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OPERATORS SAFETY SUMMARY

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

TERMS

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

WARNING statements identify conditions or practices that could result in personal injury or loss of life.
As Marked on Equipment
CAUTION indicates a personal injury hazard not immediately accessible as one reads the marking, or a hazard to

property including the egquipment itself.

DANGER indicates a personal injury hazard immediately accessible as one reads the marking.

SYMBOLS

in This Manual

This symbol indicates where applicable cautionary or other information is to be found.

As Marked on Equipment
11 DANGER—High voltage.

@ Protective ground (earth) terminal.
A ATTENTION—refer to manual,
Do Not Remove Covers or Panels

To avoid personal injury, do not remove the product covers or panels. Do not operate the product without the covers and
panels properly installed.
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SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Do Not Service Alone

Do not perform internal service or adjustment of this product uniess another person capable of rendering first aid and
resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this product. To avoid personal injury, do not touch exposed connections
and components while power is on.

Disconnect power before removing protective panels, soldering, or replacing components.

@ v
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SIGNAL STANDARDIZER FEATURES

The Signal Standardizer is a calibration aid for aft 7000-series oscilloscope mainframes. It can be used to check the gain,
+ and - step response, and frequency response of the display and trigger channels of the oscilloscope. It will alsc permit

common-mode rejection checks of the display channels, and has an AUX IN feature that is useful as an aid in checking
horizontal timing and linearity of the oscilioscope.



INTRODUCTION

The Instruction Manual has eight sections that provide
operating and servicing information for the Signal
Standardizer, 067-0587-02. Sections 1 and 2 contain
information about operating the instrument, and sections
3 through 8 contain servicing information for use by
gualified service personnel. Schematic diagrams are
located at the rear of the manual and can be unfolded for
reference while reading other parts of the manual. The
reference designators and symbols used on the schematics
are defined on the first page of the Diagrams and Circuit
Board fllustrations section. Abbreviations used in the
manual, except those in the parts lists and schematics,
comply with the American National Standards Institute

Section 1—087-0587-02

Ti

¥1.1-1972 publication. The parts lists are computer
printouts and use computer-supplied abbreviations.

DESCRIPTION OF INSTRUMENT

The 067-0587-02 Signal Standardizer is a calibration aid
for all 7000-series mainframes, It will standardize al}
mainframes to alt 7-series plug-in units, both verticat and
horizontal. Test functions permit calibration of deflection
factor, transient response, and gain of trigger channels,
Bandwidth measurements of mainframes alone can be
made by connecting a frequency standard fo the AUX IN-
CW IN connector. The gain of the horizontal chamnnel can
bhe calibrated by applying a signal from a time-mark
generator to the AUX IN-CW IN connecior with the TEST
selector set to AUX IN.

SPECIFICATIONS

The electrical specifications listed in Table 1-1 apply when the following conditions are met: (1) The instrument must
have been adjusted in an ambient temperature between +20° and +30°C (+60° and +86°F). (2) The instrument must he
operating in an ambient temperature between +20° and +30°C {(+68° and +86°F) and (3) The instrument must have been

operating for at least 20 minutes.

TABLE 1-1
Electrical Characteristics

Characteristic

Performance Requirement

SIGNAL SOURCES

GAIN Staircase
Accuracy

8 Div (-3 tot+3)
8 Div {-4 10 +4)
Linearity

+0.3%.
10.5%.
10.2% of full range {10 div}.

Position Range

1 div minimum.

Ouiput Impedance

5C ) +0.5% per side.

STEP RESPonse Generator
AMPLITUDE Range

At least 2 to 10 div,

POSITION Range

Flat top can be positioned at least 5 div from center screen.

Risetime (b Div step)

150 ps manx,

Aberrations {b Div step}

2% peak.

1-1
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TABLE 1-1 {CONT.)
Electrical Characteristics

Characteristic l Performance Regquirement

SIGNAL SOURCES {CONT.)

REP RATE Selectable in decade steps from 10 Hz to 1 MHz
{accurate to 0.1%]}.

Qutput Impedance 50  per side.

FREQ RESP (CW Levealed)

Imput Impedance (CW N} 5O {3 £3% at dc.
input Range (6 Div Displayed) 05 to 1V p-p.
Amplitude Range At least 4 to 10 div.
Position Range At least 24 div,
Flatness {6 Div Displayed) 3% (3 MHz to 1 GHz}.
Freq Sweep Rate 10 Hz max.
Output Impedance 50 O per side.

AUX IN
Maximum Safe Input 3 V pk.
Input Impedance (Aux [n) 50 O 3% at dc.
Sensitivity AMPLITUDE Set to Maximumj 50 mV/div £10%.
Bandwidith {AMPLITUDE Set to Maximumy) 50 kHz to 1 GHz.
POSITION Range At least +4 div,

COMMON MODE

Input impedance 50 (0 +1%.
Input Requirement for Com Mode Test 400 mV p-p.
Cutput Impedance 50 O £1% per side differentially.

TRIGGER OUTPUTS

Internal
GAIN and STEP RESP Modes At least 250 mV differential at selected REP RATE.
FREQ RESP and AUX [N Modes At teast B0 V/div differential.

External

PRETRIG OUT (STEP RESP)

Impedance 50 O t5%.
Amplitude {Into 50 Q) 05 V £10%.
lead Time internally variable from less than 55 ns to

greater than 95 ns.

Rise Time Less than 2.6 ns.

1-2
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TABLE 1-2
Environmenta! Characteristics
Characteristic Performance Requirement
Temperature
Operating +20° to +30° C mainframe ambient.
Storage -56° to +75° C.
TABLE 1-3

Physical Characteristics

Characteristic Performance Requirement
Net Weight About 0.85 kg {1 b 14 oz).
Dimensions See Figure 1-1.

; E = p
2 =
7 = !
a o
o
o
i
a -
-
®® @ s =
Ly P— j i 1}
H#(
. 2.800 12,500 BOOL. .
7.1 (31.7) 2.9
14.100
(35.8)
NOTES: Dimensions are given with top figure
tn irs_c?xes and bottom figure in
centimeters, 24771
Figure 1-1. Dimensions of Signal Standardizer.
1-3
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STANDARD ACCESSORIES

.................................. Instruction Manual

INSTRUMENT PACKAGING

If the instrument is to be shipped to a Tektronix Service
Center for service or repair, attach a tag showing the
following: Owner (with address) and the name of an
individual at your firm who can describe the service
required.

Save and re-use the package in which your Signal
Standardizer was shipped to you. If the original packaging
is unfit for use or is not available, repackage the
instrument as follows:

1. Obtain a corrugated-cardboard carton with a 200
pound test strength, and having inside dimensions of

1-4

no less than six inches more than the instrument
dimensions; this allows for cushioning.

2. Surround the instrument with polyethylene
sheeting to protect the finish.

3. Cushion the instrument on all sides by tightly
packing dunnage or urethane foam between the carton
and the instrument, allowing three inches on all sides.

4. Seal the carton with shipping tape or with an
industrial stapler.
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OPERATING INSTRUCTIONS

This section describes the basic functions of the 067-0587-02 Signal Standardizer when operated in a 7000-series
oscilloscope. The Signal Standardizer operates in one of the vertical or horizontal plug-in compartments of the
oscilloscope. Detailed information for calibrating or testing the oscilloscope appears in its Instruction Manual.

The Signal Standardizer can be used to check the gain, + and - step response, and frequency response of the display and
irigger channeis of the oscilloscope. It wiil also permit common-mode rejection checks of the display channeis, and has
an AUX IN feature that is useful as an aid in checking horizontal timing and linearity of the oscilloscope.

AMBIENT TEMPERATURE
CONSIDERATIONS

For specified accuracy, the Signal Standardizer should
operate in mainframes where the ambient air
temperature is between +20 © and +30° C (+68 10 +86° F).

The Signal Standardizer can be stored in ambient
temperatures between -55° and 75° C (-67 to +167° F).
After being stored at temperatures above +30° C, allow
the chassis temperature to cool to within the operating
limits before applying power. Operating the Signal
Standardizer at ambient temperatures either above or
below its specified operating limits may result in reduced
accuracy.

CONTROLS AND CONNECTORS

To make full use of the capabilities of the Signal
Standardizer, the operator should be familiar with the
function and use of each external control and connector.
Figure 2-1 shows and describes the front-panel controls,
connectors, and indicator.

DETAILED OPERATING
INFORMATION

TEST EQUIPMENT REQUIRED

The following test equipment was used as a basis to
write the Detailed Operating Information. Other test
equipment, which meets these requirements, may be
substituted. When other eguipment is substituted, the
control settings or setup may need alteration.

1. Tektronix 7000-Series Oscilioscope

Description: Wide-bandwidth, general-purpose
oscilloscope.

Type Used: TEKTRONIX 7704A Oscilloscope System.

. Test Oscilloscope (Sampling)

Description: Wide-bandwidth, general-purpose
oscilloscope.

Type Used: TEKTRONIX 7704A Oscilloscope System,
with appropriate plug-in units {see below).

. Dual-Trace Amplifier

Description: Tektronix dual-trace plug-in amplifier
unit for 7000-series oscilloscopes.

Type Used: TEKTRONIX 7A24 Dual Trace Amplifier.
{Used with Test Oscilloscope described above.)

. Time Base for 7000-Series Oscilloscope

Description: Horizontal time base for 7000-series
oscilloscopes.

Type Used: TEKTRONIX 7B80 Time Base.

. Tektronix Sampling Plug-ln Units

Description: Bandwidth, dc to 4 GHz Deflection factor,
10 mV/div, Input impedance, 50 Q. Sweep speed, 10
ps/div to 5 ms/div.

Type Used: TEKTRONIX 7511 Sampling Unit (2
required). TEKTRONIX $-2 Sampling Head (2
required). TEKTRONIX 7711 Sampling Sweep Unit.

. Sine-Wave Generator with Leveled Output

Description: Frequency range appropriate for the
oscilloscope to be tested. Qutput amplitude; 0.5 V to
4.0 V p-p into 50 Q.

Type Used: TEKTRONIX SG 504 Leveled Sine Wave
Generator,

2-1
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Figure 2-1. Front-panel controis, connectors, and indicator,
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AMPLITUDE Control

Adjusts amplitude of the output signal in the AUX IN, STEP RESP and FREQ RESP modes.

POSITION Controi
Positions the display vertically when placed in a vertical compartmant, or horizontally when placed in a horizontal
compartment.

REP RATE Pushbuftons
Select repetition rate for STEP RESP mode and clocking rate for the GAIN staircase generator, and the
trigger signal rate in + and - STEP RESP and GAIN.

TEST Seiector

VERTical OR HORiZontal (Selects a signal source for connection to pins A11 and B11 of the output connector.)

AUX IN
Selects the AUX IN—CW IN connector as signal source.

FREQ RESP
Selects the AUX IN—CW IN connector as signal source for bandwidth check. Sine-wave signal
is leveled when the CW LEVELED indicator is lit.

-STEP RESP
Selects negative-going pulse from STEP RESP generator for transient-response check.

+STEP RESP
Selects positive-going pulse from STEP RESP generator for transient-response check,

GAIN
Selects staircase-waveform generator for GAIN check.

COM MODE
Selects signal from COM MODE conector for common-mode check.

TRIGGERIng {Selects a signal source for connection to pins A13 and B13 of the output connector.)

GAIN
Selects staircase-waveform generator for trigger Gain check.

+8TEP RESP
Selects positive-going pulse from STEP RESP generator for trigger transient-response check.

-STEP RESP
Selects negative-going pulse from STEP RESP generator for trigger transient-response check.

FREQ RESP
Selects the AUX IN—CW IN connector as signal source for trigger bandwidth check. The CW IN signal
is leveled when the indicator is lit.

COM MODE Connector
When the TEST selector Is in the COM MODE position, signals applied to this connector reach the mainframe
as common-mode signals.

PRETRIG OUT Connector

The PRETRIG OUT connector furnishes a signal that precedes, by a preset lead time, the pulse used for
checking step response.

AUX IN--CW IN Connector
Input connector for signals used in checking frequency response and checking horizontal timing and linearity.

(8) CW LEVELED Indicator
' When lit, indicates that the output of the FREQ RESP signal source is leveled.

24272

Figure 2-1. Front-panel controls, connectors, and indicator {continued),
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7. Time-Mark Generator

Description: Provides marker outputs at 1 ns to 5 s
intervals. Output impedance 50 £3. Qutput amplitude
at least 1 V peak intc 50 Q.

Type Used: TEKTRONIX SG 501
Generator,

Time Mark

8. Plug-In Extender for Tekironix 7000-Series
oscilloscopes

Description: Provides a means of accessing the
oscitloscope’s trigger signals.

Type Used: Tektronix Part 067-0589-00.

9. Power Module

Description: Tektronix TM 500-series power module
with one or more plug-in compartments.

Type Used: TEKTRONIX TM 501 Power Module (used
for the SG 504 Leveled Sine Wave Generator and the
TG 501 Time Mark Generator).

10. Cables

Description: Coaxial; length, 42 inches, male bnc
connectors on each end; impedance, 50 0.

Type Used: Tektronix Part 012-0057-01.

HOW TO CHECK THE GAIN OF A DISPLAY
CHANNEL

1. Install the 067-0587-02 Signal Standardizer in a
vertical or horizontal plug-in  compartment of the
oscilloscope.

2. Install a time base in a plug-in compartment of the
opposite axis, (e.g., if you put the Signal Standardizer in a
vertical plug-in compartment, put a time base in a
horizontal plug-in compartment.)

3. Turn on the oscilloscope,

4. Set the TEST selector to the VERT or HORIZ GAIN
position.

5. Set the time base to a fast sweep speed (e.g., 1
us/div), auto trigger, and do net trigger the sweep. In this
condition, the staircase waveform from the Signal
Standardizer will appear as solid lines across the display.

6. Check the gain of the oscilloscope’'s deflection
amplifier. There shculd be one line (trace) per major

2-4

division of the graticule. (The deflection sensitivities of
the vertical and horizontal channeis of 7000-series
mainframes are the same.)

The lines can also be used to check or set the vertical and
horizontal linearity and geometry;, the REP RATE is
selectable, but the 1 kHz rate is optimum for most
applications.

Using REP RATE settings higher than 1 kHz when setting
gain will cause errors because the semiconductors in the
mainframe amptifier cannot stabilize thermally at those
rates.

HOW TO CHECK THE STEP RESPONSE OF A
DISPLAY CHAMNNEL

1. install the Signal Standardizer in a plug-in
compartment of the oscilloscope.

2. Install a time base in a plug-in compartment of the
opposite axis. (e.g., if you put the Signal Standardizer in a
vertical plug-in compartment, put a time base in a
horizontal plug-in compartment.}

3. Turn the oscilloscope on.

4. Set the Signal Standardizer TEST selector to the VERT
or HORIZ STEP RESP position, + or - polarity, in this mode
of operation, a pulser circuit in the Signal Standardizer
generates a series of fast-rise pulses for checking the
rise time of the selected amplifier in the mainframe.

5. Use the AMPLITUDE controi and REFP RATE
pushbuttons to adjust the size and repetition rate of the
test pulses.

6. Observe the step response on the crt display.

HOW TO CHECK THE FREQUENCY RESPONSE
OF A DISPLAY CHANNEL

1. Install the Signal Standardizer in a vertical or
horizontal piug-in compartment of the oscilloscope.

2. Install a time base in a plug-in compartment of the
opposite axis. {e.g., if you installed the Signal
Standardizer in a horizontal plug-in compartment, put a
time base in a vertical plug-in compartment.)

3. Preset the time base as follows:

Triggering Mode .. ........ ..o vt Auto

Level ... oot Fully ew or cow

Fime/Div.. . oo 1 us or faster
@



4. Turn on the oscilloscope.
5. Preset the Signal Standardizer as follows:

TEST selsctor ...... VERT or HORIZ FREQ RESP
AMPLITUDE control.......oov i n o Midrange

6. Connect the output of a leveled sine-wave generator to
the AUX IN connector with a b0 ) coaxial cable.

7. Set the output freguency of the sine-wave generator {o
the reference frequency specified in the oscilloscope
manual.

8. Vary the output level of the sine-wave generator to
find the point where the CW LEVELED indicator comas
on.

9. Set the AMPLITUDE control to present a 6-division
display on the crt,

10, Manually advance the frequency output of the sine-
wave generator to the upper limit to be checked, Watch
the CW LEVELED indicator while changing the
frequency.

a. If the CW LEVELED indicator goes out, increase the
output of the sine-wave generator until the indicator
cemes on again. Then return the sine-wave generator to
the reference frequency and check that the display is still
6 divisions in amplitude. Adjust the AMPLITUDE control
if necessary.

NOTE

Input signals that are either too great or too
smalf may cause the CW LEVELED indicator
to go out. The useful range of inputs is 0.4 to
1.0V, pp

b. Verify that the sine-wave generator frequency can be
changed from the reference frequency 1o the upper limit
with the CW LEVELED indicator staying on,

11. With the sine-wave generator at the upper frequency
limit, check that the display meets the specification of the
oscilloscope being tested.

TESTING COMMON-MODE REJECTION OF A
DISPLAY CHANNEL

When the TEST selector is in the COM MODE position,
the Signal Standardizer connects the signal from the
COM MODE connector to the + and - signal output lines
via 50 0 resistors.

To test the common-mode rejection of a display channel,
proceed as follows:

1. Install the Signal Standardizer in a vertical or
horizontal plug-in compartment of the oscilloscope.

Operating Instructions—067-0587-02

2. Install a time base in a plug-in compartment of the
opposite axis. {e.g., if you put the Signal Standardizer in a
horizontal plug-in compartment, put a time base in a
vertical plug-in compartment.}

3. From a leveled sine-wave generator, apply a 400 mV
p-p signal of the desired frequency to the COM MODE
connector with a 50 ) coaxial cable.

One convenient way to measure the amplitude of the
input signal follows:

a. Apply sine wave to AUX IN connectar.

b. Set TEST selector to VERT or HORIZ AUX IN.
¢. Turn AMPLITUDE control fully cw.

d. Vary the output amplitude of the sine-wave generator
to cause a display of 8 divisions amplitude (400 mV at 50
mV./div).

You can now apply the 400 mV to the COM MODE
connector,

4, For the common-mode rejection specification of the
particular oscilloscope, refer to its instruction manual.

USE OF THE AUX IN FEATURE

When the TEST Selector is in the AUX IN position, the
Signal Standardizer can be used as an aid in checking
horizontal timing and linearity of the oscilloscope. The
Signal Standardizer shouid be instalied in a vertical plug-
in compartment, and a time base installed in a horizontal
plug-in compartment of the oscilloscope. Connect a time-
mark generator to the AUX IN connector.

HOW TO CHECK THE GAIN OF A TRIGGER
CHANNEL

Checking the gain of a trigger channel requires a test
oscilloscope to permit viewing the trigger signal. Use a
plug-in extender to make the trigger signals accessible
outside the oscilloscope being tested. To check the gain
of a trigger channel, proceed as follows:

1. Install the Signal Standardizer in the desired vertical
plug-in compartment of the oscilloscope being tested.

2. Disconnect the two bnc connectors from the jacks
marked A-20 and B-20 in the plug-in extender. Be sure
the two connectors do not touch the circuit board and
cause short circuits.

3. Use two coaxial cables with bne connectors to connect
the A-20 and B-20 female connectors in the plug-in
extender to the input connectors of the test oscilloscope.
Use 50 Q terminators only if the test oscilloscope does
not have an input impedance of 50 (.
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4. Install the plug-in extender in a horizontal plug-in
compartment,

5. Turn both oscitloscopes on.

6. Set the Signal Standardizer TEST selector to TRIGGER
GAIN.

7. Set the test oscilloscope as follows:

Volts/Div, CHT and CH2 . ................. 50 mV
Time/Div................ 1 us or any other "fast”

sweep speed
Vertical Mode. ..o ittt Add

8. Invert ane of the channels of the test oscillocope. The
test oscilloscope should display a series of horizontal
lings. There should be one line per major division.

HOW TO CHECK THE STEP RESPONSE GF A
TRIGGER CHANNEL

Checking the step response of a trigger channel requires
a test oscilloscope to permit viewing the trigger signal.
Because of the speed of the trigger signal, a sampling
oscilloscope may be required. Use a Tektronix 7000-
series osciloscope with two 7511 Sampling Units and a
7711 Sampling Sweep Unit, or an equivalent system, to
view the trigger signal. Use a plug-in extender to make
the trigger signals accessible outside the oscilloscope
being tested,

To measure the step response of a trigger channel,
proceed as follows:

1. Install the Signal Standardizer in the desired vertical
plug-in compartment of the oscilloscope being tested.

2. Disconnect the two bnc connectors from the jacks
marked A-20 and B-20 in the plug-in extender. Be sure
the two piugs do not contact the circuit board and cause
short circuits.

3. Use two short, equal-length coaxial cables with bne
connectors to connect the A-20 and B-20 female
connectors in the plug-in extender to the 5-2 Sampling
Heads in the 7511 Sampling Units (A-20 to the left
7511). Use GR-to-bnc adapters to connect the cable to
the $5-2 heads. Connect the PRETRIG OUT signal from
the Signal Standardizer to the Trig input connector of the
7711 Sampling Unit. Figure 2-2 shows the connections.

4. Install the plug-in extender in a horizontal plug-in
compartment.

5. Set the Trigger Source switch on the oscilloscope
being tested o select the vertical plug-in compartment
that contains the Signal Standardizer,

26

6. Turn both oscilloscopes on.

7. Set the Signal Standardizer TEST selector to TRIGGER
STEP RESP, either polarity.

8. Set the test scope controls as follows:

Horizontal Mede .................. e A
VertMode ... Add
7S11s, both
mVolts/Div .o e e 50
Variable (Calin) ........... ..., in
SMOOth . i e e In
(21771 N In on right 7811
FUp. In on left 7511
7T11
TimePosRng ... iiiiiiniiininn,, B us
Time/Div ... 1ns
Variable {Calln) ....... ..o, In
SEQUENTIAL. ...t i in e n
137021 o T Fully cw
2 o D In
Trigger Slope ..o it e +
Trig Input
Ext 8002V Max ..., In

Oscilloscope
under test

Signal
Standardizer

Horizontal
I A B

Plug
PRE In
TRIG ; Ext
ouT
2.2
N

75117811 7111 \ 8-20
TRIG 'A-20

INPUT

b L5 Coaxial
== Cables

Adapters,
GR 1o bre

242714

Figure 2-2. Test setup to measure step response of trigger
channel.



Set the Trig Level and Stability controls on the 7711 to
present a stable display.

9. Set the REP RATE, POSITION, and AMPLITUDE
controls on the Signal Standardizer to present a display
of the desired speed and size, positioned in the center of
the crt. Usually, the faster sweep speeds and repetition
rates will provide sufficient horizonta! expansion to
facilitate measuring the rise time of the pulse.

10. Center the Delay control on the left 7511.

11. Adjust the Delay control on the right 7511 for the
fastest displayed rise time.

12. Measure the rise time. Rise time is the time required
for the pulse to change from its 10% to 90% amplitude
point.

NOTE

Because of high-frequency losses in the
coaxial cables, the rise time at the test oscillo-
scope may be longer than jt is at the imterface
connector in the oscilloscope being tested.

This procedure can be repeated for all the trigger
channels to be tested.

HOW TO CHECK THE FREQUENCY RESPONSE
OF A TRIGGER CHANNEL

Checking the frequency response of a trigger channel
requires another oscilloscope to permit viewing the test
signal and its amplitude. Because of the frequencies
nvolved, a sampling oscilloscope may be needed. Use a
Tekironix 7000-series oscilloscope with two 7811
Sampting Units and a 7T11 Sampling Sweep Unit, or an
equivalent system, to view the test signal from the trigger
channel, Use a leveled sine-wave generator with a
frequency range adequate for the oscilloscope being
tested, such as the Tektronix SG 504,

To check the frequency response of a trigger channel,
proceed as follows:

1. install the Signal Standardizer in the desired vertical
plug-in compartment of the oscitloscope being tested.

2. Disconnect the two piugs from the jacks marked A-20
and B-20 on the plug-in extender. Be sure the two plugs
do not contact the circuit board and cause short circuits.

3. Use two short, equal-length coaxial cables to connect
the A-20 and B-20 female connectors in the plug-in
extender to the §-2 Sampling Heads in the 73511
Sampling Units. Use GR-to-bnc adapters to connect the
cables to the 5-2 heads.

Operating Instructions—067-0587-02

NOTE

When using Tektronix 7511s and a 7T171 ina
four-hole oscilloscope, put the 7711 in the
left (A} horizontal plug-in compartment.

4. Install the plug-in extender in the desired horizontal
plug-in compartment of the oscilloscope under test.

6. Turn both oscilloscopes on.

6. Set the Signal Standardizer TEST selector to TRIGGER
FREQ RESP.

7. Connect the output of the leveled sine-wave generator
to the AUX IN connector on the Signal Standardizer with
a B0 O coaxial cable. Figure 2-3 shows the connections.

8. Set the Signal Standardizer AMPLITUDE control to
mid-range.

9. If you are using a 7S11-7711 sampling system, preset
its controls as follows:

7511s
mVolts/Div .. ... e 50
Variable {Calln) ... ... .o In
Dot Response
Smooth ... e in
o in, on left 7511
Y21 o in, on right 7811
77111
SIOPE . e e e +
Time Pos Rng
Time/Div ........... Set to display 5-20 cycles
at the frequency being
measured
Yo7 .o Fully clockwise
0= o in
Sequential ... .. i e e e In
Trig Input
ExtB0002VMax .....c.ooiiiiiii. in
Mainframe
Vertical Mode .................oe il Add
HorizontalMode. ......... ... .o ... ... A

10. Connect the Sig Out connector of the oscilloscope
being tested to the Trig Input connector of the 7T11 with
a 50 () coaxia! cable. Figure 2-3 shows this connection.
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(Set the Trigger Source switch, on the oscilloscope being
tested, to select the vertical plug-in compartment that
contains the Signal Standardizer.)

11. Set the Trig Level and Stabitity controls on the 7T11
to present a stable display.

12. Set the sine-wave generator to the reference
frequency specified in the oscilloscope manual.

13. Change the output level of the sine-wave generator
1o the point where the CW LEVELED indicator comes on.

14, Set the AMPLITUDE control to provide a 8-division
{300 mV at BO mV/div) display on the test oscilloscope.

15, Manually advance the frequency output of the sine-
wave generator to the upper limit to be checked. Watch
the CW LEVELED indicator while changing the
frequency.

a. If the CW LEVELED indicator goes out, increase the
output of the sine-wave generator until the indicator
comes on again. Then return the sine-wave generator to
the reference frequency and check that the display on the
test oscilloscope is still 6 divisions in amplitude. Adjust
the AMPLITUDE control cn the Signal Standardizer if
necessary.

NOTE

Input signals that are either too great or too
small may cause the CW LEVELED indicator
to go out.

b. Verify that the sine-wave generator frequency can be
changed from the reference frequency to the upper limit
with the CW LEVELED indicator staying on.

16. With the sine-wave generator at the upper frequency
limit, check that the display on the test scope meets the
specification of the instrument under test.

2-8

NOTE

Because of high-frequency Iosses in the
coaxial cables, the bandwidth at the test
oscilloscope may be lower than it is at the
. interface connector in the oscilloscope being

tested.
Oscilloscope Sig
‘ under test L~ Out
Signal
Standardizer . -
Herizontal
A B
Sine-Wave Plug
Generator AUX é:{
IN
O o 40(1
A-20 B-20
Test
Oscilioscope
751117811 7T
TRIG
INPUT
@8‘2 _ NOU
Adapters,
GR to bne
2427-15

Figure 2-3. Test setup to check frequency response of trigger
channel.




THEORY

Section 3—067-0587-02

F OPERATION

BLOCK DIAGRAM DESCRIPTION

The Signal Standardizer can furnish three different
output signals to the mainframe being tested. First, a
staircase waveform for use as an amplitude reference
when setting gair; second, a fast-rise pulse for checking
transient response; and third, a constant-amplitude sine

wave for checking frequency response. A clock generator
is the signal source for the staircase generator and the
pulser. An external source must supply the sine wave.
The Block Diagram, Figure 3-1, shows the relation of
these circuits,

DETAILED DESCRIPTION

STAIRCASE GENERATOR

CLOCK GENERATOR

The Clock Generator, which consists of U115, U121,
Q139 and 140, appears on the top of diagram 1. Crystal
¥113 is the frequency-setting element for the oscillator
in U116, which operates at 1 MHz, The REP RATE

switch, S1085, selects U115's output frequency by
controlling its internal frequency division. The output of
U115 travels through the six stages of hex-inverter U121
to become the Clock signal for the Pulser of diagram 2.
Variable capacitor C152 {Leadiime} on the output of
U121C provides an adjustable delay time for the Clock
signal. The Clock signal tags the Pretrig Out signal by the
delay time introduced by C152 and the A, B, C, and D
sections of U121, The output of U121E drives differential
pair 0139-Q140, which generates the Pretrig Qut signal.

PRETRIG
our
CLOCK
GENERATOR 50) J143 @
- __ cLOCK
i | POSITION | STAIRCASE .
g ¥ GENERATOR - +
i "
SIGNAL

} [ AMPLITUBE !

2
&
b
B

&

ey SWITCHING b — 5

i

@ TO

MAIN-
R FRAME
> - e
» LeveLer (3> | conTRoL
o > = TRIGGER
J341 @
P
COM -
MODE O -
J410 @
2427-3
Figure 3-1. Block diagram of Signal Standardizer.
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STAIRCASE GENERATOR

The Staircase Generator consists of U130, U150, U160,
U170, U179, and U189. The lower part of diagram 1
shows the Staircase Generator.

Clock pulses increment counter U130, whose four
outputs connect to flip-flop (FF) U150 and multiplexer
13160, U180 acts as a select control for U160. Starting
from a count of zero, U130 increments with each Clock
pulse. The eleventh Clock pulse causes logic levels of
1010 {Hi, LO, HI, LO) on the Qa, Qs Qc¢, and Op outputs of
U130, which causes U150 to switch its Q output to a
high-logic tevel. This high-logic level causes multiplexer
U180 to connect its B inputs to its output. The B inputs to
U160 for Clock pulses 12 through 15 are 0101, This
causes D/A converter U170 to produce a constant output
at the sixth tevel of the staircase for a time equal to the
duration of five clock intervals. The five-times duration
produces a brighter display on the cathode-ray tube {cri)
at the center line. Figure 3-2 shows the staircase
waveform that appears at the output of U178,

D/A converter U170 converts the digital output of
multiplexer U160 to the staircase waveform. The Gain
Cal adjustment, R165, sets the voltage reference for D/A
converter Ut70.

A current-to-voltage converter, U179, changes the output
of D/A converter U170 to the voltage waveform that
goes 1o the mainframe.

The POSITION controt, R205, supplies an offset voliage
to U179 via U284B and U272A (diagram 2} The offset
voltage, called -Pos, determines the operating level of
U179, which sets the position of the display on the crt of
the mainframe.

o LEVEL 6

112131456 (7[8|9110{1T112{13[14]15|16

R e

CLOCK PULSE INTERVALS

2427-4

Figure 3-2. Staircase waveform at output of U179 (TP 181).

PULSER

The Pulser circuitry consists of differential pair 0216-
Q217, amplifiers U240 and U250, and shaper U280,
Transistors Q288, 0289, Q292 and Q293 transmit
amplitude information to the shaper. Position information
reaches the shaper via L2848, U284A and U272A.

Clock pulses from the Clock Generator activate input
transistor Q216. The output of G216 and Q217 drives
U240, which reduces the rise time of the Clock pulse that
drives U250, Amplifier U250 increases the slope of the
pulse and applies it to shaper U280. Pulse shaper U280
has two pairs of Schotiky diodes. (For a simplified
diagram of U280, see Fig. 3-3.) In the quiescent
eondition, the dicdes on the right (marked "R” in Fig. 3-3)
are conducting current; the top diode conducts Q2982's
collector current, and the bottom diode conducts Q289's
collector current. (The left-hand diodes are reverse-
biased.) The AMPLITUDE control establishes a current
between about 2 to 10 mA which flows through each R
diode, generating voltages between +0.05 and +0.25 volt
at the junctions marked “JT" and "JB" in Figure 3-3.

A pulse from U250 causes & negative transition at
U280's pin 9 input and a positive transition at its pin 7
input. The steep slopes of the input transitions switch the
Schottky diodes in U280, turning on the left diodes and
turning off the right diodes. The fast switching action of
the Schottky diodes produces a fast-rise output pulse.
When the right diodes cease conducting, the voltages at
the JT and JB points {Fig. 3-3} decrease to zero, creating
a flat output pulse. The pulse from JT reaches output pin
19 of U280 via the inductor, and the pulse from JB
reaches output pin 17 via the other inductor.

The AMPLITUDE control varies the gain of differential
pair 0216-Q217, amplifier U280, and shaper U280
Distributing gain changes among stages helps optimize
the transient response.

To control the position of the display, the output of the
front-panel POSITION contro! {R205) biases the pin 1 and
pin 15 inputs of shaper U280 via amplifiers U284B,
U272A, and U284A. When the front-panel TEST switch,
S430A, is in the -STEP RESP, FREQ RESP or AUX IN
position, S430A grounds the pin b input of L2848 and
causes U284B to invert. When pin 5 is not grounded,
U284B is a non-inverting amplifier and ensures that the
dispiay always goes upward when the POSITION control
is rotated clockwise,

The Step Resp Symmetry adjustment, R285, enables the
pulses at pins 17 and 19 of U280 to be set for
symmetrical response. .

The Trans Resp adjustment, R235, adjusts the transient
response of the Pulser.
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Figure 3-3. Simplified diagram of shaper U280,
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LEVELER
Diagram 3 shows the circuitry of the Leveler, which

consists of amplifier U350, detector U380, amplifiers
U312A ang B, and tamp-driver (329-Q332.

The Leveler is used in an automatic gain control (agc)
mode in the FREQ RESP positions of the TEST selector
and as an adjustable gain amplifier in the AUX IN
position.

Signais from J341, the AUX IN-CW IN connector, enter
U350. With the TEST selector in the AUX IN position,
R210, the AMPLITUDE potentiometer, controls the gain
of U3B0 via 0293 (diagram 2) and Q306. The gain can be
changed from about 0.1 to 2.0; a range of 20. This range
permits setting time marks to an amplitude suitable for
timing and geometry adiustments.

When the TEST selector is in either FREQ RESP position
the AMPLITUDE control does not directly control the gain
of U350, instead, amplifier U312B controls U350's gain
by comparing the output of a detector in U330 with a
reference voltage from U312A. U312A generates the
reference voltage by summing the voltage from the
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AMPLITUDE control and the voltage from a temperature-
compensated reference diede in U390. After being
amplified by U312A, the temperature variation in the
voltage from U390's reference diode compensates for the
temperature vartations in the detector diodes in U380.

Transistors 0329 and 0332 monitor the output valtage of
U312B. When U312B's output voltage is between +2.2
and +7.0 volt, Q332 turns on DS335 (CW LEVELED
indicator).

The pin 2 and pin 4 ouiputs of U350 drive amplifiers
Q361 and 0362, which furnish the +Aux/Cw Trig and
-Aux/Cw Trig signals to the TEST selector switch.

Potentiometer R390, Freq Resp, supplies a variable
voltage to varactor diodes in U380. Varying R380
changes the high-frequency response of U380. Lowering
the input voltage from R380 increases U3920°s high-
frequency response.

Diodes CR319 and VR319 limit the output swing of
/3128 when it is out of its limiting range. Diode CR319
prevents U312B pin 7 from going more than 1 volt below
ground, and VR319 limits the positive excursion to about
10 volts. Limiting the travel of U312B's output in this
manner minimizes its recovery time.
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This section of the manual contains information for performing preventive maintenance, froubleshooting, and corrective

maintenance for the Signal Standardizer.

PREVENTIVE MAINTENANCE

Preventive maintenance, performed regularly, can prevent instrument breakdown and may improve the reliability of the
instrument. The severity of the environment to which the instrument is subjected will determine the frequency of
mainienance. A convenient time to perform preventive mainienance is preceding electrical adjustment of the

instrument.

CLEANING

The Signal Standardizer should be cleaned as often as
operating conditions. require. Accumulation of dirt in the
instrument c¢an cause overheating and component
breakdown. Dust on components acts as an insulating
blanket which prevents efficient heat dissipation, and
also provides an electrical conduction path which may
result in instrument failure. Cabinet panels provide some
protection against dust in the interior of the instrument.

E\’CAUT!GN g

Avoid the use of chemical cleaning agents
which might damage the plasties used in this
instrument. Use a nonresidue type of cleaner,
preferably isopropyl alcohel total denatured
ethyl alcohol, or a fluorinated solvent fie.,
trifluorotrichloroethane} such as Freon TF or
Spray-On #2002. Before using any other
type of cleaner, consult your Tektronix
Service Center or represeniative.

EXTERIOR

Loose dust accumulated on the outside of the instrument
can be removed with a soft cloth or small brush. The
brush is particularly useful for dislodging dirt on and
around the front-pane! controls. Dirt which remains can
be removed with a soft cloth dampened in a mild
detergent and water solution. Do not use abrasive
cleaners.

INTERIOR

Cleaning the interior of the instrument should only be
occasionally necessary. The best way to clean the interior
is to blow off the accumulated dust with dry, low-velocity
air (about 5 Ib/in®}. Remove any dirt which remains with
a soft brush or a cloth dampened with a mild detergent
and water solution. A cotton-tipped applicator is useful
for cleaning in narrow spaces, or for cleaning more
delicate circuit components.

CAUTION

\/\/“f\N\./V'V\/é
%/\ﬁj\}\/\/\.l\m

Circuit bosrds and components must be dry
before applying power to the instrument to
prevent damage from electrical arcing.

VISUAL INSPECTION

Inspect the Signal Standardizer occasionally for such
defects as broken connections, improperly seated
semiconductors, damaged or improperly installed circuit
boards, and heat-damaged parts. The corrective
procedure for most visible defects is obvious: however,
particular care must be taken if heat-damaged parts are
found. Overheating usually indicates other trouble in the
instrument; therefore, the cause of overheating must be
corrected to prevent recurrence of the damage.

SEMICONDUCTOR CHECKS

Periodic checks of semiconductors are not recommended.
The best check of semiconductor performance is actual
operation in the instrument. More details on
semiconductors appear under Troubleshooting later in
this section.

elLECTRICAL ADJUSTMENT

To ensure accurate measurements, check the electrical
adjustment of this instrument after each 1000 hours of
operation, or every six months if used infrequently. In
addition, replacement of components may necessitate
adjustment of the affected circuits. Complete adjustment
instructions are given in Section B, Calibration. This
procedure can be helpful in localizing certain troubles in
the instrument, and in some cases, may correct them.
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TROUBLESHOOTING

The following information is provided to facilitate troubleshooting the Signal Standardizer. Information in other sections
of this manual should be used irn conjunction with the following data to aid in locating a defective component. An
understanding of the circuit operation is helpful in locating troubles, See Section 3, Theory of Operation, for this

information.

TROUBLESHOOTING AIDS

DIAGRAMS

Complete schematic diagrams appear on the foldout
pages in Section 7, Diagrams and Circuit Board
Hiustrations. The component number and electrical value
of each component in this instrument are shown on
these diagrams. {See the first page of the Diagrams and
Circuit Board illustrations section for definitions of the
reference designators and symbols used to identify
components in this instrument.) Important voltages and
numbered waveform test points are also shown on the
diagrams. Important waveforms, and the numbered test
points where they were obtained, are located adjacent to
each diagram. Each schematic diagram is divided into
functional blocks, indicated by wide shaded lines. These
functional blocks are described in detail in Section 3,
Theory of QOperation.

CIRCUIT-BOARD ILLUSTRATIONS

An Hlustration of the circuit beard appears on the back of
the foldout page facing the schematic diagram. This
Hiustration shows the location of the components and
waveform test points that appear on the schematic
diagram. The circuit-board illustration is arranged in a
grid locator with an index to facilitate rapid location of
parts shown on the schematic diagrams.

TEST POINT AND ADJUSTMENT LOCATIONS

Te aid inn tocating test points and adjustable components
called out in the Performance Check and Adjustment
procedures, a Test Point and Adjustment Locations
foldout page is provided in Section 7, Diagrams and
Circuit Board lllustrations.

COMPONENT COLOR CODING

This instrument contains composition resistors, metal-
fitm resistors, carbon-film resistors and wire-wound
resistors. The resistance values of wire-wound resistors
are usually printed on the component body. The
resistance values of composition resistors and metal-film
resistors are color coded on the components using the
ElA color code (some metal-film resistors may have the
value printed on the body). The color code is read starting
with the stripe nearer the end of the resistor. Carbon film
and composition resistors have four stripes, which
consist of two significant figures, a multiplier, and a
tolerance value {see Fig. 4-1). Metal-film resistors have
five stripes consisting of three significant figures, a
multiplier, and a tolerance value,
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The values of common disc capacitors and small
electrolytics are marked on the side of the component
body. The white ceramic and epoxy-coated tanialum
capacitors used in the instrument are color coded using a
modified EIA code {see Fig. 4-1). Axial capacitors either
have the value printed on the body or use the modified
ElA code.

The cathode end of glass-encased diodes is indicated by
a stripe, a series of stripes, or a dot. The cathode and
anode ends of metal-encased diodes can be identified by
the diode symbol marked on the body.

SEMICONDUCTOR LEAD CONFIGURATIONS

Figure 4-2 shows the lead configurations of
semiconductors used in the Signal Standardizer.

MULTI-CONNECTOR HOLDERS

The multi-connector holders are keyed with two
triangles, one on the holder and one on the circuit board.
When a connection is made perpendicular to a circuit
board surface, the orientation of the triangle on the end-
lead multi-pin connector holder is determined by the
placement of the multi-pin connector index (see Fig. 4-3).

TROUBLESHCOTING EQUIPMENT

The following equipment, in addition to that listed in the
Performance Check and Adjustment section, is useful for
troubleshooting the Signal Standardizer.

Semiconductor Tester
Description: Dynamic-type tester.

Purpose: To test the semiconductors used in this
instrument.

Recommended Type: TEKTRONIX Type 576 Curve
Tracer or equivalent.

Multimeter

Description: Ten-megohm input impedance and O to
300 volts range, ac and dc; ohmmeter, O to 60
megohms; accuracy, within 3%. Test probes must be
insulated to prevent accidental shorting.
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COLOR CCDRE
(1) (@) ano (3) - tst, 2nd, AND 3rd SIGNIFICANT FIGS. (D) AND/OR COLOR CODE MAY NOT
BE PRESENT ON SOME CAPACITORS;
(M) - MULTIPLIER; (3) - TOLERANCE;
@ - TEMPERATURE COEFFICIENT. (¢) - POSITIVE {+} POLARITY AND VOLTAGE RATING.
METAL-FILM
RESISTORS
CERAMIC
CAPACITORS
; %33 SMALL DISC DIPPED
=k TANTALUM
‘,;“22‘.‘;?%‘;;"” CAPACITORS ELECTROLYTICS
RESISTORS CAPACITORS DIPPED
coLor | SIGNIFICANT TOLERANCE T\fclJ“LTT%gEM
FIGURES
e E R ToLerance) MULTELIER RATING
P OVER 16pF | UNDER 10pF
BLACK O 1 — 1 £20% * ZpF 4vDe
BROWN 1 10 1% 10 +1% 10.1pF 6VDC
RED 2 102 or 100 +29; 1020r 100 +2% B 1o0vDe
ORANGE 3 1030r 1 K 3% 102 or 1000 +3% S 15VDC
+100%
YELLOW 4 104 or 10K +49% 104 or 10,000 o ? S— 20VDC
- (]
w0 ) 1050r
GREEN 5 107 or 100 K +1/2% 100,000 +0% iOSDF 25vDC
& + 106 or o o
BLUE 6 108 ar1 M /4% 1,000,000 asvDe
7
VIGLET 7 S +1/10% +0.000.660 S— — 5OVDC
+80%
e — -2 +0.25pF ——
GRAY 8 1W020r0.01 | 00 0.25p
WHITE 9 _— — 10°1 or 0.1 +10% *1pF vDe
GOLD e 10° or 0.1 5% e — . oo
SILVER — 102 or 0.04 +10% — —_— —— ——
NONE S— — +20% — +10% FipE P
€1862-74

Figure 4-1. Color codes for resistors and capacitors.

@
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Figure 4-2. Semiconductor lsad configurations.
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END-LEAD
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Figure 4-3. Orientation of multi-connector hoiders.

Test Oscilloscope

Description: Frequency response, 0 to 50 WMHz;
deflection factor, one millivoit/division to five
velts/division. Use a 10X, ten-megohm voltage probe
1o reduce circuit loading for voltage measurements.

Purpose: To check operating waveforms,

TROUBLESHOOTING TECHNIQUES

This troubleshooting procedure is arranged in an order
that checks the simple trouble possibilities before
proceeding with extensive troubleshooting. The first few
checks ensure proper connection, operation, and
adjustment. If the trouble is located by these checks, the
remaining steps aid in locating the defective component.
When the defective component is located, replace it
using the replacement procedure given under
Component Replacement in this section.

1, CHECK CONTROL SETTINGS

Incorrect control settings can indicate a trouble that does
not exist. If there is any question about the correct
function or operation of any control on the Signal
Standardizer, refer to Section 2, Operating Instructions.

@




2. CHECK ASSOCIATED EQUIPMENT

Before proceeding with troubleshooting, check that the
equipment used with this instrument is operating
correctly. Also, check that the input signals are properly
connected and that the interconnecting cables are not
defective. Check the power source voltages.

3. VISUAL CHECK

Visually check that portion of the instrument where the
trouble is located. Many troubles can be found by visible
indications, such as unsoldered connections, broken
wires, damaged circuit boards and damaged componerits.

4. CHECK INSTRUMENT ADJUSTMENT

Check the electrical adjustment of this instrument, or of
the affected circuit if the trouble appears in one circuit.
The apparent trouble may be a result of misadjustment.
Complete adjustment instructions are given in Section 5,
Calibration.

5. ISOLATE TROUBLE TO A CIRCUIT

To isolate trouble to a particular circuit, note the trouble
symptom. The symptom often identifies the circuit where
the irouble is located. When trouble symptoms appear in
more than one circuit, check the affected circuits by
taking voltage and waveform readings.

Incorrect operation of all circuits often indicates trouble
in the power supplies. Check first for the correct output
voltage of the individual supplies. A defective component
elsewhere in the instrument can appear as a power-
supply trouble and may also affect the operation of other
circuits. Refer to the manual for the mainframe in use for
its particular voltage ranges and ripple values. These
voltages are measured between the power-supply test
points and ground {see the Test Point and Adjustment
Locations foldout page in Section 7, Diagrams and Circuit
Board Hustrations, for test-point locations). If the power-
supply voltages and ripple are within the listed ranges,
the supply can be assumed to be working correctly. Iif
they are ouiside the range, the supply may be
misadjusted or operating incorrectly. To adjust the powar
supplies, use the procedure given in the Performance
Check and Adiustment section of the mainframe manual.

6. CHECK VOLTAGES AND WAVEFORMS

Often the defective component can be located by
checking for the correct voitages or waveforms in the
circuit. Typical voltages and waveforms are given in
Section 7, Diagrams and Circuit Board Hlustrations.

NGTE

Voltages and waveforms given in Section 7,
Diagrams and Circuit Board lilustrations, are
not absolute and may vary slightly between
instruments. To .obtain operating conditions
similar to those used to make these readings,
see the list of set-up conditions.

@
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7. CHECK INDIVIDUAL COMPONENTS

The following procedures describe methods of checking
individual components in the Signal Standardizer.
Components which are scoldered in place are best
checked by first disconnecting one end. This isolates the
measurement from the effects of surrounding circuitry.

WARNING |

To avoid electric shock, always unplug the
Signal Standardizer from the mainframe
before replacing components.

Transistors

A good check of transistor operation s actual
performance under operating conditions. A transistor can
most effectively be checked by substituting a new
component for it {or one which has been checked
previously). However, be sure that circuit conditions are
not such that a replacement transistor might also be
damaged. If substitute transistors are not available, use a
dynamic tester. Static-type testers are not recommended
because they do not check operation under simulated
operating conditions.

Integrated Circuits

Integrated circuits can be checked with a voltmeter, test
oscilloscope, or by direct substitution. A good
understanding of the circuit operation is essential when
troubleshooting circuits that contain integrated circuits.
Use care when checking voltages and waveforms around
the integrated circuits so that adiacent leads are not
shorted together. A convenient means of clipping a test
probe to the in-line multi-pin integrated circuits is with
an integrated-circuit test clip. This device also doubles as
an integrated-circuit extraction tool.

Diodes

A diode can be checked for an open or shorted condition
by measuring the resistance between terminals with an
ohmmeter set on a scale having a low internal source
current, such as the R X 1K scale. The resistance should
be very high in one direction and very low in the other

direction,

When checking diodes, do not use an
ohmmeter scale that has a high internal
current because high currents may damage
the diodes under test,

Resistors

Check resistors with an ohmmeter. Resistor tolerance is
given in Section 6, Replaceable Electrical Parts.
Normally, resistors need not be replaced unless the
measured value varies widely from the specified value.

4-5
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Capacitors

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

8. REPAIR AND READJUST THE CIRCUIT

If any defective parts are located, follow the replacement
procedures given under Removing and Replacing Parts in
this section. Check the performance of any circuit that
has been repaired or that has had any electrical
components replaced. Adjustment of the circuit may be
necessary.

CORRECTIVE MAINTENANCE

Corrective maintenance consists of component replacement and instrument repair. Special techniques required to
replace components in the Signal Standardizer are given here,

OBTAINING REPLACEMENT PARTS

Most electrical and mechanical parts can be obtained
through your local Tektronix Field Office or
representative. MHowever, you shouid be able to obtain
many of the standard electronic components from a local
commercial source in your area. Before you purchase or
order a part from a source other than Tektronix, Inc.
please check the electrical parts list for proper value,
tolerance, rating, and description.

NOTE

When_ selecting replacement parts, remember
that the physical size and shape of a
component may affect its performance in the
instrument. Alf replacement parts should be
direct replacements uniess you know that a
different component will not adversely affect
instrument performance.

SPECIAL PARTS

Some components of the Signal Standardizer are
manufactured or selected by Tektronix, Inc. to meet
specific performance requirements. Most of the
mechanical parts used in this instrument were
manufactured by Tektronix, inc. Order all special parts
directly from vyour local Tektronix Field Office or
representative.

ORDERING PARTS

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

1. Instrument type.
2. Instrument serial number.

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

4. Tektronix part number.

4-6

SOLDERING TECHNIQUES

To avoid slectric shock, unplug the Signal
Standardizer from the mainframe before
soldering.

The reliability and accuracy of this instrument can be
maintained only if proper soldering techniques are used
when repairing or replacing paris. General soldering
techniques which apply to maintenance of any precision
electronic equipment should be used when working on
this instrument. Use only 80/40 resin-core, electronic-
grade solder. The choice of soldering iron is determined
by the repair to be made. When soldering on circuit
hoards or small wiring, use only a 15-watt, pencil-type
soldering iron. A higher-wattage soldering iron can cause
the etched circuit wiring to separate from the base
material and melt the insulation from small wiring.
Always keep the soldering-iron tip properly tinned to
ensure the best heat transfer to the solder joint. Apply
only enough heat to remove the component or to make a
good solder joint. To protect heat-sensitive components,
hold the component lead with a pair of long-nose pliers
between the component body and the solder joint. Use a
solder-removing wick to remove excessive solder from
connections or to clean circuit board pads.

The following technigque should be used to replace a
component on any of the circuit boards in this
instrument. Most components can be replaced without
removing the board(s) from the instrument.

1. Touch the soldering iron to the lead at the solder
connection. Never place the iron directly on the board.

2. Melt a small amount of solder onto the component
tead connection. This replaces the flux, which may have
been removed during instrument cleaning, and facilitates
removal of the component.



3. Grip the component lead with a pair of long-nose
pliers. When the solder begins to flow, gently pull the
component lead from the board. If unable to separate the
lead from the board, try removing the other end of the
component.

NOTE

Some components are difficuft to remove
from the circuit board due to a bend placed in
each lead during machine insertion of the
component. (The bent leads hold the
component n position during a flow-solder
manufacturing process which solders all
components at once.) To make removal of
machine-inserted components easier,
straighten the leads of the compeonent on the
back of the circuit board using a small
screwdriver or pliers, while heating the
soldered connection.

4. Bend the leads of the replacement component to fit the
holes in the circuit board. If the component is replaced
while the board is mounted in the instrument, cut the
tleads so they will just protrude through the board. Insert
the leads into the holes in the board so that the
component is firmly seated against the board, or as
originally positioned.

5. Touch the iron to the connection and apply enough
solder to make a firm solder joint.

B. Cut off any excess lead protruding through the board
{if not clipped in step 4).

7. Clean the area around the solder connection with a
flux-removing solvent. Be careful not to remove
information printed on the circuit board. Do not allow any
solvent to get in the HYPCON connectors on the
elastomer switch. Tilt the instrument so that solvent does
not flow toward the HYPCON connectors or the
elastomer switch.

REMOVING AND REPLACING PARTS

WARNING I

To avoid electric shock, always unplug the
Signal Standardizer from the mainframe
before replacing components.

The exploded-view drawings associated with the
Replaceable Mechanical Parts list {located at the rear of
this manuall may be helpful in the removal or
disassembly of individual components or sub-assemblies.

CIRCUIT BOARDS

If a circuit board is damaged beyond repair, the entire
assembly, including all soldered-on components, can be
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replaced. The part number for the complete board
assembly appears in Section 6, Replaceable Electrical
Parts.

NOTE

The circuit board is made of fluorglas, which
is softer than conventional circuit-board
material. To avoid damage, be particularly
careful of the board-edge connector when the
instrument is not plugged in to the mainframe
or when the board's edge is otherwise
exposed.

How to Remove the Circuit Board

1. Set the TEST selector to the VERT or HORIZ GAIN
position to access the shaft-retaining setscrews in the
coupler on the cam switch,

2. Use a hex-key (Allen} wrench to loosen the set screws
that hold the knob shaft.

3. Remove the TEST knob and shaft as an assembly.

4. Unplug P342, P142, and P411 from the back of the
board.

5. Unplug P203 and P532 from the front of the board.

6. Remove the four screws that hold the gray-plastic rear
panel to the frame.

7. Remove the six screws that hold the circuit board to
the brackets on the frame.

8. Remove the circuit board through the back of the
instrument.

How to Replace the Circuit Board
1. Install the board through the rear of the plug-in frame.

2. Guide the six pushbuttons into their holes in the front
panel,

3. Install the four screws that secure the rear panel to
the instrument frame.

4. Install the six screws that hold the circuit board to the
frame brackets.

b. Piug the orange six-pin connector to the pins marked
P203, and the red four-pin connector to the pins marked
PB32.

6. Connect the coaxial connectors P342, P142, and P411
to their respective connectors on the back of the circuit
board. The connectors are identified by J-number on the
opposite side of the board {the component side).

4.7
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7. Insert the TEST knob-shaft assembly through the hole
in the front panel, and guide the shaft into the coupler on
the cam switch.

8. Set the TEST knob to the VERT or HORIZ GAIN
position; locate the knob about 1/32” from the front
panel, and tighten the setscrews that retain the shaft to
the switch coupler.

9. Rotate the TEST switch to the extremes of its travel to
verify that you've indexed the knob properly.

HYPCON CONNECTORS AND HYBRID
CIRCUITS
HYPCON connectors are precision-made Cconnectors

designed to provide low-loss electrical and thermally-
efficient connections between the circuit board and the

hybrid integrated circuit. Figure 4-4 shows an exploded
view of the HYPCON connector and gives removal and
replacement instructions. When replacing the hybrid ICs,
be careful not to touch the gold-plated contacts in the
elastomer with your fingers. Do not use a cleaner which
will degrade the contact reliabiliy. The HYPCON
connector and hybrid 1€ should be removed if it becomes
necessary to use a cleaning solvent near the connector
when replacing adjacent {within 1/2 inch} circuit-hoard
components.

IMPORTANT: Remove all traces of solder flux or foreign
material from the circuit-board contact area before
replacing the connector. Contamination usually occurs
during the soidering and cleaning processes. Even when
soldering carefully, flux, oil, or other contaminants can be
carried under the connector during the cleaning

@ Lift HYPCON connector from board.

be evenly seated on all four sides.

assembly.

DISASSEMBLY AND REMOVAL
Note indexes on circuit board (arrow) and HYPCON plastic frame {pointed mounting ear).

Unscrew and remove the four screw-washer assemblies.

Note index location of hybrid and remove from board with tweezers.

Note index location of elastomer contact holder and remove by grasping a corner of the contact
holder with tweezers and lifting up. Do not touch the gold-plated contacts with your skin.

REASSEMBLY AND REPLACEMENT

Grasp corner of elastomer contact holder with tweezers and place in plastic frame slot. Match
the flat on the contact hoider with the flat on the frame corner. Place a ciean plastic envelope
over finger and press with finger to seat contact holder into the frame. The-contact holder must

Using tweezers, match the hybrid-corner index with the elastomer contact-holder index and
insert between the registration pins. Turn the assembly over, grasp the hybrid "hat” with the
tweezers, and guide the registration pins into the board holes. Match the plastic frame's
pointed mounting ear with the circuit board arrow.

Instail the retaining screws, and apply 2 inch-pounds of torque to secure the connector

2427-9A

Figure 4-4 4. Details of HYPCON connectors,
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Figure 4-4B (Cont.}). Details of HYPCON connectors.
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operation. When the cleaning solvent evaporates,
nanconductive contaminants may remain on or near the
contact interfaces.

Hand cleaning with solvent of machine cleaning in an
automatic detergent wash is not recommended for
boards containing HYPCON connectors.

if a component near a HYPCON connector must be
replaced, proceed as follows.

1. Before soldering or cleaning, remove the hybrid iC and
HYPCON connector {see Disassembly and Removal
instructions) and store it in a clean covered container.
When several hybrids and HYPCON connectors are to be
removed, keep their parts in sets. Do not interchange
parts.

2. Hand soldering
a. Use small-diameter solder (0.030" to 0.040").
b. lse a low-watiage soldering iron {15-20 watts).

c. Use care with solder amount and placement.

3. Remove solder flux and contact contamination with
isopropy} alcohol, denatured alcohol, or a fluorinated
solvent {i.e., trifluorotrichloroethane} such as Freon TF or
Spray-On #2002.

4. Flush the hybrid IC and HYPCON connector mounting
area with isopropy!l alcohol. Tilt the instrument so that
solvent flows away from other HYPCON connectors and
elastomer switch. Do not scrub with a cotton-tipped
appticator, because cotton fibers will adhere to edges and
surfaces of contact area and cause open or intermittent
connections. Examine the elastomer in a bright light for
dust, hair, or other contaminants before reinstalling it. If
the circuit-board surfaces need further cleaning, scrub
with a rubber eraser {the Pink Pearl brand is ideal for
this} and blow or vacuum the area clean while dusting
the surface with a small brush.

5. If the hybrid IC and elastomer contact holder are
contaminated, clean the contact holder and the hybrid by
flushing or spraying with alcohol and oven dry at 50° C.
Do not scrub with a cotton-tipped applicator or similar
swab. If the contact holder is excessively contaminated,
replace it with & new one,

e eV A VoW USRS

; CAUTION §

T A AN N e

Because of the close tolerances involved, be
particularly careful to index the IC to the
HYPCON parts during reassembly. Failure to
do so can result in a cracked hybrid substrate.
See Figure 4-4B for index locations.
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ELASTOMER SWITCH

The TEST switch in the Signal Standardizer is a cam-
operated elastomer switch. The cam and the elastomer
switch attach to opposite sides of the circuit board

The elastomer switch can be cleaned or replaced by
service personnel. It can be repaired only at the factory
because the delicate elastomer contacts require a highly-
accurate fixture for reassembly.

To clean or reptace the elastomer switch, proceed as
follows:

NOTE

Do not clearn the elastomer switch while it is
assembled to the circuit board.

1. Check for obvious damage or malfunctioning of visible
parts, such as the cam, flex coupler, spring fingers, etc,

2. Set the TEST selector to VERT or HORIZ GAIN position.

3. Hold the elastomer housing against the circuit board
while removing the four 4-40 screws that hold the switch
1o the circuit board. Figure 4-5 shows the retaining
scraws. Do not loosen the other screws.

4. Remove the elastomer switch by lifting it
perpendicutarly away from the board.

5. Loosen the two set screws that hold the shaft in the
fiex coupling on the cam assembly.

6. Remove the cam assembily.

ELASTOMER SWITCH

= REMOVE SCREWS == 249710

Figure 4-5. Retaining screws for elastomer switch.




7. Inspecs the switch pads on the circuit board and clean
them with a solution of 5% Kelite Spray White, 5%
nonsoapy, nonsudsing ammonia, and water. Then rinse
with isopropyl alcohol. Tilt the instrument so that the
atcohol flows away from the other contact surfaces and
the HYPCON connectors. Let set for 60 seconds, then
blow off with compressed air; oven dry if required. Do not
lubricate the contact pads; they are designed to operate
dry.

Do not scrub or wipe the contact pads with anything,
such as a cotton swab, that couid leave fibers caught on
the edge of the stripline.

Check the soldered crossover line for continuity and
shorting to the line beneath it.

8. Inspect the gold-plated contacts and elastomer parts in
the switch housing. f there are any damaged parts, the
assembly should be replaced with another assembly
(Tektronix Part 263-0032-00) because of the assembly
fixturing reguired.

9. Clean the elastomer contacts, if necessary, by washing
them very lightly and carefully with a small brush and
isopropyf alcohol. Do not use anything that could leave
fibers or other material on the contacts. Carefully blow
off the excess alcohol and allow to dry. Be very careful
not to dislodge the elastomer strips from their proper
positions by unseating the elastomer force columns from
the sockets in the inner and outer actuators. Figure 4-6
shows details of the elastomer switch.

10. To reassemble, orient the switch so that the numbers
2 and 4 on the end of the spring plate are toward the
front of the instrument. As another proof of correct
orientation, verify that the two groups of actuator posts
{there are groups of eight and 10 posts) go into the two
groups of holes of the same numbers. (The switch cannot
be installed backward.) Be careful not to touch or abrade
the elastomer contacts. Bring the switech housing 1o the
board as perpendicular as possible. i necessary, use a
probe from the other side of the board to guide the
actuator posts through the holes in the board. Be careful
not to damage the elastomers or the actuator posts with
the probe.

11. While holding the elastomer switch against the
cireuit board, position the cam over the locating holes
and actuator posts. Push the cam perpendicularly down
onto the circuit board. Install the four 4-40 retaining
screws and washers and tighten them evenly while
holding the switch to the board. Torque each 4-40
retaining screw o three inch-pounds in the sequence
given by the numbers on the metal spring plate.

12. Set the TEST knob to the VERT or HORIZ GAIN
position, locate the knob about 1/32” from the front
panel, and tighten the setscrews that retain the shaft to
the switch coupler.

13. Rotate the TEST switch to the exiremes of is travel to
verify that you've properly indexed the knob.

@
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Figure 4-8. Details of slastomer switch.

SEMICONDUCTORS

Semiconductors should be replaced only when defeciive.
If removed from their sockets during routine
maintenance, return them to their original sockets,
Unnecessary replacement of semiconductors may affect
the accuracy of the instrument. When semiconductors
are replaced. check the operation of circuits which may
be affected.

| WARNING

To avoid electrical-shock hazard, always
unplug the Signal Standardizer from the
mainframe before replacing componenis.

Replacement semiconductors should be of the original
type or a direct replacement. Lead configurations of the
semiconductors used in this instrument are shown in
Figure 4-2. Some plastic-cased transistors have lead
configurations different from those shown. # a
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repfacement transistor is made by a different
manufacturer than the original, check the manufacturer's
basing diagram for correct basing. All transistor sockets
in the Signal Standardizer are wired for the standard
basing as used for meial-cased transistors.

CIRCUIT-BOARD PIN REPLACEMENT

A circuit-board pin replacement kit, including necessary
tools, instructions, and replacement pins with attached
spare ferrules, is available from Tektronix, Inc. Order
Tektronix Part 040-0542-00.

To replace a damaged pin, first disconnect any pin
connectors. Then unsolder {see Soldering Technigues)
the damaged pin and pull it from the board with a pair of
pliers, leaving the ferrule {see Fig. 4-7) in the hole if
possible. H the ferrule remains in the circuit board,
remove the spare ferrule from the replacement pin and
press the new pin into the hole in the circuit boad. i the
ferrule is removed with the damaged pin, clean out the
hole using a solder-removing wick and a scribe. Then
press the replacement pin, with attached spare ferrule,
into the hole. Position the replacement pin in the same
manner as the original pin was positioned. Solder the pin
to the circuit board on each side of the circuit board. i
the original pin was bent at an angle to mate with a
connector, carefully bend the new pin to the same angle.
Replace the pin connector.

END-LEAD PIN CONNECTORS

The pin connectors used to connect the wires to the
interconnecting pins are clamped to the ends of the
associated leads. To remove or replace damaged end-
lead pin connectors, remove the old pin connector from
the end of the lead and clamp the replacement connector
to the lead.

Some of the pin connectors are grouped and mounted in
a plastic holder; these connectors are removed and
installed as multi-pin connectors (see Troubleshooting
Aids). ! the individual end-lead pin connectors are
removed from their plastic holder, note the order of the
individual wires for correct replacement in the holder.

4-12

: REPLACEMENT
PIN

SPARE
FERRULE

PROPER
PLACEMENT OF
FERRULES IN

CIRCUIT BOARD

C1867-5

Figure 4-7. £xploded view of circuit-hoard pin and ferrule.
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This section provides procedures for calibrating this instrument. These procedures are designed to compare the
performance of this instrumeni with other measurement instruments of known accuracy to detect, correlate, or
eliminate by adjustment, any variation from the electrical specifications. These procedures also verify that the controls
function properly.

This section is divided into two parts: Part [—Performance Check is provided for those who wish to verify that this
instrument meets the applicable electrical specifications in section 1 without making internal adjustments. Part ll—
Adjustment and Performance Check provides a complete calibration procedure that includes adjustments and
performance checks in addition to verifying that the controls function properly. The procedures in Part t and Fart 1l are
written so that the entire instrument or any major circuit or part of a circuit can be checked or adjusted.

Table 5-1, Calibration Procedure Electives, lists the choices available and instructions for performing complete or partial
calibration procedures. Also refer to page 5-2, Using These Procedures, for more detailed information.

TABLE 5-1

Calibration Procedure Electives

Eiectives

Procedure

Functional Check

Perform Power-Up Sequence in Part l—Adjustment and
Performance check. Then proceed sequentially through
subsections {A, B, C, efc) to end. H a functional check
only is desired, perform the Detailed Operating Information
procedures in section 2.

Performance Check Only

Perform Power-Up Sequence in Part I—Performance Check
Then proceed sequentially through subsections (A, B, C, etc.)
to end.

Complete Calibration (Part H—Adiustment
and Performance Check)

Perform Power-Up Sequence in Part l—Adjustment and
Performance Check. Then proceed sequentially through
subsections (A, B, C, etc) to end.

Partial Part |—Performance Check or
Part ll—Adjustment and Performance Check
hy Subsection (A, B, C, etc)

Perform Power-Up Sequence for Part |—Performance Check
or Part li—Adjustment and Performance Check. Perform
Before You Begin and Preliminary Controt Setting instructions
for the desired subsection. Then proceed sequentially through
the procedures in the desired subsection.

Partial Part |—Performance Check or

Part {l—Adjustment and Performance Check
by Step (A1, A2, B1, B2, etc.) Within a
Subsection (A, B, C, etc))

Perform Power-Up Sequence for Part |—Performance
Check or Part ll—Adjustment and Performance Check.
Perform Before You Begin and Preliminary Control
Settings instructions for subsection (A, B, C, etc.)
containing the desired step (A1, A2, BY, B2, etc). Then
proceed through the instructions (a, b, ¢, etc) in the
desired step.

NOTE

Although a partial adjustment procedure may be
done, we recommend that the entire subsection
procedure be performed if any adjustments are
made.
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USING THESE PROCEDURES
NOTE

In this precedure, capital letters within the body
of the text identify {front-panel controfs,
indicators and connectors on the Signal
Standardizer f(e.g.. REP RATE} Initial
capitalizing identifies controls, indicators, and
connectors fe.g. Position) on associated test
equipment (used in this procedure) and
adjustments internal to the Signal
Standardizer {e.g., Step Resp Symmetry).

These procedures are divided into subsections by major
functional circuits {e.g.. A. Rep Rate, B. Gain, etc.). The
order in which the subsections and procedures appear is
the recommended sequence for a complete performance
check or caiibration of the instrument.

Each step contains the Setup Conditions which, if
applicable, include control settings for this instrument, a
test setup illustration, and test equipment conirol
settings. The Setup Conditions are written so that, if
desired, each subsection (A, B, C, etc.) or step (A1, AZ,
B1, B2, etc) can be performed separately.

A heading system is provided to readily identify the steps
{A1, A2, B1, B2, etc) that contain performance chack
and/or adjustment instructions. For example, if CHECK is
the first word in the title of a step, an electrical
specification is checked. If ADJUST is the first word in
the title, the step concerns one or more internal
adjustments. And if CHECK/ADJUST appears in the title,
the step involves electrical specification checks and
related adiustments. If EXAMINE is the first word in the
step title, the step concerns measurement limits that
indicate whether the instrument is operating properly;
these limits are not to be interpreted as electrical
specifications.

The alphabetical insructions under each step (&, b, ¢, etc.}
may contain CHECK, EXAMINE, ADJUST, or
INTERACTION as the first word of the instruction. These
terms are defined as follows:

1. CHECK—indicates the instruction accomplishes an
electrical specification check. Each electrical
spacification checked is listed in Table 5-2, Performance
Check Summary (see Performance Check Summary
disgussion for more information).

2. EXAMINE-—usuatlly precedes an ADJUST instruction
and indicates that the instruction determines whether
adjustment is necessary. If no ADJUST instruction
appears in the same step, the EXAMINE instruction
concerns measurement limits that do not have a related
adjustment. Measurement limits following the word
EXAMINE are not to be interpreted as electrical
specifications. They are provided as indicators of a
properly functioning instrument and to aid in the
adjustment process.

3. ADJUST—describes which adjustment to make and
the desired result. We recommend that the adjustments
not be made if a previous CHECK or EXAMINE instruction
indicates that no adjustment s necessary.

4, INTERACTION —iIndicates that the adjustment
described in the preceding instruction interacts with
other c¢ircuits. The nature of the interaction is described
and reference is made to the step{s) affected.

PERFORMANCE CHECK SUMMARY

Table 5-2, Performance Check Summary, lists the
electrical specifications that are checked in Part | and
Part || of this section. Tabie 5-2 is intended 1o provide a
convenient means for locating the procedures in Part |
and Part 1l that check and/or adjust the instrument to
meet the applicable electrical specifications. For example:
if the A1 Main Interface board had been repaired or
replaced, use Table 5-2 to locate the -electrical
specifications affected by the repair or replacement.
Then, note the title of the procedure in Part i or Part i in
which those speciications are checked and/or adjusted.
Use the index provided at the front of Part | and Part ll to
determine the page number of the desired procedures.

TABLE 5-2
Paerformance Check Summary

Performance

Part H,
Part |, Adjustment and
Performance Check, Performance Check,

Characteristic

Requirement

Procedure Title

Procedure Title

Repetition Rate of Step
Response Pulse

+(.1%.

A1. Check Rep Rate of
STEP RESP Pulse.

A1, Check Rep Rate of
STEP RESP Pulse.

Gain

0.3000 V 3% between
+ and - values.

B1. Check Reference
Voliages for Gain
Staircase.

B1. Check/Adjust Re-
ference Voltages for Gain
Staircase.

Gain Staircase

#0.5% of full range.

B2. Check Linearity of
Gain Staircase.

B2. Check Linearity of
Gain Stiaircase.

Lead Time of PRETRIG
OuUT pulse

< 20 ns 1o > 65 ns,

C1. Check Lead Time
Between PRETRIG OUT
and Pulse Qut.

C1. Check/Adjust Lead
Time Between PRETRIG
CUT and Pulse Qut.
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TABLE B-2 {CONT.
Performance Check Summary

Calibration--067-0887-02

Characteristic

Performance
Requirement

Part I,
Performance Check,
Procedurs Title

Part I,
Adjustment and
Parformance Checl,
Procedure Title

CW LEVELED Operation

041t01Vopp

B1. Check Input Range of
CW LEVELED Operation.

B1. Check Input Range of
CW LEVELED Operation.

Symmetry

E1. Examine Symmetry of
Output Pulses.

ET. Examine/Adjust
Symmetry of Output
Pulses.

Transient Response

125 to 150 ps.

E2. Check Transient
Response of STEP RESP

EZ. Check/Adjust Trans-
ient Response of STEP

Pulse. RESP Pulse.

NOTE

For optimum adiustment of the frequency response of the Signal Standardizer, the adjustment should be
performed at the factory because Tekironix has the necessary test equipment, traceable to the National
Bureau of Standards. However, if you desire, you can adjust the frequency response characteristics of your
own instrument by using the procedure described in step ES.

Frequency Response 3 MHz to T GHZ £3%.

E3. Check Frequency
Response.

E3. Check/Adjust Fre-
quency Response.

ADJUSTMENTY INTERVAL

To maintain instrument accuracy, check performance
every 1000 hours of operation, or every 8 months if used
infrequently. Before complete adjustment, thoroughly
clean and inspect this instrument as outlined in the
Maintenance section.

TEKTRONIX FIELD SERVICE

Tektronix Field Service Centers and the Factory Service
Center provide instrument repair and adjustment
services. Contact vyour Tektronix Field Office or
represeniative for further information.

TEST EQUIPMENT REQURED

The test equipment listed in Table 5-3, Test Equipment, is
required for a complete Adjustment and Performance
Check of the instrument. If only Part |—Performance
Check is to be performed, the items required for Part ll—
Adjustment and Performance Check are not required and
are indicated by footnote 1. The remaining test
equipment is common 1o both procedures.

The specifications for test equipment, given in Table b-3
are the minimum required to meet the performance
requirements. Detailled operating instructions for test
equipment are omitted in these procedures. Refer to the
test equipment instruction manual if more information is
needed.

SPECIAL FIXTURES

Special fixtures are used only where they facilitate
instrument adjustment. These fixtures are avaiiable from
Tektronix, Inc. Order by part number from Tektronix Field
Offices or representatives.

TEST EQUIPMENT ALTERNATIVES

All of the listed test equipment is reguired to completely
calibrate this insrument. However, complete checking or
adjusting may not always be necessary or desirable. You
may be satisfied with checking only selected
characteristics, thersby reducing the amount of test
equipment actually required.

The calibration procedures in Part | and Part || are based
on the first itern of equipment given as an example.
When other equipment is substituted, control settings or
setups may need to be ailtered. If the exact item of
equipment given as an example in Table 5-3 is pot
available, first check the Minimum Specifications column
carefully to see if any other eguipment might suffice.
Then check the Purpose column to see what this item is
used for. If used for a performance check or adiustment
that is of litile or no importance for your measurement
requirements, the item and corresponding step(s} can be
deleted.
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TABLE 5-3
Test Equipment

Description

Mintmum
Specifications

Purpose

Examples of Suitable
Test Equipment

1. Oscilloscope
Mainframe

Tektronix 7000-series;
dc to 500 MHz.

Operate Signal
Standardizer.

a. TEKTRONIX 7804
Oscilioscope.

2. Counter/Timer

10 Hz to 1 MHz,
0.01% accuracy.

Check REP RATE of
STEP RESP pulse.

a. TEKTRONIX 7D15
225 dHz Universal
Counter/Timer.

h. Hewtleti-Packard
5327A Universal
Timer/Counter.

3. Time Base

1 s/div to 10 ns/div,
2.5% accuracy.

Provide sweep display
on oscilloscope.

a. TEKTRONIX 7B80
Time Base.

b, TEKTRGNIX 7885
Time Base.

4. Digital Multimeter

Accuracy, 0.1%; 4 1/2-
digit display.

Set gain.

a. TEKTRONIX DMBOT
Bigital Multimeter.

(Operates in TM 500-
series power module.}

b. Fluke 8040A
Digital Multimeter.

5. Amplifier

De to 200 MHz
sensitivity, 0.2 V/div.

Measure lead time of
PRETRIG QUT.

a. TEKTRONIX 7TAT6A
Amplifier.

b, TEKTRONIX 7A11
Amplifier,

6. Sampling Unit
{Uses ltem 7, Sampling
Head,) 2 required

7. Sampling Head
{used in item 6, Sampling
Unit,} 2 required

Dc to 4.6 GHz,
50 £ input impedance.

Measure symmetry and
transient response.

Use with 7511.

a. TEKTRONIX 7511
Sampling Unit.

a. TEKTRONIX Type 5-2
Sampling Head.

8. Sampling Sweep

50 ps/div, 3% accuracy.

Measure symmetry and
transient response.

a. TEKTRONDC 7T11
Sampling Sweep Unit.

9. Leveled Sine-Wave
Generator

3 MHz to 1000 MHz.
Accuracy:
Frequency 2%
Amplitude +3%.

Test operation of CW
LEVELED mode.

a. TEKTRONIX SG 504
Leveled Sine Wave Gen-
erator {operates in

TM B0OO-series power
module).

10. Attenuator, 5X

Impedance 50 (2
Power capacity 2W
Connectors brc.

Test operation of CW
LEVELED mode.

a. Tektronix Part
011-0060-02.

11. Flexible Plug-In
Extender

Tekironix 7000-series
plug-in extender.

Permit operating Signal
Standardizer at a dis-
tance from the oscil-
loscope.

a. Tektronix067-0616-00
Calibration Fixture.

12. Signal Pickoff
Adapter

Tektronix 7000-series
signal pickoff adapter.

Makes the + and - output
signals accessible via
coaxial cables.

a. Tekironix067-0655-00
Calibration Fixture.
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TABLE -3 (CONT.)
Test Equipment

Calibration—067-0587-02

Description

Minimum
Specification

Purpose

Examples of Suitable
Test Eqguipment

13. Adapter Peltola to GR. Connect output of pickoff a. Tektronix Part
{2 required) adapter to 7511 inputs. 017-0093-00.
14. Adapter Brc to GR female. Connect output of a. Tekironix Part

{2 required)

precision b0 ) terminator
to probe in gain stair-
case check.

017-0063-00.

15, Terminator
(2 required)

Impedance, 50 {1, within
0.1%.

Check gain staircase.

a. Tektronix 087-0518-00
Calibration Fixture,

16. Probe De to 34 MMz, Connects outputs of pre- a. Tektronix P6101.
Attenuation, X1. cision terminators to
DMM in gain staircase
check.
17. Test Clip For 16-pin DI integrated Connect switch to stair- a. Model TC-16 made by
circuits. case generator. AP Products. Tektronix
003-0703-00. :
18. Switch SPST, normally open, Advance gain staircase

momentary, pushbutton

manuatly.

19. Coaxial Cable
{3 required)

Impedance, 50 ();
connactors, bnc; length,
two 427, one 18",

Symmetry, check/adjust

a. Tektronix Parts:
012-0087-01, 42" cable,
012-0076-00, 18" cable.

20. Coupler, Dual-Input

Impedance, 50 (;
Connectors
one bne female
two bnc male.

Check operation of CW
LEVELED.

a, Tekironix 067-0525-00
Calibration Fixture.

21. Adapter Bnc to female to test point. Connect prebe tip to B0 0 | a. Tektronix Part
terminators in GAIN 012-0092-00.
check.

22. Adapter Bnc female to dual Connect probe ot a. Tektronix Part

banana.

digital multimeter.

103-0080-00.

23. Sweep Generator '

3 MHz to 1000 MHz.

Check/adjust frequency
response.

a. Wiltron 610D,

24. Adapter '

GR to SMA male.

Connect X2 attenuator to
input from signal pickoff
adapter.

a. Tekironix Part
015-1007-00.

25. Attenuator
{2 reguired}

Attenuation, X2
Impedance, 50 (O
Connectors, SMA,

Reduce signal tevel to
desired amplitude for
crystal detectors.

a. Tektronix Part
015-1001-00.

26. Crystal Detector °
{2 required)

Impedance, 50 (3. Char-
acterized traceable to Nat-

ional Bureau of Stanandards.

Detect high frequencies
for input to summing
fixture.

a. Hewlett-Packard
HP 8472B.

27. Summing Fixture '

Dual input, single output.

Sum outputs of detectors
and provide an input for
oscilloscope.

a. Tektronix Part
015-0338-00.

28. Amplifier, '
Differential

De to 1 MMz, sensitivity,
0.5 mV/div,

Check/adjust frequency
response.

a. TEKTRONIX 7A22
Differential Amplifier.

! Equipment needed for frequency response check/adjustment oniy.

2 Fraquency range, 10 MHz to 18 GHz Flatmess, +2 B, 10 Mz to 8

{rnpedanca, B0 3.

@

GHz: VSWR, 1.2, 10 MHz to 4 GHz; Sensitivity, 0.5 mV/uW.
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Performance Check

PART I—PERFORMANCE CHECK

The following procedure {Part I—Performance Check) verifies electrical specifications without removing the instrument
covers or making internal adjustiments. All tolerances given are as specified in the Specification tables {section 1} in this

manual

Part ll—Adjustment and Performance Check, provides the information necessary to: {1} verify that the instrument meets
the electrical specifications, (2) verify that the controls function properly, and (3} perform all internal adjustments.

See Table 5-1, Calibration Procedure Electives, at the beginning of this section, for information on performing a partial

Part |—Performance Check procedure,

INDEX TO THE PERFORMANCE
CHECK PROCEDURE

A. REP RATE
1. Check Rep Rate of STEP RESP Pulse....... 5-7
B. GAIN
1. Check Reference Voltages for
Gain SIaICASE v v ittt iiiiaaiiria . 5-8
2. Check Linearity of Gain Staircase .......... 5-9

C. LEAD TIME OF PRETRIG OUT PULSE
1. Check Lead Time Between PRETRIG
OUT and Pulse OUut ... ... it iiennn, 5-11

D. CW LEVELED OPERATION
1. Check Input Range of CW LEVELED

OPeration .. ...ttt e it 5-12
E. RESPONSE CHARACTERISTICS

1. Examine Symmetry of Quiput Puiges ...... 5-13

2. Check Transient Response of STEP

RESP Pulse ... iieiniiie e e 5-14

3. €heck Frequency Response ................ 5-14
5-6

PERFORMANCE CHECK POWER-UP
SEQUENCE

NOTE

The performance of this instrument can be
checked at any arnbient temperature from
+20° to +30° € unless otherwise indicated.

1. Install the Signal Standardizer in the right vertical
plug-in compartment of the oscilloscope mainframe.

2. Turn on the mainframe and allow at least 20 minutes
warmup before beginning the procedure.
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Performance Check

A. REP RATE

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

1. Oscilloscope Mainframe

2. Counter/Timer

3. Time Base

BEFORE YOU BEGIN:

Perform the Performance Check Power-Up Sequence.

A1. CHECK REP HATE OF STEP RESP PULSE

Signal Standardizer Controls

TEST o VERT or HORIZ + STEP RESP
POSITION ..o Set pulse to screen center
AMPLITUDE ......oviiiii i e Set for 5-division display
REP RATE i i ittt 1 MHz

Oscilioscope
Mainframe

Signal —
Standardizer -4 |p15] 7880

Dscillescope Mainframea

Vertical Mode ... ... ... e, Right
Horizontal Mode ... i it e B
A Trigger SOUTCE .. ..ot ii e . Vert Mode
B Trgger Source. ... ieiieaniiaiiins ... Vert Mode
Counter/Time [TD15)
[T 1L N Norm
Display Tim@ ..o iar i iiiiiaiaiiiaannn C1s
MO . e e Period A
THME AVEIY oo 10 s, X1000
CIOCK i e e e 10 ns
Trigger A
Level ... i e e Preset
SlOPE . e e + {In}
Coupl AC .. e AL {In)
[0 LT o= S A input 8 (In}
PP Sens .. e e Trig Source
Time Base (7B80)
THGQEING . . s e e e ey P-P Aute, AC, int
Time/Div e e e Any convenient speey

(’, A1, SETUP CONDITIONS N

a. CHECK—The periods of the output pulses at all REP
RATE settings against the tolerances listed in Table 5-4.

TABLE 5-4
Readout of REP RATE Period

REP TIME CLOCK Oscilloscope
RATE AVERG Readout
1 MHz X1000 10 ns | 8999.00-1001.00 ns
100 kHz | X1000 100 ns | 9.9900-10.0100 us
10 kHz | X1000 1 s 99.900-100.100 us
1 kMz X100 1 us 899.00-1001.00 us
100 Hz X100 10 ws | 9.9900-10.0100 ms
10 Hz Xio 10 us | 98.900-100.100 ms
5-7
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B. GAIN

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

1. Oscilloscope Mainframe

4. Digital Muliimeter {DMM}

11. Flexible Plug-In Extender

12. Signal Pickoff Adapter

13. Adapter {Peltola to GR, two required)
14. Adapter {bnc to GR, two required)

15. Terminator (two required)

16. Probe

17. Test Clip

18. Switch

21. Adapter {bnc to test point, two reguired)

22. Adapter {bnc to dual banana)

BEFORE YOU BEGIN:

{1} Perform the Performance Check Power-Up Sequence.

(2) See the TEST POIBIT AND ADJUST ATIONS
foldout page Section 7, Diagrams and Circuit Board

iltustrations.

GAIN PRELIMINARY CONTROL SETTINGS:

Signal Standardizer
TEST o, VERT or HORIZ GAIN

Staircase Mode switch, §129............ -3 Div
BDigital Multimeter

DC VOHS ..o ii i e e e AR
5-8

B1. CHECK/ADJUST REFERENCE VOLTAGES
FOR GAIN STAIRCASE

B1. SETUP CONDITIONS \
Signal Standardizer Controls
TEST i VERT or MORIZ GAIN
Staircase Mode Switch, S129 ... i -3 v
Oscilloscope
Mainframe
MM
Lo Hi

Flexible /

Extender Adapter,
bnc 1o dual banana

Signat Pickoff
Adapnter

Signal
Standardizer

1X Frobe

Terminator

Adapter,
GR 1o bne N

Terminator

Adapters, Adapter,
\ Peltola to GR bnc to test poiny




a. Set the Signal Standardizer POSITION control for a
voltage reading of -0.1500 V on the Digital Multimeter.

b. Set S129 to +3 Div,

¢. CHECK—For a reading of +0.1500 % 0.3% (+0.1496 1o
+0.1504 V).

d. Return $129 to the CLK position.

B2. CHECK LINEARITY OF GAIN STAIRCASE
NOTE

If the preceding step was not performed, first
refer to the Gain Preliminary Control Settings,
then proceed with following instructions.

//( B2. SETUP CONDITIONS \
Signal Standardizer Controls
TS e e VERT or HGRIZ GAIN
POSITION .. e e e Centered
Oscilloscope
Mainframe
DMM
Lo Hi
Switch
./ (See
f ~—~ Flexibie following
Extender notej
Signal
Pickoff Adapter,
Adapter bnc to dual banana

3. U121
7

Signal
Standardizer

1¥ Probe

Terminator - U | W |
Adapter,
bne to GR ™
Terminator
Ground
Adapter, lead
Peltola to GR Adapter,

bnec to test point

@

Calibration Part I—(67-0587-02
Performance Check

NOTE

T. Turn off power to oscifioscope.

2. Remove U115 from Signal Standardizer.
3. Attach test clip fitem 17) to U127,

4. Connect normally-open contacts of switch
to pins 7 and 13 of test clip on U127,

&, Turn oscilioscope power switch on.

a. Actuate the switch repeatedly until the output reaches
fevel six. With the Signal Standardizer's POSITION
control centered, level six has a zero-volt level and a
duration of five input pulses from intervals {steps) 12
through 16. See Figure 5-1.

1 — . [

Piizfskadslsfofofoduhidehzl el | |}
STEP NUMBER

2427-24

Figure 5-1. Staircase waveform,

b. Keep the output at level six, and vary the POSITION
control until the voltmeter readout is .0000 V.

¢. Press the pushbutton switch repeatedly until the
voltmeter reads -.2500 V. The staircase generator is now
at its bottom step, level one.

d. CHECK—The voltages at each of the steps against the
voltages listed in Table 5-b.




Calibration Part |--087-0687-02
Performance Check

TABLE 5-8
Staircase Voltages
Step Voitage Desired Specified
Mumber Level Voitage Voltage Range

1 1 -0.2500 | -0.2490 to -0.2510
2 2 -0.2000 | -0.1990 10 -0.2010
3 3 -0.1500 | -0.1480 to -0.1510
4 4 -0.100 | -0.0990 10 -0.1010
5 5 -0.060 | -0.0490 to -0.0510
8 6 0.000 None-set it "right on”
7 7 +0.50 | +0.0490 to +0.0510
8 8 +3.1000 | +0.0980 to +0.1010
9 9 +0.1500 | +0.1480 to +0.1510
10 10 +(0.2000 | +0.1980 to +0.2010
11 [ +0.2500 | +0.2490 to +0.2510
12 6 0.0000
13 8 0.0000
14 & 0.0000 | Same as siep 6
15 6 0.0000
16 6 0.0000

e. Disconnect the Signal Standardizer from the extender,
remove the test clip from U121, and replace U115,
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C. LEAD TIME OF PRETRIG OUT PULSE

Equipment Required: {(Numbers correspond to those listed in Table 5-3, Test Equipment.)

1. Oscilloscope Mainframe
3. Time Base

5. Amplifier

19, Coaxial Cable (18-inch)

BEFORE YOU BEGIN:

Perform the Performance Check Power-Up Sequence.

C1. CHECK/ADJUST LEAD TIME BETWEEN
PRETRIG OUT AND PULSE QUT

Signal Standardizer Controls

REP RATE .. ittt a i rrrnna e 1 MHz
TEST e VERT or HORIZ STEP RESP
POSITION . e As needed
AMPLITUDE ... e As needed
Oscitlo-
scope
Signal Main-
f
Standardizer ™ rame
e 7a16A 7880
PRE
TRIG
QuT | put
o Q
18-inch
Coaxial
Cabie

QOscilioscope Mainframe
Vertical Mode ..., ...
Horizontal Mode ., ..
B Trigger Source

Time Base {7B80)

Time/Div e 10 ns

TrHGQering.. ... s P-P Auto, AC, Int, +
Amplifier (TA164A)

VORS /DY Lot e e ¢.2

CoUDHNG . et e e e et DC

Polarty .. e + Up

Bandwidth .. .. ... Full

-

@

(/’ C1. SETUP CONDITIONS ‘\

a. Set the 7BBO Triggering Leve! control for a stable
display.

b. Use the POSITION control on the Signal Standardizer
to position the two waveforms so their tops are at the
same level.

c. Use the AMPLITUDE control on the Signal
Standardizer to set the bottom of the ouiput pulse at the
same level as the bottom of the PRETRIG OUT pulse.

d. With the 7B80 Position control, set the 60% fevel of
the PRETRIG QUT pulse at the second vertical graticule
line {10 ns from the start of the sweep).

e. CHECK~~that the PRETRIG OUT pulse precedes the
pulse out by 65 to BO ns.

B-11
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D. CW LEVELED OPERATION

Equipment Required:
1. Oscilloscope Mainframe
3. Time Base
5. Amplifier

9. Leveled Sine-Wave Generaior

{(Numbers correspond to those listed in Table 5.3, Test Equipment.)

10. Attenuator, 5X

20. Coupler, Dual-Input

BEFORE YOU BEGIN:

Perform the Performance Check Power-Up Sequence.

D1. CHECK INPUT RANGE OF CW LEVELED
OPERATION

( D1. SETUP CONDITIONS \

Signal S1andardizer Controis
TEST .o VERT or HORIZ FREQ AESP

Oscilio-
scope
hain- Sine-wave
frame Generator
. (SG 504}
7AT6A & 7B80
AUX | T
IN I
Q o .. S8ignai
Standardizer
Cuat-input
Coupler

5X Attenuator

Qutput Head
of 8G 504

Cscitloscope Mainframe

Vertical Mode ... v Left

Morizontal Mode ... . e B

B Trigger Sowrce. ... oot Vert Mode
Amplifier (7AT6A)

VORS/DHV « ittt ettt i e 0.2

COLPIING . oo e e s bC
Time Base (7880)

Time/BDiv o e e e e 0.2 ps

TrgQing ..o, e P-P Auto, AC, Int

Leveied Sine-Wave Generator (8G 504)

\ Ref {6 MHZ) ... ... e Ii/

5-12

a. Set the Amplitude control on the SG 504 to produce a
0.4 V p-p display on the oscilloscope.

b. Set the oscilloscope Vertical Mode switch to Right.

¢. Set the AMPLITUDE control on the Signal Standardizer
for a B-division display.

d. CHECK-—That the CW LEVELED indicator on the
Signal Standardizer is on.

&. Rotate the SG 504 Amplitude control counterctockwise
untii the CW LEVELED indicator on the Signal
Standardizer goes out,

f. Set the oscilloscope Vertical Mode switch to Left.

g. CHECK—That the input to the Signal Standardizer is
less than 0.4 V (2 divisions).

h. Remove the 5X attenuator from the input of the dual-
input coupler.

i. Connect the SG 504 output head directly to the dual-
input coupler.

j- Set the oscilloscope Vertical Mode to Right.

k. Rotate the 5G 504 Amplitude control clockwise until
the CW LEVELED indicator on the Signal Standardizer
goes out. (The waveform will start to distort after the light
goes out.)

. Set the oscilloscope Vertical Mode to Left.
m. Set the 7A18A Volts/Div conirol to 0.5.

n. CHECK—That the input to the Signal Standardizer is
3 divisions or more,
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E. RESPONSE CHARACTERISTICS

Equipment Required: (Numbers correspond to those lisied in Tabie 5-3, Test Equipment.)

1. Oscilloscope Mainframe

5. Amplifier

6. Sampling Unit {two required)
7. Sampling Head {two required)
8. Sampling Sweep

11. Flexible Plug-ln Extender

12. Signal Pickoff Adapter

13. Adapter {Pelicla to GR, two required)

19. Coaxial Cable (two required)

23. Sweep Generator

24, Adapter (GR to SMA, two required)
25. Attenuator {2X, two required)

26, Crystal Detector {two required)

27. Summing Fixture

28. Differential Amplifier

BEFORE YOU BEGIN:

Perform the Performance Check Power-Up Sequence

RESPONSE CHARACTERISTICS PRELIMINARY
CONTROL SETTINGS:

Signal Standardizer
TEST

.............................. +3TEP RESP
RESP RATE ... 1 MMz
Oscilloscope Mainframe
Vertical Mode ........... .. .. .....iuiu... Chop
Horizontal Mode ............ccov i onn., A
Sampling Units (both 7S11 units}
Left Right
mV/Div 50 50
Variable (Cal In) in in
Polarity
+Up In
Invert in
DC QOffset As Needed As Needed
Dot Response As Needed As Needed
Smooth n in
Sampling Sweap (7T11)
Sweep Range ................. ..., 50 ns
Time/Div. e e 2 ns
Variable (Cal In} ....... ... ... in
Trig Level . ... ... .. As Needed
Stability ... ... As Needed
Siope
L R T In
Sequential ... ... in
Trig Amp
G In
Ext Trig nput
BO O 2V Max.. .. oo iiiiineranans In
Scan
T o P In

E1. EXAMINE SYMMETRY OF QUTPUT
PULSES

f E1. SETUP CONDITIONS \\

Signai Standardizer Controls
No ¢hange in settings

Cscitlo-
scope
Main-
frame
7811|7811 771117}
Coanial I &
TRIGT | |
Cabie inPUT! | A Flexible
K @ E 9 ; %,/ Extender
Adapter,
Peltola to GR

ATTY

] PRETRIG OUT

Signal
Standardizer

|

Signal
Pickoft
Adapter

5-13
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a. Set the 7711 Stability, Level and Time Position
controls for a stable display of the normal and inverted +
pulse,

b, EXAMINE—The preshoot at the bottoms of the two
waveforms for similar shapes.

E2. CHECK TRANSIENT RESPONSE OF STEP
RESP PULSE

NOTE

The transient response of the Signal
Standardizer should be checked at the
factory, because the S-2 Sampling Heads
used for the check must be characterized with
a pulse traceable to the National Bureau of
Standards. However, if you desire, you can
check the transiemt-response characteristics
of your own instrument by using the
following equipment and procedure, making
allowances for the limitations of your test
equipment.

NOTE

If the preceding step was not performed, first
refer to the Response Characteristics
Preliminary Control Settings, then proceed
with the following instructions.

( E2Z. SETUP CONDITIONE ‘\

Signal Standardizer Controls
No change in seitings

Oscillo-
scope
Main-
frame
7811|7811 7T
Coaxial TRIG
Cable INBUT Flexible
% % 9 Extender
Adapter,
Peltola 1o GR

A1l

b} PRETRIG OUT

Signatl
Standardizer

il

1

Signal
Pickoft
Adapter
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a. Set the 7T11 Stability and Level controls for a stable
display.

b. Use the DC Offset control on one 7811 to vertically
superimpose the two waveforms.

¢. Press in the + Up control on the right 7811,

d. Set the oscilloscope Vertical Mode control to Add.

e. UJse the Delay controls on both 7$11s to cancel the
displayed pulse. {This horizontally superimposes the two
waveforms by matching their delays.)

f. Press in the Invert control on the right 7811.

g. Use the Signal Standardizer AMPLITUDE and
POSITION controls to set the displayed waveform 1o 5
divisions amplitude, centered on the screen.

h. Set the 7T11 Time/Div to 50 ps.

i. Use the 7T11 Time Position control to bring the
transition to screen center.

j. CHECK—That the rise time of the pulse is 125 to 150
ps.

E3. CHECK FREQUENCY RESPONSE

NOTE

For optimum measurement of the frequency
response of the Signal Standardizer, the
measurement should be performed at the
factory because Tektronix has the necessary
test equipment, traceable to the National
Bureau of Standards.

However, if you desire, you can measure the
frequency-response characteristics of your
own instrument by using the following
equipment and procedure, making alfowances
for the limitations of your test egquipment.

NOTE

If the preceding step was not performed, first
refer to the Response Characteristics
Prefiminary Controf Settings, then proceed
with the following instructions.
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E3. SETUP CONDITIONS

Signal Standardizer Controls
TEST it rariierervnncrnenns VERT or HORIZ FREQ: RESP

Oscilloscope
Mainframe
Horizontal
=AY A ’ B
Adapters, 7A22| 3 [TAT1BA
GR to SMA : l
2X Atien 1%
e 3
Crystal Detector [s] Q oty N ™
HP 84728 Ay
Summingj
Fixture
Crystal Detector
HP 84728
2% Atten Flexible
Adapters, Plug-ln
Peitola to GR Extender
Sweep fHoriz

Generator | Gut

-

Signal
A Standardizer
( I"‘ CW IN
Signal
RF Pickoff
Qutput B11 Adapter
\ Al
42-inch _/
Coaxial
Cables
Oscilloscope Mainframe
Vertical Mode . ... oo Right
Morizormtal Mode ... e B
Differentiat Ampiifier {TAZ2)
Volts/DHy . e 2 my
Variable (Cal in} ... ... o e In
HF ~3 dB POINT Lo iieiieaciiieianenneane,. 3 kHz
LE -3dB Point . .o DC Offset
+Anput Coupking oot i e Gnd
Shnput Coupling oo e pe
PosSition. ..o i e e Centered
Amplifier {TA16A)
VOlS/DIV . e e e 05
COUPHNG . o e e DC
Sweep Generator
| o S Anywhere between 3 and 10 MMz
232 1000 MMz
AF FreOUBNCY et 0
Sweep Mode. ... ... i e e Auto
Sweep Time (SeCh. . o i i i i i e 1-1
Freg Selector ... . . i i e F1 to F2
Retrace RF .. i e e Off
Var Freqg Marker ... e RF PIP
Amplifier ... i As desired for clear mark

J
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a. Vary the 7A22 Coarse and Fine Offset controls to bring
the display on the crt. Set the retrace line to the lower
graticule line.

b, Verify that the sweep generator Unleveled indicator
stays off during its sweeps. If the Unleveled indicator
comes on, increase the level of the output signal with the
Vernier and Vernier Cal controls,

¢. Set the Signal Standardizer AMPLITUDE control to
position the response curve b divisions above the retrace
line at the reference frequency. To accomplish this, set
the reference fregquency on the sweep generator to the
reference frequency you are using, and cbserve the
bright dot on the response curve. Then set the
AMPLITUDE control on the Signal Standardizer so that
the marker is b divisions above the retrace line.

With the 7A22 vertical sensitivity set at 2 mV./Div, the
display now shows 10 mV amplitude at the reference
frequency. Figure 5-2 shows this display.

2427-23

Figure 5-2. Initial display of frequency-response curve and
retrace.

d. Check that the Signal Standardizer CW LEVELED
indicator is on during the sweep.

e. Calibrate the horizontal axis to 100 MHz/div as

foliows:

1. Set the sweep generator Var Freq Mkr to 100 MHz.

2. With the Position control on the 7JAT8A, move the
display horizontally so that the bright dot on the
frequency-response curve is at the second vertical
graticule line.
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3. Use the Var Freq Mkr control on the sweep
generator to move the market dot to 800 MHz

4. With the Variabie {Cal In} control on the 7A16A,
move the display horizontally so that the bright dot is
at the tenth vertical graticule line.

5. Repeat steps 1 through 4 twice to eliminate
interaction of the two settings.

The display is now calibrated from 0 to 1000 MHz at 100
MHz per horizontal division.

. Set the sweep generator Var Freq Mkr to the reference
frequency.

g. Change the 7A22 Volts/Div switch to 0.5 mV.

h. Use the 7A22 Offset controls to position the
frequency-response curve to the center of the display.
Set the reference frequency marker to the center
horizontal graticule line. Figure 5-3 shows this display.

2427-25

Figure 5-3. Display of freguency-response curve at 0.5
mv /Div,

i, Each vertical division now represents 2.5% deviation
from flat response, as expressed by the equation

Sensitivity of 7A22
(Reference voltage) (2)

Deviation in % =

0.5 mVvV 0.

Deviation = (10 mV reference) {2) 20

i

= 2.5%

{The 10 mV reference voltage was established in step e.)

5-16

NOTE

This equation Is a linear approximation
centered at the zero-error point of the exact
equation. It will suffice for measurements
within t5%.

j. Make two curves representing the instrument’s
specification modified by the normalized voltage-
frequency response of the crystal detectors vou are
using. To construct curves for your combination of
detectors, proceed as follows:

1. Calculate the values for the + and - limits by adding
+3% and -3% to the variation figures from the
detecior's normalized voltage-frequency chart. The +3
and -3 numbers are the specified maxiumum
variations.

2. Superimpose the values from the +3 and -3
columns of the table you calculated in step 1 on your
graticule with a grease pencil or other erasable
marker.

The detectors used in this example had a normalized sum
cutput that varied from flat as Table 5-6 describes.

TABLE 5-6
Calculations for Upper and Lower Frequency Limits
Normalized Region of
Detector Acceptable Response
Freguency | Quiput (%} {Column A +3%)

{AMHz) (Column A} -3% +3%
3 O -3.0 3.0
10 -1 -3.1 2.9
30 0 -3.0 3.0
50 0.2 -28 3.2
100 1.0 -2.0 4.0
150 1.5 -1.5 4.5
200 2.0 -1.0 5.0
250 2.2 -0.8 5.2
300 2.5 -0.8 55
400 2.3 0.7 5.3
500 25 -05 5.5
600 25 -05 55
700 2.2 -0.8 5.2
800 2.4 -0.6 5.4
900 2.0 -1.0 5.0
1000 1.7 -1.3 4.7

k. CHECK-That the frequency response curve displayed
on your oscilloscope mainframe falls within the limits for
your set of detectors.

This concludes the Performance Check of the Signal
Standardzer,

@
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— PART I—ADJUSTMENT AND PERFORMANCE CHECK

The following procedure {Part l—Adjustment and Performane Check) provides the information necessary to: {1} verify
that the instrument meets the electrical specifications; {2) verify that the controls function properly, and (3) perform ali

internal adjustments,

Part |-—Performance Check verifies electrical specifications without removing the instrument covers or making internal
adjustments. All tolerances given are as specified in the Specification tables {section 1) in this manual.

See Table 5-1, Calibration Procedure Electives, at the beginning of this section, for further information.

INDEX TO THE ADJUSTMENT AND
PERFORMANCE CHECK PROCEDURE

A. BEP RATE
1. Check Rep Rate of STEP RESF Pulse...... B-18
B. GAIN
1. Check/Adjust Reference Voltages for
Gain Stailrcase ..o i i 6-19
2. Check Linearity of Gain Staircase ......... 5-20

C. LEAD TIME OF PRETRIG OUT PULSE
1. Check/Adjust Lead Time Between PRETRIG
OUT and Pulse OQut.. ... ..o oy, 5-22

D. CW LEVELED OPERATION
1. Check Input Range of CW LEVELED
Operation .. vt e 5-23

E. RESPONSE CHARACTERISTICS
1. Examine/Adjust Symmetry of

Output Puises. .. ..o i e 5-25
2. Check/Adjust Transient Response of

STEP RESP Pulse .. ..o 5-25
3. Check/Adjust Frequency Response......... 5-26

PERFORMANCE CHECK POWER-UP
SEQUENCE

MOTE

The performance of this instrument can be
checked at any ambient temperature from
+20° to +30° € unfess otherwise indicated.

. Install the Signal Standardizer in the right vertical
plug-in compartment of the osciloscope mainframe.

2. Turn on the mainframe and allow at least 20 minutes
warmup before beginning the procedure.
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A. REP RATE

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

1. Oscilloscope Mainframe 3. Time Base

2. Counter/Timer

BEFCRE YOU BEGIN: a. CHECK—The periods of the output pulses at all REP
RATE settings against the tolerances listed in Table 5-7.

1. Perform the Performance Check Power-Up Sequence.

{2} See the . -
foldout page Section 7, Diagrams and Circuit Board
lHustrations.

TABLE B-7

Readout of REP RATE Period

A1, CHECK REP RATE OF STEP RESP PULSE
REP TIME CLOCK Oscilloscope
RATE AVERG Readout
(/ A1. SETUP CONDITIONS \
) . 1MiHz X1000 10 ns 999.00-1001.00 ns
Signat Standardizer Controls
TEST e VERT or HORIZ + STEP RESP
POSITION ... ... v Setoprulse 1o screen center 100 kHz X1000 100 ns 9.9900-10.0100 us
AMPLITUDE ... ... Set for B-division display
REP RATE L\ttt ettt na s 1 Mz 10 kMz X1000 T ous 99.900-100.100 us
1 kHz X100 1 us 999.00-1001.00 us
Qeattloscope 100 Hz | X100 10 ps | 9.9900-10.0100 ms
Sianal 10 Hz X10 10 us 99.900-100.100 ms
igna
Standardize?‘““———_ﬁ‘ Th1s | 7B80

Oscilioscope Mainframe

Vertical Mode . ... i i Right
Horizontal Mode ............ .o iiiiiiimiaiiaiiiiiiniaas B
A Trgger SOUMCe ... oovvt ity Vert Mode
BFrigger SOUMCE ... e Vert Mode
Counter/Timea (7D15)
[ e Norm
Display Time . .o e s C1s
MIOUE .. e i e i e e Period A
Time Averg ... o e 10 s, X1000
L7 10 ns
Trigger A
VB L e e Preset
o T ¢ + {In}
Coupt AL .. AC {In}
o - input B {In}
PP oGNS .o i Trig Source
Time Base {7880)
TROGEMNING . ... oot i s P-P Auto, AC, Int

\\ Time/Div .. e Any convenient speeci/
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B. GAIN

1. Oscilloscope Mainframe

4. Digital Multimeter

11. Flexible Plug-in Extender

12. Signal Pickoff Adapter

13. Adapter (Peltola to GR, two required)
14. Adapter {bnc to GR, two required)

18. Terminator {two required)

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

16. Probe
17. Test Clip

18. Switch

21. Adapter (bnc to test point, two required)

22. Adapter (bnc to dual banana)

BEFORE YOU BEGIN:

{1} Perform the Performance Check Power-Up Sequence.

(2) See the TE AR

foldout page Section 7, Diagrams and Circuit
Hustrations.

Baéré

GAIN PRELIMINARY CONTROL SETTINGS:

Signal Standardizer

TEST . VERT or HORIZ GAIN
Staircase Mode Switch, 8128 ........... -3 Div

(See Test Point and Adjustment
Locations diagram)

Digital Multimeter
DC Volts ..o e e 2V

B1. CHECK/ADJUST REFERENCE VOLTAGES
FOR GAIN STAIRCASE

onE

Oscilioscope
Mainframe

Flexible
Extender

Signai Pickoff
Adapter

B1. SETUP CONDITIONS \

bne to dual banana

Adagpter,

Signat
Standardizer

Terminator

Adapter,
GR to bne

Terminator

Adapters,
\ Peltela to GR

1X Probe

Groundg
lead

Adapter,
bne to test point
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a. Set the Signal Standardizer POSITION control for a
voltage reading of -0.1500 V on the Digital Multimeter.

b, Set $129 to +3 Div.

¢. CHECK—For a reading of +03,1500 1+ 0.3% (+0.1496 1o
+0.1504 V),

d. ADJUST—R165, Gain Cal, for a voltmeter reading of
+0.1500 V.

e. INTERACTION —Because the Gain Cal and POSITION
controls interact, repeat steps a through d until both +
and - voltages are within specifications. The difference
between the readings at the -3 Div and +3 Div settings
must be 0.3000V +0.3% (or more than 0.2891 V and less
than 0.3009 V).

f. Return S$129 to the CLK position.

B2. CHECK LINEARITY OF GAIN STAIRCASE

NGTE

If the preceding step was not performed, first
refer to the Gain Preliminary Control Settings,
then proceed with the following instructions.

/ BZ. SETUP CONDITIONS \

Signal Standardizer Controls

TEST i i e VERT or HORIZ GAIN
POSETION Lot e et i iinienne s Centered
Gscilloscope
Mainframe
DA
lo Hi
Switch
(See
Flexible following
Extender note}
Signal
Pickoff Adapter,
Adapter bne to dual banana

13- U121
7

Signat
Standardizer

1X Probe

Terminator

Adapter,
bre to GR

5k Terminator 31

Adpter,

Peltola to GR Adapter,

bnc 10 test peoint

\_ J

5-20

NOTE

1. Turn off power to oscilloscope. 2. Remove
U115 from Signal Standardizer. 3. Atiach test
elip (item 17) to U1271. 4. Connect terminals
of switch to pins 13 and 7 of test clip on
U127, 6. Turn oscifloscope power switch on.

a. Actuate the switch repeatedly until the output reaches
teve! six. (This advances the staircase generator through
the staircase waveform.) With the Signal Standardizer's
POSITION control centered, the level six voltage is close
to zero volts. It will remain at level six during steps
(switch closures} 12 through 18. See Figure 5-4.

| . o

frlofstadshsfrfelslnlnfzhaduiniul | |
STEP NUMBER

2427-24

Figure 5-4. Staircase waveform,

b. Keep the output at level six, and vary the POSITION
control until the voltmeter is 0000 V.

c. Press the pushbutton switch repeatedly until the
voltmeter reads - 2500 V. The staircase generator is now
at its bottom step, level one.

d. CHECK—The voltages at each of the steps against the
voltages listed in Tabhle b-8.



TABLE 5-8
Staircase VYoltages
Step Voltags Besired Specified
Number Level Voltage Voltage Range

1 1 -0.2500 | -0.2480 to -0.2510
2 2 -0.2000 | -0.1980 to -0.2010
3 3 -0.15C00 | -0.1480 to -0.1510
4 4 <3100 | -0.0990 o -0.1010
5 5 0,080  -0.0480 1o -0.051C
6 8 0.000 None-set it "right on”
7 7 +(0.50 +0.0480 to +0.510
8 8 +0.1000 | +0.0890 to +0.1010
9 e} +3.1500 | +0.1490 to +0.1510
10 10 +0.2000 | +0.1990 to +0.2010
11 11 +0.2500 | +0.2490 to +0.2510
12 6 0.0000
13 6 0.0000
14 6 0.0000 | Same as step 6
15 6 0.0000
16 & 0.0000

e. Disconnect the Signal Standardizer from the extender,

remove the test clip from U121, and replace U115,

Calibration Part I-087-0587-02
Adjustment and Performance Check
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C. LEAD TIME OF PRETRIG OUT PULSE

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment)

1. Oscilloscope Mainframe
3. Time Base

5. Amplifier

19. Coaxial Cable (42-inch two required)

BEFORE YOU BEGIN:

{1} Perform the Performance Check Power-Up Sequence,

(2) See the TESTPO
foldout page Section 7, Diagrams and Circuit Board
Hlustrations.

C1. CHECK/ADJUST LEAD TIME BETWEEN
PRETRIG OUT AND PULSE OQUT

f Ct. SETUP CONDITIONS \

Signal Siandardizer Controis

REP BT L it 1 MMz
TEST e VERT ar HORIZ STEP RESP
POSITION . e eaaea s As needed
AMPLITUDE ... ... i e As needed
Oscille
scope
Signal ?Aaiw
rame
Standardizer\\
TA1EBA TBBC
PRE
TRIG
cuT input
QO
i8-inch
Coaxial
Oscilloscope Mainframe Cable
Vertical Mode ... ... e Alt
Horizontal MOGE ... .uie o ia i B
B Trigger SOUTCE . ..o.v v ireraer e enas Left Vert
Time Base (7BB0)
TIME/ DIV vt e e e 10 ns
TrGQeringG. . ovvvien et £-P Auto, AC, Int, +

Amplifier {TATBA)
Volts/Div
Coupiing.......
Polarity ........

\‘ Bandwidth

5.22

a. Set the 7B80 Triggering Level control for a stable
display.

b. Use the POSITION controt on the Signal Standardizer
to position the two waveforms so their tops are at the
same level.

¢. Use the AMPLITUDE control on the Signal
Standardizer to set the bottom of the output pulse at the
same level as the bottom of the PRETRIG OUT pulse.

d. With the 7B80 Position control, set the 50% level of
the PRETRIG OUT pulse at the second vertical graticule
line {10 ns from the start of the sweep).

e. Set the B Trigger Source on the mainframe to Right
Vert.

f. CHECK—that the PRETRIG OUT pulse precedes the
pulse out by 65 to BO ns.

g. Remove the left cover of the oscilloscope.

h. ADJUST—C152, Lead Time, so that the leading edge
of the output pulse crosses the reference line 72 ns after
the leading adge of the PRETRIG OUT pulse crosses the
reference line.

i. Replace the left oscilloscope cover.
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D. CW LEVELED OPERATION

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

1. Oscilloscope Mainframe
3. Time Base
5. Amplifier

9. Leveled Sine-Wave Generator

10. Attenuator, BX

20. Coupler, Dual-Input

BEFORE YOU BEGIN:

{1} Perform the Performance Check Power-Up Sequence.

(2) See thed
foldout page
lltustrations.

D1, CHECK INPUT RANGE OF CW LEVELED
OPERATION

/r 21, SETUP CONDITIONS \

it Board

Signal Standardizer Controls
b VERT or HORIZ FREQ RESP
Oscillo-
scope
Main- Sine-wave
frame Generator
(SG 504)
7164 80
o 7B
Aux [
IN I ‘
K . Signal
Standardizer
Dual-tnput
Coupler
5X Attenuator
Cutput Head
of $G 504
Qscitloscope Mainframe
Vertical Mode ... ..o i Left
Horizontal Mode ... ... 8
B Trigger Source . ... i, Vert Mode
Amplifier {TAT6A}
VORS/ DIV e e e 0.2
Coupling . .o e e e De
Time Base {7880}
I 11T T 0.2 us
TaAgQOING oo e e P-P Auto, AC, Int
Leveled Sine-Wave Generator [SG 504)

\Qk Ref (B MHZY, e e Ir;)

@

= ATIGNS:

a. Set the Ampfitude control on the SG 504 to produce a
0.4 V p-p display on the oscilloscope.

b. Set the oscilloscope Vertical Mode switch 1o Right.

c. Set the AMPLITUDE control on the Signal Standardizer
for a B-division display.

d. CHECK--That the CW LEVELED indicator on the
Signal Standardizer is on.

e. Rotate the 5G 504 Amplitude control counterclockwise
untit the CW LEVELED indicator on the Signal
Standardizer goes out.

f. Set the oscilloscope Vertical Mode swiich to Left.

g. CHECK--That the input 1o the Signal Standardizer is
less than 0.4 V (2 divisions).

h. Remove the 5X attenuator from the input of the dual-
input coupler,

i. Connect the SG504 output head directly to the dual-
input coupler.

j- Set the oscilloscope Vertical Mode to Right.

k. Rotate the SG 504 Amplitude control clockwise until
the CW LEVELED indicator on the Signal Standardizer
goes out. {The waveform will start to distort after the light
goes out.}

I. Set the oscilloscope Vertical Mode to Left.
m. Set the 7A186A Volts/Div control to 0.5.

n. CHECK—That the input to the Signal Standardizer is
3 divisions or more.
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E. RESPONSE CHARACTERISTICS

Equinment Reguired: (Numbers correspond to those listed in Table 5-3, Test Equipment.}

1. Oscilloscope Mainframe

§. Amplifier

6. Sampling Unit (two required)
7. Sampling Head {two required)
8. Sampling Sweep

11. Flexible Plug-in Extender

12. Signal Pickoff Adapter

13. Adapter {Peltola to GR, two required)

19

23

24

5.

26.

27.

28.

. Coaxial Cable (four required)
Sweep Generator

Adapter {(GR to SMA, two required)
Attenuator (2X, two required)
Crystal Detector {two required)
Summing Fixture

Differential Amplifier

BEFORE YOU BEGIN:

{1} Perform the Performance Check Power-Up Sequence.

{2) See the TEST FOINT AN
foldout page Section 7, Diagrams and Circuit Board
Hlustrations.

RESPONSE CHARACTERISTICS PRELIMINARY
CONTROL SETTINGS:

Signal Standardizer

TEST +STEP RESP
RESPRATE ... ... .o i, 1 MHz

Oscilloscope Mainframe

Vertical Mode .. ... ool Chop
Horizontal Mode ... ..., A
B5-24

DJUSTMENT LOCATIONS

Sampling Units (both 7811 units)

Left Right

mV/Div 50 50

Variable (Cal In} in In
Polarity

+p In

fnvert In
DC Offset As Needed As Needed

Dot Response As Needed As Needed

Smooth In in

Sampling Sweep (7711}

Sweep Range ....ovivrerrereacnoanaeans 50 ns
Time/ DIV . i i e e e, 2 ns

Variable {(Cal In) ... oo i In
Trig hevel oo e As Needed
Stability ..o e As Needed
Slope

PN in
Sequential ... ..o it i in
Trig Amp

s In
Ext Trig Input

BO G 2V Max.. . ..o iiiiaiiienniinanenns In
Scan

T In

@



E1. EXAMINE/ADJUST SYMMETRY OF
QUTPUT PULSES

/ E1. SETUP CONDITIONS \

SBignat Standardizer Controls
No change in settings

Oseitlo-
scope
Main-
frame

FSTTI7811 751V |0
Coaxial TRIG

7 )@’j IN:?UT

Cable Flexible
Extender
Adapter,
Peltota 10 GR

ATTY

wmamn 4 PRETRIG QUT

- Signat
Standardizer
¥
Signal
Pickoft
Adapter

- /

a. Set the 7T11 Stability, Level, and Time Position
controls for a stable display of the normal and inverted +
pulse,

b. EXAMINE-—The preshoot at the bottoms of the two
waveforms for similar shapes.

¢. ADJUST—R285, Symmetry, so that the preshoot at
the boitoms of the two waveforms are as similar as
possible.

E2. CHECK/ADJUST TRANSIENT RESPONSE
OF STEP RESP PULSE

NOTE

For optimum adfustment of transient
response of the Signal Standardizer, the
adjustment should be performed at the
factory because the §-2 Sampling Heads used
for the check must be characterized with a
pulse traceable to the WNational Bureau of
Standards.

Calibration Part 1--087-0587-02
Adiustment and Performance Chack

However, f vou desire, you can check the
transient-response characteristics of your
own instrumem by using the following
equipment and procedure, making aflowances
for the limitations of your test eguipment.

NOTE

If the preceding step was not performed, first
refer to the Response Characteristics
Preliminary Conirol Settings, then proceed
with the following instructions.

( E2. SETUP CONDITIONS \

Signal Standardizer Controls
No change in setiings

Gscillo-
scope
Main-
frame

781117811 7T

Coaxial TRIG

Cace ?;'ﬁ Eﬂ W%m

Flexibie
Extender

Adapter,
Peliwcla to GR

AT

e} PRETRIG OUT

] Signal
Standardizer

Sgnal
Pickoff
Adapter

\ /

a. Set the 7T11 Stability and Level controls for a stable
display.

b. Use the DC Offset control on one 7511 to vertically
superimpose the two waveforms,

¢. Press in the + Up control on the right 7511,
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d. Set the oscilloscope Vertical Mode controf 1o Add.

e. Adjust the Delay controls on both 7811s so that they
cancel the displayed pulse. (This horizontally
superimposes the two waveforms by matching their
delays.)

f. Press in the Invert control on the right 7511.

g. Adjust the Signal Standardizer's Amplitude and
Position controls for a centered five-division display.

t. Swiich the 7711 Time/Div to B0 ps.

i. Use the 7711 Time Position control 1o bring the
transition to the center of the screen.

j. CHECK—That the rise time of the pulse is 125 to 150
ps.

k. ADJUST—R235, Trans Resp, for a displayed risetime
of exactly 140 ps.

| INTERACTION-—Check the symmetry of the two
waveforms by setting the oscilloscope Vertical Mode to
Chop, the 7T11 Time/Div to 2 ns, and offsetting one of
the waveforms with the DC Offset control on one 7511, If
necessary, repeat step E1, then check the transient
response again.

E3. CHECK/ADJUST FREQUENCY RESPONSE
NOTE

For optimum adjustment of the frequency
response of the Signal Standardizer. the
adjustment should be performed at the
factory because Tektronix has the necessary
test equipment, traceable to the National
Bureauy of Standards. However, if you desire,
you can adjust the {frequency-response
characteristics of your own instrument by
using the following equipment and procedure.

NOTE

if the preceding step was not performed, first
refer to the Response Characteristics
Preliminary Control Settings, then proceed
with the following instructions.

&-26

s

Adzapters,
GR to SMA

X

Adapters,
Peitoia to GR

E3. SETUP CONDITIONS

Signal Standardizer Controls
TEST et VERT or

Atten

Crysta! Detector
HP 84728

~

HORIZ FREQ RESP

Oscilloscope
Mainframe

Morizontal
A 8

78223

v =
O Qi

-5 rAzsA

Fixture

Samming _l

Crystal Detector
HF 84728

2X Atten

Flexible
Piug-1n ccmmmees
Extender

Differential Ampi

+ input Coupl

| 22 IR

Amplifier

.

ifier. (7A22)

Amplifier (7A16A)
L T b T 0.5
COUPHMG o e v i e e e e DC

Sweep Generator
............ Anywhere between 3 and 10 MHz
2 R SN 1000 MHz

Sweep [Horiz
Generator | Out 1
Signa
» o4 Standardizer
|"" CW IN
RF Pickoff
Output B11 Adapter
\ Al1
‘“ 42-inch
Coaxial
LCables
QOscilloscope Mainframe
Vertical Mode ... o e e Right
Morizontal Mode ... ... e s B

R 1 1 I

Variable (Cat in)
HF -3 dB Point
LF -3 o Point
137 N
- tnput Coupling
|20t TR 11+ 2 P PN

A F FreQUBNCY .. ov i i a e 0
Sweep MOB. . .o.vr s Aute
Sweep Time (S8C) .. ..o iei i -1
Freq SEICIOT ...t Fi to F2
Retrace RF ... e e aa e Off
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a. Vary the 7A22 Coarss and Fine Offset controls to bring
the display on the crt. Set the retrace line to the lower
graticule line.

b. Verify that the sweep generator Unleveled indicator
stays off during its sweeps. I the Unleveled indicator
comes on, increase the level of the output signal with the
Vernier and Vernier Cal controls.

c. Set the Signal Standardizer AMPLITUDE control to
position the response curve § divisions above the retrace
Hne at the reference frequency. To accomplish this, set
the reference frequency on the sweep generator to the
reference frequency you are using, and observe the
bright dot on the response curve. Then set the
AMPLITUDE control on the Signal Standardizer so that
the marker is 5 divisions above the retrace line.

With the 7A22 vertical sensitivity set at 2 mV/Div, the
display now shows 10 mV amplitude at the reference
frequency. Figure B-b shows this display.
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Figure 5.5, Initial display of frequency-response curve and
retrace.

d. Check that the Signal Standardizer CW [EVELED
indicator is on during the sweep.

e. Calibrate the horizontal axis to 100 MHz/div as
follows:

1. Set the sweep generator Var Freqg Mkr to 100 MHz,

2. With the Position control on the 7A16A, move the
display horizontally so that the bright dot on the
frequency-response curve is at the second vertical
graticule line.

3. Use the Var Freq Mkr control on the sweep
generator to move the marker dot to 900 MHz.

Calibration Part [|-067-0587-02
Adjustment and Performance Check

4. With the Variable {Cal In} control on the 7A18A,

move the display horizontally so that the bright dot is
at the tenth vertical graticule line.

5. Repeat steps 1 through 4 twice 1o eliminate
interaction of the two settings.

The display is now calibrated from 0 to 1000 MHz at 100
MHz per horizontal division.

f. Set the sweep generator Var Freq Mkr to the reference
frequency.

g. Change the 7A22 Volts/Div switch to 0.6 mV.

h. Use the 7VA22 Offset controls to position the
frequency-response curve to the center of the display.
Set the reference frequency marker to the center
horizontal graticule line. Figure 5-6 shows this display.
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Figure 5-6. Dispiay of frequency-response curve at 0.5
mV /Div,

i. Each vertical division now represents 2.5% deviation
from flat response, as expressed by the eguation

Sensitivity of TA22
{Reference voltage} {2)

Deviation in % =

05 mv 95 _25%

Deviation = =
{10 iV reference) (2) 20

{The 10 mV reference voltage was established in step e.}

NOTE

This equation js a linear approximation
centered at the zero-error point of the exact

equation. It will suffice for measurements
within t5%.
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|- Make two curves representing the instrument’s
specification modified by the normalized voltage-
frequency response of the crystal detectors you are
using. To construct curves for vour combination of
detectors, proceed as follows:

1. Calculate the values for the + and - limits by adding
+3% and -3% to the variation figures from the
detector’s normalized voltage-frequency chart. The +3
and -3 numbers are the specified maximum variations.

2. Superimpose the values from the +3 and -3
columns of the table you calculated in step 1 on vour
graticule with a grease pencil or other erasable
marker.

The detectors used in this example had a normalized sum
output that varied from flat as Table 5-8 describes.

TABLE 5.9
Calculations for Upper and Lower Frequency Limits
Mormnzailized Region of
Detector Acceptable Response
Frequency | Output (%) {Colurmn A +3%)

{MHz) {Column A} -3% +3%
3 0 -3.0 30
10 -0.1 -3.1 2.9
30 0 -3.0 3.0
50 0.2 -2.8 3.2
160 1.0 2.0 4.0
150 1.5 -1.5 4.5
200 2.0 -1.0 50
250 2.2 -0.8 52
300 2.5 -0.5 5.5
400 2.3 0.7 5.3
500 25 -0.5 55
600 2.5 -0.5 5.5
700 2.2 -0.8 5.2
800 24 -0.6 54
800 2.0 -1.0 5.0
1000 1.7 -1.3 4.7
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k. CHECK—That the frequency response curve displayed
on your test oscilloscope falls within the limits for your
set of detectors.

. ADJUST—R390, Freg Resp, so that the response
curve lies within the response limits marked on the
graticule.

This concludes the Performance Check of the Signal
Standardizer.
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REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Repfacement parls are available from or through youriocal Tektronix, Inc. Field Office
or represaniaiive.

Changes fo Tekironix instruments are sometimes made to accommodate improved
components as they become available, and o give you the benefit of the latest circuit
improvements developed in our engineering department. 1t is therefore important, when
ordering parts, to inciude the following information in your order: Part number, instrument
type or number, serial number, and medification number if applicable.

Ifa part you have ordered has been replaced with a new orimproved part, your locat
Tektronix, Inc. Field Office or representative will contact you concerning any change In part
number.

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

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number

COX Part removed after this serial number

ITEM NAME

in the Parts List, an item Name is separated from the description by a colon (3).
Because of space Bmitations, an liem Name may sometimes appear as incomplete. For
further tem Name identification, the LS. Federal Catzloging Handbook +6-1 can be
utilized where possible.

ABBREVIATIONS
ACTR ACTUATOR PLSTC PLASTIC
ASSY ASSEMBLY QT QUARTZ
CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC AES RESISTOR
CK¥ CIRCUIT "F RADHC FREQUENCY
COmMP COMPOSITION SEL SELECTED
CONN CONNECTOR SEMIGOND SEMICONDUCTOR
ELCTLY ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL VAR VARIABLE
INCAND INCANDESCENT Ww WIREWOUND
LED LIGHT EMITTING DIODE XFMR TRANSFORMER
NONWIR  NON WIREWOUND XTAL CHRYSTAL
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CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mfr. Code Manufacturer Address City, State, Zip
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SCQUTH MILWAUKER, WI 53204
01295 TEXAS TNSTRUMENTS, INC., SEMICONDUCTOR

GROUP P 0 BOX 5012, 13500 N CENTRAL

EXPRESSWAY DALLAS, TX 75222

02114 FERROXCUBE CORFPORATION POOBOY 359, MARION ROAD SAUGERTIES, WY 12477
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV, 50065 E MCDOWELL RD,P0O BOX 20923 PHOENIX, AZ 85036
077186 TRW ELECTRONIC COMPONENTS, IRC FIXED

RESISTORS, BURLINGTCN DIV. 2850 MT. PLEASANT RURLINGTON, LA 52601
07910 TELEDYNE SEMICONDUCTOR 12515 CHADRON AVE. HAWTHORNE, CA 90250
08806 GENERAL ELECTRIC €C., MINIATURE

L.AMP PRODUCTS DEPARTMENT NELA PARK CLEVELAND, OH 44112
32997 BOURNS, TNC., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDE, CA 97507
50088 MOSTEK CORP. 1400 UPFIERLD DR, CARROLLTON, TX 75006
55680 NICHICON/AMERICA/CORP. 6435 ¥ PROESEIL AVENUE CHICAGD, TL 40645
56289 SPRAGUE ELECTRIC CO. ) NORTH ADAMS, MA 01247
72982 ERIE TECHNCLOGICAL PRODUCTS, INC. 64 W, 12TH ST, ERIE, PA 16312
73138 BECKMAN INSTRUMENTS, INC., HELIPOT BIV. 250G HARBCR BLVD. FULLERTON, CA 92634
75378 CT8 KWIGHTS, INC. 400 REIMANN AVE. SANDWICH, 1L 60548
78488 STACKPOLE CARBON CO. ST. MARYS, PA 13857
TOTr27 C-W INDUSTRIES %50 DAVISVILLE RD.,P ¢ BOX 96 WARMINISTER, PA 18974
84009 TEKTRONIX, INC. P O BOX 500 BREAVERTON, GR 97077
80031 ELESCTRA-MIDLAND CORP., MEPCO DIV. 22 COLUMBIA ROAD MORRISTOWN, NJ 07960
91293 JOHANSON MFG. COMPANY P O BOY 329 BOONTON, NJ 07005
91637 DALE ELECTRONICS, INC. P. ¢. BOX 609 GOLUMBUS, NE 68641
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Tektronix  Serial/Model No. Mir
CktNo.  Part No. Eff Dseont Name & Description Code  Mfr Part Number
Al 570-5167-00 OKT BOARD ASSY:MAIN INTERFACE 80009  570-5167-00
c113 281079200 CAP.,FXD,CER DI:82PF,10%, 100V 72982 B035T2AADCOGE2 0K
ciis 281-0763-00 CAP ., F¥D,CER DI:47PF,10%,100V 72982 8035DYAADCIGAHTOK
£130 781077500 CAP.,FED,CER DT:0.1UF,20%,50V 72082  8005DYAABZSUIOAM
¢151 281~0509-00 CAP.,FXD,CER DI:15PF,+/~1.58F, 500V 72982  301-000COGOLS0K
Ti52 281-0205-00 CAP. VAR, PLSTC:4-65PF, 100V 80031  2810C5R565QJ02F0
€153 290-0746~00 CAP. , PXD, RLCTLT 1 47UF,+50~-10%, 16V 56289 507D226
¢i73 7810775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982  8005D9AABZSU104M
£236 281-0773~00 CAP.,FXD,CER OT:0.0LUF,10%, 100V 72682 BOOSHOAADWSRIO3K
€263 281-0775-00 CAP., PXD,CER DI:0.10UF,20%,50V 72982 BODSDYAABZSTI0AN
£27 281-0775-00 CAP.,FXD,CER DI1:0.1UF,20%,50V 72982 B005DYAABZSU104M
c361 281-0775-00 CAP,,F¥D,CER DI:0.1UF,20%,50V 72982 S005DIAABZSUI04M
£383 283-DE08-00 CAP.,FXD,CER DI:0.68UF,+100-0%,12v 91293 12084126848
€393 283-0408-00 CAP.,FXD,CER DI:0.68UF,+100-0%,12V 91293 1208412684PP
€516 290-0804-00 CAP. ,FXD,ELCTLY: 10UF,+50-10%, 25V 55680 503D106G025A8
£517 281-0775-00 CAP.,FXD,CER DI:0.LUF,20%,50V 72982  BOOSDIAABZSLI04M
£526 290-0804-00 CAP.,FXD,BLCTLY: LOUF,+50~10%, 25V 55680 5030106602548
£527 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982  BHCSDIAABZSULOAM
€552 281-0775-00 CAP,,FXD,CER DI:0.1U¥,20%,50V 77982 BOCSDIAABZSUIOAM
£566 290-0804-00 CAP. ,FXD,ELCTLT: LOUF,+50-10%,25V 55680 503D106G025AS
€567 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982  BOCSDOAABZSULOAM
CR31¢  152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 80009 152-0141-02
CR320  152-0141-02 SEMTCOND DEVICE:STLTCON, 30V, 150MA 80009  1%2-0141-02
CR349 152-01461-02 SEMICOND DEVICE:SILICON, 30V, 150MA 80008 152+0141-02
CR3%1 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 80009 152-0141-02
PS335  150-0048-01 LAMP | INCAND: 5V, 0. (G6A, SEL 08806 6834815
DS532 150-0048-01 LAMP, INCAND: 5V, 0. 064, SEL 0BB06  6B3AS15
DS533 150-0048~01 LAME, INCAND: 5V, 0. 064, SEL 08806 6B3ASLS
£261 276~0532-00 SHIELDING BEAD,: 02114 56-590-65/4A6
F342 276~0576-00 CORE, EM:TPROTD, FERRITE 78488  59-0047
E342 276~0614-00 CORE, EM: TOROID, FERRETE 7B4BE  57-1656
LRZ98  10B-0215~00 COTL,RF:1,1UH 80009 108-0215-00
L&299 108-0215-00 COTL,RF:1.1UH 8G009  108-0215-00
LR396  108-0733-00 COTL, R¥:113NH 80009  108-0733-00
LR398  108-0733-00 COLL,RF: 113K 80009 108-0733-00
LR516 LOB-0543-00 COIL,RF:FIXED,1.1UH 80009 108-0543-00
LR526  108-0543-00 COTL,RF:FIXED, 1. UK 80009 108~0543-00
LR551 108-0543-00 C0IL,R¥F:FIXED,1.1UH 80009  108-0543-00
LRS66  108-0537-00 COTL, RF: 200UH 80009 108-0537-00
Q139 151-0221-00 TRANSISTOR: SILICON, PNP 80009 151-0221-00
Q149 151022100 TRANSISTOR: SILTICON, PNP 80009 151-0221-00
Q216 £51-0221-00 TRANSISTOR: S1LICON,PNP 80009 151-0221-00
Q7 151-0221-00 TRANSISTOR: SILICON, PNP 8000% 151-0221-00
Q261 151-0367-00 TRANSTSTOR:SILICON,MPN, SEL FROM 3571TP 80009  151-0367-00
Q262 £31-0367-00 TRANSISTOR: §TLICON, KPX, SEL FROM 3571TP 80009  151-0367-00
Q282 £51-0302-00 TRANSISTOR : STLICON, NPN 80009 151-0302-00
Q288 151-0192-00 TRANSISTOR: STLICON, NP, SEL FROM MPS652] 80009  151-0192-00
Q289 151-0192-00 TRANSISTOR: STLICON,NPN, SEL FROM MPS6521 80009  151-0192-00
Q292 151-0216-00 TRANSISTOR: SILICON, PNP BO009  151-0216-00
Q293 151-0216-00 TRANS {STOR: S ILICON, PNP 80009 151-0216-00
Q306 151030100 TRANSISTOR: STLICON, PNP Q4TS INZ9OTA
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Tektronix  Serial/Model Mo, Mir
. CktNo. PartNo. Eff Dscont Name & Description Code  Mfr Part Numbar
Q379 151-0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS652] 80G0%  151-0182-00
Q332 151-0302-00 {RANSISTOR: STLICON, NPN 80G0%  151-0302-00
Q361 151-0212-00 TRANSISTOR: SILICON, NPX 80GOS 151-0212-00
Q362 151-0212-00 TRANSISTOR: STLICON, NPH 8000%  151-0212~00
R1C6& 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,3%,0.725W 01121 CB1035
R1C7 315-0103-00 RES.,FXD,CMPSN: LOK OHM,5%,0.25W 01121 CBIO3S
R108 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CBIG3S
R111 315-0914-00 RES. ,FXD,CMPSN: 910K OHM,5%,0.25W G112l CBY9I4S
R112 315-062400 RES. ,FXD,CMPSN: 620K OHM,5%,0.25W 01121 CB6245
R1l4 315-0243-00 RES.,FXD,CMPSH: 24K OHM,5%,0,25W 01121 CB2435
R121 315-0272-00 RES.,FXD,CMPSN: 2. 7K OHM,5%,0.25W 01121 CBI725
R122 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CBiGZ5
R123 315-0152-00 RES. ,FXKD,CMPSN: 1, 5K OHM,5%,0,25W 01121 CB1525
R126 315-0472~00 RES. ,FXD,CMPSN:4. 7K OHM,5%,0.25W 01121 CB4T25
R127 315-0472-00 RES. ,FXD,CMPSN: 4. 7K 0HM,57%,0.25W 01121 CB4T23
R1Z9 315-0472-00 RES. ,FXD,CMPSN:4 . 7K OHM,5%,0.25W 01121 CB4T723
R136 315051 100 RES.,FXD,CMPSK: 510 OHM,5%,0.25W 01121 CBS51IS
R137 315-0221~00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB22i5
R138 301-0561-00 RES . ,FXD,CMPSN: 560 OHM,5%,0.50W 01121 EB561S
R139 315-0510-G0 RES.,FXD,CMPSN: 51 OHM,5%,0.25W 011231  CB5S105
R140 315-0510-00 RES.,FXD,CMPSN: 51 OHM,5%,0.25W 01121 CB5105
R141 315-0391-00 RES.,FXD,CMPSN: 390 OHM,5%,0.25W 0112% CB3915
R142 315~0621~09 RES.,FXD,CMPSN: 620 OHM,5%,0.25W 0l12%F CB6215
R151 315-0153~00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 0112t CR1535
B153 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
R154 315-0621-00 RES. ,FXD,CHMPSN: 620 OHM,5%Z,0.25W 01121 CRH2:ES
R156 315-0152~00 RES.,FXD,CMPSH:1.5K OHM,5%,0.25W 0112 CB1523
R157 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 0112 CBlO25
R163 321-0190-00 RES.,FXD,FTILM:93] OHM,%,0.125W 91637 MFF1BL6GI31ROF
R164 325-0275~00 RES.,FXD,FILM:1. 54K OHM,0.1%,0.1W 07716  OBD
R165 311~1223-00 RES. , VAR, NONWIR:250 OHM,10%,0.50W 32697  3386F-T04~251
R166 325-0275-00 RES, ,FXD,FTILM:1.54K OHM,0.14,0.1W 07716 OBD
R167 315-0621-00 RES.,FXD,CMPSN: 620 OHM,5%,0.25U 01121 CB6215
R169 325-0275-00 RES. ,FAC,FILM:1.54K OHM,0.1%,0.1W 07716 ORD
R172 315~-0512-04Q RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
R1Y3 315-0912-00 RES.,FXD,CMPSN:9.1K OHM,5%,0.25W 01121 CB9125
®174 315-0123-00 RES. ,FXD,CMPSN: 12K OBM,5%,0.25W 01121 CBI1235
R179 325-0277-00 RES, ,FXD,FILM: 200 OHM,0.1%,0.1W 07716  OBD
R182 325~0276~00 RES. ,FXD,FILM:50 OBM,0.1%,0.1W G7716  OBD
R187 325-0277-00 RES. ,FXD,FILM:200 CHM,0.A% .0.1W G7716 OBD
R18% 325-0277-00 RES. ,FXD,FILM:200 OHM,0.1%,0.1W G7716 OBD
R192 325-0276~00 RES.,FXD,FILM:50 OBM,0.1%,0.1W G77i6 OBD
R205 311-0310-00 RES. ,VAR,NONWIR:5K OHM,20%,0.50W 01121 W-73504
R206 321-0318-00 RES. ,FXD,FILM: 20K OHM,1%,0.125W 91637 MFFI816G20001F
R207 321-031G-00 RES. ,FXD,FTILM: 16.5K OHM,1%,0.125W 91637 MFFI816G16501F
R20O8 321-0318-00 RES. ,FXD,FILM: 20K OHM,1%,0.125W 91637 MFFIB16G20001F
R20% 321-0277-00 RES.,FXD,FILM:7.5K OHM,1%,0.125W 91637 MFRIB16G75000F
R210 311-0310-00 RES. ,VAR,NONWIR:5K OHM,20%,0.50W 01121 W-73504
R212 315-0622~00 RES, ,FXD,CMPSN: 6. 2K OHM,5%,0.25W 01121 ¢B6225
R213 315-0511-G0 RES. ,FXD,CMPEN: 510 OHM,5%,0.25W 01121 CB5i15
R214 315-0102-00 RES. ,FXD,CMPSN: lK OHM,5%,0.25W 01121 CBl025
R216 315-04670-00 RES. ,FXD,CHPSN:47 OHM,5%,0.25W 01121 CB47C5
R217 315-0122-00 RES . ,FXD,CMPSN: | . 7K OHM,5%,0.25W 91121 CBI223
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Tektronix  Serial/Model No. Mir
Ckt No.  Part No. Eff Dscont Name & Description Gode  Mfr Part Number
R218 315-0241+00 RES. ,F¥D,CMPSN: 240 OHM,5%,0.25W 0112% CB2415
R222 315-0560-00 RES. ,FXD,CMPSN:56 OHM,5%,0.25W 01121 CB56405
R223 315-0560-00 RES. ,FXD,CMPSN: 56 OHM,57,0.25W 0112% CB5695
R224 321-0169-00 RES. ,FXD,FILM:562 OUM,1%,0.125W 81637 MEF1B16G562R0F
R228 315-0201~00 RES. ,FXD,CMPSN: 200 OHM,5%,0.25W 0i121 {B2015
R229 315-0151-00 RES. ,FXD,CMPSN: 150 CHM,5%,0.25W §1:21 CBIS1S
R231 315~G151-00 RES. ,FXD,CMPSN:150 OBM,5%,0.25W GilZ21 CB1515
‘R232 315~0101~00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CBIOIS
R233 315-0151-00 RES, ,FXD,CMPSN: 150 OHM,5%,0.25W 01121 CBI5i5
R235 311-1224-00 RES. ,VAR,NONWIR: 500 OHM,20%Z,0.50W 32997 33B6F-T04-501
R236 315-0510-00 RES. ,FXD,CMPSH:51 OHM,5%,0.25W 01121 CB5105
RZ4& 321=0236-00 RES. ,FXD,FI1M:7.8K OHM,1%,0.125W $1637 MFF1816G28000F
1247 321-0306-05 RES.,FXD,FILM: 15K OHM,1%,0.125W 51637 MFF1B16G]5001F
R249 321-0118-00 RES. ,FXD,FILM: 165 OHM,1%,0.125W G1637 MFFIR166165R0F
k251 321-0162-00 RES, ,FXB,FILM:475 OHM,17%,0.125W 91637 MFFIB16G475R0F
R252 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5i03
R253 315-0510-0G RES. ,FXD,CMPSN:51 OHM,5%,0.25W Qilzl CB5:i05
R34 315+0510-00 RES. ,FXD,CMPSH: 5] OHM,5%,0.25W Gli21 CB5LGS
R256 315-0510-00 RES. ,FXD,CMPSN:5! OHM,5%,0.25W 01121 CB5105
R257 321-0264-00 RES. ,FXD,FILM:5.49% OHM,1%,0.125W 91637 MFFi816G54900F
R259 303~-0680-00 RES.,FXD,CMPSN: 68 0HM,S5%,1W 01121 GB680OS
R261 321-0260-00 RES, ,FXD,FILM:4.99K OHM,1%,0.125W 91637 MFF1816G49900F
R262 321-0260-00 RES. ,FXD,FILM:4.99K OHM,1%,0.125W 91637 MFF1816GA49900F
R263 321-0189-00 RES. ,FXD,FILM:909 OHM,1%,0.125W 91637 MFF1816G909ROF
R266 315-0310-00 RES. ,FXD,CMPSN:5]1 OHM,5%,0.25W 01121 {B5I0S
R267 315-0516-00 RES. ,FXD,CMPSN: 51 OHM,5%,0.25% 01121 CB5105
R271 307-0106-00 RES, ,FXD,CMPSN: 4.7 OHM,S5%,0.25W 01121 CB47CS
R272 321-0318-G0 RES. ,FXD,FILM:20K OHM,1%,0.125W 91637 MFF1816G20001F
R273 321-0318~00 RES. ,FXD,FILM: 20K OHM,1%,0.125¥ 91637 MFF1816G20001F
R274 321-0164-00 RES. ,FXD,FILM:499 OHM,1%,0.125%W 91637 MFF1B16CG499R0OF
RZ79G 317-0470-00 RES. ,FXD,CHMPEN: 47 OHM,5%Z,0.125W Gl121 BB47GS
k280 317047000 RES. ,FXD,CMPSN:47 OHM,3%,0.125W {1121 BB4705
RI81 3G1-0750-0C RES. ,FXD,CMPSN:75 0HM,5%,0.50W 01121 EBT505
R282 315-0101-00 RES. ,FXD,CMPSN: 100 ORM,5%,0.25W 01121 CB101S
7283 315-0513-09 RES. ,FXD,CMPSN: 51K OHM,57%,0.25W 01121 CB5135
R284 3210335700 RES. ,FXD,FILM:58 . 1K OHM,1%,0.125W 51637 MFF1816G51101F
R285 311-1556-00 RES. VAR ,NONWIR: 50K OHM,20%,0.50W 73138 GlA R50R
R286 321-0385-00 RES. ,FXD,FiLM: 100K OHM,1%,0.125W 91637 MFF1816GlOCO2F
R287 321-0327-00 RES, ,FXD,FILM:24.9K OBM, 1%, 0.125W 91637 MFF1B16G24901F
R288 321-0226-00 RES. ,FXD,FILM:2.21K OBM,1%,0.125%W 91637 MEFIBI6G2Z100F
RZ8G 121-0226~00 RES.,FXD,FILM:2.21K OBM,1%,0.125W 91637 MFFiB16GZ2I00F
R291 32:1-0181-G0 RES. ,FXD,FILM:750 CHM,1%,0.125W 91637 MFFi816GYS3GROF
R292 321-0181-60 RES.,FXD,FILM:750 OHM,1%,0.125W 91637 WFF1816G730R0F
R293 321+0211-00 RES. ,FXD,FILM:|,54K OHM,1%,0.125W 91637 MFF1816G15400F
R294 315-0100-00 RES. ,FXD,CHMPSN: 10 OHM,5%,0.25W 01121 C31005
R299 315-0102-0¢C RES. ,FXD,CMPSN: 1K OBM,5’%,0.25W 01127 CB1025
R306 315-0182-00 RES. ,FXD,CMPSN;: 1 .8K OHM,5%,0.25W 0112% CB1825%
R309 315-0105-00 RES, ,FXD,CMPSN: 1M OHM,5%,0.25W 01121 CBI(SS
R310 315-0105-00 RES. ,FXD,CMPSN: 1M OHM,5%,0.25W 08121 CBiG5S
R312 315=0303-00 RES. ,FXD,CHPEN: 30K OHM,5%,0G.25W 01121 CB3G35
R313 315-G103~00 RES. ,FXD,CHMPSN: 10K OHM,5%,0.25W 01121 CBlO35
R314 315-0624-00 RES. ,FXD,CMPSN;: 620K OHM,5%,0.25W Gl1l21 CB624S
R317 315-0103-00 RES. ,FXD,CMPSN: LOK OHM,5%,0.25W 01121

CBI0O35
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Repiaceable Electrical Parly—2067-0587-02

Tektronix  Serial/Model No. Mty
Ckt No.  Part No. Eft (scont MName & Description Code  Mir Part Number
R310 315-0473~06G RES. ,FXD,CMPSH: 478 OHM,5%,0.25W 01121 CB&T3S
R32% 315-0102-00 RES. ,FXD,CMPGN: 18 OHM,5%,0.25W pLl21  CB1OZ5
R327 321-G274-00 RES. FXD,FIIM:6. 98K OHM,1%,0.125¥W 91637 MFF1816G6S800F
R328 321-0398-00 RES. ,FXD,PILM:15, 8K OUM, 1%, 0. 125W G1637 MFF1B16G15801F
R329 315-0222-00 RES. ,FXD,CMPSM: 2. 2% OBM,5%,0.25W GLiz2} CB2225
R331 315-~0303~09 RES.,FXD,CMPSN: 30K OHM,5%,C.25W (li21  CB3035
R332 315-0100~09 RES. ,FXD,CMPSN: 10 OBM,5%,0.25W 0l1i2l  CBLOGS
R343 321-0106-00 RES.,FXD,FILM:124 OBM,1%,0.125W 51637 MWFFLIBL6G124R0OF
R344 315-0391-00 RES. ,FXD,CMPSN: 3%0 OHM,5%,0.25W Glizl  CB3ISLS
R348 315-0201-00 RES. ,FXD,CMPSN: 200 OHM,57,0.25W 011721 CB20L5
R34S 315-0301~00 RES.,FXD,CMPSN: 306 OHM,5%,0.25W 01121 CB30L3
R351 315~0510~00 RES.,FXD,CMP5N:51 OHM,5%,0.25% 01121 CR51605
R352 315~0510-00 RES.,FXD,CMPSN: 51 OHM,5%,0.25W 01321 CB51GS
R361 321-0231-00 RES. ,FXD ,FiLM:2 49K OBM,1%,0.125W 91637 MFFIBLI6GZL900F
R362 321-0231-0C RES.,FXD,FILM: 2. 49K OHM,1%Z,0.125% 91637 MFF1816G24900F
R363 315-0510~06 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 0il2: CB5105
R364 315051000 RES. ,FXD,CMPSN:51 OHM,5%,0.25K 011231 CB5105
R366 321422500 RES. ,FXD,FILM:2, 15K OHM,1%,0.125W 91637 MFFIBIBGZL500F
R367 321-0225~00 RES. ,FXD,FELM:2.15K OHM,1%,0.125W 431637 MPFIB16GZ2I500F
R368 321-0211-00 RES, ,FXD,FILM:1.54K OHM,1%,0.125W 91637 HFFIB16G15400F
RA72 308-0218~00 RES., ,FXD,WW:150 OHM,5%,3W 41637 R82B-BISOROJ
R373 321-0069-00 RES.,F¥D,FILM:51.1 OHM,1%,0.125W 91637 MFFIBIGGSIRIOF
R374 321-0069-00 RES, ,FYD,FILM:51.1 OHM,1%,0.125W 91637 MFF1816GS5LRIOF
R319 315~0912-00 RES.,FXD,CMPSN: 9. 1K OHM,5%,0.25W 01121 CB9L25
Rig2 315+0155-00 RES.,FXD,CMPSK:1.5M OWM,5%,0.25W 01121 CBi55E
R3B3 315-0510-00 RES.,FXD,CMPSN: 51 OHM,5Z,0.254W 01121 CR5:05
R384 317-0470-0G RES. ,FXD,CMPSN:47 OBM,5%,0.125W GLE21  BRA4TOH
R387 308-0075-00 RES.,FXD,WW: 100 CHM,5%,3W 91637 RS2ZB-BLOOROJ
R389 315-0473-00 RES.,FXD,CMPSHN: 47K OHM,5%,0.25W (112 CB&4T35
R3%0 311~1234~00 RES. , VAR, NONWIR:50K OHM,20%,0.504 32997 3386F-T06-503
R291 315-0102~00 RES, ,FXD,CMPSH: 1R OHM,5%,0.25W 01121 €B1O25
R393 - 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25%W 0il2i CB3105
R394 317~G470-00 RES, ,FXD,CMPSN:47 OHM,57,0.125W 01121 BB&T7OS
R397 321-0169-00 RES.,FXD,FILM:562 OHM,1%Z,0.125¥ 91637 MEFIBL6GS6ZROF
R416 321-0751-06 RES. ,FED,FILM:5C OHM,C.25%,0.125W 91637 MFFL816C50R00C
R417 321-0751-06 RES. ,FXD,FILM:50 OHM,(.25%,0.125W 91637 MFFL816CH0R00C
R&430 315-0470-00 RES.,FXD,CMPSN:47 OHM, 5% ,0.25W 01121 CB4705
RS11 315~-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 ©B5105
R521 315-0510-00 RES, ,FXD,CMPSN:51 OHM,5%,0.250 01121  CB5105-
5105 263-0029-01 SWITCH,PB ASSY:6 LATCH,7.5MM,7 CONTACTS 80009 263-0029-01
5129 260~0984-G0 SWITCH,SLIDE:DP 3 POSKH,0.54,125VAC-DG 79727 $-128-85-0012
5430 263-0032~-00 SWITCH ACTR AS:ELASTOMETER 80009 263-0032-00
T220 120-0444-00 XFMR, TOROID:5 TURNS,BIFILAR 80009  120-0444~00
Ulls 156041000 MICROCIRCUIT, DI« COUNTER TIME BASE 50088  MES009P
Uizl 156~0403~00 MICROCIRCUIT,DI:HEX. INV W/OPEN COLL OUTPS 01295 SH74S505N
3130 156-0741-00 MICROCIRCUIT,DI:4~BIT BINARY COUNTER 80009 156~0741-00
Uis0 156-G280~00 MICROCIRCUIT,DI:T-K MASTER SLAVE F-F (1295 SH74LIH
J1i60 156-0125-00 MICROCIRCUIT, DI :QUAD 2-INPUT POS NAND BFR 80009  156~0125~00
Ui7o 156-~0927-00 MICROCIRCUIT,LI:DIGITAL TO ANALOG CONVERTER 80009 156~0927-G0
U179 1 56-~1149~00 MICROCIRCUIT, LI :GPERATIONAL AMP,JFET INPUT 80009 156-1149-00
Uigg 156~1149-00 MICROCIRCUIT,LI:OPERATIONAL AMP,JFET INPUT 80009 156-114%~-00
3240 155-0160~00 MICROCIRCUIT, LI : TRIGCER AMPL/CHANNEL SW 80008 155~G160-00
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Replaceable Electrical Parls—867-0587-02

Tektronix  Serial/Mode! No. Mér
Ckt No. PartNo. Eff Oscomt Name & Description Code  Mfr Part Number
U250 155-0175-00 MICROCIRCUIT,LE:TRIGGER AMPLIFIER 80009  155-0175-00
Uv272 156~0158~00 MICROCIRCUIT, LI:DUAL OPERATIONAL AMPLIFIER 80069 156-0158-00
U280 155-0182-00 MEICROCIRCUIT,LI:DIODE SHAPER 80009 155-0i82-00
U284 156-0158-00 MICROCIRCYUIT,LI:DUAL OPERATIONAL AMPILIFIER 80009 156-0158-00
U312 156~0158-00 MICROCIRCULT LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0138-00
U350 155-0175-00 MICROCIRCUIYT,LI:TRIGGER AMPLIFIER 80009 155-0175-00
7390 155~0183-G0 MICROCIRCUIT,LI:DIODE PEAK DETECTOR 86009  135-0183-00
VR114 152-0278-00 SEMICOND DEVICE:ZENER,0.4W,3V,5% 07910 1N43724
YR163 152-0486~00 SEMICOND DEVICE:ZENER,0.25W,6.2V,5% 80009 152~0486-00
VR227 152-0217-00 SEMICOND DEVICE:ZENER,0.4W,8.2V,5% 8C00% 152-0217-00C
VR241 152-0279~00 SEWMICOND DEVICE:ZENER,0.4W,5.1¥,5% B0G%  152-0279-90
VR286 152-0168~00 SEMICOND DEVICE:ZENER,0.4W,12V,5% CAT713 1N963B
VR319 152-0149-00 SEMICOND DEVICE:ZENER,0.4W, 10V, 5% 80009 152-0149-00
Y113 158-0014—00 XTAL UNIT,QTZ:i MHZ,+/-0.003 75378 TX-004






