
INSTRUCTION

MANUAL

SUPPLEMENT

Serial Number

This insert is provided as a supplement to the Instruction

Manual furnished with this instrument. The information

given in this insert supersedes that given in the manual.

This insert material Copyright 1970 by Tektronix , Inc.,

Beaverton , Oregon . Printed in the United States of America.

All rights reserved . Contents of this insert may not be re

produced in any form without permission of the copy

right owner.

144/R144 NTSC

TEST SIGNAL

GENERATOR

Tektronix , Inc. P. O. Box 500 Beaverton , Oregon 97005

070-1084-00

Phone 644-0161 Cables : Tektronix

970



BEAUMARDDow

POWER
DOW

www

STANDARDSONG

www

POWER

BY

OVEN TEMPNORMAL

COLOR BAR

CONNENCE CARBaran

COLOR BAR
AMP

SETA WARS

CONVERDENCE SUBCARRIERPATTERN

2010 *
COMPRYNC

R144 NTSC TEST SIGNAL GENERATOR

(A) R144 NTSC TEST SIGNAL GENERATOR ( rackmount model)

mac

(***
144 NTSC TEST SIGNAL GENERATOR

***

SETUP

2

EKTRONIX INC. BEAVERTON GREGON GRA

comBLANKING

TEKTRONER, INC BEAVERTON OREGON SA

w

2080

BARS

SYNC

COMPVIDEO

THE PR
CREE

COMPBLANKING

MOD STAIRCASE
CARRER

NO

VIEPS

VIDEO

APLIRE LEVEL

COMPVIDEO

You

Mand

BARR
W

MOD STAIRCASE
SOKASUR STEPS

00

AP(RE LEVERXXX

VITSHELD SIGNAL

LIKE$2

**

*30 %

22
20

Nale

s

VITS
FIELD SIGNAL

(B) 144 NTSC TEST SIGNAL GENERATOR (cabinet model for portable use)

28

yearPOSITION

CONVERGENCECROSSHATEN DISPLAY

VERY
382

2
LINE

Year

OTOR
WITA

HORIZPOSITION

CONVERGENCECHOSEHATCH PLAY

VERYPORITION

VIRT

WORKEPOSITION

SYNCHRONIZATIONRYPHASE BURST SYNE

SUBCARRIERPHASE

SYNCHRONIZATION
* BURST SYNC

190320

525

SUNCARRIERPHASE

PATTERS
**
SHUKY

COMPVIDEO
EXY VIDEOWIPE

PATTERN

COMPVIDEO
EXT VIDEOWIPE

I



General

The 144 NTSC Test Signal Generator is similar to the

Type 140 NTSC Test Signal Generator , but with added

capabilities for generating multiple-pattern displays , partic

ularly adapted for utility -channel service in community

antenna systems (CATV) .

144/R144 NTSC

TEST SIGNAL GENERATOR

A front-panel COMP VIDEO PATTERN switch selects

the operating mode . Set to SINGLE PATTERN , the 144

provides the single pattern function of the Type 140. Set to
MULT PATTERN , the 144 provides a multiple pattern

composite video output consisting of convergence, color

bars, gray scale , and an insert area for displaying two ex

ternal video inputs . The uses for this pattern are almost
limitless.

Multipattern

The multiple pattern display is , basically , the con

vergence pattern display which can be over- ridden by the

Luminance
Only

Luminance
and

Chrominance

White

White

Grey

Yellow

Grey

Cyan

External Video A

Grey

Green

Wipe

internally generated color bar or modulated staircase

patterns. This composite display can , in turn , be over
ridden by the external video . The pattern sequence is user

selected, internally , with insulated jumpers . The internally

generated video segment and external video segments are
inserted into the composite video output in place of the
crosshatch video, line for line.

Pattern segment locations can be from picture lines 22

through 261 , and height can be selected in one line (per

field ) increments from to 255 lines . (Segments are locked

out during vertical blanking .)

The generator is preset to provide luminance/color bars

segment ( lines 74 through 106) and external video segment

( lines 179 through 211 ) at equal distances above and below

the center of the picture ; see Fig . 1 and Fig . 2.
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Fig . 1. Preset Multiple Pattern Display.
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COLUMN

E

U

C

B

A

2

FUNCTION

Color Bar Start
( Luminance Only)

Chrominance Add

Characteristic

EXTERNAL VIDEO

INPUTS

A and B

Color Bar Stop

External Video Start

External Video Stop

Impedance

Return Loss

2⁰ 2¹

144 SPECIFICATION

+

TABLE 1

+

External Video

The external video segment may be from either or both

of two external sources . An EXT WIPE control provides

switching between the two sources as a function of horizon
tal line time.

2²

The external video may be either composite or non
composite video . Setup is normally preserved , but can be

inserted by the front panel setup selection . The 144 does
not delete setup from the external video .

Synchronization

The external video and the 144 must be synchronized .
The 144 must either be sync'd from the external video
source with composite sync and subcarrier (if color is

desired ) , or it must act as the master sync source. The 144
cannot be GEN - LOCKED (e.g., synchronized from comp
video) .

+

+

The specifications as listed in the Type 140 manual

apply to the 144 in addition to the following given in Table
1 .

75 ohm loop -through .

+

+

Performance Requirement

+

280

40 dB or greater , DC to 3.58 MHz.

+

+

24 25
16 32

+

+

+

Fig. 2. Preset Multiple Pattern Function Selector.
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Response
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Amplitude

Composite

Video

Frequency

Response

27
128

Differential

Gain

Differential

Phase

O

EXTERNAL VIDEO

AMPLIFIER

Crosstalk From

Internal Sources

+

+

Crosstalk A and B

TOTAL
COUNT

MULTIPLE PATTERN

68 + 6 =

84 + 6 =

100 + 6 =

Non-Composite 0.714 volt peak to peak .

173 + 6 =

205 + 6 =

PICTURE
LINE

74

90

106

179

211

1.0 volt peak to peak.

Flat to 3.58 MHz within 3% .

Two IRE or less overshoot, one

IRE or less tilt with T -step input.

CONVERGENCE

PATTERN

Pulse Amplitude 75 IRE units.

3% or less, 10% to 90% APL .

2° or less, 10% to 90% APL .

At least 40 dB , DC to 3.58 MHz.

At least 40 dB , DC to 3.58 MHz .

OPERATING INSTRUCTIONS

General

The normal operating instructions given in the Type 140

Instruction Manual are applicable to the 144 when operated

Ai



with the COMP VIDEO PATTERN switch in the SINGLE

position. Setting the PATTERN switch to MULT position

makes it possible to allocate vertical segments of the

composite video output display to be occupied by any of

five different test signals.

Line Selection

Five columns of jumper pins are provided for setting up

the lines of the picture to be occupied by the various

available signals . Each column , identified on the circuit

board as A , B , C , D , and E , has eight jumpers, each of

which can be put into one of two positions : onto the center

and left pins (" ") or onto the center and right pins ( " + ") .

Each jumper row represents a binary count in ascending

powers of 2 as noted on the board to the left of Column A

(1, 2, 4 , 8, 16 , 32 , 64 , and 128 ) . With all jumpers in the

right-hand position (" +") , the total count becomes 1 + 2 +

4 + 8 + 16 + 32 +64 + 128 equals 255. The count is

similarly additive for any combination of " " and "+"

jumper positions . The jumpers are color-coded 1 through 8

(EIA, RMA, or RETMA color-codes) to assist in quick

identification . The count is reset for each field so the

selection range covers all active picture lines.

NOTE

Except for certain special effects, to be discussed

later, a jumper should always be securely installed in

either the " " or the "+"position .

The functions selected by the five columns of jumper

pins are as follows:

Column E : Selects the first line of the Luminance/Color

Bar display segment.

Column D : Selects the first line in the Luminance/Color

Bar segment that will have chrominance added to the

luminance signal .

Column C : Selects the ending line of a Luminance/Color

Bar segment.

Column B : Selects the first line of the External Camera

Video display segment.

Column A: Selects the last line of the External Camera

Video display signal .

There is no Luminance Only portion of the

Luminance/Color Bar display when the front panel VIDEO

144/R144

switch is in the down position . In this mode , the segment is

continuous as set by the MOD STAIRCASE controls.

The NTSC line number in each field on which a selected

function will become effective is the binary count selected

by the jumpers plus 6. To obtain the start of the external

camera video segment at line 131 , a binary count of 131

minus 6, or 125, is needed (64 + 32 + 16 + 8 + 4 + 1 ) . The

gray (128) and red (2 ) jumpers in Column B would be set
to " " and all the others in that column to "+".

The minimum selectable binary count for a function to

occur is 16 (equal to line 22 ) . If a binary count of 15 or less

is set up, the function will be locked out by action of the

Vertical Blanking signal , which acts on the control logic to

keep video information other than VITS out of the Vertical

Blanking Interval . For binary counts of 16 through 255

(picture lines 22 through 261 ) , any desired combination

can be set up .

If a count of through 15 is set up for a stop function

(Column C or Column A ) , it is the stop function which will

not occur and the display , assuming a proper start function

has been initiated , will continue until it is automatically

reset by the Vertical Blanking pulse at the end of the field .

The technique of setting a stop function to can be used

to obtain the continuation of a luminance/color bar or an

external camera video display segment through lines 261

and 262. Normally , the last available stop selection (binary

count 255) terminates the segment after line 260, leaving

convergence pattern on lines 261 and 262.

Segment Priorities

The selectable displays each carry a logic priority, to

cover instances where range selections overlap . This built- in

feature allows setting up some displays that would not

otherwise be possible.

First priority is given to External Video. Its display will

always appear on the selected lines , regardless of what else

may also be programmed to occur on those same lines .

Second priority is given to the Internal Luminance/Color

Bar display . Its programming takes precedence over the

Convergence Pattern , but not over External Video.

Third priority is given to the Convergence Pattern

(cross-hatch lines and/or dots) . This display only occurs on

lines not otherwise programmed .

3
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Using the priority system , an External Video display can

be flanked above and below by color bars, with the

Convergence Pattern at the top and bottom of the screen .

As a side-effect of the logic priority system , the

Convergence Pattern display will be blanked by the selected

picture segment programmed for the Chroma-added portion

of the Luminance/Color Bar display even when there has

been no "Start Luminance/Color Bar Display" command

programmed (e.g. , with Column E set to " " or to some

point after the Column D setting ) . Where "ADD Chroma"

is set prior to "Start Luminance/Color Bar" , there will be a

blanked portion (no Convergence Pattern ) from the

selected "Add Chroma" line to the selected "Start

Luminance” line , and there will be no luminance-only

segment in the Color Bars display . The blanked portion

may be occupied by the External Video Segment if so

programmed, providing a blank " frame" for this segment.

Special Effects

Repeated Segments . The jumpers represent binary

fractions of the field during which the function represented

by a given column is inhibited . The " 128" jumper inhibits

during the first half of the field when in "+" and in the

second half of the field when in the "O" position . If it is in

neither position , the function can occur twice per field . If

both the "128" and "64" jumpers are removed , the

function can occur four times , and so forth . Some care in

programming is required to avoid confusion in multiple

display modes, however.

The basic rules are :

(a) A start and stop both should be programmed to

occur within the first selected fraction of the field .

Example: Four repetitions of the Luminance/Color Bar

signal are desired . The start , add -Chroma and stop

jumpers should be set up to provide the complete

display between count 16 ( line 22 ) and count 63 ( line

69) .

4

(b) To secure equal-duration recurrences, both the

start and stop functions must be programmed to repeat.

In the example above (4 occurrences) , the "128" and

"64" jumpers must be disconnected in Columns E , D ,

and C in order to obtain the same display each time.

(c) The minimum binary count for a function to

occur in the first fraction is 16 ( line 22) . Assuming that

four occurrences are programmed ("64" and "128"

jumpers disconnected ) , the second cannot start earlier

than 16 lines past the "64" count, or line 86. If the start

is set to 15 or less, it will not occur in the first quarter of

the screen, but will occur only at lines 70 + x , 134 + x

and 198 + x, where x is the binary count set up.

(d) Note that for External Video , only the signal

source is repeated , not the actual display . What appears

on screen will be whatever is in the camera's field of

view at the selected locations , permitting apparently

independent pictures to be "windowed " from the same

camera.

Assume that the desired display consists of a section of

convergence pattern ; an External Video input from a

camera showing current time and temperature , with wipe to

a second camera showing , for instance , a traveler with news

headlines or weather forcast ; some more convergence

pattern , then luminance & color bars, then

convergence pattern , then back to the External Video, this

time showing channel identification with wipe to program

listings; and finally , more convergence pattern .

more

Procedure: Normally , for single -occurrence displays , it is

convenient to plan duration and separation of the displays

on the basis of crosshatch squares (duration of one

crosshatch pattern segment is 17 1/2 lines , established by a

count of 17, 18 , 17 in one field and 18, 17 , 18 in the

opposite field ) . For multiple displays , however, the

repetitions of a given source are separated by a binary

fraction of the field ( 1/2 , 1/4 , 1/8 etc. ) and the transitions

cannot all be made to coincide with the crosshatch lines.

The 240 active picture lines contain 13 5/7 crosshatch

squares of which perhaps 12 (210 lines from line 37

through line 246) will be visible in a typically overscanned

receiver.

For a full row of crosshatch across the top of the screen

(say, lines 37 to 55) , External Video would be programmed

to start at line 56 , which is binary count 50 (32 + 16 + 2) .

If the External Video Start " 128" jumper is removed ,

External Video will also start again at line 56 + 128 = line
184.

If the duration of External Video were set to 3 full

crosshatch squares , the second segment would run to line

236, about 9 lines ( 1/2 square ) from the bottom of the

screen of the hypothetical receiver . To get a full row of

crosshatch squares across the bottom , the External Video

duration must be set back to about 2 1/2 squares , or about

44 lines. External Video stop (Column A) would then be

set to line 100 (Binary 94 64 + 16 + 8 + 4 + 2) . The

External Video Stop " 128" jumper should be removed (set

sideways) to obtain a repetition of the " stop" command .

=

The area from line 101 to line 183 is now open for

insertion of the Luminance/Color Bar signal . The area

encompasses a little less than 5 crosshatch squares. If the



crosshatch positioning is adjusted to put a line at the top of

the screen ( line 37) , there will be a crosshatch line at line

107 , one at line 124 or 125 , another at line 142 , one at line

159 or 160, and another at line 177. Setting the

Luminance/Color Bar display to run from line 126 (Binary

120 = 64 + 32 + 16 + 8 ) to line 158 (Binary 152 = 124 + 16

+ 8 + 4) , and adding Chroma at line 136 ( 124 + 4 + 2) , then

provides complete crosshatch squares above and below the

color bar pattern .

The above allocations are purely arbitrary and may be

varied widely according to requirements.

Variant Patterns . The Luminance/Color Bar display of

the Ext Video display may be caused to occur twice in one

half of the display and not at all in the other half by

removing the "64" jumper from the start and stop segments

(storing the jumper on an unused pin ) , but leaving the

"128" jumper in place , if the duration of the segment is

kept less than 48 lines.

A short-duration display in the top half of the screen ,

plus a longer-duration display from the same source in the

second half of the display may be secured by programming

a start and stop in the first half, and removing the " 128"

jumper only from the "start" column . In the second half of

the display , the "stop " is still inhibited , so the source

remains enabled from the second "start" point to the end
of the field .

Special Notes

Line 21 , Field 2. Line 21 of field 2 contains a half-line of

video , which is driven from the convergence pattern

generator at all times . Depending on the setting of the

Convergence Pattern switches and position controls , this

line may show a half- line of dots , a half of a horizontal

crosshatch line , or nothing at all .

Start/Stop on the Same Line . A start and a stop for the

same function should never be set to the same line . With

several contradictory commands occupying the same

nominal interval , the exact sequence of events is

unpredictable (and in fact will change with changes in

temperature) , with the hazard that two video signals may

be allowed to add , producing overmodulation . Under some

circumstances, the adding may occur at line 21 of field 2 .

This precaution does not apply if the jumpers are set for

single displays (all jumpers at " " or "+" positions) and the

binary count setting is 15 or less.

CIRCUIT DESCRIPTION

General

The circuit description in the Type 140 Instruction

manual is applicable to the 144 when operated with the

144/R144

COMP VIDEO PATTERN switch set to SINGLE . However,

minor differences may occur between schematics and

description as pin connectors have been added or pin

connector lettering has been changed . These differences will

not affect circuit operation . In MULT PATTERN , the

following description applies .

EXTERNAL VIDEO PROCESSING

Program Gate

The Program Gate consists of all components shown on

diagram 3b . The purpose of this circuitry is to select the

appropriate line ( s) on which the internal/external video

signal will be displayed .

Five 10-diode 'AND ' gates are driven by various timing

signals obtained from the field counter . At the proper time

(as determined by selectable pin connectors ) a positive

pulse is obtained and applied to the External Video Logic

stage . These pulses are programmed at the factory for lines

74, 90 , 106 , 179 , and 211 .

External Video Logic

The External Video Logic stage consists of U3015

through U3030, transistors Q3002 through Q3016 and

their associated circuitry (see diagram 12a ) . The purpose of

this circuitry is to provide properly timed signals which will

allow the insertion of the multipattern displays on the

line(s) determined by the Program Gates.

To understand circuit operation , assume factory preset

information to the Program Gate circuitry . Under these

conditions, internal vertical blanking (VITS may or may

not be present, depending on front-panel control settings)

will be displayed on lines 1 through 21 of both fields,

convergence pattern on lines 22 through 73, internal gray

scale ( luminance ) on lines 74 through 89 , internal color

bars on lines 90 through 105 , convergence pattern on lines

106 through 178 , external video on lines 179 through 210,

and convergence pattern on lines 211 to vertical blanking .

During vertical blanking , the vertical drive pulse turns

Q3022 off, pulling pins 5 of U3015 , U3020 , and U3030

(set-reset flip-flops ) high . Pins 6 go low and pins 7 high .

With these outputs , Q3022 is off, allowing no external

video to be displayed ; Q3014 is off , allowing no internal

gray scale to be displayed ; and Q3016 is off , allowing no

internal color bars to be displayed . (During color bar VITS,

CR3016 is forward biased via S24 to turn Q3016 on for

one line , allowing the color bar VITS . ) Note that all inputs

to U3010 are now low . Under these conditions , Q3004

could turn on , reverse biasing CR3004 and allowing

convergence pattern to be displayed via Q3008 and Q3010.

Since this is an undesirable condition during vertical

blanking time (also during internal gray scale , color bar

time, and external video time) , some method of

LO5
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convergence pattern lockout is needed . This is accom

plished by Q3006 , which is one input of a two- input

"PHANTOM AND " gate , the other input being the output

of U3010 . Composite blanking turns Q3006 on , to hold

Q3004 off. This action keeps CR3004 forward biased , and

convergence pattern is locked out . To prevent any delay in

convergence pattern lockout caused by Q3004 and Q3006,

CR3009 is also forward biased by the composite blanking

signal to insure lockout of convergence at the start of, and

at the end of, vertical blanking .

At the end of vertical blanking , Q3002 turns on and pins

5 of U3015 , U3020 , and U3030 return to a low state.

However, the output of the flip -flops will not change.

Composite Blanking now allows CR3004 and CR3009 to

become reversed biased during active line time for lines 22

through 73, and the convergence pattern is displayed .

Convergence gain is set by R3013.

At the beginning of line 74 , a pulse from the Program

Gate circuitry sets pin 1 of U3015A high , causing pins 7 to

go low , pin 6 high . The high on pin 6 inhibits U3010 and

convergence pattern is eliminated from the display . Pins 1

and 2 of U3025A are now both low , which turns Q3014

on, allowing the internally-generated gray scale to be

displayed .

At the beginning of line 90 , another pulse from the

program gate circuitry sets pin 1 of U3020A high , causing
pins 6 to go high , pin 7 low . U3025B now allows Q3016 to

turn on , and the color bar pattern is displayed .

At the beginning of line 106 , another positive pulse from

the Program Gate circuitry sets pins 5 of U3015 and U3020

high . This action shuts Q3016 and Q3014 off , eliminating
the color bar display ; but sets U3010 as described earlier to

display the convergence pattern .

At the beginning of line 179 , pin 1 of U3030 is set high

and pin 6 goes high . Pin 6 going high inhibits the

convergence pattern being displayed , and turns Q3022 on
to drive the external video circuitry .

Video Amplifier

The External Video Amplifier consists of all components

on diagram 12b . The purpose of this circuitry is to provide
external video from either or both external inputs, and pre
sent them on the display . Each input is a high impedance

loop-thru input , and must be terminated into 75 ohms. A

front-panel VIDEO WIPE control , R70 , determines which

input is to be displayed . This control will be discussed

later. Since both the A and B amplifiers have identical

circuitry, including clamps , only the A amplifier and

clamp will be discussed .

The external video signal is applied to a standard RC

coupled amplifier having a gain of about 4.5 . R3025 and

6

C3025 are provided to set the AC and DC stage gain . The

signal is then applied to emitter follower Q3026.

Since the amplifier is AC coupled , some means of DC

restoration is needed . This is accomplished by delaying the

composite sync signal so that clamping will occur during

the external video signal back porch time . The delay is

accomplished via Q3042 , Q3044 , and Q3046 . The delayed

composite sync pulse then saturates Q3036 , and clamps the

external video signal at volts during back porch time.

L3036 and C3036 prevent any 3.58 MHz from interfering

with the clamp circuitry . This clamp signal drives Q3028,

which will be described later.

Switching the external video signal to display either A or

B , or both A and B , is accomplished by Q3064, Q3068,

Q3050, Q3052 , and Q3056 , which are dependent upon the

setting of the front-panel EXT VIDEO WIPE control ,

R70. For this description , assume that R70 is at the B
position , and an external video signal is applied to the

external A input.

The positive pulse developed by U3030 during lines 179

through 211 is inverted by Q3022 (see diagram 12a)

and applied to Q3072 . Q3072 turns off, and if Q3070 is

off, allows Q3066 to turn on . Q3070 , driven by composite

blanking, prevents any external video during sync time.

With Q3066 turned on during active line time , current is

available to the differential comparator , Q3064 and Q3068.

Since R70 is set at +3.6 volts (B position ) , Q3064 will

conduct according to its base drive . Base drive for Q3064 is

a ramp produced by integration of the composite sync by

R3071 and C3062 . Ramp drive will allow switching at any

point in time during an active line , as determined by the

setting of R70 . ( For example , if both A and B were being
displayed on an equal time-shared basis , one half of a

particular line would contain video information from A and

the second half of that same line would contain

information from B. ) The output pulse from Q3064 drives
Q3050 .

Q3050, Q3052 , and Q3056 form another differential

comparator with current supplied via Q3054 . ( If Q3066 is

off, all current via Q3054 is through Q3056 to another
differential comparator , Q3058 and Q3060 . R3068 and
R3069 divide the current in such a manner as to allow

Q3060 to pass only the required current to offset any DC

bias current requirements of Q3040 and Q3030, to hold the

output of volts . ) Since R70 is at the B position , the
drive to Q3050 turns off Q3056 and the current switches to

Q3050 . All current must now pass via Q3028 and Q3030 .

Any signal now driving Q3028 controls current through

Q3030, and the desired video output is obtained .

MAINTENANCE

Replace existing circuit board pictures with the

following. One board is new (EXTERNAL VIDEO

PROCESSING ) . All other information in the Type 140

manual is applicable to the 144.

I
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Q484

4505

Q453

Q443

Q463 R463

R45

Q454 R454

0454

R495 R496

0423

Q423

Z

R413

Q403

0403

Q475

0475

Q434 R434

R434

UC484
R484

Q433 R43380

Q433

R403

R453

R463

R443

CR424
R424

2413

R

404

C495

R474

'C' Shield for 'B'

'Z ' Brn on wht

R433

R464

C465

R453

R445 C445
R455

C455

R475 R485
R476 CR477

C487

R486

R443

R435 R444

0424

K495

Q424

R414

R465

BAR DRIVE

K495

CR425

Q465

20465

'D' Shield for 'E'

Q456

0456

L

D E

Q455

0455

0445

0445

Q436

0436

R406

KC406

Q435

Q435

'E ' Orn on wht coax

O

C496

R466

R456

R436

0426

R487 R497 R488

Q426

0487

R416

0426 0477 0478

L466

0487 R478

L466

C456

L456

Q446

C477

Q476 0477 0478

CR426

C407

R427

)

R407

R446 R437

0404 1414 0406 R416

0404 0406

VIDEO OUT

R489

L456

R447

C467

Y

R498

C451

Q447

Q437

0437

0427

0427

Q407

0407

R417

R478

C478

C427

C468

C458

R408

R417

R499

CR428

R418

R428

R467

R438
R448)

********

X

R468

L458

L468

C427

CR479

C489

R458 R459
C479

R469 R479

LA

R439 R429

R449

0428

Q428

U

R499

R419

Q408

0408

'Y' Brn on wht

C469 PO

RS

CR406

R

409

R500

C459

R419

'X ' Brn on wht

L468

L458

Fig . 3. BAR DRIVE and VIDEO OUT board ; component identification and wire color code.

144/R144

'G' Shield for 'H ' .

'H ' Brn on wht coax

'K ' Brn on wht

'L' Brn on wht

'M ' Shield for 'N'

'N ' Red on wht coax

'P ' Blk -yel on wht

'R' Vio on wht

'S' Blu on wht

'T' Blk-blu on wht

'U ' Blk-grn on wht

'V' Brn -yel on wht

'W' Blk -orn on wht

7



144/R144

'BC' Brn-grn on wht

'BB' Blk-gry on wht

'BA' Vio on wht

'AZ' Brn-gry on wht

'AW' Red on wht

'AT' Gry on wht

'AS' Blk

'A' Brn on wht

'BG' Red-orn on wht

'BF' Red on wht

'BE ' Blk-orn on wht→→→ BE

'BD' Orn-blu on wht → BD 0371

'B' Red on wht

'AN' Blk on red

'AM ' Vio on wht

'AQ' Blk-blu on wht

'AP' Yel on wht

'AO' Orn on wht

8

'AV' Blk gry on wht- AV

'C' Blu on wht

R391

346

BC U361

BB
BAU361

AX
AWU341

0333

128

U391

AM

CR342

CR343

AU U321

U341

ASU

AR Q311

0311

BH 0391 0381 392 0385
BG 0381

BF U371

0321

U301

CR341

CR345
CR344

CR348

CR346 CR347

Q333

R392

R3115

50301

R361

322

CR332

CR333

CR336

GR372

R333
R332

CR335

'D' Orn on wht

CR338

U392

4322

U372

0312

CR331

U322

0312

'E ' Brn -yel on wht

U302

CR334

U342

CR337

U342

zzen

'F' Blk-grn on wht

SU302

0362

U362 342 U364

R394

R312

670

0956-00

FIELD

TIMING

CR322

CR323

CR326

'G' Red -yel on wht

'H ' Blk on red

Q394

Q394 0384

C372

3443

CR325

CR328

R374

U324

U324

Q314

U304

CR321

CR324

'I' Brn -blu on wht

0364

CR327

Q384

2385

U374

U344

U344

R314

CR312

CR316

R396

CR311

FU396

R365

U346

U338

CR313

CR315

CR314

U336

CR318

CR317

U334

U396

366

U376

U376

U366

US

U346

0334

CAPACE

1338 U326

•

9
€
8

CR302

B

R366

CR303

CR308

CR305

CR306

'J' Vio on wht

1000000

Q397 0398

Q387

U326

CR301

Q316

CR304

U306

0387-0388

C366

CR307

'K' Brn -grn on wht

'L' Red -orn on wht

'M' Red-vio on wht

R317

Q388

U378

U368

U348

U348

U306

328

'N' Red -blu on wht
'O' Blk

8981

R397

0301

CR309

CR300

R367
CR369

R368

6
દદ
u

U328

Q317

0317 03

R301
R300

R302

8328

U308

Q301

Q318

8628

C338 R338

CR310
* CR319

Q303

U399

1308

R318

'P' Brn-red on wht

CR320

U399

U379

U369

U349

R319

03790'Q' Brn on wht

RG'R' Red on wht

S'S' Gry on wht

U329

U369

Q305

SU349

R399

1234

4379

AA

329 AB

Q319

U309

378

Fig . 4. FIELD TIMING board ; component identification and wire color code.

AD

ABC

CR329

0307

CR339

309

CR349

CR340
CR330

U309

R303
AJ

ATR309R307R305R304 R306 R308

PPPPP
=

Q309 AH

'T' Blk-vio on wht

'U' Orn on wht

'V' Blu on wht

'W' Blk -red on wht

- 'X' Grn on wht

'Y' Grn on wht

AC' Blk -grn on wht

'AD' Yel on wht

'AF' Blk-brn on wht

'AG' Orn on wht

'AH ' Grn on wht

'AI' Yel on wht

'AJ' Orn on wht

'AK' Red on wht

'AL ' Brn on wht

A



'AE' Brn -orn on wht

'AD ' BIK

'AB' Grn on wht

'Z' Blk-orn on wht

'X' Red-yel on wht
'W' Blk on red

'V' Blk on red

'U' Blk on vio

'R ' Brn on red

A

AP

AQ

Q3072

Q3070

Q3066

Q3068

'AG ' Yel on wht
'AH ' Blk on wht
'AJ' Red on wht

Q3064

R3015

R3002

Q3062

CR3030

C3018
C3070
R3077

CR3031

U3030

C3019

C3020

R3001
Q3002

Q3002

US

U3030

CR3034

R3035
CR3064

R3018

R3017

R3075
R3074

R3073

R3072

R3071

'AK' Orn on wht

R3070
YOA OUT
C3062

R3006

R3062

CR3015

CR3021

CR3020

CAA
BB

CCC

'AL' Brn on wht

U3020

CR3016

R3076

Q3052 03050

03056

po

3058

030440

3021

03020

Q3022

Q3058

R3064

R3069

R3068
VR3056

R3067

R3065

R3063

Q3054

Q3020

2080

Q3060

R3061

R3019

R3060
R3055

R3066

C3042
R3053

R3056
R3054

PA

Q3056

R3009

U3025

R3051

'P' Brn on wht

N

C3046 Q3046

R3052

Q3044 03042

R3011

CR3009

Q3012 R3013 Q3010

R3048

03060

'M ' Yel on wht

R3014
Q3018

46

CROSSHATO

R3013

3025

TERNAL

VIDEO

PROCESSING

030

'AN' Gry on wht

03040

AIS

C3038

R3045

CR3010

U3015

R3007

R3049
R3050

'AP ' Shield for 'AR'

'AR ' Red on wht coax
'AS' Vio on wht

40

(- R3010

R3047

R3046

L3038

030

013015

R3041

R3039
R3040

R3059

R3058

R3034

R3044

R3043

Q3038

R3042

Q3016

Q3048 R3033

R3037

R3041

DC

LEVEL

C3032

Q3024 03032

R3038

Q3006

03038

03006

3033

U3010

C3033

HF

COMP

Q3014

Q3008

C3033

INPUT VIDEO
EXTERNAL

03008 Q3004

3040

'K' Shield for 'L'

'L' Brn on wht coax

R3012

R3008

JA

R3004

CCR3004

R3003

3010

-U

CR3016

Q3030

C3034

8030
R3032

R3028

C3036

555

R3030

R3029

L3036

Q3036

CR3036

R3031

R3057

C3023

C3028
R3027

R3023
R3024
R3026

Q3028

R3031

R3020

R3022

C3024

DC

LEVEL

R3025

Q3026 03034

R3021

C3025

HE

COMP

3025

"J' Shield for 'H '

Fig . 5. EXTERNAL VIDEO PROCESSING board ; component identification and wire color code.

144/R144

'A' Blk on wht

'H ' Blk on wht coax

'B ' Blk-grn on wht

'C' Brn -gry on wht

'D' Brn -blu on wht

'E' Orn on wht

-'F ' Shield for 'G'

'G ' Brn on wht coax

9



144/R144

10

'K' Yel on wht
'J' Yel on wht
'H ' Yel on wht
'G' Brn -orn on wht

'F' Brn-orn on wht

'E ' Blk on wht

'D ' Brn on wht
'C' Red on wht
'B' Orn on wht

'A' Orn-gry on wht

R789

Q799 0789

CR788

Q798 0788

CR787
R787

Q797 0787

R797

Q796 0786

C795 R775
R795

C785

U785

CR784
CR794

Q794 0784

R796) CR776

0776

R754

Q793 0783

R793
C782

L791

8820

16/1

0777

R768
R777

C779

R778 L768
89/7

R765

U775

R764

R774

R783

C764
R784

C783

R763
R753

R792
C792
R791
CR781 Q762 0752
CR791

769

R771
C761
R761
R751

L769

R773

C768

Q761 Q751

CR770

R760

C767

R772
R762 C752

R752
CR762

C777C

992 Copyright 1970, TEKTRONIX, INC.

'AL ' Red -vio on wht

U745

S

R758
R748

R757

CR747

R744

C759 )

U744

U743

U742

22

000D

R759

R745

U741

'AK ' BIK
'AJ' Blk -brn on wht

C749 Q739
R749
CR749

U745

U744

CR739
R729

0743 6:

70.0957.00

R728

0738 0728

Q737

0737

CR736

U735

U734

U733

U732

MANG

U731

R729

U734

AG

0731731

R738
C727
R727

232468

R726

C726

U725

ga

U724

U723

U722

U721

PR

R719

10%

0722

U721

R709

R718

C718

C717

C716
R707
R716

R705

Q715 Q705

C705

R706

'AG ' Gry coax
'AH ' Shield for 'AG '

C706

R704

Q714 0704

R714
R703

R713
CR703
C702
R702

C712

U712

R711

U711

U712

TIZQ

705

Q705

'L ' Blk -vio on gry coax
'M ' Shield for ' L '
'N ' Brn -brn on wht coax
'P ' Shield for 'N '

'R ' Blk on vio
'S' Blk on vio
'T' Brn on red
' U ' Blk on red

'V' Blk

'W' Red-blu on wht
'X' Blk -orn on wht
'Y' Blk -orn on wht
'Z ' Gry on wht

'AA ' Shield for 'AB'
'AB' Red -red on gry

'AC' Red on wht coax
'AD' Shield for AC '

'AE ' Shield for 'AF '
'AF ' Wht coax

Fig . 6. CROSSHATCH and DOT GENERATOR board ; component identification and wire color code.



CALIBRATION

With the COMP VIDEO PATTERN switch in the

SINGLE position , this instrument can be calibrated as

directed in the Type 140 manual . After completing the
Type 140 calibration procedure , perform the following

additional steps . A Type 140 NTSC Test Signal Generator is
required to calibrate the 144.

1. Cable Connections

a. From the 144 rear- panel EXTERNAL VIDEO A input
connector , connect a 75 ohm coaxial cable to the Type 140
Comp Video connector . Connect a second 75 ohm coaxial

cable from the unused EXTERNAL VIDEO A input
connector to the EXTERNAL VIDEO B input connector.
Terminate the unused EXTERNAL VIDEO B input
connector with a 75 ohm end - line termination .

b . From the 144 rear-panel SUBCARRIER INPUT

connector, connect a 75 ohm coaxial cable to the Type 140
Subcarrier connector . Terminate the 144 unused SUB
CARRIER INPUT connector with a 75 ohm end-line
termination .

c . From the 144 rear- panel COMP SYNC INPUT
connector, connect a 75 ohm coaxial cable to the Type 140
Comp Sync connector . From the unused 144 COMP SYNC

INPUT connector , connect a 75 ohm coaxial cable and a 75

ohm termination to the test oscilloscope Trigger Input
connector.

d . From the 144 COMP VIDEO connector , connect a 75
ohm coaxial and a 75 ohm termination to the Type 1A5
Input connector.

2. Control Settings

a . 144-COLOR BAR , all up ; VIDEO , up; MOD

STAIRCASE , all up ; VITS , up ; CONVERGENCE , up;

SYNCHRONIZATION , all up except REF ; PATTERN ,

MULT; APL/IRE LEVEL , 50% ; LINE , 15 ; VERT and

HORIZ POSITION , midrange ; SUBCARRIER PHASE , as
is ; EXT VIDEO WIPE , CW .

b . Type 140-All switches to STANDARD SIGNAL
position ; all other switches, as is .

c . Test oscilloscope- Externally triggered at 10 µs/Cm .

d . Type 1A5-A input DC coupled at .2 Volts/Cm .

A1

144/R144

3. Procedure

a . Observing the test oscilloscope display , set the Type
140 Color Bar Setup switch to % . Note that one of the
displayed waveforms changes amplitude . This signal will be
used as the standard by which to calibrate the 144. Return
the Type 140 Color Bar Setup switch to 10%.

b . Set the Type 1A5 Volts/Cm switch to 20 mV,
Comparison Voltage Polarity switch to +, and the

Amplitude control to position the display vertically on the
CRT until the line pulse of the convergence pattern and the
75% white pulse of the standard signal are within the
viewing area.

c . CHECK-Convergence pattern line pulse should align
with the 75% white pulse.

d . ADJUST- R3013 ( located on External Video Pro

cessing Board ) to align the two pulses.

e . Rotate the Type 1A5 Amplitude control to position
the setup levels of the display to CRT center.

f. CHECK-Setup levels should superimpose on each
other.

g . ADJUST- R3031 to superimpose to setup levels on
each other .

h . Set the 144 COMP VIDEO EXT VIDEO WIPE fully
CCW.

i . Repeat parts f and g , except adjust R3041 .

j . Set the Type 1A5 Volts/Cm switch to .2 V and the

Polarity switch to .

k . CHECK-75% white pulses should superimpose on
each other; color bars should superimpose on each other.

I. ADJUST- R3033 to superimpose the 75% white
pulses, and C3033 to superimpose the color bars ; repeat
part k .

m . Set the 144 COMP VIDEO EXT VIDEO WIPE fully
CW .

n . Repeat parts k and I , except adjust R3025 and C3025.

11



144/R 144

o. Remove the 75 ohm coaxial cable between the 144

rear-panel EXTERNAL VIDEO A and B INPUT connec

tors . Remove the 75 ohm end - line termination from B , and

reconnect it to A.

p . Observing the test oscilloscope display , rotate the

Type 1A5 Position control to position the blanking levels

of the displays to CRT center . Then , set the Type 1A5

Volts/Cm switch to 1 mV.

q. CHECK-Observing the test oscilloscope display , ro

tate the 144 COMP VIDEO EXT VIDEO WIPE control

from CW to CCW; crosstalk must be 10 mV or less peak to

peak as measured on the blanking levels.

r. Disconnect the 75 ohm coaxial cable and 75 ohm

end- line termination from the 144 EXTERNAL VIDEO

INPUT A connector and reconnect them to the B

connector.

s. Repeat part q , except rotate the WIPE control from

CCW to CW.

t. Set the Type 1A5 Volts/Cm switch to 5 mV , Polarity

switch to +, and rotate the Amplitude control to position

the white level of the display to CRT center .

u . Set the 144 and Type 140 COLOR BAR R-Y and

B-Y switches down .

12

v. Note and record amplitude difference between

standard white level and the 144 white level .

w. Set the 144 and Type 140 COLOR BAR R -Y and

B-Y switches to their up positions.

x . Note and record amplitude difference between

standard color bar and 144 color bar . (Measure on yellow

color bar.)

y . CHECK- Recorded amplitude in part v minus

recorded amplitude in part x should be 30 mV or less.

z . Disconnect all test equipment and connections.

aa . Using the standard Type 140 calibration procedure

as set forth in step 43 , check return loss of the EXTERNAL

VIDEO A and B INPUTS ; should be 40 dB or better.

ab . Using the standard Type 140 calibration procedure

as set forth in step 45 , check differential gain and

differential phase ; differential gain should be 3% or less;

differential phase should be 2° or less.

ac. Disconnect all test equipment and connections.



ELECTRICAL PARTS LIST

The following changes have been made to the appropriate parts lists for this instrument . When ordering replacement parts,

specify instrument type , and serial number . Include the circuit number , part number and description of the desired item .

Values are fixed unless marked Variable.

Ckt . No.

L20

L30

R70

S15

CR300

CR301

CR302

CR303

CR304

CR305

CR306

CR307

CR308

CR309

CR310

CR311

CR312

CR313

CR314

Ai

Tektronix

Part No.

108-0626-00

108-0626-00

311-0008-00

260-0731-00

670-0956-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

Serial/Model No.
Eff Disc

CHASSIS

Inductors

220 nH

220 nH

Resistor

Switch

2k

Lever

Semiconductor Devices , Diodes

FIELD TIMING Circuit Board Assembly

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

var

Silicon

Silicon

Silicon

Silicon

Silicon

Description

PATTERN

144/R144

Complete Board

13



Values are fixed unless marked Variable.

Ckt . No.

CR315

CR316

CR317

CR318

CR319

CR320

CR321

CR322

CR323

CR324

CR525

CR326

CR327

CR328

CR329

CR330

CR331

CR332

CR333

CR334

CR335

CR336

CR337

CR338

CR339

CR340

CR341

CR342

CR343

CR344

CR345

CR346

CR347

CR348

CR349

14

Tektronix
Part No.

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

ELECTRICAL PARTS LIST (cont)

Serial/Model No.

DiscEff

Semiconductor Devices , Diodes (cont)

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Silicon

Description



Values are fixed unless marked Variable.

Ckt. No.

Q301

Q303

Q305

Q307

Q309

R300

R301

R302

R303

R304

R305

R306

R307

R308

R309

C477

R429

R500

A1

Tektronix

Part No.

151-0224-00

151-0224-00

151-0224-00

151-0224-00

151-0224-00

315-0333-00

315-0222-00

315-0333-00

315-0222-00

315-0333-00

315-0222-00

315-0333-00

315-0222-00

315-0333-00

315-0222-00

670-0959-00

283-0185-00

315-0270-00

315-0910-00

ELECTRICAL PARTS LIST (cont)

Serial/Model No.
DiscEff

Transistors

2N3692

2N3692

2N3692

2N3692

2N3692

Resistors

33k

2.2k

33k

2.2k

33k

2.2k

33k

2.2k

33k

2.2k

BAR DRIVE /VIDEO OUT Circuit Board Assembly

Capacitor

2.5pF

Resitors

270

919

Description

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

5%

5%

5%

5%

5%

5%

Complete Board

1/4 W

1/4 W

5%

5%

5%

5%

5%

5%

5%

50 V

144/R144

comp

comp

comp

comp

comp

comp

comp

comp

comp

comp

cer

comp

comp

15



144/R144

Values are fixed unless marked Variable.

Ckt. No.

C738

C3018

C3019

C3020

C3023

C3024

C3025

C3028

C3032

C3033

C3034

C3036

C3038

C3042

C3046

C3062

C3070

16

Tektronix

Part No. Eff

670-0957-00

Description

CROSSHATCH & DOT GENERATOR Circuit Board Assembly

281-0613-00

670-0958-00

290-0415-00

290-0415-00

290-0415-00

283-0004-00

283-0194-00

283-0092-00

283-0111-00

283-0194-00

283-0092-00

283-0111-00

283-0598-00

283-0598-00

283-0672-00

283-0672-00

285-0596-00

ELECTRICAL PARTS LIST (cont)

Serial/Model No.

281-0509-00

Disc

Capacitor

10pF

Capacitors

VIDEO PROCESSING Circuit Board Assembly

5.6μF

5.6μF

5.6μF

.02μF

4.7μF

9-35pF

.1μµF

4.7μF

9-35pF

.1μF

253pF

253pF

200pF

200 pF

.01 μF

Complete Board

15pF

200 V NPO

Complete Board

35V

35V

35V

150 V

50 V

50 V

50 V

50 V

300 V

300 V

500 V

500 V

100 V

500 V

Elect

Elect

Elect

disc

disc

cer

disc

disc

cer

disc

mica

mica

mica

mica

PTM

cer

A)



Values are fixed unless marked Variable.

Ckt. No.

CR3004

CR3009

CR3010

CR3015

CR3016

CR3020

CR3021

CR3030

CR3031

CR3034

VR3056

CR3064

L3036

L3038

R3001

R3002

R3003

R3004

R3006

R3007

R3008

R3009

R3010

R3011

R3012

Ai

Tektronix
Part No.

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0075-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0185-00

152-0127-00

152-0185-00

108-0057-00

108-0057-00

315-0101-00

315-0103-00

315-0272-00

315-0681-00

315-0272-00

315-0272-00

315-0101-00

315-0681-00

315-0102-00

321-0258-00

315-0151-00

ELECTRICAL PARTS LIST (cont)

Serial/Model No.
Eff Disc

Semiconductor Devices , Diodes

Silicon

Silicon

Silicon

Silicon

Germanium

Silicon

Silicon

Silicon

Silicon

Silicon

Zener, 1N755A, 7.5 volts

Silicon

Inductors

8.8 ΜΗ

8.8 uH

Resistors

100Ω

1k

2.7k

6800

2.7k

2.7k

Description

1000

6800

1k

4.75k

1500

1/4 W

1/4 W

1/4 W

1/4W

1/4 W

1/4 W

1/4W

1/4 W

1/4 W

1/8 W

1/4 W

5%

5%

5%

5%

5%

5%

5%

5%

5%

1%

5%

144/R144

comp

comp

comp

comp

comp

comp

comp

comp

comp

prec

comp

17



Values are fixed unless marked Variable.

Ckt. No.

R3013

R3014

R3015

R3016

R3017

R3018

R3019

R3020

R3021

R3022

R3023

R3024

R3025

R3026

R3027

R3028

R3029

R3030

R3031

R3032

R3033

R3034

R3035

R3036

R3037

18

Tektronix
Part No.

311-0950-00

315-0272-00

315-0471-00

315-0272-00

315-0272-00

315-0272-00

315-0272-00

315-0102-00

315-0203-00

321-0222-00

321-0218-00

315-0152-00

311-0884-00

321-0170-00

315-0472-00

315-0101-00

321-0137-00

321-0177-00

311-0883-00

315-0273-00

311-0884-00

315-0221-00

315-0105-00

315-0270-00

315-0102-00

ELECTRICAL PARTS LIST (cont)

Serial/Model No.

Eff Disc

Resistors (cont)

10k

2.7k

470Ω

2.7k

2.7k

2.7k

2.7k

1k

20k

2k

1.82k

1.5k

1000

576

4.7k

1000

2610

6810

50k

27k

1000

2200

1M

270

1k

Description

1/2 W

1/4W

1/4 W

1/4 W

1/4W

1/4 W

1/4 W

1/4 W

1/4 W

1/8W

1/8W

1/4 W

1/2W

1/8W

1/4W

1/4 W

1/8W

1/8W

1/2W

1/4 W

1/2W

1/4 W

1/4 W

1/4 W

1/4 W

var

5%

5%

5%

5%

5%

5%

5%

5%

1%

1%

5%

var

1%

5%

5%

1%

1%

var

5%

var

5%

5%

5%

5%

comp

comp

comp

comp

comp

comp

comp

comp

prec

prec

comp

prec

comp

comp

prec

prec

comp

comp

comp

comp

comp

(A)



Values are fixed unless marked Variable.

Ckt. No.

R3038

R3039

R3040

R3041

R3042

R3043

R3044

R3045

R3046

R3047

R3048

R3049

R3050

R3051

R3052

R3053

R3054

R3055

R3056

R3057

R3058

R3059

R3060

R3061

R3062

R3063

R3064

R3065

R3066

R3067

Tektronix

Part No.

315-0203-00

321-0218-00

315-0152-00

311-0883-00

321-0222-00

321-0170-00

315-0472-00

315-0101-00

321-0137-00

321-0177-00

321-0247-00

315-0273-00

315-0221-00

315-0272-00

315-0102-00

315-0303-00

315-0102-00

315-0623-00

315-0512-00

315-0512-00

315-0512-00

315-0270-00

315-0102-00

315-0102-00

315-0105-00

321-0179-00

321-0265-00

321-0286-00

315-0682-00

315-0102-00

ELECTRICAL PARTS LIST (cont)

Serial/Model No.
Eff Disc

Resistors (cont)

20k

1.82k

1.5k

50k

2k

5760

4.7k

1000

2610

6810

3.65k

27k

2200

2.7k

1k

30k

1k

62k

5.1k

5.1k

5.1k

270

1k

1k

1M

715Ω

5.6k

9.31k

6.8k

1k

Description

1/4 W

1/8W

1/4 W

1/2W

1/8W

1/8W

1/4 W

1/4 W

1/8W

1/8W

1/8 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/8W

1/8W

1/8W

1/4 W

1/4 W

5%

1%

5%

var

1%

1%

5%

5%

1%

1%

1%

5%

5%

5%

5%

5%

5%

5%

5%

5%

5%

5%

5%

5%

5%

1%

1%

1%

5%

5%

comp

prec

comp

prec

prec

comp

comp

prec

prec

prec

comp

comp

comp

comp

comp

comp

comp

comp

comp

comp

comp

comp

comp

comp

prec

prec

prec

comp

comp

19



Values are fixed unless marked Variable.

Ckt. No.

R3068

R3069

R3070

R3071

R3072

R3073

R3074

R3075

R3076

R3077

U3010

U3015

U3020

U3025

U3030

Q3002

Q3004

Q3006

Q3008

Q3010

Q3012

Q3014

Q3016

Q3018

Q3020

20

Tektronix

Part No.

321-0137-00

321-0177-00

315-0272-00

321-0304-00

315-0101-00

315-0472-00

315-0472-00

315-0472-00

315-0222-00

315-0272-00

156-0011-00

156-0011-00

156-0011-00

156-0011-00

156-0011-00

151-0219-00

151-0225-00

151-0127-00

151-0225-00

151-0192-00

151-0192-00

151-0207-00

151-0207-00

151-0225-00

151-0225-00

ELECTRICAL PARTS LIST (cont )

Serial/Model No.

DiscEff

Resistors (cont)

2610

6810

2.7k

14.3k

100Ω

4.7k

4.7k

4.7k

2.2k

217k

Integrated Circuits

Transistors

2N4250

2N3563

2N2369

2N3563

Tek Spec NPN

Description

Tek Spec NPN

2N3415

2N3415

2N3563

2N3563

1/8W

1/8W

1/4 W

1/8 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4 W

1/4W

Medium Power Dual 2 - Input Gate

Replaceable by Fairchild L914

Medium Power Dual 2 - Input Gate

Replaceable by Fairchild L914

Medium Power Dual 2- Input Gate

Replaceable by Fairchild uL914

Medium Power Dual 2 - Input Gate

Replaceable by Fairchild L914

Medium Power Dual 2-Input Gate

Replaceable by Fairchild uL914

1%

1%

5%

1%

5%

5%

5%

5%

5%

5%

prec

prec

comp

prec

comp

comp

comp

comp

comp

comp

A



Values are fixed unless marked Variable.

Ckt. No.

Q3022

Q3024

Q3026

Q3028

Q3030

Q3032

Q3034

Q3036

Q3038

Q3040

Q3042

Q3044

Q3046

Q3048

Q3050

Q3052

Q3054

Q3056

Q3058

Q3060

Q3062

Q3064

Q3066

Q3068

Q3070

Q3072

Tektronix

Part No.

151-0224-00

151-0216-00

151-0216-00

151-0192-00

151-0192-00

151-0216-00

151-0216-00

151-0188-00

151-0192-00

151-0192-00

151-0225-00

151-0221-00

151-0221-00

151-0188-00

151-0192-00

151-0192-00

151-0224-00

151-0192-00

151-0192-00

151-0192-00

151-0192-00

151-0188-00

151-0188-00

151-0188-00

151-0225-00

151-0225-00

ELECTRICAL PARTS LIST (cont)

Serial/Model No.

DiscEff

Transistors (cont)

2N3692

Tek Spec NPN

Tek Spec NPN

Tek Spec NPN

Tek Spec NPN

Tek Spec NPN

Tek Spec NPN

2N3906

Tek Spec NPN

Tek Spec NPN

2N3563

2N4258

2N4258

2N3906

Tek Spec NPN

Tek Spec NPN

2N3692

Tek Spec NPN

Tek Spec NPN

Tek Spec NPN

Tek Spec NPN

2N3906

2N3906

2N3906

2N3563

2N3563

Description

21



Fig. &
Index

No.

388-1320-00

351-0169-01

351-0169-02

351-0169-03

351-0169-04

351-0169-05

351-0169-06

351-0169-07

351-0169-08

136-0220-00

131-0707-00

131-0589-00

388-1750-00

175-0733-00

214-0579-00

136-0237-00

136-0220-00

131-0707-00

131-0608-00

131-0589-00

388-1751-00

131-0589-00

388-1753-00

131-0589-00

22

Tektronix

Part No.

MECHANICAL PARTS LIST

Serial/Model No.
DiscEff

t

Y 1 2 3 4 5

FIELD TIMING Circuit Board Assembly

1

555

LS

LL

or
o

5

5

5

5

5

80

5

1

1

3

5

36
ܚ

ܗ

ܣ

EXTERNAL VIDEO PROCESSING Circuit Board Assembly

2

38

CROSSHATCH Circuit Board Assembly

1

4

Description

Circuit Board

Holder, Terminal , 2 pin , brown

Holder, terminal , 2 pin , red

Holder, terminal , 2 pin , orange

Holder , terminal , 2 pin , yellow

Holder, terminal , 2 pin , green

Holder, terminal, 2 pin , blue

Holder , terminal , 2 pin , violet

Holder, terminal , 2 pin , gray

Socket, transistor, 3 pin

1

5

Terminal, connector , miniature, P.V.

Terminal , pin , .46 high

Circuit Board

Holder, terminal , black

Pin , test point

Socket, integrated circuit , 8 pin

Socket, transistor, 3 pin , square

Terminal, pin

Terminal , pin , .365 high.

Terminal, pin , .46 high

Circuit Board

Terminal , pin , .46 high

BAR DRIVE & VIDEO OUT Circuit Board Assembly

Circuit Board

Terminal , pin , .46 high

A



Fig . &
Index

No.

366-0215-02

366-1026-00

333-1357-00

333-1358-00

386-1861-00

386-1606-01

131-0621-00

Tektronix

Part No.

011-0103-02

013-0117-00

070-1084-00

161-0036-00

351-0195-00*

*

AI

R144 only .

MECHANICAL PARTS LIST (cont)

Serial/Model No.

DiscEff
t

Y 1 2 3 4 5

FRONT & CABINET Assembly

1

1

1

1

1

1

12

ACCESSORIES

2

1

1

1

1

Description

144/R144

Knob, gray , PATTERN

Knob , gray , EXT VIDEO WIPE

Panel , front, 144

Panel , front, R144

Subpanel , front

Panel , rear

Terminal , connector

Termination , 75S2 , feed thru , BNC

Kit, jumper terminal , 1 each color

Manual , instruction

Cable assembly , power, 3 wire

7 1/2 feet long

Track, slide , stationary & intersection

23
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w o T E s;

1. SEE PARTS LIST FOR
sEMICONDUCTOR $& i.C. TYPES

2. ALL UNUSED 1.C. INPUT PINS
ARE GROUNDED
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SLANKING AX Rans 9 c7i7T LFROM PINE W wo TP705 224FQ 714
+3.6V

u+38.6V y FROM
cn2.7K db

ik__

(position , IJ

, it | +0.0V
U712B _

* ¥ 77FROM PIN R# T o——2 Q
& irk 14 +3.GV

4
cro2 FF

|

UTLH
® 12 Cp —1s v y—a ysy prom

U712A

)
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144/R144

Page 6

CHANGE : R3070 to read R3071 .

Page 11

CHANGE : as follows :

Page 15

CHANGE TO:

SUPPLEMENT CORRECTION

2nd column , 3rd paragraph , line 11

k . CHECK--75% white pulses should superimpose on each other ; color bars

should super impose on each other .

1. ADJUST--R3033 to super impose the 75% white pulses , and C3033 to

superimpose the color bars ; repeat part k .

n . Repeat parts k and 1 , except adjust R3025 and C3025 .

C477

R500

3. Procedure

Electrical Parts List

BAR DRIVE /VIDEO OUT

283-0185-00

315-0910-00

Circuit Board Assembly

2.5 pF

91 N

Cer

1/4 W

50 V

C1 / 970

±5%

5%



1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

144/R144

R6221

Q692

BFdot
.

Q3030, Q3040

AND 93062

SCHEMATIC CORRECTIONS

PARTIAL

CR622

-15 V

SUBCARRIER OSCILLATOR

& OUTPUT

NPN

VBD
PARTIAL

FIELD TIMING

(COLOR)

BARS

522

PARTIAL

LINE TIMING

C1160

10

Ht

PARTIAL

EXTERNAL VIDEO

AMPLIFIER
12 b

6a

J90

-

R1160

2.7 К

C2 / 1070

3a



1

TYPE 144 /R144

CHANGE TO :

Q491

TENT SN B050000-up

ELECTRICAL PARTS LIST CORRECTION

BAR DRIVE & VIDEO OUT

151-0207-00

Circuit Board Assembly

Silicon 2N3415

M17 , 113/1170



1

1

1

1

1

1

1

TYPE 144 /R144

CHANGE TO :

R787

R788

TENT SN B050000 -up

ELECTRICAL PARTS LIST AND SCHEMATIC CORRECTIONS

CROSS HATCH

321-0295-00

321-0388-00

Circuit Board Assembly

11.5 k

107 ΚΩ

1/8 W

1/8 W

MF

MF

M17 , 111/1170

1%

1%



1

1

1

1

1

1

1

TYPE 144 /R144

CHANGE TO :

TO PIN D

+1OVA

TENT SN B050000 -up

ELECTRICAL PARTS LIST AND SCHEMATIC CORRECTIONS

POWER SUPPLY

670-0324-01

R848

R850

C850

PARTIAL

POWER SUPPLY 8

Circuit Board Assembly

Complete Board.

+IOV

Q850

R852

-15 V

Q55

M16,646/1170

G



1

H

1

1

H

1

1

1

1

144/R144

CHANGE TO :

FL4

TENT SN B050000 -up

ELECTRICAL PARTS LIST CORRECTION

119-0095-06

CHASSIS

2 x 1 A , 250 VAC , 400 Hz

M16,801 /1170



TYPE 144 /R144

CHANGE TO :

C388

TENT SN B040000 -up

3

ELECTRICAL PARTS LIST AND SCHEMATIC CORRECTION

PARTIAL

FIELD TIMING

FIELD TIMING

283-0032-00

U399B

D

C388

470

3

Circuit Board Assembly

5

470 pF Cer

0388

500 V

➤

M17,170 / 1070

(Rev. )

5%


