
Tektronix, Inc.

P.O. Box 500

Beaverton, Oregon

070-2104-00

Product Group 20

Tektronix
COMMITTED TO EXCELLENCE

PLEASE CHECK FOR CHANGE INFORMATION

AT THE REAR OF THIS MANUAL.

SPG1/SPG2
NTSC SYNC GENERATOR

MODULES

INSTRUCTION MANUAL

97077 Serial Number

First Printing NOV 1976

Revised JUL 1983



Copyright © 1976 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 er are
registered trademarks of Tektronix, Inc. TELEQUIP-

MENT is a registered trademark of Tektronix U.K.

Limited.



2)

TABLE OF CONTENTS

SPG1/SPG2

This manual is divided into two parts for safety purposes. Part | should be used by both operating and

servicing personnel. Part Il is to be used by qualified service personnel only. The service technician

should be familiar with the Safety Summary in Part I.

PART | — OPERATOR’S INFORMATION

SECTION 1

SECTION 2

OPERATING INSTRUCTIONS

Safety Summary

Description

Front-Panel Controls

Connectors

Performance Check

SPECIFICATIONS

Electrical Characteristics

Environmental Characteristics

PART Il — SERVICE INFORMATION

The remaining portion of this Table of Contents lists instructions that expose personnel to hazardous

voltages. These instructions are for qualified service personnel only.

SECTION 3

SECTION 4

SECTION 5

SECTION 6

SECTION 7

SECTION 8

SECTION 9

SECTION 10

INSTALLATION

Installation in the Mainframe

Operating Mode Selection

RECALIBRATION PROCEDURE

Introduction

Test Equipment

Procedure

THEORY OF OPERATION

Block Diagram Description

Circuit Description

MAINTENANCE

Introduction

Maintenance

Troubleshooting

Repair

REPLACEABLE ELECTRICAL PARTS

SERVICING ILLUSTRATIONS

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

REPLACEABLE MECHANICAL PARTS

CHANGE INFORMATION

10-1



GE:

eS EF
=

L

2104-00

SPG1/SPG2 @ mm OZ CU



Section 1—SPG1/SPG2

PART |

OPERATORS INFORMATION

OPERATING INSTRUCTIONS

SAFETY SUMMARY

This manual contains safety information that the

operator and service technician must follow to avoid

hazardous voltages and to ensure safe operation of the

instrument.

WARNING information is intended to protect the

operator from hazardous voltages.

CAUTION information is intended to protect the instru-

ment from damage.

The following are general safety precautions that must

be observed during all phases of operation and

maintenance.

To reduce electrical shock hazard, the instrument

must be properly grounded. Refer to the 1410

Mainframe manual for more information.

Electrical shock hazards are present inside the

instrument. Only qualified service personnel should

remove the instrument covers.

DESCRIPTION

The SPG1 and SPG2 NTSC Sync Generators are two-

location wide generators of sync and timing signals for the

1410 and 1410 Option 1 NTSC Generator system. All the

timing signals required for operation of any of the test

signal generator modules in the 1410 system are available

from the SPG1 and SPG2.

Parallel outputs of sync and blanking pulses are

available at the SPG1 and SPG2 front panels and the 1410

rear panel. The generators also provide Black Burst

outputs with the provision of the Vertical Interval

Reference Signal (VIRS) on line 18 or 19, or full field.

REV APR 1981

The SPG1 and SPG2 can both be referenced to an

external source of composite sync and subcarrier. The

SPG2 can be Gen-Locked to an external composite video

signal.

REMOTE OPERATION

Via the Remote connector on the rear panel of the host

1410 Mainframe, the SPG1 and SPG2 can be remotely

commanded to change operating modes. Also, status of

operating modes and external reference signals are

provided as outputs capable of driving LED indicators.

Logic ‘low’ levels are required for the input switching

functions.

Connect LED’s between any of the output circuits and

chassis ground as status indicators. See Table 1-1.

TABLE 1-1

1410 Remote SPG1 or SPG2

Connector J41 Function

Pin 25 Subcarrier Absent Output

Pin 26 In Internal Mode Output

Pin 27 Sync Absent Output

Pin 29 Internal Mode Input

Pin 30 External Mode Input

Pin 31 Genlock Mode Input

Pin 36 Chassis Ground

1-1



Operating Instructions—SPG1/SPG2

2104-01

2104-02

SYNCHRONIZATION

(1) INTERNAL-EXTERNAL—Selects INTERNAL
reference (button pressed in), or external source of

composite sync and subcarrier (button out). INTER-

NAL LED lights when INTERNAL reference is

selected.

1-2

SYNC—LED indicates absence of composite sync in

EXTERNAL mode. Loss of incoming composite sync

automatically causes the SPG1 to switch to internal

sync reference or to full internal gen (determined by

internal plug-jumper). If HORIZONTAL LOCK is in

the SYNC mode, full internal gen is always selected

when incoming sync is lost. The user can select (via

internal plug-jumper) to cause loss of incoming sync

to inhibit all signals. The SYNC LED may be lit or out

at the user’s discretion.

(3) SUBCARRIER—LED indicates absence of sub-
carrier in external mode. Loss of incoming sub-

carrier causes the SPG1 to automatically switch to

full internal gen or lock to sync. The user can elect

(via internal plug-jumper) to cause loss of incoming

subcarrier to inhibit subcarrier on all signals. The

SUBCARRIER LED may be lit or out at the user's

discretion.

HORIZONTAL LOCK

SUBCARRIER-SYNC—Selects. either incoming

subcarrier or composite sync to phase-lock the

timing generator clock oscillator on sync timing

board A20. The SPG1 automatically switches

reference to incoming composite sync if subcarrier

is absent and the SPG1 is not programmed to switch

to full internal on loss of subcarrier, causing the

SYNC LOCK LED to light. The SYNC LOCK in-

dicator is lit if locked to sync.

(5) HORIZ DELAY—Delays the output sync £1/2 us
with respect to external input sync. A wider range

(+4 us, —10 us) can be selected via internal switch.

INTERNAL-GEN LOCK/EXT—Selects INTERNAL

reference (button pressed in) or external signal

source (button out). The INTERNAL indicator is lit in

the INTERNAL mode.

GEN LOCK-EXTERNAL—!In the GEN LOCK/EXT

mode, the GEN LOCK-EXTERNAL switch selects

either an external source of composite sync and

subcarrier (EXTERNAL, button out) or an external

source of composite video (GEN LOCK, button in).

SYNC and SUBCARRIER indicators respond to loss

of the corresponding signal or portion of the signal

in both modes. The LED indicator may be lit or out

for loss indication at the user’s discretion. With

signal loss, the SPG2 switches to internal sync

reference or to full internal gen. If HORIZONTAL

LOCK is in the SYNC mode, full internal gen is

always selected when syncis lost. Loss of subcarrier

switches the SPG2 to full internal gen or to sync

lock.



PHASE—Varies the phase of the subcarrier portion

of the output signals, and the subcarrier signal at the

rear-panel SUBCARRIER connector, 360° with

respect to incoming subcarrier and subcarrier at the

front-panel connector.

(3) VIRS On-Off (pressed in—VIRS on, released—VIRS
off)—Selects the Vertical Interval Reference Signal

(VIRS) on line 18 or 19 of either or both fields at the

BLACK BURST SIG output connector.

HORIZ UNLOCK—Momentary-closure pushbutton

unlocks H sync from subcarrier. For testing sub-

carrier packet risetimes, etc.

CONNECTORS

SUBCARRIER—2 V p-p of 3.579545 MHz subcarrier

from the selected source (internal or external).

COMP SYNC—4 V of negative-going composite

sync.

COMP BLANKING—4 V of negative-going com-

posite blanking.

PERFORMANCE CHECK

This procedure is to be used to verify that the SPG1 or

SPG2 is performing to specifications. None of the checks

in this procedure involve any internal adjustments or

operating changes. Do not remove the protective covers.

This procedure assumes no changes to factory-set

operating modes.

Control and connector titles on the SPG1 or SPG2 are

capitalized in this procedure, for example: HORIZ

UNLOCK. Controls and connectors on test equipment or

the 1410 Mainframe and any moduies installed in the

Mainframe have only their first letter capitalized, for

example: Test Oscilloscope Time/Div, or 1410 rear-panel

Gen Lock loop-through connector.

Operating Instructions—SPG1/SPG2

TEST EQUIPMENT

The test equipment listed here was used in preparing

this procedure. The measurement capabilities described

are the minimum required to verify instrument perfor-

mance. Each piece of test equipment is assumed to be

operating within its stated specifications. If alternative

equipment is used, it must meet or exceed these re-

quirements.

1. Test Oscilloscope

Dual Time Base. Range from 50 ns/Div to 5 s/Div with

provisions for a delaying sweep and television triggering.

Differential Comparator. Bandwidth, dc to 30 MHz;

minimum deflection factor, 1 mV/Div; two channels

capable of differential operation.

Dual Trace Amplifier. Vertical amplifier independent of

the Differential Comparator. Bandwidth, dc to 30 MHz;

minimum deflection factor, 5 mV/Div) e.g., a Tektronix

7603 with 7B53A Option 5 Dual Time Base, 7A13 Differen-

tial Comparator, and 7A18 Dual Trace Amplifier.

2. Leveled Sine Wave Generator

Capable of amplitudes from 0.2 to 5 volts peak-to-peak;

frequency range, from 50 kHz to 5 MHz (e.g., a Tektronix

SG 503 in a TM 500-series Power Unit).

°3. Return Loss Bridge

Tektronix Part No. 015-0149-00.

4. 509 to 75 Q Minimum Loss Attenuator

Tektronix Part No. 011-0057-00.

5. 75 Q Feed-through Termination

Two, matched within 0.2%, supplied as accessories

with the Return Loss Bridge (Item 3). Tektronix Part No.

011-0103-00 (red), and 011-0103-01 (green).

6. 75 Q Feed-through Termination (2)

Tektronix Part No. 011-0103-02.

7. 75 Q Cable (5)

42 inches long. Tektronix Part No. 012-0074-00.
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Operating Instructions—SPG1/SPG2

8. A test signal generator module (TSG1, TSG2, TSG3,

TSG4) mounted in the 1410 along with the SPG1 or SPG2.

The test signal generator signal must contain a subcarrier

portion atO APL with more than 19 cycles of subcarrier.

9. Video Signal Source

Capable of generating composite video, composite

sync, and a 2 volt peak-to-peak subcarrier signal (e.g., a

Tektronix 1410 with SPG1 or SPG2; or a Tektronix 146).

10. Waveform Monitor

Capable of overlaying one portion of a line sweep

display on another portion and having sweep magnifica-

tion to at least 0.1 us/div (e.g., a Tektronix 1480-series).

11. Vectorscope

Capable of measuring phase differences between two

signals of less than 0.5° (e.g., a Tektronix 520A).

12. Spectrum Analyzer

Capable of measuring the third harmonic of the color

subcarrier to below —30 dB (e.g., a Tektronix 7L12 or

7L5/L2, 7000-series plug-in unit).

13. Frequency Counter

Capable of resolving 0.25 Hz out of 3 MHz, (e.g., a

Hewlett-Packard 5326A Option 011).

14. Calibration Fixture

For use with the waveform Monitor. See Fig. 1-3.

EQUIPMENT SETUP

1. Test Oscilloscope

(7603 with the 7B53A Option 5 in the right compart-

ment, the 7A18 in the left compartment, and the 7A13 in

the center compartment.

7A13

+ Input DC =

— Input DC VU
Volts/Div A

Variable Cal

BW Full

7A18

Ch 1 and Ch 2

Volts/Div 1

Variable Cal

Coupling DC

Trigger Source Ch 1

Display Mode Alt

Ch 2 Polarity + Up

7B53A

Main Triggering

Mode Auto

Coupling AC

Source Int

Time/Div 10 us

Variable Cal

Mag x1

Power

Test Signal Module

INTERNAL-EXTERNAL

HORIZONTAL LOCK

BLACK BURST SIG VIRS ON

INTERNAL-GEN

LOCK/EXT GEN LOCK/EXT

GEN LOCK-EXTERNAL EXTERNAL

HORIZONTAL LOCK SUBCARRIER

BLACK BURST SIG VIRS ON

PROCEDURE

1. Check HORIZ DELAY Range

a. Display composite video from the Video Signal

Source and from

. 1410 with SPG1 or SPG2 and Test Signal Module

1410

On

Set for signal containing

subcarrier at 0 APL

SPG1

EXTERNAL

SUBCARRIER

SPG2

1410 Test Signal Module

7603

Power On

Readout

Intensity Best Display

Grat IIlum

Focus

Vert Mode Left

Trig Source Left

1-4

simultaneously on the Test Oscilloscope. Externally

trigger the Test Oscilloscope with the composite from the

Video Signal Source.



Operating Instructions—SPG1/SPG2

CALIBRATION FIXTURE 1480-SERIES REAR PANEL

Set R1 fully counterclockwise (ccw) and the dial at 0 when installing the dial. 2329-04

REV. A, APR. 1978

Fig. 1-3. Waveform Monitor Calibration Fixture.

i Core a Asear iar-) | KI\I \OLK
' 7| &

j} , | R9030
CCW 109

Ri VAR S1
10K RD FIX! \IF a<r ew FIXED Tai 7? —B P1706-6

} |
| E E raR2 SJ) \on aK 3 7, >? C > P2293-6
| CUT WIRE BETWEEN

| PINS E AND F.

|
| CAL

a 7 @
| 25K

I

| s > »> H AWA > -15V
| R1991

1.82K

iF '

—

:@ ® @
©P9034 @ J9034

REAR VIEW REAR VIEWH » ® ©
© ©

i Parts List
Ckt No. Description Tektronix Part No.

A P9034 9-pin Amphenol #165-13 134-0049-00

R1 10kQ +5%, Ind. Lin. +0.1%, 10-turn, prec. var. 311-1729-00

i R2 23.7 kQ +1%, 1/8 W, metal film 321-0325-00

R3 2.5kQ +20%, variable 311-0086-00

i $1 SPDT toggle switch 260-0613-00
10-turn dial for R1,

Kilo-dial Mod. 461-S-41 331-0139-00

" Misc. Approx. 3 ft. of 4-conductor cable and a small metal
or plastic enclosure or case.
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b. Check—The leading edges of the two displayed line

sync pulses should coincide.

c. Adjust—HORIZ DELAY (R175) until the sync pulses

leading edges coincide.

2. Check Vertical Phasing

a. Set the Test Oscilloscope Dual Time Base Time/Div

to 2ms. Use the delaying sweep to view the vertical

intervals of the two signals.

b. Check—The two displayed signals should coincide.

3. Check Field Blanking Duration (Variable)

a. Display the SPG1 or SPG2 COMP BLANKING

output and composite video from the Video Signal Source

simultaneously on the Test Oscilloscope.

b. Set the Test Oscilloscope Time/Div and Delayed

Sweep Time/Div to view the vertical interval.

c. Check—The duration of the field blanking pulse

should be 20 lines.

4. Check Line Blanking Duration (Variable)

a. Display signals from the SPG1 or SPG2 front-panel

COMP BLANKING connector and the 1410 rear-panel H

Drive connector simultaneously on the Test Oscilloscope.

b. Set the Test Oscilloscope Time/Div to display a

horizontal line.

c. Check—Fixed line blanking duration should be

10.7 us as measured at the 50% amplitude point on the

signal.

5. Check Burst Delay and Burst Width

a. Display the SPG1 or SPG2 BLACK BURST and

SUBCARRIER signals simultaneously on the Test

Oscilloscope.

b. Using the Test Oscilloscope delayed sweep func-

tion, view the line sync area with the main sweep ata field

rate and the delayed sweep at about 2 us.

1-6

c. Check—The time between the leading edge of line

sync and the start of burst (50% points from the blanking

level) should be equal to the duration of 19 cycles of

subcarrier.

d. Check—Burst width should be 9 cycles of sub-

carrier.

e. Check—The breezeway should be 425 ns to 525 ns

in width as measured from the 10% amplitude point on

sync to the 50% amplitude point of burst.

f. Check—The front porch should be 1.4 us in width as

measured at the 50% amplitude points on sync and setup

with respect to blanking.

6. Check Sync Timing

a. Display the SPG1 or SPG2 COMP SYNC signal on

the Test Oscilloscope.

b. Using the Test Oscilloscope delayed sweep func-

tion, view the vertical interval area of the signal.

c. Check—Sync timing as follows:

Line sync 4.70 us measured at

duration +100 ns 50% points

Equalizing pulse 2.3 us measured at

duration +100 ns 50% points

Interval between 4.77 us measured at

sync pulses +100 ns 50% points

Field sync pulse 6 equalizing pulses—6 sync pulses—

6 equalizing pulses

7. Check SCH ¢ Center

a. Display a composite video signal from the Video

Signal Source on the Waveform Monitor. The displayed

signal must contain at least 19 cycles of subcarrier on the

0 APL level.

b. Set the Waveform Monitor Field switch to 1, Display

to 10 us/Div, Line Selector to Digital and Line 17,and Sync

to External and Direct.

c. Externally trigger the Waveform Monitor with comp

sync from the Video Signal Source.

d. Using the Waveform Monitor Waveform Com-

parison controls, overlay the second line sync pulse on the

first line subcarrier.

REV NOV 1981



“oo @-

e. Using the Waveform Monitor Vertical Position con-

trol, place the 50% amplitude point of the sync pulse ona

reference line.

f. Rotate the Video Signal Source Subcarrier Phase

control to place the zero crossing point of the positive-

going slope of a cycle of subcarrier on the reference line.

g. Display the Waveform Monitor Line Strobe Out and

the Field Ref signal from the 1410 rear panel

simultaneously on the Test Oscilloscope.

h. Check—The two pulses displayed on the Test

Oscilloscope should be field coincident.

i. Check—The Field Ref signal from the 1410 rear

panel should shift one frame in time with each rotation of

the Video Signal Source Subcarrier Phase control.

8. Check Subcarrier To Sync Lock Timing

a. Display the SPG1 or SPG2 BLACK BURST signal on

the Test Oscilloscope. The SPG1 or SPG2 should still be in

an external lock mode.

b. Externally trigger the Test Oscilloscope from the

Video Signal Source.

c. Check—The display shift should be less than 100 ns

as the HORIZONTAL LOCK is switched between SUB-

CARRIER and SYNC.

d. Set the SPG1 or SPG2 to INTERNAL.

e. Trigger the Test Oscilloscope internally.

f. Press the SPQG1

UNLOCK button.

or SPG2 front-panel HORIZ

g. Check—The subcarrier portion of the displayed

signal should free run.

9. Check INTERNAL Mode Operation

a. Connect composite sync, subcarrier, and com-

posite video from the Video Signal Source to the ap-

propriate 1410 rear-panel loop-through connectors.

b. Set the SPG1 or SPG2 for INTERNAL operation.

REV.A, APR. 1978
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c. Display the SPG1 or SPG2 BLACK BURST signal

and a signal from the Video Signal Source simultaneously

on the Test Oscilloscope. Trigger the Test Oscilloscope

externally from the Video Signal Source.

d. Check—The front-panel INTERNAL LED should be

litand the two signals displayed on the Test Oscilloscope

should not be locked.

10. Check SYNC Lock EXTERNAL Mode Operation

a. Setthe SPG1 or SPG2 for EXTERNAL operation. Set

the HORIZONTAL LOCK Switch to SUBCARRIER.

b. Check—The SYNC and SUBCARRIER LED’s in-

dicate the presence of external sync and subcarrier.

c. Check—The two signals displayed on the Test

Oscilloscope should be locked.

d. Remove composite sync from the 1410 rear-panel

loop-through connector.

e. Check—The SYNC LED should change states and

the two signals displayed on the Test Oscilloscope should

remain locked.

f. Release HORIZONTAL LOCK switch.

g. Check—SYNC LOCK and INTERNAL LED’s should

light and the two signals displayed on the Test

Oscilloscope should not be locked.

h. Connect composite sync to the appropriate 1410

rear-panel loop-through connector.

11. Check—SUBCARRIER Lock EXTERNAL Mode

Operation

a. Set the SPG1 or SPG2 HORIZONTAL LOCK to

SUBCARRIER.

b. Remove the subcarrier signal from the 1410 rear-

panel loop-through connector.

c. Check—The SUBCARRIER LED should indicate the

absence of external subcarrier, the SYNC LOCK LED

should be lit, and the two signals displayed on the Test

Oscilloscope should remain locked.

d. Connect subcarrier to the 1410 rear-panel loop-

through connector.

12. Check GEN LOCK Mode (SPG2 only)

a. Set the SPG2 for GEN LOCK operation.
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b. Remove composite sync from the Video Signal

Source composite video signal.

c. Check—The SYNC and SUBCARRIER LED's

should change states and the INTERNAL LED should be

lit.

d. Restore composite sync to the Video Signal Source

composite video signal.

e. Remove burst from the Video Signal Source com-

posite video signal.

f. Check—The SUBCARRIER LED should change

states and the SYNC LOCK LED should be lit.

g. Restore burst to the Video Signal Source composite

video.

13. Check Subcarrier Phase

a. Connect the SPG2 BLACK BURST signal to the

Vectorscope.

b. Lock the Vectorscope to the Video Signal Source

subcarrier.

c. Check—The burst phase displayed on the Vec-

torscope should not vary more than +3° as the input signal

amplitude is varied from one-half to two times nominal

(1 V).

14. Check Phase Stability with Dynamic APL

a. Apply a composite video signal that is variable in

Average Picture Level from the Video Signal Source to the

1410 rear-panel Gen Lock loop-through input.

b. Check—The phase of the signal displayed on the

Vectorscope should change by 0.1° or less as the input

APL is varied from 10% to 90%.

15. Check SUBCARRIER PHASE Range

a. Rotate the SPG2 SUBCARRIER PHASE control.

b. Check—The phase of the signal displayed on the

Vectorscope should change 360° for each 360° rotation of

the SUBCARRIER phase control.
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16. Check Horizontal Jitter

a. Display the SPG2 BLACK BURST signal on the Test

Oscilloscope.

b. Externally trigger the Test Oscilloscope with com-

posite sync from the Video Signal Source.

c. Using the Test Oscilloscope delayed sweep func-

tion and magnifier, view the leading edge of a line sync

pulse at 20 ns/div (.2 us/div x 10 mag).

d. Check—With the SPG2 HORIZONTAL LOCK in

SYNC, jitter on the sync pulse leading edge should be

10 nsorless. With HORIZONTAL LOCK in SUBCARRIER,

jitter should not exceed 4 ns.

17. Check Oscillator Frequency

NOTE

After inital shipment or long storage, allow ap-

proximately 2-hour warm-up period to re-age the

crystal. Thereafter, 10 to 20 minutes warm-up is

sufficient.

a. Remove the composite video signal from the 1410

rear-panel Gen Lock loop-through connector.

b. Connect the SPG2 SUBCARRIER output to the

Frequency Counter.

c. Check—Subcarrier frequency should be within

10 Hz of 3.579545 MHz if the SPG2 is installed ina 1410, or

within 1 Hz of 3.579545 MHz if the SPG2 is installed ina

1410 Option 1.

18. Check Subcarrier Amplitude

a. Connect one of the 1410 rear-panel Subcarrier

outputs through 75 Q termination to the Test Oscilloscope

input.

b. Check—The Subcarrier signal should be 1.8 volts

peak-to-peak to 2.2 volts peak-to-peak in amplitude.

c. Check—The other 1410 rear-panel Subcarrier out-

put should be as in step b.

d. Connect the SPG1 or SPG2 SUBCARRIER output

through 75 Q termination to the Test Oscilloscope input.

C
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NOTE

The SPG1 or SPG2 SUBCARRIER output is driven

directly from the Subcarrier Output Amplifier on the

1410 Subcarrier Input board, A13. This output is

provided as a subcarrier phase reference. The

subcarrier signal phase at the SPG1 or SPG2 front

panel cannot be varied with the SUBCARRIER

PHASE control, but is always the same as the

reference subcarrier (either from the 1410 Sub-

carrier Oscillator or from an external source).

e. Check—The SUBCARRIER signal amplitude

should be 1.8 volts peak-to-peak to 2.2 volts peak-to-peak.

19. Check Comp Blanking Compensation

a. Connect the SPG1 or SPG2 COMP BLANKING

output through 75 Q termination to the Test Oscilloscope

input.

b. Check—The signal amplitude should be 3.8 volts to

4.2 volts.

c. Check—Risetime and falltime should each be

120 ns to 160 ns.

d. Repeat this step for each of the two 1410 rear-panel

Comp Blanking outputs.

20. Check Comp Sync Compensation

a. Connect the SPG1 or SPG2 COMP SYNC output

through 75 Q termination to the Test Oscilloscope input.

b. Check—The signal amplitude should be 3.8 volts to

4.2 volts.

c. Check—Risetime and falltime should each be

120 ns to 160 ns.

d. Repeat this step for each of the two 1410 rear-panel

Comp Sync outputs.

21. Check Burst Flag Compensation, Burst Flag

Delay, and Burst Flag Width

a. Connect the 1410 rear-panel Burst Flag output

through 75 Q termination to the Test Oscilloscope input.

Operating Instructions—SPG1/SPG2

b. Check—The signal amplitude should be 3.8 volts to

4.2 volts.

c. Check—Risetime and falltime should each be

120 ns to 160 ns.

d. Externally trigger the Test Oscilloscope with the

SPG1 or SPG2 COMP SYNC signal.

e. Connect one of the 1410 rear-panel Comp Sync

outputs through 75 Q termination to the Test Oscilloscope

so that comp sync and burst flag are displayed

simultaneously.

f. Note the position of the leading edge of line sync.

g. Check—The leading edge of the Burst Flag pulse

should be 5.3 us +35 ns from the leading edge of line sync.

h. Check—The half-amplitude width of the Burst Flag

pulse should be 2.5 ws +70 ns.

22. Check H Drive Compensation

a. Connect 1410 rear-panel H Drive output J16

through 75 Q termination to the Test Oscilloscope input.

b. Check—The signal amplitude should be 3.8 volts to

4.2 volts.

c. Check—Risetime and falltime should each be

120 ns to 160 ns.

d. Repeat this step for H Drive output J15 on the 1410

rear panel.

23. Check V Drive Compensation

a. Connect 1410 rear-panel V Drive output J18 through

75 Q termination to the Test Oscilloscope input.

b. Check—The signal amplitude should be 3.8 volts to

4.2 volts.

c. Check—Risetime and falltime should be 120 ns to

160 ns.

d. Repeat this step for V Drive output J19 on the 1410

rear panel.

1-9



Operating Instructions—SPG1/SPG2

24. Check Field Reference Compensation

a. Connect the 1410 rear-panel Field Ref output J14

through 75 Q termination to the Test Oscilloscope input.

b. Connect the SPG1 or SPG2 BLACK BURST signal

through 75 Q termination to the other Test Oscilloscope

input.

c. Externally trigger the Test Oscilloscope with V Drive

from the 1410 rear panel.

d. Check—The Field Reference signal amplitude

should be 3.8 volts to 4.2 volts.

NOTE

The Field Reference pulse is on either Field 1, line 11,

or Field 3, line 10.

e.. Check—Risetime and falltime should each be

120 ns to 160 ns.

25. Check VIRS Amplitude

a. Connect the Black Burst output connector to the

1480 Ch A input and terminate in 75 Q. Set the VIRS

pushbutton in the on position.

NOTE

If the SPG1 or SPG2 is internally set for full field

reference, do not use the 1480 Line Selector func-

tion. If the VIRS is not set for full field, use the 1480

Line Selector to find the VIRS on line 18 or line 19.

b. Set the 1480 display to 10 us/div, Volts Full Scale to

0.5, and push in the Cal and Oper switches.

c. Check—Using the Amplitude dial of the Calibration

Fixture to match the sync tip with blanking, read 286 mV

+3.6 mV.

26. Check DC Level

a. Set the 1480 Volts Full Scale to 1.0, Display to

10 ys/div, push in the Oper switch, set the DC Restorer Off

and Response switch to Aux Video In. Position the trace to

the O IRE graticule line and change the Black Burst output

cable to the Aux Video In connector.

1-10

b. Check—The waveform blanking level should be 0 V

+50 mV (+7 IRE).

c. Return the Black Burst output cable to the 1480

Ch A input connector.

27. Check VIRS Luminance Levels

a. Check—Use the Calibration Fixture to read the

following:

Setup Level—53.57 mV +3.57 mV

Gray Level—357 mV +3.57 mV

Chrominance Pedestal—500 mV +5 mV

28. Check VIRS Luminance Risetime

a. Set the 1480 to measure risetime—Mag at .1 ys/div.

b. Check—Luminance risetime should be 250 ns

+37.5 ns.

Graticule A has built-in risetime and falltime measure-

ment capability. Point R at 80 IRE Units aligns with T on

the 0 IRE Unit reference line.

To measure risetime or falltime, set the transition

amplitude to 100 IRE Units (use the VARiable Volts Full

Scale). Vertically position the display so that the transition

is from the —10 IRE Units line to the +90 IRE Units line.

Use the 100 ns/div time base and horizontally position the

rise (or fall) of the transition through point R on the short

2 IRE Unit/div scale. Measure the distance from point T on

the O IRE Unit reference line to where the transition

crosses the reference line.

29. Check Sync Risetime

a. Check—Sync risetime should be 130 ns +20 ns

—10 ns.

30. Check Burst Risetime

a. Push in the HORIZ UNLOCK pushbutton on the

SPG front panel. Push in the INTERNAL/EXTERNAL

pushbutton.

b. Check—Burst risetime should be 400 ns +60 ns.
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31. Check VIRS Chrominance Risetime

a. Push in the HORIZ UNLOCK pushbutton on the

SPG front panel.

b. Check—Chrominance

+150 ns.

risetime should be 1us

c. Release the SPG HORIZ UNLOCK button.

32. Check Chrominance Bandpass Filter

a. Connect the Black Burst output to the Spectrum

Analyzer and display the chrominance signal.

b. Check—Third order harmonics should be —30 dB.

33. Check Residual Subcarrier

a. Set the 1480 VFS to 0.2 and position the blanking

level at the O IRE graticule line.

b. Check—Residual subcarrier should be 2.5 mV or

less.

Operating Instructions—SPG1/SPG2

34. Check Chrominance Amplitude

a. Set the 1480 to Cal mode. Use the Calibration

Fixture Amplitude control to position the top and bottom

of the chrominance packet to the blanking level. Subtract

the two readings to obtain the actual amplitude.

b. Check—Chrominance amplitude should be

285.7 mV +2.86 mV and the bottom of the chrominance

packet should be even with the gray level.

35. Check Black Burst Setup Level

a. Display the Black Burst signal on the 1480.

b. Check—Setup level should be 53.57 mV +3.57 mV.

36. Check Black Burst Timing

a. Check—Refer to Fig. 1-4 for timing details.

Black Level

mune Blanking Level

so

IRE

0- ———

| |
| |

| |

| | ! |
| Sync Level | | |

| 4 | P|
_ajgt+ —_ LZ 9.3 us 1.4 us onme | ae wih —| 63.56 pis (NOMINAL) —-| en 3109-044

Fig. 1-4. Black Burst timing details.
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Operating Instructions—SPG1/SPG2

37. Check Subcarrier Phase

a. Connect the 1410 Mainframe subcarrier output to

the vectorscope CW Ext ¢ Ref input. Connect the other Ext

@ Ref input to Ch B through the 10X attenuator pad.

Connect the BLACK BURST output to Ch A. Display ChA

and Ch B.

b. Use the Vectorscope Line Selector to display the

VIRS if not in full field mode.

c. Check—VIRS subcarrier phase is within 0.5° of the

SPG1 or SPG2 burst phase.

38. Check VIRS Timing

a. Display the VIRS on the 1480.

b. Check—Refer to Fig. 1-5 (in the Operating Instruc-

tions section) for timing details.

39. Check Return Loss

a. Remove all connections from the SPG1 or SPG2, the

1410, and the Test Oscilloscope.

b. Set the SPG1 or SPG2 for INTERNAL operation.

c. Trigger the Test Oscilloscope internally.

d. Connect the Return Loss Bridge to the Test

Oscilloscope Differential Comparator.

e. Connect the Leveled Sine Wave Generator through

50 Q to 75 Q Minimum Loss Attenuator to the Return Loss

Bridge input.

f. Set the Leveled Sine Wave Generator Frequency

Range to Ref (5 MHz), and the Test Oscilloscope Volts/Div

to .1 V. Set the Differential Comparator for differential

operation.



g. Remove the 75 termination from the Return Loss

Bridge Unknown arm and adjust the Leveled Sine Wave

Generator Output Amplitude control for 500 mV display

amplitude.

h. Replace the 75 Q termination on the Return Loss

Bridge Unknown arm.

i. Set the Test Oscilloscope Volts/Div to 10 mV.

j. Adjust the Return Loss Bridge Balance control for

minimum display amplitude.

k. Remove the 75 Q termination from the Return Loss

Bridge Unknown arm.

|. Check return loss of all outputs on the SPG1 or SPG2

front panel and the 1410 rear panel (except SUB-

CARRIER) by connecting the unterminated Unknown arm

to each connector and checking the Test Oscilloscope

display amplitude for 16 mV or less.

Operating Instructions—SPG1/SPG2

m. Check return loss of the loop-through inputs on the

1410 rear panel by connecting the Unknown arm to one

side of the loop-through connector and the 75 Q termina-

tion to the other side. Check for 3 mV display amplitude.

n. Remove the Return Loss Bridge.

40. Check Isolation

a. Check all double and triple outputs for active and

passive isolation in the following manner:

Passive Isolation. Connect the output of interest

through 759 termination to the Test Oscilloscope

input. Observe the signal amplitude at that output while

shorting another output of the same signal to ground.

The observed signal amplitude should change by no

more than 1%.

Active Isolation. Observe the output of interest on

the Test Oscilloscope while introducing a subcarrier

signal into another output of the same signal. The

subcarrier signal should be attenuated at the observed

output by at least 40 dB. The introduced subcarrier

signal amplitude should be varied from 0.5 to 4.0 volts.
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Section 2—SPG1/SPG2

SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

The performance requirements listed here apply over an ambient temperature range of 0°C to

+50°C. The rated accuracies are valid when the instrument is calibrated at +20°C to +30°C with ten

minutes warm-up time. A twenty minute warm-up is required for rated accuracies 0°C ambient

temperature.

Characteristics Performance Requirements

GEN LOCK

Input Configuration

Input Requirements

Sync Source

Sync Amplitude

Burst Amplitude

Burst/Sync Ratio

Return Loss

Loss of Lock

SPG1 SPG2 Only

Does Not Apply

75 Q loop-through

1 V nominal composite video or black

burst, sync negative.

286 mV +6 dB.

286 mV +12 dB.

Within 6 dB.

=—46 dB to 5 MHz.

Indicated by front-panel LED’s (auto-

matic switching to full or partial

internal).

Gen-Locked Subcarrier

Phase error with Frequency Change

Phase Error with Temperature

Change (input burst within 10 Hz

of nominal, oven temperature in

normal range).

Phase Error with Burst Amplitude

Change (input burst frequency

within 10 Hz of nominal, oven tem-

perature in normal range, ambient

temperature +20°C).

Phase Stability

(Breezeway Effect)

Phase Stability with Dynamic APL

Phase Stability with Noise

Chroma Phase Range

Line Sync Delay Range

Within 0.5° with input burst fre-

quency change of +10 Hz.

Within 5° with ambient temperature

change from 0°C to 50°C, within

1° for any 10°C increment from

0°C to 50°C.

+1° with amplitude change from 210 mV

to 420 mV, +3° with amplitude range

from 75 mV to 1.2 V.

0.2° for burst timing errors including

burst width variance (8 to 10 cycles)

and breezeway variance (+0.28 ps).

0.1° or less with APL change from 10%

to 90%.

Within 1° with rms white noise at

24 dB below nominal p-p picture signal

(nominal 714 mV).

360° via front-panel goniometer.

Internal switch sets delay range to

+10 us, —4 us. Front panel

range +1/2 us.
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Specifications—SPG1/SPG2

Characteristics Performance Requirements

Stability (over ambient temperature

range 0°C to 50°C).

Subcarrier to Sync Lock Timing

Line Lock

Subcarrier Lock

Horiz Jitter

Line Lock

Subcarrier Lock

Field/Frame Sync

SPG1 EXT—SPG2 GEN LOCK & EXT

Adjustable, range: +2 lines, —3 lines.

Adjusted for 0 lines error.

Within 70 ns.

Within 35 ns.

10 ns or less.

4 ns or less.

Fast Lock: Direct-acting in 1 field.

1 line time offset provided.

Slow Lock: 1 line/field slew.

(Remainder of specifications common to SPG1 and SPG2)

EXTERNAL Reference

Input Configuration 75 Q loop-through.

Input Requirements

SUBCARRIER INPUT

Amplitude

Frequency

Return Loss

1.0 V to 4.0 V p-p.

3.579545 MHz +10 Hz.

2—46 dB to 3.579545 MHz.

COMP SYNC INPUT

Amplitude

Polarity

Return Loss

2.0 V to 8.0 V p-p.

Negative-going.

2—46 dB to 5 MHz.

Loss of Lock

Subcarrier Stability

Line Sync Delay Range

Chroma Phase Range

Indicated by front-panel LED indicators. Automatic

switching to partial or full internal reference.

Output follows input.

Internal switch sets delay range to +10 us, —4 us.

Front Panel Range +1/2 us.

360° via front-panel goniometer.

SYNC GENERATOR

COMP SYNC

Timing

Equalizing Pulse

Duration

Equalizing Pulse

Sequence Duration

Field Sync Duration

2.3 us £100 ns.

Measured at 50% points.

3 lines

27.0 ws +200 ns. Measured at 50% points.
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Specifications—SPG1/SPG2

Characteristics Performance Requirements

SYNC GENERATOR (cont)

Field Sync Pulse

Sequence

Duration

Interval Between Field

Sync Pulses

Jitter

Line Sync Period

Line Sync Duration

6-6-6

3 lines.

4.77 us £100 ns.

Measured at 50% points.

4 ns or less.

1

subcarrier X2

455

4.70 us +100 ns at 50% point. 4.8 us at 10% point.

COMP BLANKING

Line Blanking 10.7 us nominal, adjustable 9 to 12 us. |

Duration Measured at 50% points.

Field Blanking 20 lines nominal, adjustable 16 to 21 lines.

Duration

BURST FLAG

Delay From Line Sync Adjustable.

Duration 2.51 us +50 ns (9 cycles of subcarrier, adjustable).

LINE DRIVE

Duration Start of line blanking to end of line sync +100 ns.

FIELD DRIVE

Duration 9 lines.

FIELD REFERENCE

Position Field 1, line 11 or Field 3, line 10.

VIRS

Chrominance

Amplitude

Phase

Envelope Risetime

285.7 mV +£2.86 mV (40 IRE +0.4 IRE).

Within 0.5° of burst.

Sin? shaped, 1 us +150 ns.

Luminance

Setup Level 53.57 mV +£3.57 mV (7.5 IRE +0.5 IRE).

Gray Level 357 mV +3.57 mV (50 IRE +0.5 IRE).

Chroma Pedestal

Rise and Fall Time

500 mV +5 mV (70 IRE +0.7 IRE).

Sin? Shaped, 250 ns +37.5 ns (£15%).

Timing See Fig. 2-1.
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