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OPERATORS SAFETY SUMMARY

‘The general safety information in this part of the summa-

ry 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 immedi-

ately accessible as one reads the marking, or a hazard to

property including the equipment itset.

DANGER indicates a personal injury hazard immediately

accessible as one reads the marking.

SYMBOLS

In This Manual

A
This symbol indicates where applicable caution-

ary or other information is to be found.

‘As Marked on Equipment

4 DANGER—High voltage.
© Protective ground (arth) terminal

A ATTENTION—refer to manual.

Power Source

‘This product is intended to operate from a power module,

connected to a power source that will not apply more than

250 volts rms between the supply conductors or between

either supply conductor and ground. A protective ground

connection by way of the grounding conductor in the power

cord is essential for safe operation.

Grounding the Product

‘This product is grounded through the grounding conduc

tor of the power module power cord. To avoid electrical

shock. plug the power cord into a properly wired receptacle

before connecting to the product input or output terminals.

‘A protective ground connection by way of the grounding

conductor in the power module cord is essential for safe

operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all acces-

sible conductive parts (including knobs and controls that

may appear to be insulating) can render an electric shock.

Use the Proper Fuse

To avoid fire hazard, use only the fuse of correct type,

voltage rating and current rating as specified in the parts list

for your product.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an

explosive atmosphere unless it has been specifically cer

fied for such operation.

Do Not Operate Without Covers

To avoid personal injury, do not operate this product with

‘ut covers or panels installed. Do not apply power to the

plug-in via a plug-in extender.
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SERVICE SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Do Not Service Alone

Do not perform internal service or adjustment of this

product uniess another person capable of rendering first aid

‘and resuscitation is present,

Use Care When Servicing With Power On

Dangerous voltages may 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.

Power Source

This product is intended to operate in a power module

connected to a power source that will not apply more than

250 volts rms between the supply conductors or between

either supply conductor and ground. A protective ground

connection way of the grounding conductor in the power

cord is essential for safe operation.
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Section 1—S-6

SPECIFICATION

General information

The S-6 Sampling Head is a 509 loop-through input

sampling unit for use with Tektronix sampling instruments.

The S-6 is designed for use with the 7512 TDR Sampling

Unit. For general purpose sampling applications, the S-6

may be used with.the 7511.

‘The operating power for the S-6 is obtained from the unit,

in which the S-6 is installed.

Vertical deftection factor of the sampling system is la-

beled at the top of the S-6 as mVOLTS/DIV. The label refers

to the sampling unit Units/Div switch of the corresponding

channel.

The following electrical characteristics apply over an am-

bient temperature range of +10°C to +40°C and after a

five minute warmup, provided that the S-6 has been cali-

brated and properly mated to the associated sampting unit

‘and indicator oscilloscope at a temperature between

+20°C and +30°C.

Table 1-1

ELECTRICAL CHARACTERISTICS

Characteristics Performance Requirements, ‘Supplemental information

‘STEP RESPONSE Conditions for test: 750 ps coaxial, sma

(13 mm) line, between S-6 (lower LOOP

THRU connector) and $-52; 1 ns coaxial,

‘sma (3 mm) line between S-6 (upper LOOP

THRU connector) and termination.

Risetime

$-6 Incident 30 ps or less

S-6, $-52 System

Incident 35 ps or less

Reflected 45 ps or less. From short circuit termination

‘Aberration +7%, —7%, total of 10% p-p within the | 50 2 termination and checked with an S-52
first 1.8 ns of the step edge with the refer- | Pulse Generator.

ence level at 1.8 ns from the step edge;

+2%, —2%, total of 4% p-p after 2.5 ns

from the step edge with the reference lev-

el at 0.3 us from the step edge.

Displayed Noise 5 mV of jess, measured tangentially.

Dot Transient Response Within 5% for input signals up to 250 mV | Plug-in unit (711) may require adjustment of

PP. Dot Response control when Units/Div is
changed. Does not apply for other plug-in

samplers.

Signal Voltage

Maximum Operating 1Vpp

Sate Overload Do not exceed + or —5 V de limit

Input Resistance 10k within 10%

Baseline shift with repetition rate 10 mV oF less from 30 Hz to 50 kHz

change

REV AUG 1984



Specification—S-6

Table 1-2

_ ENVIRONMENTAL CHARACTERISTICS

Characteristic Description

Temperature

Non-operating =40°C to +65°C

Operating +10°C to +40°C

Altitude

Non-operating To 50,000 feet

Operating To 15,000 feet

Vibration (Non-operating) 1 minutes along each axis at 0.015 inch. Vary the frequency from 10 to 55 to 10 Hz in 1

minute sweeps. Three minutes at any resonant point or at 55 Hz.

‘Shock (Non-operating) Two shocks each of 500 g's (2 ms duration), 750 g's (1 ms duration) and 1000 q's (0.5 ms

duration), in each direction and along each major axis for a total of 36 shocks.

Transportation Meets National Safe Transit Committee type of test when packaged as shipped by
factory.

Table 1-3

CHARACTERISTICS

Characteristic Description

Finish ‘Anodized aluminum front panel, extruded aluminum biue-vinyl painted cabinet with alumi-
‘num castings front and rear.

Weight Approximately 8 oz. (0.23 kg)

Dimensions

Height About 2 inches (508 mm)

width ‘About 1 3/4 inches (445 mm)

Length ‘About 4 inches (1047 mm)

Accessories ‘An illustrated list of the accessories supplied with the S-6 is at the end of the Replaceable
Mechanical Parts list pullout pages.
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Section 2—S-6

OPERATING INSTRUCTIONS

General Information

This section of the manual provides the basic information

required for operation of the S-6 Sampling Head, and in-

cludes, installation and First Time Operating instructions.

‘The S.6 may be used on an extender cable without com-

promising the response of the measurement system. Sig-

nals are applied to the 50 “LOOP THRU" sampling head

input through two sma (3 mm) coaxial connectors located

‘on the front panel. The 50.2 loop enables the operator to

continue the signals in a 50 9 cable after the sampling point,

‘or to terminate the signal at the tront-panel sma (3 mm)

connector.

CAUTION §

When the $-6 is not in use, the 508 termination

‘should be put on one input to protect it from static

‘discharge. When the S-6 is used for TDR operation,

be careful to discharge any electrostatic charge that

‘may be on the cable before connecting it to the S-6

input.

NOTE

Attenuators, with threaded sma (3mm) connectors,

are available as optional accessories. These attenua-

tors are usefulin reducing the amplitude of large sig-

nals. Other optional accessories with sma (3 mm)

‘connectors include coaxial cables, a 502 termination,

and adapters for interconnecting various types of con-

rectors. Refer to your Tektronix catalog or contact

‘your local Tektronix Field Office or representive for

turther information about optional accessories.

Head Installation

To insert the S-6 into a compartment of the sampling

Unit, proceed as follow: (older models).

1. Pull the latch knob outward from the front panel (the

latch knob will push out normally when the unit is inserted if

the knob is left free to move).

2. Insert the unit slowly into the compartment, so the

two plastic guides enter the rear connector opening.

3. Push the $-6 completely into the compartment.

4, Push the latch knob to lock the unit in place.

5. To remove the S-6 from the compartment, pull the

latch knob away from the front panel, then pull the unit from

the compartment.

Later models of the S-6 head use a screw-type latch. The

directions are on the latch button.

Extender Cable Installation

To use the S-6 on an extender cable, install as follows:

1. Pull the latch knob located on the head end of the

extender cable outward from its panel (the latch knob wil

push out normally when the extender is inserted if the knob

is free to move).

2. Insert the extender cable head end slowly into the de-

sired compartment in the sampling unit 50 the two plastic

‘uides engage the unit.

3. Push the head completely into the compartment.

4. Push the latch knob to lock the extender cable head

end in place.

5. Connect the S-6 to the other end of the extender ca-

ble in a similar manner, and set the latch knob to hold it in

place.

6. To remove the S-6 from the extender cable, pull the

latch knob on the front panel of the S-6 and remove the unit

from the extender cable.

7. To remove the extender cable head from the sampling

unit compartment, pullthe fatch knob outward from the front

Of the panel, then pull the extender cable free.

21



Operating Instructions—S-6

The S-6 may usually be changed from one sampling unit

to another with little or no change in its operation. For pre-

cise offset measurements, the Gate Balance adjustment in

the S-6 should be adjusted when a relocation of the S-6 is

made. Adjustment information is given under the heading

Gate Balance Adjustment.

FIRST TIME OPERATION

Equipment

This First Time Operation is set up for TDR (Time Do-

main Reflectometry) sampling. Other equipment includes

TEKTRONIX 7000-series oscilloscope with a 7811 Sam-

pling Unit and a 7711 Sampling Sweep Unit.

First Time Operation uses a TEKTRONIX 7000-Series

indicator oscilloscope, 7S12 TDR/Sampler, S-52 Pulse Gen-

erator Head, and S-6 installed as shown in Fig. 2-1(A).

INSTALLATION

General

The S-6 can be plugged into the sampling head compart-

ments of Tektronix sampling instruments. Two general

methods of installation are shown in Fig. 2-1 Part (A) shows

the S-6 installed in the sampling compartment of the

TEKTRONIX 7812 TOR Sampling Unit. The 7S12 can be

used in any 7000-series oscilloscope. Part (B) shows the

'S-6 installed in the TEKTRONIX 7811 Sampling unit with a

7711 Sampling Sweep Unit and a 7000 series oscilloscope.

With (A) or (B) method of installation, the S-6 can be

plugged into a sampling unit as shown, or used remotely on

a special extender cable. Three and six foot extender cables

are available. Order the three foot extender cable by

Tektronix Part No. 012-0124-00, of the six foot extender

cable by Tektronix Part No, 012-0125-00. Contact your lo-

cal Tektronix Field Office or representative for price and

availabilty of these optional accessories.

Procedure

1. Install the 7S12, S-6, and $-52 as shown in Fig.

24(A).

2. Use the U-shaped 50 9 semi-rigid cable (supplied with

the 7812), to connect the S-52 Pulse Output signal to the

lower LOOP THRU connector on the S-6.

22

NOTE

Connectors at both ends of the coaxial cable should

be firmly connected to mating connectors or accesso-

fies. Tighten slightly more than finger tight using a
5/16 inch wrench. A good connection is necessary to

minimize reflections at the junction of connectors.

3. Install a sma 1 ns coaxial cable (supplied with the

-52) with a male-to-male adapter and a 501 termination

‘connector to the S-6 LOOP THRU (upper) connector.

4, Set the instrument controls as follows:

7000-series Oscilloscope

A Intensity cow

B Intensity cow

Vertical Mode Right

Horizontal Mode A

7812 with S-6 and S-52

(Two center compartments, the right vertical and the

A horizontal compartments)

Time Distance dial )

Muttipier x10
Time/Div tus

Variable Calin
Fine (Zero Set) Fully clockwise

Rep Pushed in

Scan Midrange
Locate Pushed in
mv Pushed in

mv/Div 100
Variable Cal in

OC Offset (8 Fine) Midrange

5. Advance the A intensity until a trace is observed. Use

the DC Offset control to position the display on the crt.

6. Observe the S-52 waveform shown in Fig. 2-2. The

positive pulse in the center of the screen is used in the $-52

to automatically reset the tunnel diode bias for the next

Pulse trigger from the 7S12. The S-52 output pulse is not

Visible on the screen.



Operating Instructions—S-6

(8) Installed in 7811

{C) installed ina sampling head compartment of Type 352

1928-02

Fig. 2-1. $-6 Installation Information.
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Operating Instructions—S-6

TOR Operation

tov | dus

F Test

Tie

ssa

Pulse Gen,

T2800

Fig. 22. $52 Waveform with 7812 X 10 Muipler setting 5

son

tom.

Change the 7S12 Multiplier setting to X1, and observe |LOOP THRU
the S-52 output pulse. The width of the pulse top will deter- or)

mine the maximum time (round trip time) of the reflection Input

‘that can be observed with X1.

7. To observe the leading edge of the S-52 output pulse,

set the Time Distance Multiplier to X.1, and the Time/Div to

any desired sweep rate up to 20 ps. Use the Time Distance

knob to position the leading edge of the pulse to the center

of the graticule. See Fig. 5-4 for a similar waveform.

INPUT CONNECTIONS

Preferred Connections

Although the LOOP THRU connectors on the $-6 front

panel provide a choice of input connections, the preferred

use of the connectors is shown in Fig. 2-3.

Application Connections

Since the S-6 can be used in several sampling units,

many general purpose sampling applications are possible.

Fig. 2-4 shows the “Loop Thru” TDR connections with the

7812 TDR/Sampler unit. High frequency application connec-

tions in Fig. 2-5 show the advantage of the “Loop Thru*

‘sampling to provide a trigger signal. Use extemal attenua-

tors for signals above 1 V peak to peak in general purpose

sampling.

24
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1128.08

Fig. 2-3. Preterred connectionsto the S-6 Sampling Head.
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Fig. 2-4. $-6 used with 7812 TOR/Sampler and S-52 Pulse Gen-

‘eration in Loop Thru TOR application.



‘SMA (3 mm)

oaxial

50 $2 coaxial cable

BNC, 012.0118.00

(suppited with $-54)

(A) 86 Fced Thru conncetors allow the signa! to pase to the
Trigger Recognizer Head where the signal is terminated in 50
£1 Frequencies from DC to 1. GHz can be observed.

SMA (3 mm) ‘SMA\(3 mm)

‘comxial 015-1017-01
‘cable (supplied with 7812)

{B) The Trigger Countdown Head is unterminated for
‘maximum sansitvity for frequencies from 1 to 18 GHz. An

fenuator can be inserted in the bighal path at the $5 input

‘additional attenuation is required or a low VSWR is

needed. 1128.06

Fig. 2-5. $-6 High Frequency Signal Application:

Operating Instructions—S-6
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Section 3—S-6

THEORY OF OPERATION

General

This section of the manual contains a block analysis of

the 8-6 Sampling Head followed by a detailed circuit de-

scription. The S-6 is the input signal section of the sampling

system and determine the system's input characteristics.

Refer to the associated sampling unit manual for intercon-

nections and circuits referred to in this section. Refer to the

schematic diagram in Section 7 as necessary.

BLOCK DIAGRAM

The Block diagram, Fig. 3-1, shows the major circuit

blocks of the $-6. A brief description of each block follows,

starting with the Strobe Generator Block.

‘The Strobe Generator, driven by a pulse from the Strobe

river in the sampling unit, develops short-duration pulses

that drive the Sampling Gate into conduction, overcoming

the reverse bias applied to the gate diodes by the Gate Bias

circuit.

The Gate Bias circuit applies a reverse bias to the sam-

pling Gate diodes. The average gate bias voltage is con-

trolled by the Gate Balance circuit and the associated

sampling unit de Offset and Feedback signals.

The Sampling Gate connects the input signal to the Pre-

amplifier only during the short time when each sample

taken. The six diodes, CRIA through CR10F, form a trav-

20. L-F-Transiont

Flesponse

ns

rr

ties

Samus cro [AC Fatale
sn CRIOA to F 7 Rose Anwe

Frome oft
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someon From

eet recs

Aisi

anerator Strobe Drive © romcate emoso. ree

1120-07

Fig, 3-1. 8-6 Block Diagram.
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‘Theory of Operation S—6

ling wave gate. The end of the strobe drive pulse travels

through the gate and determines the step response of the

S-6. The step response risetime is controlled by the time

taken for the strobe pulse to travel through part of the Sam.

pling Gate.

At the end of each Strobe pulse, part of the input signal

is stored temporarily between Sampling Gate diodes, and is

then fed to the Preamplifier input at a rate much slower than

the step response risetime.

Partof the input signal is continuously fed to the Blo

‘compensating circuit, which amplifies and inverts the signal

‘and applies it through capacitor C20 to the output side of

the Sampling Gate. Magnitude of the correction signal is

adjusted by C20, the LF (low frequency) Transient Re-

‘sponse Adjustment control.

The Preamplifier circuit amplifies and slows down the sig-

nal it receives from the Sampling Gate. The signal received

represents part of the difference between the input signal

‘and the combination of feedback and dc Offset voltage. This

difference signal is amplified and ac coupled to the Post

‘Amplifier in the sampling unit. The Preampifier gain is ad-

justable to aid in setting the overall sampling head and sam-

pling unit “loop” gain to unity for proper dot respons

CIRCUIT DESCRIPTION

Strobe Generator

‘The Strobe generator contains two basic circuits; an Av-

alanche circuit that delivers fast pulses, and the Snap-off

diode and clipping lines circuit. Both circuits work together

to produce the simultaneous, opposite-polarity strobe

Pulses that drive the Sampling Gate through two equal

transmission lines.

‘The Avalanche circuit converts the Strobe Drive pulses.

from the sampiing unit to very fast pulses that drive the

Snap-otf diode to non-conduction.

The Strobe Drive pulse is transformer-coupled by T70 to

the base and emitter of Avalanche transistor Q70. Two out-

puts are ac-coupled through T50 from Q70; one from the

Collector, and the other from the emitter. The Avalanche

Volts control R70 adjusts the collector voltage of avalanche

transistor Q70. The typical quiescent voltage at Q70 coliec-

tor is approximately + 15 V. This voltage sets the amplitude

of the signals that drive the Snap-off diode circuit through

‘TSO, and assures the normal avalanche action of Q70 when

itis driven by the Strobe Drive signal. Before avalanche con-

ditions, there is a potential of approximately 60 V between

Q70 collector and emitter.

32

The negative Strobe Drive pulse is transformer-coupled

to the emitter and the base of Q70, forward biasing Q70.

Normal avalanche action follows, with the collector going

negative and the emitter going positve. This fast-ise, push-

pull signal is transformer and capacitor coupled to the Snap-

off circuit.

The Snap-otf circuit operates as a current switching cit-

cuit to apply some of the push-pull, avalanche current signal

at snap-off time to the Sampling Gate. The circuit consists,

of Snap-off Current control R50, Q50, Snap-off diode CR56,

two clipping lines, and associated components. Between

drive pulses from the Avalanche circuit, Snap-off diode

CRS6 is forward-biased by the current in Q50. The current

value is set by Snap-off Current contro! R50, The current in

CREE is typically 20 mA.

‘The push-pull signals from the Avalanche circuit cause a

reverse current in CRS6 until the diode “snaps” open, sud-

denly stopping the current. At this point, the push-pull, ava-

lanche signals are suddenly coupled into the clipping lines

by C53 and C56, and toward the Sampling Gate by

RS7—C57 and R58—CS8. The fast-rise step that appears

at each clipping line input is propagated down the line. Ap-

proximately 100 ps later, the steps reach the short-circuited

ends of each clipping line. The step is then reflected, equal

in amplitude and opposite in polarity, bach to the input end

of each clipping line. This cancels the signals moving toward

the Sampling Gate. This action results in a positive Strobe

pulse being delivered to J16, and a negative Strobe pulse

being delivered to J15. RS7 and ASB act as back termina-

tions for the strobe transmission lines and can be positioned

Cn their respective clip lines for strobe drive balance.

Gate

Quiescent condition of the Sampling Gate diodes is con-

trolled by the Gate Bias circuit. Sampling Gate diodes.

CRI0A, Cri0B, CRIOE, and CRIOF are each reverse bi-

ased approximately 0.6V by CRI, CR13, CR14, and

CA12, CR10C and CR100 are reverse biased approximate-

ly 1.2V each. A total of 2.8V is developed across R11 in

the Gate Bias circuit. These dc bias potentials are connect-

ed to the Sampling Gate diodes by R61, R62, RI0A, R10B,

AE, RIF, R13, and R14. These resistors isolate the trav-

eling wave gate segments from the Preamplifier and the

Gate Bias circuits; R13 and R14 also allow the sampled

error signal to be conducted to the Preamplifier input at Q40

gate.

Biow-by

‘The Blow-by Compensation circuit consists of 20 and

associated components. The capacitively-coupled signals,

that bypass the Sampling Gate are canceled by this circut.

‘A portion of the signal from the LOOP THRU input connects



through R10G to the base of Q20 and is inverted at Q20

collector. The collector signal is coupled to the output side

of the Sampling Gate by C20. The signal amplitude is ad-

Justed by C20, the LF Transient Response adjustment.

Sampling Gate

Strobe pulses from the Strobe Generator cause the six

‘Sampling Gate diodes to conduct for approximately 200 ps.

While the diodes are conducting, the signal at the input

LOOP THRU connector travels down the diode transmis-

sion paths. As the fast-faling strobe pulse edge moves into

the diode transmission paths, the diodes are quickly

switched off (into reverse bias), one set after another. First,

diodes CRI0A and CRIOF tum off, then CRI0B and

CRY0E, and finally CR10C and CR10D. The trapped charge

between diodes sets CRIA and CRIOF, and CR10C and

CRIOE is conducted through R10A, C10, and RYOF to the

Preamplifier circuit, Q40, gate.

Preamplifier

‘The Preamplifier consists of Q40, operational amplifiers,

U20D and U20C, and associated components. The circuit

amplifies and slows the difference signal pulse from the

‘Sampling Bridge, and ac couples it to the Post Amplifier in

the associated plug-in unit.

‘Theory of Operation S—6

Input transistor Q40 operates as a very high input imped-

ance inverting amplifier. Temperature compensation for Q40

is accomplished by thermistor RT40. A total of 4.4 mA cur-

rent passes from the +50V supply through R41, Q40,

RT40, and R42 to the ~-50 V supply. C40 assures that 040

{ac gain is high, while its de gain is less that 1.

240 output is ac coupled to operational amplifier U20D,

CR40 and CR41 at the input of U20 limit the input voltage

when the instrument is first turned on. The gain of U20D Is

set by feedback resistor A45, which adjusts the overall gain

of the preamplifier. U20D is direct coupled to U20C.

The gain of U20C is set by feedback resistor R49 and

input resistor R47. The low impedance output of U20C is ac

coupled by C48 to the associated plug-in unit.

‘The Feedback Limiting circuit consists of CR94, CR97,

and associated resistors, The limiting prevents excessive

feedback voltage from reaching the Sampling Gate as the

associated sampling Units/Div switch is changed between

positions.The maximum feedback is limite to approximate-

ly £1.2V by two resistive dividers and CR94 and CR97.
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Section 4—S-6

PERFORMANCE CHECK &

ADJUSTMENT PROCEDURES

Introduction

This section of the manual contains the Performance

Check and the Adjustment Procedures. When the Perfor

mance Check Procedure Is completed, the instrument is

checked to the “Performance” information given in Section

1. The tolerance and waveforms given in the Adjustment

Procedure should be considered only as adjustment guides

and not as instrument specifications.

‘The Performance Check Procedure provides a means of

rapidly checking the S-6 Sampling Head without adjusting

any internal controls. Failure to meet any of the require-

‘ments given in the procedure indicates a need for adjust-

ment. The S-6 Sampling Head performance should be

checked every 6 months or 1000 hours (whichever comes

first).

Equipment Required

The following test equipment (Table 4-1) or its equivalent

is required for both the Performance Check and the Adjust-

ment Procedure of the S-6. All test equipment must be cali-

brated. If other equipment is substituted, it must meet or

exceed the limits in the equipment list.

Table 4-1

EQUIPMENT REQUIRED

Description Pertromance Requirements Example

Oscilloscope TEKTRONIX 7000-Series for component
mainframe

TOR Sampler TEKTRONIX 7812 with -52 Pulse

Generator

Vertical Piug-in Unit TEKTRONIX 7A16A

Time Base Plug-in Unit TEKTRONIX 7B50A

Pulse Generator 100 mV and 4 V with 1 us period TEKTRONIX 284

squarewaves

Adapter (2) ‘SMA (3 mm) male-to-bne female Tektronix Part No. 015-1018-00

2X Attenuator GR Connectors Tektronix Part No. 017-0080-00

5X Attenuator GR Connectors Tektronix Part No. 017-0079-00

Adapter GA-to-bne female Tektronix Part No. 017-0063-00

Coaxial Cable (2) 50 @ bne, 42 inches Tektronix Part No. 042-0057-01

Attenuator Special Tektronix Part No. 067-0511-00

Coaxial Cable ‘Sma (3 mm) 1 ns Semi-rigid Tektronix Part No. 015-1023-00

Coaxial Cabie Sma (3 mm) 3.75 ns, Semi-rigid Tektronix Part No. 015-1017-00

Coaxial Cable ‘Sma (3 mm) 750 ps (U shaped) ‘Tektronix Part No. 01-1017-01

Adapter ‘Sma (3 mm) female-to-female ‘Tektronix Part No. 015-1012-00

Termination ‘Sma (3 mm), 502, male Tektronix Part No. 015-1022-00

Termination Short Circuit, fernale Tektronix Part No. 015-1021-00
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Pertormance Check—S-6

PERFORMANCE CHECK PROCEDURES

Check Displayed Noise

a. Install the 7S12 TOR/Sampler in the center two com-

partments of the oscilloscope. (Four Compartment
Mainframe).

b. Install the S-6 Sampling Head in the 7S12 Sampling

compartment and the $-52 in the Pulse Generator

‘compartment.

©. Connect a 500 termination to the S-6 upper LOOP

THRU connector.

4. Set the controls as follows.

700-Series Oscilloscope

A intensity cow

B Intensity cow

Vertical Mode Right

Horizontal A

7812

mv Pushed in

mvi0w 10
DC Offset Midrange

Scan ow
Rep Pushed in
Time-Distance Multiplier X10

Time/Div Tus

e. Tur the oscilloscope power on. After a five minute

‘warm up, advance the A Intensity control to display the free-

running trace. Center the trace on the ort.

4. Connect a 3 mm-to-bne female adapter to the S-6 low-

er LOOP THRU connector.

g. Connect, from the Type 284 Square Wave Output

connector, a GR 5X attenuator, a variable attenuator, a bac

coaxial cable, and a 3 mm-to-bne female adapter to the S-6

lower LOOP THRU connector.

h. Set the Type 284 controls as follows:

‘Square Wave Amplitude 100 mV

Period 1 us Square Wave
Mode Square Wave

42

i. Obtain a display of two traces similar to Fig. 4-1A.

|. Adjust the variable attenuator to eliminate the separa-

tion between the traces and to have a maximum combined

single trace width. See Fig. 4-18.

k. Set the Type 284 Square Wave Amplitude control at

1\V. The display, similar to Fig. 4-1, now has the equiva-

lent of a tangential deflection factor of 1.5 mVidiv

1. Check that the bottom edges of the two traces are not

more than 3.3 divisions apart (OF Erg Of less than

5m)

NOTE

The procedure permits a noise deflection factor to be

determined by dividing the input mVi/div deflection fac-

tor by 2 (trace separation is 2X the RMS noise), multi-

plying by 3 (tangential noise is 3X the RMS noise) and

then dividing by 10 (the signal amplitude change

complement).

112808

Fig. 4-1. Waveforms used to check displayed noise.

m. Remove the coaxial cable and adapter from the S-6,

lower LOOP THRU connector.

2. Check Pulse Aberrations

‘a. Remove the 50 9 termination from the Sampling Head,

upper connector and install a 3 mm, 1 ns, 50: coaxial line



with the 50 2 termination attached. Use a 3 mm female-to-

female adapter to connect the 50 @ termination to the coaxi-

alline,

b. Connect a U-shaped 3 mm coaxial line from the S-52.

Pulse Output to the S-6 lower LOOP THRU connector.

c. Set the 7512 control as follows.

Time-Distance Multiplier X.1

Time/Div 5ns
Time-Distance Dial o

Fine (Zero Set) Display pulse step

DC Offset Display pulse top

mplOiw 200
mp/Div Variable 5 div pulse

4d. Set the mp/Div switch at 60 and place the pulse step

‘edge near the left edge ofthe graticule. Adjust the DC offset

control to set the top of the pulse (at the 1.8 ns point from

the pulse leading edge) on the graticule centerline. See Fig.

42.

e. Check that the aberrations are within +7%, —7%,

total of 10% within 1.8 ns of the step edge.

f. Set the Time-Distance Multiplier at X1, set the

Time/Div switch at 50.ns, and turn the Time-Distance and

Fine (Zero Set) controls fully clockwise.

9. Place the top of the pulse on the graticule centertine.

Use the portion of the pulse that is 300 ns (6 div) from the

start of the pulse for the reference level.

h. Set the Time-Distance Multiplier at X.1/ and the

Time/Div switch at 500 ps. Adjust the Time-Distance control

to position the point that is 2.5 ns from the start of the pulse

at the graticule center.

i. Check that the aberrations are within +2%, —2%, to-

tal of 4% after 2.5 ns of the pulse edge. See Fig. 4

3. Check Pulse

a. Remove the 50 termination with the adapter and

install a 3 mm female short-circuit termination on the end of

the coaxial line,

Performance Check—S-6

am d==

Je 25 ns

1128-00

berrations of the S-6, $-52 and 7512 system.

b. Set the 7812 control as follows.

mplDiv 200
Time/Div 20 ps
Time/Distance Dial Display incident pulse

©. Adjust the mp/Div Variable control so that the 0% and

the 100% levels of the incident pulse are 5 div apart. Use

the following procedure to locate the 0% (100% is in paren-

thesis) level for the incident or reflected pulse. This proce-

dure is necessary whenever a level is not clearly defined,

1. Find the knee reference point at the start (end) of the

step where the rate of change of the slope is maximum (the.

radius of curvature is least). See Fig. 4-3 for this waveform.

2. At a distance of one risetime before (after) the knee

reference point in part 1, place the center of a zone that is

one risetime in width. The S-6, S-52 and 7S12 system

risetime is 36 ps.

3. Determine the average level of the waveform within.

the zone and use it for the 0% (100%) reference level.

d. Check that the incident pulse risetime from the 10%

level to the 90% level is 35 ps or less.
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Performance Check—S-6

e. Display the reflected pulse and adjust the mp/Div Vari-

able control so that the 100% level and the 0% level are

5 div apart. Use the part c procedure to establish the two

levels. The 100% level is the start (top) and the 0% level is

the end (bottom) of the pulse. The system reflected pulse

risetime (actually a falltime) of 45 ps is to be used for the

zone widths to establish the 0% and 100% levels.

f. Check that the reflected pulse risetime from the 90%

levelto the 10% level is 45 ps or less. See Fig. 4-4 for this

waveform.

90%

5 ps arles

1128-11

Fig. 4-4. Reflected pulse risetime of the S-6, $-52 and 7512

Fig, 4-3. Incidentpulse risotime of the $-8, $-52 end 7512 *¥*10TM
system.
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Adjustment Procedure—S-6

ADJUSTMENT PROCEDURE

Preliminary Procedure

1, Assemble the equipment as follows. Install the 7812

in the center compartments of the 7000-Series indicator os-

cilloscope. Install the Sampling Head Extender into the

7812 Sampling compartment, and the S-52 in the Pulse

Generator compartment. Install the 7A16A with P6053 10X

probe into the oscilloscope Left Vertical compartment and

the 7B50A into the B Horiz compartment.

2. Remove the S-6 from its housing and install it on the

‘Sampling Head Extender.

3. Set the controls as follows.

7812

Time Distance Dial i)

Time Distance Multiplier X.1

Time/Div 500 ps
Fine (Zero Set) Fully clockwise

Rep Pushed in
‘Scan Midrange
mp/aiv 200
DC Offset Midrange

TAN6A

Bandwidth 20 MHz
Polarity +Up
Position Midrange
Volts/Div 1V (10 V with probe)
Coupling pc

7B50A

Display Mode Time Base

Time/Div 10s
Time/Div Magnifier xt

Level/Slope 3 o'dlock
Triggering
Mode Pp Auto
Coupling AC
Source Internal

Position Midrange

4. Turn the oscilloscope Power on. After about a 20

minute warmup time, advance the B Intensity until a free-

running trace is observed. Center the trace on the crt with

the 7A16A and the 7B50A Position controls.

1. Adjust Avalanche Volts (R70) and Snap-off

Current (R50).

Connect a 750 ps, 3mm, Semi-rigid coaxial cable

{from the S-52 Pulse Output to the lower S-6 connector.

b. Connect a 1 ns, 3 mm, semi-rigid coaxial cable with a.

mm, 500 terminator at the far end, to the upper S-6

connector.

©. Position the leading edge of the pulse on screen with

the 7S12 Time Distance Control. Adjust for a 5 div signal

d. Adjust R70 (Avalanche Volts) for the best front cor-

ner, as shown in Fig. 4-6.

e. Adjust R50 (Snap-off Current) for no double strobing,

lowest noise, and minimum aberrations. There will be some

interaction with the adjustment of R50. See Fig. 4-5.

LI |. _{_L1 I
112012

Fig. 4-5. Double Strobing example.

. Adjust LF Transient Response (C20)

a. Set the following controls.

7812

mv/Div 100

Time Distance Multiplier X10

TimeyDiv 100 ns

45



Adjustment Procedure—S-6

L incorrect

== Correct

312813 112814

Fig. 4-8. Triple exposure to show correct adjustment of Snap-off
Current control ASO.

b. Adjust LF Transient Response control 20 for a flat

top pulse. See Fig. 4-7.

3. Adjust Dot Transient Response (R45)

a. Adjust Dot Transient Response control R45 so that

the first dots on the leading edge of the pulse top do not

‘appear above or below the pulse top. See Fig. 4-7.

4. Adjust Gate Bal (R300)

‘a. Disconnect the semi-rigid coaxial cable from the $-52.

Pulse Output connector.

b, Pull the 7$12 from the oscilloscope to expose the

Correction Memory On-Normal-Off switch (S901) and push

the switch to its Off (rear) position. The switch is located

near the top rear edge of the Horizontal (right) card.

Cc. Install the 7S12 in the oscilloscope, but do not recon-

nect the coaxial line to the S-52 Pulse Output connector.

46

Fig. 47. Typical pulse wavetorm showing correct adjustment of

LF Transient Response control C20 and Dot Transient Re-

‘sponse control AS.

4. Push the oscilloscope Left Vert Mode switch and set

the 7A16A controls as follows.

20 mVADiv 200 with 10X probe

pc Pushed in

e. Adjust the 7812 DC Offset control for 0 V at the DC

Offset jack, as measured with the probe.

1. Push the oscilloscope Right Vert Mode switch.

4g. Adjust the Gate Bal contro! (R30) for no trace shift

‘when the 7812 my/Div switch is rotated from 500 to 10.

hh. Reset the 7S12 Correction Memory switch ($801) to

the Normal (middle position).

This completes the Adjustment Procedure of the S-6

‘Sampling Head.



Section 5—S-6

MAINTENANCE

Introduction

This section of the manual isa maintenance guide for the

8-6 Sampling Head. Information is included for parts order-

ing, parts removal and replacement, disassembly, and

assembly.

Obtaining Replacement Parts

All parts used in the S-6 may be purchased directly

through your local Tektronix Field Ofice or representative.

However, replacements for standard electronic items may

be obtained locally. Consult the Electrical or Mechanical

Parts list to determine the value, tolerance, and rating

required.

NOTE

Wen selecting replacement parts, itis important to

remember that the physical size and shape of a com-

ponent may affect its performance at high trequen-

cies. After repair, the S-6 Sampling Head may require

readjustment.

Parts Removal and Replacement

Housing and Rear Panel. To remove the S-6 from its

housing, loosen the three retaining screws on the rear pan-

el. Slide the rear panel off, and remove the housing by slid-

ing it on the rear. With the housing and rear panel removed,
the unit may be connected to an extender cable for access

to adjustment controls and circuit test points for adjust.

‘ment. Two lengths of extender cables are available from

your local Tektronix Field Office or representative. Order by

‘Tektronix Part No. 012-0124.00 for the three-foot length

‘and Tektronix Part No. 012-0125-00 for the six-foot length

extender cable.

‘To install the S-6 in its housing, align the body so that the

hole in the side will appear over the Bridge Bal control at the

tear of the Preamp board.

‘Check that the upper and lower corners of the Timing

board are aligned with the channels in the housing that con-

the zigzag springs. Push the S-6 gently into the housing

nti it contacts the front panel. Be sure that the white plas-

tic paw! in the locking knob is property aligned as the S-6 is

slid into the housing. In attaching the rear casting, be sure

that the hole at one side of the casting is at the bottom of

the S-6. Insert the three long mounting bolts and tighten

them securely. To ensure that the mounting bolts align with

the front panel hold the S-6 in its normal horizontal posit

start the lower bolts, then turn the S-6 over and start the

remaining two bolts.

Circuit Boards and Hybrid Gate Assembly. For refer-

‘ence in disassembly or assembly of the S-8, refer as neces-

sary to the circuit board component location photos in

Section 8, and the Exploded mechancial drawing in Sec-

tion 9.

‘The Preamplifier board may be removed by pulling it di-

rectly away from the center Sampler board and hybrid gate

assembly.

To remove the Sampler board, A-3, use a philips screw-

river to remove the three bolts holding the board to the

‘Sampler Hybrid Gate Assembly, A-2, then pull the board

outward from the Strobe board, A-1.

To remove the Strobe board, A-1, from the Sampler Hy-

brid Gate Assembly, A-2, use a 5/16-inch end wrench to

disconnect both coaxial connectors, then remove the board.

(To avoid strain on the circuit board and the connectors,
loosen the connectors in equal increments.)

To remove the Sampler Hybrid Gate Assembly, A-2, from.

the front panel, use a 5/16.inch wrench to remove the two

‘nuts on the front-panel connectors, then remove the assem-

bly. The assembly female 3 mm coaxial connectors may be

replaced by using @ small wrench on the flat portion of the

connector to remove and replace a connector from the

assembly.

To install, reverse the procedure, being careful to align

the interconnecting pins to their mating connectors when
installing the board assemblies.

Troubleshooting

As an aid to troubleshooting, use the troubleshooting

conditions listed on the schematic diagram page in Section

8. A preliminary condition is to determine if the sampling unit

is providing proper power and strobe pulse to the S-6. Use

the waveforms to help isolate the defective circuit. For infor-

‘mation on the circuit Operation in the S-6, refer to the The-

cory of Operation, Section 3. itis recommended that U20 be

replaced first, before attempting to replace the hybrid gate

assembly.
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Section 6—S-6

OPTIONS
‘There are no options for the $-6 at this time.

61





REV MAY 1982

Section 7—S-6

REPLACEABLE

ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement paris are available 'romor through your local Tektronix, Inc Field Ottice

or representative.

[Changes to Tektronix instruments are sometimes made to accommodate improved

‘components as they become available and to we you the benelit of the latest cireut

Improvements developed in our engineering epartment It 1s therefore important. when

lrdering paris, toincludethe following information in your order Part number. instrument

type or number, serial number, and modification number i! applicable

a part you have ordered has been replaced with a new or improved part your local

Tektronix. Inc Field Othceor representawillcontact you concerning any change inpart

umber

‘Change information, any. 1s located at the rear of this manual

SPECIAL NOTES AND SYMBOLS

x000 Part lrst added at ths serial number

00x Part removed after ths 5 umber

(TEM NAME

In the Parts List. an ltem Name is separated Irom the description by @ colon ()

Because of space limitations. an item Name may sometimes appear as incomplete For

further item Name identcation. the US Federal Calaloging Handbook H6-1 can be

vied wnere possible

ABBREVIATIONS

ACTR ACTUATOR piste PLASTIC
ASSY ASSEMBLY orz ‘QuaaTz

CAP CAPACITOR RECP RECEPTACLE

CER CERAMIC. RES RESISTOR
KT circuit AF RADIO FREQUENCY

COMP COMPOSITION SEL SELECTED

CONN CONNECTOR SEMICOND SEMICONDUCTOR

ELCTLT ELECTROLYTIC SENS SENSITIVE

ELEC ELECTRICAL vaR VARIABLE
INCAND INCANDESCENT ww WiREWOUND
Leo LIGHT EMITTING DIODE XEMR TRANSFORMER

NONWIR NON WIREWOUND. XTAL CAYSTAL

mM



Replaceable Electrical Parts - $-6

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.

Code __ Manufacturer Adress city, State,Zip Code
01121 ALLEN-BRADLEY CO 120) SOUTH 2N0 ST MILWAIKEE WI 53204
03508 GENERAL ELECTRIC co W GENESEE ST -AIBURN NY 13021

SBAI-CONOUCTOR PRODUCTS DEPT

03888 KO] PYROFILM CORP 60. JEFFERSON RO. \HIPPANY NO 07981
4222 AUK CERAMICS DIV OF AVX CORP 16HAE SOUTH MYRTLE BEACH SC 29577

857

04713 MOTOROLA INC 5005 E MCDOWELL RO PROENDK AZ 85008
SBAICONDUCTOR GROUP

(05387 UNION CARBIDE CORP MATERIALS SYSTEXS 11901 MADISON AVE ‘CLEVELWO OH 44101

ow

(07263 FAIRCHILD CAMERA AND INSTRLNENT CORP. 464 ELLIS ST MOUNTAIN VIEW CA 94042

SEMICONDUCTOR O1V

14198 CAL-R INC 1601 OLYMPIC BLVD SANTA WONICA CA 90408
14552 MICRO/SENICONDUCTOR CORP 2830 S FAIRVIEW ST SANTA ANA CA 82704
1454 METER INC 2905 BLUE STAR ST ‘ANAHEIM CA 92806,

ROOK DIV
15801 FEAWAL ELECTRONICS DIV OF 63 FOUNTAIN ST FRAMINGHAY HA 01701

KIDDE WALTER AND CO INC

19701 _HEPCO/ELECTRA INC P 0 Bax 760 MINERAL WELLS TX 76067
18 NORTH AMERICAN PHILIPS CO

26805 OMNI SPECTRA INC 140 FORTH AVE WALTHAM MA 02154
MICROWAVE CONNECTOR O1V

32807 BOURNS THC 1200 COLUMBIA AVE RIVERSIDE CA 92507
TRIMPOT O1V

50101 FREQUENCY SOURCES INC GHZ DIV 16 MALE RD SOUTH CHEUASFORD MA 1624
‘57668 OHM CORP 16981 MILLIKEN AVE IRVINE CA 92713
‘59660 TUSORTX TNC ‘2155 N FORBES BLVD TUCSON, ARIZONA 85705
72982 ERIE TECHNOLOGICAL PROOUCTS INC 45 W LITH ST. BRIE PA 16512
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV 2500 HARBOR BLVD FULLERTON CA 92634
30003 TEKTRONIX< INC 14800 $ W GRIFFITH 08 BEAVERTON OR 97077

P 0 Bax 500

91438 RADIO MATERIALS CORP 4242 BYRN MAR AVE CHICAGO TL 60686
91637 DALE ELECTRONICS INC P 0 BOK 608 COLLMEUS NE 68601
TK1345 ZHAN AND ASSOCIATES | 7833 § 180TH ENT Wa 98032
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Replaceable Electrical Parts ~ S-6

‘Tektronix Serial /Assenbly No. fr.
it No. Part Wo. Effective _Dscont. Name& Description Code Mfr. Part Wo.

al 670-1403-00 8010100 8020909 CIRCUITBD ASSY:STROBE ‘80009 670-1403-00
ia 570-1403-01 8030000 8038999 CTROUITBD ASSY:STROBE ‘80003 670-1403-01

al 870-1403-03 040000 CIRCUIT BO ASSY STROBE 30009 670-1403-03

ne 155-0053-0 8010100 BOH46S-——_~HYBRID CIRCUIT: HYBRID. 20003 155-0053-00
w 119-2418-00 Bo44860 HYBRID ASSEMBLY ‘SAMPLING GATE $6 30003 119-2418-00

co 670-1404-00 CIRCUITBO ASSY:SANPLER 80003 670-1404-00

a {670-1402-00 BO10100 8029809 CIRCUIT80 ASSY:PRENP. 20009 670-1402-00
M 670-1402-01 8030000 CIRCUIT 80 ASSY: PREAMP 180009 670-1402-01

al 670-1403-00 010100 poz9903 CIRCUITBD ASSY:STROBE ‘30009 670-1403-00
al {870-1403-01 8030000 8039989 CIRCUIT8D ASSY:STROBE 130003 670-1403-01

al {670-1403-08 8040000 CIRCUIT BO ASSY:STROBE 80003 670-1403-03

C50 230-0134-00 CAP, FX, ELCTLT 220, 20%, 15¥ 05397 T1LORZZ=HOLSAS
alcse 289-0121-00 (CAP, FXO, CER DI: 1000PF,20%, 2007, 314)8 SPlO2NZO11958
CSS 283-0135-00 (CAP, FXD,CER DI: 100PF, 5, SGOV 91418 JkLO1J501959

acs 283-0138-00 05307 C312C1SINSGSCA
CSS 283-0138-00 05397 CB12CISINSGSCA
ALCS 283-0135-00 ‘CER siaie ox1019501959
Acs? 283-0154-00 FAO, CER 0 otzze SRISSAZZOMA
C38 283-0154-00 (CAP, XD, CER DI: 22°F, 56, SOV 04722 SRISSAZZONNA
Ac73 2483-0121-00 (CAP, FXD, CER DI:000PF, 20%, 200¥, S148 SPloazoni9s8

auc7? 283-0121-00 (AP, FXD,CER DI:10008F, 20%, 2000 91418 sploazonsse
ALCRSE 152-0335-00 go10100 08999 —_-SEMICOND DVC,D1:SNAP-OFF,SI ‘0008 12-0835-00
LCR 152-0335-01 6040000 ‘SEAICOAD OAC, DI:SRAP-OFF,SI, 40V,00-35 so101 620279

ALSO 120-0382-00 (OIL, RF: 210UH, 26-43%, 14 TURNS 0009 120-0362-00
ALPS 131-1088-00 (COND REPT ELEC: HA, MALE RIGHT ANGLE
APIS 131-1083-00 MALE RIGHT ANGLE

080 151-0224-00
‘1070 153-0556-00
AIRSO 311-0607-00
‘AIRS 308-0243-00
ARSE 317-0380-00
AIRS 317-0380-00

ARSE 317-0510-00
IRS? 317-0430-00
ARSE 317-0430-00
‘AIRBL 317-0108-00 o1121 Be1035,
ied 317-0103-00 Bolo100 09908 o1i2i Ba103s
NLRB 317-0822-00 8030000 onizi 88225

A1R70 311-0644-00 32997 3320H-648-203,
ARTE 317-0332-00 o1i2i 883325
ARTS 317-0101-00 ou2i Ba10is
‘LRT 317-0332-00 oz 883325
ART? 317-0202-00 cuz Ba2025
LRT, 315-0203-00 57668 NTR2SI-E20K

ARTS 307-0127-00 010133 15801 JB-31042
‘ART? 307-0124-00 15454 pes0eK-220-2¢
ANTS 120-0318-00 T1345. 120-0818-00
AIT70 120-0544-00, 80003 120-0644-00
AVR 152-0279-00 8030000 14552 Toae10968

x 155-0053-00 8010100 BOMBS 20003 155-0053-00

R 119-2418-00 8044660 80003 119-2418-00
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Replaceable Electrical Parts - S-6

Tektronix Serial /AssenblyNo. Mfr.
CommentNo. Part Wo. Effective scant. Name & Description Code Mfr. Part Wo.
72cR10 (PARTOF 42)
2010 (PART OF 22)

nae (PARTOF 22)
R215 (PART OF 42)
22016 PART OF A2)
R10 PARTOF A2)

pauto (PARTOF 22)
43 670-1404-00 CIRCULT BD ASSY:SAMPLER 80009 670-1404-00

asces7 152-0141-02 SBAICOND DIC, DI:S¥,SI,30V,150MA,30V,00-35 08508 DAZSZT (1N4152)
a3is7 317-0101-00 RES, XD, CHPSH:100 OHH,Sx,0.1250 112i BBIOIS
R68 315-0152-00 RES, XD, FILM:1 5K OHM, St, 0.256 57668 NTR2SJ-EOIKS

a 1670-1402-00 8010100 8029999 CIRCUITBD ASSY:PREAMP 80009 670-1402-00

A {670-1402-01 8030000 CIRCUIT BO ASST: PREAMP 30003 670-1402-01

sacio 280-0188-00 (CAP, PAD, ELCTL 05397 T322ALO4KaISAS
aac 283-0177-00 CAP, FXD, CER 04222 SRBOZELOSZAATR
nace 283-0177-00 ae, 04222 SRBOZELOSZAATR
M13 283-0135-00 oe, 91418 JKLO1I501959
mace 283-0135-00 we, 91618 JKLO1JSO1959,
acz0 281-0122-00 cr, $9660 518-00A2.5-9

aca 263-0167-00 ‘CAP, FAD, CER 04222 3430-1000-104K
nace 283-0167-00 CAP, FAD, CER 04222 3430-1000-104K
C33 283-0167-00 (CAP, FAD, CER 04222 3430-1000-104K
MC 283-0060-00 CAP, FXD, CER $9860 855-S3542U1010
C36 283-0060-00 (CAP, FAD, CER $9660 855-S35U2V101)
Macs? 283-0167-00 (CAP, FXD, CER 04222 3430-100C-104K

cae 283-0167-00 ‘CAP, FXD,CER 4722 3430-1000-104K
cao 283-0051-00 CAP, FAD, CER 04722 SRBOLAS32NNA
nacel 283-0000-00 CAP, FXD, CER 50660 31~610-YSUOLC2P
cas 283-0140-00 ‘CAP, FXD,CER 7a9e2 8101E003M79C
aces 283-0238-00 (CAP, FXD, CER 4722 SRZOSCIORKEA
aco) 283-0238-00 (CAP, FXD, CER 04722 SREOSCLORKAA

aces 283-0238-00 04zz2 SRZOSCIORKMA
‘CRI 182-0333-00 07283 FOH-6O12
acl 152-0333-00 07283 FDH-6O12
‘CRIS 152-0333-00 07263 FOH-6O12
CRIA 152-0333-00 07253 FDH-6O12
sacra 152-0141-02 03508 AZSZ7 (1N4152)

acral 152-0141-02 (03508 OA25Z7 (1N4152)
acRS 152-0141-02 03508 DAZ527_(1N4152)
azo 151-0225-00 04713 $PS7€00
gaa 151-1012-00 «73 seDio1z
a1 317-0821-00 oui2i Basel
ARL2

ani3 317-0104-00 1121 BBl045
nate 317-0104-00 ‘1121 881085
ARS —

Ah6 317-0182-00 030000 ouzi Baie2s
MRIB 317-0202-00 oui2l 682025
a2 317-0510-00 o1izi 685105

R23 37-0332-00 ouiz1 883325
R30 311-0608-00 32967 3329H-L58-202
MaRS '325-0001-00 t3es3 SATE
M34 325-0105-00 ‘91637 CCFS0-6Az200F
RSE 325-0105-00 ‘91637 CCFSO-642200F
RSE 325-0001-00 3888 ASATED

7-4 REV APR 1987



Tektronix Serial /Assenbly No.

Part Wo, Effective

el -301-0812-00

Maa 301-0103-00

MRA 317-0102-00 8010133,

RAS, 311-0607-00
BARAT 317-0832-00
eka, 315-0272-00

Rag 317-0882-00
a9) 317-0473-00

RS 317-0473-00

ROS 315-0182-00
ROB 317-0101-00
ARTA 307-0124-00

ana 307-0127-00 8010133

al20 155-0035-00
AavRLB 152-0278-00 8010100

REV APR 1967

‘con

Bozso9s

Replaceable Electrical Parts - $-6

38288888282SRGGRGGRRRRE
RES, THERMAL: IK OF, 10%

MICROCKT, LINEAR: QUAD OPHL AMPL

‘SEMICOND' DIC, DI: ZEN, SI, 5.1¥, Sk, 0.4¥,00-7

19701

19701

ouzi

73138

ouzi

57868

oui

oui

oul

‘57668

oui

15454

15801

14552

Part: Wo,

'505309K100)

5053X10K00)

51025

82-25-2
3325

NTR2SJ-E02K7

883325

735,

834735,

NTR2SJ-€1K8

881015

10C50K-20-€C

B32

155-0035-00

‘Tp3810983





2861 NNT ASH

oueiogumn put E> MALT WOLLYSA

yorig ui pauinno

prBog UND pauag

OUeN piB0g

vequiny Aiquessyeneu0n \" q
yasaI/14 10 ino2ac tuepavayii4 40 paydnoseg ry tot oorg jeuonoung

suis eon aa senioy

“ee a1 ¥0| Faas)

ty

Oo
soonuny ennoo hg ODE ein cmon 01

seQuinn wes6eg 0} 13/94 OVI a.Se zie} ffl
1 Nett

1354,
ro trd s+ Koyes 18

__ sl - me i ponmes orn ie

xepuy Brig <— az esl

(eunro foxsumse 088 LBW 2 | as (eunsors uous
‘vo ul paaghie neg ry ie sap oa)

}—1UaVOd WOD Pat}!DO) -205 100 Pausport is 6 przit AIMS WED
s10veoipuy

(PUE $10}9@UUOD ‘s/04)U09 He aX
ued seynvep! [OR]

:suresBeyp aip uo seadde Aew sjoqwiAs je!90ds Buymoliop au.

pitog '0°3 01 Bria
oven a sang

guano pe verse ws 4

omusoteus 7 ‘eee prog owe sep eds 3
eu pmionueo.venye 0 Jo}eueL © (sep eonap Bunwoput — $0

aro 19 deniann owed eaeiouromewwed sunfowe 30

(21 ep0 sauer oeibes e6aion UA met soins0 ube '8900
‘samuorea A guano pany wionou, —"S Soesa ate)

(298 ynava puja ‘a yeuse pant oroedrd
6 ood Amwowns worsoued “oon

a nou pug Ast 108

a sie ui yen0 py oweuty

Sewomue, {oye moe ree {ipo 209)

ersewoo io uoing—S ‘ye yeou soup Sameer ore gevndes 0 wgeedoe sawessy —¥

“sweep 942 uo seyjqusasse 20 sluauodWoD AyNUap! 0} s1OLeUBISEp aoUa!9}94 se pasn ale SJatL9| x},01d BUIMO}!O) BL

8961 ‘SOLA

“Buena pue suonUaRvOD eur) ——EL6L'Z'PLA

saonaeig Buje —996L 'SL'bLA

Je “2uy “xJUOAI¥—L Aq SweLBeIp Jo UOeJedeid ays UI Pasn gue ILA SPIEPURIS ISN J2UIO

“ZLBI-L'LA ISNV UO paseq 2:8 suoneinesaaY

2321S so} au 02 S00811 Vay UONDUNY papUarU! si! suIJ0jJad JeUbIS 242 IBY SereD}PU! BAU eUBS e LO aUILIER a4L

“Blep ssasmoeynUeW ay? WO4} J2}4!p ACW PU Powsdo}4ad oROUN,

‘2180}aya r91dap sjoquiAs 91607 “2160] annisod JO suH0I UI ELBL-PL'ZEA ISNY UO PaseG $1 ABOJOQUIAS 21607]

“GL6L-2° ZEA PIEPUEIS ISNV UO paseq a1e Sina] UONeUBISeP ssej9 UE sjoqUIAS o1yCEss

(tu) 8UO,

(gr) speseyoso1w uy ase auo UeUt $59] Sanjen,

(48) speseooid ut aue Jaieai6 40 auo sanjeq = siorredeg,

asymuayio parou ssajUN st1UN BuMo||Oy OY) UI 28 swesBeIp aip UO URnoYs SiUaUOdUIOD 1201219013

s10yeuBiseq eoua18jey pur s}OqUIAS

SNOILVHLSNT1I GYVOE LINDYID GNV SINVYESVIG

9-5-8 von2es,



ay iv0g deer by
“sodues quinu jess

4053817 Eg 00g,

@ eis

osu
waning

yo-deus,
2u10d 2049,

‘IOA aypuereay)

403241109 020

ow
AIA

oupueieny

os



ep PRS

A

SG SAMPLING HEAD




