
INSTRUCTION

MANUAL

Part No. 070-6277-00

Product Group No. 42

OPTIC
CONVERTER

CAUTION

The following service instructions are for use by quali-

fied personnel only. To avoid personal injury, do not

perform any service other than that contained in op-

erating instructions unless you are qualified to do so.

Refer to Operator’s Safety Summary and Service

Summary prior to performing any service.

Please Check for

CHANGE INFORMATION

at the Rear of This Manual

First Printing DEC 1986



Copyright © 1986 Tektronix, Inc. All rights reserved.
Contents of this publication may not be reproduced in

any form without the written permission of Tektronix,

Inc.

Products of Tektronix, Inc. and its subsidiaries are

covered by U.S. and foreign patents and/or pending

patents.

TEKTRONIX, TEK, SCOPE-MOBILE, and iat are
registered trademarks of Tektronix, Inc.

Printed in U.S.A. Specification and price change

privileges are reserved.

Tektronix, Ine.

P.O. Box 500

Beaverton, Oregon 97077 Serial Number



7F 16 Instruction

LIST OF ILLUSTRATIONS . 2.0... 000ncecnnccees

LIST OF TABLES .......0ccccacncecseesceons

7F10 FEATURES 2... ccc eect eee e eres eneseace

Section 7

Section 2

Section 3

GENERAL INFORMATION

INTRODUCTION... 06. ee ees

INSTALLATION «0.0...cee eee

INITIAL INSPECTION. ...........

OPERATING INFORMATION ......

OPERATING TEMPERATURE .....

PACKAGING FOR SHIPMENT.......

SPECIFICATION «0.0.... cee eee

ELECTRICAL/OPTICAL

CHARACTERISTICS ............

ENVIRONMENTAL CHARAC-

TERISTICS... 0... cee eee

PHYSICAL CHARACTERISTICS. ..

STANDARD ACCESSORIES ........

RECOMMENDED ACCESSORIES....

OPERATING INSTRUCTIONS

CONTROLS AND CONNECTORS ...

OPERATOR'S CHECKOUT

PROCEDURE .........0.0 eee eee

BEFORE YOU BEGIN ...........

TEST EQUIPMENT REQUIRED ...

SETUP PROCEDURE ...........

AMPLIFIER FUNCTIONS.........

READOUT FUNCTIONS. .........

DETAILED OPERATING

INFORMATION ....... 0.0002 ee eee

MAINFRAME COMPATIBILITY ...

OPTICAL INPUT. ....... 0.00006

VERTICAL DEFLECTION.........

WAVELENGTH ..........2. eee

POLARITY SWITCH...........6.

OVERLOAD INDICATOR.........

THEORY OF OPERATION

BLOCK DIAGRAM DESCRIPTION...

DETAILED CIRCUIT OPERATION ...

FRONT PANEL ............2 000s

ATTENUATOR CLOCK...........

ATTENUATOR DRIVER ..........

TIME-SLOT LEVEL SHIFT........

READOUT ENCODING ..........

INPUT AMPLIFIER .............585

OPTICAL-TO-ELECTRICAL

CONVERTER ......... 0.5000 ee

FAST OVERLOAD PROTECTION. .

FEEDBESIDE ...............06.

2-1

2-1

2-1

2-1

2-1

2-3

2-3

2-3

2-3

2-4

2-4

2-4

2-4

3-4

. 3-1

3-1

3-1

3-i

3-3

3-3

3-3

3-4

Section 4

Section 5

THEORY OF OPERATION (cont)

INPUT AMPLIFIER.............. 3-5

POSITION NETWORK........... 3-6

GAIN NETWORK ............06. 3-6

TRIGGER AND OUTPUT AMPLIFIER . 3-6

OUTPUT AMPLIFIER............ 3-6

TRIGGER AMPLIFIER ........... 3-7

MAINTENANCE

PREVENTIVE MAINTENANCE....... 4-1

CLEANING .... 0.0...eee ee ee 4.1

VISUAL INSPECTION ........... Ae]

SEMICONDUCTOR CHECKS ..... 4-]

PERIODIC ELECTRICAL

ADJUSTMENT ............0..00, 4-1

TROUBLESHOOTING. ............. 4-2

TROUBLESHOOTING AIDS ...... 4-2

TROUBLESHOOTING EQUIPMENT 4-2

TROUBLESHOOTING

TECHNIQUES... 0.0.2...cee ees 4.5

CORRECTIVE MAINTENANCE ...... 4.6

OBTAINING REPLACEMENT

PARTS oo... cee cee ee eee 4-7

SOLDERING TECHNIQUES....... 4-7

COMPONENT REMOVAL AND

REPLACEMENT ..........500ee ee 4-8

OPTICAL-TO-ELECTRICAL

CONVERTER MODULE.......... 4-8

CIRCUIT BOARDS.............. 4.9

SEMICONDUCTORS ............ 4.9

HYPCON CONNECTORS ........ 4-9

CIRCUIT-BOARD PINS .......... 4.12

PUSHBUTTON SWITCHES....... 4-13

ADJUSTMENT AFTER REPAIR...... 4-13

CHECKS AND ADJUSTMENTS

PRELIMINARY INFORMATION ...... 5-1

ADJUSTMENT INTERVAL........ 5-4

TEKTRONIX FIELD SERVICE ..... 5-1

USING THIS PROCEDURE....... 5-4

TEST EQUIPMENT REQUIRED...... 5-1

SPECIAL FIXTURES ............ 5-1

TEST EQUIPMENT ALTERNATIVES5-2

CHECKS AND ADJUSTMENTS

PROCEDURE ............00 eee ee 5-4

INTRODUCTION. ............06. 5-4

INDEX TO CHECKS AND ADJUST-

MENTS PROCEDURE........... 5-4

SETUP PROCEDURE FOR

PERFORMANCE CHECK......... 5-4

A. OPTICAL CHECKS.............. §-4



7F 10 Instruction

Section 5

Section 6

Section 7

Section 8

Section 9

ADJUSTMENTS .....0......0..0088 5-6

B. AMPLIFIER ADJUSTMENTS...... 5-6

INSTRUMENT OPTIONS

REPLACEABLE ELECTRICAL PARTS

DIAGRAMS AND CIRCUIT BOARD

ILLUSTRATIONS

REPLACEABLE MECHANICAL PARTS

CHANGE INFORMATION



Pig.

Neo. Page

Frontis 7F10 FEATURES ................0005- vi

1-1 7F10 DIMENSIONAL DRAWING ......... 1-5

2-1 FRONT-PANEL CONTROLS, CONNEC-

TORS, AND INDICATORS.............. 2-2

3-1 BLOCK DIAGRAM OF THE 7F10 OPTICAL-

ELECTRICAL CONVERTER ............ 3-2

3-2 DETAILED BLOCK DIAGRAM OF FRONT

PANEL CIRCUIT. ........0.0...00000 ee 3-3

3-3 DETAILED BLOCK DIAGRAM OF INPUT

AMPLIFIER CIRCUIT. .......... 00.000 3-4

3-4 DETAILED BLOCK DIAGRAM OF THE

TRIGGER AND OUTPUT AMPLIFIER

CIRCUIT 0.eee 3-6

4-1 COLOR CODE FOR RESISTORS........ 4-3

4-2 SEMICONDUCTOR LEAD

CONFIGURATIONS .... 0.0.00.eee eee 44

4.3 ORIENTATION OF MULTI-CONNECTOR

HOLDERS. ... 0... eeeeee 4.5

4-4 LOCATION OF PIN NUMBERS ON

INTERFACE CONNECTOR ............. 4.6

4-5 HYPCON CONNECTOR ASSEMBLY ..... 4-10

4-6 DETAILED VIEW OF CIRCUIT-BOARD PIN

AND FERRULE. .... 0... eee ee 4-13

4-7 REMOVAL PROCEDURE FOR PUSH-

BUTTON SWITCHES... 0.0...ee eee aes 4-14

NOTE: ILLUSTRATIONS IN SECTION 8 ARE LOCATED

ON THE BACK OF THE ASSOCIATED DIAGRAM.

8-1 LOCATION OF CIRCUIT BOARDS IN THE 7F10.

8-2 A2—FRONT PANEL CIRCUIT BOARD

ASSEMBLY (FRONT).

8-3 A2—FRONT PANEL CIRCUIT BOARD

ASSEMBLY (BACK).

8-4 Ai—AMPLIFIER CIRCUIT BOARD ASSEMBLY.

8-5 AiA1—HIGH FREQUENCY CIRCUIT BOARD

ASSEMBLY.

8-6 Ai—AMPLIFIER CIRCUIT BOARD ASSEMBLY.

8-7 A1Ai—HIGH FREQUENCY CIRCUIT BOARD

ASSEMBLY.

8-8 Ai--AMPLIFIER CIRCUIT BOARD ASSEMBLY.

8-9 LOCATION OF ADJUSTMENTS ON

Ai—AMPLIFIER CIRCUIT BOARD.

7F10 instruction

iii





7F10 instruction

Page

ELECTRICAL/OPTICAL CHARACTER-

ISTICS ...cee eee 1-3

ENVIRONMENTAL CHARACTERISTICS .. 1-3

PHYSICAL CHARACTERISTICS......... 1-4

TEST EQUIPMENT ..............-.005 5-2

LOW-FREQUENCY STEP RESPONSE... . 5-8



The Tektronix 7F10 is an optical-to-electrical converter plug-in unit designed primarily for use in vertical compartments of

Tektronix 7000-Series Oscilloscopes. The input is optically coupled to the amplifier. Sixteen calibrated deflection factors,

VARIABLE deflection factor, and polarity INVERT selections are provided. Readout encoding provides deflection factor,

uncalibrated indication, and polarity INVERT information on the CRT of the 7000-Series Oscilloscope.
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Section i—7F10 Instruction

This Instruction Manual is divided into the following main

sections:

Section 1—General information contains instrument

description, electrical specifications, environmental charac-

teristics, standard and recommended accessories, instaila-

tion, and instructions for packaging for shipment.

Section 2-—-Operating Instructions contains information

relative to operating this instrument and checking instru-

ment operation.

The remaining portions of this Instruction Manual con-

tain servicing instructions. These servicing instruc-

tions are for use by qualified service personnel only.

To avoid electric shock or other personal injury, do

not perform any servicing other than that described in

the operating instructions unless you are qualified to

do 80.

Section 3—Theory of Operation contains basic and

general circuit analysis to help in understanding ihe opera-

tion of the instrument and that may be useful for servicing

ihe instrument.

Section 4—WMaintenance describes routine and correc-

tive maintenance procedures with detailed instructions for

replacing assemblies, subassemblies, and __ individual

components.

Section 5—Checks and Adjustments contains proce-

dures to check the operational performance and electrical

characteristics of the instrument. Procedures also include

methods for adjusirnent of the instrument to meet

specifications.

Section 6—Instrument Options. No options are avail-

able for the 7F10.

Section 7—Replaceable Electrical Parts contains in-

formation necessary to order replaceable parts and assem-

blies related to the electrical functions of the instrument.

Section 8-—-Diagrams and Circuit Board Mlustrations

includes detailed circuit schematics, locations of assembled

boards within the insirumeni, voltage and waveiorrn in-

formation, circuit board and schematic component locators,

and locations of adjustments to aid in performing the adjust-

ment procedure.

Section 9—Replaceable Mechanical Parts includes in-

formation necessary to order replaceable mechanical parts

and shows exploded drawings which identify assemblies.

INSTALLATION

Initial Inspection

Dangerous voltages exist inside the instrument. To

avoid electrical-shock hazards, operating personnel

must not remove protective instrument covers. Com-

ponent replacement and internal adjustments must be

made by qualified service personnel only.

This instrument was inspected both mechanically and

electrically before shipment. It should be free of mars or

scratches and should meet or exceed all electrical specifica-

tions. To confirm this, inspect the instrument for physical

darnage incurred in transit. Test the electrical performance

by following the Operator’s Checkout Procedure in Section

2; qualified service personnel may refer to the Performance

Check given in Checks and Adjustments, Section 6 of this

instruction Manual. If there is. damage or deficiency, contact

your local Tektronix Field Office or representative.

1-1



General Information—7F10 Instruction

Operating Information

CAUTION ¢

To prevent instrument damage, plug-in units should

not be installed or removed without first turning off the

mainirame power.

The 7F10 is calibrated and ready for use as received. lt

can be installed in any compartment of Tektronix 7000-Se-

ries oscilloscopes, but is intended principally for use in verti-

cal plug-in compartments. To install, align the upper and

lower rails of the 7F10 with the oscilloscope tracks and in-

sert. The 7F10 front panel will be flush with the front of the

oscilloscope and the latch at the bottom left corner of ihe

7F10 will be in place against the front panel when the 7F10

is fully installed.

To remove the 7F10, pull on the release latch and the

7F10 will unlatch from the mainframe. Continue pulling to

slide the 7F10 out of the oscilloscope.

Operating Temperature

The 7Fi0 can be operated where the ambient air tem-

perature is between 0 and +50 degrees Celsius and can be

stored in ambient temperatures from —55 to +75 degrees

Celsius. After storage at temperatures outside the operating

limits, allow the chassis temperature to reach a safe operat-

ing limit before applying power.

1-2

PACKAGING FOR SHIPMENT

If this instrument is to be shipped for long distances by

commercial transportation, it is recommended that the in-

strument be repackaged in the original manner. The carton

and packaging rnaterial in which your instrument was

shipped should be saved and used for this purpose.

Also, if this instrument is to be shipped to a Tektronix

Service Center for service or repair, attach a tag to the in-

strument showing the following: Owner of the instrument

(with address), name of a person at your firm who can be

contacted if required, complete instrument type and serial

number, and a detailed description of the service required.

if the original packaging is unfit for use or is not available,

package the instrument as follows:

1. Obtain a corrugated cardboard carton with at least a

200-pound test strength and dimensions at least six inches

larger than the instrument’s dimensions.

2. Surround the instrument with polyethylene sheeting,

or equivalent, to protect the instrument.

3. Allow a 38-inch cushion on ail sides by tightly packing

dunnage or urethane foam between the carton and the

instrument.

4, Seal the carton with shipping tape or with an indus-

trial stapler.

5. Mark the address of the Tektronix Service Center and

your return address in one or more prominent locations on

the exterior of the shipping carton.



General Infermation—7F10 Instruction

SPECIFICATION

The electrical characteristics listed in Table 1-1 apply at ambient temperatures between 0 and +50 degrees Celsius, unless

otherwise stated, when the following conditions are met: 1) The instrument was adjusted at an ambient temperature between

+20 and +30 degrees Celsius; 2) The instrument is allowed a 30-minute warm-up period; 3) The instrument is operated in an

environment that meets the limits described in Table 1-2.

Table 1-1

Electrical/Optical Characteristics

Characteristic Performance Requiremen?

Optical Input Diamond 3.5 millimeter connector. 50/125 micrometer multimode fiber.

Wavelength Selectable to 825, 1300, and 1500 nanometer.

Photo Element Germanium avalanche photo diode (APD).

Maximum Linear Input +10 milliwatt optical carrier, 70% modulation.

Frequency Response

10 kHz to 750 MHz +3dB in 7104 Oscilloscope.

Optical Attenuator

Nominal 2.5 dB/siep.

Maximum Attenuation 37.5 dB.

Deflection Factor

Calibrated Range

1500 nanometers

Upper readout is corrected for filters and wavelength selected.

Selectable in sixteen 2.5 dB steps.

2.5 microwatis/division + 30%.

1300 nanometers 2 microwatts/division + 30%.

825 nanometers 4 microwatis/division to + 30%.

VARIABLE Range Ait least 4 dB.

POSITION Range 9 division each direction from graticule center within 1.0 division.

Table 1-2

Environmental Characteristics

Characteristic Performance Requirement

Temperature

Calibration +20 to +30 degrees Celsius (+68 to +86 degrees Fahrenheit).

Operating 0 to +50 degrees Celsius (+32 to +112 degrees Fahrenheit).

Nonoperating —55 to +75 degrees Celsius (—67 to +167 degrees Fahrenheit).

Humidity 0 to 95%,

Aititude

Operating 4.5 kilometers (15,000 feet).

Nonoperating Test limit 15 kilometers (50,000 feet).

Transportation Qualified under National Safe Transit Committee Test Procedure 1A, Category Il.

1-3
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Table 1-3

Physical Characteristics

Characteristic Performance Requirement

Overall Dimensions

drawing.

Compatible with all 7000-series plug-in compartments; see Figure 1-1, for dimensional

Net Weight Approximately 1.1 kilograms (2 Ibs. 7 02.).

STANDARD ACCESSORIES

Instruction Manual 1 each 070-6277-00

RECOMMENDED ACCESSORIES

(not included)

The following accessories have been selected from our

catalog specifically for your instrument. They are listed as a

convenience to help you meet your measurement needs.

For detailed information and prices, refer to a Tektronix

Products Catalog or contact your local Tektronix Field

Representative.

174-0045-00 3 meter fiber-optic cable, Diamond 3.5 to

Diamond 3.5 connectors.

174-0045-01 1 meter fiber-optic cable, Diamond 3.5 to

Diamond 3.5 connectors.

174-0524-00

174-0524-01

174-0527-00

174-0527-01

174-0528-00

174-0528-01

174-0530-00

174-0530-01

3 meter fiber-optic cable, Diamond 3.5 to

SMA connectors.

1 meter fiber-optic cable, Diamond 3.5 to

SMA connectors.

3 meter fiber-optic cable, Diamond 3.5 to

FG connectors.

1 meter fiber-optic cable, Diamond 3.5 to

FC connectors.

3 meter fiber-optic cable, Diamond 3.5 to

D4 connectors.

1 meter fiber-optic cable, Diarnond 3.5 to

D4 connectors.

3 meter fiber-optic cable, Diamond 3.5 to

AT&T Biconic connectors.

1 meter fiber-optic cable, Diamond 3.5 to

AT&T Biconic connectors.
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Seciion 2—7F10 instruction

To use the 7F10 Optical-Electrical Converter effectively,

the user must become familiar with its operation and ca-

pabilities. This section describes front-panel control func-

tions, general information on signal input connections, and

other subjects that pertain to various measurement

applications.

CONTROLS AND CONNECTORS

The 7F10 front panel is shown in Figure 2-1. A brief,

functional description of each control and connector is in-

cluded in this illustration. Refer to Detailed Operating In-

formation for additional information.

OPERATOR’S CHECKOUT PROCEDURE

The following procedure can be used to verify proper op-

eration, and may also be used to get acquainted with the

instrument. Only instrument functions (not measurement

quantities or specifications) are checked in this procedure;

therefore, a minimum amount of test equipment is required.

If performing the Operator's Checkout Procedure reveals

improper performance or instrument malfunction, first check

the operation of associated equipment. Then refer the in-

strument to qualified service personnel for repair or adjust-

ment if the problem persists.

Before You Begin

Refer to the Change Information at the rear of this man-

ual for any modifications which may affect this procedure.

Test Equipment Required

The following test equipment is required for the

Operator's Checkout Procedure. Other test equipment

which meets these requirements may be substituted. When

other equipment is substituted, the control settings or setup

may need to be altered.

1. 7600-Series Oscilloscope Mainframe.

Description: Any Tektronix 7000-Series mainframes

such as Tektronix 7104, R7103, 7904, or 7854

Oscilloscope.

NOTE

See Mainframe Compatibility in this section for in-

formation on operating the 7F10 in a 7854

Oscilloscope.

Description: Any 7B-series time-base unit compatible

with above mainframe such as Tektronix 7B10, 7B15,

7B80, or 7B85 Time-Base Unit.

3. Optical Signa! Source.

Description: Tektronix OT501, OT502, or OT503 Trans-

mitter with Option 21 (Diamond 3.5 Connector) and

TM500 Power Module Mainframe.

4, Filber-Optic Cable.

Diamond 3.5 connectors, 1Deseription: meter,

Tektronix Part 174-0045-01.

Setup Procedure

1. Set the 7000-series oscilloscope power switch to the

off position, and connect the oscilloscope to a suitable

power source.

2. Install the 7F10 in the left vertical compartment.

3. Install the 7B-series time-base unit in the B horizontal

compartment.

4. Set the front-panel controls as follows:

7F 10:

POLARITY +UP

VARIABLE Counterclockwise

WAVELENGTH 825 nM

Time-Base Unit:

Time/Div ims

Position Midrange

Magnifier x1

Triggering

Mode Auto

Coupling AC

Source Internal

Oscilloscope:

Vertical Mode Left

Horizontal Mode B

B Trigger Source Vert Mode

Calibrator 4V

A and B intensity Counterclockwise

5. Set the oscilloscope power switch to on and allow the

system to warm up before continuing.

2-1



Operating Instructions-—7F10 Instruction

(1)

(2)

(3)

(4)

POLARITY

+UP

INVERT

con fo
ATTEN

CLL oom

INPUT

(OPTICAL)

©
nll

*s2oaem MAX
7F10 (8)

TEKTRONIX® — OPTICAL-ELECTRICAL
CONVERTER

||

POSITION— Provides vertical positioning of trace.

POLARITY— Inveris display.

+UP: Positive-going signal applied to INPUT connec-

tor deflects CRT display upward.

INVERT: Positive-going signal applied to INPUT con-

nector deflects CRT display downward.

GAIN— Screwdriver adjustment to set gain of 7F10.

(Part of adjustment procedure; see Section 5, Checks

and Adjustments.)

VARIABLE— Provides continuously variable deflec-

tion factors between attenuator settings. Provides

calibrated deflection in counterclockwise position.

(5)

(6)

(7)

(8)

(9)

WAVELENGTH— Selects 1 of 3 settings for correct

readout deflection factors.

OVERLOAD— Indicates excessive input signal which

will result in non-linear deflection.

ATTEN UP/DOWN— Selects 1 of 16 settings for cali-

brated deflection factors.

(OPTICAL) INPUT— Diamond 3.5 millimeter connec-

tor for optical input signal.

Dust Cover— Provides protection for INPUT connec-

tor. Should be installed whenever INPUT connector is

not being used.

2-2

Figure 2-1. Front-panel controls, connectors, and indicators.



Amplifier Functions

6. Connect the fiber-optic cable frorn the Optical Signal

Source to the (OPTICAL) INPUT connector.

7. Turn the oscilloscope B intensity control clockwise

until the trace is just visible.

8. Set the Optical Signal Source for a calibrated optical

output amplitude.

9. Press the ATTEN UP or DOWN button to select a

deflection factor that should produce four divisions of de-

flection on the CRT. If optical input cannot produce four

divisions of deflection, set ATTEN to produce an even num-

ber of divisions (two, three, five, or six) and modify the fol-

lowing procedure accordingly).

10. With the POSITION control, align the trace with the

center and top-most graticule iines.

11. Set the POLARITY switch to the INVERT position.

Notice that the displayed signal is now inverted and is

roughly aligned with the center and bottorn graticule lines.

12. Set the POLARITY switch to the + UP position.

13. Rotate the POSITION control fully counterclockwise

and notice that the displayed signal can be positioned off

the graticule area at the bottom of the CRT.

14. Set the POLARITY switch to INVERT.

15. Rotate the POSITION control fully clockwise and no-

tice that the displayed signal can be positioned off the grati-

cule area at the top of the CRT.

16. Return the POLARITY switch to the +UP position.

Position the display to the center four divisions of the grati-

cule area.

17. Rotate the VARIABLE control fully clockwise and

notice approximately 1.6 divisions of displayed signal. Re-

turn the VARIABLE control to the fully counterclockwise

position.

Operating Instructions—7F 10 Instruction

Readout Functions

18. Push the ATTEN UP button and note that the upper

readout display indicates deflection factor in

microwatis/division. The lower readout indicates attenua-

tion in dB.

19. Change the POLARITY switch to INVERT. Note that

a downward-pointing arrow appears within the readout

display.

20. Rotate the VARIABLE control clockwise. Note that a

“>” symbol appears in the readout display between the

downward pointing arrow and the deflection factor

information.

21. Change the POLARITY switch to +UP. Note the

disappearance of the “down arrow” symbol. Turn the VARI-

ABLE control fully counterclockwise. Note the disappear-

ance of the “>” symbol.

22. Disconnect the fiber-optic cable from the INPUT con-

nector of the 7F10.

23. This completes the Operators Checkout Procedure

for the 7F10.

DETAILED OPERATING INFORMATION

Mainframe Compatibility

The 7F10 Optical-Electrical Converter can be used in any

7000-Series mainframe. System bandwidth depends primar-

ily upon bandwidth of the mainframe used.

When used with the 7854 Oscilloscope to acquire (AQR)

or average (AVE) a waveform, a warning will be issued be-

cause of the 7F10 readout. A default scale factor of “1” will

be assigned to the waveform. To provide a scale factor for

the stored waveform, use the following sample 7854

program:

10 AVE

0 RDOUT

< VSCL

(if 7F10 is in LEFT VERT compartment)

NOTE

Even with this program, the readout still has a missing

“W" in the scale-factor position.
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Optical Input

Avoid eye exposure to the ouiput of open-ended fi-

bers by turning off the optical source. If the physical

location of the source makes this difficult, avoid eye

exposure by covering the end of the fiber or pointing

the fiber at a non-reflective surface.

Optical signals for vertical deflection are connected to the

(OPTICAL) INPUT connector.

CAUTION <

Keep the optical INPUT connector clean at all times.

Dust and dirt will degrade performance and may dam-

age the connector. Keep the dust cover on the con-

nector when it is not being used.

Vertical Deflection

The amount of deflection produced by a signal is deter-

mined by the optical signal amplitude and the attenuation

selected. Calibrated deflection factors apply only when the

VARIABLE control is in the CAL (fully counterclockwise)

position.

The ATTEN UP and DOWN butions determine the de-

flection factor by inserting neutral-density filters into the op-

tical path. Deflection factor in microwatts (uW) is indicated

2-4

by the upper readout display. Corresponding attenuation in

dB is indicated by the lower readout display.

The GAIN adjustment is set to provide calibrated vertical

deflection factors as part of the adjustment procedure (see

Section 5, Checks and Adjustments). Do not change setting

of the GAIN adjustment except as described in the adjust-

ment procedure.

Wavelength

The WAVELENGTH switch corrects the readout for

proper indication. Press the WAVELENGTH button that cor-

responds to the wavelength of the light source.

Polarity Switch

The POLARITY switch provides a means of inverting the

displayed signal. With the POLARITY switch set to +UP, a

positive-going signal at the INPUT produces an upward de-

flection on the CRT display. With the POLARITY switch set

to INVERT, a positive-going signal produces a downward

deflection on the CRT display.

Overload Indicator

The OVERLOAD light on the 7Fi0 front panel indicates

when excessive optical signal amplitude is connected to the

(OPTICAL) INPUT connector. This will not damage the 7F10

under normal conditions since internal protection circuitry is

provided. However, the optical input amplitude should be

reduced as soon as possible since it produces non-linear

deflection on the CRT. Either increase the deflection factor

by pressing the ATTEN UP button or reduce the optical sig-

nal amplitude at the source.
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This section describes the circuitry used in the 7F10

Optical-Electrical Converter. The description begins with a

discussion of the instrument using the block diagram shown

in Figure 3-1. Then, each circuit is described in detail, show-

ing the relationships between the stages in each major cir-

cuit. Schematics of all major circuits are given in Section 8,

Diagrams and Circuit Board Illustrations. Refer to these

schematics throughout the following discussions for specific

electrical values and relationships.

LOCK DIAGRAM DESCRIPTION

The following block diagram discussion is provided to aid

in understanding the overall concept of the 7F10 before the

individual circuits are discussed in detail. A basic block dia-

gram is shown in Figure 3-1. Each block represents a major

circuit in the instrument. Only the basic interconnections be-

tween the blocks are shown on the block diagram.

Optical signals to be displayed on the CRT are applied to

the (OPTICAL) INPUT connector. The Optical-to-Electrical

Converter stage converts this optical signal to an electrical

signal which can be amplified and processed by conven-

tional circuitry. The Fast Overload Protection stage protects

the Input Amplifier from large signals at the output of the

Optical-to-Electrical Converter as a result of excessive opti-

cal input.

The front-panel GAIN, POLARITY, and VARIABLE con-

trols determine the signal amplification within the Input Am-

plifier. The Input Amplifier converts the single-ended input

signal to a push-pull signal. The Output Amplifier further am-

plifies this signal and provides a sample of the signal to the

Trigger Amplifier. The Trigger Amplifier supplies the oscillo-

scope mainframe with a trigger signal, which is a sample of

the input signal.

The Readout Encoding stage provides readout informa-

tion to the mainframe based on input from the Time-Slot

Level Shift and Attenuator Clock stages. The Attenuator

Driver stage provides signals to the Optical-to-Electrical

Converter stage to select neuitral-density filters inside this

module to determine the optical attenuation and the vertical

deflection factor.

DETAILED CIRCUIT OPERATION

This portion of the Theory of Operation section provides

a detailed description of the electrical operation and relation-

ship of circuits unique to the 7F10. Circuits commonly used

in the electronics industry are not described in detail. If more

information is desired on these commonly-used circuits, re-

fer to available textbooks.

FRONT PANEL

Diagram 1

The Front Panel circuit provides the logic signals to drive

the mainframe readout system and to provide correct opera-

tion of the Optical-to-Electrical Converter module. Figure 3-2

shows a detailed block diagram of the Front Panel circuit. A

schematic of the Front Panel circuit is given on diagram 1 at

the rear of this manual.

Attenuator Clock

Counter U610 provides a four-bit output to drive the

Attenuator Driver and Readout Encoding stages. The clock

signal for the counter comes from single-shot multi U620 or

U630. If the UP ATTEN button (part of S650) is pressed,

U630 clocks Counter U6i10 up. Likewise, if the DOWN

ATTEN button is pressed, U620 clocks the counter down.

U640A, U640B, U640C, and U640F provide debouncing for

the signal from the ATTEN switch to prevent false triggering

of Counter U610. If the UP or DOWN buttons are heid de-

pressed, the Attenuator Clock free runs.

Attenuator Driver

The four-bit output from the Attenuator Clock stage is

connected to Attenuator Driver U600. This stage buffers the

signal and connects it to the Optical-to-Electrical Converter

module (diagram 2) to provide the selected amount of

attenuation.

Time-Slot Level Shift

Time-slot pulses TS1, TS4, TS5, TS6, and TS7 from the

mainframe are connected to the Time-Slot Level Shift

Stage. Q571, Q573, Q575, Q577, and Q578 shift the DC

level of the time-slot pulses and connects them to the Read-

out Encoding stage.
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Figure 3-1. Block diagram of the 7F10 Optical-Electrical Converter.
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Figure 3-2. Detailed block diagram of Front Panel circuit.

Readout Encoding

The four-bit output from the Attenuator Clock stage is

also connected to the Reacout Encoding stage U550. Out-

put on pins 14, 15, 16, and 17 provides deflection factor

(microwatts/division) readout in the upper mainframe CRT

readout location. Output on pins 9, 10, 11, and 13 of U550

provides attenuation (dB) readout in the lower mainframe

CRT readout location. U520A and U520B provide digital-to-

analog conversion to produce a current output drive to the

mainframe readout system.

Output coding to the mainframe is determined by the set-

ting of WAVELENGTH switch S580 and the four-bit code

from the Attenuator Clock stage. There are 2000 possible

output combinations from the Readout Encoding stage.

However, only 240 of these combinations are used. Unused

or incorrect output combinations are blocked under the fol-

lowing conditions:

—- invalid address called up.

—— Between time slots.

— Fault condition at input (more than one input at

ground).

— Incorrect switch settings (such as multiple buttons

pressed).

INPUT AMPLIFIER

Diagram 2

The Input Amplifier circuit converts the optical signal at

the (OPTICAL) INPUT connector to an electrical signal. It

also provides prearplification, positioning, and gain control.

Figure 3-3 shows a detailed block diagram of the input Am-

plifier circuit. A schematic of the Input Amplifier circuit is

given on diagram 2 at the rear of this manual.

Optical-to-Electrical Converter

The Opiical-to-Electrical Converter stage converts the

optical signal at the (OPTICAL) INPUT connector to an elec-

trical signal. Optical conversion is accomplished by a germa-

nium avalanche photodiode detector (APD).

The attenuator conirol signal from the Attenuator Driver

stage (diagram 1) selects neutral density filters in the

Optical-to-Electrical Converter module to provide the se-

lected amount of optical attenuation.

3-3
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Figure 3-3. Detailed block diagram of Input Amplifier circuit.

Fast Overload Protection

This stage provides protection for the Input Amplifier

stage. Without fast overload protection, high-amplitude fast-

rise signals could damage U255.

Under normal operating conditions, the four diodes inter-

nal to U100 are forward biased. Signals applied to pin 8

pass through Ui00 to pin 18 with about 15% attenuation.

Bias resistors in U100 and these four diodes constitute a

matched 50-ohm attenuator. The voltage supplied at pin 3

of U100 is closely regulated by Q114 and U111 and the

voltage at pin 13 is closely regulated by Q124 and Ui21.

The current in Q124 is adjusted by Input | adjustment R124

to equal the current supplied to pin 3 of U100 by Q114. This

maintains 0 volts at pins 8 and 18 of U100 in the absence of

an input signal.

Variable resistor R107 (Z,y) adjusts the voltage at pins 3

and 13 of U100 to set the current in U100. Changing this

current affects the dynamic impedance of the four diodes in

U100. Because these diodes are in series with the signal,

the impedance at pin 8 of U100 and at J120 can be varied

over a limited range by R107. The sum of all the currents

flowing into pin 8 of U100 is set to equal zero by R124.

Because the dynamic resistance of these diodes varies

as a function of both temperature and current, the current at

pin 3 and pin 13 is also varied as a function of temperature

to hold the diode dynamic resistance constant at all tem-

peratures. Thermistor RT108 senses the ambient tempera-

ture and adjusts the voltage at pin 3 of U100 to force ihe

operation of Ui00 to be independent of temperature.

Electrical signals in excess of about 1.0 volt due to high

optical input cause one of the two left-hand diodes within

U100 to cut off. The upper left diode goes into cutoff for

positive signals and the lower left diode goes into cutoff for

negative signals. Under cutoff conditions, current from ei-

ther Q114-U111 or Q124-U121 flows to U255 through one

of the two internal resistors of U100. This results in only

about 0.9 volt being applied to the input of U255, which it

can safely handle.

Feedbeside

The Feedbeside stage compensates for low-frequency

imperfections in the frequency response of U255 and U322

(Output Amplifier, diagram 3). Self heating of the transistor

base-emitter junction of some transistors within U255 and

U322 causes the low-frequency gain to appear slightly



larger than the midband gain. To correct this, a portion of

the input signal is picked off by R130, inverted and amplified

by U132 which is connected as an operational amplifier, and

distributed to four RC (resistive-capacitive) networks. Each

network has a different tine constant. Components C162,

R140, R144, R146, R148, R150, and R152 are adjusted to

provide a correction signal. This signal is inverted and ampli-

fied by U162, then injected into U255 through pin 12. This

signal is subtracted from the signal entering U255 at pin 7.

Proper adjustment results in flat frequency response and

optimum transient response at the output (pins Aii and

Bi1 on diagram 3). Diode network CR133, CR134, CR135,

and CR136 limit the amplitude of the Feedbeside signal to

improve overioad recovery.

input Amplifier

The Input Amplifier stage provides gain and polarity con-

trol as well as amplification of the vertical signal. The single-

ended input signal from the Fast Overload Protection stage

is applied to pin 7 of U255, and the correction signal from

the Feedbeside network is applied to pin 12.

The current flow through R238 and R239 dictates the

proportion of signal current which flows in each pair of corn-

mon-base transistors within U255. Polarity of the input sig-

nal can be inverted within U255 by exchanging the current

that flows through R238 with the current that flows through

R239. This is done by analog switch U228A, B, C, and D,

according to the setting of front-panel POLARITY switch

$60. In the +UP position of the POLARITY switch, a HI

logic level is applied to pins 5 and 6 of U228. This connects

pin 4 to pin 3 of U228B, and pin 9 to pin 8 of U228C. In this

condition, Q226A supplies current to pin 13 of U255 through

R239, and O226B supplies current to pin 14 through R238.

This same HI level is also applied to pin 6 of U178C, con-

necting pin 8 to pin 9 and enabling the --UP Var Bal adjust-

ment R170. in this position of the POLARITY switch,

transistor Q184 supplies a LO level to the remaining analog

switches of U228 and U178.

If the POLARITY switch is now changed to the INVERT

position, a LO level is applied to pins 5 and 6 of U228 and

pin 6 of U178 causing the switches of U228B-C and U178C

to open. A HI level is also supplied by Q184 to close the

switches of U228A-D and Ui78D. This results in the ex-

change of current through R238 and R239, reversing the

polarity of the output signals from U255 and enabling In-

verted Var Bal adjustment R175.

The circuitry within U255 is basically a cascode amplifier

utilizing a Gilbert multiplier. For ease of discussion, assume

that the currents flowing through R238 and R239 are equal,

forward-biasing Q3, Q4, Q5, and Q6 of U255 to equal con-

duction. Also assume the analog switches of U228 and

U178 are in the positions shown on the schematic, and that

the base of Q2 in U255 is held at a constant level (although

Theory of Operation—7F10 Instruction

in reality the feedbesice signal is injected here). Transistors

Qi and Q2 act as a phase splitter with the signal at the

collector of Q2 in phase with the signal applied to the base

of Qi, and the signal at the collector of Q1 out of phase with

the signal applied to the base of Q1.

Assuming that a positive-going signal is applied to pin 7

of U255, the emitters of Q3 and Q4 are pulled to a more

negative voltage level, increasing their conduction. At the

same time, the emitters of Q5 and Q6 rise to a more positive

level through Q2, decreasing their conduction by an amount

equal to the increase in Q3 and Q4. Since the transistor

pairs Q4-Q5 and Q3-Q6 are cross-coupled to pins 17 and

19 respectively, and one transistor in each pair increases its

conduction by an amount equal to the decrease in conduc-

tion of the other, there is no change in current at pins 17 and

19 of U255. This is the zero gain condition for this circuit. (in

actual circuit operation, this zero gain condition does not

occur since the circuit is designed to operate between full

gain and 36% of full gain.)

When the voltage at the base of Q226B goes more nega-

tive, due to an increase in the setting of either the GAIN or

VARIABLE control, Q226A, Q226B, and U234A increase

the current flow through R238 and decrease the current

through R239. integrated circuit U234A ensures that the

total current through R238 and R239 does not vary.

The increased current in R238 causes Q3 and Q6 to con-

duct more, while Q4 and Q5 reduce conduction due to the

decrease in current flowing through R239. The summation

of currents at the collectors of transistors Q3 and Q5 results

in a current at pin 19 of U255 that is out of phase with the

input at pin 7. This is due to Q3 conducting more of the out-

of-phase signal at its emitter than Q5 is conducting of the in-

phase signal at its emitter. Similarly, Q6 conducts more of
the in-phase signal at its emitter than Q4 conducts of the

out-of-phase signal at its emitter. The increased conduction

of Q3 and Q6, together with the decreased conduction of

Q4 and Q5, results in a finite gain for U255.

Zener diodes VR254 and VR256 shift the output level of

U255 from +6 volts to the —6 volts needed by U322 on
diagram 3. Optimum high-frequency response of the output

signals is determined by LR240, LR241, LR260, and LR261.

Trace drift due to temperature changes in VR254 and

VR256 are eliminated by supplying operating current for

them and U255 from current sources.

POLARITY switch S60 also provides the invert control

signal to the mainframe readout system to add a down-

arrow to the CRT readout when in the INVERT position.
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Position Network

A constant current flow is maintained through Q248 by

U246 and through Q268 by U266. Current in Q248 and

Q268 is sensed by current-sampling resistors R248 and

R268, respectively. The front-panel POSITION control,

R275, injects position signal current into U246 at pin 3

through R276. This alters the current flowing through Q248

and Q268 and positions the trace displayed on the CRT. A

small correction signal applied to U255 through R277 and

W174 forces the VARIABLE to control the gain of U255

without affecting its DC balance. Without this correction,

thermal effects in the four output transistors of U255 would

cause a varying trace shift at different POSITION control

settings when the VARIABLE control is rotated.

Gain Network

The gain of the Input Amplifier stage is controlled by ei-

ther front-panel GAIN control R220 or VARIABLE control

A222. With ihe VARIABLE control in the CAL position (fully

counterclockwise), the GAIN control determines the biasing

current of U255. When the VARIABLE control is out of the

CAL position, a control signal is sent to the mainframe read-

out system to add an uncal symbol to the CRT readout.

TRIGGER AND OUTPUT AMPLIFIER

Diagram 3

The circuitry on this schematic is divided into two major

circuits—Outout Amplifier and Trigger Amplifier. The Output

amplifier stage provides final amplification of the vertical sig-

nal. The Trigger Amplifier stage provides final arnplification

of the trigger signal. Figure 3-4 shows a detailed block dia-

gram of the Trigger and Output Amplifier circuit. A sche-

matic of the Trigger and Output Amplifier circuit is given on

diagram 3 at the rear of this manual.

Output Amplifier

The differential signal from the Input Amplifier on diagram

2 is applied to the Output Amplifier. This signal is amplified

by U322 and applied to the rear-panel edge connector pins

A11 and B11 for use by the oscilloscope mainframe. Biasing

for U322 is provided by U314. The average DC level at the

input of U322 (pins 7 and 9) is available at pin 12 of U322

and is cornpared with the DC voltage level at the junction of

A312 and R818 by U314 (—6.0 volts). Pin 8 of US22 is held

at the voltage required to set the input of U322 at —6.0

volts. Pin 8 of U322 is held at the voltage required to set the

input of U322 at —6.0 volts.

AMPLIFIER SIGNAL
U352 ne

MAINFRAME

SIGNAL . OUTPUT |. VERTICAL

FROM AMPLIFIER SIGNAL
INPUT Q342, U314, _ TO

AMPLIFIER “| U322, U334 [MAINFRAME

Figure 3-4. Detailed block diagram of the Trigger and Output Amplifier circuit.
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in order to balance the overall arnplification of U255 and

U322 at all temperatures, the DC standing current in U322

is varied from 32 milliamperes to 40 milllamperes over a

temperature range of 0 to +50 degrees Celsius by thermis-

tor RTS17.

The voltage on pin 18 of U322 varies from 0.775 volt at 0

degrees Celsius to 1.0 volt at +50 degrees Celsius to main-

tain the average voltage at pins A1i and Bii within 0.15

volt of ground. Thermistor RT345 senses the ambient tem-

perature and, with the voltage regulator consisting of

U334B and Q342, sets the correct voltage at pin 18 of

U322.

Theory of Operation—7F10 Instruction

The BC voltage level at pin 14 of U3S22 and pin 13 of

U352 is set by BC voltage regulator U334A. Integrated cir-

cuit U334A maintains a voltage on pin 14 of U822 equal to

that developed by the resistor divider network of RG33 and

R334 at pin 3 of U334A. Resistors R335 and R336 bias off

transistors not used in U322 and U352.

Trigger Amplifier

A sample of the differential signal applied to U322 is

available as a trigger signal at pins 2 and 4. It is connected

to pins 7 and 9 of Trigger Amplifier stage U352. This dif-

ferential signal is amplified by U352 to provide the + and —

Trigger signals. It is applied to the rear-panel edge connec-

tor on pins Ai3 and B13. The TRIG BAL adjustment R365

is set to balance the quiescent DC level between Ai3 and

B13 in the absence of an output signal.
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This section of the manual contains information for per-

forming preventive maintenance, troubleshooting, and cor-

rective maintenance for the 7F10 Optical-Elecirical

Converter.

PREVENTIVE MAINTENANCE

Preventive maintenance, when performed on a regular

basis, can prevent instrument breakdown and may improve

the reliability of the instrument. The severity of the environ-

ment to which the instrument is subjected will determine the

frequency of maintenance. A convenient time to perform

preventive maintenance is just preceding electrical adjust-

ment of the instrument.

Cleaning

The 7F10 should be cleaned as often as operating condi-

tions require. Accumulation of dirt in the instrument can

cause overheating and component breakdown. Dirt on com-

ponents acts as an insulating blanket which prevents effi-

cient heat dissipation. li also provides an_ electrical

conduction path which may result in instrument failure.

CAUTION «

Avoid the use of chemical cleaning agents which

might damage the plastics used in this instrument.

Use a non-residue type of cleaner, preferably isopro-

py! alcohol, totally denatured ethyl alcohol, or a fluori-

nated solvent (i.e., trifluorotrichlorothane) such as

Freon TF or Spray-On #2002. Before using any other

type of cleaner, consult your Tektronix Service Center

or representative.

Cleaning the 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 re-

mains can be removed with a soft cloth dampened in a mild

detergent and water solution. Abrasive cleaners should not

be used.

To prevent damage from electrical arcing, circuit

boards and components must be dry before applying

power to the instrument.

Cleaning the Interior. Cleaning the interior of the instru-

ment should only be necessary occasionally. The best way

to clean the interior is to blow off the accumulated dust with

dry, low-velocity air (approximately 5 Ib/sq in.). Remove any

dirt which remains with a soft brush or a cloth dampened

with a mild detergent and water solution. A cotton-tipped

applicator is useful for cleaning in narrow spaces, or for

cleaning more delicate circuit components.

CAUTION

The cleaning process, either hand cleaning with a sol-

vent or machine cleaning in an automatic detergent

wash, is not recommended for boards fitted with

HYPCON connectors. Contaminants will degrade the

conductivity of the contacts. See the information

given for HYPCON connectors under Component Re-

moval in Section 4, Maintenance.

Visual Inspection

The 7Fi0 should be inspected occasionaily for such de-

fects as broken connections, improperly seated semi-

conductors, damaged or improperly installed circuit boards,

and heat-damaged parts. The corrective procedure for most

visible defects is obvious; however, particular care must be

taken if heat-damaged parts are found. Overheating usually

indicates other trouble in the instrument; therefore, the

cause of overheating must be corrected to prevent recur-

rence of the damage.

Semiconductor Checks

Periodic checks of semiconductors are not recom-

mended. The best check of semiconductor performance is

actual operation in the instrument. More details on semi-

conductors are given under Troubleshooting later in this

section.

Periodic Electrical Adjustment

To ensure accurate measurements, check the electrical

adjustment of this instrument after each 1000 hours of oper-

ation, 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, Checks and Adjustments. This procedure

can be helpful in localizing certain troubles in the instrument,

and in some cases, may correct them.
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TROUBLESHOOTING

The following information is provided to facilitate trouble-

shooting the 7F10. information coniained in other sections

of this manuai should be used in conjunction with tne follow-

ing data to aid in locating a defective component. An under-

standing of the circuit operation is helpful in locating

troubles. See Section 3, Theory of Operation, for this

information.

Troubleshooting Aids

Diagrams. Complete schematic diagrams are given on

the foldout pages in Section 8, Diagrams and Circuit Board

Illustrations. The component number and electrical value of

each componeni in this instrument are shown on these dia-

grams. (See the first page of the Diagrams and Circuit

Board Illustrations section for definitions of the reference

designators and symbols used to identify components in

this instrument.) Important voltages and nurnbered wave-

form 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. Circuliry

mounted on circuit boards is enclosed with heavy solid black

lines. Each schematic is overlaid by a grid locator with a

cross-reference table to facilitate location of components on

the schematic or the circuit board.

Gircult Board Mlustrations. To aid in locating circuit

boards, a circuit board location illustration appears on ihe

back of the foldout page facing each schematic diagram. In

addition, an illustration of the circuit board is included here,

with the physical location of the componenis and waveform

test points that appear on the schematic diagram identified.

Each circuit board illustration is overlaid by a grid locator

with a cross-reference table to facilitate rapid location of

components contained on the schematic diagram or circult

board.

Test Point And Adjustment Locations. To aid in locat-

ing test points and adjustable components called out in the

Checks and Adjustments procedure, a Test Point and Ad-

justment Locations foldout page is provided in Section 8,

Diagrams and Circuit Board Illustrations.

Gemponent Color Ceding. This instrument contains car-

bon composition resistors, metal-film resistors, and wire-

wound resistors. The resistance of wire-wound resistors is

usually printed on the component body. The resistance of

composition resistors and metal-film resistors is color coded

on the components using the EIA color code (some meial-

film resistors rnay have the resistance printed on the body).

The color code is read starting with the stripe nearest the

end of the resistor. Composition resistors have four siripes,

which consist of two significant figures, a multiplier, and a

tolerance value (see Fig. 4-1). Metal-film resistors have five

stripes consisting of three significant figures, a multiplier,

and a tolerance value.

The values of common disc capacitors, silver mica ca-

pacitors, and small electrolytics are marked on the side of

the component body.

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 dicde

symbol marked on the body.

Semiconductor Lead Configurations. Figure 4-2 illus-

trates the basing configuration for semiconductors used in

this instrument. Some plastic-case transistors have lead

configurations that do not agree with those shown here. if a

replacement transistor is made by a different manufacturer

than the original, check ihe manufacturer's basing diagram.

All transistor sockets in this instrument are wired for the

standard basing used for metal-case transistors.

Wiring Color Cede. Insulated wire and cable used in this

instrument is color coded to facilitate circuit tracing.

Multi-Pin Connector identification. The multi-pin con-

nectors are keyed with two triangles. Pin number 1 is in-

dexed with a triangular mark on the circuit board and

molded on the holder of the multi-pin connector, as shown in

Figure 4-3. Each group of pins is identified by its cor-

responding P-number etched on the circuit board. The J and

P numbers on the circuit boards correlate to the J and P

component numbers on the schematic diagrams.

interface Connector Pin Locations. The Main Amplifier

circuit board couples the plug-in unit to the associated main-

frame (oscilloscope). Figure 4-4 identifies the pins on the

interface connector as shown in Section 8, Diagrams and

Circuit Board Illustrations.

Troubleshooting Equipment

The following equipment is useful for troubleshooting the

7Fi0:

1. Semiconductor Tester

Description: Dynamic-type tester.

Purpose: To test the semiconductors used in this

instrument.

Recommended type: Tektronix Type 576 Curve Tracer,

Tektronix 577/177 Curve Tracer, or a Tektronix 7CTIN

Curve Tracer plug-in unit in a 7000-series oscilloscope

system.


