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WARRANTY
All Tektronix instruments are warranted

against defective materials and workman-
ship for one year . Tektronix transformers,
manufactured in our plant, are warranted
for the life of the instrument .
Any questions with respect to the war-

ranty mentioned above should be taken
up with your Tektronix Field Engineer .

Tektronix repair and replacement-part
service is geared directly to the field,
therefore all requests for repairs and re-
placement parts should be directed to the
Tektronix Field Office or representative
in your area . This procedure will assure
you the fastest possible service . Please
include the instrument Type and Serial or
Model Number with all requests for parts
or service .

Specifications and price change privi-
leges reserved :

Copyright ' 1969 by Tektronix, Inc .,
Beaverton, Oregon . Printed in the United
States of America . All rights reserved .
Contents of this publication may not be
reproduced in any form without permis-
sion of the copyright owner.
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I ntroduction

The

	

7A11 Amplifier is α versatile p lug-in amplifier unit
which provides α DC to 150 MHz bandwidth with Tek-
tronix 7700-Series Oscillosco pes . When d esired, the upper
frequency -3 dB point can be limited to 20 MHz by α
front-panel switch.

Calibrated deflection factors of from 5 mV to 20 V per
division are provided in 1-2-5 sequence . In addition, α vari-
able gain control makes it possible to set the amplifier to
any deflection factor between 5 mV and 50 V per division.

Α permanently attached probe provides low-input capa-
citance (2 .0 pF at 2 V/division, 5.8 pF at 5 mV/division)
while maintaining high i nput resista nce (1 ΜΩ ) . BNC-
connectors can be attached to the probe through α probe-
tip to BNC-female adapter. This adapter serves as the
probe's input connector when the probe is stored, but can
be attached to the probe tip whether or not the probe is
stored in the plug-in unit .

Α 50 Ω termination/adapter (standard accessory) per-
mits impedance matching for use of the probe in 50 Ω
envi ronments . When the termination/adapter is used, α low
standing wave ratio (VSWR) can be expected . The VSWR
can be further reduced by inse rting α 2Χ attenuator in the
signal path ahead of the 50 Ω termination/adapter. Approx-
imate values of VSWR wh ich can be expected under both
conditions are shown in Fig. 1-4.

The performance specification of the 7A 11 Amplifier is
described in detail in Table 1-1 . The specification is valid
under the followi ng conditions:

(M

Change information, ifany, affecting this section will be foundat the rear of the manual.

Calibration must have been performed at an ambient
temperature between +20°C and +30°C.

Operation must be withi n any specified environment,
in α cali brated Oscilloscope, after twenty minutes of
warmup.

SECTION 1
SPECIFICATION

REV . MAR 1974

TABLE 1-1

7Α11 Amplifier Specification

7Α11

Characteristic Performance Requirement

ELECTRICAL

Deflection Factor
(VOLTS/DIV)

Calibrated Range 5 mV/div to 20 V/div ; 12 steps in
5, 10, 20 sequence

Gain Ratio W it hin 2% of GAIN adjusted at 0.1
Accuracy V/div

Uncalibrated Continuously variable ; extends de-
flection factor to at least 50 V/div

GAIN Permits adjustment of deflection
factor at 0.1 V/div for all Oscillo-
scopes

Frequency Response
(8 Division Reference)

Bandwidth, Direct
Coupled Input

FULL Mode DC to 150 MHz with 7700-Series
Oscilloscope

DC to 90 MHz with 7500-Series
Oscilloscope

20 MHz M ode DC to 20 MHzwithin 2 MHz

Capacitive Coupled 15 Hz or less
Lower Frequency
-3 dB Limit

Risetime 2.4 ns or less with 7700-Series
Oscilloscope

3.9 ns or less with 7500-Series
Oscilloscope

R isetime (6 Div 1 .40 ns or less 5 mV-20 V/div with
Reference) 7904 oscilloscope .
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TABLE 1-1 (cont)

	

TABLE 1-1 (cont)

Characteristic Performance Requirement

DC Drift

Drift With Time
(Ambient Temper-
ature and Line Vol-
tage Constant)

Short Term 0.1 division or less during any 1
minute interval with in 1 hour after
20 minutes from turn-on

LongTerm 0.3 division or less duri ngany hour
after 20 minutes from turn-on

DriftW it h Ambient
Tem perature change
(LineVoltage Constant)

Plug-in Only 200 μV/°C or less

Probe Only 200 μV/°Cor less

Trace IDENTI FY 0.2 to 0.3 division upward trace
shift

OFFSET Range

5 mV/d iv thru +1 V to -1 V
50 mV/d iv

0.1 V/div thru +20 V to -20 V
1 V/div

2 V/div thru +400 V to -400 V
20 V/div

OFFSET OUT

Range +1 V to -1 V (nominal)

Ratio of Offset
Range to OFFSET
OUT

5 mV/div thru 1 :1 with in 1°/ο plus 0.5 mV at OFF-
50 mV/d iv SET OUT jack

0.1 V/div thru 20:1 within 1 .5%ο p l us 0.5 mV at
1 V/div OFFSET OUT jack

2 V/div thru 400 :1 within 2% plus 0.5 mV at
20 V/d iv OFFSET OUT jack

Source Resistance 500 Ω within 3°/ο

Characte ristic Performance Requirement

Maximum I nput Volt-
age With or Without
AC Coupler I nstalled

DC + Peak AC 200 V; AC component not to ex-
ceed amplitude specified under AC

AC, continuous
wave

5 mV thru 200 V peak to 50 kHz; see F ig . 1-2
50 mV for amplitude derating due to fre-

quencies above 50 kHz

0.1 V thru 200 V peak to 40 MHz; see Fig . 1-2
1 V for amplitude derating due to fre-

quencies above 40 MHz

2 V th ru 200 V peak to 70 MHz ; see F ig . 1-2
20 V for am plitude derati ng due to fre-

quencies above 70 MH z

DC, Capacitive 200 V
Coupled (AC
Coupler I nstalled)

Input R and C

Resistance 1 ΜΩ with in 1°/ο

Capacitance

5 mV/d iv thru Approximately 5 .8 pF
50 mV/div

0.1 V/div thru Approximately 3.4 pF
1 V/div

2 V/div thru Approximately 2.0 p F
20 V/div

Maximum Gate 0.25 ηΑ or less at 25°C, increasing

Current to 1 .2 ηΑ or less at 50°C

Noise (Tangentially 0.1 d ivision (maximum), measured
measured in FULL in 7000-Series Oscillosco pe
Mode)
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TABLE 1-1 (cont)

Frequency versu s maximum input amp litude derating graph .
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7A11 maximum gate cur rent vers u s Probe ambien t tem-
peratu re in "non-stored" mode . To determ i n e maximum gate c ur-
rent with Probe stored , add +11°C to Probe ambient temperat ure.

Characteristic Performance Requirement

50 Ω Termination/
Adapter

Input Im pedance 50 Ω with i n 1%

Power R ating 1 Watt

ENV IRONMENTAL

Probe
Temperatu re

Non-operating -55°C to +75°C

Operating 0°C to +65°C

Altitude
Non-operating To 50,000 feet

Operating To 15,000 feet

Vibration 15 minutes along each axis at 0.025
inch Ρ-Ρ d isplacement (3.9 g's at
55 c/s) 10 to 55 to 10 ε /s in
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Fig . 1-4. Standing wave ratio graph showing approximate VSWR which can be expected when the 7Α 11 Probe is used with the 5092
Termination/Adapter attached.



TABLE 1-1 (cont)

1The Plug-in envi ronment is dependent upon the oscilloscope. See
the environmental specification in the applicable oscilloscope
manual .

TABLE 1-1 (cont)

Specification-M1

Characte ristic Performance Requirement

Probe Body Grey plastic housing

Dimensions

Plug-in -14.58 inches' long, 2 .75 i nches
wid e, 4.98 inches h igh ; overall

Probe Body -6.53 inches long, 0.63 inches
wide, 0.66 inches h igh ; overall

Probe Cable -8 .83 feet long

Weight, Plug-In
and Probe com-
bined

Net -2.75 pounds

Shipping -4.5 pounds

Characteristic Performance Requirement

1-minute cycles . Three minutes at
any resonant point or, if none, at
55 ε/s

Shock 400 g's, 1/2 sine ; 3 shocks along
each axis at 1/2 ms, 1 ms and 2 ms
duration (total of 27 shocks)

Plug- Ιη 1

Altitude

Non-operating To 50,000 feet and -55° C

PHYSICAL

Finish
Plug-in Anodized aluminum front panel



General

SECTION 2
OPERATING INSTRUCTIONS

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

This section contains an explanation of external controls
and connectors for the Plug-in Unit (Fig . 2-1) and its
attached Probe (F ig . 2-2) . It also contains an explanation of
accessories, α fi rst-time operating procedure and additional
operating hints . It is recommended that th is section be read
in its entirety prior to normal usage of the 7A11 Plug-In
Unit and Probe.

PLUG-IN I NSERTIONAND REMOVAL

The 7Α11 is calibrated and ready for use as received . It
can be installed in any compartment of 7000-Series oscillo-
scopes, but is intended for p ri ncipal use in vertical p lug-in
compartments. To install, align theupper and lower rails of
the 7Α11 with the oscilloscope tracks and fully insert it .
The front will be flush with the front of the oscilloscope
when the 7Α 11 is fully inserted, and the latch at the
bottom-left corner of the 7A11 will be in place against the
front panel .

To remove the 7A1 1, pull on the latch (wh ich is in-
scribed with the unit identification "7Α11") and the

	

7A11
will unlatch. Continue pulling on the latch to slide the

7A11 out of the oscilloscope .

PROBE REMOVALAND STORAG E

To remove the Probe: W ith the

	

7A11 Amplifier re-
moved from the oscilloscope, locate the Probe and Stored
Probe Input Adapter on the right side of the 7Α11 (F ig .
2-2Α) . Move the Probe back, disconnecting it from the
Adapter. Note the plastic latch (labeled PRESS) on the side
of the Adapter housing . Wh ile holding this latch depressed,
move the Adapter out through the front of the 7A1 1, as in
Fig . 2-2( Β ) .

Uncoil the desired number of turns of cable from the
cable drum and remove the Probe through the Adapter
access hole. When the Probe and cable have been removed
far enough to take up the slack cable within the 7A1 1, clip
the Adapter to the cable as shown in F ig . 2-2(C) . Then
insert the Stored Probe Input Adapter into its housing in
the 7A1 1, as in F ig . 2-2(D) . Reverse the procedure to re-
install the Probe.

EXTERNAL CONTROLSANDCONNECTORS

Plug-in Unit

VOLTS/D1V

VARIABLE
(CAL IN)

POSITION

IDENTI FY

OFFSET

ON-OFF

COARSE

7ΑΙΙ1

Α 12- position switch graduated
from 5 mV through 20 V in
5-10-20 sequence. In addition to se-
lecting calibrated deflection factors,
it i ndicates the input capacitance
and offset voltage range applicable
to each switch position.

Combination switch and potentio-
meter. When the control is in its in-
ward position, deflection factors
are as indicated by the VOLTS/DIV
switch. Push and release knob to
enable selection of uncalibrated de-
flection factors between the value
i nd icated by the VOLTS/DIV
switch and at least 2 .5 times that
value.

Moves display vertically on CRT
when Plug-in Unit is in vertical
compartment of oscilloscope. Per-
mits horizontal movement of dis-
play when Plug-in is in horizontal
plug-in compartment of oscillo-
scope.

Located in cente r of POSITION
knob. When pushed, causes approx-
imately 1/4 d ivision movement of
display . Oscillosco pes equ ipped
with readout simultaneously dis
play the word "IDENTI FY" in the

7A11 readout area on the CRT.

Permits or inhibits operation of the
OFFSET control .

Outer of two concentric knobs.
Stop-to-stop rotation in jects offset
voltage equivalent to +1 th rough
-1, +20 through -20, or +400
through -400 volts at the inputs,
depe nd ing upon position of
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COARS E
(cont.)

Fig. 2-1 . 7A 11 Front Panel .

2-2

FI NE

POLARITY

+UP

VOLTS/DIV switch . Counterclock-
wise position offsets the in put with
α negative voltage, clockwise posi-
tion offsets the input with α posi-
tive voltage .

Inner of two concentric knobs . One
revolution in jects an equivalent of
approximately 0.4, 4, or 40 volts
offset voltage, dependent upon po-
sition of VO LTS/DIV switch .

Selects u p ward deflection for
positive-going input signals . If the

7A11 is used in α horizontal p lug-in
compartment, selects right deflec-
tion for positive-going signal .

I NVERT

BANDWIDTH

FULL

20 MH z

STEP ΑΤΤΕΝ BAL

OFF SET OUT

GAIN

STORE D PR OBE
I NPUT

R elease Latch

Selects downward deflection for
positive-going input signal . If the

7A11 is being used in α horizontal
plug-in compartment, selects left
deflection for positive-going input
signal . Upward (or right) deflection
for positive going input signals is
provided if both switches are in the
outward position .

Provides full bandwidth as specified
for 7Α 11-oscilloscope combin ation.

Reduces upper freq uency -3 dB
limit of 7A1 1 -oscilloscope to 20
MHz. Full bandwidth is provided if
both switches are in the outward
position .

E xternally balances circuitry to
avoid sh ifting of no-signal trace
when VO LTS/DIV switch position
is changed .

Miniature phon e jack, mak ing selec-
ted value of offset voltage available
externally . No output p rovided
when OFFS ET switch is OFF .

Screwdriver adjustment permitting
external calibration of VO LTS/
DI V . Normally ad justed with
VOLTS/DIV at .1 position as indi-
cated by the shaded area surround -
i ng the .1 at th e VO LTS/DIV
switch.

BNC jack connected to Probe tip
when Probe is stored with in 7A11
Amplifier . Note that value of capac
itance

	

indicated

	

at

	

VOLTS/DI V
switch must be increased by 1 .2 pF
when the STORE D PR OBE I NPUT
Adapter is used. When Probe is
withdrawn from 7Α 11 Amp lifier,
STORE D PROBE I NPUT is usually
d isconnected from the circuit . Max-
imum allowable DC plus pea k AC
input voltage is 200 volts . Consult
specification section for derating
due to frequency.

Latch inscribed with plug-in identi-
fication "7Α11". Pull k nob to re-
lease latch when removing 7Α11
from oscilloscope .



F ig . 2-2. Probe storage and removal .
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Probe
Tip

2-4

AC Coup le r , Ret r actab le Hook Ti p and
thr ee i n ch Ground i n g Lead installe d

Miniature type, DC-coupled to in-
ternal circuitry. Can be equipped
with DC blocking capacitor (see
Accessory Information) . Can also
be equipp ed with p i n cher tip or
hook tip for attaching Probe to cir-
cuitry . Maximum allowable DC +
peak AC input is 200 volts . Consult
specification section for derating
due to frequency .

F ig . 2-3. (Α) Accessor ies ; (Β) Accessories installed .

ID ENTI F Y

pushbutton

Ground Contact

Nose Ground i n g Lead and AC Couple r
installed

Probe connected to 50 S? Terminatio n

Adapte r

Depressing it causes approximately
1/4 division trace sh ift . Also causes
th e word "IDENTI F Y" to appear
in 7Α 11 readout area on CRT if
oscilloscope is eq uipped with read-
out circuitry .

Female-threaded contact for attach -
ing grounding lead .



ACCESSORI ES INFORMATION

Accessories are supplied with the Probe to extend its
operating capabilities . These accessories are shown in Fig .
2-3 and are intended to be u tilized as follows:

1 . AC Coupler. Slip-on type containing α .015 μF capac-
itor . Blocks DC from Probe. Has a 15 Hz low-frequency -3
dB point. Adds 2.4 pF to input capacitance ind icated at
VO LTS/DIV switch .

2. Retractable Hook Tip. Slip-on type for use with or
without AC Couple r. Adds additional 1 pF input capaci-
tance . Hook Tip body moves toward rear of Probe to ex-
pose hook. Contains female-t hreaded ground connection
for use with either α 3 inch or 12 inch screw-in ground lead .

3. Hook Tip. Slip-on device for use with or without AC
Couple r.

4. Insulating Tube. Slip-on device for insulati ng grou nd
su rface at Probe tip or AC Coupler tip.

5. Bayonet Ground . Slip-on device for use with or with-
out AC Coupler. Spring loaded contact permits completing
the Probe ground circuit immediately adjacent to Probe
signal input tip.

6. Grounding Lead, Nose. Slip-on device wh ich makes
contact with ground surface at Probe or AC Coupler tip.
Other end equipped with 6-32 male thread for attachment
to alligator clip.

7. G rounding Lead, Screw-in, 3 inch. Primarily for use
with Retractable Hook Tip. Threaded both ends. One end
to be attached to Retractable Hook Tip, other end for use
with alligato r clip .

8. Grounding Lead, Screw-in, 12 inch. Threaded both
ends . For use between th readed female grounding contact
at Probe and alligator clip . Can also be attached between
grounding female th read at Retractable Hook Tip and alli-
gator clip.

10 . 50 Ω Termination/Adapter, GR-to-probe tip. Can
be used in any situation requiring 50Ω probe input imped-
ance .

11 . Ca b le Assembly . Eq uipped with min iatu re
telephone-jack plug, coaxial cable, and alligato r clips. For
use with OFFSET OUT jack.

9. Alligator Clips. For use with grounding leads.

General

Operation of the 7Α 11 Amplifie r and Probe in α vertical
plug-in compartment of an oscilloscope is explained here.
Operation of the unit with the Probe stored is explained
first. Th is is followed by α description of operation with the
Probe and its accessories .

Preliminary

Install the

	

7A11 Amplifier into α vertical compartment
of α 7000-Series oscilloscope equipped with α time-base
unit. Set the equ ipment controls as listed in Table 2-1 .

F I RST TIME OPERATION

TABLE 2-1

Preliminary Control Settings

ST EP ΑΤΤΕΝ BAL Adjustment

Operating Instructions-7Α11

1. U si ng the 7Α11 POSITION control, set the trace to
vertical center of the graticule . Then depress the I NVERT
button and note the trace positio n .

2. Using the STEP ΑΤΤΕΝ BAL control, move thetrace
to α point midway between its present position and the
vertical center of the graticule.

3. Again using the POSITION control, set the trace to
graticule center. Then depress the +UP button and again
note the trace positio n . It should have remained at graticule
center. If not, again adjust STEP ΑΤΤΕΝ BAL to position
the trace midway between its present position and graticule
vertical center.

2-5

7Α11 Amplifier

VO LTS/D 1V .1
POSITION M idrange
OFFSET OFF
POLARITY +UP
BANDWIDTH FULL

Time Base

Triggering
Mode Auto
Coupling AC
Source Int

Magnifie r Χ1
Time/Div 1 ms
Variable Calibrated

Oscilloscope

Intensity and Focus Adjusted forOptimum Trace
Beam F inder Normal
Calibrator .4 V
Rate 1 kHz
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4. Repeat this procedure u ntil no trace shift accompa-
nies switch ing between +UP and I NVERT.

5. Check STEP ΑΤΤΕΝ BAL adjustment by rotating the
VOLTS/DIV switch through all positions and noting that
no trace sh ift occurs .

6. The STEP ΑΤΤΕΝ BAL ad justment should be re-
checked each time the 7Α 11 is used . Do not use the STEP
ΑΤΤΕΝ BAL adj ustment as α position control .

IDENTI FY

1 . Depress the

	

7A11 ID ENTI FY button wh ile observing
the trace. Note that the trace shifts upward approximately
1/4 d ivision when the button is pushed , and returns to its
previous position when the button is released.

2. If the oscilloscope is equipped with readout circu itry,
note that the word "IDENTI FY" appears in the 7A11 read-
out area of the CRT while the IDENTI FY button is pushed.
The deflection factor in use should appear in the readout
area when the IDENTI FY button is released .

BANDWIDTH
1 . Adjust the oscilloscope Intensity and Focus controls

to obtain optimum trace sharpness.

2. Depress the FULL Bandwidth switch and note that
the trace becomes slightly less clearly defined. This occurs
because α much wider frequency range is now b eing dis-
played, and the total noise increases accordingly.

Α better indication of bandwidth operation can be ob-
tained by connecting the output from α h igh-frequency gen-
erator to the STORED PROBE I NPUT. W it h 20 MHz
applied from the signal generator, and FULL selected at
7A1 1, adjust for 5 divisions of vertical display . Then select
20 MHz at the 7A11 and note th at the vertical amplitude
decreases to approximately 3.5 d ivisions .

GAIN

1 . Connect α 50 Ω coaxial cable between the STORE D
PR OBE I NPUT and the Calibrator output jack at the
oscilloscope .

2. Note that with 0.4 V and 1 kHz selected at the Cali-
brator and .1 VOLTS/DIV selected at the 7A1 1, α display
of approximately 4 d ivisions appears on the CRT .

2-6

Adjusting the GAIN control with the oscilloscope Cali-
brator signal app lied provides absolute accuracy to with in
2% i n the ad justed position at temperatures between 0°C
and 50°C. Other deflection factors will then be accu rate to
with in 4°/ο absolute between 0°C and 50°C.

If greater gain accu racy is required , α more accurate
amplitude calibrator must be used and all instruments must
be restricted to α temperatu re range of 15°C to 35°C. The
Tektronix Amplitude Calibrator and Comparator, Part No .
067-0502-01 is recommended for this purpose. An absolute
accuracy approaching 2% may then be obtained over the
range of deflection factors.

POLARITY
1 . Disconnect the coaxial cable from the STORED

PROBE INPUT Adapter. Then ad j ust the 7Α11 POSI-
TION control as necessary to place the trace at graticule
vertical cente r.

2. Re-connect the coaxial cable to the STORE D PROBE
INPUT Adapter and note that the 1 kHz square wave is
displayed in α positive or upward d i rection from the refer-
ence position established at graticule center.

3 . At the 7A1 1, depress the INVERT button . Note that
now the positive-going square wave is deflected in α down-
ward d irection on the CRT.

4 . Depress the +UP button to regain upward deflection
of the positive-going square wave .

OFFSET

1 . Adjust the outer OFFSET knob as necessary to place
its white marker at 0.

2. Depress the OFFSET ON button. The trace may shift
upward or downward .

3. Move the OFFSET controls and note trace reaction .
Clockwise movement causes upward deflection, while
counterclockwise movement causes downward deflection .
Also note that the F I NE control knob causes considerably
less reaction than the COARSE control knob. (The two
knobs have α ratio of approximately 10:1 .)

4. Depress the OFFSET OFF button . The square wave
display shou ld now appear in the upper half of the CRT.

Ο



5. Switch the oscilloscope Calibrator to 4 V and note
that the upper excu rsions of the square wave are no longer
visible . If it is d esi red to d isplay the upper portions of the
square wave, pull out on the oscilloscope BEAM F INDER
knob, causing the enti redisplay to appear on the CRT.

6. Depress the OFFSET ON button and adjust the OFF-
SET control as necessa ry to place the top of the square
waves at graticule center .

7. Return the BEAM F INDER to normal by depressing
and releasi ng the button. Note that the upper portion of
the square wave now appears near graticule center . Refine
the OFF SET adjustment (if necessary) to align the tops of
the square waves with the graticule vertical center .

8. Calculate the OFFSET voltage being applied. It is
equal to the OFFSET decimal value (indicated by the OFF-
SET knob) multiplied by the OFFSET RANGE (indicated
by the VOLTS/DIV switch) . In this case, the calculation is
-.2 Χ 20 V = -4 V . (-4 volts is needed to return α +4 V
signal to graticule center .)

9. Usi ng α DC voltmeter and the Cable Assembly, check
the voltage available at the OFFSET OUT jack. It is equal
to the value indicated by the OFFSET knob, and can never
exceed approximately ±1 V. Note that only 0.2 V is present
there, even though the offset voltage being applied to offset
the incoming signal is equivalent to 4 V .

10 . Turn the OFFSET button OFF and disconnect the
coaxial cable from the oscilloscope and the STORED
PROBE INPUT Adapter.

Probe Operation

1 . Pull out on the

	

7A11 Locking Latch and remove the
7A11 from the oscilloscope p lug-in un it compartment.

2. Lay the

	

7A11 on its left side and remove the Probe as
explained in the beginn ing of th is section . Replace the
7Α 11 in the oscilloscope plug-in compartment. Allow
approximately 1 minute to elapse before continuing with
the procedure .

3. Depress the ID ENTI FY button near the rear of the
Probe body and note that the trace moves approximately
1/4 division just as it d id when the front panel IDENTI FY
button was depressed . If the oscilloscope is equipped with
readout circuitry, also notice that the word "ID ENTI FY"
appears in the

	

7A11 readout area of the CRT.

4. Switch the oscilloscope Calibrator to 0.4 V. Now
touch the Probe tip to the Calibrator output j ack center
terminal and note that approximately 4 divisions of square
wave appears on the upper half of the CRT.

Operating Instructions-7A11

5. Disconnect the Probe from the jack. Attach the AC
Coupler accessory to the Probe tip. Connect the Coupler tip
to the Calibrator jack and note that the 4 division square-
wave d isplay now straddles the vertical cente r of the grati-
cule, since the capacitor i n the AC Coupler blocks the DC
component.

6. It is suggested th at the Probe's other accessories be
experimented with at th is time for familiarization purposes .
Note that when the Retractable H ook Tip is installed on
either the Probe or the AC Coupler tip, the h ook can be
exposed by pulling back on the retracting tab. Also note
that either the 3-inch or 12-inch screw-i n grounding lead
can be used with the AC Coupler tip. An alligator clip
should be attached to the opposite end of the grounding
leads for attach ing to convenient grou nded su rfaces.

7. Remove the 7Α11 from the plug-in compartment.
Depress the tab on the side of the STORED PROBE I NPUT
Adapter and remove the Adapter through the front of the
7A1 1 . Retract the cable into the 7A11 and wind it on the
cable spool as necessary to draw the Probe through the
7Α11 front panel . Snap the STORED PROB E I NPUT
Adapter into place and inse rt the Probe into the back of the
Adapter. The 7Α11 is again ready fo r use in the stored
probe mode.

Unscaled Deflection Factors
On occasion , it may be conven ient to establish vertical

deflection factors other than those wh ich are provided by
specific positions of the VOLTS/DIV switch . For example,
assume that 0.8 volts/d ivision deflection factor is desired. If
α 4-volt square wave calibrator signal is applied to α vertical
unit having 0.8 volts deflection factor, the displayed signal
amplitude is equal to the applied signal (4 volts) d ivided by
the deflection factor, (0 .8 volts) wh ich is equal to 5 divi-
sions of d is play. W it h this in mind, set the VOLTS/DI V to
the next lower deflection factor (i n th is case, .5 volts) and
apply α 4-volt signal from the oscilloscope Calibrator to the
7Α11 Probe input . Then depress and release the VAR I-
ABLE knob and adju st it as necessary to obtain 5 d ivisions
of deflection . Α 0.8 volt/division deflection factor now is in
effect .

It should be noted that the same ratio of actual deflec-
tion factor to VOLTS/DIV switch value exists in all other
switch positions. Thus if the VARIABLE control is in the
position established in the preceding paragraph and the
VOLTS/DIV switch is placed in the 2 VOLTS/DIV posi-
tion , α 3.2 volts/division deflection factor will be in effect
(0 .8 is to 0.5 as 3.2 is to 2) .
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Input Capacitance

The input capacitance of the 7A11 Amplifier and Probe
has been designed to be extremely low. For exam ple, in the
5 through 50 mV positions, input capacitance is 5.8 pF . In
the .1 through 1 V position it is 3.4 pF, and it is 2.0 pF in
the 2 through 20 V positions . These figures pertain wh en
the Probe is connected directly to α circuit and mu st be
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modified whenever other coupling connectors are used . The
AC Couple r device adds 2.4 pF. The R etractable Hook Tip
adds 1 pF and the STORED PROBE INPUT Adapter adds
1 .2 pF . Any additional devices such as connectors or cables
between the signal source and the Probe or STORE D
PROBE I NPUT connectors will further increase input cap-
acitance .



General

SECTION 3
CIRCUIT DESCRIPTION

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

The descriptions contained in th is section are referenced
to the schematics contained in the back of th is manual .
Additional diagrams appear with the text as necessary to
facilitate exp lanations . The schematic diagrams are coded
with numbers contained in diamond shaped ou tlines . These
num bers are used extensively on the schematics for cross-
referencing.

BLOCK DIAGRAM DESCR I PTION

Refer to F ig . 3-1 . Major components of the

	

7A11 Amp li-
fier are the Probe, the I nput Amp lifier, the Output Amp li-

F ig . 3-1 . 7A11 block diagram.

7Α 11

fier, the Offset Generator and the Readout Control . When α
signal is app lied to the probe tip, α single-ended signal
passes from the Probe to the Input Amp lifier, where it is
converted to α push-pull signal . It is then app lied to the
Output Amp lifier, where it is amp lified and sent through
the interconnecting plug to the oscilloscope. The Output
Amp lifier also provides α push-pull trigge r signal to the
oscilloscope for time base triggering purposes .

An Offset Generator permits application of α DC offset
voltage to the I nput Amp lifier, thus enabling the viewing of
AC signal componen ts in the presence of DC at α much
h ig h er sensitivity than wou ld otherwise be possible . Α
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separate min iature phone jack makes the selected offset
voltage available at the front panel for monitoring or for
external use. The offset is operative and the DC offset volt-
age is available at the OFFSET OUT jack only when the
OFFSET ON button is depressed.

The sensitivity of the 7A11 Amplifier is determined by
the VOLTS/DIV switch , wh ich causes attenuation of the
app lied signal to occur in the Probe, in the Plug-in Unit, or
in both. The deflection factor can be modified by use of
the VARIABLE control. Whenever the CAL IN button is in
the outward position, the VARIABLE control can change
the deflection factor to as much as 2-1/2 times the value
indicated by the VOLTS/DIV knob position.

The signal being sent to the oscilloscope can be inverted
by use of the POLARITY switch . IDENTI FY buttons are
present at both the Probe and the Am p lifier to permit dis-
play identification . Α BANDWIDTH control permits re-
duction of the 7A11 bandwidth , allowing the operator to
greatly attenuate signals above 20 MHz when their appear-
ance on the CRT d isplay is not desired . The POSITION
control permits the operator to move the 7A11 trace vert
ically on the CRT when the

	

7A11 is in α vertical compart-
ment, or horizontally when the 7Α 11 is in α horizontal
compartment. The VOLTS/DIV, CAL IN, POLARITY and
IDENTIFY controls provide the Readout Encoder with
information to be relayed to the Oscillosco pe. The 7Α11
statu s is thereby available for decoding and display . If
equipped with readout circuitry, the oscilloscope decodes
and d isplays the

	

7A11 status on the CRT .

Refer to the Probe diagram in the back of this manual .
The probe circuitry consists of the Attenuators, the Input
Field Effect Transistors ( FETs), and two Emitter F ol-
lowers . The Attenuator ci rcuitry has three possible config-
urations . These are the straight through condition as shown
on the schematic, the divide-by-twenty condition during
which time the Κ55Α contact is in the downwar d position,

and the divide-by-400 condition during which time both
the Κ55Α and Κ59Α contacts are in the downward posi-
tion . In the straig ht-through position, suppressors C1, R1,
C18, R18, and R19 aid in smoothing the transient response .
Incoming signals are developed across R21 and applied
through R22-C22 to the gate of Q23A. R22 provides pro-
tection to Q23A and C22 permits h igh-frequency signals to
by-pass R22. Low-frequency signals are not affected by
R22, since Q23A has very h igh input impedance at low
frequencies.

When d ivide-by-20 relay Κ55 is de-energized , its contact
drops to the lower position. This places R12 in series be-
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tween the probe tip and R21 . At the same time, it places
th e R13-C13-R15-C15-R16-C16 combination in p arallel
with R21 . The net result is that α 1 Mn input resistance is
maintained although the signal being developed across R21
has been reduced to 1/20 of its previous value.

When Κ59 is also de-energized , R5, R4, C4, C5, C6 and
R 6 are inserted into the circuit in such α manner as to main-
tain the 1 ΜΩ input resistance, wh ile reducing the signal
developed across R21 to 1/400 of that applied at the probe
tip. (C5 exists only in instruments below SN Β 020190.)

When Κ55Α and Κ59Α are de-energized, the capacitance
inherent in those switch contacts is automatically placed in
parallel with R5 and R12. The capacitance inserted by the
attenuators is therefore adjustable (C6 and C13) to provide
the same attenuation ratio (due to capacitance) at h igh

frequencies as is provided by the resistors at low frequen-
cies . (C5 exists only in instruments below SN Β020190.)

The attenuator relay ci rcuits are designed so that when
no power is applied to the relays, they are de-energized and
α 400-to-1 attenuation ratio exists between the probe tip
and the Q23A gate . Th is situation safeguards against acci-
dental damage to the input FETs when the equ ipment is
de-energized.

When the equi pment is energized and α straig ht-through
attenuator cond ition is selected, 5 V is app lied to the
divide-by-20 and divide- by-400 relay lines . Current from
the +5 V supply then flows up through both halves of Κ55
and through both halves of Κ59, energizing the two relays .
When α divide-by-20 signal is i nitiated , the divide-by-20 line
is grou n ded . Current now flows from the +2.5 V line
through the two halves of Κ55 to grou nd . The net effect is
that equal but opposite polarity fields are developed in Κ55
which cancel each other . Κ55 is thus permitted to de-
energize, i nserting the divide-by-20 attenuator components
in the signal path. Α similar effect occu rs when the divid e-
by-400 signal is initiated . At this time both Κ55 and Κ59
fields are neutralized and both relays are de-energized. This
method of controlling the relays maintains constant power
consumption, regardless of relay stat u s.

The input FET circuit current is determined by Q23B
and R26, its self-biasi ng resistor . This current causes the
drop across R24 to be identical to that across R26 . Assum-
ing identical biasing of Q23A and Q23B , the bottom of
R24 is held at the same potential as the Q23A gate . Under
no-signal conditio ns th is value is zero volts. U nder signal
conditions, both points follow the voltage which exists at
the top of R21 . The h igh impedance offered by the d rain of
Q23B prevents changes in circu it current despite changes in



voltage at the d rain . R 28 provides α small amount of cur-
rent (about 0.1 mA) to offset that required by the base cir-
cuit of Q33.

The signal is coupled through Emitter Followers Q33
and Q43 and then applied through the C44-R44-R45-R46-
R47 network to α 93 Ω coaxial cable which app lies the
signal to the Input Amplifier. C44, R44, R45, R46 and R47
provide reverse termination for the 93 Ω cable .

The OFFSET control causes α current to flow th roug h
the R 20, R45, R46, R47 reverse termi nation network with-
out changing the operating voltage of Q43.

The 7-V supply which is used to power the probe cir-
cuitry is boot-strapped to ensure that the active devices do
not change their characteristics as α result of DC signal com-
ponents being applied to the probe tip . See the Power
Supply explanation for d etails .

The ID EN TI FY switch , when actuated, interrupts α
grou nd path to an identifyi ng signal inj ection circuit . De-
tails regarding the circuit are contained in the VOLTS/DIV
Switch and Readout description .

General Description

INPUT AMPLI FI ER

Refer to the I nput Am plifier schematic in the back of
this manual . The p ri ncipal parts of the I nput Amp lifier are
the Paraphase Amp lifier, the attenuation network, the va r i-
able gain control circuit, the bandwidth and polarity cir-
cuits. Signals received from the Probe are applied to the
base of Q124A, where they cause equal and opposite signals
to be developed in the collector circuits of Q124A and
Q124B . Sig nal current passes through the bandwidth
limiting filter, the Χ2 attenuators, the X2.5 attenuator and
through the polarity switch circuits, after which they are
app lied to the Output Amp lifier . When the CA L IN button
is in the out position, the VARIABLE control can cause
signal current to be shu nted through field effect transistor
Q198 to attenuate the signal being applied to the Output
Amplifier .

Α STEP ΑΤΤΕΝ BAL circuit permits balancing the cur-
rent in the two sides of the amplifier under no-signal cond i-
tions. This ensures that no trace sh ift will occur when atten-
uators are switched into or out of the circuit during no-
signal conditions .

An offset voltage can be applied to the base of Q124A .
In normal usage, the amount of offset voltage injected at
this point is only sufficient to cancel α DC voltage level
existing on the incoming signal .

Circuit Description-7A11

An additional function occurring at the Q124A base is
the sampling of the DC voltage component of the incoming
signal for use in boot-strapping the Probe power supp lies. Α
detaile d description of this boot strapping feature is con-
tained in the power su pply ci rcuit description .

Detailed Description

The base of Q124B is connected to grou nd in the Probe,
thus providing α reference point for the paraph ase ampli-
fier . Under no-signal conditions, the base of Q1 24A is also
at zero potential . This places equal voltages at the emitters
of Q124A and Q124B. The current that is available through
R148 and R149 is evenly d ivided between R 127 and R 147,
and passes through transistors Q1 24A and Q1 24B.

The princip al load for Q1 24A consists of R126 in paral-
lel with R 175, providing approximately 40 Ω impedance as
seen from the top of R124. 1f any or all of the I nput
Amp lifier attenuators are switched into the circu it, they
appear in series-p arallel combination with R175 in α man-
ner which maintains α 40 Ω impedance as viewed from the
top of R124. Changes in attenuators therefore do not affect
the parameters associated with Paraphase Amp lifier Q124A-
Q124B.

The gain of the circuit is approximately equal to the sum
of the load resistances of Q1 24A and Q1 24B divided by the
resistance separating the two emitters . Thus, 40 Ω plus
40 Ω d ivided by the effective impedance between the two
emitters (R 127 plus R 147 in parallel with R 137, R 139 and
the effective resistance of R 138) is equal to approximately
one. Half of this gain of 1 can be detected at L126 and half
at L 146. As previously mentione d , this gain remains one re-
gardless of the attenuators inserted into the circuit . How-
ever, the attenuators combine with R175 and R176 to
reduce the signal available to the Output Amplifier to one-
half, one-fifth or one-tenth of the signal available at L 126
and L 146. The relays are energized to provide the straight-
through condition . The signal is reduced to one half by de-
energizing Κ405 and Κ407 . It is reduced to one fourth by
de-energizing Κ411 and Κ413. All three p ai rs of Yel :;ys are
de-energized to reduce the signal to one tenth .

Gain and frequency compensation adjustments are pro-
vided between the emitters of Q124A and Q124B . R124
and R 144 provide thermal com pensation, with C124 and
C144 providing h igh-frequency signal by-pass. VR 124 is
normally non-conducting . It limits the voltage wh ich can be
dropped across R124 to app roximately 3 V, maintaini ng
good circuit response under large signal conditions .

In FULL bandwidth mode, relays K401 and K403 are
activated. When 20 MHz bandwidth is selected at the front
p anel, L152, L 155, C153 and C154 cause α bandwidth
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reduction . Polarity relay Κ431 is de-energized during + UP
operation . When I NVERT operation is selected at the front
panel, Κ431 is activated and exchanges the connections
being made between the two halves of the Input Amplifier
and the two halves of the Output Amplifier.

The VARIABLE circuit consists of 0198, Q184, Q194,
U194, and associated components . Q198 is held non-
conducting during calibrated gain operation. D uring vari-
able gain operation, it acts as α resistor with its value de-
termined by the position of the VARIABLE control. Since
0198 is in p arallel with R126-R146 and R175-R176, de-
creasing its resistance decreases the Q124A-Q124B load
impedance, thereby decreasing stage gain .

Q198 is controlled as follows: When the VARIABLE
control is at CAL IN (S180A open), the 6.72 mA d e-
manded by the Q184-R184 circuit causes about -7 .23 V to
be developed at the R182-R183 junction. Since S180A is
open, no current flows through R180 and th is same voltage
appears at the R180 wiper and at the non-inverting input of
U194. The R192-R193 voltage divider applies approxi-
mately -7.20 V to the inverting input of U 194. With the
non-inverting input more negative than the inverting input,
the U194 output is held below -12 V and the R195-R 196
voltage divider app lies approximately -16 V to the gates of
Q194 and Q198, hold ing them both cut off.

When VARIABLE control is desired, the knob is placed
in the outward position, closing S180A. Α voltage more
positive than that at the R182-R183 junction can then be
selected at the VARIABLE wiper and applied to the U 194
non-inverting input . The output of U194 then changes in α
positive direction, with the amplifie d change appearing at
t h e gates of Q194 and Q198 . When the output moves
sufficiently positive, Q194 conducts, becoming α resistive
shunt across R 191 and R192 . When the Q194 resistance b e-
comes low enough , the R192-R193 junction voltage rises to
the same value as the R180 wiper voltage and the U 194
output voltage stabilizes at the established value.

Circuit design causes equal currents to flow through
R191 and R192. With their common junction tied to -7 .1
V, the Q194 source and d rain connections swing equally
above and below -7.1 V respectively, simulating the push-
pull conditions associated with Q198 .

Since the Q194 gate potential is also being app lied to the
Q198 gate, the Q198 resistance duplicates the 0194 resist-
ance, creating α shunt across the Q124A-Q124B push-pull
load . E ither source-to-drain or drain-to-source current flow
can occ u r in Q198, depend ing upon the instantaneous
polarity of push-pull signals.
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The STEP ΑΤΤΕΝ BAL circuit is capable of applying α
small voltage at the base of Q1 24A, thus affecting the cur-
rent being conducted by that transistor . When properly
ad j usted , equal current will flow through Q124A and
Q124B . Th us, u nder no-signal conditions, when the
POLARITY control is switched between +UP and I NVERT,
no trace sh ift will occur. The STEP ΑΤΤΕΝ BAL CENTER-
ING adjustment permits initial adjustment of the circuitry
so that α balanced condition is obtainable with the front
panel STEP ΑΤΤΕΝ BAL adjustment near midrange .

The offset connection at the Q124A base permits be-
tween 0 and + or - 1 V to be applied to the base of Q124A
when OFFSET ON is selected at the front panel . Normally,
the offset voltage in jected at this point is limited to an
amount sufficient to cancel α DC or AC signal component,
returning the desired portion of the display to the graticule
center .

General Description

OUTPUT AMPLI FI ER

The Output Amp lifier is α balanced circuit consisting of
four p rincipal parts . T hey are: F irst Amp lifier Q204A,
Q224, Q204B , Q234; Second Amplifier Q244, Q248,
Q254, Q258 ; Output Stage Q264, Q274; and Trigger
Amp lifier Q284, Q294 . The Output Amplifier has α total
voltage gain of about 12 wh ich is distributed as follows:
F irst Amp lifier 2.8, Second Amplifier 3.7, Output Stage
1 .25.

Detailed Description

The two sides of the F irst Amp lifier stage share the cur-
rent flowing in R213. Most of this current is obtained from
R237. Under balanced no-signal conditions, the current is
divided equally between R 226 and R236, with the current
in the upper half passing through load resistor R226,
grounded base transistor Q224, thermal time constant cir-
cuit C204-11204, through Q204 and R202. Current flow in
the lower side of this circuit passes through equivalent com-
ponents. Under signal input cond itions, an equal and
opposite signal current change occurs in Q204A and
Q204B . The resultant voltage changes across R226 and
R236 are applied to the Second Amplifier stage. C203 and
C234 provide frequency compensation for the F irst Amp li-
fier stage. C211 and R211 provide frequency compensation
for the probe.

Un d er balanced conditions, approximately +2 volts
a ppears at the emitters of Q224 and Q234 . When the
P OSITIO N control is electrically centered, it also has
approximately +2 V at its wiper and no current flows in
R206 and R216. When fully offset, the wiper senses -11 V
or +15 V . R206 is thus able to either add or subtract
approximately 0.65 mA to the upper side of the amplifier
circuit, wh ile R 216 adds or subtracts an equal (and



opposite) amount to the bottom side of the circuit . This in-
crease or decrease of current develops α positioning signal
across R226 in the upper half and R236 in the lower half of
t h e F irst Amplifier stage. The POSITIO N CENTER I NG
adjustment (wh ich is in p arallel with R226 and R236) func-
tions in α similar manner to the POSITION adjustment. It is
an i n ternal adjustment for centering the range of the
POSITION control .

The Second Amp lifier stage is essentially the same as the
F irst Amplifier stage. Α noticeable exception is that ΡΝΡ
transistors are used instead of ΝΡΝ transistors.

The Output Stage consists of α conventional amplifier
operating i nto α 25 Ω load . For Q264, this 25 Ω is provided
by R266 and α 50 Ω load contained in the oscillosco pe. In
addition to b eing α load for Q264, these two resistances
provide termination on both ends of the 50 Ω transmission
line which carries the vertical signal from the Output Stage
to the vertical amplifier circu it in the oscilloscope. C261
p rovides frequency compensation for the stage. R 264,
C264, R274 and C274 are thermal compensation com-
ponents . VR264 and VR274 maintain good circuit response
under large-signal conditions by limiting the voltage wh ich
can be developed ac ross R264 and R274.

An ID ENTI FY signal is inserted at the R264-8266 junc-
tion through R269 . When the IDENTI FY button is pressed
at either the Probe or the front panel, approximately 0.5
mA of current is in jected at th is point to develop α 12 .5
mV signal across the two paralleled 50 Ω load resistors.
This causes the trace to sh ift approximately 1/4 division,
enabling it to be distinguished from other traces wh ich may
exist on the CRT.

The Trigger Amplifier is also α conventional push-pull
amplifier circuit . C295 and R296 provide it with transient
resp onse compensation . L282 and R282 terminate the
etched-circuit transmission line which conducts the signals
from the d isplay-signal circu it to the trigger signal circuit .
The TRIGGER BALANCE adjustment permits α balanced
voltage output to be delivered to the oscilloscope under no-
signal cond itions when the trace has been positioned to
CRT center .

Basic Description

R efer to the Offset Generator schematic in the back of
this manual . The Offset Generator consists of the Offset
Emitter Followers and the Offset I nverter . When the OFF-
S ET switch is ON, the selected offset voltage is processed
by the Offset Emitter Followers and is applied through
R317 to the base of Q124A in the I nput Amplifier, where
it is accepted as α positioning signal . Α voltage equal but

OFFSET GENERATOR
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opposite to that appearing at the R312-13314 junction is
generated by the Offset Inverter and is applied to R49 in
the Probe. The sum of R317, R44, R45, R46 and R 47 is
approximately equal to the R49 resistance . Since the offset
voltage is equal to the inverted offset voltage, no offset cur-
rent flows in the Q43 emitter.

Bootstrap Amplifier U345 is connected into the circuit
in such α manner that it can offset the 7-V Probe power
supp lies in response to signals only . Signals at the Q124A
base are red uced i n amplitude by voltage d ivider
R343- R344 and filtered by R 345-C345 . U345 amplifies the
filtered signal . Any offset voltage appearing with the signal
is cancelled by sensing the voltage at the OFF SET OUT
jack th rough R340. If th e signal voltage at the Q124A base
goes positive by 1 volt, the Probe power supplies will also
go positive by 1 volt . The +7 Volt supply will change to +8
volts with respect to grou nd and the -7 volt supply will
change to -6 volts. At low frequencies, each of these two
voltages will maintain its seven volt difference with respect
to the signal voltage existing at th e Q124A base .

W ith the OFFSET switch ON, OFFSET voltages are p re-
vented from affecting the probe power supplies as follows:
assume α +1 V DC signal is applied at the Probe tip. If the
OFFSET switch is OFF, approximately 0.89 V DC appears
at the base of Q124A. R344 and R343 reduce the signal
amplitude to approximately 0.55 V at the non-inverting
input of U345 . U345 then amplifies the signal by α factor
of 1 + R347 - R340, causing the U345 output to go to
1 .18 V. This causes α +1 V change at the R511- R512 junc-
tion and at the R531-R532 junction, wh ich connect the
bootstrap signal from U345 to the probe power supp lies.
The +7 V supply is thus shifted to +8 V and the -7 V
supply changes to -6 V.

If the OFFSET control is then used to return the trace
to center screen, the voltage at the Q124 base is reduced to
zero, even though α +1 V DC input signal is applied to the
P robe input . H owever, U345 derives offset information
from the R320-R321 junction, amp lifies it (by the ratio of
R347 - R340) to approximately +1 .18 V, wh ich is the
same as existed at the U345 output without the OFFSET
voltage. Thus the +7 V supply is h eld at +8 V and the -7 V
supply is held at -6 V, exactly as without the offset, main-
taining correct bootstrapping.

Additional Description

R306, R307, R308, R309 and thermal compensation
diodes CR306 and CR309 form α voltage d ivider in the base
circuits of Q312 and Q314. The large value of resistances
used in the d ivider cause α relatively constant current to
flow from the -50 V to the +50 V supply . The center tap
of th is divider is connected through α 1 kΩ resistor to the
wiper of the OFFSET control, which is capable of modify-
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i ng the voltage at the d ivider cente r tap by approximately +
or -12.2 V. This change in voltage appears simu ltaneously
at the bases of Q312 and Q314, wh ich act as complemen-
tary emitter followers. Circuit losses reduce the maximum
possible offset voltage to approximately + or -12 .0 volts at
the R 312- R 314 junction . When the OFFSET switch is ON,
th is voltage is applied through R317 to the base of Q124A
in the Input Amplifier circuit .

The offset voltage appearing at the C317-13317 junction
is also applied th rough R322 to the inverting input of
amplifier U324. The output of this am plifier is app lied to α
circuit which is identical with the circuit connected to the
OFF SET p ote ntiometer . T he output of this circuit is
applied to R49 in the Probe as previously exp lained . It
shou ld be noticed that R322, U 324, Q332, 0334 and R335
make up an operational amplifier. Feedback resistor R335
is equal to input resistor R 322, and U324 has extremely
h igh gain. The overall gain of the amp lifier circuit is there-
fore equal to approximately one. This makes the inverted
outpu t equal in amplitude to the non-inverted output
which is applied to the left side of R317 .

General

VOLTS/DIV SWITCH AND READOUT

Refer to the VOLTS/DIV Switch and Readou t schemat-
ic in the back of this manual . The VOLTS/DIV switch is of
the cam type. Raised portions on individu al sections engage
spring contacts to make switch connections. Dots on the
switch matrix indicate which contacts are closed in any
given switch position . For examp le, the switch is shown in
the 5 mV position. Dots in the 5 mV row indicate that the
switch contacts associated with cams 1, 3, 5, 6, 7, 9, and 10
are closed . All other cam operated switches are shown in
the open position.

The VOLTS/DIV switch cams can be grouped under
t h ree fu n ctions . Cams 1 through 4 control attenuator
switching in the Probe. Cams 5, 6 and 7 control attenuator
switching in the Input Am plifier . Cams 8 through 12 con-
trol readout circuitry . The fu nctions associated with cams 1
through 7 are explained in the Probe and I nput Amplifier
circuit descriptions. The functions associated with cams 8
through 12 are explained here.

Readout Circuitry

Oscilloscopes can be equ ipped with readout circuits
which are capable of d isplaying readout data associated
with the traces being displayed on the CRT . T his data must
be encoded by the plug-in u nits in use. In the 7A11, the
data is dependent upon the position of the VOLTS/DIV
switch, the POLARITY switch, the CAL 1 Ν switch, and the
IDENTI FY switch .

3-6

Encoding information is provided by two currents which
are referred to as "column" current and "row" current.
Any one of eleven discrete current values can be present on
each line at any one time, making 121 possible current
combinations available . When the indicator unit has been
set to d isplay the 7Α 11 readout data, α voltage pulse is
sequentially app lied to encoding lines Β 29, Β32, Α32, Α30,
A33, and B33.

For example, assume that α 15 volt pulse is applied to
the Α32 line and that the Α37 and Β37 lines are at zero
potential . W ith the VOLTS/DIV switch in the position
shown , 400 μΑ will flow through R451 and 200 μΑ will
flow through R453. The combined 600 μΑ appears on the
Α37 line . Since no connection exists between A32 and B37,
no current appears on the Β37 line . The simu ltaneous
occurence of 600 μΑ on Α37 and zero current on Β37 is
decoded as the character 5 by the oscilloscope.

Assume now that the Α32 line has been returned to zero
potential and α 15 volt pulse is being app lied to the Α30
line . The contact associated with cam 9 is closed and 100
MA flows through R447 and appears on the Α37 line .
Simultaneously, 300 μΑ flows through R446 and appears
on the Β37 line . These two currents are decoded by the
oscilloscope as the character m. Α30 is then retu rned to
zero potential and α voltage is app lied to Β 29 . The Β29 cur-
rent paths are not interrupte d by switches, and therefore
cause 200 μΑ on the Α37 line and 400μΑ on the Β37 line
whenever α 15 volt pulse is applied to Β29 . This causes the
character V to be decoded by the oscilloscope. Thus, in the
example ju st given, α deflection factor readout of 5 mV
would be printed on oscillosco pes equipped with readout
circuitry.

The other input lines function in α similar manner to
provide information such as UNCAL, I NVERTED, or to
add α 0 or decimal point to the 1, 2 or 5 value coded by
Α32 . Note that the CAL/UN CAL and POLARITY circuits
are controlled by front-panel push switches rather than by
the VOLTS/DIV switch. When UNCAL operation is select-
ed, the symbol for "greater than" appears immediately pre-
ced ing the deflection factor selected by the VOLTS/DIV
switch.

Identify Circuit

The IDENTI FY circuit is normally connected to ground
in the Probe. When either of the Probe or Plug-in
IDENTI FY switches are depressed, this ground circuit be-
comes open and current through R 421 causes Q424 to
saturate . Its collector (which had previously been held at
-15 volts by CR424 and R424) then goes to approximately
ground potential, causing sufficient current through R269
to in ject an approximately 1/4 division deflectio n signal in-
to the output signal line at connector Al 1 . The Q424 εοΙ-



lector voltage is also applied to the in put base of Darlington
circuit Q444, causing it to conduct approximately 1 .2 mA
on the Α37 line. Th is current causes the word "ID EN-
TI FY" to appear in the 7Α 11 readout data area of the
CRT, negating all other

	

7A11 readout data .

Bandwidth Control

The BANDWIDTH control circuit also appears on the
Volts/Div Switch and Readout schematic . Bandwidth con-
trol relays Κ401 and Κ403 are energized whenever FULL
bandwidth is selected . When 20 MHz bandwidth is selected,
these relays de-energize, placing frequ ency limiting com-
ponents in th e signal path. See the Input Amp lifier
schematic for details regarding the switch contacts and fre-
quency limiting components .

POWER SUPPL I ES AND
OUTPUT CONNECTORS

Refer to the Power Supply and Output Connectors
schematic diagram . The Power Supplies contai ned in the
Type 7Α 11 are conventional series-reg ulating types. The

Circu it Description-7A1 1

p lus and minus 7-volt supp lies may be considered as an
exception to this, since they are referenced to α floating
potential . The R512, R531 junction acts as α reference and
is connected to the output of the U345 Bootstrap Amp li-
fier which is contained on the Offset Generator schematic .
Under no-signal conditions, the reference point is near zero
volts, causing the absolute value of the plus and minus7-V
supplies to be equal. Whenever the reference point is caused
to go either positive or negative by the average value of the
input signal, the plus and minus 7-V values change in the
same direction .

R500 adjusts the +8.7-V supply and R540 adjusts the
-7 .1 and -8.7-V supplies. The +2.5-V supply is not adjust-
able .

All of the connections made to the Oscillosco pe by the
7A11 are shown on the Power Supply And Output Con-

nector diagram .

Digitally signed by
� , ;, ;~, http ://www .aa4df.comSignature ο ~ Verified



General Information

The 7Α 11 Amplifier shou l d be cleaned , lubricated, in-
spected, and recalibrated at regular intervals . Α recommend-
ed schedule for average operating conditions is every 6
months or every 1000 hours of operation, whichever occurs
first .

Cleaning

Keeping the equ ipment clean can help to maintain peak
performance and lengthen its operating life . Dirt on com-
ponents can result in short circu its or reduced frequency re-
sponse. Α dry, soft cloth and α soft-bristled brush are
recommended for removing loose dirt from the outside of
the instrument. Dirt on the inside shou ld be loosened with
α soft-bristled brush and removed by using α vacuu m clean-
er or α stream of low-pressure air . High-pressure air can
damage the equ ipment and should not be used .

Use an eyeshield when cleaning with pressurized air.

Hardened dirt shou ld be removed by using α mild deter-
gent and water solution on α cotton-tipped swab or α soft
cloth . Disconnect the equipment from power sources before
using the solution . Avoid excessive use of water . Do not
allow wate r to penetrate any parts. Dry the instrument
thorough ly before energizing it. Avoid the use of abrasives
and chemical cleaning agents . Protect the equ ipment from
dirt and damage by keeping it covered when not in use .

Visual Inspection

After cleaning, the equipment should be carefully in-
spected for defects such as poor connections, damaged
parts and improperly seated transistors and integrated cir-
cuits . Damaged parts require that the cause of the damage
be eliminated before operation is resumed .

Lubrication

Ο

PREVEN TIVE MAINT ENANC E

WARNING

T he VOLTS/DIV cam switch detent and the VARI-
ABLE slide switch t racks should be given α very light

SECTION 4
MAINTENANCE

Change information�if any, affecting this section will be foundat the rear of themanual.

7Α 11

application of lubricant when maintenance and calibration
is being performed . Use Beacon no . 325 grease or equiva-
lent, Tektronix Part No . 006-0147-00 . Do not lubricate the
O FF S ET pote n tiometer bearings . Contact α Tektronix
F ield Representative i f add itional information regarding
lu bricants or lubrication is r equ ired.

Transistor and Integrated Circuit Checks

Check ing transisto rs and integrated circuits as α preven-
tive maintenance function is not recommended. Circuit per-
formance is thoroughly checked during calibration ; unac-
ceptable devices will be detached at that time .

Recalibration

The calibration status of an instrument should be deter-
mi n ed as α part of preventive maintenance for several
reasons : (1) the performance of an instrument changes
slightly with age, use and operating conditions ; (2) perfor-
mance may be affected by the cleaning process; and (3)
checking the calibration status may reveal troub les wh ich
are not obvious during regula r operation .

The calibration status can be determined rap i d ly by
accomplishing the Performance Check contained in section
five .

Test Equipment

TROUBLESHOOTING

The test equ ipment listed here shou ld suffice for most
troubleshooting jobs on the

	

7A11 Amplifier :

High Impedance Voltmeter ; 10,000 ΩΝ DC or
greater .

Ohmmeter ; 1-1/2 - V source supplying less than 2 mA
of cu rrent on the Χ 1 k scale.

Test oscilloscope ; 2 MHz bandwidth (sampling oscillo-
scope required for troub leshooting Vertical Amplifie r
high frequency problems) .
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Transistor Cu rve Tracer or Transistor Tester .

General Techniques

Proper troubleshooting logic is the most important tool
in equipment repair . The following gu ide provides α logical
sequence for analyzingequipment failures :

1 . Check all external control settings.

2. Determine that theoperating procedure is correct.

3. Determine all of the trouble symptoms. Analyze the
trouble, keeping in mind the symptom inter-relationship.

4. Perform α visual inspection, concentrating on the area
indicated by the trouble analysis .

5 . Troubleshoot the circu itry ; repair as necessary .

6. Check the calibration status ; recalibrate as necessary.

Control Settings and Operating Procedure . Refer to the
Operating I nstructions section of this manual to verify ex-
ternal control settings and operating procedure .

Trouble Symptoms. After it is confirmed that trouble
exists, the response to all exterior controls should be ob-
served. The Troubleshooting Chart in this section can be
used for this purpose. All trouble symptoms shou ld be
eval uated and compared against each other . Equipment
trouble will often create α combination of symptoms that
will p i n-point the trouble . Α good example of this is power
supply trouble, which causes symptoms to occur in other-
wise unrelated circu its .

V is ual Inspection. In visually examining the equipment,
take special note of the area localized by evaluation of
symptoms. Look for loose or broken connections, impro-
perly seated transistors or integrated circuits, and burned or
otherwise damaged components. Repair all obviously defec-
tive parts. Investigate the cause of heat damage to compon-
ents .

Detailed Troubleshooting. If the trouble has not been
disclosed and corrected through the outlined procedure, α
detailed troubleshooting analysis must be performed. The
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Circu it Description section, the Schematic Diagrams, the
Calibration Procedure, and the troubleshooting aids con-
tained in th is section are designed to expedite trouble-
shooting.

The Circu it Description section provides α fundamental
understanding of circu it operation and is referenced to the
Schematic Diagrams. The Schematic Diagrams contain volt-
age and resistance values and signal waveforms. ΑΙΙ specified
operating conditions should be duplicated before making
voltage or waveform comparisons. 1η cases where the
nominal voltage (black numbers) conflicts with the measur-
ed voltage (b lue numbers), the measured voltage should be
used .

ΝΟΤΕ

Voltages and waveforms may vary slightly between
individual instruments and are also dependent upon
the characteristics of the test equipment used to ob-
tain them. Voltages and waveforms given on the
schematics should be checkedagainst each instrument
while it is operating properly. Deviations should be
notedon the schematics for later reference.

Calibration . Although the calibration procedure is in-
tended primarily for instru ment calibration, it can serve as
an efficient troubleshooting aid. Since each step is based
upon satisfactory performance of the preceding steps, the
problem circu it will be encountered before ci rcuits which
are dependent upon it .

Troubleshooting Basic Components
General . The quantity of semiconductor devices in the

7A11 Amplifier requires that anyone working on it have α
general knowledge of semiconductor operation . Some infor-
mation is presented here to aid in this respect .

Once α trouble has been isolated to α specific circu it, the
ease of replacing transistors and integrated ci rcuits often
makes substitution the fastest means of repai r. Adhere to
the following instructions if the replacement method is
used :

Determine that the ci rcuit is safe for the substitute
component.

Substitute components which are known to begood .

Have only one transistor or integrated circuit out of
the instrument at α time to avoid inserting them in the
wrong sockets.

Ο



Insert components properly, using F ig . 4-9 as α guide
for inserting transistors and integrated circuits .

Check operation after each component is replaced ,
and be sure to return good components to their original
sockets.

Check calibration after α bad component has been re-
placed.

CAUTION

Voltage is present on the cases of some metal-cased
transistors and integrated circuits. Avoid short-cir-
cuiting them.

Transistor Troubleshooting. Transistor defects usually
take the form of the transistor developing an open circu it,
short circuit, or excessive leakage. The best means of
checking α transistor for these and other defects is by using
α transistor curve display instrument such as α Tektronix
Type 575 or 576. If α transistor checker is not read ily
available, α defective transistor can be found by signal
tracing, by making in-circuit voltage checks, by measuring
the transistor resistances, or by th e substitution method
previously described .

When troubleshooting with α voltmeter, measure the
emitter-to-base and emitter-to-collector voltages to deter-
mine if the voltages are consistent with normal circuit volt-
age . Voltages across α transistor vary with the type of
device and its circuit function . Some of these voltages are
predictable . The base-emitter voltage of α conducting sili-
con transistor will normally be 0.6 to 0.8 V. The collector-
emitter voltage of saturated transistors is approximately 0.2
V. Because these values are small, the best way to check
them is by connecting the voltmeter across the junction and
using α sensitive voltmeter setting, rather than by compar-
ing two voltages taken with respect to ground . Both leads
of the voltmeter must be isolated from ground if this
method is used.

If values less than these are obtained , either the device is
short-circuited or no current is flowing in the ci rcuit . If
values are in excess of the base-emitter values given, the
junction is back-biased or the device is defective . Values in
excess of those given for emitter-collector could ind icate
either α non-saturated device operating normally, or α de-
fective (open-circuited ) transistor . If the device is con-
ducting, voltage will be developed across resistances in
series with it; if it is open, no voltage will be developed
across resistances in series with it unless current is being
supplied by α parallel path .

An ohmmeter can be used to check α transistor if the
ohmmeter voltage source and current are kept with in safe
limits . 1-1/2 volts and 2 mA are generally acceptable . Se-
lecting the Χ 1 k scale on most ohmmeters will automati-

cally provide safe voltages and currents . If the voltage and
maximum output current of α specific ohmmeter is in
doubt, it should be checked before using it on transistors
by connecting the test leads to another multimeter .

CAUTION
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Α transistor's specifications should be checked to de-
termine maximum allowable ratings before subjecting
it or associated circuits to voltage or current higher
than that recommended he re.

Table 4-1 contains the normal values of resistance to ex-
pect when mak ing an ohmmeter check on an otherwise un-
connected transistor . F ig . 4-9 illustrates transistors and
sockets for p in location purposes .

TABLE 4-1

Transistor Resistance Checks

Ohmmeter

	

Resistance ReadingThat Can Be Ex pected
Connections)

	

When Using the R Χ 1 k Range (1 .5 V
ohmmeter operating voltage)

Emitter-

	

H igh read ings both ways
Collector

	

(100 kΩ to 500 kΩ, approximately)

E mitter-Base

	

H igh reading one way (200 kΩ or more)
Low read ing the other way
(400 Ω to 3.5 kΩ, approximately)

Base-

	

H igh reading one way (200 kΩ or more)
Collector

	

Low reading the other way
(400 Ω to 3.5 kΩ, approximately)

1 Reverse the test lead connections to make the second reading.
R eversal of the applied voltage pola rity causes the ju nction to
shift between bei ng reve rse and forward biased, as ind icated by
the difference in resista nce .

F ield Effect Transistor Checks. The voltage and resist-
ance of field effect transistors can be checked in the same
manner as transistors . However, it should be remembered
that normal operation has the gate-to-source junction re-
verse biased , in α manner similar to control grid to cathode
bias in vacuum tubes . 1 .5 V and less than 2 mA should be
used for ohmmeter checks. Resistance readings should be:

drain-to-source

	

Less than 500 Ω

gate-to-source and

	

400 Ω to 10 kΩ (approxi
gate-to-drain

	

mately) in one direction ;
more than 200 kΩ with leads
reversed

4-3



Maintenance-7A1 1

integrated Circu it Testing. Integrated circuits should be

tested by checking for correct voltages at the terminals. If

the input voltages are proper and the outputs are wrong,

either the integrated circuit or its output load is defective.

It is also possible that the integrated circuit may be mis-

aligned with its socket .

Diode Troubleshooting . Checks on diodes (other than

Zeners) can be performed in much the same manner as on

transistor base-emitter junctions . Silicon diodes should have

0 .6 to 0.8 V across the junction when conducting . Higher

readings indicate that they are either back-biased or defec-

tive, depending on polarity . The ohmmeter precautions per-

taining to transistors should also be observed when check-

ing diodes .

Some diodes used in the equipment are color-coded to

identify the diode type . Α blue or pink first band indicates

that the next three colors translate to the last three digits of

its part number . Diode polarity can be determined by color

code position. See Fig . 4-1 .

ΝΟΤΕ

The positive side of an ohmmeter voltage source is

often connected to the meter common test lead.

Resistors . The same ohmmeter voltage and current pre-

cautions observed in transistor troubleshooting also apply

when making resistance checks in circuits wh ich contain

semiconductors . For best results, resistors should be isolat-

ed from the semiconductors before resistance checks are

made.

The types of resistors found in this equipment vary in

accordance with the circuit needs . Composition, metal film

and wire-wound resistors are used . Replacement resistors

should be of the same type and must be at least as accurate
as those originally contained in the circuit to maintain the
performance standards . The size, location and lead length
are often critical because of frequency considerations .

Resistor values are indicated by one of three methods in the
equipment :

4-4

4 color bands (digit, digit, multiplier - tolerance)

5 color bands (digit, digit, digit, multiplier - toler-
ance)

Numbers printed on wire wound and metal film re-
sistors

The first two methods translate to the IEEE color-code
equivalent and are illustrated in F ig . 4-2 .

P ink or Blue band ind i-
cates next thr ee bands
translate to α Te kt ronix
pa rt numbe r

Translate to 3 digits
of Tektronix part
number

Example : p ink- red-orange-orange

tl \1/
Tek tronίx 152-02 3-00

Fig . 4-1 . Diode color code related to Tektronix part number and
conducting polarity .

Wire Information . All insulated wires and cables used in

t h e 7Α11 Amplifier are color-coded to facilitate circuit

tracing . Color coding for wires connected to the circuit

boards is provided in F ig . 4-7 and 4-12 . Color coding of

wires connected to other components should be recorded

prior to removal to facilitate replacement .

Capacitors . The capacitance value of α common disc
capacitor or small electrolytic is marked i n microfarads on
the side of the component body . The wh ite ceramic capaci-
tors are color coded in picofarads using α modified IEEE
code . See Fig . 4-2 .

Test Points . Test point terminal locations are shown in
Fig . 4-8 . Transistor connections also serve as convenient
test points . See F ig . 4-9 .

Troubleshooting Chart

The Troub leshooting Chart contained in F ig . 4-3 can lie

used without disassembling the equipment . i t will indicate

the circuit or circu its most li kely to contain the source of

the troub le being investigated.

To use the chart, start at the top, working down and to

the right . If α check provides α "yes" answer, proceed down

along the solid line . If the answer to α check is "no", follow

the broken line to the right . Exceptions to the di rection of

flow are indicated by arrows where they occur . Directions
and questions are contained in rectangles . Probable trou ble
areas are indicated in triangles .



When checking the probable trouble area, associated
leads, switches and other components should not be ig-
nored. Α transistor might be inoperative because of αdefec-
tive resistor in series with it .

Th e chart is designed on the basis of single defects.
M ultiple problems may disrupt the logic, but it should still
be effective in determining the problems, one at α time .

CORRECTIVE MAINTENANCE

General . Many electrical components are mounted in α
particular way to reduce or control stray capacitance and
in d uctance . Dressing of leads and orientation of parts
should du plicate the original i nstallation .

WARNING

Disconnect the 7Α11 from the Oscilloscope before re-
moving or replacing components.

Α thorough cleaning should accompany any repairs, and
α Performance Check or Calibration Procedure should be

satisfactorily performed after the rep ai rs have been com-
pleted .

Parts Procu rement

F ig . 4-2. Color code for resistors and ceramic capacitors .

Maintenance-7A11

All parts used in this equipment can be purchased
through Tektronix Field Offices or Representatives . How-
ever, replacements for standard electronic items can be
readily obtained from local electronic parts stores .

When selecting replacement parts, it is important to re-
member that the physical size and shape of α component
may affect its performance at high frequencies . Α( Ι replace-
ment parts should be direct replacements unless it is known
that α different component will not adversely affect instru-
ment performance. Before purchasing, consult the Electri-
cal Parts List to determine the required specifications .

Special Parts. Some electrical parts are specially re-
worked , quality checked , or manufactu red to fulfill α parti-
cula r requirement . Most mechanical parts are common to
t he sp ecific equipment . All electrical parts wh ose part
numbers are preceded by an asterisk, and most mechanical
parts, can therefore be obtained only through the Tek-
tronix Field Office or Representative . Ordering i nformation
precedes the Electrical Parts List.

Compositio n Resistors :

Ce ramic Capacitors:

and

	

3Ο -1 st, 2nd and 3rd significant figur es ;

-multiplie r; Το -tolerance ;

TC -temp erature coefficient.

Resistor and Capacito r Color Code

*For capacitance of 10 pF or less .

NOTE : Ο and/o r TC , colo r code fo r capacitors de pends upon
manu facturer and capacitor type. May n ot be present in some cases.
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Signifi- Multip lier Tolera nce

Color
cant

Fig ures
R esis-

_tors to
Capaci-1

rs Ι
Resis-
tors

Cap aci-
to rs

Silver 10-2 Ι_ _ ±10%
Gold Ι _ _ _ Ι 10 -1 Ι --- ±5%
Black 0 1 1 --- ±20% or

2 pF*
Brown 1 10 10 -+1 % ±1 % or

0.1 pF *
Red Ι 2 Ι 102 10 2 ±2% ( ±2%
Orange 3 Ι_ 10 3 Ι 10 3 Ι ±3% Ι ±3%
Yellow 4 104 10 4 ±40/o -χ-100%

-0%
G reen 5 105 10 5 ±ρ.5 0/o ±5% or

0.5 pF *
B l ue 6 10° 10 5 ___ ---

Violet
Ί

7
Ί - Ι

--- ---
Gray 8 __- 1 ρ- 2 ___ +80%

-20%
or 0.25 pF*

White 9 --- 10-1 --- _-L100/. or
1 pF*

(none) --- F-7_ _ ±20 0 ±10°/, or
1 pF*
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Screwdriver Requirements
Some of thesmaller screws in the Probe and Plug-In Un it

requi re use of an extremely small-tipped ph illips-head
screwd river . Snap-On @) sc rewdriver #SSDEP 30 is recom-
mended. In addition, α standard screwdriver with α 1/16
inch wide tip is required by one of the screws in the Probe.

Soldering Equipment and Techniques

Soldering Equipment. Ordinary electrical solder (rosin
co re) should be used for all circuit repairs . The soldering
iron sh ould be selected in accordance with the work being
don e, as follows:

Soldering on Plug-in Un it ci rcuit board - 15 to 40
watt iron with α 1/16 to 1/8 inch tip .

Soldering to Probe ci rcuit board - 15 watt iron with α
3/64 inch tip . Exception is that α 40W iron with α 3/16
inch tip should be used on the cable tiedown strap.

Soldering to metal terminals such as on switches and
potentiometers - 40 to 75 watt iron with 3/16 inch tip.

Component size and density demands the use of needle-.
nose p liers and need le-nose end n ipper pliers when replacing
components . Tweezers are also h elpful . Heat si nks (such as
small alligator clips) are invaluab le for protecting com-
ponents from heat damage, leaving both hands free for
soldering. Α hold-down aid can be made from α wooden
dowel, 6 to 8 inches long and 1/4 to 3/8 inch in diameter .
Shape one end like α pencil tip and the other end simila r to
α screwdriver tip . N ote that the wood will absorb only α
minimum of heat from the iron but will not guard against
heat transfer to the parts being soldered . Flux remover
solvent and cotton-tipped swabs are needed to remove flux
from soldered connections on the plug-in unit circuit board .
Use only water soluble detergen ts, ethyl, methyl or isopro-
phyl alcoh ol on the Probe circuit board; other solvents may
damage it .

Α vacuum-type solder removing d evice is extremely use-
ful in removing solder from connections, exped iti ng com-
ponent removal and replacement . Other soldering aids
should be made or purchased to suit specific needs.

General Soldering Techniques. Keep the soldering iron
well tinned and wiped clean . To avoid excessive heating of
the general area around the connection, the iron should be
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completely heated before being app lied . When removing
components, apply heat only long enough to allow the part
to be removed easily . (Applying α small amount of solder
between the tip and the joint will usually aid in heat trans-
fer on difficult connections. Th is will decrease heating of
the general area .) Use the extreme tip of needle-nosed p liers
to avoid drawing off too much heat. When connecting com-
ponents, heat the solder sufficiently to allow free flow .
Apply the solder to the wire b eing joined , not to the solder-
ing iron . Applying α small amount of solder between the
iron and the wire will again aid i n initial heat transfer . Once
solder flows between the tip and the wire, the solder should
be applied to the opposite side of the wire to complete the
process. Do not use more solder than is necessary to make α
neat and effective bond .

Use heat si nks between the bodies of components and
the joint being soldered whenever small components and/or
short leads are involved . After soldering has been com-
pleted , clip off excess wire, deflecting wire ends with α
gloved finger or other device to avoid damage to fingers,
eyes, or ci rcuit components . Remove clipped leads from the
chassis. Clean the newly soldered area with α cotton-tipped
swab and ethyl, methyl, or isoproph yl alcohol .

Ci rcuit Board Soldering Techn iques. Use α 15- to 40-
watt iron with α 1/16 to 1/8 inch tip on the Plug-in Un it
ci rcu it board . Use α 15 watt iron with α 3/64 inch tip on
the Probe circuit board , except for the cab le tiedown strap ,
where α 40 watt iron with α 3/16 inch tip should be used .
Keep the tip well tinned and clean . Do not overheat com-
ponents or circuit board . Do not use excessive pressure .

To remove α component, grip α lead with the tip of α
pair of needle-nosed p liers . Touch the tip of the soldering
iron to the connection . When the solder melts, gently pull
the lead from the board . If α clean hole is not left in the
board , reheat it and remove the solder with α solder re-
moving device ; or bore it out gently with α tooth -p ick or
similar non-abrasive device.

Defective multip le-lead com ponents th at cannot be re-
moved by the above process should first be removed by cut-
ting the leads. Then remove the leads one at α time and
clean the holes as necessary . If the leads are not accessible,
remove the solder from each contact point with α solder re-
moving device, then work the component out, app lying
heat alternately to theconnections involved .

To replace components, first bend the leads to the
proper shape. Cut the leads to proper size if the extra lead
length interferes with installation or cannot be reached for
cutting after installation . I nsert the leads in holes and set
the component to the position of the origi nal part. Reheat
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holes if necessary for proper insertion of the part . A pply

heat sin ks to component leads as necessary . The tips of

need le-nosed pliers serve as excellent h eat sin k s if only the
component being installed needs protection . Apply the iron

and α small amount of solder to the connection . Do not re-
move the iron until the solder flows freely . After removing
the iron, hol d the component steady until th e solder is

firm . Cli p any excess wire . Clean th e solder area with α

cotton-tipped swab and flux remover .

P robe disassembly and assembly instructions are pro-
vided in F ig . 4-4 . Component locations and wire connec-
tions appear in F ig . 4-5 and 4-7 . Because of size, voltage re-
qu irements and frequency req uirements, it is recommended
,hat Probe repairs be referred to α Tektronix Repair Center .

When repairs are made, the following precautions must be

observed regarding the P robe :

F ig . 4-4. Probe dis-assembly . Reverse the procedure for re-assembly .

Maintenance-7A 11
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i*g contact near cable end . It must be under
q)1 :) υeο)ent . W1,er τ relnlαcing sc rews, , r- ι hem *fl align w ith their original threads.
Γ OVER TWJITEN .

(1) Except for troubleshooting or calibrating, do not
d isassemble, assemble, or oth erwise work on the P robe
while the

	

7A11 has power app lied to it .

(2) Replace ground contact spri n g as follows : put in
p lace on one side of capacitor ad justing screws with ends
pointing up ; u se α th in sharp-pointed obj ect to spring it
in place over other side of each capacitor screw .

(3) The relays are p lug-in type and are installed in th e

bottom of the board . All oth er components are soldered
in place . To remove α relay, i n sert the tip of α small-
bladed screwd river between t h e relay and th e board and

4-9
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C103 C110 C109

G) G)
C105 C108 C104

0

C102 C107 C106

(Α ) Feed-t hrough capacitor ar rangement-viewed from front

(Β) Wi ring color code.

Fig . 4-5. Probe cable connections within Plug-in Unit .
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twist the screwdriver to lift the relay slig h tly . Repeat on
the other side of the relay . Continue the process until
the relay is lifted evenly from the soc ket .

(4) Soldering on the board must be done quickly and
neatly, using α 15 watt iron, α 3/64 inch nickel-p lated
ti p, and common electrical sol der . One exception to this
is when soldering the Cable Tίedown Strap in place .
Then α 40 watt iron with α 3/16 inch tip should be used .
H eat the iron thoroughly ; then solder quick ly to avoid
damage to eit h er the board or the cable d ielectric
material . All solder connections should be checked
under α magnifying glass, looking for poor connections,
short circuits and damaged components .

(5) Water-soluble detergents, ethyl alcoh ol, methyl
alcohol, or isoprophyl alcohol are recommended for
cleaning the board , if cleaning is necessary . Other
materials may damage the circuit board and should not
be used .

(6) During re-assembly, install the spring washer and
spring con tact in place properly, as noted in F ig . 4-4.

(7) When screws are re-installed, they shou ld be
threaded into the original female threads . Excessive
tightening of the screws should be avoided . Use α sc rew-
driver wh ich h as α small diameter handle, and use very
light torque .

Plug-in Unit Data

Pin Connectors. P in con nectors should not be subjected
to excessive pressure ; repeated bending may cause them to

break . R epair k its containing tools, instructions, and re-
placement pins are available th rough Tektronix Field
Offices, under Part No . 050-0477-00.

Matching the triangles on the male and female sections
of multiple-p in con nectors provides proper connector align-

ment, as shown in Fig . 4-6.

F ig . 4-6. Multiple p i n connector alignment coding.

Left Side Cover Removal . The transistor-side of the cir-
cuit board is under the left side cover, wh ich is of the p ress-
fit type. To remove, grasp it at the back of the unit and
gently but firmly lift it away from the chassis.

Cable Connecto r Cover. Located at front of right side of
unit . Remove two screws and lift outward.

of 7Α11 .

Shielded Coax _ To Τ124

Red B l k-Red on Wht 1 - 20)
ε106

'j'

Yel Yel on Wht 1 -400)
ε1ο7 Τ
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Wht -Τ--" Blk on Wht (-7 V)
C104 Τ

B rn Brn on Wh t (Offset)
C1o8 Τ

Orn 0rn on Wht (+2.5)
ε1ο5Τ

V io Red on Wht (IDENTIFY)
clogΤ

Bl k Blk (ground )
C110Τ

ΒΙυ ΒΙυ on Wht (+7 V)
ε1ο3Τ



Front Panel Removal . Remove all front panel knobs,
u sing an alien wrench on the POSITION , VOLTS/DIV,
VARIABLE and Offset COARSE and FI NE knobs. (The
VOLTS/DIV and Offset COARSE knobs each have two
screws .) The IDENTI FY and STEP ΑΤΤΕΝ BAL knobs are
press-on type. Remove the nut and washer from the OFF-
SET OUT connector, using α Spi ntite®wrench. Spring the
front panel free from thefront casting by using α wide, th in
b lade at thetop and thebottom .

Front Casting Removal . The front panel must be re-
moved first. Then remove the screws from thefour corners.
I nd ividual components must be unsoldered or disconnected
for complete removal of the front casting.

Front Panel Controls. POSITION - Remove the set
screw from knob and remove the hex nut from the front.
Offset COARSE, FI NE - Remove three set screws from the
kn obs and remove the hex nut from the front. STEP
ΑΤΤΕΝ BAL - Pull the knob off the front, remove set
screw from the mounting sleeve behi nd the front casting,
and remove the front panel . Then remove screws from the
front casting, and move the casting to the front enough to
remove the potentiometer.

VOLTS/DIV - The wafers on the cam are number-coded
on the schematic diagrams . The number indicates the cam
position in the switch assembly, counting from the front
(mounti ng end) . Access to the cam switch can be obtained
by removing the Cable Connector Cover at the front of the
right side of the Plug-In Unit . The switch cover can be re-
moved after removing two screws from its top.

To thoroughly inspect the switch contacts, the cam
assembly of the switch must be removed . Remove the
VARIABLE knob and shaft after loosening the alien screw
at the back of the cam switch housing . Remove the nut
fr om t he back of the front panel VOLTS/DIV switch
bushing. Pull the cover from the left side of the W1 and
remove the four screws which hold the cam assembly in
place. -Lift the cam assembly away from the ci rcuit board
and move it toward the back of the

	

7A11 to fully remove
it . Use caution so that the board-mounted contacts are not
damaged. It is recommended that the cam assembly cover
be left in place when the assembly is removed from the
board . The cover will hold the assembly together.

Replacement of the cam switch contacts requires special
tools and careful attention to alignment and spacing. It is
recommended that repairs be done by α Tektronix Repair
Center . In repairing defective switches, α repair kit and α
skilled techn ician are necessary ingredients. The repai r kit
(which includes tools, instructions, replacement contacts,
and lubricant) can be obtained from Tektronix Field
Offices under Part No . 040-0541-00.

(1) Removethe cable connector cover.

Maintenance-7A11

VARIABLE - Potentiometer can be removed by re-
moving the Cable Connector Cover, unscrewing the nut
from the front of the potentiometer housing, unscrewing
the .050 inch alien set screw at the front of the potentio-
meter shaft, and sliding the potentiometer out the back. To
remove the VARIABLE switch control assembly, first re-
move the potentiometer, then loosen the set screw at the
front of the switch assembly, pull the VARIABLE shaft
forward and lift the control assembly out. The housing for
the switch contact and slide is not removable, since it is
heat-welded in place. To inspect the switch contacts, re-
move the VOLTS/DIV cam assembly and move the slide
forward out of its housing; the VARIABLE potentiometer
does not have to be removed .

Pushbutton Switches : Except for pin connector and
lamp replacement, these switches are not repairable. To re-
place α lamp, remove the screw and metal cover from the
rear of the switch housing . Unsolder and replace the lamp,
installing the new one in an identical position. See the Pin
Connector topic fo r pin connector repairs.

Pushbutton switches can be removed as follows: Remove
the plug-on connector from the rear of the switch; remove
the instrument front-panel according to inst ructions appear-
ing elsewhere in this section ; remove the one screw (from
the front casting) which holds the switch in place .

Ci rcuit Board . Component locations and wire color
coding are shown in Fig . 4-8 through 4-12 . Transistor termi-
nals are identified in Fig . 4-9. Circuit board access is ex-
plained in the following topic.

Circuit Board Access . Access to the transistor-side can
be obtained by pulling the left side cover off. For limited
access to the reverse side, proceed as follows:

(2) Open the Probe Accessories case, remove thetwo
nuts which hold it in place, and lift it out.

(3) Remove the nut and cable clamp in the back near
the bottom .

(4) Lift the rear of the outer shield, freeing it from
the studs. Then remove it, manipulating it as necessary .

Total access to the back of the board can be obtained as
follows:

(1) Remove the outer shield as just described .

4-11
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(2)

	

Remove the front panel and the two corner

	

(12) Slide the inner shield out the bottom, lifting the
screws at the bottom of the front casting.

	

Probe cable connector mounting bracket away from the
shield as necessary to obtain clearance for the Cable

(3) Remove the two corner screws at the bottom of

	

Connector Cover mounting post.
the p lastic connector-guide at the back of the unit .

Board Removal . Proceed as follows:
(4) Remove the seven screws wh ich hold the bottom

rail in p lace, and remove the bottom rail .

	

(1) Remove the left side cover plate and the right side
inner and outer shields as previously described.

(5) Remove the Stored Probe Input Adapter housing .

(6) Remove the VARIABLE shaft after loosening the
set screw at the rear of the VOLTS/DIV switch housing.

(7) Remove the two nuts which hold the cable con-
nector mounting bracket to the in ner shield .

(8) U nsol der the two resistors connected to the
GAIN potentiometer.

(9) Unsolder the toroid leads from the coax ial cable
and from the leadless capacitor .

(10) Remove the 5 screws from the inner sh ield .
(6) Remove the circuit board . If desired, the p lastic

connector guide can be removed from the back of the
inner shield to the top rail .

	

board by springing out and back on each of the two ears .
(11) Remove the two screws and nuts which hold the

(Α) Transϊsτι rr ;1 ιJ ιj'
Βέk ΐt τ , ; Red'

V~t~ .

	

Rετ1 τ ,
Γ
-

	

vv l ιτ l οαι '
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-' DEN -
J IF Y S vv t τε;h α̂ ,on raCT in ίλα2ιΟη1
of Ρ r π iιε . case,

Fig . 4-7 . Component locations and wire color-code ; Probe circuit board.

(2) Remove the two screws which remain in the rear
p lastic connector guide.

(3) Remove all pin connectors and cable clamps,
p u sh ing the cable clamps out from the back of the
board .

(4) Remove the four screws which hold the VOLTS/-
DIV cam assembly in place .

(5) Remove the 3 screws which hold the top of the
circuit board to the top rail .

C η , χεα l
Γιιη r ίι :εέηr Btu

G α ,+s ι � - . , t ,-f
sαln sred ι earl,

Cable Τϊι ι ι , υνη Strap



Χ mark s location of installed component index.

R ig ht angle '-- *

Fig . 4-8. Test P oint locations within Plug-in Unit.

Q444

All th ree-lead t ran sistor bases are w ired for E-B-C connection, starting
at index and reading counter-clock wise when viewed from top . The
three connections form α righ t a ngle at β .

Fig . 4-9. Transistor and integrated -circuit placement within Plug-in Un it .
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Fig . 4-10 . Component locations on Plug-in Unit circuit board ; transistor side .



Fig. 4-1 1 . Component locations on Plug-in Unit circuit board; reverse side .
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Fig . 412. Wire color codes for Plug-in Unit circuit board.
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SECTION 5
PERFORMANCE CHECK/CALIBRAΤΙΟΝ

General

It is recommended that the 7Α11 Amplifier be checked
for performance and/or Calibrated every six months or
eve r y 1000 operating hours, wh icheve r occurs first . It
shou ld be cleaned and inspected at the same time i n accord-
ance with instructions contained in the Maintenance Sec-
tion,

If α complete procedure is b eing performed, equ ipment
need not be reset between steps except as specifically d i-
rected . If α partial procedure is being performed, it may be
necessary to refe r to α preced ing step to obtain setup in-
structions .

Names of

	

7A11 controls and adjustments are written in
capital letters . Names of controls associated with othe r
equipment have only the first letter eapitalized .

Calibration Procedure

Calibration must be performed with ambient tempera-
ture between +20° C and +30° C. If α calibration specifica-
tion cannot be met, the setup shou ld be rechecked . Then
troubleshooting procedures should be used, keeping in
mind that an error in α preceding step may be cau si ng the
t rouble .

Performance Check

To check the performance of α 7A1 1, perform all steps
within the procedure except for thosewhich pertain specifi-
cally to "Calibration Procedure only" . If α check is outside
the allowable tole rance, refer to the Calibration procedure
to correct the situation .

Calibration Index and Record

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

An index is contained at the beginning of the calibration
procedure . It can be dsed as α check-off list for record pur-
poses, in which case it should be duplicated to permit re-
tain ing an unmarked original copy.

The index also contains α b rief statement about the set-
up and requ irements for each step . It can be used as α short-

form calibration procedure by technician s familiar with
calibrating the 7A1 1 .

Equipment Required
Table 5-1 lists equipment required for the procedure . All

equipment must be operating within its specified capability.
It should be noted that some of the equipment is consider-
ed optional and is left to the disc retion of the person cali-
brating the 7Α 11 . Refer to the notes i n table 5-1 for
fu r t h er information regarding the optional items . The
equ ipment is illustrated in F ig . 5-1 and 5-2 .

ZUsed with optional step 22 .

TABLE 5-1

Equipment Requi red

7A1 1

IOptional ; not requ i red if 2% gain and offset voltage accuracy is
adequate .

Item Equipment (See Fig . 5-1 and 5-2)
No .

1 7000-Se ries Oscilloscope equ ipped with 713-
Series Time Base .

2 Sampling System ; Tektronix 560-Series Oscillo-
scope, 3S1 Sampling Unit and 3Τ2 Sampling
Sweep Un it recommended .

3 DC Voltmeter , 2 through 10 V; accurate to
with in 0.1% ; John Fluke Model 825Α appears
in accompanying ill u st rations .

4 Sq uare Wave Generator, 25 Hz through 250
kHz repetition rates, risetime less than 1 ns,
Fast R ise amplitude at least 0.5 V into 50 Ω ,
High Amplitude output at least 12 V into 50Ω ;
Tekt ronix Type 106 Square Wave Generator
recommended .

5 1 Amplitude Calibrato r , 20 mV through 100 V
square wave output in 2-5-10 sequence and 0.5
V DC output, accu rate to within 0.25% ; Ampli-
tu de Calibrator And Comparator , Tektronix
Part No. 067-0502-01 recommended .

6 2Constant Amplitude Sine Wave Generator , 80
mV at 50 kHz refe rence f requency and at 20
MHz; Tektronix Type 191 Constant Amplitude
S i gn al Generator recommended.
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Fig . 5-1 . Test equipment required . See Table 5-1 .



Item
No .

7

{, αι
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F ig . 5-2. Accessories Requ ired . See Table 5-1 .

TABLE 5-1 (cont)

3 Constant Amplitude Sine Wave Generator, 80
mV at 3 MHz reference frequency and at 167
MHz and 250 MHz; Constant Amp litude Signal
Generator, Tektronix Part No . 067-0532-00
recommen ded .

3 Used with optional steps 21 and 22 .

(λα)

Equipment (See Fig . 5-1 and 5-2)

NOTES

Performance Check/Calibration-7A 11

TABLE 5-1 (cont)

Item Eq ui pment (See Fίg. 5-1 and 5-2)
No.

8 Low F requency Sine Wave Generator, at least
0 .4 V at 15 Hz ; General R ad io Oscillator
1310Α appears in accompanying illustrations.

9 Calibration Fixture, Signal Stand ardizer ; Tek-
tronix Part No . 067-0587-00.

10 Plug-in Extender, Te k tronix Part No .
067-0589-00.

11 Stored Probe Input Adapter ( Removable com-
ponent of 7A 11 Am p lifier) .

12 Termi nation/Adapter, 50 Ω, GP, to Probe Tip
(7Α 11 Amp lifier standard accessory) .

13 AC Cou p ler (7Α11 Amp lifier standard ac-
cessory) .

14 10Χ 50 Ω Attenuator equipped with GR con-
nectors (2 re q uire d ) ; Te ktronix Part No .
017-0078-00.

15 5Χ 50 Ω Attenuator eq ui pped with GR con-
nectors; Tektronix Part No. 017-0079-00.

16 Coaxial Cable, 42 inch , 50 Ω; Tektronix Part
No . 012-0076-00.

17 connectors (2 required) ; Tektronix Part No .
017-0505-00.

18 Cable Assembly, miniature phone plug one end ,
alligator cli p s other end ; (7Α 11 Amplifier
Standard Accessory) .

19 G R to BN C-female adapter (two required ) ;
Tektronix Part No . 017-0063-00.

20 Banana Plug to BNC Adapter; Tektronix Part
No . 013-0094-00.
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CALI BR ATION INDEX AND RECORD

7Α 11 Serial Number :

Calibrator :

Date Calibrated :

1 . Check/Adjust Power Supply Voltages

	

Page 5-7

+8.7 V ±87 mV, (+8.7 V ADJUST R 500) ; -8.7 V ±87
mV, (-8.7 V ADJU ST R540) ; -7 .1 V ±71 m V , -7 V
±0.35 V, +7 Ν ±0.35 V, +2.5 V ±0.25 V, (not ad just-
able) .

2 . Check/Adj ust Step Attenuator Balance

	

Page 5-7

With front-panel STEP ΑΤΤΕΝ BAL at midrange, ad-
j ust ST EP ΑΤΤΕΝ BA L CENTER I N G R 120 for
minimum trace sh ift accompanying POLARITY + UP /
I NVERT switching .

3 . Check/Adjust Position Centering ; Check
POSITION R ange

	

Page 5-8

W ith terminals F an d AK d isconnected , ad just
POSITION CENTER I NG R240 to set trace to center
of graticule . Using O FFSET, check for 8 ±0.8 divisions
upward and downward deflection range of POSITIO N
control .

4 . Check/Ad j ust Mid-F req uency Response

	

Page 5-9

At 10 mV and 1 ms/d iv, with 200 Hz fast rise square
wave applie d from Type 106, ad just R211 and BOOT-
STRAP TIME CONSTANT R345 for optimum square-
ness at top left corner. Aberrations with in ±1°/ο peak to
peak .

5 . Check/Ad just 93 Ω Termination

	

Page 5-9

At 10 mV and 5 ns/division, with 100 kH z fast rise
square wave applied from Type 106, ad just TERMINA-
TION R45 (in Probe) for minimum step at approxi-
mately 25 ns after start of step function .

6 . Check/Ad just Gain ; Check Variable

	

Page 5-11
Gain Range

Adjust GAI N (front panel) at 0.1 V/DIV. Check all
positions for accuracy within 2ο/ο using Calibrator ac-
curate to within 0.25%, or check for accuracy within
3ο/ο using Oscilloscope Calibrator .

7 . Check/Ad just Offset Voltage

	

Page 5-12

5-4

OFFSET OUT voltage magnitude within 0.5 mV +1 ο%ο
of input voltage being offset . OFF SET RANGE of -1
V -~10% to +1 V ±10ο%ο .

8. Check I nput Gate Current

	

Page 5-13

At 5 mV, .05 division or less trace sh ift accompanying
attach ing or removing the 50 Ω Termination/Adapter .

9 . Check Drift With Time

	

Page 5-13

Warmup time at least 20 minutes . Drift within 0.1
division during any 1 minute ; with i n 0.3 divisions
during any 1 hour .

10 . Check ID ENTI FY Operation

	

Page 5-13

Trace sh ift accom p anying P robe or front- panel
IDENTI FY button operation equals approximately 1/4
division .

11 . Check AC-Coupled Low-Frequency Response Page 5-13

3 dB or less attenuation at 15 Hz with AC Coup ler in
place .

12 . Check/Ad just Transient R esponse

	

Page 5-14

Ad just C134, R255, C255, C203, C245, C261, C234 at
10 mV for transient response within ±2%, using 5
division d isplay of F ast Rise square wave from Type
106 Square Wave Generator, viewed through Extender
on Sampling System . Check for .18 division or less
deviation of 6 division square wave displayed on
7000-Series Oscilloscope C RT at 5, 10, 20 and 50
mV/DIV under setu ps listed in Table 5-9 .

13 . Check/Ad j ust P robe I n put Compensation

	

Page 5-19

At 5 μs/division with 6 division, 250 kH z H i Am plitude
square wave applied from Type 106, ad just C13 at .2
V/division and C6 at 2 V/d ivision . Aberrations within
±0.2 divisions .

14 . Check Noise

	

Page 5-20

Tangentially measured noise should be within 0.1
division at 5 mV/division .

15 . Check Fast Transient Response and
Risetime

	

Page 5-21

8 d ivision square wave applied to 7Α11 from Type
106 ; d isplayed on Sampling System (through Ex-
tender) ; abe rrations in first 80 ns should be within ±3 ο%ο
(6ο%ο peak to peak) of reference amplitude at 5, 10, 20
and 50 mV/d ivision and within ±4 ο/ο (8 ο/ο peak to peak )
at .1 V/division . Risetime com puted from Fig . 5-18
should be 1 .4 ns or less .



16 . Check Positioning Effect Upon Aberr a-
tions

	

Page 5-22

Using 8 d ivision sampling system d isplay of Type 106
S q u are Wave Generator Fast Rise signal (applied
through 7Α 11 and Extender), check for 10% or less
change in aberrations accompanying 8 division change
in step-function position .

17 . Check/Adjust Trigge r Ci rcuit Balance

	

Page 5-24

Adjust TRIGGER BALANCE R285 for trigger ci rcuit
outputs within 50 mV of each other when d is play
signal outputs are differentially balanced.

18 . Check Trigger-Circuit Output Ampli-
tude

	

Page 5-24

W ithin 10% of display signal output amplitude.

19 . Check Trigger CircuitTransient R e-
sponse

	

Page 5-25

At 50 mV with Type 106 Square Wave Generator Fast
R ise signal applied, check for abberrations with in ±6%,
10% peak to peak.

NOTES

20 . Check Trigger Signal Risetime

	

Page5-25

Performance Check/Calibration-7A11.

At 50 mV with Type 106SquareWave Generator Fait
R ise signal applied, check for 2.1 ns or less risetin')e,
using Fig . 5-18 .

21 . Check Trigger Circuit Frequency R e-
sponse (Optional)

	

Page 5-25

AT 50 mV/DIV with signal applied from 067-0532-00
Constant Amplitude Signal Generator, check for 3 dB
or less attenuation at 167 MHz.

22. Check Display Signal Circu it Frequency
Response (Optional)

	

Page 5-26

At 50 mV/DIV with signal applied from 067-0532-00
Constant Amplitude Signal Generator, check for 3 dB
or less attenuation at 250 MHz in Full Mode, at 20
MHz ±2 MHz in 20 MHtMode.
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Preliminary

Π67-0502-01
Amplitude
Ε

	

' Ιι .

50 ~ >
Attetmolot Coaxial

Cable

Type 106
ςε( Ειαιr ε 4Νανe~.
Gel),

Stored

Pi Obe
Ι r ιμυ t

Adapte r

D ETAILED PROCEDURE

50 1, !
Τ er πo ιl α t ιοΠ /

Adapter

α . E nergize all test equi pment to permit adequate warm-
up .

b. (Calibration Procedure only .) Remove the left-side
cover from the 7000-Series Oscillosco pe and from the 7A11
Amplifier .

c . R emove the Probe and Stored Probe Input Adapter
from th e 7A1 1 .

d . Install the

	

7A11 d irectly into the 7000-Series Oscillo-
scope,

e. Energize the 7000-Series Oscillosco pe,

f. Set the equipment controls as listed in Table 5-2.

100Π-Se.i ί "s
Π ~ritlnτ ;~nlr ~

Fig . 5-3. Equipment for steps 7 through 8.

TABLE 5-2

Preliminary Control Settings

7Α11

POSITIO N M i drange

OFFSET OFF

POLARITY + UP

BANDWIDTH 20 MHz

VOLTS/DIV 10 mV

VARIABLE CA L

713-Series Time Base

Triggering Mode Auto

Coupling AC

Sou rce 1 nt

Position Centered Display

Time/Div 1 ms

Magnifier Χ 1



1 . (Calibration Procedure Only) Check/Adjust
Power Supply Voltages (+8.7 V ADJUST ω 500;
-8.7 V ADJUST R540

α . Equipment arrangement appears in F ig . 5-3 ; control
settings are given in Table 5-2.

b . CHECK-Voltages . Using the DC Voltmeter (item 3),
check the voltages listed in Table 5-3 . Test points are shown
in Fig. 5-4.

ε . ADJUST-+8.7 V ADJUST, R500, and -8.7 V AD-
JUST, R540, (Fig . 5-4) as necessary to have the applicable
power supplies within allowable values. Note that R 540
also controls the -7.1 V supply . The +7 V, -7 V, and +2.5
V supp lies are not adjustable .

2. Check/Adjust Step Attenuator Balance (STEP
ΑΤΤΕΝ BAL R115, STEP ΑΤΤΕΝ BAL C ENTER-
ING R120)

REQUIREMENT : +8,7 V ±1%; -8.7 V ±1°/ο ; -7.1 V
(-7 .07 V) ±1°/ο ; +7 V ±5°/ο; +2.5 V ±10% .

REQUIREMENT : Front panel STEP ΑΤΤΕΝ BAL ad-
justment should balance circuitry so that not more than
0,1 d ivision of trace sot occurs as α result of changing
the ΡG i' selection ;, :λ VOLTS/DIV with no
signal app lied .

α. Control settings given in Table 5-2 apply .

-8 .7 V

	

-7 .1 V

	

.7 V

	

Γ3GOTSl RAP

	

'TIME CONSTANT

	

VI V
TP TP TP ε_,~ +=ί TP.

-5ϋ V

	

STEP ΑΤΤΕΝ ΒΑL
TP

	

'

	

CENTERING R120

F ig . 5-4. Test point and adjustment locations for steps 1 through 4.

Performance Check/Calibration-7A 11

TABLE 5-3

Power Supply Values and Adjustments

b. Switch the

	

7A11 VOLTS/DIV to .1 V .

ε . Performance Check Only :

(1) Using the 7Α 11 POSITION control, set the trace
to vertical center of the graticule.

(2) Select INVERT Polarity and note the trace po-
sition .

5-7

Supp ly Tolerance Adjustment

-50 V ±50 mV In Oscillosco pe; Check
Oscilloscope calibration if
out of allowable tolerance

+8.7 V ±87 mV +8.7 V ADJUST R500

-8.7 V ±87 mV -8.7 V ADJUST R 540

-7.1 V
-7.07 V
±71 mV

-7 V ±0.35 V None ; affected by Step 2.
If out of allowable toler-
ance, perform Step 2 and
recheck.

+7 V ±0.35 V

+2.5 V ±025 V None
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(3) U sing the

	

7A11 STEP ΑΤΤΕΝ BAL control, move
the trace half-way back to graticule center .

(4) Alternately select +UP and I NVERT Polarity and
ad just STEP ΑΤΤΕΝ BA L as necessary to obtain mini-
mum trace sh ift (less than 0.1 division) .

d . Calibration Procedure Only :

(1) Set th e STEP ΑΤΤΕΝ BAL to midrange and pull
out on the Oscilloscope Beam F inder knob .

(2) Set the 7Α 11 POSITION control to midrange .
Note the trace position .

(3) Change the PO LA R ITY selection and again note
the trace position .

(4) ADJUST--ST EP ΑΤΤΕΝ ΒΑ L CENTE R I N G,
8120 (Fig . 5-4) as necessary to set the trace h alfway
betwee n the two observed positions .

(5) Alternately select Α-UP and I NV ERT Polarity and
adjust ΑΤΤΕΝ BA L CENTER ING R 120 (Fig . 5-4) as
necessary to obtai n minimum trace shift .

(6) Using the

	

7A11 POSITION control, set the trace
to graticule center .

(7) R eturn the Beam Finder switch to normal by
push ing in and releasing it .

(8) Alternately select +UP and INVER T Polarity and
ad j ust ΑΤΤΕΝ BAL CENTER I NG R 120 (F ig . 5-4) as
necessary to obtain minimum trace shift .

(9) Select + UP Polarity at th e 7A1 1 .

3 . C heck/Adjust Position Centering (POSITION
R220 ; POSITIO N CEN TER I NG R240) ; Check
POSITION range

5-8

REQUI REMENT : Trace should be with in 0 .5 division of
graticule center with front-panel POSITION control at
midrange . POSITIO N control should be capable of
moving trace ±8 divisions (±0.8 division) from graticule
center .

α . Control settings given in Table 5-2 apply .

b . Set th e 7Α 11 POSITION control accurately to mid-
range, and set the VOLTS/DIV control to 50 mV.

c . CHEC K-Trace should be within ±0.5 division of grat-
icule center .

d . Cali bration Procedure only :

(1) Disconnect the connectors from terminals "F"
and "AK" ( F ig . 5-4) .

(2) ADJUST-POSITION CENTER ING 8240 (Fig .
5--4) to move trace to grαt ϊc ιι le center .

(3) Reconnect the wires to terminals F and AK.

(4) Using the front-panel POSITION control, set trace
to graticule center .

(5) CHE CK-knob index should be with in app roxi-
mately 10° of top-center .

(6) ADJUST--knob to top cente r (loosen set screw)
wit h trace at gratic u le center .

(7) CHECK-knob should be app roximately centered
in its stop-to-stop travel range .

e . Using the front-panel POSITIO N control, set the trace
to graticule center .

f . Depress the Offset ON button . Then adjust the F I NE
Offset control to p lace the trace at the bottom graticule
line .

g . C HE C K- POSITIO N u pward range . Turn the PO-
SITION control fully clockwise and check that the trace
moves upward 8 (±0.8) d ivisions .

h . Depress the Offset O FF button and again ad just the
POSITION control to place the trace at graticule center .

i . Depress the Offset ON button and then ad j ust the Off-
set FI NE knob to set the trace to the top graticule line .

j . CHE CK-POSITIO N downward range . Move the
POSITIO N control fully countercloc kwise . The trace
should be 8 (±0.8) divisions below the top graticule line .



k . De p ress th e Offset OFF button and return the
POSITION control to midrange .

4. (Calibration Procedure only.) Check/Adjust Mid
F re quency R esponse (13211 and BOOTSTRAP
TIME CONSTANT R345)

REQUIREMENT: Not specifie d . However, minimum
rounding, overshoot or tilt (not exceeding 1°/ο peak to
peak) should exist within 2 ms after α step function is
applied to the Probe .

α . Control settings given in Table 5-2 apply .

b. Connect the following components to the Fast R ise +
Output of the Type 106 Square Wave Generator (item 4) in
the sequence given : 5Χ GR Attenuator (item 15), 50 Ω
Termination/Adapter (item 12),

	

7A11 Probe .

c. Set the

	

7A11 VOLTS/DIV to 10 mV.

d . Set th e S q uare Wave Generator Repetition R ate
Range to 100 Hz, the M ultiplier to 2, the H i Amplitude/
F ast Rise switch to F ast Rise and ad just the + Transition
Amplitude as necessary to obtain α six d ivision d is play on
the CRT. Using the 7Α11 POSITION control, center the
display.

e. Check that the Time Base sweep rate is at 1 ms/
division and adj ust the Time Base Triggering controls to
obtain α triggered display as in F ig . 5-5(Α) .

f . CHECK-M id-frequency response . The d isplayed top-
left corners should be square with optimum flat top as in
F ig . 5-5(Α) . Overshoot, rounding and tilt should not exceed
.05 division peak to peak .

g . (Calibration Procedure only .) ADJUST-R211 and
R345 ( F ig . 5-4) for optimum square corner and flatness .
Rounding, overshoot and tilt should not exceed .05 division
peak to peak. Use F ig . 5-5 as α reference . (Observing the
d isplay at 5 ms/division may aid in performing the adjust-
ment.)

5. (Calibration Procedure only.) Check/Adjust 93
Ω Termination (TERMINATION R45)

REQU I REMENT: Not specified; however, minimum d is-
continuity should gxist approximately 25 ns after α fast-
rise step function is applied to the Probe .

α . Control settings given in Table 5-2 apply. The 7A1 1
Probe is connected to the Type 106 Square Wave Generator
t h rough the 50 Ω Termination/Adapter and α 5Χ G R
Attenuator .

Performance Check/Calibration-7A11

Fig . 5-5. Mi d-f reque ncy response waveforms, step 4.

b . Set the S q uare Wave Generator Repetition Rate
R ange to 100 kHz and its M ultiplier to 1 . Check that Fast
R ise is selected, and six d ivisions vertical separation exists
between the two traces .

c. Switch the 7A 11 Bandwidth to FULL .

d . Switch the Time Base Time/D iv to .05 μs. Increase the
Oscillosco pe Intensity and adjust the Triggering and
Position ccontrols as necessary to obtain α d isplay as in Fig .
5-6(Α) .

e. Switch the Time Base Magnifier to Χ10 and adjust the
Position control to position the d isplay as ind icated in F ig .
5-6(Β) . The beginning of the step function should start at
the first vertical graticule line at the left for convenient
time measu rement.

5-9
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abe ratio
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NEEM MMEMM

MEN MENEEN1

No MEMMMM

mmmm MEMMM

00 E

MEMENNEEN

(Α) Unmagnified waveform

(Β ) Magnifie d waveform ; termi natio n properly ad ju sted

(C) Magnified waveform; te rmination requires adju stment

Ι i0m

	

5πS

Compare average
position in
these areas

Termination
mis-adju sted

F ig . 5-6. Terminatio n adjustment waveforms, step 5.

5'1Π

f. CHECK-93 Ω Termination . No obvious step should
appear approximately 25 ns after start of the step function .
The average trace position 15 to 20 ns after the start of the
step function should be with in ±.05 d ivision of the average
trace vertical position 35 to 40 ns after the start of the step
function as shown in Fig . 5-6( Β ) . Fig . 5-6(C) shows α wave-
form resulting from α misad justed termination .

g. (Calibration Procedure only .) ADJUST-93 Ω Termi-
nation as follows:

(1) Disconnect the P ro b e from th e 50 Ω
Termination/Adapter.

(2) De-energize the

	

7A11 by pulling it free from the
Oscillosco pe connector.

(3) Remove the Probe u pper cover and shield as
explained in the Maintenance Section.

CAUTION

Do not remove or rep/ace the shield with the 7Α 11
energized. An accidental short-circuit may occur. Be
careful while working with the dis-assembled Probe to
avoid damage to the unprotected tip assembly.

(4) Insert the

	

7A11 fully into the Oscillosco pe.

(5) Connect the Probe to the 50 Ω Termination/
Adapter, 5Χ Attenuator, and Square Wave Generator.

(6) Permit 5 minutes warmup time before continuing .

(7) Adj ust TER MI NATION R45 ( F ig . 5-7) for mini-
mum discontinuity occurring approximately 25 ns after
start of the step function . Switch the 10Χ Magnifier Off
and On as necessary to best observe the ad j ustment
results.

(8) Disconnect the 7Α 11 from the Oscilloscope con-
nector .

(9) Disconnect the Probe from t he 50 Ω
Terminatio n/Adapter and re-install the sh ield and cover.

(10) Insert the 7Α 11 fully into the Oscilloscope.
Select 20 MHz Bandwidth at the 7Α11 and switch the
Time Base Multiplier to Χ 1 .

~ 0flil

Ι

ι

-~
Step

at
function
first vertical

starts

EWE
line from left

MNL I I



R 45, Termination

c

Fig . 5-7 . Probe term i n ation a dju stment location, step 5 .

(11) Altern ately select +UΡ and I NVE RT Pola r ity
and ad j ust ST EP ΑΤΤΕΝ BA L for minimum trace sh ift .

(12) Check STEP ΑΤΤΕΝ BAL k nob position . If the
index is more th an approximately ±15° from top-center,
repeat step 2 before p roceding .

(13) Switch the

	

7A11 PO LA RITY to + UP .

6. Check/Ad just Gain (GAI N R138) ; Ch eck Vari-
able Gai n R ange (VAR IAB LE R 180) ; Check
VA R IAB LE Balance

REQU I REME NT : Gain observed at any positio n of the
VOLTS/DI V switch should be accurate to within 2%α of
GAIN ad j usted at the 0 .1 position of th e VO LTS/DIV
switch . The VAR IABLE control shou ld be capable of in-
creasing the selected VO LTS/DIV to at least 2.5 ti mes
the ind icated value .

NO ΤΣ

The 7Α 11 gain can be calibrated with any reliable
source. 7000-Series Oscilloscopes are equipped with
calibrators which are accurate to within 1%. The
Amplitude Calibrator And Comparator, Tektronix
Par t No. 067-0502-01, is accurate to within 0.25% .
When calibrated in the . 1 position of the VOL TSIDI V
switch, other positions of the switch will be accurate
to within 3% if α 7000-Series Oscilloscope Calibrator
is used, and to within 2% if the Amplitude Calibrator
And Comparator is used.

α . The control settings given in Table 5-2 apply .

b . If the Am plitude Calibrator And Comparator (item 5)
is to be used , set it for α 0.5 volt square wave output . If the
7000-Series Oscillosco pe Calibrator is to be used , set it for α
4 V - 1 kH z outpu t .

Performance Check/Cal ibration-7Α 1 1

c . Connect the 7Α 11 Probe to the O u tput connector of
the Amplitude Calib rator and Comparator or th e Oscillo-
scope Calibrator Output jack, using the 7A11 Stored Probe
Input Adapter (item 11) and α 50 Ω Coaxial Cable (item
16) .

d. Set the 7A 11 VO LTS/DI V to .1 V .

e . Select 1 ms/Div sweep rate and ad ju st the Time Base
for α triggered display .

f . CHECK-Gain accuracy as follows : with Amp litude
Calibrator And Comparato r - 5 divisions ; with 7000-Series
Oscilloscope Calibrator - 4 divisions . Measure from trace
center to trace center .

'-,,.IN (front panel) to obtain the appropr i

h . CHEC K-Gai n ratio accuracy under each setu p given
in Table 5-4 .

TABLE 5-4

Gain Ratio Accuracy Check

7Α 11

	

Ι 'ι With Amplit ude Calibra- ί

	

With 7000 -Series
VOLTS/ Ι !

	

_ _tor And_Compa_rator ι scillosco pe Calibrator -
DIV	~" _

	

δί gηα l

	

Ί - Qisplay - ~

	

Signal

	

Ι

	

Display
( (Divisions) Ι

	

(Divisions)

20

	

100 Volts ~ 5 ±0.1

	

40V____.__-

	

_
-10

	

50 Volts~ 5 4_-0 .1

	

1

	

40V

	

Ι

	

4 ±0.12
40 V

	

Ι

	

8_

	

±0.24
-_4 V __ ~_?+0_.06

1

	

ι ;

	

5 VοΙ_ts

	

5 +0 .1

	

~

	

4 V

	

4 +0.12__ _ .
_5

	

~

	

2 Volts

	

_4 +0 .08

	

+0.24
.2

	

Volts

	

11

	

5 ±0.1

	

~

	

4 V

	

;

	

2 ±0 .06__
.1

	

λj

	

5 Volt

	

Adjusted	_4 V

	

ι Ad justed
ι

	

ιΙ

	

for 5

	

Ι

	

i

	

_for 4
50 mV _~ι {'-_.2 Volt

	

4 _±0.08

	

_ _.4_V

	

~ 8 ±0.24
20 m V ι 1

	

1 _Volt -+

	

5 ±0.1---	4_0 mV !_ 2 ±0.06
10 m V ;' 50 mVolts ) __5 +0.1

	

40mV

	

Ί _ 4 +0.12
-5 mV- I 20 m Volts - ~ -4 t0.08 40 mV

	

8 ±0-24 -

5

	

20 Volts

	

ι

	

4 ±0 .08_

	

α

-2

	

10Volts~

	

5±01

i . P ush in and release the 7Α 11 VA R IABLE knob,
placin g it i n its outward position .

j . C H EC K-VAR IABLE range . Rotate the VARIABLE
control and check that the display amp litude can be varied
as follows : with Amplitude Calibrator And Comparator -
from 5 d ivisions to 2 divisions or less ; with 7000-Series
Oscilloscope Calibrator - from 8 divisions to 3 .2 d ivisions or
less .

2+0.06 --
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k . Disconnect the Probe from the Stored Probe Input
Adapter . Set the 7Α 11 VO LTS/DI V to .1 V . Using the
POSITION con trol, center the trace .

θ . Adjust the ST EP ΑΤΤΕΝ BA L so that min imum trace
sh ift accompan ies switch i ng between +UP and INVERT
Polarity .

m . Select +U Ρ Polarity .

η . CH EC K -VAR IA BLE balance . Trace shift accom-
panying rotation of VARIA BL E control should not exceed
0 .2 d i v isions .

ο . Switch the Time Base to Auto, AC, Internal Trigger-
ing .

ρ . Push in and release the VAR IABLE knob, placin g it i n
its calibrated position .

q. Set the 7A 11 VOLTS/DI V to 5 mV.

7 . Check/Adjust Offset Voltage (OFFSET OUT
CAL - R 320)

5-12

REQUIR EME NT : Offset ra nge from --1 V (±10%) to 11
V (±10%) ; OF F SET OUT voltage shou ld be within 0.5
mV +1% of offset voltage applied internall y to amp li f ie r
with VO LTS/DIV switch in any of the 5 mV through 50
mV position s .

NO ΤΣ

Either the Amplitude Calibrator And Comparator
(accurate to within 0.25%) or the 7000-Series Oscillo-
scope Calibrator (accurate to within 1%) can be used
in the following procedure . Accuracy will be approxi-
mately 1% less reliable if the latter is used.

α . Control settings given in Table 5-2 apply, except that
the

	

7A11 VOLTS/DI V control is at 5 mV.

b . U si ng the 7Α11 POSITION co n t rol, set the trace
accurately to graticule center . Do not move the POSITION
control for the rest of th is step .

ε . Select +DC at the Amp litude Calibrator And Com-
parator . Then set it for α .5 V output ; or select DC at the
Oscilloscope Calibrator and set it for α 0.4 V DC output .

d . Connect the Probe tip (via the Stored P robe Input
Adapter and coaxial cable) to the Output connecto r of the
Amplitude Calibrato r And Comparator or th e 7000-Series
Oscilloscope Calibrator .

e . At the 7A1 1, select Offset ON . Then ad j u st th e FINE
Offset control as necessary to accurately set t h e trace to
graticule center .

f. CHEC K-OFFS ET OUT accuracy . Using the Differ-
ential Voltmeter and the Cable Assem bly (item 18), check
the voltage at the OF FS ET OUT jack . It should be equal to
the following : -500 m V ±5.5 mV with Amplitude Cali-
brator And Com parator ; -400 rnV -+-10 .5 mV with Oscillo-
scope Calibrator .

g . (Calibration Procedure only .) ADJUST-OFFSET
JUT CAL - 8320 (F ig . 5-8) as necessary to obtain 500 mV
) FF S E T OUT voltage with Amplitude Calibrator And
'om parator, or 400 mV with Oscillosco pe Calibrator . Note
that R320 interacts on th e trace position and the front-
ιαηe Ι OFFSET controls will have to be read justed to keep

h . C H EC K-OFFS ET OUT range . F i rst rotate the O FF-
SET controls fully counte rclockwise and ch eck OFFS ET
OUT for --1 V ±0.1 V ; then rotate the controls fully clock -
wise and check for +1 V -0.1 V .

i . Disconnect the Voltmeter and Cable Assembly from
the OFFSET O UT jack .

Fig . 5-8 . Αι εστt αη e η t location, ste p 7 .



j . Disconnect the Probe from the Stored Probe Input
Adapter. Remove the coaxial cable from the Amplitude
Calibrator And Comparator or from the Oscilloscope Cali-
brator .

k . P u sh the 7Α11 Offset OFF button to its inward
position .

8. Check Input Gate Current

REQUIREMENT: 0.25 ηΑ or less at 25° C.

α . Control settings given in Table 5-2 apply, except that
the VOLTS/DIV control is at 5 mV.

b. Set the trace accurately to graticule vertical center,
using the 7Α11 POSITION control .

ε. CHECK-Gate current. Connect the 50 Ω Termin-
ation/Adapter to the Probe and note accom panying trace
shift. Trace shift should be within 0.05 division, indicating
0.25 ηΑ or less gate current. (Values apply when ambient
temperature is approximately 25° C . See Specification
Section for values applicable at other temperatures .)

d. Disconnect the 50 Ω Termination/Adapter from the
Probe .

9. Check Drift With Ti me

Ο

REQUIREMENT : W ith ambient temperature and line
voltage constant, drift with time should be with in 0.1
division during any 1 minute interval with in ϊ hour after
20 minutes from turn-on, and shou ld be within 0.3
div ί sioη during any hour after 20 minutes from turn-on .

α . Control settings appear in Table 5-2, except that the
VOLTS/DIV switch is at 5 mV . The 7Α11 must have been
operating continuously for at least 20 minutes since the last
time it was energized .

b. CHECK-Short-term d rift . Trace shift should be with-
in 0.1 d ivision over any 1-minute interval .

ε . (Optional .) CHECK-Long-term d rift . Trace position
should remai n withi n α 0.3 division area during the next
hour.

10. Check IDENTIFY operation

Low- I- rε g c ι e ηcγ
Sine Vντ3 νe
Gene r'ltur

F ig . 5-9. Equipment for step 11 .
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REQUIREMENT: IDENTIFY controls should be
capable of causing approximately 1/4 d ivision of trace
shift.

α . Control settings given in Table 5-2 apply .

b . CHECK-Probe IDENTIFY operation. Depress and
release the IDENTIFY button on the Probe and observe
that approximately 1/4 division trace shift accompanies the
action .

ε. CHECK-Front-panel IDENTIFY operation . Repeat
the operation described in part b., using the front-panel
IDENTIFY button .

11 . Check AC-Coupled Low-Frequency Response

REQUIREMENT : Low-Frequency -3 dB point at 15 Hz
with AC-Coupler attached to Probe .

α. Control settings given in Table 5-2 apply. Equipment
req uired for step 11 is shown in F ig . 5-9.

b. Set the 7A11 VOLTS/DIV to 50 mV.

c. Set the Low-Frequency Sine Wave Generator (item 8)
Amplitude to minimum.

εβΝC-temale
to Dual

	

Stored Probe

	

AC
Banana-Plug 'I nput Adapter' Couple
Adapter

5-13
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5-14

067-058?-00
Calibration
Fί xt u re

Square VVave
Ge ιιerato ι

d . Connect the 7Α 11 Probe to the Generator Output
connector, using the coaxial cable, Stored Probe Input
Adapter, and BNC female to Banana-Plug adapter (item
20) .

e . Adjust the Generator frequency to 15 H z, comp aring
it against the Oscilloscope Time Base (3 cycles in ten
divisions at α 20 ms/div sweep rate, Triggering Mode at
Norm) .

f . Ad just the Generator Amplitude for an 8 division
peak-to-peak d isp lay .

g . Insert the AC Coupler (item 13) in the signal path be-
tween the Probe tip and the Stored Probe Inpu t Adapter .

i . Disconnect the P robe from the AC Cou pler .

7000 Series
Oscilloscope

50" ,
Terrrιmati υι : / E xtende r

Ad αpt rir

ΡΙει y III

h . C HE CK-AC-coupled low-frequency response . The
d isplay amplitude should have been reduced , with at least

5.66 divisions peak-to-peak amplitude remaining .

Fig . 5-10 . Equipmen t for steps 12 thro u gh 20 .

ι
2 π < Cables

equipped with
G R to ENC-female
Adapte r s (2 each)

ΝΟΤΕ

j. Switch the

	

7A11 VO LTS/DI V to 10 mV.

Auto and Time/Div to 1 ms .
k. Switch the Oscilloscope Time Base Triggering Mode to

12 . C hec k /A dj ust Transient Response ( R 134,
C131, C134, R255, C255, C203, C245, C261,
C234)

Because of the wide bandwidth of the 7Α 11, α com-
plete check of transient response is made, using α
combination of methods (sampling and real time) in
steps 12, 13 and 15., Step 12 is used to check and, if
necessary, adjust the 7A 11 transient response., Step
12-d and 12j obtain information necessary for the
performance of step 15. Step 13 contains the pro-
cedure for adjusting the two attenuato rs in theProbe.
Step 15 completes the check of overall transient re-
sponse, and checks for rίsetime.

α . Control settings are given i n Table 5-2 . The equipment
required for steps 12 th rough 20 appears in F ig . 5-10.



b. Set the Samp ling System controls as listed in Table
5-5.

TABLE 5-5

Sampling System Control Settings

ε . Set up the Sampling System for Α-Β operation. This
can be accomplished as follows:

(1) Select Chan Α mode .

(2) Set the Channel Α mVolts/Div switch to 200 and
center the Position control. Switch the mVolts/Div con-
trol progressively toward 2 mVolts/Div, adj usting the
Offset control to keep the trace at its original position.

(3) Switch back to 200 mVolts . Then use the Position
control to set the trace to graticule center and repeat
step (2).

Perfo rmance Check/Calibration-7A11

(4) Select Chan Β mode and repeat steps 2 and 3.

(5) Select Α+Β mode and set both mVolts/Div con-
trols to 50 mV.

d . Determine and record the Type 106-3S1 risetime,
using α 5-division square wave and 50 mVolts/Div ; deter-
mi ne the shape of the top-left corner of the pulse at 2% per
division sensitivity . Th is can be done as follows:

(1) Connect α 42 inch coaxial cable from the Type
106 Trigger Output to the 3Τ2 1 ΜΩ Trigger Input Con-
nector .

(2) Connect the +Output connector of the Type 106
Square Wave Generator to the Channel Α Input con-
nector of the 3S1, using α 2 ns cable (item 17).

(3) Set the Type 106 Square Wave Generator fre-
quency to 250 kHz and ad just the + Transition Ampli
tude to obtain α 5 division d isplay on the Sampling
System CRT.

(4) Meas u re a nd record the display risetime as
measured between the 10 and 90°/ο amplitude points. See
Fig. 5-11 .

(5) Adjust the Channel Α and Channel Β Position
controls equally to set the top of the d is play to graticule
cen ter . T h en switch the Channel Α and Channel Β
mVolts/Div to 5 mV.

Fig . 5-11 . Typical risetime waveform .
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ΐ

90%

ιι
ι

ι

ι
1 ο°ro ι

Risetime1

3S1

Channels Α and Β
Position M idrange
Offset M idrange
mVolts/Div 200
Variable Cal

Channel Α Invert/Norm Norm
Channel Β Invert/Norm I nvert
Mode Α + Β
Smooth/Normal Normal
Internal Trigger Α
Horiz Plug-in Samp ling, 3Τ Series

3Τ2

Time Position M idrange
Horiz Position M idrange
Samples/Div Midrange
Range 1 μs
Start Point W it h Trigger
Display Mag Χ1
Time Magnifier Χ10

Variable Cal
Dis ι 1α Mode Normal
Trig Sensitivity Fully Clockwise
Polarity +
Source Ext

Oscillosco pe

Astigmatism Ad justed for well
Focus defined trace
Intensity
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(6) Select 10 n s/d iv sweep rate at th e Time Base .

(7) Record th e appearance of the top of the display .
This can be done by drawing it on the face of the C R T
with α grease pencil .

(8) Disconnect the 2 ns cable from the Type 106
Square Wave Generator .

e . Calibration Procedure on ly :

(1) W ith i n the Plug-in Extend er (item 10), d isconnect
the bottom connector on the left and on the righ t si de .
Connect th e left and righ t side male con nector to the
Channel Α and Β inputs of the 3S1, respectively, using 2
n s cables (item 17) and G R -to-BN C female adapters
(item 19) .

(2) Con nect t h e

	

7A11 to the Extender and install t he
E xtender i n the Oscilloscope vertical plug-in compart-
ment .

(3) Connect the

	

7A11 Probe through the 50 Ω Termi-
nation/Adapter and α 5Χ GR Attenuator to the + Ou t-

p ut Connector of the Type 106 Square Wave Generator .

5- 1 6

(4) Select FULL Bandwidth at the 7A1 1 .

Fig . 5-12 . Adjustment locations for step 12 .

(5) Switch the 3S1 Channel Α and Channel Β m V olts/
Div controls to 50 mV .

(6) Adjust th e Type 106 Square Wave Generator +
Transition Amplitude as necessary to obtain α 5 division
dis p lay on the Sampling System CRT. (7 Α11 at 10
mV/Div .) Use the 7A11 POSITION control to center t h e
d isplay .

TABLE 5-6

Signal Transient Response Ad justments

Time/Div
(ns)

Ad justment . Area Affected
ins)

Adjust For

4_107 R 134 20 Ι O ptimum
1 0 C131 20: squareness and

C134 ZU minimu m aber-

10 ___'R255
_

1 rations at top-_
50 0255

__
-

-5-0--
~

left corner ;
10iό C203

__
2Q aberrations

10
_-_-C245 - within ±0.24

10
=-_= C261 10= divisions, 0.45

- =,2
--

C234 3 divisions peak
to pea k
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(8) Set the top of the display to graticuie center,
usi ng the 7 Α 11 POSITION control . Then switch t h e 3S1
Channel Α and Channel Β mVolts/Div controls to 5 mV .
Re-adjust the 7 ΑθΙ POSITION control to keep the top of
the displa y at graticu ie center .

(9) CHECK-Display should be similar to th at observ-
ed in step 12-d (7) . Deviation should be app roxi mately
withi n 41 division , wh ich is equal to !-2% .

j ιυ l r τeρeατ τπ e τrαη
in Table 5-6, striving to

(11) Remove the Extender (and attached 7A1 1) from
the plug-in compar tment .

(12) I nstal l the 067-β587-00 Calibration F ixture
(item 9) in the vertica l plug-in compartment . Switch it
to 250 k Hz, + Step Response, and adjust the Amplitude
to obtain α centered 6-division d isp lay . Switch the sweep
rate to .05 Ιιs/division and set the step fu nction to occur
at the second line from the left of the graticule as in Fig .
5-13, Note the sh ape of the top-left corner of the pulse .
It ωίΙί be used as α refere nce .

The existence of two vertical compartments in an
Oscilloscope permits the Calibration Fix ture to be
left in the Oscilloscope for continual trace reference
while checkingfadjusting the 7Α 11 . Ho wever, it must
first be determined that the response of the two com-
partments is essen tially identical.

η

/VOTE

ι
Sta rt of step function
set one division from	!
left side of gratic uie

Fig . 5-13 . Step function position fo r t r ansien t response adjustment,
step 12 .

Performance Check/Calibration-7A 11

(13) In stall th e

	

7A11 directly into the Oscilloscope
vertical compartment .

(14) Adjust the Type 106 Square Wave Generator +
Transition Amplitude to obtain α 6 d ivision, 250 kHz
d isp lay . Positio n th e displa y as in Fig . 5-13 . The step
function sh ould be essentially the sam e as th at p rovided
by the Calibration Fixture .

NO ΤΕ

The step function must appear in the same area of the
CRT as the waveform against which it is being com-
pared, if the 7Α 11 display is not essentially the same
as the Calibration Fixture display, re-adjust C255 and
R255 to make it the same. However, if re-adjustment
is done, th e waveform must again be compared
against the Sampling System reference waveform, as
in step 12-e (2), (5), (δ), (8) and (9) . When C245
and R245 are properly adjusted, the step function
observed on the Sampling System CRT will duplicate
the mean trace shape of the refere nce waveform
drawn on the Sampling Syste rιι CR T, and the step
function observed on the 7000-Series Oscilloscope
will duplicate the Calibration Fixture step function.
I nabil ity to meet this requirement indicates dϊssirni-
larity between the square waves provided by the Type
106 and the Calibration Fixture, a situation which
should not exist in properly calibrated test equip-

ment.

(15) RE -ADJUST-C255 and 8255 ( F ig . 5-12) as
necessary to make t he 7A11 display as nearly li ke the
Calibration F ixture disp lay as possible . Do not change

espo ι lent -'Re-
in th

	

;.3amt .

	

;-1 if

f, Switch the Time Base Triggering Source to Norm .

g . Check the response of the Calibration F ixture at each
setting indicated in Table 5-7 . These will be used as refer-
ence waveforms against wh ic h the 7Α 11 response will be
checked . The area to be observed is i ndicated in Fig . 5-14 .
Note any aberrations or deviations from flatness.

h . Select 250 Hz at the Type 106 Square Wave Gen -
erator and 1 ms at the Time Base . Then ad just the Type
106 Square Wave Generator + Transition Am plitude for
exactly 6 d ivisions display amplitude . (7Α 11 at 10 m V .)
Ad just th e 7A11 POSITION control to align the center of
the top of the waveform accurately with the horizontal li ne
1 division below the top of the graticuie, as in F ig . 5-14 .
Th is horizontal line will be referred to as the "horizontal
refere nce li ne" for the rem ainder of th is step .

5- 1 7



Perfo rmance Check/Calibration-7A11

F ig . 5-14. Aberratio n cheek waveform ; step 12 .

i . CHECK-250 Hz response . All points on the top of the
square wave should be within 0.18 divisions of the horizon -
tal reference line as in Fig. 5-14 . (If the Calibration F ix-
ture's 250 Hz waveform contained aberrations or deviated
f rom flatness, the Calibration Fixture's waveform must be
used as reference .)

j . Switch the Type 106 Square Wave Generator and the
Time Base to each setup given in Table 5-8 and check that
all points on the top of the center square wave are with i n
0.18 d ivisions of the horizontal refe rence line . (If the Cali-
bration F ixture waveform contained aberrations or deviated
from flatness at any repetition rate, the Calibration Fixtu re
waveform must be used as α reference at the correspond ing
repetition rate of the Type 106 Squa re Wave Generator .)
Do not move the 7A11 POSITION control during this step
after it has been set at the 250 Hz repetition rate .

5-1 8

TABLE 5-7

Reference Waveform Setups

TABLE 5-8

Aberration Check

k. Repeat steps h, i and j at 5 mV, 20 mV and 50 mV.
Use α 10Χ Attenuato r at 5 mV, 5Χ Attenuator at 20 mV,
and no Attenuator at 50 mV.

Ι . (Performance Check only.) Move the Probe and 5012
Termination/Adapter to the H i Amplitude Output of the
Type 106 Square Wave Generator . Switch the H i Ampli-
tude/Fast R ise switch to Hi Amplitude and repeat steps h, i
and j at the .2 V and 2 V positions of the 7A1 1 . Ignore the
rolloff at the ext reme left (first 20 ns) of the square wave,
which occurs because of the relatively slow risetime of the
Type 106 H i Amplitude signal . Also ignore the transients at
the extreme righ t ιbrner .

m. Switch the Time Base Trigger ing Source to Auto .

ΝΟΤΕ

Steps i, j and k are dependent upon the Termination
Adjustment (step 5), the Mid-Frequency Adjustments
(step 4), and the Transient Response Adjustments
(step 12, α through 12-e) . Step / is dependent upon
the Input Compensation Adjustment (step 13) in
addition to the adjustmentsjust listed.

Μ®"ΙΙ

of square
specified

wave
distance

within
of SON,horizontal reference" + Center of top of

ve set
division

from top 9 icule li ne

MENEM 0;

ιιιENNIMEN~ιιι .

Type 106 Time Base Mag- Comments Allowable
Repetition Sweep nifier Deviation
Rate Rate

250 H z 1 ms Χ 1 Align center of 0.18 d iv
waveform top
with horizontal
line 1 divisio n
from top of
graticule . (Fig.
5-14)

25 Hz 10 ms Χ 1
2.5 kHz .1 ms Χ 1
25 kHz 10 μs Χ 1
250 kHz 1 μ s Χ 1

.2 μ s Χ 10 Reco rd the
deviation (amount
and polarity)
occurring 4
divisio n s (80 ns)
after step
function occurs.

250 H z 1 ms Χ 1 Re-check trace
position . If
vertical drift had
occurred , repeat
table 5-9 until no
drift accompanies
the check .

Calibration
Fixture
Rep Rate

Time Base
Sweep Rate

Aberrations or
Deviations from

Flat ness

250 Hz 1 ms
25 H z 10 ms
2.5 kHz .1 ms
25 kHz lops
250 kHz 1 μs



13 . (Calibration Procedure only) Check/Adjust
Probe Input Compensation (C6, C13)

REQU I REMENT: Not specified ; however, round ing or
overshoot in the first 1 .5 μs after α step function is
applied to the Probe should not exceed approximately
±3% (6% peak to peak ) in the .1 VOLTS/DIV through
20 VOLTS/DIV positions.

α. The control settings given in Table 5-2 apply, except
that the 7411 Bandwidth is at FULL .

b. Switch the 7000-Series Oscilloscope Time Base sweep
rate to 1 μs and check that the Magnifier is at Χ1 . Observe α
6 d ivision, 250 kHz display (from the Cali bration Fixture)
on the 7000-Series Oscilloscope . It will be used as the refer-
ence for ad justments in th is step.

ε . Switc h the Type 106 Squa re Wave Generator H i
Amplitude/Fast Rise switch to Hi Amplitude and set the
Amplitude control fully counterclockwise . Set the Repeti-
tion Rate to 100 kHz and the M ulitplier to 2.5 .

d . Switch the 7411 VOLTS/DIV to .2 and connect the
Probe, 50 Ω Termi nation/Adapter, and 5Χ G R Attenuator
to the H i Amplitude Output connector of the SquareWave
Generator.

e. Adjust the Square Wave Generator Amplitude control
as necessary to obtain α 6 d ivision d is play .

f . Set the 7411 POSITION control to center the d isplay .

g. CHECK-Divide-by-20 input compensation . The top
left corners of the square waves shou ld be sq uare, duplicat-
i ng the Calibration F ixture's 250 kHz Step R esponse dis-
play . Overshoot, rounding and tilt at the top-left corner of
the square waves should be within 0.2 divisions . See F ig .
5-15 . Ignore the aberrations at the trailing edge of the top
of the pulse .

h . If the d ivide-by-20 input compensation needs ad just-
ment, disconnect the Probe from the 50 Ω Termination/
Adapter and remove the Probe's top cover as explained in
the M aintenance Section . Leave the sh ield in place. Then
reconnect the Probe to the 50 Ω Termination/Adapter.

CAUTION

Be careful with the Probe tip while the cover is re-
moved.

700IWν IpS

(Α) Properly adjusted

Performance Check/Calibration-7A71

?00"Y

(8) Over-compensated

(C) Under-compensated

F ig . 5-15. Probe compensation waveforms, step 13.
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5-16) as necessary to obtain optimum squareness at tε ,
left corner of the square waves, duplicating the Calif .
F i x ture's 250 kHz display . Overshoot, rounding _--
should be within 0.2 div ision . Ignore any α [

	

at
may exist at th e uaaer righ t corner of the sαιι

Fig . 5-16 . Pro b e input compensatio n adjustment location s ; step 13,

j, Disconnect the Probe from the 50 S2 Termination/
Adapter an(] replace the Probe cover,

k . Reconnect the Probe to the 50 S& Termination/
Adapter and recheck the squareness . Repeat steps h
through k if necessary .

η , Adjust the Square Wave Generator as necessary to
obtai n α 250 kHz , 6 division display .

π . CHECK--Divide-by-400 input compensation . Over-
shoot, rounding and tilt at the top left corners of the square
waves Should be ιπιί th ϊη 0 . .2 divisions of duplicating the Cali-
bratio n Fixtu re's 250 kH z Step Response display . Ignore
aberrations that may exist at t h e righ t corner of the square
waves .

ρ . It adjustment is req u i r ed , disconnect the P robe from
the 50 Ω Term inatinη/Adapter arid remove the cove r , Then
reconnect the Probe to the 50Ω Tern ιίnαtion/Adapte ί .

5-2β

NOTE

1 . Remove the 5Χ Attenuator .

rτι . Switc h the 7Α 11 VOLTS/D ΙV to 2 .

The divide-by-20 adjustmen t also affects the divide-
by-400 presentation checked in step 13-ο ,

( F ig . 5-16) to obtain optimum squareness at the top left
corner of the sq u are waves . Overshoot, round ing and tilt
should be within 0.2 division of duplicating the Calibration

s 250 kHz dis play . Ignore aberrations at the righ t

ί . Disconnect the Probe from the 50 Ω Termination/
Adapter and re-i n stall the Probe cover .

s . Re-connect the Probe to the 50 Ω Termination/
Adapter a n d rechec k the squareness . Repeat steps ρ
through s if necessa ry .

t . Disconnect the Probe f rom the 50 S2 Termination/
Adapter .

14 . Check Noise

REQU IRE MENT: Noise (tangentially measu red i n to α
7000-Series Oscilloscope) should be within 0.1 division,

α , Co n trol settings appear i n Table 5-2, except that
νίdth is selected .

b . Set the Oscilloscope Time Base for α 2 ms/d έν trace
and line triggering . Adjust the Oscilloscope Intensity and
Focus for an optimum trace .

c . Switc

the sequence given :
Attenuator , 50 Ω Term

7Α 11 VOLTS,'DIV to 5 mV.

ng components to the Type 106
e Generator Fast Rise i Output Connector in

10Χ GR Atten ιaators, one

ε /Aaapter, 7 Α 11 Ρ r οέιe t

e . At the Type 106 Squa re Wave Generato r , switch the
Repetition Rate Range to 100 kHz . Set the Hi Amplitude/
Fast Rise switch to Fast Rise and adjust the + Transition
Am plitude to obtain two horizontal traces . See Pig . 5-17 .
Then adjust the + Transition Amplitude until the two traces
merge and the dark li ne separating them disappears . Proper
adjustment is obtained wh en doubt exists as to whether or
not the li n e has been eliminated,

f . Remove one 10Χ Attenuator from the signal path .

g . CHECK--Noise, Trace separation shou ld be within 1
division . This represents n oise within 0.1 d i v ision u nder
conditions obse rved in step e .

IQΑ



h. Disconnect the Probe and 50 Ω Termination/Adapter
from the Square Wave Generator, leaving the 50 Ω Termi-
nation/Adapter attached to the Probe.

i . Observe trace width .

j . CHECK-Trace width at all other positons of the
VO LTS/DIV switch . Wi d th should not exceed that observ-
ed in step i . (It will be approximately the same at 5 mV, .1
V and 2 V.) If trace width at any position exceeds th at in
step i, t h e tangential measurement outlined in steps α
t hrough g should be performed at that position, using
appropriate attenuators . If the VO LTS/DIV setting is so
high as to proh ibit use of α 10Χ Attenuator, switch to α ten
times more sensitive position instead of removing the atten-
uator in step f .

15 . Check Fast Transient Response and Risetime

REQUIREMENT : Transient response with in ±3%ο (6%
peak-to-peak) at 5 mV th rough 50 mV; within ±4ο/ο (8ο/ο
peak-to-peak ) at .1 V through 1 V ; with in ±5 ο/ο (10%ο
peak-to-peak ) at 2 V through 20 V. R isetime 1 .4 ns or
less .

α . Control settings are given in Table 5-2 .

b . The Plug-in Extender should still be connected to the
Sampling System . If not, connect its lower left BNC male
connector to Channel Α and its lower right BNC male con-
nector to Channel Β of the 3S1 . Check that the Sampling
System controls remain set up as in Table 5-5, and check
that α coaxial cable remains connected from the Type 106
Trigger Output to the 3Τ2 Trigger Input connector.

ε . Connect the 7Α 11 to the E xtender and install the
Extender in the Oscilloscope vertical plug-in compartment .

d . Connect the

	

7A11 Probe through the 50 Ω Termina-
tion/Adapter and α 5Χ Attenuator to the F ast R ise + Out-
put of the Type 106 .

e . Set the 7Α11 VO LTS/DIV to 10 mV and its BAN D-
WIDTH to 20 MHz.

f . Switch the 3S1 Channel Α and Channel Β mVolts/Div
controls to 50 mV.

g . Select 250 kHz at the Type 106 and ad just the Type
106 + Transition Amplitude as necessary to obtain α 5

MRMMMMMMMM

MMMMMMMMMM

MMMMMMMMMM

ιιιιιιυrιιωωιωιιωωΙ"ιωιιιιιωιωιιιιιωιιr
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!~ ία
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-- Dark line eliminat
I
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MEN

Fig . 5-17 . Noise check wavefo rms, step 14 .
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d ivision display on the Sampling System C RT. Center the
d isplay, using the

	

7A11 POSITIO N control .

h . Switch the Sampling System sweep rate to 5 ns/div
and measure the step risetime between the 10%ο and 90%ο
amplitude points as in F ig . 5-11 .

i . CHECK-20 MHz risetime . It should be between 15.9
ns and 19.5 ns .

j . Switch the

	

7A11 BANDWIDTH to FULL .

k. Switch the Sampling System sweep rate to 500 ps/d iv
and measure the step risetime between the 10% and 90%ο
amplitude points of α 5 division display as in F ig . 5-11 .
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Ι . CHECK-7A1 1 risetime . Apply the Type 106 -

	

7A11 -
Sampling System risetime and the Type 106 - Sampling
System risetime from step 12-d (4) to the graph in Fig. 5-18
and determine the 7Α11 risetime . It should be 1 .4 ns or
less .

m . Switch the Channel Α and Channel Β mVolts/div con-
trols to 5 mV and the Sampling System sweep rate to 10
ns/div . Using the 7Α11 POSITION control, set the top of
the d isplay so that the start of the step function is aligned
with the reference waveform drawn on the CR T, and the
point 80 ns after the start of the step function is above or
below the reference waveform (drawn on the graticule) by
the amount of deviatio n present at the 80 ns point as deter-
mined in Table 5-8.

EXAMPLE : Assume that the 80 ns point is found to be
.06 d ivision low in Table 5-8. This represents 1% of the 6
d ivision display. Si nce α 2% per division display is being
viewed i n step 15-m, the 80 ns point is placed 1/2 d i-
vision (1°/ο) below the reference waveform drawn on the
face of the CRT. All other points on the waveform must
then be within 1 .5 d ivisions of the reference waveform
drawn on the CRT in order for the d isplay to be within
specifications .

η . CHECK-Fast transient response . Deviation from the
Type 106 - Sampli ng System reference waveform (drawn on
the graticule) should not exceed ±1 .5 d ivisions (3 divisions
peak-to-peak ) .

ο. R epeat steps k through η under each condition listed
in Table 5-9.

TABLE 5-9
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ρ . Switch the 7A 11 VOLTS/D Ι V to 2 V, set the Sam-
pling System Channel Α and Channel Β mVolts/Div con-
trols to 2 mV and the Sampling System sweep rate to 500
ps . Adjust the Type 106 Square Wave Generator to obtain α
5 division d is play and measure the risetime between the
10% and 90%ο amplitude points. Determi ne the 7Α 11 rise-
time from Fig. 5-18 .

ΝΟΤΕ

The Type 106has insufficient drive to check the tran-
sient response and risetime at α!/ of the attenuated
positions of the 7Α11 . However, αcomplete check of
these positions can be made by using the Tektronix
Type 109 Pulse Generator and Tektronix Type 113
Delay Line instead of the Type 106. The procedure
employed should be similar to that outlined in the
preceding step, taking into consideration the Type
109 - Sampling System waveform andrisetime. (If the
Sampling System contains α storage CRT, the refer-
ence waveform can be "stored" for comparison.) It is
desirable to maintain an output of at least 10 V from
the Type 109 to ensure consistently flat tops on the
pulses. Use GR Attenuators to obtain the desired
pulse amplitudes.

16 . Check Positioning Effect Upon Aberrations
REQU I REMENT : Change in aberrations due to position-
ing should be within 101/6 of display amplitude when
viewed on α Sampling System .

α . The equipment setup is continued from step 15 . The
7Α11 signal output is connected to the Sampling System
through the Plug-in Extender and 2 ns cables . The 7A11 is
connected to the Type 106 Square Wave Generator + Out-
put con nector via the 50 Ω Termination/Adapter .

b . Switch the 7A11 VOLTS/DIV to 20 mV, the 3S1
Channel Α and Channel Β mVolts/Div controls to 50, and
the Sampling System sweep rate to 10 n s/d iv .

ε . At the Type 106 Square Wave Generator, check that
250 kHz is selected . Adjust the + Transition Amplitude to
obtain an 8 division d isplay on the Sampli ng System CRT.
Adjust the

	

7A11 POSITION control to center the display .

d . Observe the top of the d isplay, carefu lly noting aber-
rations.

e. Using the

	

7A11 POSITION control, move the top of
the display to the center graticule line and then to the

Risetime and Aberration Check

7Α 11 Comments Risetime Aberrations
VOLTS/D1 V

5 mV Replace 5Χ < 1 .4 ns < ± 1 .5 d iv (3%)
Attenuator < 3 d iv peak to
with 10Χ peak (6°/ο)
Attenuator

20 mV Replace 10Χ
Attenuator
with 5Χ
Attenuator

50 mV Remove 5Χ
Attenuator

.1 V 1 .4 ns <± 2 d iv (4°/ο)
<4 d iv peak to
peak (8%)
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Performance Chνrk/CaUbm tion-7Αl1

bottom gnni εu! ε !in, on the Sampling System CRT, noting
changes in aberrations .

f . CHECK--Change in aberrations between any two
positions should be within 0.8 divisions.

S. Push the 7Α 1 l INVERT button and again center the
display, using the 7A1 1 POSITION control,

h . Observe the bottom of the display, carefully noting
the aberrations .

i . Using the 7A1 1 POSITION control, move the bottom
of the display to the middle gιatiευ ! ε !inn and then to the
top graticule line on the Sampling System CRT.

j . CHECK-Changes in ~berrations between any of the
positions should be within 0.8 divisions,

k . Switch the 7Α11 Polarity to +UP, the Bandwidth to
20 MHz, and the VOLTS/DIV to 10 mV.

1 . Disconnect the Probe from the 50 2 Termination/
dapteι

m . Disconnect the Extender (and attached 7A1 1) from
the 7000-Series Oscilloscope . Disconnect the Extender
cables from the Sampling System and reconnect them with-
in boExιεnder .

17 . Check/Adjust Trigger Circuit Balance (TRIG-
GER ΒΑ LΑΝCΕ R2O5)

5'24

REQUIREMENT: Trigger circuit outputs should be
within 50 mV of each other when display-circuit outputs
are differentially balanced .

a, Control settings am given in Table 5-2. The Sampling
System setup should be continued from steps 15 and 10 ' o,
set up according to steps 12-b and 12-c .

b. Set the Sampling System Time Base u, obtain a free-
running trace (Trig Sensitivity fully clockwise on the 3T2) .

ε , So the Sampling System tram accurately to graticule
center, adjusting the Channel Α and B Position controls
equally . Do not move the Sampling System Position con-
trols foι th, remainder of this step .

d . With the 7Α17 and Extender removed from dτε Plug-
In Compartment, record the trace position on the 7000-
Series Oscilloscope for later reference.

o . Within the Extender, disconnect the middle DΝC con'

n,ειoσ on ααh Ode and connect the Α13 (left side ) con-
nector to the 2S1 Channel Α Input, through the 2 ns cable;
connect the Bl3 connector tv the Channel B 2 n, εah!e .

f . Install the Extender (and attached 7A1 1) inth ε plug-
in εnmparun,nt .

g, After approximately five minutes warMLIP, adjust the
7Α11 POSITION control to place the 7000-Series Oscillo-
scope tmεeto thσ pnvi ι i υn recorded in map 17u.

h . CHECK-Trigger circuit balance . The Sampling
System trace should be w ith in 1 division (50 mV) of the
centered position established in step 17-c .

~ . (Calibration Procedure only .) ADJUST-TRIGGER
LANCE R285 (Fig . 5-19) as necessary to set the trace
the Sampling System CRT to graticule center .

F" 519 . TRIGGER BALANCE adjustment location, sop 17 .

18, Check Trigger-Circuit Output Amplitude

REQUIREMENT: Amplitude should he within 10% of
the display-signal output amplitude.

a . The soup is εon tinuod hnm steps 15 through 18 . A
square wave (from the Type 106) i s being displayed
(through the 7Λ11 trigger-signal circuit and Extender) on
the Sampling System CRT.

(A)I



b . Connect the

	

7A11 Probe (through the 50 Ω Termina-
tion and the 10Χ Attenuator) to the Type 106 + Output
connector.

ε . Set the Type 106 Square Wave Generator frequency
to 25 kHz and adjust the +Transition Amplitude to obtain
5 divisions separation between the two traces on the
7000-Series Oscilloscope CRT. Center the two-trace display
on the 7000-Series Oscilloscope, using the 7A11 and Time
Base Position controls.

d. Adjust the Sampling System as necessary to obtain α
stable display. (Time Base at 10 μs/d iv, both channels of
the 3S1 at 50 mV/division.)

e. CHECK-Trigger ci rcuit output amplitude. The dis-
play amplitude on the Sampling System CRT should be 5
(±0.5) divisions.

19. Check Trigger Circuit Transient Response
(C295)

α. The setup is continued from steps 15 through 18 . Α
square wave (from theType 106) is being displayed (through
the 7Α11 trigger-signal circuit and Extender) on the Sampl-
ing System CRT.

b. Switch the 7Α11 VOLTS/DIV to 50 mV and the
Bandwidth to FULL .

REQU I REMENT: Aberrations within ±6°/ο, (10% peak-
to-peak).

ε. Set the Sampling System sweep rate to 10 ns/div .

d. Remove the 10Χ Attenuator from the signal path.

e. Ad just the Type 106 Square Wave Generator + Transi-
tion Amplitu d e to obtain exactly 5 divisions display
amplitude on the Sampling System . Then adjust the 7A11
POSITION control,to center the d isplay .

f. CHECK-:Aberrations on the Sampling System d isplay
sh ould be with in ±0.3 d ivisions, (0 .6 divisions peak-to-
peak).

20. Check Trigger Signal R isetime

REQU I REMENT: Risetime should be with in 2.1 ns.

Performance Check/Calibration-7A71

α . The setup is continued from steps 15 through 19. Α
centered 5 d ivision dis play (from the Type 106) is being
d isplayed (through the 7A11 trigger-circuit and Extender)
on the Sampling System CRT.

b . Center the display on the Sampling System CRT,
using the

	

7A11 POSITION control .

ε . Select 500 ps sweep rate at the Sampling System Time
Base and center the display, similar to that in Fig. 5-11 .

d. Measure the trigger signal risetime between the 10%
and 90% amplitude levels as in F ig . 5-11 .

e. Determine the point at wh ich the risetime intercepts
the Type 106-3S1 risetime on the graph in Fig. 5-18 .

ns .
f . CHECK-Trigger signal risetime should not exceed 2.1

g. Disconnect the Probe, Termination and 10Χ Attenua-
tor from the Type 106 Square Wave Generator.

21 . Check Trigger Circuit Frequency Response
(Optional step - see NOTE)

REQU I REMENT : At least 167 MHz at the -3 dB point .

NOΤΕ

Risetime and frequency response (bandwidth) are
relatedas follows:

tr -- 0.35
bw

The 2.1 ns risetime verified in step 20 indicates α
frequency response ofat least 167 MHz.

α . Control settings given in Table 5-2 apply except that
the 7A11 VOLTS/DIV switch is at 50 mV . The 7A11 trig-
ger circuit is connected (through the Plug-in Extender) to
the Channel Α and Β inputs of the 3S1 .

b. Connect the

	

7A11 Probe, 50 Ω Termination , and α
10Χ G R Attenuator to the Output connector on the
067-0532-00 Constant Amplitude Signal Generator (item
7) .

ε . Set the Signal Generator Frequency Range to 3 MHz
and adjust its Amplitude controls to obtain an 8 division
display on the Sampling System CRT.

5-25



Performance Check/Calibration-7A11

d . Change the Signal Generator frequency to 167 MHz.

e. CHECK-Bandwidth. At least 5.66 d ivisions display
amplitude should remain on the CRT, indicati ng that the

7A11 Trigge r Ci rcuit -3 dB frequency response is at least
167 MHz .

ΝΟΤΕ

The Trigger Circuit Bandwidth is principally depen-
dent upon the Display-Signal Circuit. Bandwidth in
that circuit should be checked before troubleshooting
the Trigger Circuit in event of insufficient bandwidth.
See step 22.

f. Remove the Extender (and attached 7A11) from the
plug-in compartment.

g. Disconnect the BNC connectors from the 3S1 2 ns
cables and re-connect them within the Extender .

22 . Check Display-Signal Circuit Frequency Re-
sponse (Optional step - See NOTE)

REQUIREMENT: FULL Bandwidth of at least 250
MHz; 20 MHz Mode upper limit of 20 MHz ±2 MH z.

ΝΟΤΕ

As explained in the NOTE in step21, the FULL rise-
time (1.4 ns) and 20 MHz risetime (15.9 to 19.5 ns)
checks performed in Step 15 indicate FULL mode
bandwidth of at least 250 MHz and 20 MHz mode
bandwidth of 20 ±2 MHz. This step is therefore
optional.

α. Control settings appear in Table 5-2 except that the
VOLTS/DIV switch is at 50 mV. The 7A11 Probe and 50 Ω
Termination/Adapter are connected through α 10Χ Attenu-
ator to the Output of the 067-0532-00 Constant Amplitude
Signal Generator. The Sampling System setup remains from
step 21 . (If not, it should be set up accord i ng to step 12-b
and 12-ε.)

b. W it hin the Plug-in Extender, d isconnect the bottom
BNC connectors on both sides .

ε . Attach the left side connector (Al 1) to Channel Α of
the 3S1, using the 2 ns cable. Attach the right side con-
nector (B 11) to Channel Β . Then install the Extender (and
attached 7A1 1) in the plug-in compartment.

d . Set the 067-0532-00 Signal Generator frequency to 3
MHz and adjust its amplitude to obtain an 8 division dis-
play on the Sampling System CRT.

e. Switch the Generator Frequency Range to 65-500
MHz and ad j ust for α 250 MHz output .

f . CHECK-FULL bandwidth. The Sampling System
CRT display should be at least 5 .66 divisions, indicating 3
dB or less attenuation at 250 MHz. Then gradually decrease
the Generator frequency to its lower limit wh ile observing
the d isp lay . It should remain in excess of 5.66 divisions.

g. Disconnect the Probe and Termination from the Gen-
erator . Then connect the Probe and Termination to the
Output connector of the Type 191 Constant Am plitude
Signal Generator (item 6) .

h . Set the Type 191 Generator frequency to 50 kH z
Only and ad just its amplitude to obtain an 8 d ivision dis-
play on the Sampling System CRT.

i . At the 7A1 1, select 20 MHz Bandwidth.

j . Set the Type 191 frequency to 18 MHz. Then observe
the d isplay and increase the frequency until α display amp li-
tude of 5.66 divisions is obtained.

k . CHE CK-20 MHz bandwidth. The Generator fre-
quency should be between 18 and 22 MHz.

Ι . At the 7A1 1, select FULL Bandwidth .

m . Disconnect the Probe and Termination from the
Type 191 Constant Amplitude Signal Generator.



PARTS LIST ABBREVIATIONS
ΒΗΒ binding head brass int internal

BHS binding head steel Ig length or long

cap . capacitor met. metal

cer ceramic mtg hdw mounting hardware

comp composition OD outside diameter

ΟΗΒ oval head brass
εοηη connector

OHS oval head steel
CRT cathode-ray tube

Ρ /Ο part of
csk countersunk

ΡΗΒ pan head brass
DE double end

PHS pan head steel
dia diameter

plstc plastic
div division

PMC paper, metal cased
elect. electrolytic poly polystyrene
EMC electrolytic, metal cased prec precision
EMT electrolytic, metal tubular PT paper, tubular

ext external ΡΤΜ paper or plastic, tubular, molded

F & Ι focus and intensity RHB round head brass

FHB flat head brass RHS round head steel

FHS flat head steel SE single end

F il ΗΒ fillister head brass SN or S/Ν serial number

F il HS fillister head steel S or SW switch

h height or high TC temperature compensated

hex . hexagonal ΤΗΒ truss head brass

ΗΗΒ hex head brass thk thick

HHS hex head steel THS truss head steel

HSB hex socket brass tub . tubular

HSS hex socket steel var variable

ID insi de diameter ω wide or width

inc incandescent WW wire-wound



PARTS ORDERING INFORMATION

Replacement parts a r e available from or through your local Tekt r on ix, Inc . F ield
Office or represe ntative .

Changes to Tektron ix i n str uments are sometimes made to accommodate improved
components as t hey become available, a nd to give you t he benefit of t he latest ci r c u it
improvements developed in our en gineering departmen t. It is the refo re important, when
o rdering pa r ts, to include the following info rmation in you r o rder : Part number , i n strument
type or number, serial o r model nu mber, and modification number if applicable .

If α part you have o rdered has been replaced wit h α new or improved pa r t, your
local Tek t ronix, Inc . Field Office or representative will contact you concerni ng any change
in part n umber .

SPECIAL NOTES AND SYMBOLS

X000

	

Part first added at th is se r ial number

ΟΟΧ

	

Part removed after t h is se r ial n umber

*000-0000-00

	

Asteris k preced i n g Tektronix Part Number indicates manufact ured by
o r fo r Tektronix, Inc ., o r reworked or checked components.

Use 000-0000-00

	

Part number indicated is direct replacement .
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Title

	

Page No.

7Α11 PROBE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1
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BANDWIDTH Ci rcuit Boa rd Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-11



Values are fixed unless marked Variable.

Tektronix

	

Serial/Model No .
Ckt. No .

	

Part No.

	

Eff

	

Disc

	

Description

Tole rance ±2ρ'/, un less otherwise indicated.

SECTION 6
ELECTRICAL PARTS LIST

7Α11 PROBE (*010-0251-00)

*670-1091-00

	

Complete Board

Capacitors

7Α11

Cl 283-0200-00 10 pF Cer 50 V 10%
C4 281-0704-00 4.7 pF Cer 100 V 10%
C5 283-0222-00 8010100 Β019999Χ 120 pF Ce r 50 V

C6 281-0151-00 8010100 Β039999 1-3 pF, Var Ce r

C6 281-0122-00 Β040000 2.5-9 pF, Var Ce r

C13 281-0151-00 Β010100 Β039999 1-3 pF, Var Cer

C13 281-0122-00 Β040000 2.5-9 pF, Var Cer
C15 283-0160-00 1 .5 pF Ce r 50 V 10%
C16 283-0202-00 22 pF Ce r 50 V 10%

C18 281-0704-00 4.7 pF Cer 100 V 10%

C22 283-0141-00 200 pF Cer 600V 10%
C23 283-0184-00 270 pF Cer 50 V
C24 283-0184-00 270 pF Cer 50 V

C25 283-0184-00 270 pF Ce r 50 V

C33 283-0184-00 270 pF Cer 50 V

C42 283-0184-00 270 ρ1= Cer 50 V
C44 283-0202-00 22 pF Cer 50 V 10'/,
C49 283-0156-00 1000 pF Cer 200V -F100%-0'/,
C51 290-0308-00 1 μF Elect. 35V
C52 290-0308-00 1 μF Elect. 35V

C55 283-0184-00 270 pF Cer 50 V
C56 283-0184-00 270 pF Cer 50V
C57 283-0184-00 270 pF Cer 50 V

C59 283-0184-00 270pF Ce r 50 V

Relays
Κ55 *148-0058-00 4 V DC, 130 0 coil
Κ59 *148-0058-00 4 V DC, 130 0 coil

Transistors

Q23A, Β 151-1034-00 Silicon FET, dual
Q33 151-0294-00 Silicon ΜΜΤ4261
Q43 151-0293-00 Silico n ΜΜΤ3960Α



Elect rical Parts List-7A1 1

7A11 PROBE (cont)

Tektron ix

	

Serial/Model No.
Ckt. No .

	

Part No.

	

Eff

	

Disc

	

Description

Tole rance ±20% unless otherwise indicated.

Resistors

R esisto rs are fixed, composition, ±10% unless otherwise indicated.

CHASSIS

Capacitors

6-2

RI 317-0360-00 36 Ω VΘW 5%
R4 307-0219-00 Β010100 Β019999 200 Ω 10%
R4 317-0910-00 Β020000 91 Ω VΘW 5%

R6 ~ 325-0050-00 52.63 W Selected (matched pair)

R13 ~ 325-0050-00 950
5263 kΩ Selected (matched pai r)

R15 307-0118-00 500Ω 1/low 10%
R16 307-0117-00 2 kΩ 1/low 10%
R18 307-0228-00 50 Ω 10%
R19 307-0252-00 270Ω 5%
R20 307-0244-00 1 kΩ Thermal

R21 325-0049-00 1 ΜΩ 1/20W Prec 1%
R22 317-0105-00 1 ΜΩ '/ΘW 5%
R24 325-0048-00 21 Ω 1/20W Prec 1 %
R26 325-0048-00 21 Ω 1/20 W Prec 1 %
R28 317-0683-00 68 kΩ '/ΘW 5%

R34 317-0122-00 1 .2 kΩ 1/8 W 5%
R42 317-0221-00 220 Ω '/ΘW 5%
R43 321-0161-00 464 Ω %W Prec 1%
R44 317-0200-00 20 Ω W 5%
R45 311-0987-00 200Ω, Var

R46 307-0227-00 150 Ω 5%
R47 317-0101-00 100Ω W 5%
R49 321-0201-00 1 .21 k 1/8 W Prec 1 %

C102 281-0649-00 1000 pF Cer 500 V +80%-20%
C103 281-0649-00 1000 pF Cer 500V +80%-20%
C104 281-0649-00 1000 pF Cer 500 V +80%-20%
C105 281-0649-00 1000 pF Cer 500V +800/. -20%
C106 281-0649-00 1000 pF Cer 500 V +80%-20%

C107 281-0649-00 1 1000 pF Cer 500 V +80%-20%
C108 281-0649-00 1000 pF Cer 500V +80%-20%
C109 281-0649-00 1000 pF Cer 500 V +80%-20%
C110 2810649-00 1000 pF Cer 500V +80%-20%
Cl42 283-0209-00 1 μF Cer 50 V



Te ktronix

	

Serial/Model No.
Ckt. No .

	

Part No.

	

Eff

	

Disc

	

Description

1339

	

131-0407-00

	

Jack

'Furnished as α un it with 51 λ0Α,6.
'Furnished as α un it with 5420 .
'Furnished as α unit with R180 .
'Fumishιd as α unit with 8220 .

CHASSIS (cont)

Connector

Electrical Parts List-7Α11

6-3

Resistors

Resistors are fixed, comp osition , ±10% unless otherwise indicated.

R115 311-0345-00 20 kΩ, Var

R137 317-0910-00 8010100 Β069999 91 Ω 1/8W 5%
R137 321-0093-00 Β070000 90.90 1/8W Prec Τ%

R138 311-0993-00 8010100 Β079999 1 42, Va r

R138 311-1083-00 8080000 1 .5 kΩ, Vαr

R139 317-0910-00 8010100 8069999 91 Ω W 5%
R139 321-0093-00 8070000 90.9(2 W Prec 1%

R141 317-0047-00 4.7 Ω 1/8 W 5%
R142 317-0560-00 56 0 VΘW 5%
R1801 311-0095-00 500Ω, Var

R220 2 311-0652-00 13010100 Β049999 2 χ 5 kΩ, Var

R2202 311-0652-01 8050000 2 χ 5 kΩ, Var

R300 311-0955-00 2 kΩ, Va r

SwitchesWired or Un wi red

S180A, Β'
S420'

Transforme r

TI 24 *120-0644-00 5 turn s, twisted bifila r

ΑΤΤΕΝ-MAIN AMP Circu it Boa rd Assembly

*670-1108-00 8010100 8059999 Complete Board
*670-1108-02 8060000 Complete Board

Capacitors
Tole rance ±20% un less otherwise indicated .

C124 283-0195-00 680 pF Cer 100 V 5%
C131 281-0122-00 2.5-9 pF, Var Cer
C134 281-0122-00 2.5-9 pF, Var Cer
C144 283-0197-00 470 pF Ce r 50 V 5%
C153 283-0630-00 110 pF Mica 100V 1 %

C154 283-0663-00 16 .8 pF Mica 500 V ±0.5 pF
C203 281-0122-00 2.5-9 pF, Var Ce r
C204 283-0197-00 470 pF Ce r 50 V 5%
C211 283-0221-00 0.47μF Ce r 50 V
C214 283-0197-00 470 pF Ce r 50 V 5%



Electrical Parts List-7Α11

ΑΤΤΕΝ-MAIN AMP Ci rcuit Board Assembly (εοηt)

Te kt ronix

	

Se rial/Model No.
Ckt. No.

	

Part No.

	

Eff

	

Disc

	

Description

Capacitors (con t)

C234 281-0064-00 0.25-1 .5 pF, Var Tub.
C245 281-0122-00 2.5-9 pF, Var Ce r
C246 283-0213-00 300 pF Ce r 100 V 5%
C255 281-0092-00 9-35 pF, Var Ce r
C256 283-0213-00 300 pF Ce r 100 V 5%

C258 283-0177-00 1 μF Cer 25 V +80%-20%
C261 281-0122-00 2.5-9 pF, Var Ce r
C264 283-0195-00 680 pF Cer 100V 5%
C274 283-0195-00 680 pF Ce r 100 V 5%
C279 283-0067-00 0.001 μF Ce r 200 V 10%

C287 283-0195-00 680 pF Cer 100V 5%
C295 281-0576-00 Β010100 Β049999 11 pF Ce r 500V 5%
C295 281-0632-00 Β050000 35 pF Ce r 500V 1%
C297 283-0195-00 680 pF Cer 100 V 5%
C304 290-0290-00 10 μF E lect. 25V

C317 283-0177-00 1 μF Ce r 25V +80%-20%
C335 283-0177-00 1 μF Ce r 25V +80%-20%
C345 283-0220-00 0.01 μF Ce r 50 V
C506 283-0001-00 0.005 μF Ce r 500V
C518 283-0001-00 0.005 μF Ce r 500 V

C526 283-0003-00 0.01 μF Ce r 150V
C538 283-0001-00 0.005 μF Ce r 500V
C546 283-0001-00 0.005 μF Ce r 500 V
C562 290-0177-00 13010100 Β079999 1 μF E lect . 50 V
C562 290-0420-00 Β080000 Β089999 0.68 μF Elect . 75 V 20%
C562 290-0700-00 Β090000 3.3 1.ιF E lect . 75 V 20%

C564 283-0177-00 1 μF Ce r 25 V +80%-20%
C567 283-0000-00 0.001 μF Ce r 500V
C568 283-0177-00 1 μF Ce r 25 V +80%-20%
C569 283-0177-00 1 μF Ce r 25 V +80%-20%
C572 290-0177-00 13010100 Β079999 1 /_ιF E lect . 50 V

C572 290-0420-00 Β080000 Β089999 0.68μF E lect . 75 V 20%
C572 290-0700-00 Β090000 3.3 1 ιF E lect . 75 V 20%
C574 283-0177-00 1 μF Ce r 25V +800/. -20%
C575 290-0135-00 15 μF Elect . 20 V

Relays

Κ401 *148-0034-00 Armature, dp dt, 15 V DC
Κ403 *148-0034-00 Armature, dpdt, 15 V DC
Κ405 *148-0034-00 Armature, dpd t, 15 V DC
Κ407 *148-0034-00 Armature, dpd t, 15 V DC
Κ411 *148-0034-00 Armature, dpd t, 15 V DC

Κ413 *148-0034-00 Armatur e, dpd t, 15 V DC
Κ415 *148-0034-00 Armature, dpd t, 15 V DC
Κ417 *148-0034-00 Armature, dp dt, 15 V DC
Κ431 *148-0034-00 Arm at ure, dpd t, 15 V DC



ΑΤΤΕΝ-MAIN AMP Circu it Board Assembly (cont)

Electrical Parts List-7A11

6-5

Ckt. No .
Tek t ronix
Part No.

Serial/Model No.
Eff Disc Description

Semiconductor Device, Diodes

VR124 152-0278-00 Zene r 1 Ν4372Α 400 mW, 3 V, 5%
VR144 152-0195-00 Ze ner 1 Ν751Α 400mW, 5.1 V, 5%
VR264 152-0226-00 Ze ner 1 Ν751Α 400 mW, 5.1 V, 5%
VR274 152-0226-00 Ze ner 1Ν751Α 400 mW, 5.1 V, 5%
CR306 *152-0185-00 Silicon Replaceab le 6γ 1 Ν4152

CR309 *152-0185-00 Silico n Replaceable by 1 Ν4152
CR326 *152-0185-00 Silico n Replaceable by 1Ν4152
C R329 *152-0185-00 Silicon Replaceable by 1 Ν4152
C R401 *152-0185-00 Silico n Replaceab le by I N4152
CR405 *152-0185-00 Silicon Replaceable by I N4152

CR411 *152-0185-00 Silicon Replaceable by 1 Ν4152
CR415 *152-0185-00 Silico n Replaceab le by 1 Ν4152
CR424 *152-0185-00 Silicon Replaceable by 1 Ν4152
CR431 *152-0185-00 Silico n Replaceab le by 1 Ν4152
CR439 *152-0185-00 ΧΒ060000 Silico n Replacea b le by 1N4152

Inductors

L126 *108-0569-00 55 ηΗ
L146 *108-0569-00 55 ηΗ
L148 108-0245-00 3.9 μΗ
L152 *108-0262-01 Β010100 Β010249 0.6 μΗ
L152 *108-0262-00 13010250 0.6 μΗ

L155 *108-0262-01 Β010100 Β010249 0.6 μΗ
L155 *108-0262-00 Β010250 0.6 μΗ
L174 *108-0570-00 62 ηΗ
Ll77 *108-0570-00 62 ηΗ
L242 108-0245-00 3.9 μΗ
L272 108-0245-00 3.9 μΗ

L282 *108-0373-00 56 ηΗ
L285 108-0245-00 3.9 μΗ
L419 108-0245-00 3.9 μΗ
L433 108-0245-00 3.9 μM
L562 108-0538-00 2.7 μΗ
L564 108-0538-00 2.7 IιΗ

L565 108-0538-00 2.7 μΗ
L568 108-0538-00 2.7 μΗ
L569 108-0538-00 2.7 μΗ
L572 108-0538-00 2.7 μΗ
L574 108-0538-00 2.7 μΗ

Transistors

Q1 24A, Β *151-0272-00 Silico n Dual, Te k Spec
Q184 151-0220-00 Silicon 2Ν4122
Q194
0198 *153-0582-00 Silicon Matched p ai r
Q204A, Β *151-0268-00 Silicon Du al, Tek Spec



Electrical Parts List-7A1 1
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Resisto rs

Resisto rs are fixed, compositio n, ±10% unless ot herwise indicated.

R116 315-0563-00 Β010100 Β059999 56 kΩ '/4W 50/0
R116 315-0433-00 Β060000 43 kΩ '/4W 5%
R117 315-0473-00 47 kΩ '/4W 5%

R120 311-1004-00 20 kΩ, Var

R1 21 315-0103-00 10 kΩ '/4W 5%

R122 317-0183-00 Β010100 Β069999 18 kΩ '/e W 5%
R122 315-0183-00 Β070000 18 42 '/4W 5%
R124 321-0104-00 118 Ω '/eW Prec 1 %

R126 325-0052-00 80 Ω 1/20 W Prec '/τ%

R127 325-0045-00 Β010100 Β059999 46.4 Ω 1/20W Prec '/τ%

R127 325-0107-00 Β060000 48 .7 Ω '/2W Prec 1/20%

R134 311-0605-00 200 0, Var

R144 321-0125-00 196Ω '/8W Prec 1 %

R146 325-0052-00 8011 1/20 W Prec '/τ%

R147 325-0045-00 Β010100 Β059999 46.4 Ω 1/20 W Prec '/τ%

R 147 325-0107-00 Β060000 48 .7 0 '/2 W Prec 1/20%

R148 323-0117-00 1620 '/2W Prec 1 %

Ckt. No.
Tektron ix
Part No.

Serial/Model No .
Eff Disc

Transistors (cont)

Description

Q224 *151-0212-00 Silicon Tek Spec
Q234 *151-0212-00 Silico n Tek Spec
Q244 151-0296-00 Silicon Selected from ΜΜ4049
0248 151-0202-00 Silico n 2Ν4261
Q254 151-0296-00 Silicon Selected from ΜΜ4049

0258 151-0202-00 Silicon 2Ν4261
Q264 *151-0212-00 Silicon Tek Spec
Q274 *151-0212-00 Silicon Tek Spec
Q284 151-0269-00 Silicon High frequency
0294 151-0269-00 Silicon High frequency

Q312 *151-0183-00 Silico n Selected from 2Ν2192
Q314 *151-0134-00 Silico n Replaceable by 2Ν2905
Q332 *151-0183-00 Silicon Selected from 2Ν2192
Q334 *151-0134-00 Silico n Replaceable by 2Ν2905
Q424 151-0220-00 Silicon 2Ν4122

Q444 151-0254-00 Silicon D16P4
0506 151-0223-00 Silicon 2Ν4275
Q513 151-0220-00 Silicon 2Ν4122
0516 151-0223-00 Silicon 2Ν4275
Q523 151-0220-00 Silicon 2Ν4122

Q526 151-0260-00 Silico n 2Ν5189
Q533 151-0224-00 Silico n 2Ν3692
Q536 151-0220-00 Silicon 2Ν4122
Q544 151-0220-00 Silico n 2Ν4122
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Tektronix

	

Serial/Model No:
Ckt. No.

	

Pa rt No.

	

Eff

	

Disc

	

Description

Resistors (cont)
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R149 323-0117-00 162 Ω '/2 W Prec 1 %
R156 321-0657-07 600 '/8 W Prec 1/10%
R157 321-0609-07 480 Ω '/ΘW Prec 1/10%.
R158 321-0609-07 480 Ω '/8 W Prec 1/10%
R159 321-0657-07 60 Ω '/8 W Prec 1/10%

R162 321-0657-07 60 Ω W Prec 1/10%
R163 321-0609-07 480Ω W Prec 1/10%
R164 321-0609-07 480 Ω W Prec 1/10%
R165 321-0657-07 60 0 W Prec 1/10%
R166 321-0819-07 84Ω '/8 W Prec 1/10%

Rl67 321-0818-07 373.3 Ω ΥΘW Prec 1/10%

R168 321-0818-07 373.3 Ω W Prec 1/10%
R169 321-0819-07 84 Ω '/ΘW Prec 1/10%
R175 325-0052-00 80 Ω 1/20W Ριeε '/2%α

R176 325-0052-00 800 1/20W Prec '/2%

R181 321-0140-00 280 Ω '/8 W Prec 1 %
R182 322-0633-00 2.304 kΩ '/ΘW Prec '/, %
R183 321-0890-06 Β010100 Β059999 88 .8 Ω W Prec 1/4%
R183 321-0094-03 Β060000 Β079999 93 .1 Ω W Prec '/,%
R183 321-0093-01 Β080000 90.90 W Prec '/2%

R184 321-0821-00 2.12 kΩ '/8 W Ριeε 1 %
R191 321-0782-03 40Ω '/8 W Prec '/4%
R192 321-0782-03 40Ω '/ΘW Prec '%,%
R193 322-0633-00 2.304 kΩ W Prec '/4%
R195 317-0103-00 Β010100 Β069999 10 kΩ W 5%

R195 315-0103-00 Β070000 10 kΩ '/4W 5%
R196 317-0104-00 Β010100 Β069999 100 kΩ '/8 W 5%
R196 315-0104-00 Β070000 100 kΩ '/4W 5%
R198 317-0203-00 8010100 Β069999 20 kΩ '/8 W 5%
R198 315-0203-00 Β070000 20 kΩ '/4 W 5%

R202 325-0048-00 21 Ω 1/20W Prec 1 %

R204 321-0146-00 324 Ω VΘW Prec 1 %
R206 317-0203-00 Β010100 Β029999 20 kΩ VΘW 5%

R206 321-0318-00 Β030000 20 kΩ W Prec 1 %
R211 311-0635-00 1 kΩ, Var

R212 325-0048-00 21 Ω 1/20 W Prec 1%

R213 323-0131-00 226 Ω '/2 W Prec 1 %
R214 321-0146-00 324Ω '/6 W Prec 1 %
R216 317-0203-00 Β010100 Β029999 20 kΩ '/ΘW 5%
R216 321-0318-00 Β030000 20 kΩ '/ΘW Prec 1 %

R221 315-0391-00 3900 '/4 W 5%
R222 323-0201-00 1 .21 kΩ '/2 W Prec 1 %
R223 321-0143-00 301 Ω '/8 W Prec 1%
R224 317-0201-00 8010100 Β069999 200Ω '/ΘW 5%
R224 315-0201-00 Β070000 200 Ω '/, W 5%

R226 321-0086-00 76.8(2 '/ΘW Prec 1 %
R228 317-0103-00 Β010100 8069999 10 42 '/ΘW 5%
R228 315-0103-00 Β070000 10 kΩ '/4W 5%
R229 317-0103-00 Β010100 Β069999 10 42 '/Θ W 5%
R229 315-0103-00 Β070000 10 kΩ '/4W 5%
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ΑΤΤΕΝ-MAIN AMP Circuit Board Assembly (εοηt)

Tektronix

	

Serial/Model No.
Ckt . No .

	

Part No .

	

Eff

	

Disc

	

Description

Resisto rs

	

(cont )

R234 317-0201-00 Β010100 Β069999 200Q '/8 W 5%
R234 315-0201-00 Β070000 200Ω '/4 W 5%
R236 321-0086-00 76.8 Ω '/8 W Prec 1%
R237 321-0028-00 19.1 0 '/ΘW Prec 1 %
R238 317-0103-00 Β010100 Β069999 10 42 '/8 W 5%

R238 315-0103-00 8070000 10 kΩ '/4 W 5%
R239 317-0103-00 Β010100 Β069999 10 kΩ '/θW 5%
R239 315-0103-00 8070000 10 kΩ '/4 W 5%
R240 311-0541-00 13010100 Β069999 20 kΩ, Var
R240 311-1230-00 Β070000 20 kΩ, Var

R242 323-0131-00 2260 '/2W Prec 1%
R243 325-0051-00 18.2 Ω 1/20W Prec 1 %
R246 321-0146-00 324Ω '/8W Prec 1 %

R247 321-0142-00 294 Ω W Prec 1%

R248 323-0201-00 1 .21 kΩ W Prec 1 %

R249 321-0094-00 93.1 Ω W Prec 1 %
R253 325-0051-00 18.2 Ω 1/20W Prec 1 %
R254 317-0101-00 Β010100 Β069999 100 Ω '/Θ W 5%
R254 315-0101-00 Β070000 100 Ω '/4 W 5%
R255 311-0634-00 500 12, Var

R256 321-0146-00 324Ω '/ΘW Prec 1 %
R257 317-0101-00 Β010100 Β069999 100 Ω '/8 W 5%
R257 315-0101-00 Β070000 100Ω '/4W 5%
R258 321-0004-00 10.7 Ω '/8W Prec 1 %

R259 321-0094-00 93.1 Ω '/Θ W Prec 1 %

R261 325-0048-00 21 Ω 1/20W Prec 1%

R264 321-0133-00 237 Ω W Prec 1 -/0
R266 321-0771-03 50Ω W Prec '/4%
R269 315-0303-00 30 kΩ '/4 W 5%
R271 325-0048-00 21 Ω 1/20W Prec 1 %

R272 323-0131-00 226 Ω '/τ W Prec 1 %

R274 321-0133-00 237 Ω '/8 W Prec 1 %
R276 321-0771-03 50Ω W Prec '/4%
R278 323-0090-00 84.5 Ω W Prec 1%

R279 321-0056-00 37.4 Ω '/ΘW Prec 1 %

R281 317-0470-00 Β010100 Β069999 47 Ω '/Θ W 5%
R281 315-0470-00 Β070000 47 Ω '/4W 5%
R282 321-0102-00 113Q W Prec 1 %

R284 321-0150-00 357 Ω W Prec 1 %
R285 311-0433-00 Β010100 Β069999 10012, Var

R285 311-1222-00 Β070000 100Ω, Var
R287 321-0135-00 249 Ω VΘ W Prec 1%
R289 323-0193-00 1 kΩ '/2 W Prec 1 %
R291 317-0470-00 Β010100 Β069999 47 Ω τ/Θ W 5%

R291 315-0470-00 Β070000 47 Ω '/4 W 5%

R294 321-0150-00 357Ω '/8 W Prec 1 %
R295 325-0055-00 30.1 Ω 1/20 W Prec 1 %
R296 317-0471-00 Β010100 Β049999 470 Ω '/8 W 5%

R296 317-0102-00 Β050000 Β069999 1 kΩ W 5%
R296 315-0102-00 Β070000 1 kΩ '/α W 5%

6-8
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Ckt. No.
Tektronix
Part No.

Serial/Model No.
Eff Disc Description

Resistors (con t )

R297 321-0135-00 249 Ω '/ΘW Prec 1 %
R299 323-0193-00 1 kΩ W Prec 1 %
R301 321-0122-00 13010100 Β079999 182 0 W Prec 1 %
R301 321-0127-00 Β080000 205 Ω '/ΘW Prec 1 %
R302 321-0122-00 Β010100 Β079999 1820 ΥΘ W Prec 1%

R302 321-0127-00 Β080000 205 Ω '/ΘW Prec 1 %
R304 315-0102-00 1 kΩ 1/4W 5%
R306 315-0104-00 100 42 1/4 W 5%
R307 315-0391-00 390 Ω '/, W 5%
R308 315-0391-00 390f2 1/4 W 5%

R309 315-0104-00 100 kΩ 1/4 W 5%
R312 315-0200-00 20Ω 1/4 W 5%
R314 315-0200-00 200 1/4 W 5%
R317 322-0197-00 1 .1 kΩ 1/8 W Prec 1 %
R319 321-0260-00 4.99 kΩ '/ΘW Prec 1 %

R320 311-0496-00 Β010100 Β069999 2.5 kΩ , Var
R320 311-1226-00 Β070000 2.5 kΩ, Var

R321 321-0168-00 549 Ω W Prec 1 %
R322 321-0684-00 15 kΩ 1/8 W Prec '/2%
R326 315-0104-00 100 kΩ 1/4 W 5%

R327 315-0391-00 390 .(2 1/4 W 5%
R328 315-0391-00 390 Ω 1/4 W 5%
R329 315-0104-00 100 kΩ '/, W 5%
R332 315-0200-00 20 Ω 1/, W 5%
R334 315-0200-00 20o 1/4 W 5%

R335 321-0684-00 15 kΩ W Prec 1/2%
R340 321-0356-00 49 .9 kΩ W Prec 1 %
R341 316-0336-00 33 Μ12 1/4 W
R343 321-0318-00 20 kΩ W Prec 1 %
R344 321-0338-00 32 .4 kΩ ΥΘ W Prec 1 %

R345 31 1 -0497-00 13010100 Β069999 50 kΩ, Va r

R345 311-1232-00 Β070000 50 kΩ , Var

R346 316-0336-00 33ΜΩ 1/4 W
R347 321-0362-00 57.6 42 W Prec 1 %
R421 317-0303-00 Β010100 Β069999 30 kΩ W 5%

R421 315-0303-00 Β070000 30 kΩ 1/4 W 5%
R424 315-0333-00 33 kΩ 1/4 W 5%
R431 315-0753-00 75 kΩ '/4W 5%
R435 315-0154-00 150 kΩ 1/4 W 5%
R436 315-0154-00 150 kΩ 1/4 W 5%,

R438 315-0154-00 150 kΩ W 5%
R439 315-0133-00 13 kΩ W 5%
R442 315-0154-00 150 42 '/4 W 5%
R443 315-0123-00 12 kΩ 74W 5%
R444 315-0753-00 75 kΩ 1/4 W 5%

R446 321-0356-00 49 .9 kΩ '/ΘW Prec 1 %
R447 315-0154-00 150 kΩ 1/4 W 5%
R449 321-0344-00 37 .4 kΩ '/Θ W Prec 1 %
R451 321-0344-00 37 .4 kΩ 1/8 W Prec 1 %
R452 315-0154-00 150 kΩ 1/4 W r� 5%
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ΑΤΤΕΝ-MAIN AMP Circuit Board Assembly (cont)

'See Mec hanical Parts List for replacement parts .

Ckt. No.
Tektronix
Pa rt No.

Serial/Model No.
Eff Disc Description

Resistors (cont )

R453 315-0753-00 75 kΩ '/4 W 5%
R454 315-0753-00 75 kΩ '/4W 5%
R500 311-0510-00 Β010100 Β069999 10 kΩ, Va r

R500 311-122800 Β070000 10 kΩ, Var
R501 315-0822-00 8.2 kΩ '/4 W 5%

R502 323-0166-00 523 0 '/2 W Prec 1 %
R503 323-0192-00 976 Ω '/2 W Prec 1%
R504 308-0218-00 15012 3 W WW 5%
R506 315-0100-00 ion '/4W 5%
R511 321-0321-00 21 .5 kΩ VΘ W Prec 1 %

R512 321-0246-00 3.57 kΩ '/8 W Prec 1 %
R514 315-0362-00 3.6 kΩ '/4 W 5%
R516 308-0218-00 150Ω 3 W WW 5%
R518 315-0100-00 10 Ω '/4W 5%
R519 315-0102-00 1 kΩ '/4W 5%

R521 321-0162-00 475 Ω '/ΘW Prec 1%
R522 321-0166-00 52312 '/8 W Prec 1 %
R524 315-0181-00 180 Ω '/4W 5°/ο
R526 308-0503-00 6.8 Ω 2.5 W WW 5%
R528 315-0271-00 270Ω '/4W 5%

R531 321-0246-00 3.57 kΩ W Prec 1 %
R532 321-0321-00 21 .5 kΩ W Prec 1 %
R534 315-0362-00 3.6 kΩ '/4 W 5%
R536 308-0218-00 1500 3W WW 5%
R538 315-0100-00 10 Ω '/4 W 5%

R539 315-0102-00 1 kΩ '/4 W 5%
R540 311-0510-00 Β010100 Β069999 10 kΩ, Var
R540 311-1228-00 Β070000 10 kΩ, Va r
R541 315-0822-00 8.2 kΩ W 5%
R542 323-0192-00 976n W Prec 1 %

R543 323-0166-00 5230 '/τW Prec 1 %
R544 308-0218-00 150Ω 3 W WW 5%
R545 308-0431-00 120Ω 3W WW 5%
R546 315-0100-00 10 Ω W 5%
R547 321-0193-00 1 kΩ W Prec 1 %

R548 321-0136-00 2559 '/ΘW Prec 1 %
R561 315-0510-00 51 Ω '/4W 5%
R567 315-0470-00 47Ω '/4W 5%
R571 315-0510-00 51 0 '/4W 5%

Switch
Wired or Unwired

S4405 *670-1108-00 Β010100 Β059999 Cam VOLTS/DIV
54405 *670-1108-02 Β060000 Cam VOLTS/DIV

Integrated Ci rcuits

U 194 156-0049-00 Oper. ampl . ΤΟ-99 Replaceable by Fairchild
μA741 C

U324 156-0049-00 Oper . ampl . ΤΟ-99 Replaceable by F ai rchild
μA741 C

U345 156-0049-00 Oper. ampl . ΤΟ-99 Replaceable by Fairchild
μA741 C
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Ck t . No .

	

Part No .

	

Serial/Model No .
Tektronix E ff

	

Disc

	

Description

POLARITY Circu it Boa rd Assembly

BANDWIDTH Circu it Board Assembly

'See Mec h a n ical Parts List fo r replaceme n t parts .
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*670-1109-00
*670-1109-01

Β010100
Β070000

Β069999

Bulb

Complete Board
Complete Board

DS315 *150-0057-01 B01 0100 Β069999 Incandescent 7153AS15, selected
DS315 *150-0048-01 Β070000 I ncandescen t #683, selected

Switch

S315A, Β 6 *670-1109-00 13010100 Β069999 Pu shbutton OFF SET
S315A, Β6 *670-1109-01 Β070000 Pushbutton OFFSET

*670-1110-00
*670-1110-01

Β010100
Β070000

Β069999

Bulb

Complete Board
Complete Board

DS430 *150-0057-01 B010100 Β069999 Incandescent 7153AS15, selected

DS430 *150-0048-01 Β070000 Incandescent #683, selected

Switch

Wired or Unwired

S430 6 *670-1110-00 13010100 Β069999 Pu sh bu tton POLARITY
S430 6 *670-1110-01 Β070000 Pu shbutton POLARITY

*670-1111-00
*670-1111-01

Β010100
Β070000

Β069999

Bulb

Comp lete Board
Complete Board

DS400 *150-0057-01 1301 0100 Β069999 Incandescent 7153AS15, selected
DS400 *150-0048-01 Β070000 Inca ndesce n t #683, selected

Switch

W ired or Unwi red

S400 6 *670-1111-00 13010100 Β069999 Pushbutton BAN DWIDTH
S400 6 *670-1111-01 Β070000 Pu sh button BANDWIDTH



SECTION 7
DIAGRAMS

and
MECHANICAL PARTS ILLUSTRATIONS

The following special symbols are used on t he diagrams:

POSITIO N
OFFSET
POLARITY
BANDWIDTH
STEP ΑΤΤΕΝ BAL
VOLTS/D 1V
VARIABLE

ο Screwdriver adjustment

Front or rear-panel control or connector.

Refers to the indicated diagram .

Connection sol dered to circuit board .

\B l u e line encloses components located on
circuit board .

Test point .

VOLTAGE AND WAVEFORM I NFORMATION

General. Typical voltages and waveforms appear in blue on the schematics. Α plug-in extender was used to permit access

to all poi nts indicated . Some slight deviations of voltages and waveforms can be expected between i ndividual i nst ruments .

Variations may also occur because of the type of test equipment involved in mak ing observations . The 7A11 was set up as

follows:

Display centered
OFF, except where noted otherwise
+ UP
20 MHz
Adjusted for no trace sh ift accompanying switch ing between + UP and INVERT

10 mV for voltages ; 50 mV for waveforms
CA L

Voltages. Voltages were taken with α h igh impedance voltmeter . No signal was applied to the

	

7A11 Probe.

Waveforms. Waveforms are reproductions of photographs obtained with α Tektronix C12 Oscilloscope Camera system.

The Camera system was mounted on α Tektronix 7000-Series Oscilloscope which was equipped with α 71350 Time Base, α

7Α 16 Amplifier unit, and α Χ10 probe. Α 0.4 V 1 kH z square wave signal from the Oscilloscope's Calibrator was applied to
the 7A11 Probe tip and was also applied to the Test Oscillosco pe External Trigger input jack to externally trigger the trace,
providing time-related waveforms. The Test Oscillosco pe deflection factor was0.1 V/d ivision (includ ing the Χ10 probe), the
sweep rate was 0.5 ms/divisio n, and AC-coupling was used for all waveforms.
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NOTE. :
CO NTACTS.

	

1. SEE PARTS LIST F OR
SEM ICON DUCTOR TY P ES .
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V

, Q ,23 Β

R2 (I
2 1

-7 ν

RE FEREN C E DIAGRAMS

Ο4 OFF S ET G EN ERATO R

VO LTS- DIV. SVVITG N
ξ READOUT

κ 5 ,~

Κ55

T FOR
%R TY PE S .

	

I NPUT A MPLI F IE R

	

56θ P ARTS LIST FOR EA RLII

τ_-

_

ι 59
270 S EE

; 400

+ 2 .5 ν

RΕίΑΥ

R ~- T URN

ΙΙ R '= η

------ 20

PRO BE 4V LΒ
ί. 370



αιυ
+ τν f

ωΗτ
-τν f

+2.SV f

RE D
τ20 f

νει
=400 f

OFFSET 6QΝ
ΓΟ R49f

'DEN TI FY_FROM
ssz

RΕιΑΥ θι_Κ
2ETURN ~ U

Βιυ ON ω hΙτ

	

/ J
~-F + τ ν

C1o3
.Οοι

Η

	

eικ OW ωΝτ i '~-_τν

.ΟΟ 1

	

_
αιΚ £ R ED ΟΝ ωΗΤj ~-f- ; ΖΟ

4Τ

C142
IyιF

RI1b
SbK

β11Τ
47Κ

ωΗτ ~ ~ T< -4 0FFSΕΤ

RI BO

/

	

\
SOO

[VAT-2. 1 Α6ιΕ

ί

	

-1SV

ΤΑΙ 1 AMPLIFIER

-SOY

RΙβ2
2 .3Ο4Κ

b .9

tISV

R184
2.1 ΖΚ

+SOY

-8.7V

R12F
so

Q184 -β.ΖΥ

~AZ!T%AL MAIN

RI 44
196

LI ΖΕ.
b.ST

ι14b
b.ST

R14~
8Ο

s

2
-ISV

~y
-7.2ν - . -~-~ s- .

RS9S
U134

	

'οΙ`

- SOV

! b .h

FULL

ιι Ss
Ο.6μΗ

- τ .2ν



ΒΑΝΟW Ι ΟΤ Η

	

0, 4

	

ATTENUATORS

	

ΡOLAR\ΤΥ
(SHOWN lN Sv*,V F'OSITION)

Κ4Ο1 Α Κ4Ο'S A

2ΟΜΗ

NOTES:
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7Α11 AMPLI F I ER

of

ο

Fig . &
Index
No.

2-1

Tektronix
Part No .

011-0110-00

Q
Serial/Mod el No . t

Eff Disc γ

1

Description
ι z 3 α 5

COUPLER HEAD, capacitor

-2 013-0106-00 1 TIP, retractable hook

-3 206-0114-00 1 TIP, hook
-4 166-0404-01 2 TUBE, insu lati ng, plastic

-5 013-0085-00 1 ADAPTER , bayonet, ground

-6 175-0849-00 1 LEAD, ground , 3 inc hes long

-7 175-0848-00 1 LEAD, ground, 3 inches long, threaded

-8 175-0848-02 1 LEAD, ground 12 inches long

-9 344-0046-00 3 C L I P, alligator

-10 017-0088-00 1 TERM I NATION, probe, 50Q

-11 175-1092-00 1 CA BLE, s pec ίal purpose, electrical, 18 inc hes long

070-0984-00 2 MANU A L, instruction (not shown)
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Descri ption

7Α 11 AMPL I F I ER

CARTON ASSEMBLY
(Part No. 065-0125-00)

Fig . &
Index
No.

Te ktronix
Part No .

Q
Serial/Mod el No . t

Eff Disc γ ι 2 s α s

3- 065-0125-00 1 ASSEMBLY, ca rton
- assembly includes :

-1 004-0241-00 2 CASE HALF
-2 004-0242-00 1 EN D CAP , rear

-3 004-0243-00 1 END CAP , fron t

-4 004-0748-00 1 CARTON



ABBREVIATIONS

SECTION 8
MECHANICAL PARTS LIST

Replacement parts shou ld be ordered from the Tekt ronix Field Office or Representative in your a rea .
Changes to Tekt ronix products give you the benefit of improved circuits and components . Please include
the instrument type numbe r and serial number with each order for parts or service .

7Α11

Fig : &
Index
No.

Tektronix
Part No.

Serial/Model
Eff

No.
Disc

FIGURE 1 EXPLODED

Q
t Description
Υ 1 2 3 4 5

1-1 366-1059-00 1 PUSHBUTTON, gray-IDENTIFY
-2 366-1077-00 1 KNOB, gray-POSITION

knob includes :
123-0153-00 1 SETSCREW , 5-40 χ 0 .125 inch, HSS

-3 1 RESISTOR, variable
mounting hardware : (not included ω/resistor)

-4 210-0583-00 1 NUT, hex ., 0 .25-32 χ 0.312 inch

-5 366-1023-00 1 KNOB, gray-FINE
knob includes :

213-0153-00 1 SETSCREW, 5-40 χ 0 .125 inch , HSS
-6 366-1025-01 Β010100 Β079999 1 KNOB, gray-COARSE

366-1164-00 Β080000 1 KNOB, gray-COARSE
knob includes :

213-0153-00 2 SETSCREW, 5-40 χ 0 .125 inch, HSS
-7 1 RESISTOR, variable

mounting hardware : (not included ω/resistor)
-8 210-0590-00 1 NUT, hex ., 0 .375-32 χ 0 .438 inch

200-0263-00 ΧΒ071880 1 COVER, variab le resistor
-9 366-0392-02 1 KNOB, gray-STEP ΑΤΤΕΝ ΒΑL
-10 ------ 1 RES ISTOR, variable

mounting hardware : (not included ω/resistor)
213-0020-00 1 SETSCREW, 6-32 χ 0 .125 inch

-11 670-1109-00 Β010100 Β069999 1 ASSEMBLY, circuit board-OFFSET
670-1109-01 Β070000 1 ASSEMBLY, circuit board-OFFSET

assembly includes :
380-0153-01 1 HOUSING, light

mounting hardware : (not included ω /housing)
213-0181-00 1 SCREW, thread forming, Ιέ2 χ 0 .375 inch, PHS

-12 131-0589-00 5 TERMINAL, pin
- mounting hardware : (not included ω/assembly)

-13 211-0156-00 1 SCREW , 1-72 χ 0 .25 inch, 82° csk , FHS

ΒΗΒ binding head brass h height or high ΟΗΒ oval head brass
BHS binding head steel hex . hexago nal ΟΗ5 oval head steel
CRT cathode-ray tube ΗΗΒ hex head br ass ΡΗΒ pan head brass
csk coun te r sunk HHS hex head steel ΡΗ 5 pan head steel
DE doub le end HSB hex soc ket brass RHS round head steel
FHB flat head br ass Η55 hex soc ket steel 5Ε single end
FH S flat head steel ID inside - diamete r ΤΗΒ tru ss head brass
Fil ΗΒ fillisteι head brass Ig length or long ΤΗ 5 truss head steel
Fil Η5 fiillister head steel OD outside diamete r ω wide o r width



Mechan ical Pa rts List-7A11

Fig . &
Index
No .

Tek t ronix
Pa rt No.

Se rial/Model
Eff

FIGURE

Q
No . t

Disc i

1 EXPLODED (cont)

Descri ption
1 2 3 4 5

1-14 670-1110-00 Β010100 Β069999 1 ASS EMBLY, circuit board-POLARITY
670-1110-01 Β070000 1 ASS EMBLY, circuit board-POLARITY
- - - - - - - assemb ly includes :
380-0153-01 1 HOUSING, light
- - - - - - - mounting hardware : (not included ω /housing)
213-0181-00 1 SCREW, thread forming, 4έ2 χ 0 .375 inch , PH S

-15 131-0589-00 6 TERMINAL, pin
- - - - - - - mounting hardware : (not included ω/assemb ly )

-16 211-0156-00 1 SCREW, 1-72 χ 0 .25, 82° csk , FHS

-17 670-1111-00 Β010100 Β069999 1 ASSEMBLY, circuit Board-BANDWIDTH
670-1111-01 Β070000 1 ASSEMBLY, circuit board-BANDWIDTH
- - - - - - - assembly includes :
380-0153-01 1 HOUSING, light
- - - - - - - mounting hardware : (not included ω /housing)
213-0181-00 1 SCREW, thread forming, Ιέ 2 χ 0 .375 inch , PHS

-18 131-0589-00 4 TERMINAL, pin
- - - - - - - mounting hardware : (not included ω/assembly )

-19 211-0156-00 1 SCREW, 1-72 χ 0 .25 , 82° csk , FHS

-20 366-1166-00 1 KNOB, red--VARIABLE (CAL IN)
- - - - - - - knob includes :
213-0153-00 1 SETSCREW, 5-40 χ 0 .125 inch , HSS

-21 - - - - - - 1 RESISTOR, variab le
- - - - - - - mounting hardware : (not included ω /resistor)
210-0046-00 1 WASHER, lock , internal, 0 .261 ID χ 0 .40 inch OD

-22 210-0583-00 1 NUT, hex ., 0 .25-32 χ 0 .312 inch

-23 214-1190-00 1 EXTENDER-RETRACTOR, knob
- - - - - - - extender- retractor includes :
213-0075-00 1 SETSCREW, 4-40 χ 0 .094 inch , HSS
213-0140-00 1 SET SCREW, 2-56 χ 0 .094 inch , HSS

-24 384-0496-00 1 SHAFT, extension , 4 .85 inches long
-25 366-1057-00 1 KNOB, gray-VOLTS/ DIV

- - - - - - - knob includes :
213-0153--0 2 SETSCREW, 5-40 χ 0 .125 inch , HSS

-26 333-1206-00 1 PANEL front
-27 386-1447-17 1 SUBPANEL, front

- - - - - - - mounting hardware : (not included ω/subpanel)
-28 213-0192-00 4 SCREW, thread forming, 6-32 χ 0 .50 inch , Fil HS

-29 103-0096-00 1 ADAPTER, BNC to probe
- - - - - - - adapter includes :

-30 213-0005-00 1 SETSCREW , 8-32 χ 0 .125 in ch , HSS
-31 286-1572-00 1 SUPPORT, probe
-32 200-1076-00 1 BEZEL, probe holder
-33 380-0169-00 1 HOUSING, probe

- - - - - - - mounting hardware : (not included ω/housing)
-34 211-0105-00 1 SCREW, 4-40 χ 0 .188 inch , 100 ° csk , FHS



Desc ription

probe, plastic
ephone, spring leaf ,
sleeve, plastic
tension , 1 .5 inches long
coupling, flexib le

y includes :
oupling
G, plastic
W, 4-40 χ 0 .188 inch , HSS

hardware :
variable

(not included
ock, internal , 0 .261 ID
, 0 .25-32 χ 0 .312 inch

ch
hardware : (not included
ng, split

AR, latch
elical compression
lat, latch detent
ch , plastic
GASKET
lat, sliding ground

hardware for each: (not
40 χ 0 .188 inch , 100°

circuit board-ΑΤΤΕΝ-MAIN
circuit board-ΑΤΤΕΝ-MAIN

y includes : ,
L, pin
transistor , 3 pin
semiconductor , 8 contact
relay , 8 p in
relay , 8 pin
transistor , 3 pin , gray
pin connector
erminal connecting
p line mounted
st point
R, s lide
actuator
R ASSEMBLY , cam

FIGURE 1 EXPLODED (cont)

Mechanical Parts List-W1

ω/hardware

ω /knob)

ι9k,

ω /resistor)
χ 0 .40 inch OD

in cluded ω/nut block)
FHS

AMP
AMP

plastic

switch
to r assemb ly includes :
retaining

R, detent
G, flat, gold
G, flat, green
G, flat, red
NG, front
ing hardware : (not included ω/bearing)
, sems, 4-40 χ 0 .312 inch , ΡΗΒ
h ., 4-40

	

0.188 i hex χ n

1Replace only with part bearing the same co lor as the original part in your instrument .

8-3

Fig . &
Index
No.

Tektronix Se rial/Model No.
Part No. ttt Disc

Q
t
γ 1 2 3 α 5

1-35 105-0139-00 1 RELEASE,
-36 131-0407-00 1 JACK, te
-37 358-0378-00 1 BUSHING,
-38 384-0485-00 1 SHAFT , e
-39 376-0051-00 1

-
ASSEMBLY,

assemb- - - - - -
354-0251-00 1 RING,
376-0049-00 -' 1 COUPLI
213-0022-00 2 SETSCR

-40 - - - - - - ! ιj 1 mounting
210-0046-00 1 WASHER,

-41 210-0583-00 1 NUT, hex

-42 366-1058-04 ~.~ 1 KNOB, la
mounting

-43 214-1095-00 1 PIN, spr

-44 105-0076-00 1 RELEASE
-45 214-1280-00 1 SPRING,
-46 214-1054-00

`~
/ , 1 SPRING,

-47 105-0075-00 1 BOLT, la
-48 348-0235-00 2 SHIELDING
-49 214-1061-00 1 SPRING,
-50 220-0547-01 6 NUT BLOCK

- - - - - - - mounting
-51 211-0105-00 6 SCREW, 4-

-52 670-1108-00 8010100 8059999 1 ASS EMBLY,
670-1108-02 8060000 1 ASSEMBLY,

assemb
-53

- - - - - -
131-0589-00

-
41 TERMIN

-54 136-0183-00 5 SOCKET ,
'-55 136-0237-00 3 SOCKET ,
-56 136-0337-00 8010100 Β079999 9 SOCKET ,

136-0337-00 8080000 18 SOCKET ,
-57 136-0350-00 13 SOCKET ,
-58 136-0252-00 39 SOCKET ,
-59 131-0566-00 9 LINK,
-60 129-0124-00 5 POS T ,
-61 214-0579-00 16 PIN, t
-62 214-1136-00 1 ACTUAT
-63 351-0180-00 1 GUIDE,

105-0414-00 1 ACTUAT

-64 354-0219-00 1
actua
RING,

-65 214-1127-00
214-1139-001

1
--66

214-1139-021 -

ROLLE
SPRIN
SPRIN
SPRI214-1139-031 -

-67 401-0057-00 1
-

BEAR
moun- - - - - -

211-0116-00 2 SCRE
210-0406-00 2 NU



Mechan ical Parts List-7A1 1

FIGURE 1 EXPLODED (cont)

Description
1 2 3 α 5

BEARING, rear
mounting hardware : (not included ω/bearing)
SCREW, sems, 4-40 χ 0 .312 inch, ΡΗΒ
NUT, hex ., 4-40 χ 0 .188 inch

DRUM, cam switch
CONTACT-POST ASSEMBLY
COVER, cam switch
mounting hardware : (not included ω/cover)
SCREW, 2-56 χ 0 .188 inch , PHS
WASHER, lock , internal , #2
NUT, hex ., 2-56 χ 0 .188 inch

mounting hardware : (not included ω/assemb ly )
SCREW, 4-40 χ 0 .312 inch , ΡΗΒ
NUT, hex, 0 .375-32 χ 0 .50 inch
WASHER, lock , internal, 0 .375 ID χ 0 .50 inch OD
BUSHING

BRACKET, component mounting
mounting hardware : (not included ω/bracket)
LUG, solder , SE #4
NUT, hex ., 4-40 χ 0 .25 inch
NUT, keps, 4-40 χ 0 .25 inch
SCREW , 4-40 χ 0 .25 inch , 100° csk , FHS.

BRACKET, probe reel
mounting hardware : (not
SCREW , 6-32 χ 0 .25 inch
NUT, keps, 6-32 χ 0 .312
NUT, keps, 6-32 χ 0 .312
HOLDER, plug-in chassis

included ω/bracket)
100 ° csk , FHS

in ch
inch

CLAMP , cab le, plastic, small
GROMMER, p lastic, 0 .094 inch diameter
GROMMET, U-shape
PLATE, access
CLAMP , cable, plastic, 0 .188
mounting hardware : ( not included ω/c1αmρ )
WASHER , cable clamp
NUT , keps, 6-32 χ 0 .312 inch

SHIELD, electrical
SHIELD, electrical
FRAME SECTION, top
FRAME SECTION, bottom
PANEL, rear
mounting hardware : (not included ω/panel)
SCREW , thread forming, 6-32 χ 0 .50 inch , Fil HS

Fig . &
Index
No.

Tektronix
Part No.

Se rial/Model
Eff

No.
Disc

Q
t
γ

1-68 .401-0056-00 1
-- - - - - -

211-0116-00 2
210-0406-00 2

-69 105-0126-00 1
-70 131-0604-00 14
-71 200-1010-00 1

-72
- - - - - -
211-0079-Οί

-
2

210-0001-OC 2
-73 210-0405-00 2

-
-74

- - - - - -
211-0116-00 6

-75 210-0413-00 1
210-0012-00 1

-76 358-0029-00 1

-77 407-0689-00 1
-

-78
- - - - - -
210-0201-00 1

-79 210-0551-00 1
-80 210-0586-00 1
-81 211-0101-00 5

-82 407-0621-00 1
-

-83
- - - - - -
211-0541-00 5

-84 210-0457-00 Β010100 Β071309 5
210-0457-00 Β071310 4
352-0039-00 Β071310 1

-85 343-0088-00 6
-86 348-0031-00 1
-87 348-0239-00 1
-88 386-1678-00 1
-89 343-0002-00 1

-
-90

- - - - -
210-0863-00 1

-91 210-0457-00 1

-92 337-1064-00 Β010100 Β069999 1
337-1064-04 Β070000 1

-93 426-0505-05 1
-94 426-0499-05 1
-95 386-1402-00 1

-
-96

- - - - - -
213-0192-00 4



Mechan ical Parts List-7A11

Fig . &
I ndex Tektronix
No. Part No.

Serial/Model
Eff Disc

FIGURE

Q
No . t

γ

1 EXPLODED (cont)

Desc ription
1 2 3 4 5

1-97 337-1205-00 1 SHIELD, electrical
- - - - - - - mounting hardware : (not included ω/shie ld)

-98 211-0007-00 2 SCREW , 4-40 χ 0 .188 inch , PHS

214-1206-01 1 ASSEMBLY, spool , probe cab le
- - - - - - - assembly includes :

-99 - - - - - - 1 SPOOL , probe, cable
-100 - - - - - - 1 TRAY, plastic
-101 200-1068-00 1 LID, spool

- - - - - - - mounting hardware : (not included ω/assembly)
-102 210-0457-00 2 NUT , keps, 6-32 χ 0 .312 inch

010-0251-00 1 ASSEMBLY, probe, 7Αll
- - - - - - - assembly includes :

-103 210-1087-00 1 WASHER, spring tension '
-104 206-0180_-00 1 TIP, probe
-i05 -26-4-0383-00 1 BODY HALF , top
-106 204-0393-00 1 BODY HALF, bottom
-107 337-1173-00 1 SHIELD, electrical
-108 131-0776-00 1 CONTACT, electrical , ground
-109 670-1091-00 1 ASSEMBLY, circuit board

- - - - - - - assembly includes :
-110 344-0190-00 1 CLIP, electrical
-111 136-0252-00 12 CONNECTOR , p in

2ζ4-1485-00 ΧΒ040000 1 SPRING, contact (not shown)
- - - - - - - mounting hardware : (not included ω/assemb ly)

-112 211-0161-00 1 SCREW, 0-90 χ 0 .188 Fil HS
-113 211-0160-00 3 SCREW , 0-80 χ 0 .188 Fil HS

-114 175-1140-00 1 CABLE ASSEMBLY
- - - - - - - cable assembly includes :

-115 210-0718-00 1 RIVET, tubular, -.09 inch long
200-0372-00 1 CAP , protector , p lastic,(not shown)

-116 179-1418-00 1 WIRING HARNESS, chassis
- - - - - - - wiring harness includes :

-117 131-0621-00 33 CONNECTOR , terminal
-118 131-0707-00 15 CONNECTOR , terminal
-119 352-0162-00 1 HOLDER, terminal connector , 4 wire
-120 352-0163-00 1 HOLDER, terminal connector , 5 wire
-121 352-0164-00 1 HOLDER, terminal connector , 6 wire
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improvements to ou r instr ume nts as soon as they are devel-
oped and tested .

Sometimes, du e to printi ng and sh ipping requ irements, we
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following pages .

Α single change may affect several sections . Sectio ns of
t h e manu al are often p rinted at different times, so some of
t he information on t he chan ge pages may already be in
you r manu al . Since t he change information s h eets are carried
in t he man u al u ntil ALL changes are permanently entered,
some du plication may occur. If no s u c h c hange pages a ppear
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CHANGE:

MANUAL CHANGE INFORMATION
PRODUCT 7Α 11

DESCRIPTION

ι

CHANGE REFERENCE

	

Cl/874

DATE 8-8-74

NOTE

Damage to the input FET (field-effect transistor) Q23 in the 7Α 11 probe

is possible under certain signal conditions not specified in the Instruction
Manual . These conditions are as follows :

1 . The signal must be negative and in excess of 100 Volts in magnitude

and

2 . The signal must be fast rise (less than .2 microseconds) and,

3 . Sensitivity of the 7Α 11 must be set at 5 mV, 10 mV, 20 mV, or 50 mV/div .

These conditions can occur by touching the probe tip to α negative power

The act of switching the 7Α 11 sensitivity from 0 .1 V/div to 50 mV/diν

to the FET α fast rise pulse almost equal in amplitude to whatever

is applied at the probe tip . Thus, even if α slowly changing DC
in excess of 100 Volts has been applied to the probe tip, damage to

may occur upon changing the 7Α 11 sensitivity from 0 .1 V/div to 50 mV/

supply .

applies

voltage
voltage

the FET

div . Therefore it is recommended that the 7Α 11 sensitivity be left between

0 .1 V/div and 20 V/div when voltages more negative than -100 Volts are nearby .

When using the AC Coupling Capacitor (011-0110-00) it is recommended that

the 7Α 11 sensitivity be left between 0 .1 V/div and 20 V/div until actual con-

nection to any high voltage circuit has been accomplished . This allows the

AC Coupling Capacitor to charge up while the FET is protected by one or more

input attenuators .



7Λ11 EFF SN B090000-up

ELECTRICAL PARTS LI ST AND SCHEMATI C CORRECTION S

CHANGE ΤΟ :

C255

	

281-0167-00

	

9-45, 200 V

R249

	

321-0091-00

	

86.6 Ω

R258

	

321-0016-00

	

14 .3 Ω

R259

	

321-0091-00	86 .6 0

C255, R249, R258, and R259 are located on the ΑΤΤΕΝ-ΜΑΙΝ AMP

Circu it Board s hown on schematic diagram 3 .

Μ21,559/1273
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MANUAL CHANGE INFORMATION
PRODUCT 7A11

EFF SN _100000-υρ

	

Ι DATE

	

4-4-74

CHANGE : Ι

	

DESCRIPTION

CHANGE REFERENCE Μ21,858

ELECTRICAL PARTS LIST CHANGE

ΑΤΤΕΝ-MAIN AMP Circuit Board Assembly

CHANGE TO :

Κ401 148-0034-03 Armature, dpdt, 15 V DC

Κ403 148-0034-03 Armature, dpdt, 15 V DC

Κ405 148-0034-03 Armature, dpdt, 15 V DC

Κ407 148-0034-03 Armature, dpdt, 15 V DC

Κ411 148-0034-03 Armature, dpdt, 15 V DC

Κ413 148-0034-03 Armature, dpdt, 15 V DC

Κ415 148-0034-03 Armature, dpdt, 15 V DC

Κ417 148-0034-03 Armature, dpdt, 15 V DC

Κ431 148-0034-03 Armature, dpdt, 15 V DC
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