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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 equipment 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
l’ 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 unless 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.
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Section 1—067-0587-02

GENERAL INFORMATION

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
qualified 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 lllustrations section. Abbreviations used in the
manual, except those in the parts lists and schematics,
comply with the American National Standards Institute

Y1.1-1972 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 all
mainframes to atl 7-series plug-in units, both vertical 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 to the AUX IN-
CW IN connector. The gain of the horizontal channel can
be calibrated by applying a signal from a time-mark
generator to the AUX IN-CW IN connector 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 +B86°F). (2) The instrument must be
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 Requirament

SIGNAL SOURCES

GAIN Staircase
Accuracy

6 Div (-3 tot3}
8 Div (-4 to +4)
Linearity

10.3%.
+0.5%. .
+0.2% of full range (10 div).

Position Range

11 div minimum,

Output Impedance

50 Q0 10.5% per side,

STEP RESPonse Generator
AMPLITUDE Range

At least 2 to 10 div.

POSITION Range

Flat top can be positioned at least 15 div from center screen.

Risetime {5 Div step)

150 ps max.

Aberrations (5 Div step)

2% peak.

11
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TABLE 1-1 (CONT.)
Electrical Characteristics

Characteristic | Performance Requirement

SIGNAL SOURCES (CONT.)

REP RATE Selectable in decade steps from 10 Hz to 1 MHz
(accurate to 0.1%).
Output Impedance . 50 0 per side.
FREQ RESP (CW Leveled)
imput Impedance (CW IN) 50 Q 3% at dc.
Input Range (6 Div Displayed) 05t 1V pp
Amplitude Range ' At least 4 to 10 div.
Position Range' At least t4 div.
Flatness (6 Div Displayed) 13% (3 MHz to 1 GHz).
Freq Sweep Rate 10 Hz max.
Output Impedance 50 Q per side.
AUX IN
Maximum Safe Input 13 V pk.
Input Impedance {Aux In) ‘ 50 Q0 +3% at dc.
Sensitivity (AMPLITUDE Set to Maximum) 50 mV/div +10%.
Bandwidth (AMPLITUDE Set to Maximum) 5.0 kHz to 1 GHz.
POSITION Range At least +4 div.
COMMON MODE
Input Impedance - 50 Q 1%,
Input Requirement for Com Mode Test 400 mV p-p.
Output Impedance 50 Q) t1% per side differentially.

TRIGGER OUTPUTS

internal
GAIN and STEP RESP Modes At least 260 mV differential at selected REP RATE.
FREQ RESP and AUX IN Modes At least 50 V/div differential.
External
PRETRIG QUT (STEP RESP)
Impedance 50 O +5%.
Amplitude {Into 50 ) 05 V t10%.
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
Environmental Characteristics

Characteristic Performance Requirement
Temperature
Operating +20° to +30° C mainframe ambient.
Storage -65° to +75° C.

TABLE 1-3
Physical Characteristics

. Characteristic

Performance Requirement

Net Weight

About 0.85 kg (1 b 14 o2).

Dimensions

See Figure 1-1.

5.000
(12.7)

= mnnﬂn

100

2.800
(7.1} .

centimeters.

NOTES: Dimensions are given with top figure
in inches and bottom figure in

12.500 BOOL,
(31.7 {2.2)
14.100
(35.8)
242741

Figure 1-1. Dimensions of Signal Standardizer.
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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
recuired.

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 067-0687-02 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
trigger channels of the oscilloscope. It will also 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 finearity 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 to +86° F).

The Signal Standardizer can be stored in ambient
temperatures between -55° and 756° 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 equipment is substituted, the
control settings or setup may need alteration.

1. Tektronix 7000-Series Oscilloscope

Description: Wide-bandwidth, general-purpose
oscilloscope.

Type Used: TEKTRONIX 7704A Oscilioscope System.

2. Test Oscilloscope (Sampling)

Description: Wide-bandwidth, general-purpose
oscilloscope.

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

3. 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.)

4. Time Base for 7000-Series Oscilloscope

Description: Horizontal time hase for 7000-series
oscilloscopes.

Type Used: TEKTRONIX 7B80 Time Base.
5. Tektronix Sampling Plug-In Units

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

Type Used: TEKTRONIX 7S11 Sampling Unit (2
required). TEKTRONIX S-2 Sampling Head {2
required). TEKTRONIX 7T11 Sampling Sweep Unit,

6. Sine-Wave Generator with Laveled Output

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

Type Used: TEKTRONIX SG 504 Leveled Sine Wave
Generator.

2-1
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CALIBRATION FIXYURE
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Figure 2.1, Front-panel controls, connectors. and indicator.
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:D AMPLITUDE Control
Adjusts amplitude of the output signal in the AUX IN, STEP RESP and FREQ RESP modes.

2 ) POSITION Control
Positions the dispiay vertically when placed in a vertical compartment, or horizontally when placed in a horizontat
compartment.

3 ) REP RATE Pushbuttons
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.

4§ ) TEST Selector
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.
+STEP 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 QUT Connector

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

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

CW LEVELED Indicator

When lit, indicates that the output of the FREQ RESP signal source is leveled.

2427-2

Figure 2-1. Front-panel controls, connectors, and indicator {continued).

2-3
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7. Time-Mark Generator

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

Type Used: TEKTRONIX SG 501 Time Mark
Generator.

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

Description: Provides & means of accessing the
oscilloscope’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 Q.

Type Usad: Tektronix Part 012-0057-01.

HOW TO CHECK THE GAIN OF A DISPLAY
CHANNEL

1. Instalt 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 Signa! 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 not 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 should be one jine (trace} per major
division of the graticule. {The deflection sensitivities of
the vertical and horizontal channels of 7000-series
mainframes are the same.)

2.4

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 amplifier cannot stabilize thermally at those
rates.

HOW TO CHECK THE STEP RESPONSE OF A
DISPLAY CHANNEL

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.

NOTE

If the TEST selector is setto —~STEP RESP and a signal
is applied to the AUX IN-CW IN input connector, the
CW LEVELED indicator may illuminate. This is a
normal condition and can be ignored.

5. Use the AMPLITUDE control and REP 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 plug-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 ............. ... ... .. ..., Auto
Level .. ...coovvvevrnennnnnan. Fully ¢cw or ccw
Time/Div...coooeiiiiiiiinennnn. 1 us or faster

REV A SEP 1979



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

TEST selector ...... VERT or HORIZ FREQ RESP
AMPLITUDE control.................... Midrange

6. Connect the output of a leveled sine-wave generator to
the AUX IN connector with a 50 Q) coaxial cable.

7. Set the output frequency of the sine-wave generator to
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 comes
on.

8. Set the AMPLITUDE control to present a B-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
comes 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
small 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 to 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 80 Q 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.’

REV A SEP 1979
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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 (1 coaxial cable,

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

a. Apply sine wave to AUX IN connector.

b. Set TEST selector to VERT or HORIZ AUX IN.
c. 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 mVY to the COM MODE
connector. Set TEST selector to COM MODE.

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 Selactor 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 should be installed in a vertical plug-
in compartment, and a time base installed in & 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 8-20 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 bnc connectors to connect
the A-20 and B-2C female conneciors in the plug-in
extender to the input connectors of the test oscilloscope.
Use 50 1 terminators only if the test oscilloscope does
not have an input impedance of 50 (.

2-5
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4. Install the plug-in extender in a horizontal plug-in
compartment.

5. Turn both oscilloscopes on.

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

7. Set the test oscilloscope as follows:

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

sweep spesd
Vertical Mode....... erereresiaaneesaenaraen Add

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

HOW TO CHECK THE STEP RESPONSE OF 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 oscilloscope with two 7511 Sampling Units and a
7T11 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 Stendardizer 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 plugs do not contact the circuit board and cause
short circuits.

3. Use two short, equal-length coaxial cables with bnc
connectors to connect the A-20 and B-20 female
connectors in the plug-in extender to the $-2 Sampling
Heads in the 7S%1 Sampling Units {A-20 to the left
7511). Use GR-to-bnc adapters to connect the cable to
the S-2 heads. Connect the PRETRIG QUT signal from
the Signal Standardizer to the Trig Input connector of the
7T11 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 to select the vertical plug-in compartment
that contains the Signal Standardizer.

6. Turn both oscilloscopes on.

2.6

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

NOTE

if the TEST selector is setto —STEP RESP and a signai
is applied to the AUX IN-CW [N input connector, the
CW LEVELED indicator may illuminate. This is a
normal condition and can be ignored.

8. Set the test scope controls as follows:

Horizontal Mode ................. Crerersarenes A
VertMode ......oiiiiiiiininnsiannninnncnnas Add
7511s, both
MVOltS/DIV ... 50
Variable(Calln} ..........covivniiiniun, n
Smocth.............. e eeterecaartaananns In
Invert........oooiiiieinnnnnss In on right 7S11
FUP e In on left 7511
7T
TmePosRNg ...cooovviiiriiiineiroanas. Sus
TiMe/Div ..ot iiiiiiniiircaannnsiannas Tns
Variable {Calln) ................ PP [
SEQUENTIAL. ... .ot iineaeas In
1777 T3 T ... Fully cw
ReOD iviiviieiranncririentasorsacararaensnes In
THGEET SIoPE ... v vt er it s +
Trig Input .
ExtB002VMAX ....oooviinreninrannnss In
Qscilloscope
under 1est
Smrs\?anr:tzM Horizontal
[ A B
Plug
PRE | In
TRIG | Ext
Ogl’ %
7s1f7sn | \ B-20
TRIG A-20
. o |INPUT
ﬂKCoaxial
Cablas
v
Adapters,
GR to bnc 2427-14

Figure 2-2. Test setup to measure step response of trigger
channel.
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Set the Trig Leve! and Stability controls on the 7T11 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 horizontal 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 7811 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 it is at the interface
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 oscitloscope to permit viewing the test
signal and its amplitude. Because of the frequencies
involved, a sampling oscilloscope may be needed. Use a
Tektronix 7000-series oscilloscope with two 7511
Sampling 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 oscilloscope being tested.

2. Disconnect the two plugs 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 S-2 Sampling Heads in the 7511
Sampling Units. Use GR-to-bnc adapters to connect the
cables to the $-2 heads.

Operating iInstructions—067-0687-02

NOTE

When using Tektronix 7S11sand a 7T11 ina
four-hole oscilloscope, put the 7T11 in the
left (A) horizomtal plug-in compartment.

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

5. 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 50 Q) coaxial cable. Figure 2-3 shows the connections.

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

9. If you are using a 7511-7T11 sampling system, preset
its controls as follows:

7S11s
mVolts/Div .......oiiiiiiiiiiiiii it 50
Variable (Calln) ...........cooiviiiinnen, In
Dot Response
Smooth ......coiiiiiiiie e i In
R Y T P In, on left 7811
Invert.......c.ooviiiiinnnan, In, on right 7511
AR
YL+ - 7 +
Time Pos Rng
Time/Div ........... Set to display 5-20 cycles
at the frequency being
measured
15747 1 o T Fully clockwise
3 1=« Y In
Sequential .......oiiiviirirrieniiiirinanens In
Trig Input
Ext50Q2VMax .......covvviiiininnnn. In
Mainframe
VerticalMode .................0..oiiaat. Add
HorizonmtalMode. .........................., A

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

11. Set the Trig Levetl and Stability 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
to the point where the CW LEVELED indicator comes on.

14. Set the AMPLITUDE control to provide a 6-division
(300 mV at 50 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 on 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.

NOTE

Because of high-frequency losses 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
Signal under test E-Out
Standardizer ]
Horizontal
A B ]
Sine-Wave Pliug
Generator n
AUX Ext
1IN
Q
/
A-20 B\-zo
Test
Oscilloscope
TS| 7811 711
TRIG
. INPUT
y o

Adapters,
GHR to bnc

2427-16

Figure 2-3. Test setup to check frequency response of trigger
channel.
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THEORY OF 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 gain; 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

s

STAIRCASE GENERATOR

CLOCK GENERATOR

The Clock Generator, which consists of U115, U121,
Q139 and Q140, appears on the top of diagram 1. Crystal
Y113 is the frequency-setting element for the oscillator
in U116, which operates at 1 MHz. The REP RATE

switch, $105, 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 (Leadtime} on the output of
U121C provides an adjustable delay time for the Clock
signal. The Clock signal lags 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 Q139-Q140, which generates the Pretrig Out signal.

PRETRIG
out
CLOCK
GENERATOR ? J143 @

CLOCK

l POSITION STAIRCASE

]

+

ﬁf.. 3 GENERATOR

)

SIGNAL

$ AMPLITUDE

Y

»4 SWITCHING | —

-

& 0
> MAIN-

FRAME

AUX IN
CWIN

T

+
[ [rr——

CONTROL

3

TRIGGER

com |
MODE
Ja10 <;>

/

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
U160. U150 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, Qe, Qc, and Qo outputs of
U130, which causes U150 to switch its Q output to a
high-logic level. This high-logic level causes multipiexer
U160 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 level 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 (crt)
at the center line. Figure 3-2 shows the staircase
waveform that appears at the output of U179,

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

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

The POSITION control, R205, supplies an offset voltage
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 LLEVEL 6

1|2|3|4|5]|6[7]|8|9]10{11}12]|13]|14]1E|16

™ e —— e

CLOCK PULSE INTERVALS 2427.4

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

The Pulser circuitry consists of differential pair Q216-
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 U284B, U284A and U272A.

Clock pulses from the Clock Generator activate input
transistor Q216. The output of Q216 and Q217 drives
U240, which reduces the rise time of the Clock pulse that
drives U260. Amplifier U250 increases the slope of the
pulse and applies it to shaper U280. Pulse shaper U280
has two pairs of Schottky diodes. (For a simplified
diagram of U280, see Fig. 3-3) In the quiescent
condition, the dicdes on the right (marked “R” in Fig. 3-3)
are conducting current; the top diode conducts Q292'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 a 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 fiat output pulse. The puise from JT reaches output pin
19 of U280 via the inductor, and the puise from JB
reaches output pin 17 via the other inductor.

The AMPLITUDE control varies the gain of differential
pair Q216-Q217, amplifier U250, and shaper U280.
Distributing gain changes among stages helps optimize
the transient response.

To controi the position of the display, the output of the
front-panel POSITION control (R205) biases the pin 1 and
pin 15 inputs of shaper U280 via amplifiers U284B,
U272A, and U284A. When the front-panel TEST switch,
S5430A, is in the -STEP RESP, FREQ RESP or AUX IN
position, S430A grounds the pin 5 input of U284B and
causes U2848B to invert. When pin 5 is not grounded,
U284B is a non-inverting ampfifier and ensures that the
display 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 U390, amplifiers
U312A and B, and lamp-driver Q329-Q332.

The feveler 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.

Signatls 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 U350 via Q293 (diagram 2) and Q306. The gain can be
changed from about Q.1 to 2.0; a range of 20. This range
permits setting time marks to an amplitude suitable for
timing and geometry adjustments.

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 U390 with a
reference voltage from U312A. U312A generates the
reference voltage by summing the voltage from the

AMPLITUDE control and the voltage from & temperature-
compensated reference diode in U390. After being
amplified by U312A, the temperature variation in the
voltage from U390's reference diode compensates for the
temperature variations in the detector diedes in U390.

Transistors Q329 end Q332 monitor the output voltage of
U3128. When U312B's output voltage is between +2.2
and +7.0 volt, Q332 turns on DS336 (CW LEVELED
indicator).

The pin 2 and pin 4 outputs of U350 drive amplifiers
Q361 and Q362, 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 R390
changes the high-frequency response of U390. Lowering
the input voltage from R390 increases U390's high-
frequency response.

Diodes CR319 and VR319 limit the output swing of
U3128 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.



Section 4—067-0687-02

MAINTENANCE

This section of the manual contains information for performing preventive maintenance, troubleshooting, 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
maintenance. A convenient time to perform preventive maintenance 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 can 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.

Avoid the use of chemical cleaning agents
which might damage the plastics used in this
instrument. Use a nonresidue type of cleaner,
preferably isopropyl alcohol, 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 representative.

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-panel 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.

Circuit boards 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
defacts as- broken connections, improperly seated
semiconductors, damaged or improperly instalied 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
oparation in the instrument. More details on
semiconductors appear under Troubleshooting later in
this section.

ELECTRICAL 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 5, Calibration. This
procedure can be helpful in localizing certain troubles in
the instrument, and in some cases, may cofrect them.
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operation. When the cleaning solvent evaporates,
nonconductive contaminants may remain on or near the
contact interfaces.

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

if a component near 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. Use a low-wattage soldering iron (156-20 watts).

c. Use care with solder amount and placement.

3. Remove solder flux and contact contamination with .

isopropyt alcohol, denatured alcohol, or a fluorinated
solvent {i.e., triflucrotrichloroethane) such as Freon TF or
Spray-On #2002. .

4. Flush the hybrid IC and HYPCON connector mounting
area with isopropyl alcohol. Tilt the instrument so that
solvent flows away from other HYPCON connectors and
elastomer switch. Do not scrub with a cotton-tipped
applicator, because cotton fibers will adhere to edges and
surfaces of contact area and cause open or intermittent
connactions. Examine the elastomer in a bright tight for
dust, hair, or other contaminants befora 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.

8. i the hybrid IC and elastomer contact holder are
contaminated, clean the contact holder and the hybrid by
fiushing 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 a new one.

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 4-48 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 replace the elastomer switch, proceed as
fotlows:

NOTE

Do not clean 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
to the circuit board. Figure 4-5 shows the retaining
screws. Do not loosen the other screws.

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

&. Loosen the two set screws that hold the shaft in the
flex coupling on the cam assembly.

6. Remove the cam assembly.

ELASTOMER SWITCH

REMOQVE SCREWS

2427-10

Figure 4-5. Retaining screws for elastomer switch.




7. inspect 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
alcohol flows away from the other contact surfaces and
the HYPCON connectors. Let set for 60 seconds, then
blow off with compressed air; aven 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 could ieave fibers caught on
the edge of the stripline.

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

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

9. Clean the elastomer contacts, if necessary, by washing
them very lightly and carefully with a small brush and
isopropyl 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, crient 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 switch housing to the
board as perpendicular as possible. If 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
circuit 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
hoiding the switch to the board. Torque each 4-40
retaining scréew to 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 extremes of its travel to
verify that you've properly indexed the knob.
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Figure 4-6. Details of elastomer switch. -

SEMICONDUCTORS

Semiconductors should be replaced only when defective.
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.

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

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. If a
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raplacement 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 wirad for the standard
basing as used for metal-cased transistors.

NOTE

Should the crystal unit Y113 needto be removed from
its socket, be careful not to lose tha insulating
washers on the pins of the crystal case. The washers
prevent the case from contacting the socket.

CIRCUIT-BOARD PIN REPLACEMENT

A circuit-board pin repiacement 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
conneciors. Then unsolder (see Soldering Techniques)
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. If 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. If 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 ferrute,
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. If
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 connact the wires to the
interconnecting pins are clamped to the ends of the
agsociated 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.

4-12
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fri— PIN

SPARE
FERRULE

|

PROPER
PLACEMENT OF
FERRULES IN

CIRCUIT BOARD

19676

Figure 4-7. Exploded view of circuit-board pin and ferrule.

Some of the pin connectors are grouped and mountad in
a plastic holder; these connectors are removed and
installed as multi-pin connectors {see Troubleshooting
Aids). If the individua! end-lead pin connectors are
removed from their plastic holder, note the order of the
individual wires for correct replacement in the holder.
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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 in 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 fokdout
pages in Section 7, Diagrams and Circuit Board
lllustrations. 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 lllustrations 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 Operation.

CIRCUIT-BOARD ILLUSTRATIONS

An illustration of the circuit board appears on the back of
the foldout page facing the schematic diagram. This
illustration shows the location of the components and
waveform test points that appear on the schematic
diagram. The circuit-board Hlustration 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

To aid in locating 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 Hiustrations.

COMPONENT COLOR CODING

This instrument contains composition resistors, metal-
film resistors, carbon-film resistors and wire-wound
resistors. The resistance values of wire-wound resistors
are usually printed on the component body. The
rasistance values of composition resistors and metal-film
resistors are color coded on the components using the
EIA 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 muiltiplier, and a
tolerance value (see Fig. 4-1). Metal-fitm resistors have
five stripes consisting of three significant figures, a
multiplier, and a tolerance value,

4-2

The values of common disc capacitors and small

electrolytics are marked on the side of the component

body. The white ceramic and epoxy-coated tantalum

capacitors used in the instrument are color coded using a

modified EIA code (see Fig. 4-1). Axial capacitors either

Eave the value printad on the hody or use the modified
1A 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 symbo! 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).

TROUBLESHOOTING 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.

Mulfimeter

Description: Ten-megohm input impedance and O to
300 volts range, ac and dc; ohmmeter, 0 to 50
megohms; accuracy, within 3%. Test probes must be
insulated to prevent accidental shorting.
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COLOR CODE
(D () ano ) - 1st, 2nd, AND 3rd SIGNIFICANT FIGS. (D AND/OR (79 COLOR CODE MAY NOT
: BE PRESENT ON SOME CAPACITORS;
M) - MULTIPLIER;  (T) - TOLERANCE;
@ - TEMPERATURE COEFFICIENT. (P) - POSITIVE {+) POLARITY AND VOLTAGE RATING.
METAL-FILM
RESISTORS
CERAMIC
CAPACITORS
SMALL DISC INTALL
' TANTALUM
COMPOSITION CAPACITORS
SIS TORS ELECTROLYTICS
RESISTORS CAPACITORS DIPPED
TANTALUM
COLOR | SIGNIFICANT
FIGURES |MULTIPLIER| [ o\ cg| MULTIPLIER TOLERANCE My
{OHMS) {pF} OVER 10pF | UNDER 10pF
BLACK 0 1 - 1 +20% + 2pF avDCe
BROWN 1 10 1% 10 +1% 10.1pF 6vVDC
RED 2 102 or 100 2% 1020r 100 +99, _— 10VDC
ORANGE 3 10%r 1K 3% 103 or 1000 +3% —_— 15VDC
+100%
YELLOW 4 104 or 10K +4% 10%or10000] 0 -— 20vDC
5 1050r
GREEN 5 1050r 100K | £1/2% 100,000 +5% 0.5pF 25VDC
13
BLUE 6 1060r1M | *1/a% o0 _— _— 35VOC
107 or -
VIOLET 7 _— 31/10% | 10000000 —— - 50VDC
+80%
— _— 2 +0.25pF —
GRAY 8 10200001 | o5 0.25p
WHITE 9 —_— — 101 or 0.1 +10% HpF 3vVDe
GOLD -— 101 or 0.1 5% — -_— - _—
SILVER —_— 102 or 0.01 +10% —_— -_— e —_—
NONE —_ —— £20% - +10% ipF —_—
C1862-74

Figure 4-1. Color codes for resistors and capacitors.
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NOTE
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS.

c E
B
| _puasniccase.—J b wmeraLcase._J
: TRANSISTOR TRANSISTOR

INTEGRATED CIRCUITS - l

Figure 4-2. Semiconductor lead configurations.

Test Oscilloscope

Description: Frequency response, 0 to 50 MHz
deflection factor, one millivolt/division to five
volts/division. Use a 10X, ten-megohm voltage probe
to reduce circuit loading for voltage measurements,

END-LEAD
CONNECTOR

Purpose: To check operating waveforms.
INDEX

TROUBLESHOOTING TECHNIQUES

This troubleshooting procedure is arranged in an order
that checks the simple trouble possibilities before
HOLDER proceading with extensive troublashooting. The first few

END-LEAD re proper connection, operation, and
CONNECTOR checks ensu proper co on, oOp O

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
CONNECTOR

INDEX  19865-68) 2427-8 Incorrect control settings can indicate a trouble that does
not exist. i there is any question about the corfect
function or operation of any control on the Signal
Figure 4-3. Orientation of multi-connector holders. Standardizer, refer to Section 2, Operating Instructions.
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2. CHECK ASSOCIATED EQUIPMENT

Before proceeding with troubleshooting. check that the
eguipment used with this instrument is operating
correctly. Also, check that the input signals are properly
connected and that the interconnecting cablas 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 unscldered connections, broken
wires, damaged circuit boards and damaged components.

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 resuit 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 trouble 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 {llustrations, 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. If
they are outside the range, the supply may be
misadjusted or operating incorrectly. To adjust the power
supplies, use the procedure given in the Performance
Check and Adjustment section of the mainframe manual.

6. CHECK VOLTAGES AND WAVEFORMS

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

NOTE

Veoltages and waveforms given in Section 7.
Diagrams and Circuit Board Iilustrations, 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.

Maintenance—067-05687-02

7. CHECK INDIVIDUAL COMPONENTS

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

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

Transistors

A good check of transistor operation is actual
performance under operating conditions. A transistor can
most offectively 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 cperation 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 adjacent leads are not
shorted together. A convenient means of clipping a test
prabe 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 ochmmeter 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 petrformance 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. However, you should be able to obtain
many of the standard electronic components from a local
commaercial 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

Whaen selecting raplacement parts, ramember
that the physical size and shape of a
component may affect its performance in the
instrument. All replacememt parts should be
diract replacements unless 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 fellowing 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 electric shock, unplug the Signal
Standardizer from the mainframe before
soldering.

The reliability and accuracy of this instrument can be
maintained only if proper soldering technigues are used
when repairing or replacing parts. General soldering
techniques which apply to maintenance of any precision
electronic equipment should be used when working on
this instrument. Use only 60/40 resin-core, electronic-
grade solder. The choice of soldering iron is determined
by the repair to be made. When soldering on circuit
boards or small wiring, use only a 16-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 componant 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 technique shouid be used tc 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
lead 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 difficult 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 in 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 companent 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. {f the component is replaced
while the board is mounted in the instrument, cut the
leads 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
aslastomer switch. Tilt the instrument so that solvent does
not flow toward the HYPCON connectors or the
alastomer switch.

REMOVING AND REPLACING PARTS

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

‘he exploded-view drawings associated with the
teplaceable Mechanical Parts list {located at the rear of
his manual) may be helpful in the removal or
lisassembly of individual components or sub-assemblies.

>IRCUIT BOARDS

I a circuit board is damaged beyond repair, the entire
1issembly, 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 shait.

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.

5. Plug the orange six-pin connector to the pins marked
P203, and the red four-pin connector to the pins marked
P532.

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 connectors

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 IC should be removed if it becomes

' nacessary to use a cleaning solvent near the connector

when replacing adjacent {within 1/2 inch) circuit-board
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 soldering and cleaning processes. Even when
soldering carefully, flux, oii, 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 holder with the flat on the frame corner. Place a clean 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 hetween 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.

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

2427-9A

Figure 4-4A. Details of HYPCON connectors.
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EXPLODED VIEW
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2427-98

Figure 4-4B (Cont.). Details of HYPCON connectors.
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CALIBRATION

This section provides procedures for calibrating this instrument. These procedures are designed to compare the
performance of this instrument 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 proceduras in Part | and Part Hl 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

Electivas

Procedure

Functional Check

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

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

-

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

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

Partial Part I—Performance Check or

Part li—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 i—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, B1, 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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Performance Check

TABLE §-6
Staircase Voltages
Step Voltage Desired Specified
Number Level Voltage Voitage Range

1 1 -0.2500 | -0.2490 to -0.2510
2 2 -0.2000 | -0.1990 to -0.2010
3 3 -0.1500 { -0.1490 10 -0.1510
4 4 -0.100 | -0.0990 10 -0.1010
5 5 -0.050 | -0.0490 to -0.0510
6 6 0.000 None-set it “right on”
7 7 +0.50 | +0.0490 to +0.0510
8 8 +0.1000 | +0.0990 to +0.1010
9 9 +0.1500 | +0.1490 10 +0.1610
10 10 +0.2000 | +0.1990 to +0.2010
1" 1 +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 6 0.0000

e. Disconnect the Signal Standardizer from the extender,
remove the test clip from U121, and replace U116.
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Performance Check

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:

Serform the Performance Check Power-Up Sequence.

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

( C1. SETUP CONDITIONS \

Signal Standardizer Controls

REP RATE ... .covivreiniiinntervaresiensionnnnnn, 1 MHz
TEST o .viivrreriianneinnniann VERT or HORIZ STEP RESP
POSITION ...ttt et ees As needed
AMPLITUDE ... .....ovviinne i e ienannns As needed
Oscillo
scope
Signal Pﬂain-
Standardizer | rame
e 7A16A 7880
PRE
TRIG
ouT { Input
o O
18-inch
¥ Coaxial
Cable
Oscilloscope Mainframe
Vertical Mode . ....couiiiiniiii i ii e iaare i venennns Alt
Horizontal Mode ..........c.ciuiieinnennieriornenneennns ]
B Trigger Source.........coooiiiiiiiiiiiiaiiiaa, Left Vert
Time Base (7B80)
Time/ DIV i i et 10 ns
Triggering.......vviiuiiiie i P-P Auto, AC, Int, +
Amplifier (7A164)
Volts/Div .. e 0.2
Coupling . ...oovuri i e s DC
Lo T T R +Up

a. Set the 7880 Triggering Level controt 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 output pulse at the
same level as the bottom of the PRETRIG OUT pulse.

d. With the 7B80 Position control, set the 50% lével of
the PRETRIG OUT 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 80 ns.

5-11
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D. CW LEVELED OPERATION

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

9. Leveled Sine-Wave Generator

{Numbers correspond to those listed in Table 6-3, 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 Standardizer Controls
L1221 VERT or HORIZ FREQ RESP
Oscillo-
stope -
Main- Sine-wave
frame Generator
. {SG 504}
[7A16A 'y 7880
AUX \\
IN .
o0 ™~ Signal
Standardizer
Dual-Input
Coupler
BX Attenuator
Qutput Head
of S§G 604
Oscilloscope Mainframe
Vartical Mode ..........coiviiiiisnirsniiernnnineoses Left
Hotizontal Moda . ... ... .coiiiiiiiiiiiiianriiainnstanes B
B Trigger SOURCE .. ... .ovviemviiaiiniannanians. Vert Mode
Amplifier (7A16A)
VOMB/DIV .o vessiriteiieisraarssistsnnasnasonrirasrnen 0.2
[0 S Dc
Time Base (7B80)
THMB/DIV it ceresiriiaanriinasranseissaararaassains 0.2 us
THQGING + . viriiavrararnerrrnrinamanranas P-P Auto, AC, Int
Leveled Sine-Wave Generator {SG 504}

Ref (B MHE)....ooviitviinriansiii i iiaias e In
\- J
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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 6-division display.

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

e. Rotate the SG 504 Amplitude control counterclockwise
until 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 §X 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 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 7A16A 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

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

1. Oscilloscope Mainframe

6. 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. 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 ..ttt +STEP RESP
RESP RATE .......covviiiiiiiiiiiniinns 1 MH:z
Oscilloscope Mainframe
Vertical Mode ...............ccvvvninnns, Chop
Horizontal Mode ..................coiiivvntns. A
Sampling Units (both 7811 units)
Left Right
mV/Div 50 50
Variable (Cal In) In In
Polarity
+Up In
Invert In
DC Offset As Needed As Needed
Dot Response As Needed As Needed
Smooth In In
Sampling Sweep (7T11)
Sweep Range .............ciiiininnnenn. 50 ns
Time/Div ..o ir et i e, 2 ns
Variable {Cal In) .........oooovvinivnnnn. In
Trig Level .. ..o, As Needed
Stability ..........ooii i As Needed
Slope
ST T T T T In
Sequential .................... ..., In
Trig Amp
Xl e In
Ext Trig Input
SO0 2V Max.......ciiiiiiiiineieees In
Scan
Rep oo In

E1. EXAMINE SYMMETRY OF OUTPUT
PULSES

28 )

E1. SETUP CONDITIONS

Signal Standardizer Controls
No change in settings

Oscillo-
scope
Main-
frame
7517511 711
Coaxial
1G
Cable ILRPNT Flexible
K et @ Extender
(& x

Adapter,
Peltola to GR

——1 PRETRIG OUT

Signal
Standardizer

|

Signal
Pickoff

Adapter
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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.

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
& pulse traceable to the National Bureau of
Standards. However, if you desire, you can
check the transient-response characteristics
of your own instrument by using the
following equipment and procedure, making
alfowances for the limitations of your test
equipment.

NOTE

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

( E2. SETUP CONDITIONS \

Signal Standardizer Controls
No change in settings

Oscillo-
scope
Main-
frame

781117811 7T1t
Coanxial TRIG
Cable INPUT

Flexible
Extender

v

Adapter,
Paltola to GR

All

LC PRETRIG OUT

Cl Signal
Standardizer
g
Signal
Pickoft
Adapter
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a. Set the 7711 Stability and Level controls for a stable
display.

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

c. Press in the + Up control on the right 7511,
d. Set the osciiloscope Vertical Mode control to Add.

e. Use the Delay controls on both 7S11s to 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. Use the Signal Standardizer AMPLITUDE and
POSITION controls to set the displayed waveform to &
divisions amplitude, centered on the screen.

h. Set the 7711 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 1256 to 150
ps.

E3. CHECK FREQUENCY RESPONSE

NOTE

For optimum measurement of the fraquency
response of the Signal Standardizer, the
measurement should be performed ar 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 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.
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E3. SETUP CONDITIONS

Signal Standardizer Controls

TESY i iiciiiiiian s VERT or HORIZ FREQ RESP
Oscitloscope
Mainframe
Horizontal
A B
Adapters, 7A22
GR to SMA j
2X Atten
Crystal Detector 6 6
HP 8472B
L Summin
Fixture
Crystal Detector
HP B8472B
2X Atten Flexible
Adapters, Plug-in
Peltola to GR Extender
Sweep [Horiz
Generator | Out
Signal
P ot Standardizer L
CWIN
\ Signal
RF 1‘ Pickoff
Output 811 Adapter
\

\ 42-inch _/
Coaxial
Cables
Oscilloscope Mainframe

Vertical Mode .........cocoviiiiiiiiiiiiiiiiiiniaes Right
Horizontal Mode ,.......ccoivivnininniinnrnneaiannanas B
Differential Amplifier (7A22)
VOlS/DIV et iii et et e 2 mv
Variable {Cal In) ........ ...t In
HF -3dB Point .....................ccuh,
LF -3 dB Point...... e

+ Input Coupling ..
- input Coupling ..

POBIION. ..\t i i e i
Amplifier (FA18A)
Volts/Div ... e i e e e 05
LT 1 DC
Sweep Generator
2 P Anywhere between 3 and 10 MHz
S 1000 MHz
AF Froquency .......ccooniniiiniiiiiiietiiniisnannanann 0
Sweep Mode.......ocovuiiiiiiiiiiioiiiei e, Auto
Sweep Time (Sec).....oooviiiiiiiiiiiiinnianennans. 1-1
FreqSeloctor .. ......coiiiin iy F1 to F2
Retrace RF ... ... ..ot iiirerr i ieninreneanan Off
Var Freg Marker .........c.ciiiieinnnirnnrienncinnns RF PIP
Amplifier ..................... As desired for clear mark

- /

Calibration Part 1-—-067-0687-02
Parformance Check

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 5 divisions above the retrace
line 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 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
follows:

1. Set the sweep generator Var Freq 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.

5-15
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3. Use the Var freq Mkr control on the sweep
generator to move the market dot to 900 MHz.

4. With the Variable (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 O 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 0.5 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.

2427-2%

Fi?’ure §-3. Display 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 equation

Sensitivity of 7A22
(Reference voltage) (2)

Deviation in % =

0.5 mv 05
== = 25%

{10 mV reference) {2} 20

Deviation =

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

5-16

NOTE

This equation is a linear approximstion
centered at the zero-error point of the exact
equation. It will suffice for measurements
within 5%,

j- Make two curves representing the instrument’s
specification modified by the normatized voltage-
frequency response of the crystal detectors you 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
detector’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
graticuie with a grease pencil or other erasable
marker.

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

 TABLE 6-8
Caiculations for Upper and Lower Frequency Limits

Normalized Region of
Detector Acceptable Response
Frequengy | Output (%) {Column A +3%)

{MHz) {Column A} -3% +3%
3 0 -3.0 3.0
10 -0.1 -3.1 29
30 0 -3.0 3.0
50 0.2 -2.8 3.2
100 1.0 -2.0 4.0
150 1.5 -16 4.5
200 20 -1.0 5.0
250 22 0.8 5.2
300 25 -05 5.5
400 2.3 -0.7 5.3
500 25 -0.5 5.5
600 256 -0.5 5.5
700 22 -0.8 5.2
800 24 -0.6 54
900 20 -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 Il—ADJUSTMENT AND PERFORMANCE CHECK

The foliowing procedure (Part Il—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 all
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

Iy

(L]

. REP RATE

1. Check Rep Rate of STEP RESP Pulse...... 5-18

. GAIN

1. Check/Adjust Reference Voltages for
Gain Staircase ........oviiiiiii it 5-19

. LEAD TIME OF PRETRIG OUT PULSE

1. Check/Adjust Lead Time Between PRETRIG
OUT and Pulse Out...............civviinnnn. 5-22

. CW LEVELED OPERATION
1. Check Input Range of CW LEVELED
Operation .........ooiiiiiinniii i 5-23

. RESPONSE CHARACTERISTICS

1. Examine/Adjust Symmetry of

Output Pulses...........c.ciiiiiniiiinnnnnn., 5-25
2. Check/Adjust Transient Response of
STEPRESP Pulse ............ccvviivvnnnn... 5-25

PERFORMANCE CHECK POWER-UP
SEQUENCE

NOTE

The performance of this instrument can be
checked at any ambient temperature from
+20° to +30° C 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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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

a. CHECK—The periods of the outpui pulses at all REP
RATE settings against the tolerances listed in Table 5-7.

BEFORE YOU BEGIN:

t. Perform the Performance Check Pdwer-Up Sequence.

(2) Seo the IR
foldout page Section 7, Diagrams and Circuit Boar

filustrations.
TABLE 6-7
Readout of REP RATE Period
A1. CHECK REP RATE OF STEP RESP PULSE
REP | TIME | CLOCK |  Oscilloscope
RATE | AVERG Readout
4 A1. SETUP CONDITIONS \

Signal Standardizer Contrle IMHz | X1000 | 10 ns | 999.00-1001.00 ns
POSITION ..11722.2 111277 Y-St pulse t scroen conter 100 kHz | X1000 | 100 ns | 9.9900-10.0100 us
AMPLITUDE ..........ccvvvninnnnas Set for S-divigion di
REP RATE ... ool 0 o 10 kHz | X1000 1 s | 99.800-100.100 ps

1kHz | X100 1 us | 999.00-1001.00 ps

Qecilioacope 100 Hz | X100 10 #s | 9.9900-10.0100 ms

- 10Hz | X10 10 s | 99.900-100.100 ms
Standgardize;_-' ——{—¢ |7015]|7B80

Oscilloscope Mainframe
Vertical Mode .......
Horcizontsl Mode ...
A Trigger Source.... .
B Trigger Source.......c.coovvviivnvineraniannes

Counter/Time (7D165)

SOUNCE . .uiiiiiiiiiintiteaniaaaaaaarans Input B (In)
o - Trig Source

Triggering.......ooiveriinarrannnianaens P-P Auto, AC, Int

\ TimB/DW . oeoervrriearrnnnrerianns Any convenient speety
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B. GAIN

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

1. Oscilloscope Mainframe 16. Probe

4. Digital Multimeter 17. Test Clip

$1. Flexible Plug-In Extender 18. Switch

12. Signal Pickoff Adapter 21. Adapter {bnc to test point, two required)
13. Adapter (Peltola to GR, two required) 22. Adapter {bnc to dual banana)

14. Adapter (bnc to GR, two required)

15. Terminator {two required)

BEFORE YOU BEGIN: 4 B1. SETUP CONDITIONS N\
Signal Stendardizer Controls
1132 SN VERT or HORIZ GAIN
Staircase Mode Switch, S129 ... .................. -3 Div
(1} Perform the Performance Check Power-Up Sequence.
Oscilloscope
Mainframe
(2) See the DMM
foldout page Section 7, Diagrams and Circuit Board
lllustrations. I Lo Hi
?Q
GAIN PRELIMINARY CONTROL SETTINGS: . /
Flexible

Extendar Adapter,

Signal Standardizer bne to dua! banana

TEST. ..o, VERT or HORIZ GAIN
Staircase Mode Switch, $129 ........... -3 Div
{See Test Point and Adjustment

Locations diagram}

Signal Pickoff
Adapter

Signal
Standardizer

Digital Multimeter
DC Volts ..., 2V

Terminator

Adapter,
GR to bnec
B1. CHECK/ADJUST REFERENCE VOLTAGES E— Ground
FOR GAIN STAIRCASE
Adapters, Adapter,
\ Peltola to GR bne to test poiny
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USING THESE PROCEDURES
NOTE

in this procedure, capital letters within the body
of the text identify front-panel controls,
indicators and connectors on the Signal
Standardizer (e.g., REP RATE). Initial
capitalizing identifies controls, indicators, and
connectors fe.g. Position) on associated test
equipment fused 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 calibration 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 control
settings. The Setup Conditions are written so that, if
desired, each subsection (A, B, C, etc.) or step {Al, A2,
81, B2, etc.) cen be performed separately.

A heading system is provided to readily identify the steps
{A1, A2, B1, B2, setc.) that contain performance check
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 adjustments. 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 (a, 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
specification checked is listed in Table §-2, Parformance
Check Summary (see Performance Check Summary
discussion for more information).

2. EXAMINE—usually 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 mads if a pravious CHECK or EXAMINE instruction
indicates that no adjustment is necessary.

4. INTERACTION-—indicates that the adjustment
described in the preceding instruction interacts with
dther circuits. 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 |l of this section. Table 5-2 is intended to provide a
convenient means for locating the procedures in Part |
and Part H 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 1 or Part (I in
which those specifications 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 6-2
Parformance Check Summary

Part 11,

Part 1, Adjustment and
Performance Performance Check, Performance Check,

Characteristic Requirement Procedure Title Procedure Title
Repstition Rate of Step 0.1%. A1, Check Rep Rate of A1, Check Rep Rate of

Response Pulse

STEP RESP Pulse. STEP RESP Puise.

Gain 0.3000 V 3% between
+ and - values.

B1. Check Reference
Voltages for Gain
Staircase.

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

Gain Staircase 10.5% of full range.

B2. Check Linearity of
Gain Staircase.

B2. Check Linearity of
Gein Staircase.

Lead Time of PRETRIG
OUT pulse

< 20 ns to > 65 ns.

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

C1. Check/Adjust Lead
Time Between PRETRIG
OUT and Pulse Out.
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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.

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

d. ADJUST—R165, Gain Cal, for a voltmeter reading of
+3.1800 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 0.3000 V 0.3% {or more than 0.2991 V and less
than 0.3009 V).

f. Return S129 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 the following instructions.

B82. SETUP CONDITIONS \
Signal Standardizer Controls
TEBT Lot iin e rieiiaiiiianas VERT or HORIZ GAIN
L = 1 5% | Centered
Oscilloscope
Mainframe
DMM
Lo Hi
Switch
(See
following
note}
Adapter,
bne to duat banana
B U121
7
Signal
Standardizer
1X Probe
] _Terminator
Adapter,
bnc to GH
Ground
Adapter, tead

Peltola to GR Adapter,

bnc to test point

5-20

NOTE

1. Turn off power to oscilloscope. 2. Remove
{/115 from Signal Standardizer. 3. Attach test
clip fitem 17) to U121. 4. Connect terminals
of switch to pins 13 and 7 of test clip on
Ut21. 5. Turn oscilloscope power switch on.

a. Actuate the switch repeatedly until the output reaches
level six. (This advances the staircase generator through
the staircase waveform.) With the Signal Standardizer's
POSITION controt centered, the level six voltage is close
to zero volts. It will remain at level six during steps
{switch closures) 12 through 16. See Figure 5-4.

MN— — -

10—

Q9 —

B s

7 —

Ht

6_ PTG I T PSSR WE FR W

LEVEL:
5 —

4 —

3 v
i

1 =— - -

| lll?l!lll.’lllITlllllﬂllilllll!lllllilll’ I I

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.

¢. 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 5-8.
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TABLE 5-8
Staircase Voltages
Stap Voltage Desired Specified
Number Level Volitage Voltage Range

1 1 -0.2500 | -0.2490 to -0.2510
2 2 -0.2000 | -0.1990 to -0.2010
3 3 -0.1500 | -0.1490 to -0.1510
4 4 -0.100 | -0.0990 to -0.1010
5 5 -0.050 | -0.0420 to -0.0510
6 6 0.000 None-set it “right on”
7 7 +0.50 +0.0490 to +0.510
8 8 +0.1000 | +0.0990 to +0.1010
9 9 +0.1500 | +0.1490 to +0.1510
10 10 +0.2000 | +0.1990 to +0.2010
1 11 +0.2500 | +0.2490 to +0.2510
12 6 0.0000
13 6 0.0000
14 ] 0.0000 | Same as step 6
16 6 0.0000
16 6 0.0000

6. 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

B. Amplifier

19. Coaxial Cable {42-inch two required)

BEFORE YOU BEGIN:

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

(2) See the
foldout page Section 7, Diagrams and Circuit Board
lllustrations. :

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

( C1. SETUP CONDITIONS \

Signal Standardizer Controls

REP RATE ... voiiiiauniiiinatsanatsasnaiacinsanennn 1 MHz
TEST 4 iiiiiiiiaraiserssnerannsn VERT or HORIZ STEP RESP
POSITION . . .oiiiiiiiiniiecinacntrosioianasaas As needed
AMPUTUDE ... .oiiiiiiniivaaininasasinsionanas As needed
Oscillo-
scope
. Main-
Signal frame
Standardizer
; \ 7880
PRE TA16A
TRIG
ouT Input
| O
18-inch
Coaxial
Oscilloscope Mainframe Cable
Vertical Moda . ... ...iuiimiiiiiiiiiiiaiiisinniasnnsias Alt
Horizontal Mode .. ... ... ..o oriiiiiiiii i B
B Teigger SOUrCE . ......cvivirnrinanenrarveranncrs Left Vert
Time Base (7BB0)
FimB/DIW . iiiiiiiiisiiiatiieantnisnsirranseannsnann 10 ns
Triggering....oooviriaivinaneianiersnnes P-P Auto, AC, Int, +
Amplifier (JA16A)
BT o 1Y T .....0.2
Coupling . ... i a e s DC
POlANIY L. iviiiniiarentennsasntsanserasnssacnerans + Up
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a. Set the 7BB0 Triggering Level 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.

¢. 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).

a. 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 80 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 tine 72 ns after
the leading edge 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 6-3, Test Equipment.)

1. Oscilloscope Mainframe
3. Time Base

5. Amplifier

‘ 9. Leveled Sine-Wave Generator

10. Attenuator, 56X

20. Coupler, Dual-Input

BEFORE YOU BEGIN:

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

foldout page Sectlon 7 Dlagrams and Clrcun Board
Hlustrations.

D1. CHECK INPUT RANGE OF CW LEVELED
OPERATION

( D1. SETUP CONDITIONS \

Signal Standardizer Controls
TE

£ VERT or HORIZ FREQ RESP
Oscillo-
$C
Mm Sine-wave
frame Generator
{§G 504}
[7A1
8A -~ 7880
AUX \\
IN
B K [~ Signal
Standardizer
Dual-Input

" Coupler

65X Attenuator

Cutput Head
of SG 504

Qscilloscope Mainframe
Verticl Mode .. .........oiitiiiiirie i Left
Horizontal Mode ... ... i iirisanerrneranion B
B Trigger Source........coooviiinriinriiarirnrns Vert Mode

Amplifier (TA16A)
LY o 1 02
Coupling . ....oivie i i DC

Time Base (7880)
TIME/DIV ot e i e s 0.2 s
TrRGEING ....vrieniiini i P-P Auto, AC, Int

Leveled Sine-Wave Generator {SG 504)

\ Ref (B MHZ). ... ... .ot iia i iaariaasaas an

a. Set the Amplitude control an 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 6-division disptay.

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

o. Rotate the SG 504 Amplitude control counterclockwise
untiil 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 SG604 output head directly to the dual-
input coupler.

j. Set the oscilloscope Vertical Mode to Right.

k. Rotate the SG 504 Amplitude control clockwise untii
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 7A16A Voits/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

Equipment Required: (Numbers correspond to those listed in Table 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-in Extender

12. Signal Pickoff Adapter

13. Adapter {Peltola to GR, two required)

19.

23.

24,

25.

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
foldout page Section 7, Diagrams and Circuit Board
INustrations.

RESPONSE CHARACTERISTICS PRELIMINARY
CONTROL SETTINGS:

Signal Standardizer

L1 =51 PR +STEP RESP
RESPRATE........iiiiviiiinnnnnnen, 1 MHz
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Sampling Units {both 7S11 units)

Left Right

mV/Div 50 50

Variable {Cal In} In In
Polarity

+Up In

Invert in
DC Offset As Needed As Needed

Dot Response As Needed As Needed

Smooth in In

Sampling Sweep (7T11)

Sweep Range ..........coivviiiiiiienenn., 50 ns
Time/Div........ mreeaeeriisttvatsannaeran 2 ns

Varigble {(Cal In) ..........iiiiivivinnnn. In
Trig Level .......oivnviiiiiinn.a.. As Needed
Stability covvevneiniiiiriinriiiinaa., As Needed
Slope

..., e neeeenee ettt e e s In
Sequential.........covveiiiiiiiiiiiiiiaiea, in
Trig Amp

- In
Ext Trig Input

BO 0 2V MaX....ooviiiiieiirerneinnannn. in
Scan

2T In



E1. EXAMINE/ADJUST SYMMETRY OF
OUTPUT PULSES

( E1. SETUP CONDITIONS \

Signal Standardizer Controls
No change in settings

Oscillo-
scope
Main-
frame
FS117811| 7T
Coaxiat TRIG .
Cable e INPUT] Flexible
(] E 9 Extender
Adapter,
Peltola 1o GR

Al

L—E PRETRIG OUT

Signal
Standardizer

.11

Signal
Pickoff
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,

c. ADJUST—R285, Symmetry, so that the preshoot at
the bottoms of the two waveforms are as similar as
possible. ’

E2. CHECK/ADJUST TRANSIENT RESPONSE
OF STEP RESP PULSE

NOTE

For optimum adjustment of transient
response of the Signal Standardizer, the
adjustment should be performed at the
factory because the 5-2 Sampling Heads used
for the check must be characterized with a
pulse traceable to the National Bureau of
Standards.

Calibration Part 11—067-0687-02
Adjustment and Performance Check

However, if you desire, you can check the
transient-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 Characleristics
Preliminary Control Settings, then proceed
with the following instructions.

( 2. SETUP CONDITIONS \

Signal Standardizer Controls
No change in settings

Oscillo-
scope
Main-
frame

7811|7511 7T

Coaxial TRIG
Cable INPUT

Flexible
Extender

14

Adapter,
Peltola to GR

A1l

L—] PRETRIG OUT

C Signal
Standardizer
C s
Signal
Pickoff
Adapter

\ J

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.

c. Press in the + Up control on the right 7811,
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d. Set the oscilloscope Vertical Mode control to Add.

e. Adjust the Delay controls on both 7511s so that they
cance! 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.

h. Switch the 7T11 Time/Div to 5C ps.

i. Use the 7T11 Time Position control to 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.

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

E3. CHECK/ADJUST FREQUENCY RESPONSE
NOTE

For optimum adjustmemnt of the frequency
response of the Signal Standardizer, the
adjustment should be performed at the
factory because Tektronix has the necessary
test equipment, tracesble to the National
Bureau 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
refar to the Response Charscteristics
Preliminary Control Settings, then proceed
with the following instructions.
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Signal Standardizer Controls

E3. SETUP CONDITIONS

b 1 - VERT or HORIZ FREQ RESP
Oscilloscope
Mainframe
Horizontal
A
Adapters, TA22
GR to SMA

2X Atten

Crystal Detector
HP 84728

Flexible
Plug-in
Extender

Sweep
Generator ] Out

Signal
P 01 o Standardizer
I_ CW IN

RF
Output B11

“424@
Coaxial

Cables
Oscillescope Mainframe
Vortlonl Mode . .....ovviisuiiionrasiseaniansestarsnnes Right
Horlzontal MOdS .......cooviisisnnsiaraararnarsonansases B
Differential Amplitier. (JA22)
VOMB/DHY -\ vvvrieelineenarnanrsnnnesnsssanansneans 2 mv
Variable [Cal In) .....ovmieriannienriiiiirasnaras In
HE -3 B POINE .....coinceinnrioncnansansearoranians 3 kHz
LF -3dB PoINt.....cciiirairamrriaarninareracas DC Offset
+nput COUPING «...ovviiniiinriianiiininsrasiieaaens Gnd
S InpUt Coupling .....ivvereninieiiinniiacrrcissiiiinas oC
POBIION. .ciiivieiirnanrerrinsietisvannnrasaananss Centered
Amplifier (FA16A)
VORS/DIV «ovvvrinirariarerrsscsassasissansansesasnrerans 05
Coupling . o.ovvvuuiirrnrrirrrs st rareren oC
Sweep Generator
2 Anywhere between 3 and 10 MHz
- PN 1000 MHz

- J




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.

c. 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 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 5-6 shows this display.

2427-30

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

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

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

1. Set the sweep generator Var Freq 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 11—067-05687-02

Adjustment and Performance Check

4, With the Variable (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.

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 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 5-6 shows this display.

2427-3

Fleuro 5-6. Display of frequency-response curve at 0.5
mV/Div.

i. Each vertical division now represents 2.6% deviation
from flat response, as expressed by the equation

Sensitivity of 7A22
(Reference voitage) {2)

Deviation in % =

Deviation = 05 mv - 0_5 = 2.5%

{10 mV reference) (2) 20

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

NOTE

This equation is a linesr approximation
centered at the zero-error point of the exact
equation. It will suffice for measurements
within 5%,
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j- Make two curves representing the instrument’s
spacification modified by the normalized voltage-
frequency response of the crystal detectors you are
using. To construct curves for your combination of
detectors. proceed as follows:

1. Calcutate the values for the + and - limits by adding
+3% and -3% to the varistion 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 caiculated in step 1 on your
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 5-9 describes.

TABLE 6-9
Calculations for Upper and Lower Frequency Limits
Nomalized flegion of
Detector Acceptable Response
Frequency | Output (%) {Column_ A 13%)

{MHz) {Column A} -3% +3%
3 0 -3.0 3.0
10 01 -3.1 2.9
30 0 -3.0 3.0
50 0.2 -2.8 3.2
100 1.0 -2.0 40

150 1.5 -1.6 45
200 20 -1.0 5.0
250 22 0.8 5.2
300 25 -0.5 6.5
400 23 0.7 53
6500 25 0.5 5.5
600" 25 : -0.5 5.5
700 2.2 08 5.2
800 24 -0.6 5.4
900 20 -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, Freq Resp, so that the response
curve lies within the response limits marked on the
graticule.

This concludes the Performance Check of the Signal
Standardizer.



TABLE 5-2 {CONT.)
Performance Check Summary

Calibration—067-0587-02

Part 1,

Part II,
Adjustment and

Performance Performance Check, Performance Check,
Characteristic Requirement Procedure Title Procedure Title
CW LEVELED QOperation 04101V p-p. D1. Check Input Range of D1. Check Input Range of
CW LEVELED Cperation. CW LEVELED Operation.
Symmetry E1. Examine Symmetry of E1. Examine/Adjust

Output Pulses,

Symmetry of Qutput

Pulses.

Transient Response 125 to 150 ps.

E2. Check Transient
Response of STEP RESP
Pulse.

E2. Check/Adjust Trans-
ient Response of STEP
RESP Pulse.

NOTE

For aptimum adjustment of the frequency response of the Signal Standsrdizer, the adjustment 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 adjust the frequency response characteristics of your
own instrument by using the precedure described in step E3.

Frequency Response 3 MHz to 1 GHZ £3%.

E3. Check Frequency
Response.

E3. Check/Adjust Fre-
quency Response,

ADJUSTMENT INTERVAL

To maintain instrument accuracy, check performance
every 1000 hours of operation, or every 6 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 your Tektronix Field Office or
representative for further information.

TEST EQUIPMENT REQUIRED

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 |—Parformance
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 to both procedures.

The specifications for test equipment, given in Table 5-3
are the minimum required to meet the performance
requirements. Detailed 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 available from
Tektronix, Inc. Order by part number from Tektronix Field
Offices or representatives.

TEST EQUIPMENT ALTERNATIVES

All of the listed test equipment is required 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, thereby reducing the amount of test
equipment actually required.

The calibration procedures in Part | and Part Il are based
on the first item of equipment given as an example.
When other equipment is substituted, control settings or
setups may need to be altered. If the exact item of
equipment given as an example in Table 5-3 is not
available, first check the Minimum Specifications column
carefully to see if any other equipment might suffice.
Then check the Purpose column to see what this item is
used for. if used for a performance check or adjustment
that is of little 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

Minimum Examples of Suitable
Description Specifications Purpose Test Equipment
1. Oscilloscope Tektronix 7000-series; Operate Signal a. TEKTRONIX 7904
Mainframe dc to 500 MHz. Standardizer. Oscilloscope.
2. Counter/Timer 10 Hz to 1 MHz; Check REP RATE of a. TEKTRONIX 7D15
0.01% accuracy. STEP RESP pulse, 225 MHz Universal

Counter/Timer.

b. Hewlett-Packard
§327A Universal
Timer/Counter.

3. Time Base

1 s/div to 10 ns/div,
2.6% accuracy.

Provide sweep display
on oscilloscope.

a. TEKTRONIX 7880
Time Base.

b. TEKTRONIX 7885
Time Base.

4. Digital Multimeter

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

Set gain.

a. TEKTRONIX DM501
Digital Multimeter.

{Operates in TM 500-
series power module.)

b. Fluke 8040A
Digital Multimeter.

5. Amplifier

Dc to 200 MHz;
sensitivity, 0.2 V/div.

Measure lead time of
PRETRIG OUT.

a. TEKTRONIX 7A16A
Amplifier.

b. TEKTRONIX 7A11
Amplifier,

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

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

Dc tc 4.6 GHz,
50 Q input impedance.

Measure symmetry and
transient response.

Use with 7811,

a. TEKTRONEX 7511
Sampling Unit,

a. TEKTRONIX Type S-2
Sampling Head.

8. Sampling Sweep

50 ps/div, 3% accuracy.

Measure symmetry and
transient response.

a. TEKTRONIX 7T11
Sampling Sweep Unit.

9. Leveled Sine-Wave

3 MHz to 1000 MHz.

Test operation of CW

a. TEKTRONIX SG 504

Generator Accuracy: LEVELED mode. Leveled Sine Wave Gen-
Frequency 2% erator (operates in
Amplitude £3%. TM 600-series power
module).
10. Attenuator, 5X impedance 50 Q Test operation of CW a. Tektronix Part

Power capacity 2W
Connectors bnc.

LEVELED mode.

011-006C-02.

11. Flexible Plug-in
Extender

Tektronix 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. Tektronix067-0655-00
Calibration Fixture.
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Test Equipment
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Description

Minimum
Specification

Purpose

Examples of Suitable
Test Equipment

13. Adapter Peltola to GR. Connect output of pickoff a. Tektronix Part
{2 required} adapter to 7S11 inputs. 017-0093-00.
14. Adapter Bnc to GR female. Connect output of a, Tektronix Part
{2 required) precision 50 () terminator 017-0083-00.

to probe in gain stair-
case check.

16, Terminator

Impedance, 50 {2, within

Check gain staircase.

a. Tektronix 067-0515-00

(2 required) 0.1%. Calibration Fixture.
16. Probe Dc to 34 MHz. Connects outputs of pre- a. Tektronix P6101.
Attenuation, X1. cision terminators to
DMM in gain staircase
check.
17. Test Clip For 16-pin DIP integrated Connect switch to stair- a. Model TC-16 made by
circuits. case generator. AP Products. Tektronix
003-0709-00.
18. Switch SPST, normally open, Advance gain staircase

momentary, pushbutton

manually.

19. Coaxial Cable
(3 required)

Impedance, 60 Q;
connectors, bng; length,
two 42", one 18",

Symmetry, check/adjust

a. Tektronix Parts:
012-0057-01, 42" cable,
012-0076-00, 18" cable.

20. Coupler, Dual-input

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

Check operation of CW
LEVELED.

a. Tektronix 067-0525-01
Calibration Fixture,

21. Adapter Bnc to female to test point. Connect probe tip to 50 1 | a. Tektronix Part
terminators in GAIN 012-0092-00.
check.

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

banana.

digital multimeter.

103-0090-00.

23. Sweep Generator '

3 MHz to 1000 MHz.

Check/adjust frequency
response.

a. Wiltron §1084D Plug-in
Module with Wiltron 610D.

24. Adapter

GR to SMA male.

Connect X2 attenuator to
input from signal pickoff
adapter.

a. Tektronix Part
015-1007-00.

25. Attenuator
{2 required)

Attenuation, X2
Impedance, 50
Connectors, SMA.

Reduce signal level to
desired amplitude for
crystal detectors.

a. Tektronix Part
015-1001-00.

26. Crystal Detector
{2 required)

impedance, 50 Q. Char-
acterized traceable to Nat-

ional Bureau of Stanandards.

Detect high frequencies
for input to summing
fixture.

a. Hewlett-Packard
HP 8472A.

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

Dc to 1 MHz, sensitivity,
0.5 mV/div.

Check/adjust frequency
response.

a. TEKTRONIX 7A22
Differential Amplifier,

' Equipment needed for frequency response check/adjustment only.
2 Frequency range, 10 MHz to 18 GHz: Flatness, £2 dB, 10 MHz to 8 GHz: VSWR, 1.2, 10 MHz to 4 GHz: Sensitivity, 0.5 mV/uW.

impedance, 50 Q.

REV MAY 1981
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Performance Check
PART |—PERFORMANCE CHECK

The foliowing procedure (Part I—Performance Check) verifies electrical specifications without removing the instrument
covers or making internal adjustments. Al 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) perfoerm all internal adjustments.

See Table 5-1, Calibration Procedure Eiectives, at the baginning of this section, for information on performing a partial
Part |—Performance Check procedure.

INDEX TO THE PERFORMANCE PERFORMANCE CHECK POWER-UP
CHECK PROCEDURE SEQUENCE
A. REP RATE
1. Check Rep Rate of STEP RESP Pulse....... 5-7 '
NOTE
B. GAIN The performance of this instrument can be
1. Check Reference Voltages for checked at any ambient temperature from
GAIN SAIFCASS .o euerrrrererenenranrnenineanenn 5-8 +20° to +30° C unless otherwise indicated,
2. Check Linearity of Gain Staircase .......... 5-9

C. LEAD TIME OF PRETRIG OUT PULSE
1. Check Lead Time Between PRETRIG
OUT and Pulse Out............... Ceeranerees 5-11 1. Instalt the Signal Standardizer in the right vertical
plug-in compartment of the oscilloscope mainframe.

D. CW LEVELED OPERATION
1. Check Input Range of CW LEVELED
Operation . .....oviiicriiiinnersniciissananess 5-12

2. Turn on the mainframe and allow at least 20 minutes

E. RESPONSE CHARACTERISTICS warmup before beginning the procedure.

1. Examine Symmetry of Qutput Pulses ...... 5-13
2. Check Transient Response of STEP

RESP Pulse ........cccvanan. etttaratirenacins 5-14
3. Check Frequency Response ................ 5-14
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A. REP RATE

Equipment Required: {Numbers
1. Oscilloscope Mainframe

2. Counter/Timer

correspond to those listed in Table 5-3, Test Equipment.)

3. Time Base

BEFORE YOU BEGIN:

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

Perform the Performance Check Power-Up Sequence.

A1. CHECK REP RATE OF STEP RESP PULSE

TABLE 65-4
Readout of REP RATE Period

A1. SETUP CONDITIONS N RRAE'IPE A"Jg‘: o cLock oﬁ:"::"::tpﬂ
Signal Standardizer Controls
TEST .coiiviinnernnanarsnnnn, VERT or HORIZ + STEP RESP 1 MHz ¥X1000 10 ns 999 00-1001.00 ns
POSITION ..........cvivvivunanans Set pulse to screen center -
AMPLITUDE ......covvuviiinnaninns Set for 5-division di
REPRATE .......covvrviiiiinanisnnns etr Ms'oﬂ 1'85‘;! 100 kHz X1000 100 ns 9.9900-10.0100 Hs
10 kHz | X1000 1 us 99.900-100.100 us
Oscilloscope 1 kHz X100 1 us 999.00-1001.00 us
Mainframe
Sional 100 Hz X100 10 ys | 9.9900-10.0100 ms
gna
Standardizer [——{q |7D15 7880 10 Hz X10 10 s | 99.900-100.100 ms

Oscilloscope Mainframe

Counter/Time (7D15)

Time Base (7880}

Vertical Mode . ..............ccievinien
Horizontal Mode ..................0.n
A Trigger SOUrCe .....ovovvvevereneras
B Trigger SOUrce.......ccviievivnnins

............... Norm

............ Period A

................................

Triggering. ..o vvivriiinaiinreanaes,
k TIME/DIV —.vvvveiieieeeineninennes

Any convenient speed/

Input B {In)
Trig Source

v... P-P Auto, AC, int




Calibration Part 1—-067-05687-02
Performance Check

B. GAIN

1. Oscilloscope Mainframe

4, Digital Multimeter (DMM)

11. Flexible Plug-In Extender

12. Signal Pickoff Adapter

13. Adapter (Pelt:lnla to GR, two required)
14, Adapter (bnc to GR, two required)

156. Terminator {two required)

Equipment Required: {Numbers correspond 1o 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
foldout page Section 7, Diagrams and Circuit Board
Illustrations.

GAIN PRELIMINARY CONTROL SETTINGS:

Signal Standardizer

TEST i e iiirriiiirannnns VERT or HORIZ GAIN
Staircase Mode switch, §129............ -3 Div

Digital Multimeter
DC Volts .. ..ot ii i iiiaranans 2V

5-8

B1. CHECK/ADJUST REFERENCE VOLTAGES
FOR GAIN STAIRCASE

r ' B1. SETUP CONDITIONS
Signal Standardizer Controls
TEST L iiinviiiinnenaisaransransscanas VERT or HORIZ GAIN
Staircase Moda Switch, 8120 . ........oiiiiiiinan, -3 Div
Oscilloscope
Mainframe
DMM
| Y
Flexibie /
Extender Adapter,
bnc 10 dual banana
Signal Pickoff
Adapter
Signal
Standardizer
A1 Terminator
Adapter,
GR 16 bne
Terminator
B11
Adapters, Adapter,

bne to test point

\ Peltola to GR




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.

c. CHECK—For a reading 6f +0.1500 +0.3% (+0.1496 to
+).1504 V).

d. Return S129 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
TE

\

L= VERT or HORIZ GAIN
POSITION ... i e Centered
Oscilloscope
Mainframe
DMM
Lo Hi
Switch
(See
Flexible following
Extender note}
Signal
Pickoff Adapter,
Adapter bnec to dual banana

lam U121
7

Signal
Standardizer

1X Probe

A1l Terminator

Adapter,
bne to GR
Terminator
BH1
Ground
Adapter, lead
Peltola to GR Adapter,

bnec to test point

\_ Y,

Calibration Part |--067-0687-02
Paerformance Check

NOTE

1. Turn off power to oscilloscope.

2. Remove U115 from Signal Standardizer.
3. Attach test clip (item 17) to U121,

4. Connect normally-open contacts of switch
to pins 7 and 13 of test clip on U121.

5. Turn oscilloscope power switch on.

a. Actuate the switch repeatedly until the output reaches
level 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.

LEVEL{ | 6= [y ::::;;H%:

1 — - -

| III?II"ISIll1ll'lllﬂllll‘!lullll!llll' I I

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, lavel one.

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




Section 6—067-0587-02

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

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

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

If a part you have ordered has been replaced with a new or improved part, your local
Tektronix, Inc. Field Office or representative will contact you concerning any change in part
number.

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

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

GOX Part removed after this serial number

{TEM NAME

In the Parts List, an ltem Name Is separated from the description by a colon {:).
Because of space limitations, an ltem Name may sometimes appear as incomplete. For
further ltem Name identification, the U.S. Federal Cataloging Handbook H6-1 can be
utilized where possible.

ABBREVIATIONS
ACTR ACTUATOR PLSTC PLASTIC
ASSY ASSEMBLY Qvz QUARTZ
CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC RES RESISTOR
CKT CIRCUIT RF RADIO FREQUENCY
COMP COMPOSITION SEL SELECTED
CONN CONNECTOR SEMICOND SEMICONDUCTOR
ELCTLT ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL VAR VARIABLE
INCAND  INCANDESCENT ww WIREWOUND
LED LIGHT EMITHNG DIODE XFMR TRANSFORMER
NONWIR  NON WIREWOUND XTAL CRYSTAL



Replaceable Electrical Parts—067-0587-02

CROSS INDEX—MFR. CODE NUMBER T0 MANUFACTURER

Mir. Code Manutacturer Address City, State, Zip

00213 NYTRONICS, COMPONENTS GROUP, INC.,

SUBSIDIARY OF NYTRONICS, INC. ORANGE STREET DARLINGTON, SC 29532
o112t ALLEN-BRADLEY COMPANY 12061 2ZND STREET SOUTH MILWAUKEE, WI 53204
01295 TEXAS INSTRUMENTS, INC., SEMICONDUCTOR P O BOX 5012, 13500 N CENTRAL :

GROUP EXPRESSWAY DALLAS, TX 75222
02111 SPECTROL ELECTRONICS CORPORATION 17070 EAST GALE AVENUE CITY OF INDUSTRY, CA 91745
02114 FERROXCUBE CORPORATION PO BOX 359, MARION ROAD SAUGERTIES, NY 12477
04222 AVX CERAMICS, DIVISION OF AVK CORP. P 0 BOX 867, 19TH AVE. SOUTH MYRTLE BEACH, SC 29577
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD,F0 BOX 20923 PHOENIX, AZ 85036
07263 FAIRCHILD SEMICONDUCTOR, A DIV, QF

FAIRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS STREET MOUNTAIR VIEW, CA 94042
07716 TRW ELECTRONIC COMPONENTS, IRC FIXED

RESISTORS, BURLINGTON DIV. 2850 MT. PLEASANT BURLINGTON, IA 52601
08806 GENERAL ELECTRIC CO., MINIATURE

LAMP PRODUCTS DEPARTMENT NELA PARK CLEVELAND, OH 44112
18324 SIGNETICS CORP. . 811 E. ARQUES SUNNYVALE, CA 94086
27014 NATIONAL SEMICONDUCTOR CORF. 2900 SEMICONDUCTOR DR. SANTA CLARA, CA 95051
32997 BOURNS, ING., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE, RIVERSIDE, CA 92507
50088 MOSTEK CORP. 1400 UPFIELD DR. CARROLLTON, TX 75006
55680 KICHICON/AMERICA/CORP. 6435 N PROESEL AVENUE CHRICAGO, IL 60645
59660 TUSONIX ING, 2155 N FORBES BLVD TUCSON, AZ 85705
72982 ERIE TECHWOLOGICAL PRODUCTS, INC. 644 W, 12TH ST. ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634
75378 CTS KNIGHTS, INC. 400 RETMANN AVE. SANDWICH, IL 60548
78488 STACKPOLE CARBON CO. ST. MARYS, PA 15857
19727 C-W INDUSTRIES 550 DAVISVILLE RD.,P O BOX 96 WARMINISTER, PA 18974
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
80031 ELECTRA-MIDLAND CORP., MEPCO DIV, 22 COLUMBIA ROAD MORRISTOWN, KJ 07960
91293 JOHANSON MFG, COMPANY P O BOX 329 BOONTON, WNJ 07005
91637 ‘DALE ELECTRONICS, INC. P. 0. BOX 609 COLUMBUS, HE 68601

6-2

REV JAN 1982
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REV JAN 1982

Tektronix  Serial/Model No. Mir

Ckt No. Part No.  Eff Dscont Name & Description Code  Mfr Part Number
Al 670-5167-00 CKT BOARD ASSY:MAIN INTERFACE 80009 670-5167-00

cl13 281-0792-00 BO10100 BO20506  CAP.,FXD,CER DI:82PF,10%,100V 72982 8035D2AADCOGB20K
cl13 281-0763-00  BO20507 CAP.,FXD,CER DI:47PF,10%,100V 72982 BO3SDYAADCIGH7OUK
clls 281-0763-00 BO10100 BO20506  CAP.,FXD,CER DI:47PF,10%,100V 72982 B03SDIAADCIGATOK
Cll4 281-0762-00 B020507 CAP. ,FXD,CER D1:27PF,20%,100V 72982 B8035D9AADCOG270M
c130 281-0775-00 CAP, ,FXD,CER DI:0.lUF,20%,50V 72982 BOD5DYAABZSULOLM
151 281-0509-00 CAP.,FXD,CER DL:15PF,+/~1.3PF,500V 59660 301-000COGOLSOK
c152 281-0205-00 CAP. ,VAR,PLSTC:4-65PF, 100V 80031 2810C5R565QJOZF0
€153 290-0746-00 CAP, ,FXD,ELCTLT: 47UF ,+50-10%, 16V 55680 16U-47V-T

€173 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSUI04M
€236 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K

C263 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B005DYAABZSUL04M
c271 281-0775-00 CAP_ ,FXD,CER DI:0.1UF,20%,50V 72982 BOOSD9AABZSULIOL4M
361 281-0775-00 CAP.,FXD,CER DI1:0.1UF,20%,50V 72982 B00SDIAABZSUL04M
€383 283-0408-00 CAP.,FXD,CER DI:0.68UF,+100-0%,12v 91293  120541Z684PP2
€393 283-0408-00 CAP.,FXD,CER DI:0.68UF,+100-0%,12V 91293 1205412684PP2
c516 290-0804-00 CAP.,FXD,ELCTLT: 10UF,+50-10%,25V 55680 25ULALOV-T

cs517 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 B005DYAABZSULOLH
c526 290-0804-00 CAP.,FXD,ELCTLT: 10UF, +50-10%, 25V 55680 25ULALOV-T

c527 281-0775~00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 BOO5SD9AABZSULGAM
. €552 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 BOO5SDYAABZSULOLM
c566 290-0804-00 CAP. ,FXD,ELCTLT: LOUF,+50~10%, 25V 55680 25ULALOV-T

c567 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B005D9AABZSULO4M
CR319  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

CR320 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

CR349 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1R4]152R

CR391 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 ]1N4152R

DS335  150-0048-01 LAMP , INCAND: 5V, 0. 064, SEL 08806 6834815

DS532  150-0048-01 LAMP, INCAND: 5V, 0. 06A, SEL 08806 6834815

D5533 150-0048-01 LAMP, INCAND: 5V, 0. 06A, SEL 08806 6834A815

E261 276-0532-00 SHIELDING EEAD,: 02114 56-590-65/4A6
E342 276-0576-00 CORE ,EM: TOROLD, FERRITE 78488 ¥57-0047

E342 276-0614-00 CORE , EM: TOROID,, FERRITE 78488 57-1656

L397 108-0311-00 COIL,RF:FIXED, 153N 80009 108-0311-00
LR298  108-0215-00 COIL,RF:1.1UH 80009 108-0215-00
LR299  108-0215-00 COIL,RF:1.1UH 80009 108-0215-00
LR398  108-0212-00 COTL,RF:FIXED,495KH 80009 108-0212-00
LR516  108-0543-00 COIL,RF:FIXED,1.)UH 80009 108-0543-00
LR526  108-0543-00 COIL,RF:FIXED,1.1UH 80009 108-0543-00
LRS51  108-0543-00 COIL,RF:FIXED,1.1UH 80009 108-0543-00
LR566  108-0337-00 COIL,RF: 200UH 80009 108-0537-00

Q139 151-0221-00 TRANSISTOR:SILICON,ENP 04713 SPS246

Ql40 151-0221-00 TRANSISTOR:SILICON,PNF- 04713 SPS246

Q216 151-0221-00 TRANSISTOR: SILLCON,PNP 04713 §EPS246

Q217 151-0221-00 TRANSISTOR:SILICON,EPNP 04713 SPE246

Q261 151-0367-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 01295 SKA6516

Q262 151-0367-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 01295 SKA6516

Q282 151-0302-00 TRANSISTOR:SILICON,NPN 07263 S038487

Q288 151-0192-00 TRANSISTOR: SILIGON,NPN,SEL FROM MPS6521 04713 SPSBBOI

Q289 151-0192-00 TRANSISTOR: SILICON,HPN,SEL FROM MPS6521 04713 SPS88OL

Q292 151~0216-00 TRANSISTOR:SILICON,ENP 04713 SPS8BU3

Q293 151-0216-00 TRANSISTOR: SILICON,PRP 04713 SPSBBO3

Q306 151-0301-00 TRANSISTOR: SILICON,PNP 27014 2N2907A

Q329 151-0192-00 TRANSISTOR: SILICON,NPN,SEL FROM MPS6521 04713 SPSBBO)

63
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Tektronix  Serial/Mode! No. ‘ Mir
CktNo. PartNo.  Eff Dscont Name & Dascription Code  Mir Part Number
Q332 151-0302~-00 TRANS1STOR: SILICON,NPN 07263 $038487
Q361 151~0212-00 TRANSISTOR:SILICON,NPN 04713 SRF 518
Q362 151-0212-00 TRANSISTOR:SILICON,NPN 04713 SRF 518
R106 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
RLO7 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25 01121 CB1035
R108 315-0103-00 RES. ,FXD,CMPSH: LOK OHM,5%,0.25W 01121 CB1035
R111 315-0914-00 RES. ,FXD,CMPSN: 910K OHM,5%,0.25W 01121 CB9145
R112 315-0624~00 RES.,FXD,CMPSN: 620K OHM,S5%,0.25W 01121 CB6245
R1i& 315-0243-00 RES.,FXD,CMPSN: 24K OHM,5%,0.25W 01121 CB2435
RLZ] 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
R122 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
R123 315-0152-00 RES. ,FXD,CMPSN:1,5K OHM,5%,0,25W 01121 CB1525
R126 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0,25W 01121 CB4725
R127 315-0472-00 RES. ,FXD,CMPSN:4. 7K OHM,5%,0.25W 01121 CB4725
R129 315-0472-00 RES . ,FXD,CMPSN:4. 7K OHM,5%,0.25W 0112t CB4725
R136 315-0511-00 RES, ,FXD,CMPSN: 510 OHM,5X,0.25W 01121 CB5115
R137 315-0221-00 RES. ,FXD,CMPSN: 220 OHM,5%,0.25W 01121 CB2215
RL38 301-0561-00 RES. ,FXD,CMPSN: 560 OHM,5Z,0.50 01121 EB5615
R139 315-0510~00 RES, ,FXD,CMPSN:51 OHM,5Z,0.25W 01121 CB5105
R140 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
R141 315-0391-00 RES. ,FXD,CMPSN:390 OHM,5Y,0.25V 01121 CB3915
R142 315-0621-00 BES. ,FXD,CMPSN:620 OHM,5%Z,0.25W 01121 CB&215
R151 315-0153-00 RES. ,FXD,CMPSH: 15K OHM,5%,0.25 01121 CBL535
n153 315-0512-00 RES. ,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
RI54 315-0621-00 RES.,FXD,CMPSN:620 OHM,5X,0.25W 01121 CB6215
R156 315-0152-00 RES. ,FXD,CMPSK:1.5K OHM,5Z,0,25W 01121 CB1525
R157 315-0102-00 RES.,FXD,CMPSN: IK OHM,5X,0.25W 01121 CB1O25
R163 321-0190-00 RES. ,FXD,FILM:931 OHM,1%,0.125W 91637 MFF1816G931ROF
Rl64 325-0275-00 RES.,FXD,FILM:1.54K OHM,0.1%,0.1W 07716 OBD
R165 311-1223-00 RES.,VAR,NONWIR:TRMR, 250 OHM,0.5W 02111 63M251T602
R166 325-0275-00 RES.,FXD,FILM:1.54K OHM,0.1%,0.1W 07716 OBD
R167 315-0621-00 BES. ,FXD,CMPSN:620 OHM,5X,0.25W 01121 CB6215
R169 325-0275-00 RES. ,FXD,FILM:1.54K OHM,0,1%,0.1W 07716 OBD
R172 315-0512-00 RES.,FXD,CMPSN:5,1K OHM,5%,0.25W 01121 CB5125
RI73 315-0912-00 RES. ,FXD,CMPSN:9. 1K OHM,SZ,0.25 01121 CB9125
R174 315-0123-00 RES. ,FXD,CMPSN: 12K OHM,5%,0.25W 01121 CB1235
RL79 325-0277-00 'RES. ,FXD,FILM:200 OHM,0.1%,0.1W 07716 0BD
RI82 325-0276-00 RES.,FXD,FILM:50 OHM,0.1%,0.1W 07716 OBD
RI87 325-0277-00 RES.,FXD,FILM:200 OEM,0,1%,0,IW 07716 OED
R189 325-0277-00 RES. ,FXD,FILM:200 OHM,0.1X,0.1W 07716 OBD
RI92 325-0276-00 RES. ,FXD,FILM:50 OHM,0.1%,0,1W 07716 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 WMFF1B16G20001F
K207 321-0310-00 RES.,FXD,FILM: 16.5K OHM,1X,0.125W 91637 MFF1816G16501F
R208 321-0318-00 RES. ,FXD,FILM: 20K OHM,1%,0,125W 91637 MFF1816G20001F
R209 321-0277-00 RES.,FXD,FILM:7.5K OHM,1X,0.125W 91637 MFF1816G75000F
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%,0.25¥ 01121 CB6225
R213 315-0511-00 RES. ,FXD,CMPSH:510 OHM,5X,0.25V 01121 CB5115
R2i4 315-0102~00 RES. ,FXD,CMPSN: IK OHM,5%,0.25W 01121 CB1025
R216 315~0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25¢ 01121 CB&4705
R217 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5X,0.25W 01121 <CB1225
R218 315-0241-00 RES. ,FXD,CMPSN: 240 OHM,5%,0.25W 01121 CB2415
R222 315-0560-00 BES,,FXD,CMPSN:56 OHM,5%,0.25W 01121 CB5605
R223 315-0560-00 RES.,FXD,CMPSN:56 OHM,5%,0.25W 01121 C85605
R224 321-0169-00 RES.,FXD,FILM:562 OMM,1%,0,125W 91637 MFF1816G562R0F
R228 315-0201-00 RES.,FXD,CMPSN: 200 OHM,5%,0,25W 01121 CB201S

REV, MAY 1981
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Tektronix  Serial/Mode No. Mfr

Ckt No. PartNo.  Eff Dscont Name & Description Code  Mfr Part Number
R229 315-0750~00 RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 ¢B7505

R231 315-0750-00 RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505

R232 315-0750~00 RES. ,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505

R233 315-0151-00 RES. ,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515

R235 311-1224-00 RES.,VAR,NONWIR:500 GHM,20%,0.50W 32997 3386F-T04-501
R236 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CR5105

R246 321-0236~00 RES.,FXD,FILM:2.8K OHM,1%,0.125W 91637 MFF1B16G28000F
R247 321-0306-00 RES.,FXD,FILM:15K OHM,1%,0.125W 91637 MFFLB16G15001F
R249 32i-0118-00 RES.,FXD,FILM: 165 OHM,1%,0.125W 91637 MFF1816G165ROF
R251 321-0162-00 RES.,FXD,FILM:475 OHM,1%,0.125 91637 MFFLB16G475ROF
R252 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105

R253 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CBS105

R254 ' 315-0510-00 RES.,F¥D,CMPSN:51 OHM,5%,0.25W 01121 CB5105

R256 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 0112] CB5105

R257 321-0264-00 RES.,FXD,FILM:5, 49K OHM,1%,0.125W 91637 MFFL816G54900F
R259 303~-0680-00 RES.,FXD,CMPSN:68 OHM,5%,1W 01121 GB6805

R261 321-0260-00 RES.,FXD,FILM:4.99K OHM,1%,0.125W 91637 MFFi816G49900F
R262 321-0260-00 RES.,FXD,FILM:4,.99K OHM,1%,0.125W 91637 MFF1816G49900F
R263 321-018%-00 RES.,FXD,FILM: 909 OHM,1%,0.125V 91637 MFF1B16G909ROF
R266 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.,25W 01121 CB5105

R267 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0,25W 01121 CB510S

R271 307-0106-00 RES,,FXD,CMPSN:4.7 OHM,S5X,0.25W 01121 CB47G5

R272 321-0318-00 RES.,FXD,FILM: 20K OHM,1%,0,125% 91637 MFF1816G2000LF
R273 321-0318~00 RES.,FXD,FILM: 20K ONM,1X,0.125W 91637 MFF1816G20001F
R274 321-0164-00 RES.,FXD,FILM: 499 OHM,1%,0.125% 91637 MFF1816G499ROF
R279 317-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.125W 01121 BB4705

R280 317-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.125W 01121 BB4705

R281 301-0750-00 RES.,FXD,CMPSN:75 OHM,5%,0.50W 01121 EB7505

R282 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015

R283 315-0513-00 RES.,FXD,CMPSN: 51K OHM,5%,0.25W 01121 CB5135

R284 321-0357-00 RES. ,FXD,FILM:51.1K OHM,1%,0.125W 91637 MPF1816G51101F
R285 311-1556-00 RES.,VAR,NONWLR:50K OHM,20Z,0.50W 73138 91-78-0 .
R286 321-0385-00 RES.,FXD,FILM: 100K OHM,1%,0.125W 91637 MFF1816G10002F
1287 321-0327-00 RES.,FXD,FILM:24.9K OHM,1%,0.125W 91637 MFF1816G24901F
R288 321-0226~00 RES.,FXD,FILM:2.21K OHM,1X,0.125W 91637 MFF1816G22100F
R289 321-0226-00 RES.,FXD,FILM:2.21K OHM,1%,0.125W 91637 MFF1816G22100F
R291 321-0181-00 RES.,FXD,FILM:750 OHM,1%,0.125W 91637 MFF1B16G7SOROF
R292 321-0181-00 RES. ,FXD,FILM: 750 OHM,1%,0.125W 91637 MFF1816G750ROF
R293 321-0211-00 RES.,FXD,FILM:1.54K OHM,1%,0.125W 91637 MFF1816G15400F
R294 315-0100-00 RES.,FXD,CMPSN:10 OHM,5Z,0.25W 01121 CB100S

R299 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025

R306 315-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 CB1825

R309 315-0105-00 RES.,FXD,CMPSN: 1M OHM,5X,0.25W 01121 CBl055

R310 315-0105-00 RES.,FXD,CMPSN: 1M OHM,5%,0.25W 01121 CBLOS5

R312 315-0303-00 RES.,FXD,CMPSN: 30K OHM,5%,0.25W 01121 CB3035

R313 315-0103-00 RES . ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CBl035

R314 315-0624-00 RES.,FXD,CMPSN: 620K OHM,5Z,0.25W 01121 ' CB6245

R317 315-0103-00 RES.,FXD,CMPSN: 10K OHM,S%,0.25W 0l121 CB103S

R320 315-0473-00 . RES. ,FXD,CMPSN: 47K OHM,5%,0,25W 01121 CB4735

R321 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025

R327 321-0274~00 RES.,FXD,FILM:6.98% OHM,1%,0.125W 91637 MFF1816C69800F
R3Z8 321-0308-00 RES.,FXD,FILM:15.8K OHM,1%,0.125W 91637 MFFL816G15801F
R329 315-0222-00 RES.,FXD,CMPSN:2.2K OHNM,5%,0.25W 01121 CB2225

R331 315-0303-00 RES. ,FXD,CMPSN: 30K OHM,5X,0.25W 01121 CB3035

R332 315-0100-00 RES.,FXD,CMPSN: 10 ONM,5%,0.25W 01121 <¢Bl0OS

R343 321-0106-00 RES.,FXD,FILM:124 OHM,1%,0.125W 91637 MFF1816G124ROF
R364 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,0.25W 0112t CB3915
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Tektronix  Serial/Model No. X Mfr

Ckt No. Part No. Name & Description Code Mfr Part Number
R348 315-0201-00 RES. ,FXD,CMPSN: 200 OEM,5%,0.25W 01121 CB2015

R349 315-0301-00 RES. ,FXD,CMPSN:300 OHM,5%,0.25W 01121 CB301S

R351 315-0510-00 RES.,FXD,CMPSN: 51 OHM,5%,0.25W 01121 CB5105

R352 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105

361 321-0231-00 RES.,FXD,FILM:2.49K OHM,1%,0.125W 91637 MFF1816G24900F
R362 321-0231-00 RES.,FXD,PILM:2.49K OHM,1%,0.125W 91637 MFF1816G24900F
R362 315-0510-00 RES.,FXD,CMPSN:51 CHM,5%,0,25W 01121 CB5105

R364 315-0510-00 RES, ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105

R366 321-0225-00 RES.,FXD,FELM:2.15K OHM,1%,0.125W 91637 MFF1816G21500F
R367 321-0225-00 RES.,FXD,FILM:2.15K OHM,1%,0.125W 91637 MFF1816G21500F
R368 321-0211-00 RES, ,FXD,FILK:1,54K OHM,1%,0.125W 91637 MFF1816G15400F
© R3IT2 308-0218-00 RES. ,FXD,WW:150 OHM,5%,3W 00213 12408-150-5
R373 321-0069-00 RES. ,FXD,FILM:51.1 OHM,1%,0.125W 91637 MFF1816G51R10F
R374 321-0069-00 RES. ,FXD,FILM:51.1 OHM,1%,0.125% 91637 MFF1816G51R10F
R379 315-0912-00 RES. ,FXD,CMPSN:9.1K OHM,5%,0.25W 01121 CB9I12S

R382 315-0155-00 RES. ,FXD,CMPSN: 1 .5M OHM,5%,0,25% 01121 CB1555

R383 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105

R3B4 317-0470~-00 RES. ,FXD,CMPSN:47 OHM,5%,0.125W 01121 BB4705

R387 308-0075-00 RES. ,FXD,WW: 100 OHM,5X,3W 91637 CW2B-100R0J
R389 315-0473-00 RES. ,FXD,CMPSN:47E OHM,S5%,0.25W 01121 CB4735

R390 311~1234-00 RES, , VAR, NONWIR:50K OHM,20%,0.50 32997 33B6F-T06-503
R391 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 cB1025

_R393 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105

B394 317-0470-00 BES.,FXD,CMPSN:47 OHM,5%,0.125W 01121 EB4705

R397 321-0177-00 RES. ,FXD,FILM:681 OHM,1%,0.125W 91637 MFF1816G681ROF
R416 321-0751-06 RES. ,FXD,FILM:50 OHM,0.25%,0.125W 91637 MFF1816C50R00C
R417 321-0751-06 RES.,FXD,PILM:50 OHM,0.25%,0.125¢ 91637 MFF1816C50R00C
R430 315-0470-00 - RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705

R511 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%Z,0.25W 0l121 CB5105

R521 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB510S

5105 263-0029-01 SWITCH PB ASSY:6 LATCH,7.5MM,7 CONTACTS 80009 263-0029-01
8129 260-0984-00 SWITCH, SLIDE:DP3T,0.54,125V 79727 G-128-5-0012
8430 "263-0032-00 SWITCH ACTR AS:ELASTOMER 80009 263-0032-00
T220 120-0444-00 XFMR,TOROID:5 TURNS,BIFILAR 80009  120-0444-00
U115 156-0410-00 MICROCIRCUIT,DI:COUNTER TIME BASE 50088 MKS009P

v121 156-0403-00 MICROCIRCUIT,DI:HEX. INV W/OPEN COLL OUTPS 80009 156-0403-00
ut3o 156~0741-00 " MICROCIRCUIT,DI:4-BIT BINARY COUNTER 07263 93L16PC OR DC
U150 156-0280-00 MICROCIRCUIT,DI:J—K KASTER-SLAVE FLIP-FLOP 80009 156-0280-00
U160 156-0125-00 MICROCIRCUIT,DI:QUAD 2-THEUT MIX 80009 156-0125-00
U170 156-0927-00 MICROCIRCULT,LI:DIGITAL TO ANALOG CONVERTER  BO0OO% 156-0927-00
U179 156=-1149-00 MICROCIRCUIT,LI:OQPERATIONAL AMP,JFET INPUT 27014 LF351N

U189 156-1149-00 MICROCIRCUIT,LI:OPERATIONAL AMP,JFET INPUT 27014 LF3ISIN

U240 155-0160-00 KICROCIRCUIT,LI:TRIGGER AMPL/CHANNEL SW 80009 155-0160-00
U250 155-0175-00 MICROCIRCUIT,LI:TRIGGER AMPLIFIER 80009 155-0175-00
U272 156-0158-00 MICROCIRGUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 MC1458N

U280 155-0182-00 MICROCIRGUIT,LI:DIODE EHAPER 80009 155-0182-00
U284 156~0156-00 MICROCIRCUIT,L1:DUAL OPERATIONAL AMPLIFIER 18324 MCL&5BN

U3z 156-0158-00 MICROCIRCUIT,LI:DUAL GPERATIONAL AMPLIFIER 18324 MCL458N

U350 155-0175-00 MICROCIRCUIT,LI:TRIGGER AMPLIFIER 800GY 155-0175-00
U390 155-0183-00 MICROCIRCUIT,LI:DIODE PEAK DETECTOR 80009 155-0183-00
VRIl4  152-0278-00 SEMICOND DEVICE:ZENER,0.4W,3V,5% 04713  82G35009K20
YRI63  152-0486-00 SEMICOND DEVICE:ZENER,0.25W,6.2V,5% BOOUY  152-0486-00
VR227  152-0217-00 SEMICOND DEVICE:ZENER,0.4W,8,2V,52 04713  52G20

VR241  152-0279-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713  SZG3I5010RL
VR286 152-0168-00 SEMICOND DEVICE:ZENER,0.4W,12v,5% 04713 B2G35009K4
VR319  152-0149-00 SEMICOND DEVICE:ZENER,0.4W,10V,5% 04713 SZG35009K3
Y113 158-0014-00 KTAL UNIT,QTZ:1 MHZ,+/-0,005% 75378  TX-004

f . ° -
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Section 8—067-0587-02

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

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

Changes 10 Tektronix instruments ars sometimes made to
accommaodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore
important, when ordering paris, to include the foliowing
information in your order: Part number, instrument type or
number, serial number, and moditication number if applicable.

If a part you have qrderad has been raplaced with a new or
improved part, your local Tektronix, Inc. Field Office or
representative will contact you concerning any change in part
number.

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

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

00X Part removed after this serial number

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index
numbers to the illustrations.

INDENTATION SYSTEM

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

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component

*

Detall Part of Assembly and/or Component
Attaching parts for Detail Part

Parts of Detail Part
Attaching parts for Parls of Detall Part

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the right.
Indented items are part of, and included with, the next higher
indentation. The separation symbol - - - * - - - indicatas the end of
attaching parts.

Attaching parts must be purchased separately, unless otherwise
specified.

ITEM NAME

In the Parts List, an ltem Name Is separated from the
description by a colon (:). Because of space limitations, an {tem
Name may sometimes appear as incomplete. For further item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

ABBREVIATIONS

" INCH ELCTRN  ELECTRON

# NUMBER SIZE ELEC ELECTRICAL

ACTR ACTUATOR ELCTLT  ELECTROLYTIC
ADPTR ADAPTER : ELEM ELEMENT

ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT

ASSEM ASSEMBLED EXT EXTERNAL

ASSY ASSEMBLY FiL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE

AWG AMERICAN WIRE GAGE FLH FLAT HEAD

BD BOARD FLTR FILTER

BRKT BRACKET R FRAME or FRONT

BRS BRASS FSTNR FASTENER

BRZ BAONZE FT FOOT

BSHG BUSHING FXD FIXED

CAB CABINET GSKT GASKET

CAP CAPACITOR HDL HANDLE

CER CERAMIC HEX HEXAGON

CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRGUIT HEX SOC HEXAGONAL S0CKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HV HIGH VOLTAGE

CPLG COUPLING iC WTEGRATED CIRCWIT
CRT CATHODE RAY TUBE [[a] INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION

OWR DRAWER IMPLR {MPELLER

IN INCH SE SINGLE END
INCAND  INCANDESCENT SECT SECTION
INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDA  LAMPHOLDER SHLDR SHOUILDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG  SELF-LOCKING
NIP NIFPLE SLVG SLEEVING

NON WIRE NOT WIRE WOUND SPR SPRING

o] u] ORDER BY DESCRIPTION 50 SQUARE

QD QUTSIDE DIAMETER SsY STAINLESS STEEL
OVH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE W SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TEAM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

ACPT RECEPTACLE TPG TAPPING

RES RESISTOR TAH TAUSS HEAD
RGD RIGID v VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER w/ WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMA TRANSFORMER
SCR SCREW XSTR TRANSISTOR



Replaceable Mechanical Parts—067-0587-02

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mir. Code Manufacturer Address City, State, Zip

K0099 JACKSON BROS (LONDON) LTD. 258 BROADWAY NEW YORK, NEW YORK 10007
000CY NORTHWEST FASTENER SALES, INC. 7923 SW CIRRUS DRIVE BEAVERTON, OR 97005
000EX O'HARA METAL PRODUCT COMPANY 542 BRANNAN STREET SAN FRANCISCO, CA 94107
000FH WESTERN SINTERING CO INC. 2620 STEVENS DRIVE RICHLAND, WA 99352
00779 AMP, INC. P 0 BOX 3608 HARRISBURG, PA 17105
07111 PNEUMO DYNAMICS CORPORATION 4800 PRUDENTIAL TOWER BOSTON, MA 02199
07707 USM CORP., USM FASTENER DIV. 510 RIVER RD. SHELTON, CT 06484
08261 SPECTRA-STRIP CORP, 7100 LAMPSON AVE, GARDEN GROVE, CA 92642
22526 BERG ELECTRONICS, INC. YOUR EXPRESSWAY NEW CUMBERLAND, PA 17070
22599 ESNA, DIV. OF AMERACE CORPORATION 16150 STAGG STREET VAN NUYS, CA 91409
24931 SPECIALITY COMNECTOR CO., INC. 2620 ENDRESS PLACE GREENWCOD, IN 46142
46384 PENN ENGINEERING AND MFG. CORP, P O BOX 311 DOYLESTOWN, PA 18901
71785 TRW, CINCH CONNECTORS 1501 MORSE AVENUE ELK GROVE VILLAGE, IL 60007
73743 FISCHER SPECIAL MFG. CO. 446 MORGAN ST. CINCINRATI, OH 45206
73803 TEXAS INSTRUMENTS, INC., METALLURGICAL

MATERIALS DIV. 34 FOREST STREET ATTLEBORO, MA 02703
78189 ILLIROIS TOOL WORKS, INC. )

SHAKEPROOF DIVISION ST. CHARLES ROAD ELGIN, IL 60120
79136 WALDES, KOHINOOR, INC, 47-16 AUSTEL PLACE LONG ISLAND CITY, NY 11101
80009 TEKTRONLX, INC. P 0 BOX 500 BEAVERTON, OR 97077
83385 CENTRAL SCBREW CO. 2530 CRESCENT DR. BROADVIEW, 1L 60153
87308 N. L. INDUSTRIES, INC., SOUTHERN SCREW

DLV. P. 0. BOX 1360 STATESVILLE, NC 28677
93907 TEXTRON INC. CAMCAR DIV 600 18TH AVE ROCKFORD, IL 61101
95987 WECKESSER CO., INC. 4444 WEST IRVING PARK RD. CHICAGO, IL 60641
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Fig. &
Index  Tektronix Serial/Model No. Mfr
No. Part No.  Eif Dscont Qty 12345 Name & Description Code  Mifr Part Number
i-1 337-1064-04 2 SHIELD,ELEC:SIDE PLUG~IN UNITS B00CY 337-1064~00
-2 366-0497-00 2 EKNOB:GY,0.127 ID X0.706 GD 80009 366-0497-00
213-0153-00 2 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX SKT 000CY OBD
-3 366-0500-00 1 KNOB:GRAY,4 SIDED 80009 366-0500-00
213-0153-00 1 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX SKT 000CY OBD
-4 366-1058-00 1 XNOB:LATCH 80009 366-1058-00
(ATTACHING PARTS)
-5 214-1095-00 1 PIN,SPG,SPLIT:0.094 OD X 0.187 INCH LONG 22599 52-022-094-0187
- - K = = om
-6 105-0076-02 1 REL BAR,LATCH:PLUG-IN UNIT 80009 105-0076-02
-7 214~1280-00 1 SPRING,HLCPS:0.14 0D X 1.126"L,0.16"DIA W 80009 214-1280-00
-8 333-2330-00 1 PANEL,FRONT: 80009 333-2330-00
-9 131-1315-01 3 CONN,RCPT,ELEC:BNC,FEMALE 24931 2BJR 306-1
-10  348-0235-00 2 SHLD GSKT,ELEC:4.734 INCH LONG 80009 348-0235-00
-1} 348-0067-00 1 GROMMET,PLASTIC:0.312 INCH DIA 80009 348-0067-00
~12  352-0157-00 1 LAMPHOLDER:WHITE PLASTIC 80009 352-0157-00
13 351-0469~-01 2 GUIDE,SWITCH:3 BUTTON 80009 351-0469-01
-14  386-3440-00 ? LT CNDCT,PB ILL:3 BUTTON,7.5 MM SPACING 80009 386-3440-00
-15  200-0935-00 3 BASE,LAMPHOLDER:0.29 OD X 0.19 CASE 80009 200-0935-00
16 ememm mm——— 2 RESISTOR,VAR:(SEE R205 REPL)
(ATTACHING PARTS)
-17  210-0583-00 2 NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402
. . B
-18  386-1447-90 1 SUBPANEL,FRONT: 80009 386-1447-90
' (ATTACHING PARTS)
-19  213-0197-00 %010100 »020899 4 SCR,TPG,THD FOR:6-32 X 0.50 INCH,PNH STL 87308 0BD
213-0793-00 B020900 4 SCREW,TPG,TF:6-32 X 0.4375,TAPTITE,FIL 93907 OBD
- - W = = =
-20  214-1061-00 1 SPRING,GROUND:FLAT 80009 214-1061-00
~21  214-1054-00 1 SPRING,FLAT:0.825 X 0.322,85T 80009 214-1054~00
-22  105-0075-00 1 BOLT,LATCH:74 & 7B SER PL-IN 8000% 105-0075-~00
-23  378-0074-00 6 REFLECTOR,LIGHT:PUSH BUTTON 80009 378-0074-00
=24 366-1650-00 6 PUSH BUTTON:CLEAR,0.184 X0.214 X B.0'L 80009 360-1650-00
-25  384-1354-00 6 EXTENSION SHAFT:1.585 INCH LONC,OFFSET,NYL BOCOY9 3B4-1354-00
-26  384-1182-00 1 EXTENSION SHAFT:8.5 L X 0.25 OD AL 80009 384-1182-00
-27  376-0172-00 1 CPLG,SHAFT,RGD:0.25 ID X 0.750D,DELRIN - K0099 5610/4-40
672-0714-00 1 CKT BOARD ASSY:MAIN INTERFACE W/SWITCHES 80009 672-0714-00
(ATTACHING PARTS)
~28  211-0116-00 6 SCR,ASSEM WSHR:4~40 X 0.312 INCH,PNH BRS 83385 OBD
-—— ae W o =
---------- - CKT BOARD ASSY INCLUDES:
-29  263-0032-00 1 . SWITCH ACTR AS:ELASTOMER 80009 263-0032-00
{ATTACHING PARTS)
=30  211-0018-00 4 ., SCREW,MACHINE:4-40 X 0.875 PNH,STL 83385 O©BD
=31 210-0054-00 4 . WASHER,LOCK:$PLIT,0.118 ID X 0.2:12"0D STL 83385 OBD
- o wm W o -
---------- 1 . SWITCH ASSY INCLUDES:
32 214-2625-00 2 . . SPRING,ACTUATOR 80009 214-2625-00
(ATTACHING PARTS}
-33  211-0185-00 6 . . SCREW,MACHINE:2-56 X 0.438",PNH,STL 07111 OBD
~34  210-0053-00 5 . WASHER,LOCK:INTL,0,092 ID X 0.175"0D,STL 83385 OBD
-35  210-0405-00 6 . NUT,PLAIN,HEX,:2-56 X 0.188 INCH,BRS 73743 12157-50
- - = K - = =
210-0259-00 1 . TERMINAL,LUG:0.099™ID INT TOOTH,SE 80009 210-0259-00
-36  386-3826-00 1 . PLATE,COVER:SWITCHES 80009 386-3826-00
-37  214-2624-00C 9 . ACTUATOR,CONT:0UTER 80009 214-2624-00
~38  214-2623-00 9 . . ACTUATOR,CONT:INNER 80009 214-2623~00
-39  131-2094-00 2 . CONT ASSY,ELEC:18 CONTACTS 80009 131-2094-00
-40  380-0520~00 1 . . HOUSING,SWITCH:RYTOR 80009 380-0520-00
263-1169-00 1 . SW CAM ACTR AS:SIGNAL STANDARDIZER 80009 263-1169-00
41  131-0963-00 1 . CONTACT,ELEC:GROUNDING 000EX OBD
~42  214-1139~00 2 . . SPRING,FLAT:0.885 X 0.156CU BE GLD CLR 80009 214-1139-00
214-1139-03 2 . SPRING,FLAT:RED COLORED 80009 214-1139-03
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Fig. &
index  Tektronix Serial/Model No. . Mir
No. Part No,  Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
1-43  214-1752-00 2 . ROLLER,DETENT: 80009 214-1752-00
=44 401-0180-00 1 . BEARING,CAM SW:FRONT & REAR 80009 401-0180~00
{ATTACHING PARTS) .
~45  354-0390-00 1 . RING,RETAINING:0.338 ID X 0.025" THK,STL 79136 5100-37MD
=46  211-0244-00 BO1010Q0 B020899 2 . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 OBD
211-0292-00 B020900 2 . . SCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL 78189 OBD
=47  210-0406-00 3 . . NUT,PLAIN,HEX.:4-40 X 0,188 INCH,BRS 73743 12161-50
[ B
=48  384-0878-01 1 . . SHAFT,CAM SW:FRONT 80009 384-0878-01
-49  105-0764-00 1 . . ACTUATOR,CAM SW:SIGNAL STANDARDIZER 80009 105-0764-00
=50  401-0178-01 1 . . BEARING,CAM SW:CENTER/REAR 80009 401-0178-01
(ATTACHING PARTS)
=51  211-0244-00 BO010100 BO2089% 2 . . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 OBD
211-0292-00 B020900 2 . . SCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL 78189 OBD
-52  210-0406-00 4 . . WUT,PLAIN,BEX.:4-40 X 0,188 INCH,BRS 73743 12161~50
: - wm K - - -
=53  386-3827-00 1 . . SUPPORT,CKT BD: 80009 386-3827-00
=54  mem—m e 1 . CKT BOARD ASSY:MAIN INTERFACE(SEE Al REPL)
=55  131-1003-00 3 . . CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
-56  263-0029-01 1 . . SWITCH PB ASSY:6 LATCH,7.5MM,7 CONTACTS 80009 263-0029-01
=57  343-0495-06 1 . . CLIP,SWITCH:FRONT,7.5MM X6 UNIT 80009 343-0495~06
(ATTACHING PARTS)
-58  210-3033-00 . . EYELET,METALLIC:0.59 OD X 0.156 INCH LONG 07707 SE-25
_— e K = - -
=59  343-0499-03 2 . CLIP,SWITCH:7.5 MM,4 UNIT 80009 343-0499-03
(ATTACHING PARTS)
-60  210-3033~00 6 . . EYELET,METALLIC:0.59 OD X 0.156 INCH LONG 07707 SE-25
- m N = = -
=61  426~1352-00 & . . FRAME,MICROCKT:1.75 CM,STEPPED 80009 426-1352-00
(ATTACHING PARTS)
-62  211-0259-00 16 . . SCR,ASSEM WSHR:2-56 X 0.437,PNH,STL CD PL 78189 OBD
~63  220-0797-00 16 . . NUT,CAPTIVE:2-56 X 0.218 DIA,STL CD PL 46384 KF2-256
- = W om o= -
-64  131-1968-01 & . . CONT SET,ELEC:MICROCKT,l.75CM,RUBBER 80009 131-1968-01
=65  136-0234-00 2 . . SOCKET,PIN TERM:0.088 OD X 0.247 INCH L 00779 380598-1
~66  352-0096-00 1 . . CLIP,SPR,TNSN:CRYSTAL 80009 352-0096-00
210-0997-00 XB010200 2 . . WASHER,FLAT:0.04Z ID X 0.135 OD 80009 210-0997-0¢
-67  214-0579-00 3 . . TERM,TEST POINT:BRS CD PL 80009 214-0579-00
-68  136-0260-02 4 . . SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 71785 133-51-92-008
-69  136-0269-02 2 . . SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE 73803 C59002-14
-70  136-0514-00 3 . . BKT,PL-IN ELEC:MICROCIRCUIT,8 DIP ) 73803 CS9002-8
-7 136-0252-04 64 . . SOCKET,PIN TERM:U/W 0.016-0.018 DIA PINS 22526 75060-007
136-0252-07 XBO20507 3 . . SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012
-72  131-0608-00 11 . . TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
-73  386-1402-00 1 PANEL,REAR: 80009 386~1402-00
{ATTACHIRG PARTS)
=74  213-0192-00 BO10100 BO20899 4 SCR,TPG,THD FOR:6-32 X 0.50 INCH,PNH STL 87308 OBD
213-0293-00¢ B020900 4  SCREW,LEAD: 80009 213-0293-00
- - e W = o =
=75 220-0547-01 6 NUT,BLOCK:0.38 X 0.26 X0.282 (2)4~40 THD O00FW OBD
(ATTACHING PARTS)
=76 211-0105-00 6 SCREW,MACHINE:4~-40 X 0.188,100 DEG,FLH STL 83385 OBD
_-_— = % - e =
=77 426-0505-11 1 FR SECT,PLUG-IN:TOP 80009 426-0505-11
-78  343-0002-00 ' 1 CLAMP,LOOP:0.188 INCH DIA 95987 3-16-6B
(ATTACHING PARTS)
=79  210-0586-00 1 NUT,PL,ASSEM WA:4-40 X 0,25,STL CD PL 83385 oOBD
-80  211-0105~00 1 SCREW,MACHINE:4-40 X 0.188,100 DEG,FLH STL 83385 OBD
- em e K = - o
-81  426-0499-11 1 FR SECT,PLUG IN:BOTTOM B0009 426-0499-11
198-3520-00 ! WIRE SET,ELEC: 80009 198~-3820-00
-82  131-0707-00 10 . CONNECTOR,TERM:22-26 AWG,BRS& CU BE GOLD 22526 47439
~83  175-0827-00 FT . CABLE,SP,ELEC:4,26 AWG,STRD,PVC JKT,RBN 08261 $804267(1061)0C
-84  175-0829-00 FT . WIRE,ELECTRICAL:6 WIRE RIBBON 08261 55-0626-710610C
-85  352-0162-02 1 . CONN BODY,PL,EL:4 WIRE RED 80009 352-0162-02
-86  352-0164-00 1 . CONN BODY,PL,EL:6 WIRE BLACK 80009 352-0164-00
84 RFV .IAN 19882



MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments
by adding circuit and component improvements to cur instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping requirements, we can't get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages.

A single change may affect several sections. Since the change Information sheets
are carried in the manual untii all changes are permanently entered, some
duplication may occur. If no such change pages appear following this page, your
manual is correct as printed.



'.'Ektronixo MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: _Aug. 4, 1982  Change Reference: MU779%
Product: CAL. . SIGNAL STANDARDIZER  Manual Part No.: _070-2427-00
DESCRIPTION

EFF SN BO31270

REPLACEABLE ELECTRICAL PARTS CHANGES

CHANGE TO:
Q216 151-0271.-00 TRANSISTOR: PNP,SI
Q217 151-0271.-00 TRANSISTOR: PNP,SI

Page 1 of 1
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Tektronix  Serial/Model No. Mfr
Part No.  Eff Dscont Qty 12345 Name & Description Code “Mfr Part Number

070~2427-00. . 1 MANUAL,TECH: INSTRUCTION B0OOD9 070-2427-00

067-0587-02 SIGNAL STANDARDIZER





