type 7A14 to the Calibration Fixture. 

c. Adjust the Type 109 for a pulse amplitude of 5 divi · 
sions on the Test Oscilloscope. 

NOTE 

The Type 3T2 Time Position control range may 
not be sufficient to observe the leading edge of 

d. ADJUST- CI43 for minimum level difference, RI43 for 
minimum ringing and (141 for best corner. Reset the Type 
3T2 Time Magnifier to XS and odrust the following for besl 
response: 

C170 best level 

C259 best corner 

1309 least ringing 
(309 best level 

(310 best corner 

R347 least ringing 

(347 best corner 

e. Reset the Type 7A14 CURRENT/DIV to 50 mA ond reo 
adjust the Type 109 for 5 divisions of displayed amplitude. 

f. ADJUST--C145 and C245 for best corner. 

g. Reset the Type 7AI4 CURRENT/ DIV to 5 rnA and reo 
ad just the Type 109 for a 5 division display. 
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h. ADJUST-ClOO·R103 for best front corner and no level 
difference in lirst 20 ns. Reset the Type 3T2 Time 
Magnifier to X1. 

i. Check for aberrations nat to exceed the values given: 

NOTE 

These values are give n as an aid to calibration 
a nd a re not instrum e nt specifica tions. 

I mA/Div to SO mAIDiv 5"10 pop 

.1 AIDiv 6% pop 

.2 A/Div 10'- pop 

.5 A and 1 A/Div 6% pop 

I. Replace the P6022 Current Probe with the P6021 Cur· 
rent Probe. Reset the Type 7AI4 CURRENT/DIY to 
20 rnA and adjust the Type 109 for a 5·division dis
play. 

k. ADJUST-CI60·CI5<4 for optimum square leading cor
ner. 

I. CHECK-The remaining positions of the CURRENT/ 
DIY switch, adjusting the Current Probe High·Frequency 
Compensation adjust for optimum response. Replace 
the P6021 Current Probe with the P6022 Current Probe. 

m. Replace the Extender Vertical Out cables and connect 
the Extender Trigger Out cables through the 2 ns cables 
to the Type 3S1 A and B inputs. Reset the Type 7AI4 
CURRENT/DIY to 20mA and adjust the Type 109 for 
5 divisions of display. 

n. ADJUST- C363 for optimum square leading corner. 

o. Replace the Trigger Out cables on their correct jocks. 

NOTE 

If steps 7 A and 14A are used, the Type 7 A 14 
must be reca librated when used with another Indi
ca tor Oscilloscope. 

7A. Adjust High.Fre quency Compensation {alter· 0 
nate procedure I 

a. Reset the Type 7Al4 CURRENT/ DIY 10 20 mAo 

b. Using two GR elbows, connect the Type 109 Charge 
line to the Type 113 Delay Coble, terminate the other 
Charge line into a son Termination; connect the CT·3 
Signal Pickoff and the Calibration Fixture to the Type 
109 Output; connecl the P6022 Current Probe from Ihe 
Type 7AI4 to Ihe Calibration Fixture. 

C. Adjusl the Type 109 for a pulse amplitude of 5 divi
sions. 

d. ADJUST- The following, in the order given, lor the 
best square leading corner and no level difference in 
the first 20 ns; RI43-CI43-C141 ·C170·C259-R309-C309-
C310-R347-C347. Repeal the adjustments if necessary 
for optimum resuln. 

e. Reset the Type 7AI4 CURRENT/ DIY to SOmA and reo 
adjust Ihe Type 109 lor 5 divisions of displayed am
plitude. 
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F;g . 5-5. LF Comp ~o .. edly "diut led ut;nl '6021 p.o~ for 1 ""no. 
d iy i.io .. of lill I .. Ihe flnt 500 pt. 

f. AOJUST-Cl"'5·C245 for best square leading corner. 

g. Resel the Type 7A14 CURRENT/DIY to SmA and re
adjust the Type 109 for a 5·division display. 

h. ADJUST-ClOO-RIOJ for best square leoding corner 
and no level difference in the first 20 ns. 

t. CHECK- The remaining positions of the Type 7A14 
CURRENT/DIY switch (usc the Type 109 Amplitude 
control 05 necessary) for optimum response. Use the 
Current Probe High Frequency Compensation adjust 
to obtain optimum response. 

I. Replace the P6022 Current Probe with the P602J Cur
renl Probe. Reset the Type 7A14 CURRENT/DIY to 20 
rnA and adjust the Type 109 for a 5·division display. 

k. ADJUST-CI60-CI54 for optimum square leoding 
corner. 

I. CHECK- The remaining positions of the CURRENT/DIY 
switch, adjusting the Current Probe High·Frequency 
Compensation adjust, for optimum response. Replace 
the P6021 Current Probe with the P6022 Current Probe. 

m. In the Extender, switch the Vertical Out cables to Ihe 
Trigger Jocks and the Trigger Out cables to the Yer
tical Jacks. Reset the Type 7Al4 CURRENT/DIY to 
20 mA and adjust the Type 109 for a 5·division dis
play. 

n. ADJUST-C363 for optimum sqvore leading corner. 

O. Return Ihe Yertical Out and Trigger Oul cables to theif 
correct Jacks. 

8. Che ck / Adjust low Freque ncy Compensation 0 
O. Reset the CURRENT/DIY to 10 mA and Ihe TIME/DIY to 

.2 ms; Connect the P6021 Currenl Probe from Ihe Type 
7 A 14 to the Indicator Oscilloscope 40 rnA current loop. 

b. CHECK- For 0.2 division of tilt in the fint 500 liS of 
Ihe square wave. See Fig. 5·5. 

®i 
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Performance Check/Calibration-Type 7A14 

NOTE 

This tolerance is provided 05 0 guide to correct 
instrument operation ond is nol an instrument 
specification . 

PERFORMANCE CHECK-Front-Ponel adjustment; 
may be adjusted as pori of performance check. 

c. ADJUST-LF COMP (fronl-ponel adjust) for 0.2 divi
sion of lilt in the firsl 500 flS of the square wove. 

d. Reset the CURRENT/DIY to 5 rnA and repeat (b) and 
(e) for 0.4 division of rilt in the first 500 /-,S. 

e. Replace the P6Q21 Current Probe with the P6022 Cur
rent Probe. 

f. ADJUST- l F COMP for best flat top (see Fig. 5-6). This 
odiustment should be mode each time when changing 
from one probe to another, even with probes of the 
some type. 

9. Check VAR CURRENT/DIV 

o. Reset the CURRENT /DIV to 10 rnA and check for a four
division display. 

b. CHECK- With the VAR CURRENT/ DIV in the out (un. 
calibrated) position and rotated fully counterclockwise, 
check for 1.6 divisions or less of displayed amplitude. 

10. Check Trigger Out Gain 

o. Set the VAR CURRENT/ DIV 10 the CAL IN position. 
Check lor a lour·division display. 

b. Switch the Vertical Out cables to the Trigger jocks 
and the Trigger Out cables to the Vertical iacks in the 
Extender. 

c. CHECK-For approximately four divisions of displayed 
amplitude. Return the Vertical and Trigger cables to 
their proper jocks. 

11 . Check Trace IDENTIFY 

o. CHECK-Press the trace IDENTIFY button and observe 
that the display moves upward about 0.25 division. 
If the Indicator OsciHscope has knob readout, ob
serve that the readout disappears and the word 
IDENTIFY appears when the IDENTIFY button is 
pressed. 

12. Check IF -3 dB Point 

o. Test equipment is shown in Fig. 5-7. 

b. Connect the Calibration Fixture to the low. frequency 
Sine-Wove Generator. Connect the P6021 Current 
Probe from the Calibration Fixture 10 the Type 7A14. 

c. Set the Sine-Wove Generator 10 1 kHz and adjust the 
amplitude for a four-division display. Use the Time
Bose TIME/DIV control as necessary for optimum view
ing. 
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T YPE 7504 
INDICATOR 

... -:.. 
"" =-
it _ .. 
• -~ 

, 
. -~-

,.. • > e 
/ s: 

CALI BRATION GR 10 BNC fEMALE 

CURRENT 
PROBE 
P6021 

CURR ENT FIXTURE ADAPTER 
PROBE leu.renl toop) 
P6022 

Fill . S-7. Teo' equi pment ' eq ul"d for STEPS 1:2 ond 13. 

d . Reduce the Sine-Wove Generator freq uency to 25 Hz. 

e. CHECK-The d isplayed amplitude must be 2.8 divi
sions or greater. 

f. Replace Ihe P6021 Current Probe with the P6022 Cur
rent Probe. Reset the Sine· Wave Generator to 5 kHz 
and adjust the amplilude for a four-division display. 

g. Reduce the Sine-Wove Generator frequency to 250 Hz. 

h. CHECK- The displayed amplitude must be 2.8 di vi· 
sions or greater. 

13. Check 20 mHz Bandwidth 

a . Connect the Calibration Fixture to the Type 191 Con
stant Amplitude Signal Generator; connect the P6022 
Current Probe from the Type 7A14 10 the Calibration 
Fixture. 

b_ Reset the Time-8ase TIME/DIV to .1 ms; set the Type 
191 Frequency Range to 50 kHz and adjust the Am
plitude controls to obtain a sik-division display on the 
Indicator Oscilloscope_ 

5-10 

c. Reset the Type 191 Frequency Ronge to the 18-42 mega
hertz position. Set the tuning dial to 18. 

d. CHECK- While slowly increasing Ihe frequency, ob· 
serve when the Indicalor Oscilloscope display ampli
tude decreases to 4.2 divisions. The frequency, read 
from the tuning dial, must be 20 MHz within 3 MHz . 

14. Check HF -3 d B Point 

a . Test equipment setup is shown in Fig. 5-8. 

b. Connect the Extender Vertical Out cables through 2 ns 
cables to the Type 351 A ond B inputs; connect the 
Type 7A14 through Ihe P6Q22 Current Probe and Cali
bration Fixture to Ihe outpul connector of the constant 
Amplitude Signal Generator (067-0532-00). 

c. Set the Type 3S1 to the settings given under Preliminary 
Control Settings; reset the Type 3T2 TlME/DIV con
trols to give 100 nslDiv on the Type 3T2 readout dis
play. 

d. Set the Constant Amplitude Signal Generator Frequen
cy Range to 3 MHz and the Amplitude to 2.5. Adiust 
the VAR Amplilude control for a six-division display 
on the Test Oscilloscope. 
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Performance Check / Calibration-Type 7A14 

TYPE 
7504 

OSCILLOSCOPE 
INDICATOR 

'. 'e 
, , 

TYPE 19 1 

= =- • 

•• 
~ 

•• ~,,:":-~~<,~~~~>~ c ~ 
.. - GR to BNC FEMALE 1/ 
CURRENT ADAPTER V 

PROBE 
P6022 

(2 eachl 2 n 5 CABLES 
(2 eiilch! 

PROBE 
P6021 

Fig. 5-8. Tu t equ ipment required ' " r Step 14 ond 140. 

e. Reset the Constanl Amplilude Signol Generator fre 
quency Range to 65-500 megaherlz (use Ihe Type 3T2 
TIME/DIV controls as necessary for optimum viewing 
of the display). Slarting at 65 megahertz on the T~n 
ing Dial, slowly increase the frequency unlil the am
plitude of Ihe CRT display decrea ses to 4.2 divisions. 

f. CHECK- The frequency of the Constant Amplitude Sig
nal Generator is 175 megahertz or grealer. 

NOTE 
Th is tolerance is p rovided as a guide 10 correct in 
slrumenl operalion and is not on inslrument speci
fication . 

g. Remove the Calibration Fixture from the 067-0532-00 
Signal Generator and connecl it to the Type 191 Out
put connector. Replace the P6022 Current Probe wilh 
the P6021 Current Prabe. 

h. Set the Type 191 Frequency Range 10 50 kHz and ad
just the Amplitude conlrols for 0 six-division display 
on the Test Oscilloscope. 

L Reset the Type 191 Frequency Ra nge to 40-100 mega
hertz. Starting at 42 megahertz slowly increase the 
frequency until the Test Oscilloscope display decreases 
10 4.2 divisions. 

I. CHECK-The frequency of the Type 191 is 60 mega
herlz or greater. 

NOTE 
This tolerance is provided as a guide to correct 
instrument opera tion and is not on instrument 
specification . 

k. Replace the Extender Verlical Out cables to their cor
rect Jocks an the Extender. 

NOTE 

If steps 7A ond 14A ore used, the Type 7AI 4 
must be recalibrated whe n used with another In 
dicator Oscil loscope. 

14A. Check HF -3 dB Point {alternate procedure} 

a. Connect the Type 7 Al 4 through the P6022 Current 
Probe and Calibration Fixture to the output connector 
of the 067-0532-00 Signal Generator. 

b. 5et the Frequency Range to 3 MHz and ad iust the 
Amplitude controls fo r a six·division display on the 
CRT. (Use the Time-Base TlME/DIV control as neces
sary for optimum viewing). 
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c. Reset the Frequency Range ta 65-500 megahertz. Start
ing at 65 megahertz, slawly increase the frequency 
until the amplitude af the CRT display decreases to 
4.2 divisions. 

d_ CHECK- The frequency of the 067-0532-00 Signal Gen
erator is 75 megahertz or greater with the 7500 series 
Oscilloscope, or 105 megahertz ar greater with the 
noo series Oscilloscope_ 

e. Remave the Calibration Fixture from the 067-0531-00 
Signal Generator and connect it ta the output can
nectar af the Type 191 Signal Generator. Replace 
the P6022 Current Probe with the P6021 Current Probe. 
Set the Type 191 to 50 kHz and adiust the amplitude 
for a six-division display on the CRT. 

f. Reset the Type 191 Frequency Range to 42-100 mega
hertz. Starting at 42 megahertz slowly increase the 
frequency until the amplitude of the CRT display de
creases to 4.1 divisions. 

g. CHECK- The frequency of the Type 191 is 45 mega· 
hertz or greater with the 7500 series Oscilloscope, or 
SO megahertz or greater with the 7700 series Oscillo
scope. 

1 S. Che ck Overall Noise Level Tangentially 

a . Reset the Type 7A14 CURRENT/ DIV to I mA; set the 
Indicator Oscilloscope Calibrator Vain to 4 volts and 
the Calibrator Rate to 1 kHz; set the Time-Bose TIME / 
DIV to 10 p.s and the Triggering MODE to AUTO. 

b. Connect the Type 7A14 through the P6021 Current 
Probe, the Calibration Fixture, a Variable Attenuator, 
a X 10 Attenuator, and a GR to BNC Adapter to the 
Calibrotar Volts Output connector. 

c. Turn the Variable Attenuatar fully clockwise !minimum 
resistance) and adiust the Time-Bose lEVEL/SLOPE to 
obtain a free -running trace. Observe two noise bands 
displayed on the CRT (noise and free-running square· 
wave). See Fig. 5-9. 

d. Reduce the input to the Type 7A14 by slowly turn
ing the Variable Attenuator counterclockwise until the 
two noise bonds merge to the point where Ihe dark
er bond between the two noise bonds iust disappears. 
See Fig. 5-9. 
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e. Remove the X 10 Attenuator and connect the Variable 
Attenuator to the GR 10 BNC Adapter. 

f. Reset the Type 7A14 CURRENT/DIV to 10mA and 
the Time-Bose TIME/DIY to .5 ms. 

g. CHECK- The squore·wave amplitude should not ex
ceed 0.2 division. 

h. This completes the calibration procedure for the Type 
7Al4. Disconnect all test equipment. 

® 
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BHB 

BHS 

cap. 

cer 

comp 

conn 

CRT 

csk 

DE 

dia 

div 

elect. 

EMC 

EMT 

ext 

F&I 

FHB 

FHS 

Fil HB 

Fil HS 

h 

hex. 

HHB 

HHS 

HSB 

HSS 

ID 

inC 

PARTS LIST ABBREVIATIONS 
binding head brass 

binding head steel 

capacitor 

ceramic 

composition 

connector 

cathode·ray tube 

countersunk 

double end 

diameter 

division 

electrolytic 

electrolytic, metal cased 

electrolytic, metal tubular 

external 

focus and intensity 

flat head brass 

flat head steel 

fillister head brass 

fillister head steel 

height or high 

hexagonal 

hex head brass 

hex head steel 

hex socket brass 

hex socket steel 

inside diameter 

incandescent 

int 

Ig 

met. 

mtg hdw 

OD 

OHB 

OHS 

P/O 

PHB 

PHS 

plstc 

PMC 

poly 

prec 

PT 

PTM 

RHB 

RHS 

SE 

SN or SIN 

S or SW 

TC 

THB 

thk 

THS 

tub. 

var 

w 

WW 
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internal 

length or long 

metal 

mounting hardware 

outside diameter 

oval head brass 

oval head steel 

part of 

pan head brass 

pan head steel 

plastic 

paper, metal cased 

polystyrene 

precision 

paper, tubular 

paper or plastic, tubular, molded 

round head brass 

round head steel 

single end 

serial number 

switch 

temperature compensated 

truss head brass 

thick 

truss head steel 

tubular 

variable 

wide or width 

wire-wound 



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 information in your order: Part number, instrument 
type or number, serial or model 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 Office or representative will contact you concerning any change 
in part number. 

xooo 
oox 

*000-0000-00 

Use 000-0000-00 

SPECIAL NOTES AND SYMBOLS 

Part first added at this serial number 

Part removed after this serial number 

Asterisk preceding Tektronix Part Number indicates manufactured by 
or for Tektronix, Inc., or reworked or checked components. 

Part number indicated is direct replacement. 
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Electrical Parts List-Type 7A14 

SECTION 6 

ELECTRICAl. PARTS I.IST 
Values are fixed, unless marked Variable. 

Ckt. No. 
Tektronix 
Part No. 

Serial/Model No. 
Eff Disc 

CHASSIS 

Connector 

Description 

Jl 131-0679-00 BNC, receptacle electrical 

Inductor 
l]' 

Resistors 

Resistors are fixed, composition, ± 10% unless otherwise indi cated. 

R128 
R165 
R342 2 

R342 2 

5403 

5342 4 

5342~ 

311-0949-00 
311-0828-00 
311-0652-00 
311-0652-01 

Wired or Unwired 

*672-0004-00 
311-0652-00 
311-0652-01 

B0101 00 
8030000 

B01 01 00 
B030000 

B029999 

Switches 

B029999 

2 kn, Var 
5 kn, Var 
2 x 5 kn, Var 
2x5kn,Var 

Cam 

MAIN Circuit Board Assembly 

*670-1037 -00 
*670-1037-01 

B010100 B039999 
B040000 

Complete Board 
Complete Board 

Tolerance +20% unless otherwise indicated. 

C62 
Cll 
C72 
Cl3 
Cl4 

283-0065-00 
283-0065-00 
283-0065-00 
283-0065-00 
283-0065-00 

'Furnished as a unit with Main Chassis Cable. 

'Furnished as a unit with S342. 

'See Mechanical Parts List for replacement parts. 

'Furnished as a unit with R342. 

® 

Capacitors 

0.001 f.LF 
0.001 f.LF 
0.001 f.LF 
0.001 f.LF 
0.001 f.LF 

Scans bv Outsou,ce-Options => 

Cer 
Cer 
Cer 
Cer 
Cer 

CURRENT/DIV 
IDENTIFY 
IDENTIFY 

100 V 
100V 
100V 
100V 
100V 

5% 
5% 
5% 
5% 
5% 
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Electrical Parts List-Type 7A14 

MAIN Circuit Board Assembly (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

Capacitors {cont} 

C80 283-0065-00 0.001 fLF Cer 100V 5"10 
C81 283-0065-00 0.001 fLF Cer 100V 5"10 
C100 281-0122-00 2.5-9 pF, Var Cer 
C101 290-0326-00 820 fLF Elect. 6V 10"10 
C102 281-0611-00 2.7 pF Cer 200 V +0.25 pF 

C110 290-0117-00 50 fLF Elect. 50V 
C118 290-0117-00 50 fLF Elect. 50V 
C120 283-0190-00 0.47 fLF Cer 50V 5"10 
C121 290-0167-00 10 fLF Elect. 15V 
C123 290-0167-00 10 fLF Elect. 15V 

C140 283-0081-00 0.1 fLF Cer 25V +80"10 -20"10 
C141 281-0122-00 2.5-9 pF, Var Cer 
C142 281-0617-00 15 pF Cer 200 V 
C143 281-0123-00 5-25 pF, Var Cer 
C145 281-0122-00 2.5-9 pF, Var Cer 

C154 281-0122-00 2.5-9 pF, Var Cer 
C160 281-0123-00 5-25 pF, Var Cer 
C161 281-0511-00 8010100 8039999 22 pF Cer 500 V 10"10 
C161 281-0517-00 8040000 39 pF Cer 500 V 10"10 
C162 283-0065-00 0.001 fLF Cer 100 V 5"10 

C164 281-0534-00 3.3 pF Cer 500 V +0.25 pF 
C170 281-0123-00 5-25 pF, Var Cer 
C171 283-0095-00 56 pF Cer 200 V 10"10 
C176 290-0273-00 68 fLF Elect. 60V 10"10 
C178 283-0129-00 0.56 fLF Cer 100V 

C202 283-0026-00 0.2 fLF Cer 25V 
C203 290-0138-00 330 fLF Elect. 6V 
C207 290-0139-00 180 fLF Elect. 6V 
(208 283-0080-00 0.022 fLF Cer 25V +80"10 -20"10 
C220 283-0190-00 0.47 fLF Cer 50V 5"10 

C231 290-0301-00 10 fLF Elect. 20V 10"10 
C237 285-0808-00 0.1 fLF PTM 50V 10"10 
C238 285-0809-00 1 fLF PTM 50V 10"10 
C240 283-0081-00 0.1 fLF Cer 25V +80"10-20"10 
C245 281-0122-00 2.5-9 pF, Var Cer 

C248 283-0081-00 0.1 fLF Cer 25 V +80"10 -20"10 
C259 281-0122-00 25-9 pF, Var Cer 
C261 281-0549-00 68 pF Cer 500 V 10"10 
C262 283-0065-00 0.001 fLF Cer 100 V 5"10 

C264 281-0534-00 3.3 pF Cer 500 V +0.25 pF 
C276 290-0273-00 68 fLF Elect. 60V 
C278 283-0129-00 0.56 fLF Cer 100 V 
C309 281-0123-00 5-25 pF, Var Cer 
C310 281-0122-00 2.5-9 pF, Var Cer 
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Electrical Parts List-Type 7A14 

MAIN Circuit Board Assembly (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

Capacitors (cont) 

C315 283-0065-00 0.001 fLF Cer JOOV 5% 
C316 281-0634-00 10 pF Cer 500 V -+-0.25 pF 
C331 283-0634-00 65 pF Mica JOOV 1% 
C333 281-061 6-00 6.8 pF Cer 200 V 
C346 283-0065-00 0.001 fLF Cer JOOV 5% 

C347 281-0123-00 5-25 pF, Var Cer 
C361 283-0065-00 0.001 fLF Cer JOOV 5% 
C363 281-0092-00 9-35 pF, Var Cer 
C415 283-0065-00 0.001 fLF Cer 100V 5"10 
C446 283-0065-00 0.001 fLF Cer JOOV 5"10 

C461 283-0065-00 0.001 fLF Cer JOOV 5"10 
C502 283-0065-00 0.001 fLF Cer 100V 5"10 
C503 283-0111-00 0.1 ItF Cer 50 V 
C505 283-0059-00 1 fLF Cer 25V +80%-20"10 
C522 283-0065-00 0.001 fLF Cer JOOV 5% 

C523 283-0111 -00 0.1 /tF Cer 50 V 
C525 283-0059-00 1 fLF Cer 25V +80%-20% 
C526 283-0065-00 0.001 fLF Cer 100V 5% 

Semicolnductor Device, Diodes 

CR62 *152-0185-00 Silicon Replaceable by 1 N4152 
CR80 *152-0185-00 Silicon Replaceable by 1 N4152 
VR107 152-0226-00 Zener 1N751A 400mW, 5.1 V, 5% 
CR120 *152-0185-00 Silicon Replaceable by 1 N4152 
VR173 152-0291-00 Zener 1N3027B lW, 20 V, 5"10 

VR208 152-0226-00 Zener lN751A 400 mW, 5.1 V, 5"10 
CR220 *152-0185-00 Silicon Replaceable by 1 N4152 

Relays 

K50 * 1 48-0034-00 Armature, 15 V DC, dpdt 
K51 *148-0035-00 Armature, 15 V DC, spdt 
K52 * 148-0035-00 Armature, 15 V DC, spdt 
K53 * 1 48-0035-00 Armature, 15 V DC, spdt 
K54 * 148-0035-00 Armature, 15 V DC, spdt 

K62 *148-0034-00 Armature, 15 V DC, dpdt 
K155 * 148-0035-00 Armature, 15 V DC, spdt 
K160 *148-0035-00 Armature, 15 V DC, spdt 
K180 *148-0035-00 Armature, 15 V DC, spdt 
K235 *148-0035-00 Armature, 15 V DC, spdt 

K280 * 148-0035-00 Armature, 15 V DC, spdt 
K330 *148-0034-00 Armature, 15 V DC, dpdt 
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Electrical Parts List-Type 7A14 

Ckt. No. 

LlO1 
Ll40 
Ll62 
L240 
L248 

L262 
L315 
L330 
L330 
L331 

L415 
L430 
L430 
L503 
L505 

L509 
L523 
L525 
LR1l4 
LR503 

LR505 
LR523 
LR525 

Ql06 
Q122 
Q125 
Q140 
Q149 

Q157 
Q168 
Q206 
Q222 
Q225 

Q231 
Q233 
Q240 
Q249 
Q257 

Q268 
Q307 
Q323 
Q345 
Q360 
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Tektronix 
Part No. 

*108-0551-00 
276-0507-00 
276-0507-00 
276-0507-00 
276-0507-00 

276-0507-00 
276-0507-00 

*108-0262-01 
*108-0262-00 
276-0543-00 

276-0507-00 
*108-0262-01 
*108-0262-00 
276-0507 -00 
276-0507 -00 

*120-0382-00 
276-0507-00 
276-0507 -00 

* 108-0540-00 
*108-0542-00 

*108-0542-00 
*108-0542-00 
*108-0542-00 

*151-0300-00 
*151-0216-00 
*151-0216-00 
*151-0300-00 
*151-0212-00 

*151-0212-00 
*151-0212-00 
*151-0300-00 
*151-0216-00 
*151-0216-00 

*151-0216-00 
*151-0216-00 
*151-0300-00 
*151-0212-00 
*151-0212-00 

*151-0212-00 
*151-0212-00 
*151-0212-00 
*151-0212-00 
*151-0212-00 

MAIN Circuit Board Assembly (cont) 

Serial/Model No. 
Eff Disc Description 

B010l00 
B020000 

B01 01 00 
B020000 

Inductors 

B019999 

B019999 

Toroid, 14,uH 
Core, ferramic suppressor 
Core, ferramic suppressor 
Core, ferramic suppressor 
Core, ferramic suppressor 

Core, ferramic suppressor 
Core, ferramic suppressor 
0.6,uH 
0.6,uH 
Core, ferrite 

Core, ferramic suppressor 
0.6,uH 
0.6,uH 
Core, ferramic suppressor 
Core, ferramic suppressor 

Toroid, 14 turns, single 
Core, ferramic suppressor 
Core, ferramic suppressor 
20 nH (wound on a 22 11, l/e W, 5% resistor) 
200,uH (wound on a 10011, 1fa W, 5% resistor) 

200 ,uH (wound on a 100 11, l/e W, 5% resistor) 
200,uH (wound on a 100 11, l/e W, 5% resistor) 
200,uH (wound on a 10011, l/e W, 5% resistor) 

Transistors 

Silicon Tek Spec 
Silicon Replaceable by MPS 6523 
Silicon Replaceable by MPS 6523 
Silicon Tek Spec 
Silicon Tek Spec 

Silicon Tek Spec 
Silicon Tek Spec 
Silicon Tek Spec 
Silicon Replaceable by MPS 6523 
Silicon Replaceable by MPS 6523 

Silicon Replaceable by MPS 6523 
Silicon Replaceable by MPS 6523 
Silicon Tek Spec 
Silicon Tek Spec 
Silicon Tek Spec 

Silicon Tek Spec 
Silicon Tek Spec 
Silicon Tek Spec 
Silicon Tek Spec 
Silicon Tek Spec 
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Electrical Parts List-Type 7 A 14 

MAIN Circuit Board Assembly (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

Transistors (cont) 

0407 *151-0212-00 Silicon Tek Spec 
0423 *151-0212-00 Silicon Tek Spec 
0445 *151-0212-00 Silicon Tek Spec 
0460 *151-0212-00 Silicon Tek Spec 

Resistors 

Resistors are fixed, composition, -+-10% unless otherwise indicated. 

R62 315-0133-00 13 kn 1/4 W 5% 
R69 315-0753-00 75 kn 1/4 W 5% 
R70 315-0513-00 51 kn 1/4 W 5% 
R72 315-0154-00 150 kn 1/4 W 5% 
R73 315-0154-00 150 kn 1/4 W 5% 

R75 315-0154-00 150 kn 1/4 W 5% 
R77 321-0344-00 37.4 kn l/S W Prec 1% 
R78 315-0513-00 51 kn 1/4 W 5% 
R80 315-0133-00 13 kn %W 5% 
RlOO 317-0181-00 8010100 8039999 180n l/S W 5% 
R100 315-0181-00 8040000 180n 1/4 W 5% 

R101 321-0070-00 52.3n l/S W Prec 1% 
R102 315-0130-00 13 n 1/4 W 5% 
R103 311-0643-00 50 n, Var 
R105 317-0510-00 8010100 8039999 51 n l/s W 5% 
R105 315-0510-00 8040000 51 n 1/4 W 5% 
R107 315-0181-00 180n 1/4 W 5% 

R108 308-0508-00 2 kn 3W WW 1% 
RllO 311-0839-00 50 n, Var 
R111 311-0515-00 250 n, Var 
R112 308-0553-00 680 n 3W WW 1% 
R114 321-0097-00 lOOn l/S W Prec 1% 

R116 308-0508-00 2 kn 3W WW 1% 
R118 308-0552-00 750n 3W WW 1% 
R122 315-0912-00 9.1 kn 1/4 W 5% 
R126 321-0350-00 43.2 kn l/S W Prec 1% 
R140 323-0203-00 1.27 kn 1/2 W Prec 1% 

R141 321-0067-00 48.7 n l/S W Prec 1% 
R143 311-0605-00 200 n, Var 
R146 321-0804-02 60n l/S W Prec 1/2% 
R147 321-0802-02 56.8n l/S W Prec 1/2% 
R149 317-0510-00 8010100 8039999 51 n l/S W 5% 
R149 315-0510-00 8040000 51 n 1/4 W 5% 

R151 321-0124-00 191 n l/s W Prec 1% 
R152 311-0643-00 50 n, Var 
R154 321-0103-00 115n l/S W Prec 1% 
R155 311-0622-00 100 n, Var 
R158 322-0181-00 750n %W Prec 1% 
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Electrical Parts List-Type 7 A 14 

MAIN Circuit Board Assembly (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

Resistors (contI 

R160 317-0360-00 8010100 8039999 36n '/s W 5% 
R160 315-0360-00 8040000 36n '/4 W 5% 
R161 317-0271-00 8010100 8039999 270n '/s W 5% 
R161 315-0271-00 8040000 270n '/4 W 5% 
R162 317-0301-00 8010100 8039999 300n '/8 W 5% 

R162 315-0301-00 8040000 300n '/4 W 5% 
R164 315-0360-00 36n '/4 W 5% 
R167 321-0073-00 56.2 n V8 W Prec 1% 
R169 317-0510-00 B0101 00 8039999 51 n '/s W 5% 
R169 315-0510-00 B040000 51 n '/4 W 5% 

R171 321-0097-00 lOOn '/8 W Prec 1% 
Rl72 321-0095-01 95.3n '/s W Prec '/2% 
R173 315-0303-00 30 kn '/4 W 5% 
R202 311-0634-00 500 n, Var 
R203 315-0820-00 82n '/4 W 5% 

R205 321-0193-00 1 kn '/8 W Prec 1% 
R207 315-0181-00 180n '/4 W 5% 
R20B 308-0508-00 2 kn 3W WW 1% 
R214 321-0097-00 loon '/8 W Prec 1% 
R216 308-0508-00 2 kn 3W WW 1% 

R222 315-0912-00 9.1 kn '/4 W 5% 
R226 321-0350-00 43.2 kn '/8 W Prec 1% 
R228 315-0151-00 150n '/4 W 5% 
R230 321-0280-00 8.06 kn 1faW Prec 1% 
R231 315-010"2-00 1 kn '/4 W 5% 

R232 315-0512-00 5.1 kn '/4 W 5% 
R234 315-0681-00 680n '/4 W 5% 
R240 323-0203-00 1.27 kn '/2 W Prec 1% 
R241 315-0360-00 36 n '/4 W 5% 
R242 321-1133-02 240n 1faW Prec '/2% 

R243 315-0201-00 200n '/4 W 5% 
R244 321-0083-00 71.5n '/8 W Prec 1% 
R245 311-0635-00 1 kn, Var 
R246 321-0804-02 60n '/8 W Prec '/2% 
R247 321-0802-02 56.8n '/8 W Prec '/2% 

R248 321-0181-00 750n '/8 W Prec 1% 
R249 321-0197-00 1.1 kn '/8 W Prec 1% 
R251 321-0124-00 191 n '/8 W Prec 1% 
R254 321-0103-00 115n '/8 W Prec 1% 
R258 322-0181-00 750 n '/4 W Prec 1% 

R260 321-0070-00 52.3n '/8 W Prec 1% 
R261 321-0221-00 1.96 kn '/8 W Prec 1% 
R262 317-0301-00 B01 01 00 8039999 300n '/8 W 5% 
R262 315-0301-00 B04oo00 300n '/4 W 5% 
R264 315-0360-00 36n '/4 W 5% 

R267 321-0073-00 56.2n '/8 W Prec 1% 
R268 323-0236-00 2.8 kn '/2 W Prec 1% 
R269 322-0229-00 2.37 kn '/4 W Prec 1% 
R270 321-0269-00 6.19 kn '/8 W Prec 1% 
R271 321 -0097 -00 lOOn '/s W Prec 1% 
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Electrical Parts List-Type 7A14 

MAIN Circuit Board Assembly (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

Resistors (cont) 

R302 321-0155-00 4020 '/s W Prec 1% 
R304 322-0237-00 2.87 kO '14 W Prec 1% 
R305 322-0257-00 4.64 ko '14 W Prec 1% 
R309 311-0605-00 2000, Var 
R310 321 -0073-00 56.20 '/s W Prec 1% 

R312 321-0143-00 3010 '/s W Prec 1% 
R313 311-0605-00 2000, Var 5% 
R315 317-0271-00 8010100 8039999 2700 '/s W 5% 
R315 315-0271-00 8040000 2700 '14 W 5% 
R316 317-0202-00 8010100 8039999 2kO '/s W 5% 

R316 315-0202-00 8040000 2 kO '/4 W 5% 
R317 315-0750-00 7512 '14 W 5% 
R318 311-0816-00 2.5 kn, Var 
R320 315-0470-00 4712 '/4 W 5% 
R321 315-0134-00 130 kO '/4 W 5% 

R324 317-0510-00 8010100 8039999 5112 '/s W 5% 
R324 315-0510-00 8040000 510 '14 W 5% 
R326 321-0207-00 1.4 kn '/s W Prec 1% 
R327 321-0168-00 5490 '/s W Prec 1% 
R335 321-0093-01 90.912 '/s W Prec '/2% 
R336 323-0129-00 21512 '/2 W Prec 1% 
R338 311-0463-00 5 kn, Var 
R339 315-0512-00 5.1 kn '/4 W 5% 
R340 315-0392-00 3.9 kO '/4 W 5% 
R345 323-0194-00 1.02 kO '/2 W Prec 1% 

R346 317-0271-00 8010100 8039999 27012 '/s W 5% 
R346 315-0271-00 8040000 2700 '14 W 5% 
R347 311-0643-00 500, Var 
R348 321-0075-00 5912 '/s W Prec 1% 
R350 321-0058-00 39.20 '/s W Prec 1% 

R353 321-0127-00 2050 '/s W Prec 1% 
R354 321-0157-00 4220 '/s W Prec 1% 
R360 323-0194-00 1.02 kn V2 W Prec 1% 
R361 317-0331-00 8010100 8039999 33012 '/s W 5% 
R361 315-0331-00 8040000 3300 '/4 W 5% 

R363 317-0200-00 8010100 8039999 2012 '/s W 5% 
R363 31 5-0200-00 8040000 200 '14 W 5% 
R365 321-0042-00 26.7 0 '/s W Prec 1% 
R367 321-0147-00 3320 '/s W Prec 1% 
R368 311-0839-00 500, Var 

R402 321-0155-00 40212 '/s W Prec 1% 
R412 321-0143-00 3010 '/s W Prec 1% 
R413 308-0553-00 6800 3W WW 1% 
R414 311-0442-00 2500, Var 
R415 317-0271-00 8010100 8039999 2700 '/s W 5% 

R415 315-0271-00 8040000 2700 %W 5% 
R417 315-0750-00 750 '14 W 5% 
R420 315-0470-00 4712 '/4 W 5% 
R435 321-0093-01 90.90 1faW Prec '/2% 
R440 315-0392-00 3.9 kO '/4 W 5% 

R445 323-0194-00 1.02 ko '/2 W Prec 1% 
R446 317-0271-00 8010100 8039999 2700 '/s W 5% 
R446 315-0271-00 8040000 2700 '14 W 5% 

® 6-7 
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Electrical Parts List-Type 7A14 

MAIN Circuit Board Assembly (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

R450 
R454 
R460 
R461 
R461 

R467 
R501 
R507 
R507 
R509 
R521 

T180 
T344 

321·0058-00 
321-0157-00 
323-0194-00 
317-0331-00 
315-0331-00 

321-0147-00 
315-0510-00 
317-0036-00 
307 -0 111-00 
301-0470-00 
315-0510-00 

*120-0269-00 
*120-0269-00 

*670-1038-00 

B01 01 00 
B040000 

B010100 
B04oo00 

Resistors (cont, 

39.20 1feW 
4220 1feW 
1.02 kO 1/2 W 

B039999 3300 l/e W 
3300 1/4 W 

3320 !feW 
510 1/4 W 

B039999 3.60 l/e W 
3.60 1/4 W 
470 1/2 W 
510 1/4 W 

Transformers 

Toroid, 4 turns, bifilar 
Toroid, 4 turns, bifilar 

lOGIC Circuit Board Assembly 

Complete Board 

Capacitors 

Tolerance +20% unless otherwise indicated. 

C56 
C58 
C63 
C64 
C67 

283-0065-00 
283-0065-00 
283-0065-00 
283-0065-00 
283-0065-00 

Resistors 

0.001 ,uF 
0.001 ,uF 
0.001 ,uF 
0.001 ,uF 
0.001 ,uF 

Cer 
Cer 
Cer 
Cer 
Cer 

Resistors are fixed, composition, +10% unless otherwise indicated. 

R58 315-0154-00 150 kO 1/4 W 
R59 315-0753-00 75 kO 1/4 W 
R60 321-0344-00 37.4 kO 1feW 
R64 315-0154-00 150 kO 1/4 W 
R65 315-0753-00 75 kO 1/4 W 
R67 315-0154-00 150kO 1/4 W 

A TTENUATOR Circuit Board Assembly 

*670-1039-00 Complete Board 

6-8 
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Prec 
Prec 
Prec 

Prec 

100Y 
100 Y 
100Y 
100Y 
100Y 

Prec 

1% 
1% 
1% 
5% 
5% 

1% 
5% 
5% 
5% 
5% 
5% 

5% 
5% 
5% 
5% 
5% 

5% 
5% 
1% 
5% 
5% 
5% 
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Electrical Parts List-Type 7A14 

Ckt. No. 
Tektronix 
Part No. 

ATTENUATOR Circuit Board Assembly (cont) 

Serial/Model No. 
Eff Disc Description 

Capacitors 

Tolerance +20% unless otherwise indicated. 

C2 
C4 
C11 

L4 
LR29 

281-0619-00 
281-0611-00 
281-0540-00 

*108-0539-00 
*108-0541-00 

1.2 pF 
2.7 pF 
51 pF 

Inductors 

Toroid, 18 fLH 

Cer 
Cer 
Cer 

200 V 
200 V 
500 V 

70 nH (wound on a 430, 1/8 W, 5% resistor) 

Resistors 

Resistors are fixed, composition, + 10% unless otherwise indicated. 

R3 
R4 
R6 
R7 
R8 

R11 
R11 
R13 
R14 
R16 
R17 

R18 
R20 
R21 
R22 
R24 

R25 
R26 
R28 
R29 
R31 
R32 

L62 

321·0101-00 
321-01 03-00 
321-0806-06 
321-0806-06 
321-0806-06 

317-0300-00 
315-0300-00 
321-0800-02 
321-0803-02 
321-0799-02 
321-0801-07 

321-0122-07 
321-0104-00 
321-0814-07 
321-0797-02 
321-0098-01 

321-0817-07 
321-0798-02 
321-0097-00 
321-0805-02 
321-0053-02 
321-0097-07 

*670-1074-00 

* 120-0382-00 

Wired Unwired 

*670-1074-00 

1100 1/8 W 
1150 1/8 W 
34.50 1/8 W 
34.50 1/8 W 
34.50 1/8 W 

8010100 8039999 300 1/8 W 
8040000 300 1/4 W 

184.60 1/8 W 
88.20 1/8 W 
146.80 1/8 W 
178.20 1/8 W 

1820 1/8 W 
1180 1/8 W 
335.60 1/8 W 
105.30 1/8 W 
1020 1/8 W 

949.20 1/8 W 
114.90 1/8 W 
1000 1/8 W 
974.80 1/8 W 
34.80 1/8 W 
1000 1/8 W 

CAL-UNCAL Circuit Board Assembly 

Complete Board 

Inductor 

Toroid, 14 turns, single 

Switch 

Prec 
Prec 
Prec 
Prec 
Prec 

Prec 
Prec 
Prec 
Prec 

Prec 
Prec 
Prec 
Prec 
Prec 

Prec 
Prec 
Prec 
Prec 
Prec 
Prec 

Push-Push CAL IN VAR 

'See Mechanical Parts List for replacement parts. 

@ 

Scam by Outsou,ce-Options => 

+0.25 pF 
5% 

1% 
1% 

1/4% 
1/4% 
1/4% 

5% 
5% 

1/2% 
1/2% 
1/2% 

1/10% 

1/10% 
1% 

1/10% 
V2% 
1/2% 

1/10% 
1/2 % 
1% 

1/2 % 
1/2% 

1/10% 
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Electrical Parts List-Type 7A14 

POLARITY Circuit Board Assembly 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

*670- 1122-00 B010100 B039999 Complete Board 
*670-1122-01 B040000 Complete Board 

Bulb 

DS510 *150-0057-01 B010100 B039999 Incandescent 7153AS15, selected 
DS510 *150-0048-01 B040000 Incandescent #683, selected 

Switch 

Wired or Unwired 

S72 A, BG *670-1122-00 B010100 B039999 Pushbutton POLARITY 
S72 A. BG *670-1122-01 B040000 Pushbutton POLARITY 

BANDWIDTH Circuit Board Assembly 

*670-1123-00 B010100 B039999 Complete Board 
*670- 1123-01 B040000 Complete Board 

Bulb 

DS512 *150-0057-01 B010100 B039999 Inca ndescent 7153A515, selected 
DS512 *150-0048-01 B040000 Incandescent #683, selected 

Switch 

Wired or Unwired 

5330 A, BG *670-1123-00 B010100 B039999 Pushbutton BANDWIDTH 
5330 A, B6 *670-1123-01 B040000 Pushbutton BANDWIDTH 

'See Mechanical Parts List for replacement parts. 

6-10 ® 
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SECTION 7 
DIAGRAMS 

and 

-JI 

MECHANICAl. PARTS II.I.USTRATIONS 

The following special symbols are used on the diagrams: 

Screwdriver adjustment 

Front or rear-panel control or connector. 

o Refers to the indicated diagram. 

- __ .~-Connection soldered to circuit board. 

--.J\I'V'v-A----?I ~ Blue line encloses components located on 
circuit board. 
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I 
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L 

VOLTAGE AND WAVEFORM 

TEST CONDITIONS 

Typical voltage measurements and waveform photographs were obtained 
under the following conditions unless noted otherwise on the individual 
diagrams: 

Type 7504 Indicator Oscilloscope 
Calibrator 

Rate 
Volts 

Vertical Mode 
Horizontal Mode 

Left Vertical Compartment 
Type 7A22 Controls (with X1 Probe) 

H F -3 dB Point 
LF -3 dB Point 
Volts/Div 

Right Vertical Compartment 
Type 7 A 14 Controls 

CURRENT/DIV 
POLARITY 
BANDWIDTH 

Signal applied 

A Horizontal Compartment 
Type 7B51 Controls 

Level/Slope 
Triggering 

Mode 
Coupling 
Source 

Magnifier 
Time/Div 
Variable 

Ext. trigger applied 

1 kHz 
4V 
LEFT 
A 

1 mHz 
DC 
As shown on waveforms 

10mA 
+ UP 
FULL 
P6021 current probe connected to 
40 mA current loop of indicator 
oscilloscope 

0/+ 

POp Auto 
AC 
EXT 
X1 
.5 ms 
CAL IN 
Calibrator output applied to Ext 
Trig In connector 

All voltages given on the diagrams are in volts. Waveforms shown are actual 
waveform photographs taken with a Tektronix Oscilloscope Camera System. 
Voltages and waveforms on the diagrams (shown in blue) are not absolute 
and may vary between instruments because of differing component toler
ances, internal calibration or front-panel controls settings. 
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FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index numbers to the illustrations which 
appear either on the back of the diagrams or on pullout pages immediately following the 
diagrams of the instruction manual. 

INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item relationships. Following is an 
example of the indentation system used in the Description column. 

Assembly and/or Component 
Detail Part of Assembly and/or Component 
mounting hardware for Detail Part 

Parts of Detail Part 
mounting hardware for Parts of Detail Part 

mounting hardware for Assembly and/or Component 

Mounting hardware always appears in the same indentation as the item it mounts, 
while the detail parts are indented to the right. Indented items are part of, and included 
with, the next higher indentation. 

Mounting hardware must be purchased separately, unless otherwise specified. 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local Tektronix, Inc. Field Office 
or representative. 

Changes to Tektronix instruments ace 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 information in your order: Part number, instru
ment type or number, serial or model 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 Office or representative will contact you concerning any change 
in part number. 

Change information, if any, is located at the rear of this manual. 

ABBREVIATIONS AND SYMBOLS 

For an explanation of the abbreviations and symbols used in this section, please refer 
to the page immediately preceding the Electrical Parts List in this instruction manual. 



Type 7A14 

INDEX OF MECHANICAL PARTS ILLUSTRATIONS 

Title Location (reverse side of) 

F;gure 1. Exploded ............................ Plug-In Connector Diagram 
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Fig. & 
Index Tektronix 
No. Part No. 

1-1 366-1077-00 
.. .. ... .. .. .. 
213-0153-00 

-2 .. .. ... .. ... .. 

------
210-1027-00 
210-0046-00 

-3 210·0583-00 

-4 366-1059-00 
-5 366-1057-00 

---- .. -
213-0153-00 
672-0004-00 
---- .. -

-6 105-0182-00 
-7 401-0053-01 
-8 401-0052-00 
-9 214-1127-00 
-10 214-1126-00' 

214-1126-01" 
214-1126-02' 

-11 354-0219-00 
-12 200-0924-00 
-13 386-1701-00 

---- .. -
-14 211-0001-00 

210-0001-00 
210-0405-00 

-15 670-1039-00 
.. .. ... .. .. ... 

388-1135-00 
-16 131-0604-00 
-17 670-1 038-00 

- .. -- .. -
388-1134-00 

-18 131-0604-00 
-19 131-0589-00 
-20 131-0783-00 
-21 211-0116-00 
-22 210-0591-00 

- ... ----
-23 210-0012-00 

210-0590·00 

-24 337-1 037-00 
-25 337-1038-00 

- .... ---
-26 211-0005·00 

211-0116-00 
-27 129-0182-00 

SECTION 8 
MECHANICAL PARTS lIST 

FIGURE 1 EXPLODED 

Q 
Serial/Model No. Description 

Eff Disc y 1 2 3 4 5 

KNOB, gray-POSITION 
knob includes: 
SETSCREW, 5-40 x 0.125 inch, HSS 

RESISTOR, variable, w / switch 
mounting hardware: (not included w/resistor) 
WASHER, flat, 0.252 ID x 0.405 inch OD 
WASHER, lock, internal, 0.261 ID x 0.400 inch OD 
NUT, hex., '/4 -32 x 5/'6 inch 

KNOB, push button, gray-IDENTIFY 
KNOB, gray-CURRENT /DIV 

knob includes: 
2 SETSCREW, 5-40 x 0.125 inch, HSS 
1 ASSEMBLY, circuit board-CURRENT /DIV 

assembly includes: 
DRUM, cam switch 
BEARING, front 
BEARING, rear 
ROLLER, detent 
SPRING, flat, gold 
SPRING, flat, green 
SPRING, flat, red 
RING, retaining 
COVER, cam switch 
PLATE, backing spring 
mounting hardware: (not included w/plate) 
SCREW, 2-56 x 0.250 inch, PHS 
LOCKWASHER, internal, #2 
NUT, hex., 2-56 x 3/'6 inch 

ASSEMBLY, circuit board-A TTENUATOR 
assembly includes: 

1 BOARD, circuit 
15 CONTACT-POST ASSEMBLY 
1 ASSEMBLY, circuit board-LOGIC 

assembly includes: 
1 BOARD, circuit 

10 CONTACT-POST ASSEMBLY 
11 TERMINAL, pin 
1 CONTACT, electrical grounding 
6 SCREW, sems, 4-40 x 5/'6 inch, PHB 
6 NUT, hex., 4-40 x 5/'6 inch 

mounting hardware: (not included w/assembly) 
WASHER, lock, internal, % ID x '/2 inch OD 
NUT, hex., %-32 x 7/'6 inch 

SHIELD, electrical 
SHIELD, electrical, attenuator cover 
mounting hardware: (not included w /shield) 

4 SCREW, 4-40 x 1fs inch, PHS 
3 SCREW, sems, 4-40 x 5/'6 inch, PHB 
3 POST, metallic 

'Replace only with part bearing same color as the original part in your instrument. 

®I 
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Mechanical Parts List-Type 7A14 

FIGURE 1 EXPLODED (cont) 

Fig. & Q 
Index Tektronix Serial! Model No. t Description 
No. Part No. Eff Disc y 1 2 ~ 4 5 

1·28 670·1123-00 B01 01 00 B039999 ASSEMBLY, push-button switch-BANDWIDTH 
670-1123-01 B040000 ASSEMBLY, push-button switch-BANDWIDTH 
... .. .. .. ... ... assembly includes: 
380-0153-01 HOUSING, bulb 
... .. ... .. .. ... mounting hardware: (not included w /housing) 
213-0187-00 1 SCREW, thread forming, #2 x 0.375 inch, PHS 
131-0589.00 6 TERMINAL, pin 
------ mounting hardware: (not included w/assembly) 

·29 211-0156-00 SCREW, 1-72 x 0.250 inch, FHS 

-30 670-1122-00 B010100 B039999 ASSEMBLY, push-button switch-POLARITY 
670-1122-01 B040000 ASSEMBLY, push-button switch-POLARITY 
... ----- assembly includes: 
380-0153-01 HOUSING, bulb 
------ mounting hardware: (not included w /housing) 
213-0181-00 1 SCREW, thread forming, #2 x 0.375 inch, PHS 

-31 131-0589-00 7 TERMINAL, pin 
... .. ... .. .. ... mounting hardware: (not included w/assembly) 

-32 211-0156-00 SCREW, 1-72 x 0.250 inch, FHS 

-33 670-1 074-00 ASSEMBLY, circuit board-VARIABLE (CAL IN) 
-- .. --- assembly includes: 

-34 351-0180-00 1 GUIDE, actuator 
-35 214-1136-00 1 SLIDE, actuator 

131-0604-00 2 CONTACT-POST ASSEMBLY 
-36 366.1166·00 1 KNOB, red-VARIABLE (CAL IN) 

------ knob includes: 
213-0153-00 SCREW, set, 5.40 x 0.125 inch, HSS 

-37 .. .. .. .. .. .. RESISTOR, variable 
------ mounting hardware: (not included w / resistor) 

-38 342-0006-00 1 INSULATOR, bushing 
342-0005-00 1- INSULATOR, washer 
210-0046-00 1 WASHER, lock, internal, 0.261 ID x 0.400 inch OD 
210-1027-00 1 WASHER, flat, 0.252 ID x 0.406 inch OD 

-39 210·0583-00 1 NUT, hex., 1/4-32 x 5/16 inch 

-40 384-0457-00 SHAFT, extension, plastic 
-41 214-1190-00 EXTENDER-RETRACTOR, knob 

... ... ... ... ... ... extender-retractor includes: 
213-0225-00 SETSCREW, 2-56 x 0.0625 inch, HSS 

-42 ------ RESISTOR, variable 
------ mounting hardware: (not included w/resistor) 

-43 210-0471-00 1 NUT, hex., 1/4-32 x 19/32 inch long 
210-0046-00 2 WASHER, lock, internal, 0.261 ID x 0.400 inch OD 

-44 358-0409-00 1 BUSHING 

8-2 © 



Mechanical Parts List-Type 7A14 

FIGURE 1 EXPLODED (cont) 

Fig. & 
Index Tektronix Serial/Model No. 
No. Part No. Eff Disc 

1-45 

® 

210-0046-00 
-46 210-0583-00 

-47 376-0050-00 BO 1 01 00 
376-0051-00 B040000 

213-0022-00 
-48 384-0458-00 
-49 366-1058-01 

-50 214-1095-00 

-51 105-0076-00 
-52 214-1280-00 
-53 105-0075-00 
-54 214-1054-00 
-55 131-0679-00 
-56 333-1089-00 
-57 386-1447-01 
-58 386-1402-00 
-59 426-0499-02 
-60 426-0505-02 

361-0326-00 
-61 213-0192-00 
-62 348-0157-00 B01 01 00 

348-0235-00 B010111 
-63 214-1061-00 
·64 131-0664-00 

-65 211 -0007-00 
-66 21 0-0586-00 

-67 131-0664-00 

-68 211-0097-00 
-69 343-0144-00 

210-0994-00 
-70 210-0586-00 

-71 348-0067-00 
-72 670-1037-00 B01 01 00 

670-1037-01 B040000 

388-1133-00 
-73 136-0337-00 
-74 136-0336-00 
-75 131-0589-00 
-76 136·0252-01 
-77 214-0579-00 
-78 337 -1182-00 
-79 407-0489-00 
-80 407-0488-00 

346-0081-00 XB030000 

B039999 

B010110 

B039999 

Q 
t 

Y 12345 

RESISTOR, variable 

Description 

mounting hardware: (not included w/resistor) 
WASHER, lock, internal, 0.261 ID x 0.400 inch OD 
NUT, hex., 1/4-32 x 5/16 inch 

COUPLING, flexible 
COUPLING, flexible 

coupling includes: 
4 SCREW, set, 4-40 x lla inch, HSS 
1 SHAFT, extension 
1 KNOB-latch 

mounting hardware: (not included w/knob) 
PIN, split 

1 RELEASE BAR, latch 
1 SPRING, helical 
1 BOLT, latch 
1 SPRING, flat 
1 CONNECTOR, coaxial, 1 contact BNC, w/hardware 
1 PANEL, front 
1 SUBPANEL, front 
1 PANEL, rear 
1 FRAME SECTION, top 
1 FRAME SECTION, bottom 
1 SPACER, sleeve (not shown) 
8 SCREW, 6-32 x 1/2 inch, Fil HS. 
2 SHIELDING GASKET 
2 SHIELDING GASKET 
1 SPRING, flat grounding 
1 CONTACT, electrical 

mounting hardware: (not included w / contact) 
SCREW, 4-40 x 3/16 inch, PHS 
NUT, keps, 4-40 x 1/4 inch 

CONTACT, electrica I 
mounting hardware: (not included w / contact) 

1 SCREW, 4-40 x 5/16 inch, PHS 
1 CLAMP, loop, 0.125 inch ID 
2 WASHER, flat, 0.125 ID x 0.250 inch OD 
1 NUT, keps, 4-40 x 1/4 inch 

GROMMET, plastic, 5/16 inch diameter 
ASSEMBLY, circuit board-main 
ASSEMBLY, circuit board-main 

assembly includes: 
1 BOARD, circuit 
3 SOCKET, relay, 8 pin 
9 SOCKET, relay, 5 pin 

30 TERMINAL, pin 
72 SOCKET, pin connector 
15 PI N, test point 
1 SHIELD, capacitor 
1 BRACKET, variable resistor 
1 BRACKET 
2 STRAP, grounding 

Scans by OutsouTce-Options => 
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Mechanical Parts List-Type 7A14 

FIGURE 1 EXPLODED (cont) 

Fig. & Q 
Index Tektronix Serial/Model No. t Description 
No. Part No. Eff Disc y 1 2 3 4 5 

1- - - - - - - mounting hardware: (not included w/assembly) 
-81 211-0114-00 1 SCREW, 4-40 x 7/16 inch, FHS 
-82 343-0144-00 1 CLAMP, loop, 0.125 inch ID 

210-0994-00 2 WASHER, flat, 0.125 ID x 0.250 inch OD 
-83 210-0406-00 1 NUT, hex., 4-40 x 3/16 inch 
-84 210-0586-00 2 NUT, hex., 4-40 x 1/4 inch 
-85 211-0101-00 3 SCREW, 4-40 x 1/4 inch, FHS, 100° csk 
-86 211-0105-00 6 SCREW, 4-40 x 3/16 inch, FHS, 100° csk 
-87 220-0547-01 6 NUT, block 
-88 211-0116-00 6 SCREW, sems, 4-40 x 5/16 inch, PHS 

386-1845-00 XB030000 1 SUPPORT, circuit board 
-89 361 ·0225·00 B010100 B030oo0X 2 SPACER 
-90 210-0586-00 2 NUT, keps, 4-40 x 1/4 inch 
-91 211-0154-00 2 SCREW, sems, 4-40 x 0.562 inch, PHB 
-92 131-0638-00 B010100 B030000X 1 LINK, terminal connector 
-93 358-0378-00 1 BUSHING, plastic 
-94 358-0301-02 1 BUSHING, plastic 
-95 179-1428-00 1 WIRING HARNESS, chassis 

------ wiring harness includes: 
1 36-0623-00 2 CONNECTOR, terminal 

-96 131-0621-00 B010100 B02039 19 CONNECTOR, terminal 
131-0621-00 B020310 1 CONNECTOR, terminal 
131-0792-00 B020310 1 CONNECTOR, terminal 

-97 131-0707-00 18 CONNECTOR, terminal 
-98 179-1429-00 1 WIRING HARNESS, connecting 

- - - - - - wiring harness includes: 
-99 131-0621-00 7 CONNECTOR, terminal 
-100 131-0707-00 7 CONNECTOR, terminal 
-101 352-0169-00 1 HOLDER, terminal connector, 2 terminal 
-102 352-0163-00 1 HOLDER, terminal connector, 5 terminal 
-103 352-0164-00 1 HOLDER, terminal connector, 6 terminal 
-104 352-0165-00 1 HOLDER, terminal connector, 7 terminal 
-105 337-1 064-00 2 SHIELD, side 

STANDARD ACCESSORIES 

070-0979-00 MANUAL, instruction (not shown) 

8-4 © 
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MANUAL CHANGE INFORMATION 

At Tektronix, we continually strive to keep up with latest 
electronic developments by adding circuit and component 
improvements to our instruments as soon as they are devel
oped 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. Sections of 
the manual are often printed at different times, so some of 
the information on the change pages may already be in 
your manual. 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 
in this section, your manual is correct as printed. 
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Scans 
By 

Artel Media 

Artek Media 
1042 Plummer Gir. SW 
Rochester, MN 55902 

www.artekmedia.com 

"High resolution scans of obsolete technical manuals" 

If your looking for a quality scanned technical manual in PDF format please visit 
our WEB site at www.artekmedia.com or drop us an email at 
manuals@artekmedia.com and we will be happy to email you a current list of the 
manuals we have available. 

If you don't see the manual you need on the list drop us a line anyway we may 
still be able to point you to other sources. If you have an existing manual you 
would like scanned please write for details , This can often be done very 
reasonably in consideration for adding your manual to our library. 

Typically the scans in our manuals are done as follows; 
1) Typed text pages are typically scanned in black and white at 300 dpi . 
2) Photo pages are typically scanned in gray scale mode at 600 dpi 
3) Schematic diagram pages are typically scanned in black and white at 600 

dpi unless the original manual had colored high lighting (as is the case for 
some 70's vintage Tektronix manuals) . 

If you purchased this manual from us (typically through our Ebay name of 
ArtekMedia) thank you very much. If you received this from a well-meaning 
"friend" for free we would appreciate your treating this much like you would 
"share ware". By that we mean a donation of at least $5-10 per manual is 
appreciated in recognition of the time (a manual can take as much as 40 hours to 
reproduce, book, link etc.), energy and quality of effort that went into preserving 
this manual. Donations via PayPal go to: manuals@artekmedia.com or can be 
mailed to us the address above. 

Dave & Lynn Henderson 
Artek Media 

www.artekmedia.com
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