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TSG21

OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary is for both operating and service personnel. Specific warnings and
cautions will be found throughout the manual where they apply. but may not appear in this summary.

Terms In This Manual

CAUTION statements identify conditions or practices that
could result in damage to the equipment or other property.

WARNING statements identify conditions or practices that
could result in personal injury or loss of life.

Terms As Marked on Equipment

CAUTION indicates a personal injury hazard not immedi-
ately accessible as one reads the marking, or a hazard 1o
property including the equipment itself,

DANGER indicates a personal injury hazard immediately ac-
cessible as one reads the marking.

SAFETY CONSIDERATIONS

Symbols In This Manual

This symbol indicates where applicable cau-
tionary or other information is to be found.

Symbols As Marked On Equipment

h DANGER—High Voltage.

S
A\

Power Source

Protective ground (earth) terminal.

ATTENTION—Reler to manual.

This product is intended to operate in 2 mainframe whaose
power source will not apply more than 250 V rms between
the supply conductors of the mainframe or between either
supply conductor and ground. A protective ground connec-
tion by way of the grounding conductor in the power cord is
essential for sale operation.

Grounding the Product

This product is grounded through the grounding conductor
of the power cord connected to the mainframe. To avoid
electnical shock, plug the power cord into a properly wired
receptacle belore connecting 10 the mainframe input termi-
nals. A protective ground connection by way of the ground-
ing conductor in the mainframe power cord is essential for
sale operat:on,

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all accessi-
ble conductive parts (including nobs and controls that may
appear 10 be insulating) can render an electric shock,

Use the Proper Power Cord

Use only the power cord and connector specified for your
product.

Use only a power cord that is in good condition.

For detailed information on power cords and connectors,
sea the Accessories section.

Refer power cord and connector changes to qualified ser-
vice personnel,

Use the Proper Fuse

To avoid fire hazard, use only a fuse of the proper type,
voltage rating, and current rating as specified in the parts
list for your product.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this preduct in an atmo-
sphere of explosive gases unless it has been specifically
certified for such operation.

Do Not Remove Covers or Panels

To avoid personal injury, do nol remove covers or panels.
Do not operate the product without the covers and panels
properly instalied.
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Fig. 1-1. The TSG21 PAL Color Bar Test Signal Generator.
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Section 1=—=TSG21

PART |
OPERATOR’S INFORMATION

OPERATING INSTRUCTIONS

DESCRIPTION

The TSG21 PAL Color Bars Test Signal Generator mod-
ule consists of two crcuit boards and a shield board that
plug into the 1412 mainframe Interface board, plus a from
panel, The generator is designed for use as part of a modu-
lar television test signal generator system. Typically, a 1412
manirame, an SPG22 Sync Pulse Generator. a TSG21, and
a TSG23 Lineanty Test Signal Generator might comprise
such a system. Pin connectors on the bottom edge of each
board mate with vertical pins on the Interface board. The
shiald is mounted between the circuit boards.

The TSG21 provides composite video test signals includ-
ing tull hield color bars in fixed and alterable formats, and
spiit-frield signals consisting of color bars for 3/4 or 1/2 of the
field followed by luminance reference, red chrominance, or
color bars in reverse sequence. Color bar amplitude may be
100% or 75°=, and a 5% set-up level may be added to the
75% bars. The white bar may be 100% or 75% of peak

white. By means of internal programming. qualified service
personne! may change the spit-field timing, the bar se-
guence, and the split-fieid color.

FRONT PANEL SWITCH FUNCTIONS

FIELD DISPLAY Functions

¥ —Luminance selector. Press button 1o remove

lumuninance

2. U—0° chrominance selector. Press button to remove
U chrominance.

3. V—90° chrominance selector. Press button to remove
V chrominance.

4. BURST U and V—Color burst selector. Press U or
V button to remove U or V component of color burst.

5. SYNC—Composite sync selector. Press bullon to
remove composite sync,

COLOR BARS Functions

The five COLOR BARS switches are sell-canceling. The
Fixed FULL FIELD switch overrides all others on the TSG21
panel, providing standard color bars when pressed in, no
matter what other combinations have been selected.

6. Fixed FULL FIELD—Selects full lield color bars in a
sequence of white, yellow, cyan, green, magenta, red,
blue and black, with 75% amplitude, 5% set.up level,
and 100% white reference, color bars signal sequence
can be changed by internal programming.

7. Alterable FULL FIELD—Same display as Fixed FULL
FIELD except with selectable amplitude, pedestal, and
white reference levels; and removable signal
components,
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Operating Instructions—TSG21

8.

¥ REF—Selects a split-field display of color bars in the
same sequence as FULL FIELD, foliowed by the lumi-
nance portion of the color bars for the remainder of the
field. The split can be 1/2 or 3/4 field as selected by
internal programming in the SPG21, SPG22, or SPG23.

/RED—Selects a split-field display of color bars as in /Y
REF, foliowed by red chrominance. (Same phase and
amplitude, at the same luminance level as the red bar.}
Colors other than red available by internal program-
ming. Remotely switchable to white.

COLOR BARS ?
FIELD DISPLAY

! — --'I'.
O— 8
—-—..

10.

1-2

Fig. 1-2. TSG21 Front Panel Controls.

|REVERSE—Selects a split-field display of color bars
as in /Y REF, foli-wed by color bars in a reverse
sequence.

. VPHASE—Selects either of two condiions for the

V' chrominance component of the color bar signal: one,
(ALT). the V chrominance component alternates be-
tween 90° and 270° at a line rate; two, (90°), the V
chrominance component is locked in the 80° axis.

12. SETUP—Deletes or adds a 5% setup level to the out-
put signal. With the switch in the “out” position, the 5%
setup level is added to the output signal and bar ampli-
tudes are reduced to maintain the peak level at

700 mVv.

13.

WHITE REF switch.

14,

TEST SIGNAL INFORMATION

The TSG21 test signals and their general applicatons are
described in the following paragraphs. Table 1-1 lists the
signals available in the alterable color bar modes, and the
AMPL and WHITE REF switch settings required to generate

AMPL—Selects 100% or 75% bars amplitude. The "in”
position selects 100% bar amplitude. The “out” posi-
tion selects 75 % bar amplitude, and also enables the

WHITE REF—Selects 100% or 75% white reference
only when 75% amplitude is selected.

them.
Table 1-1
SELECTING COLOR BAR TEST SIGNALS
WHITE REF | AMPL SETUP
75% IN [100% IN | 0% IN
TEST SIGNAL |100% OUT [75% OUT [5% OUT (FIG
100/0/75/5 ouT ouT ouT 1-3
(100%: Bars)
(75% Reference)
75/0/75/0 IN out IN 1-4
{75% Bars)
(75% Reference)
100/0/100/0 MO EFFECT IN IN 1-5
{100°% Bars)
{100% Reference)
NOTE

In the Fixed FULL FIELD mode, the 100'0/75/5 signal
(standard PAL-M color bars} is selected regardless of
the other switch settings.

These color bar signals may be used for making phase
and gain adjustments of color monitors, or for verifying

overall acuracy of the decoding function.
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Fig. 1-3. 100/0/75/5 Color Bars.

Fig. 1-4. 75/0/75/0 (75%) Color Bars.
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Fig. 1-5. 100/0/100/0 {100 ) Color Bars.

Operating Instructions—T5G21

Several relerences and relationships make the various
color bar signals useful for quick checks on a waveform
monitor for nonlinear distortions. In all of the signals. the
positive-peak levels of the yellow and cyan color bars are
equa'; and the negative-peak levels of the red and blue bars
are equal. In standard PAL-M bars, the positive-peak level
of tha yellow and cyan bars is the same as peak white; and
the negative-peak level of the green bar is at the blanking
level. In the 95% bars signal, the negative-peak level of the
red and blue bars is at the blanking level. Deviation from the
reference levels may be an indication of differential gain dis-
tortion, U-V gain error, chrominance-luminance gain error,
or harmonic distortion.

Qualified service personnel, using Section 3 of this man-
ual, may alter the TSG21 to prnduce color bars with a differ-
ent bar sequence. These signals exhibil severe transitions
of chrominance phase and luminance amplitudes. They are
useful in testing for nonlinear distortions.

Split-Field Y Reference Signal

This signal consists of color bars in the upper portion of
the field, followed by the corresponding luminance signal in
the lower portion of the field (see Fig. 1-6). This signal is
especially useful for checking color balance, tracking, and
chrominance-luminance delay of color picture monitors.

Split-Field Red Signal

Color bars are in the top portion of the field, followed by
red in the lower portion (see Fig. 1-7). Chrominance noise
and VTR head-banding are readily seen in the red portion.

Color of the lower portion may be changed to white by
connecting the appropriate pin of the 1412 REMOTE con-
nector, J41, to a logic low level (0 V). The all-white portion is
usefu! in adjusting decoder balance in color picture
monitors.

In addition, qualified service personnel may change the
color of the lower portion to any bar color (see Section 3).

Split-Field Reverse Signal

Color bars are in the top portion of the field, followed by
color bars in reverse sequence in the lower portion (see Fig.
1-8). This signal is useful in checking color tracking of color
picture monitors, observing chrominance-to-luminance de-
lay. and velocity modulation in video tape recorders.

13
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Fig. 1-6, Split-Field Y Relerence. Fig. 1-7. Split-Field Red.
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Fig. 1-8. Split-Field Reverse.
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Section 2—T5G21

® SPECIFICATIONS AND PERFORMANCE
CHECK

SPECIFICATIONS

The following electrical characteristics are valid only if the instrument has been calibrated at an ambient temperature
between +20°C and +30°C, and the instrument is operating at an ambien! temperature betwen 0°C and +50°C. The
instrument must have a warmup period of at least 30 minutes before checking the specification.

Itemns listed in the Performance Requirement column of the Electrical Characteristics are verified by completing the Perfor-
mance Check in this manual. Items listed in the Supplemental Information ~olumn are not verified in this manual; they are either
explanatory notes or performance characteristics lor which no limits are specified. However, some items listed in the Supple-
mental Information column are indirectly verified by checking related Performance Requirement data.

ELECTRICAL CHARACTERISTICS

Information

Color Bar Signals
Luminance Component AcCuracy Within 1.5 mV or 1% of level, whichever is greater,
measured from blanking level.

Chrominance Component Accuracy
Absolute Ampliludes +3%.
Relative Amplitudes Within 1% of red bar, or 1 mV plus p-p residual
subcarrier, whichever is greater.

Bar Amplitudes
100°% Amplitude Color Bars, 0% Setup Luminance | Chrominance U v
100°% White Reference {mV) (mV p-p) {mV p-p) | (mV p-p)

Peak White 700.0 2.5 or less
White 700.¢ 2.5 or less
Yellow 620.2 627.3 611.5 140.0
Cyan 490.7 885.1 206.4 860.7
Green 410.9 826.8 4051 720.7
Magenta 2811 B26.8 405.% 720.7
Red 209.3 885.1 206.4 BE0.7
Blue 79.8 627.3 611.5 140.0
Black G.0 2.5 orless

2-1

l I Characteristics Perlormance Requirement Supplemental
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Specifications and Performance Check—TS5G21

ELECTRICAL SPECIFICATION (cont)

Characteristics Performance Requirement Supplemental .
Information
75% Amplitude Color Bars, 0% Setup Luminance | Chrominance u v l
75% White Reference {mV) {mV p-p) {(mV p-p) | (mV p-p)
Peak White 700.0 2.5 or less I
White 525.0 2.5 or less
Yellow 465.2 4705 458.6 105.0
Cyan 368.0 663.8 1548 645.5
Green 308.2 620.1 303.9 5405 .
Magenta 216.8 620.1 303.9 5405
Red 157.0 663.8 154.8 645.5
Blue 59.9 4705 4586 105.0 l
Black 0.0 2.5 or less
100% Amplitude Color Bars, 5% Setup Luminance | Chrominance u v
100% White Reference {mV) {mV p-p) (mV p-p) | (mV p-p) I
Peak White 700.0 2.5 or less
White 700.0 2.5 or less
Yellow 625.9 582.5 567.8 130.0 I
Cyan 505.7 821.9 191.6 799.2
Green 431.6 767.7 376.2 699.2
Magenta 3185 767.7 376.2 699.2
Red 244 4 821.9 191.6 7992
Blue 1241 5825 567.8 130.0
Black 50.0 2.5 or less
75% Amplitude Color Bars, 5% Setup Luminance | Chrominance U v . '
75% White Reference (mV) {(m¥ p-p) {mV p-p} | (mV p-p)
Peak White 700.0 2.5 or less
White 5375 2.5 or less
Yellow 481.9 436.9 425.9 97.5
Cyan Jao.q Gi16.4 143.7 599.4
Green 336.2 5758 2822 501.9 l
Magenta 2513 575.8 282.2 501.9
Red 195.8 616.4 143.7 599.4
Blue 105.6 436.9 425.9 97.5 l
Black 50.0 25 or less _
Bar Width 6.6 us =330 ns. See SPG manual.
Luminance Risetime 125 ns =20 ns. l
Chrominance-Luminance Delay 20 ns or less,
Chrominance Risetime 400 ns =60 ns. I
U, V Quadrature Error 0.5° or less.
V Axis Phase Switch/Error 0.5° or less. I
Aberrations 20 mV p-p or less.
Residual Subcarrier 2.5mV or less. I
Spurious Subcarrier
End of H Blanking 32 mV or less. .
Elsewhere 2.5 mV or less. I
22 l
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Specifications and Performance Check—T5G21

ELECTRICAL SPECIFICATION (cont)

Other Noise

Supplemental
Characteristics ! Perlormance Requirement Information
During Sync. end of H Blanking and
start of White Bar 32 mV or less.
Elsewhere 2.5 mV or less.

Sphit Freld Displays

Split is 1/2-1/2 or
3/4-1/4, selectable

in SPG.
Fixed Full Field Display and VITS
Amplitude 75%
Setup | 5%
White Heferenee 100%
COH'IDOSH'E' VIGEO
Amphiude
Sync —~300 mV +3 mV from blanking.
Burst
Absolute 300 mV =9 mV.
Relative o Alternate bursts are equal within 2%.
U and V Components Equal within 1%,
B!ankrng Level 0V =50 mV.
Tlmlng
Line Blanking 'nterval 11.1 us =250 ns.
Front Poch o 1.4 s or greater.
Sync Risetime 125 ns =20 ns.
Sync HAD* 4.8 us =200 ns.
Breezeway 1 us typical.
Burst De!a-,r - 58 s =100 ns
(21 cycles of
subcarrier).
Burst Risetime ~ 1400 ns +60ns.
Burst Envelope HAD? 252 us =280 ns. See SPG Manual,
Line Period 63.5 us. See SPG Manual.
F:eid Penod 16.68 ms. See SPG Manual.

E!urst Pnase
Angle Between Bursts

+135° and - 135* on s-.:ocesswe lines.

| 90° =1°.

Return Loss

| 30 dB or greater, to 5 MHz.

Isolation

40 dB or greater.

*HAD = Hatt Amplitude Duration.

ENVIRONMENTAL CHARACTERISTICS

Chnmﬂeﬂmc | Parfonnam:e Aequirement Characleristic Performance Requirement
— == e e ————— ———————————— = ———
Temperature ; Altitude
Storage | 40°Cto +65°C Storage To 50,000 feet.
Operating 0°Cto +50°C Operating To 15,000 feet.
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Specifications and Performance Check—TSG21

PERFORMANCE CHECK PROCEDURE

Introduction

The procedure in this section serves as a guide to per-
form the performance check steps. Limits, tolerances, and
wavelorms appeanng in this procedure are not instrument
specifications except as listed under the Performance Re-
quirement column of the Specification.

The TSG21 front-panel control names in tha tlext are
capitalized; for example, SYNC. Control and connector
names on test equipment and internal controls in the TSG21
module under test have only the first letter capitalized; for
example test oscilloscope Time/Div.. or 1482 Mag control,
except when they are used as generic terms.

A short-form procedure 1s provided to aid in checking
calibration of the TSG21. It may be used as a calibration
guide by the expenenced calibrator, or as a record of cali-
bration, since the step numbers correspond to those in the
complete perlormance check procedure.

TEST EQUIPMENT

The capabilities of the test equipment described in the
following list are the minimum required to calibrate the in-
strument. Test equipment used in preparing these proce-
dures are given in each example. Il alternative equipment is
used, it must meet or exceed the listed requirements.

1. Wavelorm Monitor. Capable of viewing line rate and
field rate signals, with a magnifier to measure nsetime and
pulse duration. A TEKTRONIX 1482 MOD W5F Waveform
Monitor 1s used in this procedure with a Video Amplitude
Calbration Fixture.

2. Test Oscilloscooe. Bandwidth, DC to 30 MHz. mini-
mum deflection factor. 1 mV/div: two input channels with
provisions for independent or differential operation. For ex-
ample: a TEKTRONIX 7603 Oscilloscope with 7A13, 7A18,
and 7853A plug-in units

3. Sine Wave Generator, Minimum output, 500 mV; fre.
quency range, 50 kHz and variable from 1 MHz to 5 MHz.
For example: a TEKTRONIX SG 503 in a Tektronix TM 500
Senes Mainframe.

4, Spectrum Analyzer (optional). Capable of measuring
the harmonics or color subcarrier to — 40 dB of the funda-
mental. For example: a TEKTRONIX 1401A or 7L12.

24

5. Return Loss Bridge. Tektronix Part No. 015-1049-00.

6. Vectorscope. For example: a TEKTRONIX 522A.

7. 75 © Cable (Two required). Tektronix Part No.
012-0074-00.

B. 75 1 End-Line Termination. Tektronix Part No.
011.0102-00.
9. 75 0 In-Line Terminator. Tektronix Part No.

011-0103-00.

10. 50 1! to 75 © Minimum Loss Attenuator. Tektronix
Part No. 011-0057-00.

11. 75
011-0061-00.

10X Attenuator. Tektrenix Part  No.

12. Video Amplitude Calibration Fixture. Tektronix Part
No. 067-0916-00.

Making Measurements with the Video Amplitude
Calibration Fixture (VAC)

The signal 1o be measured must be connecled to the
1482R Video Input A and terminated in 75 { with the preci-
sion 75 1! Termination {011-0102.00 supplied with the VAC).
The output of the VAC connects to Video Input B and is
unterminated. Set the 1482R as follows:

DC Restorer Off
QOper/Cal Oper
Input A-B

To check luminance amplitudes wilh a given tolerance,
adjust the VAC Variable control while observing the wave-
form monitor display. Wien the level being measured over-
lays the blanking level, read the amplitude directly from the
VAC front-panel Qutput in mV readout.

To check chrominance amplitudes, a different setup i1s
used. The signal 1o be measured must be connected to the
1482R Video Input A through a Subcarrier Harmonic Rejec-
tion Filter (015-0407-00 supplied with the VAC).

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




Because the Harmonic Rejection Filter has 0.6% pass
band loss, a 0.6% Attenuator (011-0134-00 supplied with
the VAC) should be connected in series with the VAC Out-
put 1o the 1482R Video Input B.

Specifications and Performance Check—TSG21

SHORT FORM PERFORMANCE
CHECK PROCEDURE (cont)

i
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l Step Parameter Requirement
Peak-to-peak chrominance amplitudes are checked for L
tolerance by adjusting the VAC Variable control until the ;“;’:;1 ;gg'g z: f;'g ::
peaks of the chrominance packet being measured just meel. i s
l ’ P : Cyan 480.7 mV =49 mV
Green 4109 mV =41 mV
To adjust a signal level, use the VAC Output as a refer- Magenta 289.1 mV £29 mV
l ence. First, setl the VAC Qutput to a desired level using the Red 2093 mV 2.1 mV
VAC Preset Level push buttons, or manually setting the Blue 79.8 mV =8.0mV
lever switches. Then for luminance signals, adjust the prop- Black omVv
er control such that the lummnance level overlays the
blanking level. For chrominance signals, adjust the proper 100/5
control until the peaks of the chrominance packels just Black 50 mV
I Blue 1241 mV +1.4mV
SHORT FORM PERFORMANCE Red 2444 mV =24 mV
CHECK PROCEDURE Magenta 3185mV =32 mV
T Green 4316 mV =43 mV
l Step Parameter | Requirement Cyan 505.7 mV +5.0 mV
1. |Residual Subcarner 2.5 mV or less White 7000 mV =7.0mV
l 2. | Luminance Gain (Sync) | —300 mV =3 mV 7. |U and V Drive Filters |32 mV or less spurious
e — subcarrier, and good
3. | Dc Level 0V =50mV burst shaping.

I . 4 Sync Shaping. Risetime (t,=125ns + 20 ns 8. |Chrominance Bandpass| Straight lines between
Symmetry from top to Filter vectors, null at green-
bottom, and minimum magenta transition, and
aberrations. minimum harmonics.

I 5. |Luminance Shaping. 1,=125ns +20ns 9. | Luminance-to- 20 ns or less between

{ Risetime Symmetry from top 10 Chrominance Delay chrominance and
i hottom, and minimum luminance.
g aberrations. :
l A 10. |V Phase Switcher 0.5° or less phase error.
6. |Color Bar Luminance |1% or 1.5mV 5
(75/0) 11. | Quadrature Phase Minimum differences in
' 0 amplitudes on conse-
I g g cutive lines.
Blue 599 mV +1.5mV
Red 157.0mV =1.6 mV 12. | 75/0 Total Chrominance | 3% total, 1% relative.
Magenta | 2168mV +22mV Amplitudes
Green | 3082mV =31 mV
Cyan 3EBOMV +37mV Blue. Yellow 4705 mV =141 mV
I White (75%) |  5260mV +53mV Green, Magenta 620.1 mV =186 mV
| - | White, Black 2.5 mV or less
100° White Ref 13. |75/0 U and V Chromi- | 3% total, 1% relative.
' White (100%:) 7000 mV +7.0mV {nance Amplitudes
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SHORT FORM PERFORMANCE
CHECK PROCEDURE (cont)

SHORT FORM PEARFORMANCE
CHECK PROCEDURE {cont)

e —_

Burst Risetime

| 400 ns + 60 ns

| Bursts on consecutive
|ines

| S R

| Burst Fhase

|
|
|

i

2% refative

+ 135" «1°
135° £1*

Step Parameler Requirement Step Parameter Requirement
u 16. | Chrominance Risetime |400ns =60ns
Red 1548 mV =46 mV .
7. Ph : |
Green 3039 mV +9.1 mv 15 {Sdbeauies Fase gj;‘;'::e’fa’ pang
White 2.1 mV or less .
Blue 4586 mV =138 mV 18. |Return Loss 30 dB or greater to 5 MHz.
Yellow 4586 mV =138 mV
Magenta 303.9mV 9.1 mV
Cyan 1548mV =46 mV
» PROCEDURE
Bilue 105.0mV =3.1mV
Prelimina
Green 5405 mV =16.2 mV e Ty
White 2.5 mV or less Before starting this procedure, the TSG21 should be
Red 645.5mV +19.4 mV installed in a 1412 Generator mainframe, along with an ap-
| Cyan 645.5mV = 19.4 mV propriate SPG unit.
! Magenta 54"5mV =162 mV
| Yellow 1050my +3.1 mv The system and all test equipment 1o be used in the pro-
14. | 100/0 Chrominance 3% total, 1% relative cedure should be allowed a 20 minute warmup period before
| Amplitudes starting the procedure.
[ 1. Check Residual Subcarrier Amplitud
| Blue. Yellow 627.3mV =188 mV - HeEk nesidual SubcaTiorn ATRHLES
Green, Magenta 826 8B mV =248 mV a. Connect the TSG21 oulput, via a 75- cable and an
Red. Cyan 885.1 mV +26.6 mV in-line 75-0 terminator, to the test oscilloscope vertical
= input. Set the oscilloscope deflection factor 10 5 mV/div and
u set the input for ac coupling.
Aed. Cyan 2064 mV =62mV
G'ee";,"‘fagema ;?f; "": i::i 2: b. Set the TSG21 Y. U. and V pushbuttons to their off
| Biue, Yellow LAl FIA S positions, and set the V PHASE switch to ALT,
| v
. Blue, Yellow 1400 mV =42 mV ¢. CHECK—residual subcarrier for 2.5 mV or less
Green, Magenta 7207 mV =216 mV amplitude.
| Red, Cyan 860.7 mV +258 mV
15 U and V Bursts 3% total, 1% relative 2. Check Luminance Gain {Sync]
U Burst 2121 mV +64 my
|V Burst 2121 mV +6.4 mV a. Connect the Color Bars rear-panel Module Output to
| Total Burst 300 mV + 9.0 mV the 1482 Waveform Monitor CH A input, and terminate the

other loop-through input connector in 75 (L

b. Set the 1482 Response to Flat, Input to A Dc Cpl'd,
Volts Full Scale to 0.2, Display to 10 us/div, and push in the
Cal and Oper switches.

c. Push in the TSG21 Alterable FULL FIELD COLOR
BANS pushbuttons.
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d. CHECK—iluminance gain, using the Video Amplitude
Calibration Fixture 1o match the sync tip with blanking level.
The amplitude should read 300 mV =3 mV.

3. Check Dc Level

a. Use the same equipment hookup as described in
parts a. b, and c of Step 2.

b. Set the 1482 Volts Full Scale to 1.0, Display to
10 s/div, and push in the Oper switch, Set the DC Restorer
to OFF, temporarily remove the cable from the 1482 CH A
Input. Position the trace to the graticule blanking level line
(0.3). and reconnect the cable to the 1482 CH A Input.

¢. CHECK—Dblanking level for 0V =50 mV.

4. Check Sync Shaping and Risetime

a. Connect the TSG21 output to the test oscilloscope
vertical input, via a 75-{! cable and an in-line 75-{ termina-
tor. Set the test oscilloscope sweep rate to view the sync
pulse, and the vertical to a setting that gives several divi-
sions of vertical deflection,

b. CHECK—the sync pulse for symmetry from top to
bottom, and mimimum aberrations.

¢. CHECK—risetime of the sync pulse for 125 ns
+20ns

5. Check Luminance Shaping and Risetime

a. Use the same equipment selup as described in part a
of Step 5, except set the TSG21 Y switch to ON and the U
and V switches to OFF, providing a display <. luminance
only.

b. CHECK—color bar luminance step edges for symme-
try from top 10 bottom, and minimum aberrations.

¢. CHECK—nisetime of the leading edge of the white bar
for 125 ns + 20 ns.

Specifications and Performance Check—T5G21

6. Check Color Bar Luminance Amplitudes

a. Use the same equipment hookup as described in Step
2, parts a, b and c.

b. Push in the U and V pushbuttons, leaving the
¥ pushbutton out (in the ON position), providing a luminance
color bar display only. Set the luminance AMPL pushbutton
for 75/0 and the WHITE REF to 75%.

¢. CHECK—Iluminance levels (75/0) as listed in Table
2.1, using the Video Amplitude Calibration Fixture to match
each luminance bar with blanking level,

Table 2-1
75% LUMINANCE LEVELS
Luminance Amplitude Tolerance
Bar {mV) (£mV¥)
Black 0 —
Blue 59.9 1.5
Red 157.0 1.6
Magenta 2168 2.2
Green 308.2 3.1
Cyan 368.0 37
Yellow 465.2 4.7
White (75/0) 525.0 5.3

d. Set the WHITE REF pushbutton to 100%.

e. CHECK—that the white luminance bar {100/0) is
700.0 mV =7 mV.

f. Set the AMPL pushbutton for 100/0.

g. CHECK—Iluminance levels (100/0/100/0) as listed in
Table 2-2, using the Video Amplitude Calibration Fixture to
match each luminance bar with blanking level.

2-7
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Table 2-2
100/0 LUMINANCE LEVELS
Luminance Amplitude Tolerance
Bar {(mV) {tmV)
White 700.0 7.0
Yellow 620.2 6.2
Cyan 490.7 49
Green 4109 4.1
Magenta 289.1 29
Red 209.3 21
Blue 79.8 1.5
Black 0 =

h. Set the AMPL pushbutton for 100/5.

i. CHECK—Iluminance levels (100/0/100/5) as listed in
Table 2-3, using the Video Amplitude Calibration Fixture to
match each luminance bar with blanking level.

Table 2-3
100/5 LUMINANCE LEVELS
Luminance Amplitude Tolerance
Bar {mV) (xmV)
Black 50 0.5 .
Blue 1241 1.2
Red 244 .4 24
Magenta 3185 3.2
Green i 4.6 43
Cyan 505.7 5.0
Yellow 6259 6.2
White 700.0 7.0

7. Check U and V Drive Filters

a. Use the same equipment hookup as descnbed in part
a. b, and c of Step 2.

b. Set the ¥ pushbutton to the OFF position, and check
that U and V pushbuttons are also pressed in.

2.8

¢. CHECK—for good shaping of the burst envelope. See
Fig. 2-1.

Fig. 2-1. Proper Shaping of the U Burst Envelope.

d. CHECK—for spurious subcarrier at the end of line
blanking (white bar start), using the Video Amplitude Cali-
brator to check peak-to-peak amplitude. Amplitude should
be 32 mV or less.

8. Check Chrominance Bandpass Filter Response

a. Connect the Color Bars rear-panel Module Output to
the 1482 Wavelorm Monitor CH A input. Connect a 75-12
cable from the other CH A lcop-thicugh input to the
522A Vectorscope CH A input, and terminate the other
loop-through input in 75 11

b. Set the TSG21 Y pushbutton to the OFF position.

¢. Set the waveform monitor controls so that two con-
secutive lines overiay. Set the vectorscope controls to dis-
play the color bar vectors.

d. CHECK—for straight lines connecting the dots on the
veclorscope display, similar 1o that shown in Fig 2-2.

e. CHECK—for a null at the green-magenta transition of
the color bar display on the waveform monitor, similar to
that shown in Fig. 2-3.

f. OPTIONAL CHECK—using a spectrum analyzer,
check that the thiru (and higher) harmonics are 30 dB or
greater down from the chrominance subcarrier fundamental,
as illustrated in Fig. 2-4.
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Fig. 2-3. Two consecutive lines overlayed.

9. Check Luminance-to-Chrominance Delay

a_ Connect the Color Bars rear-panel Module Oulput to
the 1482 Wavetorm Monitor CH A input. Terminate the oth-
er loop-through input in 75 1L

b Set the TSG21 Y pushbutton to the ON position, and
spt COLOR BARS for the /REVERSE mode.

¢ CHECK—for mimmum subcarner at the green-ma-
genta transitions as shown in Fig. 2-5

Specifications und Performance Check—T5G21

SUBCARRIER FUNDAMENTAL

Fig. 2-4. Chrominance Bandpass Filter spectrum analyzer
display.

10. Check Phase Switcher

a. Connect the Color Bars rear-panel Module Qutput to
the 522A Veclorscope CH A input. Terminate the other
loop-through input in 75 .

b. Set the TSG21 U pushbution to the OFF position.

c. Set the vectorscope controls to display the alternating
V axis vectors.

d. CHECK—phase error between alternating V axis vec-
tors for 0.5° or less (see Fig. 2-6}. Use the vectorscope
Calibrated Phase dial 10 measure any efror,

11. Check Quadrature Phase

a. Connec! the Color Bars rear-panel Module Output to
the 1482 Waveform Monitor CH A input. Terminate the oth-
er loop-through input in 75 .

c. CHECK—overlay of consecutive lines on the wave-
form monitor for minimum differences in amplitudes, as
shown in Fig. 2-7.

12. Check 75/0 Chrominance Amplitudes

a. Use the same equipment hookup as descnbed in
part a of Step 12.

29
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b. Delay properly adjusied.

Fig. 2-5. Luminance-to-Chrominance Delay waveform maonitor
display.

b. V Axis Switcher property adjusted. 2319

Fig. 2-6. V Axis Phase Switcher vectorscope display.

b. Set the TSG21 for 75/0 color bars, and set the

.|
Y pushbutton to the OFF position. Table 2

75/0 TOTAL CHROMINANCE AMPLITUDES

Absolute
Color Amplitude Tolerance
Bar (mV p-p) Range
¢. CHECK—that color bar amplitudes are within 3% of Blue, Yellow 4705 456.4—484.6
theur absolute ammltudes. as hsted in Table 2-4. Use the Red. G}'aﬂ 663.8 643.9—683.7
Video Amplitude Cahbration Fixture to make the measure-
ments. Fig. 2-8 shows an example of measuring chromi- Green, Magenta 620.1 601.5—638.7
h th [ .
nance with the Calibration Fixture White. Black 0 35 i o

2-10
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&. Quadrature Phase misadjusted.

b. Guadrature Phase properly sdjusied. 15

Fig. 2-7. Quadrature Phase waveform monitor display.

22816

. Fig. 2-8. Wavetorm monitor display showing the red color bar
l peaks just overlaying.
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d. CHECK—that relative amplitudes of the color bars
are within 1% of each other. To check this, 1ake the mea-
sured value of the Red color bar, and apply to the formula:

Measured Value
Absolute Amplitude

= 100% = % Red relative amplitude.

EXAMPLE: Assume that the Red color bar measured 670.6
mV.

Measured Red 670.6 mv
Neasured Red . yppee— o U0 MY L 4 00% = 101%
AcoteRed X 0T EESB MV

The Red color bar in this example is 1% above the abso-
lute amplitude.

Repeat this step for each remaining color bar listed in
Table 2-4. All other amplitudes should be within 1% of the
Red relative amplitude.

EXAMPLE: Assume that the Blue color bar measures 482.3
mv.

Measured Blue 482.3 mv
Measured Blue . 00, = 2922 MY . 400% = 102.5%
Absonrte Bloe X 10 P 4705wV S 100

Although this is less than 3% above the Blue's absolute
value, it is greater than 1% from the Red relative amplitude
of 101% in the previous example. The color bar amplitudes
in these examples would require adjustment to be within the
specified limits.

13. Check 75/0 U and V Chrominance Amplitudes

a. Use the same equipment hookup as described in
part a of Step 12.

b. Selthe TSG21 V pushbuticn to the OFF position.

c. CHECK—that the U chrominance amplitudes are
within 3% of their absolute amplitudes as listed in Table 2-5.

d. CHECK—that the U chrominance relative amplitudes
are within 1% of the Red bar relative ampltude, or 1 mV
plus p-p residual subcarrier, whichever is greater. Use the
same technique as described in part d of Step 13.

2-11
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Table 2-5 Table 2-7
75/0 U CHROMINANCE AMPLITUDES 100/0 TOTAL CHROMINANCE AMPLITUDES
Absolute Absolute
Color Amplitude Tolerance Color Amplitude Tolerance

Bar {mV p-p) Range Bar (mV p-p) Range
Red, Cyan 154.8 150.2—158.4 Blue, Yellow 627.3 608.5—646.1
Green, Magenta 3039 29473129 Green, Magenta B26.8 802.0—851.6
Blue, Yellow 458.6 444 8—472.4 Red, Cyan 885.1 858.5—911.7

e. Set the TSG21 U pushbutton to OFF, and the V but-
ton to ON,

{. CHECK—1that the V chrominance amplitudes are with-
in 3% of their absolute amplitudes as listed in Table 2-6,

g. CHECK—that the V chrominance relative amplitudes
are within 1% of the Red bar relative amplitude, or 1 mV
plus p-p residual subcarrier, whichever is grealer. Use the
same technique as described in part d of Step 13.

d. CHECK—1hat relative amplitudes of the color bars
are within 1% of the Red bar relative amplitude, or 1 mV
plus p-p residual subcarrier, whichever is greater. Use the
same technique as described in part d of Step 13.

e. Set the TSG21 V pushbutton to the OFF position.

f. CHECK—that the 100/0 U chrominance amplitudes
are within 3% of their absolute amplitudes, as listed in Table
2-8.

Table 2-6 Table 2-B
75/0 V CHROMINANCE AMPLITUDES 100/0 U CHROMINANCE AMPLITUDES
Absolute Absolute
Coler Amplitude Tolerance Color Amplitude Tolerance

Bar (mV p-p} Range Bar (mV p-p) Range
Bilue, Yellow 105.0 101.8—108.1 Red, Cyan 206.4 200.2—-2126
Green, Magenta 540.5 524.3—556.7 Green, Magenta 4051 392.9—417.3
Red. Cyan 645.5 626.1—664.9 Blue, Yellow 611.5 593.2—629.8

h. Set the TSG21 U and V pushbuttons to their ON
positions.

14. Check 100/0 Chrominance Amplitudes

a Use the same equipment hookup as described in
part a of Step 12.

b. Set the TSG21 for the 100/0 chrominance mode
{100% chrominance bars).

c. CHECK—that the total 100/0 chrominance ampli-
tudes are within 3% of their absolute amplitudes, as listed in
Table 2.7.

2-12
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g. CHECK—that the relative amplitudes of the color
bars are within 1% of the Red bar relative amplitude, or
1 mV plus p-p residual subcarrier, whichever is greater. Use
the same technique as described in part d of Step 13.

h. Set the TSG21 V pushbutton to ON, and the
U pushbutton OFF.

i. CHECK—that the 100/0 V chrominance amplitudes
are with 3% of their absolute amplitudes, as listed in Table
2.9.
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Table 2-9
100/0 V CHROMINAHCE AMPLITUDES
. Absolule

Color Amplitude Tolerance

Bnr {mV p-p} Range
Blue, Yellow 140.0 135.8—144.2
Green, Magenta 720.7 648.6—742.3
Red, Cyan 860.7 834.9—886.5

. CHECK—thal the relative amplitudes of the color bars
are within 1% of the Red bar relative amplitude, or 1 mV
plus p-p ressidual subcarrier, whichever is greater. Use the
same technque as descnbed in part d of Step 13,

15. Check U and V Bursts

a. Use the same equipment hookup as descnbed in part
aof Step 12.

b. Setthe TSG21 BURST V pushbutton to OFF.

¢. CHECK—U burst amplitude for 212.1 mV p-p =3%
(205.7—218.5 mV p-p). Use the Video Amplitude Calibra-
tion Fixture to make the measurement. Note the actual
value.

d. Selthe TSG21 BURST U pushbutton to OFF, and the
BURST V pushbutton to ON.

e, CHECK—1hat the V burst amplitude is between 205.7

and 218.5 mV p-p and is within 1% of the U burst amplitude. il

b. TSG11 phase maiching the subcarrier phase.

1. Set the TSG21 BURST V and BURST U pushbuttons Fig. 2-9. Subcarrier Phase adjustment illuatration.

to ON.
18. Check Return Loss

—f('u Disconnect the 75} cable where T attaches-to-the a. Set up the Return Loss Bridge, sine wave generator,

10X attenuator thatis connected ta the 1412 Subcamer J21
connector. Connect this same cable to the TSC TSG21 rear-
panel outpul connector. so that this 5ngnal i5 _pplred to

and differential amplifier plug-in unit to measure return loss
of the TSG21. (The Instruction Manual provided with the
Return Loss Bridge gives detailed instructions on the proper

CH A of the vectorscope. procedure.}

A & CHECK—that the burst vectors are at 135° and 225° b. Set the sine wave generator for 500 mV output ampli.

{s08 Fuy 20 I tude, and vary the frequency from 50 kHz to 5 MHz.
ADDYE) eheck-thal tetal by, Lampliti e v 500 1L, d-C.
*® ""Vuﬁ%umlu-”fumv, >) (7, a-€
p:-:w Helr - that Détko F l'.: - F”"-'uf";’ five S g 5. =L
DITL L i .-*_ are it e e rilo #s TH ’rn s
[j,..i. .l:’:(: r= 1 rg y /# \(& ({f{. {{/{' ':‘r;'? /!’f’-’}
alield s G 4 213

[\"* =it the o {awaL meniloe (0
"L:ll.lL LLI_L {cr {“t.‘.‘_ "d.l.l”I 1 v

kMr:roﬁHh‘e dan b)thla e{Bk"'\aour{dd Wﬁmﬁéwﬂm'*hdh?}é‘éémfviﬁtagete org J
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c. CHECK—the returned amplitude for 16 mV or less
{return loss is 30 dB or greater 1o 5 MHz).

g. CHECK—1hat total burst amphitude for 300 mV p-p
= 3% (291.0—309.0 mV p-p).

h. CHECK —that burst risetime, as measured batween
the 10% and 90"%: points of the positive peak, is between
400 ns + 60 ns.

i. Set the wavelorm monitor controls 1o overlay two con-
secutive hnes.

| CHECK—thal burst amplitudes on consecutive lines
are within 2% of cach other (294.0—306.0 mV p-p).

16. Check Chrominance Hisetime

a. Use the same equipment hookup as descnbed in
part a of Step 12.

b Setthe TSG21 U and V COLOR BARS pushbutions
to ON, and the ¥ pushbutton to OFF. Display the positive
peak start of the magenta bar.

c. CHECK —nsetime of the magenta bar for 400 ns
=60 ns

2-14
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17. Check Subcarrier Phase
3. Connect the 1412 rear.panel Subcarrier output .

J20 signal to the 522A Vectorscope Ext CW 0 Rel! input
connector, and terminate in 75 (L

Connect the other 1412 rear-panel Subcarrier output
J21 signal through a 10X attenuator and 75-1! cable (in that
order) to the vectorscope CH A input conneclor. Terminate
the other CH A loop-through connector in 75 (1.

b. Set the SPG22 to the Internal mode of operation.

c. Set the 522A Vectorscope controls as follows:

Ch A, Full Field, AD. and Vector PAL bultons
pressed in. CH A Gain control set to Cal, and
0 Ref switch set to Ext. Rotate the CH A Phase
control to position the subcarrier vecior at 180°.
(See Fig. 2-9.)

NOTE

Do not move the 522A Veclorscope CHA
Phase control until completing this step,




WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED iN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE.
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T5G21

SERVICING SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safely Summary.

Do Nat Service Alone

Do nat perform internal service or adjustment of this prod-
uct unless another person capable of rendering first aid and
resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this product.
To avond personal injury, do not touch exposed connections
and components while power is on.

Disconnect power belore removing protective panels, sol-
denng, Or rep’ cing components.

Power Source

This product is intended to cperate in a mainframe whose
power source wall not apply more than 250 V rms between
the supply conductors of the mainframe or between either
supply conductor and ground. A protective ground connec-
tion by way of the grounding conductor in the power cord is
essential for safe operation.

| WARNING l

THE FOLLOWING SERVICING INSTRUCTIONS ARE FOR
USE BY QUALIFIED PERSONNEL ONLY. TO AVOID PER-
SONAL INJURY, DO NOT PERFORM ANY SERVICING
OTHER THAN THAT CONTAINED IN OPERATING IN-
STRUCTIONS UNLESS YOU ARE QUALIFIED TO DO SO.

5-1
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INSTALLING IN THE MAINFRAME

Use the following steps to install the TSG21 module in

the 1412 mamframe
| WARNING I

Disconnect power  from  the manframe  before
mstakaton.

1. Remove the top cover Irom the mainframe. Remove
the plastc spacer bars over the plug-in moduies.

2. Select an avalable module location for installation of
the TSG21. Remove the blank front panel from this location.
Sea Fig. 3.1

3 Position the shield board over the four pins between
rows of crcuit board pins at the selected location on the
mantrame interface board. Seat the shield fimly on the
interface board

4 Position the Color Bar Qutput board, A31-2, over the
muddie row of manframe interface pins at the selected loca-
ton, for example, P59 at location 2. Use the plastic guide
for proper mn alignment. Seat the board firmly on the Inter-
face board

5 Position the Color Bar Logic board, A30-2, over lhe
row of pins adjacent 1o the shield. Algn the board pins using
the plashc gu:des, and seal femly on the Interface board.

6. Attach the plashc pushbullon extenders (o the board
pushbuttions shatlts

7 Posibon the TSG21 tront panel in front of the extend-
#r5. and secure it 1o the 1412 mamirame fronl casting wilth

. the scrows provided

D T I @ = I I D IR S B E BN B B B

Section 3—=TSG21

PART Il
SERVICE INFORMATION

INSTALLATION

8. Connect the appropriale coaxial cable from the 1412
Module Oulput connector to the output pins of the A31.2
Color Bar Quiput board. Cables are color coded to match
location designations shown in Fig. 3-1.

9. Unless installing other modules, perform the installa.
tion checkout, then replace Lhe plastic spacer bar and the
1412 top cover.

Reverse the inslaliation steps to remove the module,

INSTALLATION CHECKOUT

Atter instaling the module in the 1412 manframe, the
Performance Check in Section 2 of this instruction manual
should be performed to determing if the module is operating
wilhin snecified mils. Adjusting the module according 1o the
Calibration Procedurc in Section 4 should bring the module
within specification.

OPERATING MODULE SELECTION

VITS

A Vertical Interval Test Signal (VITS) may be enabled on
a speaific line during the vertical interval. The TSG21 front-
panel switches excepl BURST U and V, have no elfect on
the VITS.

VITS may be enabled by either an internal or external
VITS Key signal that goes to a TTL low (0 V) duning the
unblanking time ol the desired VITS television line. Fig 3.2
shows an example of the VITS Key signal and the color bar
VITS.

An intermal VITS Key signal may be obtained from a
Black Burst Generator module in the 1412 SPG22. Use the
Installation section of the appropnate Black Burst Genera-
tor instruction manual 10 determing the VITS kne program-
ming for speciic module locations of the TSG21. The
nternal VITS Key does not allow held selechon. VITS will be
enabled on both felds

31
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Installation—=T58G21

It field selection is desired, an external VITS Key (ie.,
from a swilcher) may be connected to the 1412 REMOTE
connector, J41. Table 3-1 shows the comrect pin number on
J41 for each module location the TSG21 may be installed in.

Remote Fixed FULL FIELD Mode Selection

A TTL low (0 V) on interface pin 57 at the TSG21's loca-
ton produces the same elfect as pressing the Fixed FULL
FIELD switch. The Standard 75% PAL-M Color Bar signal
(100/0/75/5) i1s generated, and the front-panel swilches have
no elect,

The interface pin may be accessed through the 1412 RE.
MOTE connector, J41, as shown in Table 3-1.

Remole Split Field Color Bars/White Mode
Selection

A TTL low (0 V) on interface pin 56 at the TSG21's loca-
tion changes the lower field color to white when the /RED
button is engaged. Interface pin 56 is accessible through the
1412 REMOTE connector, J41, as shown in Table 3-1.

Cclor Bar Sequence

Color Bar sequence may be altered by jumper connec-
tors, as shown in Fig, 3-3. The wires in the jumper block on
P227, P225, and P226 determine the sequence of the chro-
minance signal. The wires in the jumper block on P217,
F215, and P216 determine the sequence of the luminance
signal. Both the chrominance and luminance circuits re-
guired identical changes.

e

COAX FROM MODULE OUTPUT
TOP416 ON A31-2

2/

/\;\'

=2

[

=

& _..-"-‘l

A1-2 COLOR BAR QUTPUT

SHIELD

Al0-2 COLOR
BAR LOGIC

nn.n

Fig. 3-1. Instaliing the module circuit boards in the mainframe.
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Fig. 3-1. VITS Key signal and Color Bar VITS.

To change the configuration of a jumper, remove it from
the board, pry one Side out from the top with a fingernail or
small screwdriver, and relocate the wires according 1o Fig.
i3

green, red. and biack sequence offer the largest phase tran.
sions for the chrominance signal. The white, magenta, yel-
low, 1ed, cyan, Dlue, green, and black sequence offers the
largest lummance transtons

Split Field Color Selection

The sold color (lower) portion of the spht field COLOR
BARS RED signal may be changed to any bar color. Wire

Installation—TSG21

Table 3-1

441 PIN ASSIGNMENTS FOR
REMOTE OPERATION OF THE TS5G21

J41 REMOTE PIN NUMBER

MODULE Fixed
LOCATION | VITS Key FULL FIELD WHITE

1 24 18 i7
2 23 15 14
3 22 12 1t
4 21 9 8
5 20

6 19 3 2

straps at W205, W206, W207, and W209 must be resol-
dered as shown in Fig. 3-4,

Split Field Timing Selection

In the spit field modes. the field may be split for equal
size portions or for the upper portion to be 3/4 of the fiald
and the lower portion 1/4 of the field. These sphts are con-
trolled by a jumper in the SPG module, and are factory set
for the 1/2—1/2 mode. See the Installation section of the
appropriate SPG instruction manual for the jumper location.

Other Straps

W146 and W230 alter signal parameters for use in the
PAL System. They should not be moved from factory wired
positions for normal use in the TSG21.

33
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Installation—TSG21

0
@

LUMINANCE CHROMINANCE

!

P215 P18 PUT

Standard Sequence
= WYCGMRBLUBLK ——
(1aciory sel)

.|.E
=y -
==

WCMBLUYGR BLK

WCYGMBLURBLK

WMCBLU YR GBLK ——————

&
&

WYMRCG BLU BLX — o

i
i

WMYRCBLUG BLK

%
|

S EENER S —— TaaN

Fig. 3-3. Programming the Color Bar Logic board for altered Color Bar Sequence.
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Yellow Cyan Green

¥ | = |
X !

Red
Magenta (tactory wired) Blue
i — B
ﬂ- U IJ )
round
“““'" REMOTE pin. " Black

Fig. 3-4. Spht Field Color Selection on the Color Bar Logic board.
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Section 4—T5G21

CALIBRATION PROCEDURE

Introduction

The procedury in This SECLiOn Serves as a guide o per-
form the calbraton steps. Limits, tolerances, and wave-
forms appeanng i thus procedure are not mstrument
specilications except as hsted in Secthon 2, Specification,

The TSG21 tront-panel control names in the text are
capilalized, 1or example SYNC. Control and connector
names on test equipment and nternal controls in the TSG21
module under test have only the first letter capitakzed, for
example, tes) oscilioscope. Time/Div., or 1482R Mag con-
rrod, except when they are used as genenc lerms.

A short torm procedure 1s provided to ad i checking
calbraton of the TSG21. It may be used as a calibration
gude by the expenenced cakbrator, or as a record of cah-
brabon, since the step numbers correspond to those in the
complete calibation procedure,

TEST EQUWPMENT

The capatwiies of the test equipment described in the
following hist are the mimum required to calibrate the in-
strument. Test equipment used in prepanng these proce-
dures 15 gven in each example. [f alternative equipment is
usad, it must meet of exceed the isted regquirements.

1 Wavetorm Monitor. Capable of viewing hne rate and
firld rate signals, wath a magnifier to measure nsetime and
pulse duraton A TEKTRONIX 14828 MOD W5F Wavetorm
Monitor 5 used m thes procedure with a specal calbration
fixture

2 Test Osctioscope. Bandwdth, de 1o 30 MHz; muni-
mum deflecthon, 1mVidiv., two input channels wilh provi-
sions for ndependent o differential operation. For example:
a TEKTRONIX 7603 Osoilloscope with TA13, TAI1B, and
7833 plug-n unils

3 Sie Wave Generalor. Mimimum output, 500 mV; fre-
quency range. 50 kHz and vanable from 1 MHz 1o 5 MHz.
Forexampls a TEKTRONIX SG 503 in a Tektromx TM 500
Seres Manframe

4 Chopped Voltage Relerence Tektromx Part No
067.0916-00 Video Amphtude Calibration Fixture

5. Spectrum Analyzer {(optional). Capable o! measuring
the harmonics or color subcarrier to —40 dB of the funda.
mental. For example: a TEKTRONIX 1401A or 7L12.

6. Aeturn Loss Bridge. Tektronix Part No. 015-1049.00.

7. Vectorscope. For examplo: a TEKTRONIX 522A.

B. 75 @ Cable (Two required). Tektronix Part No.
012-0074-00.

9. 75 O End-Line Termination. Tekironix Part No.
011-0102-00.

10. 75 & In-Ling Terminator. Tektronix Part No.
011-0103-00.

11. 50 ! to 75 ! Minimum Loss Attenuator. Tektronix
Part No. 011-0057-00.

12. 75 9 10X Attenuator. Tektronix Parlt No.
011-0061-00.
13. Extender Circuit Board., Tektronix rParl No.

670-4441-00. Supplied as an accessory with the 1412
Mainframe.

Making Measurements with the Video Amplitude
Calibration Fixture {(VAC})

The signal to be measured must be connecled {o the
1482R Video Input A and terminated in 75 1! with the preci-
son 75 @ Termination (011-0102-00 supplied with the VAC).
The output of the VAC connects to Video Input B and is
unterminated, Set the 1482R as follows:

DC Restorer o
Oper/Cal Oper
Input A.B

To check luminance amplitudes with a given tolerance,
adjust the VAC Vanable control while observing the wave-
form monitor display. When the level being measured over-
lays the blanking level, read the amplitude directly from the
VAC front-panel Qutput in mV readout.

4-1
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Calibration Procedure—TSG21

To check chrominance amphtudes, a ditferent setup is
used. The signal 1o be measured must be connected o the
1482R Video Input A through a Subcamer Harmonic Rejec-
ton Fiter (015-0407-00 supphed with the VAC),

Because the Harmonic Rejection Filter has 0.6% pass
band loss, a 0.6% Attenuator (011-0134.00 supplied with
the VAC) should be connected in series with the VAC Out-
put to the 1482R Video Input B,

Peak-to-peak chrominance amphludes are checked for
tolerance by agjusting the VAC Variable control until the
peaks of the chrominance packet being measured just meet.

To adjust a signal level, use the VAC Qutput as a refer-
ence. First, set the VAC Output o a desired level using the
VAC Preset Level push buttons, or manually setling the
lever switches. Then for luminance signals, adjust the prop-
er control such that the luminance level overlays the
blanking level. For chrominance signals, adjust the proper
control wntl the peaks of the chrominance packets just
meal,

To adjust a signal level, use the calibration fixture as a
reference. First, set the Amplitude dial to the desired level,
Then, lor luminance signals, adjust the required control so
the luminance level overlays the blanking level. For chromi-
nance. adjust for the peaks to just meet,

SHORT FOAM CALIBRATION PROCEDURE

Step Parameter Requirement Adjust
e —— ————————— ————s = —
! i

1 lﬂﬁﬁsﬁual Subcarner 2.5 mv or less R402, R403, C371, C373

2. |Luminance Gain (Sync) ~300my +3mVv R449

3 Dc Level 0V =50 mV R459

4 'Setup Level 50 mV < 1.5 mV Check

5 |Sync Shaping. Risetme L~125ns =20 ns Symmetry Irom lop L464, L467

| to bottom, and mirkmum aberrations.
6 Luminance Shaping, Risetime t,~125ns +20ns Symmelry Irom top L484, L487
—_—— { to bottom, and minimum aberrations.

7 Cotor Bar Lumnance 750 1% 0r 1.5mV
Black 0mv Check
Blue 589mV =15mVv R296
Aed 157.0mV 6 mV R298
Magenta 2168 mYy +22 mV Check
Green 3082mV =31 mVy R298
Cyan 3580mV =37 mV Check
Yollow 4652 mV 4.7 mV Chack
White [T57%.) 5250mV -53mv Check

1007 White Ret
White (10072) 7000 mV - 7.0 mv |R276
1000 i ,

White i 7000mvV - 70mv iChe-ck
Yellow . 6202 mV -62mV | Check
Cyan | 490.7 mV - 4.9 mV | Check
Green g 4109mV + 4.1 mv | Check
Magenta i 2891 mV 29 mVv | Check
Red 20893 mV 2.1 mV Check
Ry 798mv +80mv Check
Black 0 mv

4.2

Check

.
|
|
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Calibration Procedure—T5G21
SHORT FORM CALIBRATION PROCEDURE (cont)
Parameter | Requirement | Adjust
O i e _ . il faa= N e
1005 " |'
Black | 50 mv Check
Biue 1241 mv =1.2mv Check
Reda 2444 mV =24 mv Check
Magenta J1BEmY «32mV Check
Green A4nN6mV =43 mV Check
Cyan 5057 mV =51 mv Check
Yellow B251 mV =62 mV Check
Whate 7000mV «7.0mvV Check
755
Whete 5375mV =54 mv Check
Yedlow 481.9mV =48 mV Check
Cyan /M TmV 238 mV Check
Green 3B/2mV +34mv Check
Magenta 2513 mV =25 mv Check
Rad 1958 mV +20mvV Check
Biue [ 1056mV = 1.1 mV Check
Black 500mVv =05mV Check
B U ang V Dnve Filters 32 mV or less spurious subcarrier, and good | L444, L424, L432, L452

i burst shaping.

8 Chromunance Bandpass Filter

| Straight knes between vectors, null at green. | L357. L367
| masanta transition, and minimum harmonics. i
10 | Lumsnance-to-Chrominance Delay 20 ns or less between luminance R1498
and chrominance.
11V Phase Switcher 0.5° or less phase error, C3x
12 Quadrature Phase [ Minimum ditferences in amplitudes on L363
| consecutive ines.
13  Chromnance Gain Iaﬂﬁ mV =3 mV Burst Ra78
14 750 Total Chrommance Amplitudes i3°u total, 1% relative
Biue. Yellow | 4705mV - 14.1 mV Check
Red. Cyan | 6628 mV - 159 mV Check
Gresn, Magenta i 6201 mvV - 1B6mV Check
Yite, Black ; 2.5 mV or less Check
15 750U and V Chromnance Amphtudes ?3% total, 1% relative, l
u : |
Red ! 1548mV <46 mV |R248
Green 3039mVy 9.1 mv | R238
White Chrominance nul! | R228
Biue 4586 mV + 138 mv Check
Yedow 4586 mV <« 13BmV Check
Magenta 3039my «91mv | Check
Cyan 154BmV <4 6mV Check

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org
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Calibration Procedure—TSG21 I
SHORT FORM CALIBRATION PRCCEDURE (cont) .
Step Parameter Requirement Adjust .
’ i
Blue 1050mV =3.1mVv R259
Green 5405 mV =162 mV R268
White Chrominance null R258
Red 6455 mV +19.4 mV Check I
Cyan 6455 mV =194 mVv Check
Magenta 5405 mV =162 mV Check
- Yellow 1050 mV =3.1mv Check l
16. |100/0 Chrominance Ampliludes %a total, 1% relative
Total
Blue, Yellow 627.3mV =188 mV Check
Green, Magenta 8268 mV =248 mV Check
| Red, Cyan 885.1 mV +26.6 mV Check
v '
Aed. Cyan 2064 mV =62 mV Check
Green, Magenta 4051 mV =122 mV Check
| Blue, Yellow 611.5mV =183 mV Check I
v
Blue, Yellow 1400 mV =42 mV Check
| Green, Magenta 7207 mV =21.6 mV Check
Red, Cyan 860.7 mV =258 mV Check
17. /U and V Bursts 3% total, 1% relative
U Burst 2121 mV <64 mVv R23%
V Burst 2121 mV +64mVv R249
Total Burst 300 mV +9.0mVy Check
|Burst Risetime 400 ns =60 ns Check l
;Bursl on consecutive lines 2% relative Check
'Burst Prase l
! PV +135° =1° Check
| v -135* +1° Check
18, ;cnrmnance Risetime 400 ns =60 ns Check I
19 iSubcamec Phase Matches rear-panel Subcarrier L317, C318
20 llsul:llm 40 dB or greater Check l
21 iﬁetwn Loss 30 dB or grealer Check
4-4 I
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PROCEDURE

Preliminary

Mount the Color Bar Output board on the Extender
board 10 gan access 10 the adjustments. Use care in align.
ng pins and connectors. All adjustments on the Color Bar
Loge board may be reached from above. not requinng use
of the Extender board.

The system and all 'est equipment o be usead in the pro-
cedure should be aliowed a 20 minute warmup period before
starting the procedure

1. Check/Adjust Residual Subcarrier Amplitude

a. Connect the TSG21 output, via a 75-1! cable and an
in-ing 75-4 termunator, 1o the test oscilloscope vertical
input. Set the oscilloscope deflection faclor to 5 mV/div and
set the nput for ac couphng.

b Setthe TSG21 Y, U, and V pushbuttons to OFF, and
set the v PHASE swilch 1o ALT.

c. CHECK—resdual subcarner for 25 mV or less
amphtude

d. ADJUST—R402. R403, C371, and C373 (Res Subc)
tor mummum resdual subcarrer. Several adjustments may
be reguired because of interaction.

2. Check/Adjust Luminance Gain

a Conmect the TSG21 outputl to the 1482 Wavelorm
Mcmtor CH A input, and terminate the other CH A loop-
through input connector in 75 (1. The Video Amphitude Cali-
bration Fixture should be connected to the 1482 CH B input.

b Set the 1482 Response to Flat, Input to A-B Volts Full
Scale 10 1.0, Display to 10 ws/dwv, and DC Restore 1o OFF.

c. Push in the TSG21 Alterable FULL FIELD COLOR
BARS pushbutton

¢ CHECK—luminance gan, using the Video Amphtude
Cabbratbon Fixture to match the sync lip with blanking level,
The ampitude should read 300 mV -3 mV.

¢ ADJUST —AR449 (Lum Gain) for sync to blanking am-
phtude of 300 mV

Calibration Procedure—T5G21

3. Check/Adjust Dc Level

a. Use the same equipment hookup as descrbed in
parts a, b and ¢ of Step 2, excep! the calibration fixture is
not connected to CH B input, and the Input switch s set to
A D¢ Cpla.

b. Set the 1482 Volts Full Scale 10 1.0, Displa'f to
10 us/div, and push in the Oper switch. Set the DC Restorer
to OHf, and temporanly remove the cable from the 1482
Ch A Input. Position the trace o the graticule blanking level
line (0.3), and reconnect the cable to the 1482 CH A Input.

c. CHECK—blanking level for 0 V =50 mV,

d. ADJUST—RA459 (Dc Level) for a blanking level of 0 V.

. INTERACTION—Because of interaction between the
Lum Gain (P449) and Dc Level (R459) adjustments, repeat
Steps 2 and 3.

4. Check Setup Level

a. Use the same equipmenl setup as descnbed in
Step 2.

b. Setthe TSG21 AMPL to 100/5 mode. Press in the Y,
U, and V pushbuttons (OFF).

c. CHECK—for a pedestal level of 50 mV = 1.5 mV from
blanking.

5. Check/Adjust Sync Shaping and Risetime

a. Connect the TSG21 output 10 the test oscilloscope
vertical input, via a 75-0 cable and an in-ine 75-1! termina-

tor. Set the test oscilloscope iriggering and sweep rate to
view the sync pulse, and the vertical to a setting that gives
several divisions of vertical dellection.

o CHECK—the sync pulse lor symmetry from top lo
bottem, and minmum aberrations.

c. CHECK—nsetime of the sync pulse (between 10%
and 80%. points on the leading edge) for 125 ns = 20 ns.

d. ADJUST—L484 and L4B7 (125 ns Filter) for best
shaping.

45
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Calibration Procedure—T5G21

6. Check/Adjust Luminance Shaping and Risetime

a Use the same equipment setup as described in part a
of Step 5. except set the TSG21 Y switch to ON and the U
and V' switches to OFF. providing a display of luminance
only

b CHECK—color bar luminance step edges for symme.
try from top 10 bottom, and minimum aberrations

¢ CHECK-—nsetme of the leading edge of the white bar
for 125 ns 20 ns

2 ADJUST —L484 and L4B7 (125 ns Fiter) for best
shapeng i necessary

7. Check/Adjust Color Bar Luminance Amplitudes

a Use the same equipment hookup as descrnibed
n Step 2

b Pushin the TSG21 U and V pushbuttons, leaving the
¥ pushbutton out {in the ON position), provicing a luminance
color bar display only. Set the luminance AMPL pushbutton
for 75=. the WHITE REF 10 75%. and SETUP to 0%

¢ CHECK ADJUST —luminance levels as lsted in
Table 4.1 using the Video Amplitude Cahbration Fixture to
matcn each lurmmance bar with blanking level

Table 4-1
75% LUMINANCE LEVELS

Luminance  Amplitude Tolerance Check/
Bar {mV) (£mV) Adjust
H H 1
Black | 0 | = . Cheack
Blue | 589 | 15 l R296 (B,)
R | 1570 . 16 ' R286 (R,)
Magenta | 2168 22 |  Check
Green 3082 3.1 R298 |G,)
Cyan 3680 7 Check
Yelow . 465 2 47 . Check
WWhite (T50) 5250 53 ‘ Check
4.6

d. Set the TSG21 WHITE REF 1o 100°%.

e CHECK—that the white luminance bar {100% and .

Qo setup)is 7000 mV =7 mV.

f. ADJUST—R276& (100° White) for a white level of
700.0 mv

g Set the TSG21 AMPL pushbutton for 1000

h. CHECK—Iluminance levels 100%: as listed in Table 4-
2. using the Video Amplitude Calbration Fixture to match
each luminance bar wath blanking level

1. Set the TSG21 AMPL pushbuttons for 100/5.

| CHECK—lurmnance levels (1000100 5) as hsted in
Table 4.3, using the Video Amplitude Calibration Fixture 1o
match each luminance bar with blanking level

k. CHECK—Lumnance levels (100/0/75/5) as tisted n
Table 4-4. using the Video Amphlude Calbration Fixture to
match each luminance bar level with the blanking lavel,

Table 4.2
100% LUMINAMNCE LEVELS

Luminance i Amplitude Tolerance
Bar { (mV}) i {=mV)
R S oo

White 7000 . 70
Yellow ! 6202 | 62 i
Cyan 4807 ' 49
GEPEﬂ | 4109 E| - 4.1 -
Mag-nn:a 289.1 29
Hed 2093 | 21
Blue . 798 15
B!:!ch_ | 0 * S
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Table 4-3
100/0/100/5 LUMINANCE LEVELS

— -

Luminance Amplitude Tolerance
Bar {mV) (=mV¥)
: : : e s
Bilack 50 05
Blue [ 1241 ' 1.2
Aed Y 24
Magenta | 3185 ] 3“2'_ |
Green 4116 4 3. o
Cyan i 505.7 | 51
Yollow 6259 | 62
WWhite ' 7000 N : ?’_l]_ LS
Table 4-4

100.0/75/5 LUMINANCE LEVELS

Luminance Amplitude Tolerance

Bar ' {m¥}) | l_xm\f]
White 5375 54
Yeilow ‘ 451.9 * 48
Cyan | 917 | 39 -
Green . 336.2 3 :t_ )
Magenta 251.3 25 __
Red i 1958 20
Blue 1056 Z 1
Black ' 500 05

8. Check/Adjust U and V Drive Filters

a Use the same equipment hookup as descnbed in
Step 2. excepl the calibration hixture 15 not connectad 10
Cr B and the Input switch s set to A Do Cpl'd

b Sel the TSG21 ¥ pushbutton to OFF, the BURST U
to ON. the BURST V to OFF. and release the 100/25
pusnowutton  Chegk that the COLOR BARS U and W

pushbutlons are also pressed in

CHECK —tor good shaping of the burst envelope. See
Fig 4.1

Calibration Procedure—TS$G21

d CHECK—for spurious subcarrier at the end of line
Dianking {white bar start), using the Amplitude cial ol the
Calibration Fixture to check peak-to-peak amplitude, Amph-
tude should be 32 mV or less

e ADJUST—L444
enveiope.

U} tor best shaping of the U burst

f Set the TSG21 BURST V switch to ON and the
BURST U to OFF.

g ADJUST—L432 (- V) for best shaping of the V burst
envelope

h. Set the TSG21 BURST U and BURST V and the
COLCR BARS U and V pushbuttons to the ON position.

I ADJUST—L424 (- U) and L452 { - V) for minimum
Spunous subcarrier at the end of ine blanking

| ADJUST—L424 {-U), L4449 (—U). L432 (= V). and
L452 (- V) shghtly to optimize the burst shaping and to mini-
mize the spunous subcarrier at the end of ine blanking

Fig. 4-1. Proper Shaping of the U Burst Envelape.

4-7
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Calibration Procedure—T5G21

9. Check/Adjust Chrominance Bandpass Filter
Response

a Connect the TSG21 output to the 1482 Wavelorm
Monator CH A input. Connect a 75-0 cable from tha other
Ch A loop-through input to the 522A Vectorscope CH A m-
put. and termnate the other vectorscope CH A loop-
through input n 75 4

NOTE

It & spectrum analyrer s avadable. oo nof lermunate
the other lpop-through mput of the vectorscope. In.
stead. connect & 75-4) cable 10 loop-through connec.
for, ferrmunate the far end of tha cabie with 3 50-to-
75 L muremum kss attenuatow (75 1) end 3t the cable),
and connect o the 5010 »put of the spectrum
Iy I

Set the TSG21 Y pushbution to the OFF position

r

Set the wavelorm montor controis so that two con-
secutive bnes overlay  Set the vectorscope controls 1o ds-
play the color Dar veciors

d CHECK —for strasght lines connecting tha dots on the
veCIOTSCODe (DAY, Simdar 10 that shown m Fig 4.2

e CHECK —'or a nuil at the green.magenta transition of
the codor bar display on the waveform mondor, simidar 10
that shown n Fag 4.3

SUBCARRIER FUNDAMENTAL

NEEEE

BRI

SR | ik
EE

Fig 4.2 Chrominance Bandpass Filter vectiorscope display

48

f. OPTIONAL CHECK—using a spectrum analyzer,
chéck that the thurd (and higher) harmonics are 30 dB or
greater down from the chrominance subcarmer fundamental,
as Wustrated n Fig 4-4

g ADJUST—L357 and L367 (Chrominance Bandpass)
to optimize for minimum harmomics, best strasght ines be-
iween vectors, and a null at tha green-magenta transition,

NOTE

Only stght readustment from the factory setting
should be necessary. No more than a shght reagust-
ment should be aflempted without the use of a spec.
frum anafyzer.

Fig. 4-). Chrominance Bandpass Filter waveform monitor
display.

Fig. 4-4. Chrominance Bandpass Filter spectrum analyrer
dusplay
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10. Adjust Luminance-to-Chrominance Delay

a. Connect the TSG21 output 1o the waveform monitor
CH A input. Terminate the other CH A loop-through input in
751

b Sel the TSG21 Y pushbutton to the ON position, and
s¢t COLOR BARS for the /AREVERSE mode.

¢ ADJUST—R145 (Y Dela,) tor minimum subcarner at
the green-magenta transions (see Fig. 4.5)

11. Check/Adjust V Phase Switcher

a Connect the TSG21 output to the vectorscope CH A
input. Termunate the other CH A loop-through input in 75 11,

b Setthe TSG21 COLOR BARS U pushbutton to OFF,

i'."!i'*‘,guiru-

T
.

b Delay properly adjusted

Fig. 4.5 Luminance-to-Chrominance Delay wavelorm monitor
display

Calibration Procedure—TSG21

c. Set the vectorscope controls to display the alternating
V axis veclors.

d. CHECK—phase error between alternating V axis vec-
tors for 0.5 or less (see Fig. 4.6). Use the vectorscope
Calbrated Phase dial to measure any error,

e. ADJUST—C351 (V@) lor minimum phase error ol the
V axis vectors (see Fig. 4.6a).

NOTE

At this point, residual subcarrier (Step 1) shouid be
rechecked, and adiusted if necessary.

JITA 14

b. ¥V Axis Switcher properly adjusted.

Fig. 4-6. ¥ Axis Phase Swilcher vectorscope display.

4.9
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Calibration Procedure—T5G21

12. Check/Adjust Quadrature Phase

a Connect the TSG 21 oulput 10 the wavelorm monitor
CH A input. Termunate the other CH A loop-through input in
750

b Set the TSG21 ¥ pushbutlon to OFF. and the U
pushivulton to ON

¢ CHECK—overlay of consecutive hnes on the wave-
torm momtor 'or mimmum dillerences n amphtudes as
shown in Fig. 4.7

d ADJUST—L363 (Quad Phase) for mimmum differ.
ences in amphludes |(see Fug 4.7a)

Fig 4-7 Quadrature Phase wavelorm monilar display.

410

13. Preadjust Chrominance Gain

a Use the same egupment hookup as described in
part a of Step 12, and connect the Video Amplitude Calibra-
tion Fixtute 1o the waveform monitor CH B Input. Set the
1482 DC Restorer to OFF. and Input switch to A-B. See Fig
4-8 for an example of measuning chrominance with the Cab-
praton Fixture

b. CHECK—burst amplitude for 300 mV -9 mV

¢ PRESET—R239 (Burst U) and R24% (Burst V) to
mudrange

d ADJUST—R3I72 (Chrominance
amphtude o! 300 mV.

Gan) for a burst

Fig. 4-8. Wavelorm monitor display shawing the red color bar
peaks just overlaying.

14. Check 75/0 Chrominance Amplitudes

a Use the same agupment hookup as descnbed m
parta of Step 13

b Set the TSG21 for 750 color bars
Y pushbutton to the OFF position

and set the

¢ CHECK—that color bar amphtudes are within 3% ol
thinr absolute amphitudes, as listed in Table 4.5
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Tabile 4-5
750 TOTAL CHROMINAMCE AMPLITUDES

— s e x mam

Absolute
Color Amplitude Telerance
Bar (mV p-p) Range
k4 — - e

Blue Yelow 4705 456 4 —484
Aed. Cyan 5533 6439—6817
Green, Magenta 6201 601.5—6387
\.'.r'w_.-__al_gcu 0 2.5 mV or less

2 CHECK—that relatve ampitudes of the color bars
are antten 1% of @ach other. To check thes, take the mea-
sured value of the Red color bar, and apply 1o the formula

Measured Value

« 1002
Absoiyte Ampltuce

*» Rad relative amplituce

EXAMPLE Assuma that the Red color bar measured 6706

my
Measured Red 6706 mv

- * .I- + III n'ﬂ 1 1“9
Anspiute Req e 6638 mV e ¥

The Red color Bar n this example is 1% above the abso-
ute ampitode

Repeat thes step for pach remaming color bar histed in
Tabie 4.5 AR other amplitudes should be within 1% of the
Red reighve amphbiude

EXAMPLE Assume that the Biue color bar measures 482 3
my

4823 mv
AT05mV

Measured Blue

100%%
Absoiute Biue

100% - 102 5%

Although thes s s than 3% abowe the Blue's absolute
value 115 greater than 1% from the Red refative amphtude
of 101% ;n the prevous exampls The color bar amplitudes
in reese fnaMpDes Would reguee adiustment 1o i withn tha
SpeCitend lmuls

15. Check Adjust 75'0 U and V Chrominance
Amplitudes

A Use Iha sama aguuiemsent hookus as Gesonbeed in

part a of Step 13

b Satthe TSG2T COLOR BARS V pushbulton 1o the

OFF oosation

Calibration Procedure—T5G21

¢. CHECK—that the U chrominance amphtudes are
withen 3% of thewr absolute amplitudes as ksted in Table 4-6.

Table 4-6
75/0 U CHROMINANCE AMPLITUDES
Absolute
Color Amplitude Tolerance

Bar | (mV p-p) Range
Red, Cyan | 1548 1502—159 4
Green, Magenta | 3039 294 8—3130
Biue. Yelow 4586 444 B—4724

@ CHECK—1tha! the U chromenance relative amphtudes
are within 1%: of the Red bar relatve amphtude, or 1 mV
plus p-p residual subcarnier, whichover is greater. Use the
same tachruque as described in part d of Slep 14

e. ADJUST—U chrominance amphtudes as shown in
Table 4.7

Table 4-7
75/0 U CHROMINANCE ADJUSTMENTS

Color Bar Amplitude (m¥ p-p) Adjust
e Sl diambth i
Red ) 154 8 R248 (R
Green 3038 R238 (G,)
White Adiust for chromnance | R228 (B,)
null on the white bar o

bve | sss—ems | coeor
Yelow ‘ 44484724 | Check
M_ag_enm | 294 8—-3130 | Check -
Cyan 15021594 | Check

t Set the T5G21 U pushbutton to OFF. and ihe

V pushbutton 1o ON

g CHECK —that the V¥V chrominance amphiudes arc
wathun 3% of ther absolute ampitudes as hsted n Table 4.8

n CHECK —that the V chrommance relative amphtudes
are withun 1%z of the Red bDar relatve ampitude. or 1 mV
pus p-p residual subcarrer whichever 15 greater. Use the
came technque as gescnbad in part d of Step 14
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Calibration Procedure—T5G21

Table 4-8 Table 4-10
75/0 ¥V CHROMINANCE AMPLITUDES 100/0 TOTAL CHROMINANCE AMPLITUDES
Absolute Absolute
Color Amplitude Tolerance Color Amplitude Tolerance
Bar (m¥ p-p) Range Bar {mV p-p) Range
~ —————————— —— —
BE._ Yellow 105.0 101.8—1081 Blue, Yellow 627.3 608.5—646.1
Green, Magenta 5405 524.3—-556.7 Green, Magenta 8268 B802.0—B51.6
Reg, Cyan 6455 626.1—6649 Red, Cyan B85.1 858.5—911.7

1. ADJUST—V chrominance amplitudes as shown in
Table 4.9

Table 4-9
75/0 CHROMINANCE ADJUSTMENTS

Color Bar Amplitude (mV p-p) Adjust
Blve i 105.0 R259 (B,)
{j.}een 540.5 R268 (G,)
wruu-r - I Adjust for chrominance R258 (R,)

| null on the white bar.

Re;:l_ [ __._5-251—554.9 Check
Cyan 626 1—664.9 Check
Ma_q;-ma_ ] 524.3—556.7 Check
Yollow | 101.8—108 1 Check

| Setthe TSG21 U and V chrominance switches to ON.

k. RECHECK—10tal chromenance amphtudes in the 75/0
mode, as hsted n Table 4-5 of Step 14.

16. Check 100/0 Chrominance Amplitudes

a Use the same eguipmen! hookup as descnbed in
part a of Step 13,

b Set the TSG21 for the 100/0 chrominance mode
{100% chrommance bars)

¢ CHECK—that the total 100/0 chrominance amph-
tudes are within 3% of thesr absolute ampiitudes, as listed in
Table 4.10

412

d. CHECK—that relalive amplitudes of the color bars
are within 1% of the Red bar relative amplitude, or 1 mV
plus p-p residual subcamer, whichever is greater. Use the
same technique as descnbed in part d of Step 14.

e. Set the TSG21 COLOR BARS V pushbutton to the
OFF position.

. CHECK—that the 100/0 U chrominance amplitudes
are within 3% of their absolute amplitudes, as listed in Table
4-11.

Table 4-11
100/0 U CHROMINANCE AMPLITUDES
Absolute

Color Amplitude Tolerance

Bar {mV p-p) Range
Red, Cyan 2064 200.2—=2126
Green, Magenta 405 392.9-417.3
Blue, Yellow 6115 593.2—629.8

9. CHECK—that the relative amphtudes ol the color
bars are within 1% of the Red bar relative amphtude, or
1 mV plus p-p ressdual subcarrier, whichever is greater. Use
the same techmque as descnbed i part d of Step 14.

h. Set the TSG21 V pushbutton to ON. and the
U pushbutton OFF.

i. CHECK—that the 1000 vV chrominance amplitudes
are with 3% of ther absolute amplitudes, as hsted in Table
412,
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Table 4-12
100/0 V CHROMINANCE AMPLITUDES
Absolute
Color Amplitude Tolerance
Bar {mV p-p) Range
Blue, Yellow 140.0 135.8—1442
Green, Magenta 720.7 648.6—742.3
Red. Cyan | 8607 834.9—8865

| CHECK—that the relative amplituces of the color bars
ara within 1% af the Red bar relative amplitude, or 1 mV
plus p-p residual subcarrier, whichever is greater. Use the
same technque as descnbed in part d of Step 14,

17. Check/Adjust U and V Bursts

a Use the same equipment hookup as descnbed in
part a of Step 13

b Set the TSG21 BURST V pushbution 1o OFF.

¢. CHECK—U burst ampitude for 2121 mV pp = 3%
(205.7—2185 mV p-p). Use the Video Amplitude Calibra-
ton Fixture to make the measurement. Note the actual
value

d ADJUST—R233 (Burst U) for a U burst amplitude of
2121 mV p-p.

@ Selthe TSG2) BURST U pushbution to OFF. and the
BURST V pushbutton 1o ON.

I. CHECK —that the V burst amphtude 1s between 205.7
and 218.5 mV p-p and is within 1% of the U burst amphtude.

g ADJUST—R249 (Burst V) for the V burst amplitude
to match the U burst amphtude (212.1 mV p-p).

h Setthe TSG21 BURST V and BURST U pushbultons
o ON

i CHECK—total burst amphtude for 300 mV p-p + 3%
{291 0—309.0 mV p-p)

Calibration Procedure—TSG21

| CHECK—that burst nisetime, as measured between
the 10% and 90% points of the positive peak, is between
340 ns and 460 ns.

k. Set the wavelorm monitor controls to overlay two
consecutive hnes.

I. CHECK—that burst amplitudes on consecutive lines
are within 2% of each other (294.0—306.0 mV p-p).

18. Check Chrominance Risetime

a. Connect the TSG21 ouipul to the test oscilloscope
vertical input via a 75-01 cable and an in-line 75-{1 terminator.
Set the test oscilloscope triggering and Sweep rate 1o view
the green-magenta transition, and the vertical to a setting
that gives several divisions of vertical deflection of the posi-
tive portion of the magenta bar.

b. Place a jumper on pins 1 and 2 of P281 on the Sync
Lock board (A21-2) in the SPG22 module.

c. Set the TSG21 U and V COLOR BARS pushbuttons
to ON, and the Y pushbutton to OFF. Display the positive
prak start of the magenta bar.

d. CHECK—nisetime of the magenta bar for 400 ns
+ 60 ns,

19. Check/Adjust Subcarrier Phase

a. Connect the 1412 rear-panel Subcarrier output
J20 signal to the 522A Vectorscope Ext CW & Rel input
connector, and terminate in 75 (1,

Connect the other 1412 rear-panel Subcarrier output
J21 signal through a 10X attenuator and 75-11 cable (in that
order} to the vectorscope CH A input connector. Terminate
the other CH A loop-through connector in 75 11,

b. Set the SPG21 1o the Internal mode of operation,

c. Sel the 522A Vectorscope controls as lollows:

Ch A, Full Field, Ag, and Vector PAL buttons
pressed in. CH A Gain controd set to Cal. and
« Rel switch sat to Ext. Aotate the CH A Phase
control to position the subcarner vector at 180°.
{See Fig. 4-9a.)

4-13
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Calibration Procedure—T5G21

NOTE

Do not move the 522A Veclorscope CHA
Phase control untd completng this strep

d Disconnect the 75-1! cable where it attaches 1o the
10X attenuator that s connected to the 1412 Subcarner
J21 connector. Connect this same cable 1o the TSG21 rear-
panel outpul connector. so that this signal is apphed 1o
CH A of the veclorscope.

& CHECK—thal the burs! vectors are at 135° and 225°
(see Fig. 4.9b)

o BT

b ¥V Axis Swilcher properly adjusied.

Fig 4.9 Subcarner Phase adjustment illustration

414

I ADJUST—L317 and C318 (Subc Phase) 1o position
the burst vectors at 135° and 225°.

NOTE

Use C318 as a coarse adiustment, and L317 as a fine
adjustment

20. Check Isolation

a. Connect the TSG21 outpul to the test oscilioscopa
vertical input, via a 75 cable and a 759 endline
terminator.

b. Selthe TSG21 for Fixed FULL FIELD COLOR BARS.

c. Set the test oscilloscope controls to provide one of
two full knes of wi''eo, with the deflection factor set to pro-
vide a full graticule eight of display

d. To check passive isolation, short the unused output
pins of P416.

@. CHECK—that the TSG21 oulput signal changes am-
plhitude 1% or less (40 dB or greater isolation).

1. To check actwe isclation, remove the short, and apply
a property-terminated 3.58 MHz sine wave signal (from the
sine-wave generator) at the unused output pins of P416.
Vary the amplitude between 0.5 V and 4 V.

g. CHECK—thal 1% or less ol the 3.58 MHz sine wave
1S added to the TSG21 signal (40 dB or greater isolation)

21. Check Return Loss

a. Set up the Return Loss Bridge, sine wave generator,
and differential amplifier plug-n unit to measure raturn loss
ol the TSG21. (The Instruction Manual provided with the
Return Loss Bridge gives detalled instructions on the proper
procedure )

b. Set the sine wave generator for 500 mV output amph-
tude, and vary the Irequency from 50 kHz to 5 MHz.

c. CHECK—1the returned signal amplitude for 16 mV or
l2ss (return loss s 30 aB or greater)
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Section 5—T5G21

THEORY OF OPERATION

Thes sechon begins with a Biock Diagram Descriphon ol
the TSG21 lustrated signal paths and arcu! relationships
provicde an overview of instrument operaton

The Circunt Description porton of thes sechon provides a
Cetaded discussion Of the crcunt diagram. The dragram 1S
segmented with gray-tint Hocks according to cwrcut func-
hon Cecut block tties correspond 10 those hsted in this
secthon and the Block Diagram

Tne Biock Duagram ang cwcwt dagram are located on
foldout pages at the rear of the manual. Pull out the appro-
pnate diagram when ”’J{JIT‘IG s iSCuUSSHon

BLOCK DIAGRAM DESCRIPTION

Blocks are outlined on the schematic diagrams, and their
names index the circuit descnplion. Figure 5.1 shows a sim-
pified block diagram for use with the Block Diagram De-
sCrphion, i conunchon with the foicout Biock Diagram in
Sechon B

Switching, Timing, and Logic

Timing from the SPG module, and commands from the
tront-panel swilches and the 1412 REMOTE connector are
used in this biock to develop timing and control signals for
the Color Bar test signal. They control the chrominance and
luminance (Y) bar counters, and the chrominance and lumi-
nance drive sections.

Subcarrer

I, TS SCRC AT e S R SRS L e L et SR e 1 e T A R

| CHRAOMINANCE _1

I

l BURST i

&
uav CHROM

| COUNTER |- cgign =1 FILTER ™ LCoos ™1 ~amp |

| DRIVE |

! I J :

] LS, PRI U I P [N

|
Timing
= SWITCHING
TIMING = V.ou Color Bar
Swilching Cutput
- — LoGIC
|
_..—.I'____._,-___..-.._.__,_____—-..-.—..

L ! ]

| |

A I [

E COUNTER |- DRIVE | FILTER | == :",;'t': —]——j

|

! LUMINANCE !

U .. N

T3 04

Fig +-1. Simphfied Block Diagram of the TSG21.

51

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




Theory ol Operation—TSG21

Color Bar Voltages (V.,)

This block acts as a voltage supply for the Luminance
and Chrominance Drive blocks. Vg 15 set at 10.14 V for
75% amplitude color bars, and 13.50 V when 100%: bars are
selected

Chrominance

The chrominance and luminance portions of the color bar
signal are generated separately, and summed at the module
outpul. Phase and ampitude of the chrominance signal are
determined by vector addibon of the inputs to the U and V
balanced modulators,

The Chrominance Counter generates the red, green, and
blue trming for the U and V Chrominance Drive circuits. The
Chrominance Drive csrcwits are current switches that supply
signal inputs to the balanced modulators. The + and — U
and V hiters shape the modulating signals

The Subcamer Limiler and Shaper provides subcarner,
with constant amphtude and fixed symmetry, to the U Mod-
ulator and the Quad Phase circwit, The Quad Phase circust
shifts the subcarner 20° to drnve the V Modulator. The
V Phase Swilch selects whether the subcarner will be ac-
cepled at the « or — subcarrer input of the V Modulator.
The V' Phase Swatch will switch on alternate ines, for normal
Pnase Alternate Line (PAL) operabion: but ma, be selected
tor only + WV operaton

The U and V Modulators combing the modulating signals
wilh the subcarner mputs to provide outputs of proper
phase and ampltude. The Modulators drive the Chromi-
nance Bandpass Filter which reduces harmornics The Chro-
minance Outpul Ampifier sets the overall gain of the
chrominance signal, and provides a low impedance outpul.

Luminance

The Luminance Countet & similar 1o the Chrominance
Counter, excepl the clock input 15 delayed to compensate
tor delay in the chrominance crcun’s. This ensures proper
concatence of the luminance and chrommance signals al
the output

The Luminance Counter and Logic circuits control the
Luminance Dnve circuwits. The Lummance Filter shapoes the
anve signals tor 125 ns nsetime. The shaped signals dnve
e Luminance Output Amphter. Finally, lummnance and
chromnance are summad at the Module Qutput. The output
15 capabke of drving two 75 U loads

N
an ]

CIRCUIT DESCRIPTION

Color Bar Logic <I>

Switching, Timing, and Logic

Logic gates develop and route iming signals lo- the rest
of the module. In addition, front-panel switch settings and
remote jack (J41) conditions are converted to logic
commands.

Fixed FULL FIELD: The COLOR BARS svatches (5103,
5104, 5105, S106, and S107) mechanically cancel each
other, When S107 is engaged, a high level at the oulput of
U146D inhutnts all other front-panel swilches. A low on the
appropnate pin of the Remote jack (J41). or pin 57 of the
Interconnect board at the TSG21's locaton, will produce the
sama effect. The fixed FULL FIELD signal s standard
PAL-M color bars.

Alterable FULL FIELD: 5106 has no electrnical connec-
nons, bul serves to mechanically cancel $103, 5104, 5105,
and S107. Assuming that any external fixed FULL FIELD
control is tugh (inactive), a low level at the output of U146D
enables the rest of the front-panel switches to alter the out-
put signal of the TSG21 module.

U and V BURST: Engaging S304 or S303 inhibits burs!
pulses at the output of U192A or U1928 respectively. The
output of U192A turns on CR242, inhibiting U Burst drive;
the output of U192B turns on CR252, inhibiting V Burst
anve.,

U and ¥ {Chrominance): Engaging S306 or S305 inhibits
blanking at the oulputs of U212C or U212B. respectively.
The output of U212C turns on CR234, CR245, and CR237,
inhibiting U chrominance dnve; the output of U2128 turns
on CR267, CR256, and CR265, inhibiting V chrominance
drive

Y (Luminance): When S307 s engaged. the output of
U194B goes low. and a high at the output of UT46C pro-
duces highs at ail ol U199's data inputs. The counter out-
puts are thus held igh, and luminance s turmed ofl.

SYNC: When 5302 is engaged. the output of U194C is
forced low. and the composite sync signal at the pin 11
nput of U194C 15 inhibited.

Split Field Color Bars: In the spht leld modes, the 1,2 V
or 34 ¥V sgnat (Cepending on the posiion of P144 in the
SPG maodule) 1s gated by L126C, U126A, or U126D to dnve
certain gates and counters. The 34 V signal from the SPG
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module ends at the end of hne 622. Setrest fip-flop
U164A-U126B delays the traling edge of the 3/4 V signal 1o
the maddie of kine 623, This ensures that the hall-line at 623
does not revert to color bars in any one of the split fiekd
modes

NOTE

The remainder of this circuit descriphon will assume
that the 1.2 V signal 1§ chosen

COLOR BARS/Y REF: When S105 is engaged, U126D,
UT24A, and U1B4B gate the 1/2 V signal to drive U212C
and U2128 together with chrominance blanking. The out-
puts ot U212C and U212B enable the U and V chrominance
drives dunng the first half of the field, and disable the chro-
minanca dnves dunng the last hall of the lield

COLOR BARS/RED: When S104 is engaged, U126C
gates the 1/2 V signal 1o drive U194A, U144C, U194B, and
U146C. The B-Data inputs at U196 ang U199 are griven
gh during the first half of the held, and held low during the
last half of the fisld. Thus. U196 and U199 red oulputs are
held low {active) while the rest of the outputs are held high
(inactive) duning the last hal! of the held

The sold color porton (lower portion) of the COLOR
B/ARAS/AED signal may be changed 1o any bar color. Wire
straps at W205, W206, W207, and W209 mus! be resol.
dered. (This 1s shown in Fig. 3-4 of the Installation section.)

The sclidt color portion of the COLOR BARS/RED signal
may be externally selected for white. The appropriate pan of

LINE RATE

tH42C Pin B

U164D Pin 11

U1640 Pin 12

U164D Pin 13

U1B4A Pin 3

Theory of Operation—T5G21

the remote connector. J41, or pin 56 of the interconnect
board at the T5G21's location must be grounded while
5104 is engaged. Under this condition, all the counter data
inputs are driven low for the last half of the fieid, and all of
ine counter outpuls are low (active).

COLOR BARS/REVERSE: When S103 is engaged,
U126A gates the 1/2 V signal to drive the Up/Dn inputs of
U186 and U199, and the data inputs of U1B6. The 1/2 V
signal tells the chrominance and luminance counters {o
count up (low input) during the first half of the field, and 10
count down (high input) dunng the last half of the field. U186
enables the chrominance and luminance counters to count
from the first rising edge of the color bar timing signal during
the first half of the field, and from the second rising edge
dunng the last hall of the field. This is required because in
the reverse sequence, the first color bar is black (all outputs
ai@ high). Thus, the counters are not enabled until the sec.
ond rising edge of the color bar timing signal.

Miscellaneous Logic: The following describes further
swilching, luming, and logic functions.

Color Bar Timing: Color bar (CB) tming from the
SPG module 1s used to drive the chrominance and lumi-
nance counters, and to form chrominance blanking. U166A
delays the CB timing signal to the luminance counter, U199,
and to UMB6. This compensates for inherent delay in the
chrominance circuits. Y Delay, R159, adjusts the amount of
delay to exactly match chrominance and luminancs timing at
the module outpul.

It the video disable line from the SPG module goes high,
U1B2B will inhibit the CB timing signal,

Chrominance Blanking: Blanking lor chrominance is
developed by U166B and associated gates. See Fig. 5-2.

BLANKING INTERVAL EXPANDED

20824

Fig. 5-2. Chrominance Blanking generation.
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Theory of Operation—TSG21

UTEEB ang U1E4D effectively remove the tumeng pulses
from the CB tmng signal, keaving the blanking portion
Composite blanking s produced at Ut42C by combinng
vertical blanking from U144A and D with honzontal blanking
from U142A The outputs of U142C and U164D combine in
U1B4A to produce the chromenance bianking signal. 1ts trail-
g edge 1s the same as for lummnance Blanking, but its lead-
NG edge Occurs about 400 ns sooner

Luminance Blanking: Blanking for the luminance signal
s generated by comixning horizontal blanking and modited
vert:cal blankong It 3 VITS Key signal s present, it will be
gated & durng the vertical blanking nterval by U144A. The
rsng edge of vertcal blanking 15 delayed by R133 and
Ci3d This compensales for inheren! delay in the chromi-
nance crcuits, ensunng that chrommance and lummance
are Dlanked s:muftaneousty at the end of hatf ine 623
CR133 ascharges C134 a! the faling edge of wvertical

Lc__'ln. r,'jt

U120 comtxnes honzontal blanking and the modified
wertical bianking Lurmmance blanking drives the red, green,
ang biue luminance drive crowts. U2120 for 1007 white
bar fogc. and U1248 and C tor 25% pedesial logc

A righ on the wdeo tisable kne will overnde luminance
Dlanemng at U1424

25% Pedestal Blanking: in the 10025 mode, a 25%
pecesta 15 ac0eq [0 the 75% ummance signal. The peces.
tal rs or for of color Dars except black. U214C gates the
red gresn. and bDiue 10 sqgnals from the chrominance

L O POCUCER] & Neh Ounng ha Dlack har and
blarking tme R233 and C230 delay the rmung edge ol the
sGnal 1o ensyre that the pedestal s on untld chromenance
ends CR2I1 ascharges C230 at the faling edge of the $ig-

PRl e g ey -G.,n.la:l- A%t e rart Af rrym et e
! ] i | [ k' Dy

U1238 combenes hmnanca hlankmg and tha dalayad

[ealm  Dar Sagrial crfeators] (e seeyeeis Daf wale  peacie<ial

S AL

When ST01A 5 engaged, U1240 s output goes low, ex-
L1B2A 0 the fixed FULL FIELD
of cufing an ITS ne It U124D's output 15 low, the
pecestal Dlanang sgnal will pass through U123C to CR272

and the pagestal drive circust

ced! whan controliald by

e

100 % White Bar Logic: The 1007 white bar drve ciroun

S actwated dunng the white bar time ahen the WHITE REF
SA00. s 0 the 100 angd 75" color bars
irir savectedd (S100 and S101 are both out) S300, through
100A. S1018. and U214B places a low level at pin 12 of

; .- oy -
AT OIS 0N

U212D. Thus enables composite luminance blanking 1o pass
through U212D. CR275, CR277. and CR278 for a diode OR
gate that combines luminance blanking with luminance red,
green, and vlue uming from the luminance counter, U199,
Thus, current fiows through Q282 only durng white bar
Lime

Yideo Disable: When pin 32 of the Interconnect Board
goes high, all signal components are turned off. A high from
butfer U1B2A inhibits the color bar tming signal at U182B,
inhibits the horizontal blanking signal at U142A, and gates
oH sync at U182C.

Chrominance Disable: A high on the chroma disable
Ine, pin 31, overndes a senes of OR gates, tinally pulling the
outputs of U212C and U212B high to shut off the U and
V chrominance drnive crcuits.

VITS Key: U144A aliows a VITS Key signal to cancel
vertical blanking at VITS ume. A high at U144B8's outpul
ensures that the Y, U, and V swilches do not alfect the
VITS signal. U and V burst components, however, may ba
turned off. In the VITS and fixed FULL FIELD modes, the
ocutput of U162A also has the following eflects: U214B en-
sures that white reference will be 100°%:, U192D and U124D
turn off the 25% pedestal, and Q148 selects the fixed Vg
voitage for 75% bar amplitude.

Chrominance and Luminance Counters

U195 generales the chrominance timing signals, and
U158 generates the luminance timing signals. Both counters
are Synchronous up'down counters. The chrominance
countar is clacked by the color bar timing signal The lumi-
nance counter s clockea Dy A f'.rDi.'-l.'h-‘n'-\-.'_‘.l Coior Dar Ei.':':il."."_.‘ RL\:]..
nal to compensate for chromnance delay. A high on the
wideo disable hne will inhibit the color bar timing signal 1o
both counters. Sea Fig. 5.3

Cloth Input,
Colow Bar Timing

0, Green Loge

Fig. 5-3. Counter logic.
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In the FULL FIELD modes, the counters are loaded by
composite sync tming A wow dunng sync time presels the
counter Oulputs 10 the logic levels al the data inputs (high)
UBG s loaded dunng composite sync tme, then counts
eght ciock pulses before changing stales, inhibiting the
counters alter exght color bars have been produced. The
up down inpuls are low, causng the counlers to count up
The blue, red, and green timing outputs feed the chromi-
nance and lumnance gdnve arcuils 10 produce color bar
drive currents in a segquence of white, yellow, cyan, green,
magenta, red, blue, and black

in the COLOR BARS'RED mode, the load inputs are
held low dunng the second hall of the heid, and the B data
inputs are held high. Therelore, the counters are inhibited,
and only the red chrominance and luminance drive circuils
are enabled duning the seond half lield. If the 'White remote
hne 15 neld low in this moda, all data inputs will be low, and
all drrve crcunts enabled, producing a white second half field.
Any ather par color may be selected for the sold color por-
ton of the heid (when remote White is not enabled), by
rewinng W205 and W206 at the chrominance counter data
inputs, and W207 and W2049 at the luminance counter data
nnuts

in the COLOR BARS REVERSE mode. U186's data in-
puts. and U156 ang U189's up/down inputs are held high
during the second halt field. This causes U196 and U199 10
be enatied 1o count from the second rising edge of the color
bar ming signal. and reverses the direction ol counting dur-
ing thes time. The result 15 coloe bars in reverse sequence
duning the second hail held

When the Y switch is engaged, the lcad input of the lumi-

ance counter, U199, s held low. causing all of the signal

uu'[.runb o Tu-m,'\'- the cata «npuls {go hwgh). Tris shuts oft the
lumnance drive circuwts

Chrominance Diive

T l-\- T
Hi S

nanct onve crcuils are swatched by digital
5 10 create analog signal currents that are used
1o modulate the subcarrset signal in the U and V Modulator

SIS Iﬂ__‘ heeh

Lming 4;;-..--‘

Burst currents are developed by G254 [V burst) and
Q244 U burst) Dunng burst tme CR252 and CR242 are
oM. and Q254 angd Q244 pass the currents developed by
thesr emitter resistors and the — 15 volts supply. The current
through Q254 goes to the <+ V Filler and modulator inpul.
The signal through Q244 goes 1o the - U Filter and modula.
The citcwts are adjusted to produce equal amph-
tude signals, so that when combsned at the modulator
output and amphted by the Chrominance Qutpul Ampliler,
e sgnals will produce a vector sum, grang the total burs?
ampitude at a phase of - 135", When the V Modulator s
wwitchad, burst phase beécomes - 135

tof nput

Theory of Operation—TS5G21

The output of the chrominance counter drives the U and
V chrominance swilching transistors. The =U color bar
drive is developed by Q234 (blue), Q245 (red), and Q235
{green). the =V color bar drive is developed by Q265 (blue),
Q255 (red), angd Q264 {green), The transistors are also
switched by chrominance blanking and U and V chromi.
nance switch logic from U212C and U212B. Current is gen.
erated in these crcuits similarly to the burst drive circuits,
except that the color bar voltage (Veg) connected to the
emitter resistors is swilchable to se'ect different amphtudes.

Color bar sequence may be altered by rewiring the chro-
minance counter outputs in the jumper block containing
P227, P225, and P226. A similar rewiring must be done with
the luminance counter ou'puts in the block containing P217,
P215, and P216. See the Installation Section (3) and Fig. 3-3
lor further details.

Q291 provides the + 0.6 V bias voltage for the chromi-
nance and luminance drive transistors.

Luminance Drive

The luminance counter drives Q293 (blue), Q283 (red).
Q292 (green), and Q282 (100% white) luminance drnive tran-
sistors. (See Fig. 5-5.) The blue, red, and green drives are
disabled during blanking time by luminance blanking through
CR?245, CR285, and CR297. Color bar sequence may be
altered by changing the winng of the jumpers in the block
containing P217, P215, and P216. A similar rewinng is re-
quired tor the chrominance counter outputs. See Fig. 3-3 in
Section 3, Installation, for further details

The 100%: white bar drive s enabled in the 100.0/75/0
mode 1o add exira current dunng the white bar time.

Burs! Gats

Biue
Red

Green

Chrominance

Fig. 5-4. Chrominance Dnive generalion.

(4 ]
[+
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Theory of Operation—TSG21

Ampiitude of the color bar luminance is sat by the values
of ihe emittar resistor and the color bar voltages (Vea)

5% pedestal current i3 added 1o the color bar luminance
signal by Q281 in the 100/5 made.

The outputs of Q293, 0283, 0292, Q282, and Q281 are
summed, and drive the 115 ns filter shown on diagram 2.

Composite sync turns off Q280 dunng sync time, Current
is switched through Q280 at all other times to set the sync-
to-blanking amphtude.

Ves (Color Bar Voltage)

This circuit acts as a voltage supply for the chrominance
and lyminance drive circuits. Changng the Vg vollage
changes the current through the drive transistors
proportionally

The voitage at one of two resistor-divider sinings is
connected to the voltage follower circuwt, U179-Q189. Q148
controls the set of CMOS switches in U169. When Q148 is
on (VITS, fixed FULL FIELD, or 100/5 modes), the voitage
at divider R158-R159 1s connected through switch A to drive
the voitage follower. Swilch C connects —15 V to the
control input of switch B, turming that switch oH.

When Q148 18 oft, switch A and C e shut off; switch B
connects the voltage from divder R120-A123.R121 10 the
follower wnput. The voltage al this divider is selectable lor
1007 (100/0) or 75% (75/0) color bars by S100B.

Sync Drive
Bilue Logic
Red Logic
Gresn Logic

Lumsance

s It

Fig. 5-5. Luminance Drive generation.
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Color Bar Output <2>

Subcarrier Limiter and Shaper

This circunt provides subcarnier drive to the modulators
with fixed amplitude and symmelry.

Emitter follower Q314 isolates the subcarrier from its
source. L317 and C318 adjust the phase of the TSG21 out-
put 1o match the phase of the 1412 Subcarrier cutput. The
averaging action ol the self-bias circuit at Q337's emitter
ensures cymmetry at the collector. CR327 rectifies the neg-
ative peaks of the subcarner signal, and C329 stores the
charge to bias Q337. Paraphase amplifier, Q338 and Q348,
limits the subcarmer ampltude. The oulputs of the
paraphase amplfier are integrated across C335 and C345,
creating triangular-wave signals that dnve push-pull amphfi-
er Q345 and Q344. The push-pull ampifier delivers
subcarrier through T355 1o the U Modulator and the Quad
Phase circuils.

Quad Phase

L363. C353. and C363 form a phase-shift filter that is
adjusted to celay the subcarrier 90°. This provides
subcarrier input to U382, the V Modulator, that is 80° de.
layed with respect to the phase ol the subcarmer input of
U384, the U Modulator,

0°-180° Phase Shifter

The 0°-180° phase shifter switches the 90° subcarriers
180* between opposite inputs of the V modulator at a lne
rate. The output signal's V subcarrier phase thus alternates
between 907 and 270" on alternate lines,

When the V PHASE switch, S301, is in the ALT position,
CR312 s o, and Q331 is on. H/2 swilches 0333, and the
coliectors of Q342 and Q341 are 180* out of phase.
V subcarner phase alternates at the H/2 rate. C351 bal.
ances the circuit for exactly 180° phase shift.

When the V PHASE swilchis in the 90° position, CR312
conducts, and Q331 s off. 0333 is biased so that the
H/2 signal at its base has no effect. Consequently,
V subcarner phase is 90" on all lines.

U and V Filters

The = U and + V Filters are identical and each consists
of an LC Pi network. Each hiter kmits the upper frequency of
its drive signal to approximately 2 MHz, thus preventing the
U or V signal components from exceeding the 3.58 MHz
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subcarner frequency. The filters are adjusted for best shap-
ing 0f the color bar chromnance signal,

U and V Modulators

Amplitude modulation o! the subcarner 15 accomplished
in the doubly-balanced modutators, U3G4 and U382 Aeler-
nng to Fig. 5-6, the upper four transistors, Q1 through Q4,
operate in a switching mode at subcarnes rate, while Q5 and
Q6 operate n a linear mode. Normally, the collector currents
tor 05 and Q6 are balanced, resulting in no net subcarner
output. Dunng burst and chrominance time, these transis-
tors are unbalanced. Ther unbalanced collector currents are
switched Dy Q1 through Q4, resulting in a burst and chromi-
nance output. The modulator outputs are summed and cou-
pled to the bandpass fiter through Ta75

Theory of Operation—TSG21

Bandpass Filter

The Bandpass Filter passes a 1.5 MHz band, centered at
3.58 MHz, and couples the modulator outputs 1o the chro-
minance output amplifier. The filter is adjusted to provide
minimum harmonic amplitude, and best amplitude, shaping,
and overlay of the chrominance packels.

Chrominance Qutput Amplifier

The chrominance signal from the Bandpass Filter is ac
coupled 1o an operational amplifier, Q386, Q387, 0397, and
0398. The gain of the amplifier is adjusted by R379. The
output is near zero impedance, allowing the amplifier to
function as a near-perfect voltage source with the source
impedance determined by the resistors connected lo the
module outputs. The chrominance output is summed with
the luminance output (another zero impedance amphfier) so
the 150 4 resistors in seres with each output appear in
paraliel with each other, giving a 75 1! impedance at the
module outputs. See Fig. 5-7.

MODULATED
SIGNAL QUTPUT

{+) =]
a1 a2 a1 %

sfi-)

SUBCARRIER
INPUT (*)

T

do ¢ 5
MODULATING '"\
SIGHAL INPUT

esn ?

s 0

gt

e

Fig. 5-6. Modulator operation.
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Theory of Operation—T5G21

125 ns Filter Luminance Qutput Amplifier

Trhus fiter sets the nse bime of the luminance and com- Lumenance current from the 115 ns hiter is amplified by
posite sync signals. The output of the filter is de-coupled to cperational amplifer G446, Q427, Q436, and Q426. Gan of
the luminance output amplifier. the amplitier 1s adjusted by R449. R459 (DC Level), provides

ancther current input to the amphfier, and is used to adjust
the blanking level to zero voits. The amplfier output is
summed with the chrominance signal at the module output.

Z.=750
O

CHROMINANCE

AMPLIFIER

=750
LUMINANCE
AMPLIFIER .
-2

Fig. 5-7. Chrominance and Luminance Qutpul Amplifiers.

(4]
=
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Section 6—TS5G21

MAINTENANCE

This section is divided into three pars: Maintenance,
Troubleshooting, and Repair,

Mamtenance includes inspection, cleaning, and
recahibration. Troubleshooting contains information for iso-
lating a trouble to a component. Repair includes procedures
for removing and replacing components.

MAINTENANCE

A regular schecule of maintenance can improve instru-
ment relability, How often the maintenance is performed
should be determined by the severity of the operating
environment.

Cleaning

Dust accumulating on the circuit boards acts as an insu-
lating blanket, preventing efficient heat dissipation, and pos-
sibly causing overheating and component breakdown. A
layer of dust can also provide an electrical conduction path,
especially under high humidity conditions. Remove the pow-
er cord before cleaning the module.

;:l:lﬂflﬂl ;
L,

Avod the use of chemical cleaning agents that might
damage the plastics used in this instrument. Avoid
chemicals that contain benzene, toluene, xylene, or
similar solvents.

The best way to remove heavy accumulations of dust is
to blow it off with a dry, low-velocity air jet. Remaining dust
can be removed with a small brush followed by a soft cloth
dampened in &8 mild detergent and water solution. A cotton-
tipped applicator is uselul in tight places.

Visual Inspection

Visually inspect the circuit board or boards during the
prevenlive maintenance routine for such defects as broken
connectors. loose or disconnected pin conneclors, improp-
erly seated transistors and integrated circuits, and damaged
components. Make sure that the boards are properly seated
on the 1412 Mainframe Interface pins. Boards with shields
should be paraliel to each other and heid firmly by the plastic
clips proviced for this purpose.

The corrective procedure for mast visible defects is obvi-
ous; however, care must be taken to determine and correct
the cause ol heat-damaged components. Heat damage is
sometimes an indication of trouble elsewhere in the
instrument.

Multi-Pin Connectors

Board output signals are fed to the rear-pane! connec-
tors through coaxial cable and multi-pin connectors. The
connector holder has identification numbers that identify ter-
minal connectors No. 2 and up. A triangular key symbol is
also located on the circuit board to identity pin No. 1 (see
Fig. 6-1) so that the connector can be properly orented.

Transistor and Integrated Circuit Checks

Periodic transistor and integrated circuit checks are not
recommended. The best performar & check for these de-
vices is actual operation of the instrument. Performance of
the circuit is thoroughly checked during the performance
check or calibration procedure. Any sub-standard transis-
tors or integrated circuils will usually be detected at that
time.

Recalibration

The length of time between recakibration depends on the
amount of use the circuitry receives, the nature of the envi-
ronment, and the change in performance when some com-
ponents are replaced.

(0F95)2329-12

Fig. 6-1. Multiple pin connector hoiders.
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In general, a partial recalibration is necessary il the com.
ponents replaced affect the board calibration. Complete
recalibration is recommended if the board or boards are not
operating to their full capability. To ensure correct and accu-
rate operation, performance should be checked at regular
intervals; for example after 1,000 hours of operation if usaed
continuously, or every six months if used infrequently.

A Performance Check Procedure is given in Section 2,
and a Calibration Procedure is given in Section 4,

TROUBLESHOOTING

Information contained here may be used as a guide in
locating circuit failures. The schematic diagrams, circuit de-
scription, and calibration sections should be referred to for
fast, efficient location and repair of defects.

Diagrams

Circuit diagrams are shown on the foldout pages in Sec-
tion B. The circuit number and electrical value of each com-
ponent are shown on the diagrams. Important wavelorms
are also shown.

Circuit Boards

The circuit boards are outlined in black on the sthematic
diagrams. Circuit board illustrations are provided on the
back of the foldout pages thal precede the relevant dia-
grams. The assembly number assigned to each circuit board
is an abbreviated method for identilying the board.

When troubleshooting circuil boards in the instrument,
the use of ar extender board facilitales access o the board
connections and components. This will save time in iooking
for faults. Carefully align the board pin connectors 1o ensure
good contact.

Circuit numbers are assigned on a grid system to facili-
tate component location. Low numbers start at the lower-
front comer of the board increasing to the rear and top.

Transistor and Integrated Circuit Lead
Configurations

Figure 6-2 Mustrates the lead configurations for the
socket-mounted transistors and integrated circuits (IC) used
on the circuit board.

6-2
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IC Diagrams

Positive logic functions of the 1C’s are shown in Section B
of this manual.

Troubleshooting Equipment

The lollowing test equipment is useful for troubleshooting
the module circuit boards.

TRANSISTORS

METAL-CASED PLASTIC-CASED
TRANSISTORS TRANSISTOR
2320

INTEGRATED CIRCUITS

’.(

3 16-PIN 1 14-PIN

Fig. §-2. Semiconductor basing Mustrations.



1. Test Oscilloscope. For viewing wavelorms at various
test points in the crrcuit. Frequency response; de o at least
10 MHz. It should be equipped with a 10X probe.

2. DVM and Ohmmeter. For measuring d¢ veitages and
resistances accurately. The ohmmeter is also required for
checking continuity.,

3. Semiconductor Tester. Some means of testing the
transistors and diodes is helpful. A transistor-curve tracer
such as the TEKTRONIX Type 577 will give the maost com-
plete information.

Troubleshooting Procedure

This procedure starts with simple, but sometimes taken-
for-granted problem areas and proceeds to detailed
troubleshooting.

1. Check Control Settings. Incorrect control settings or
wrong internal jumper positions can indicate a trouble that
does not exist. Il there is any question about the correct
function or operation of any control or jumper, refer to the
Operating Instructions or Installation section,

2. Check Associated Boards. Before troubleshooting a
board, check that the A20-2 Sync Timing board is operating
property and supplying the comrect signals to the Mainframe
Interface board. Make sure that other boards on the Inter-
face board are not defective. Check that the test oscillo-
scope probe, if used, is not delective,

3. Isolate Trouble to a Circuit. Symptoms will often iden-
tify the circuit in which the trouble is located. Incorrect oper-
ation of all circuits often means trouble in the power supply
section of the Mainframe. Consider this possibility if volt-
ages are incorrect. Make sure that all board pin connectors
are making good contact belore proceeding with trouble
isolation,

4. Visual Check, Visually check the portion of the board
in which the trouble is suspected. Some troubles can be
located by checking for unsoldered connections, broken
wires, loosely-seated transistors, loose-fitting connectors,
damaged components, or damaged circuit boards.

5. Check Voltages and Wavelorms. Often the defective
component or stage can be located by checking for the cor-
rect voltage or waveform in the circuit. Typicat wavelomms
are given near the diagrams. To obtain operating condinons
similar to those used 1o take these waveforms, refer to the
instructions at the start of the Diagrams section.

Maintenance—TS5G21

ol
E CAUTION ;

Due to component density on the circuit boards, spe-
cial care should be exercised when using meter leads
and tips. Acodental shorts can cause abnormal voit-
ages or [ransients that can damage components.

6. Check Individual Components. After the trouble has
been isolated to one circuit or stage, the next step is to
isolate the trouble to one component or part. Components
that are soldered in place are best checked by disconnecting
one end 10 isolate the measurement from the effects of sur-
rounding circuitry. The following methods are provided for
checking individual electrical components in the module.

a. Transistors. The best check of transistor operation
is actual performance under operating conditions, If a
transistor is suspected of being defective, it can be
checked by substituting a new component or one which
has been checked previously. However, be sure that the
circuit conditions are not such that a replacement transis-
tor might also be damaged. If substitute transistors are
not available, use a dynamic tester (such as the
TEKTRONIX Type 577) to check the transistor.

b. Integrated Circuits. Integrated circuits shouk! not
be replaced unless they are actually delective. The best
method for checking these devices is by direct substitu-
tion with a new component or one which is known to be
good. Be sure that circuit conditions are not such that a
replacement component might S« damaged.

c. Diodes. A diode can be checked for an open or
shorted condition by measuring the resistance between
terminals. Use an ohmmeter (set to the 1 k2 scale to
keep from damaging the diode) for measuring the dioda
resistance. The resistance should be very high in one
direction and very low when the ohmmeter leads are
reversed.

d. Resistors, Resistors can be checked with an ohm-
meter: check the Replaceable Electrical Parts list for the
tolerance of the resistors used in the instrument. Resis.
tors normally do not need to be replaced unless the mea-
sured value varies widely from the specified value.

e. Inductors and Switch Contacts. Check for an open
circuit (that should normally be closed) by checking conti-
nuity with an ochmmcter,

f. Capacitors. A leaky or shorted capacitor can best
be detected by checking the resistance with an ohm-
meter on the highest scale. Do not exceed the voltage
rating of the capacitor. An open capacitor can best be
detected with a capacitance meter or by checking wheth-
er the capacilor passes ac signals,
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REPAIR

Corrective maintenance consists of component replace-
ment and circuit board repair, Special techniques required to
replace components in this instrument are given here.

Location Guide for Replacing Parts

The exploded-view drawings associated with the Re.
placeable Mechanical Parts list (located at the rear of the
manual] are helplut in the removal or disassembly of individ-
ual components or subassembbes. Circuit board illustrations
are provided on the backs of foldout pages in the Diagrams
sachion of this manual.

Pushbutton Switch Replacement

Before removing a pushbutton switch, disengage the
pushbutton actuating arm so that it does not project beyond
the rear of the switch. Next, carefully pry back the plastic
retainer clip at the rear of the switch with the tip of a small
screwdriver. See Fig. 6-3. Remove by lifting the switch body
up and back from the front retainer clip.

Reverse the removal procedure to install the replacement
switch.

Circuit Board Replacement

It & circuit board is damaged beyond repair, the entire
assembly, including af components, can be replaced.
Tektronix part numbers are given in the Replaceable Electri-
cal Parts list.

Fig. §-1. Pushbution switch replacement.
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Circuit Board Removal.

1. Disconnect the multi-pin connectors from the board.
Note the order of these connectors so they can be correctly
replaced. Disconnect any other connectors that are used for
interconnection with other circuits.

2. Disengage the front-panel knobs by pulling them
straight out from the front panel until the board controls are
free. Remave the plastic retainers from top of boards.

3. Grasp the board at both ends and pull straight up from
the Interface board.

4. To replace the board, reverse the order of removal.
Use the mating plastic guides to align the board pin connec-
tors. Match the triangle key symbol on the multi-pin connec-
tors to the same symbol on the board.

Interconnecting Pins. To replace a pin which is mountad
on a circuit board, first disconnect any pin connectors. Then,
uns yider the damaged pin and pull it out of the board with a
pair of pliers. Be careful not to damage the wiring on the
board with too much heat. Ream out the hole in the circuit
board with a 0.031-inch drill. Remove the ferrule from the . l
new interconnecting pin and press the new pin into the hole
in the circuit board. Position the pin in the same manner as
the old pin. If the old pin was bent at an angle to mate with a
connector, bend the new pin to match the associated pins.

NOTE

A pin replacement kit including necessary lools, in-
structions, and replacement pias is available from
Tektronix, Inc. Order Tektronix Fart No. 040-0542.00.

Transistors and ICs

Transistors and ICs should not be replaced unless they
are actually defective. If removed from their sockets during
routine maintenance, return them to their original sockets.
Unnecessary replacement or transposing of semiconduc-
tors may affect the calibration of the board.

The POWER switch must be tumned off before remov-
ing or replacing semiconductors.

B IS oW




Any replacement component should be of the original
type or a direct replacement. Cut and shape the leaas to
conform with the component being replaced. After a compo-
nent is replaced, check the operation and calibration of as-
sociated circuits,

Maintenance—T5G21

An extracting tool should be used to remaove the 14. and
16-pin integrated circuits to prevent damage to the pins,
This tool is available from Tektronix, Inc. Order Tektronix
Part No. 003-0615-00. If an extracting tool is not available,
use care to avoid damaging the pins. Pull slowly and evenly
on both ends of the IC. Try to avoid having one end of the IC
disengage from the socket before the other end.

6-5
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Section 8 TS5G21

& SERVICING ILLUSTRATIONS
' Information contained in this section serves as an aid 1o the service technician who perfarms the

calibralion. maintenance, and troubleshooling procedures. Included are illustrations showing the
adjustment and jumper locations for each circuit board
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Section 9 TSG21

DIAGRAMS AND CIRCUITBOARD
ILLUSTRATIONS

This section of the manual contams block and schematic aragrams with wavelorms and etched circunt board

dlustrations

Symbols

Symbols used on the dhagrams are based on ANSI Y32 2-1970 and IEEE Mo 315March 1971 Logic symbology is k
based on ANGSI Y32 14-1973 (IEEE Sta 91-1973) Logic symbols depict the logic flunclion performed and may dilfer ,

Irom the manufacturer’s data

Component Values

Electnical components shown on the diagrams are in the following umits unless naoted otherwise

Capacitors

Values one or greater are in picolarads (pFi

Values less than one are in micofarads (uF)

Resistors Onhms {(1)

Semiconductor Types

Aeter 1o the Electnical Parts List

Reference Designators

The tollowing letiers are used as referonce designators 1o identity components or assemblies on Tektronix. Inc.

schematlic diagrams

A Assembly separabie or repairable (corcuil Board. e1e ) LR
AT Attenuator tined or varnania M
B Motor P
BT B.I'.h""g u'
= Capacrior, tived or vanabie

CR Drode signal or rectifer R
DH f:h"t:nuph!‘l:‘] Hythinag RT
DL Delay Line s
Ds Ingucating device (lamg) T
E SG Spars Gap TC
F Fuse TP
FL Fimer u
H Hi st Meenipating dewice [heat sink, heal radialor, etc )

HR Fegter v
Jd Connecior stationarny porfion YR
K Aelay Y
L Inductor. hined ofF vanable

Partial Schematic Diagram With Explanations

Inductor resistor combination

Meter

Conneclor, movable porlion

Trans:stor, sihcon-controlied rectiler. ar program:
mable unyunclion transistor

Resistor, lived or vanable

Thermistors

Switch

Transioimer

Thermocouple

Test Pouil

Assembly, inseparable or non-repairab
crrcunt, elc )

Electron lube

Voltage regulator (zener diode. eic )
Crystal

Hlegrated

The partial chiagram at the left1s an example of the various symbols and other informatinn provided on Tektronix,

Inc. chagrams

Transformer Wiring

A two-lelter abbreviation color code is used to identify wires without terminal connection labels

SHYHDYIO—B NOIL33S

Bk Rlack G Green a
B Brown a1 Blue

Rd Red Vi Violet

Or Orange Gy Gray

Yi Yellow w While
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Test Voluq:. see VOLTAGE & WAVEFORM Modilled component value; see Elecirical Parts
CONDITIONS, If glven, on tille page. List for earlier values and serlal number ranges.

Refer to waveloim; alsg, refer lo VOLTAGE &

Ircult b . tint
WAVEFORM CONDITIONS, If given, on litle page. FRULEIPER S0k giveo o 8 gray S0

Elched circult board oullined In htlcl«.,

Internal adjusiment

Box argund lature | an ext
LD Ible panel ar co !

~ LINE SYNC GEN

Tes! point.

I Conneclor index; signifies pin No. 1. l‘\q

P|44—|+——-\

Indicates wire from plug connector P180, Pin
No. 3, on diagram number

I Multi-pin female. nlug 1 }7 <> T T il SEERIT #nd name of eiched circult
= R330 &
Gray tinl encloses a circult area or block
according to function.
SYNC GENERATOR
B S
This wire connects lo A330 on diagram
numbtr@ = =
F t ting wire Is soldered to circult board. | I e e end ]

SCHEMATIC EXAMPLE
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TSG21

WAVEFORM CONDITIONS

All wavelorms were taken with the front penel fixed FULL FIELD pushbution engaged ; and the
Wavetorm Monitor controls sel 1o Flat Response, De Cpid, 1 V/Div, Dc Restorer O, and 10 ra/Div.

230206
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c1189
cin
c1M
c158
Ci68
Ci17e
c178
Ci8%
cm
CIi0
c261

CR133

CRz28
CRz27
CR228

CR2XN
CR2X3

CR235
CR238
CR237
CR242
CR245

CR252
CR255

CR261
CR264
CR265
CR268
CR247
CR268
CR2T0
CRaM

CR2712
CRIT3
CR1T4
CR27S
CRITe
CR2TT
CR2TE

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org

> »
-

334

bl Al ol
TR

GRRER

Q0020220000002 RRRRT

PARTS LOCATING CHART

P215

R117
R11E
R11%
R120
R121
R123
R124
R12S
R126
R2T
R128
R129
R133
R138
R137
A138
R129
R147
R148
R149
R152
R154
R155
R156
R157
F.158
R159

eRQ

Ad
Ad
A4

QREQRARRRAREERRRE

c1
Al
B1

SRRENT22RRXRRROEREE2002Y

P

COLOR BAR LOGIC

R1TY
R17E
R1T®
R13a
R8s
R200
R201
R202
R203
R204
R206
RIoT
R208
R216
R217
R218
A222
Rz13
R226
Rzt
Rz28
R
R23t
R233
R34
R236
R238
R239
R240
R2a01
R242
R244
R245
R248
R24%
R51
R252
R255
R256
R258
R259
R264
R285

TP214
TP21S

TP224

TP226

U124A
uilz4B
u24c
u124D
U126A
u1268
uUi126C
u126D
U182A
uUi42C
u142D
Utaa
uts4B
Ut44aC
utlaaD
UT4BA
uiseC

cs

B4
cs
cs5

Cs
v) |
D1

At
Al
B
i3]
Al
D1

Al
Al
€1
1
1



TSG21

1 | 2 I 3 | a | s

= anw “nw WOTR. AFFLICATIONE SCR
mroo iua. uleze e L
o= 0w T LROD
3, ARL FOUND OM FAGE 30 CRELE G254
IBURRT GATE] e -
R e 024
I ArEy
L ogm = -
(s ] AT, -. tL ]
L] . Trike FREY. av " av
A @.—-‘P Tﬂ neze (L FTYY Jimpas Yomnyr” D234 4 i A
UIA4C (i 0] . —
WL TALE00 TeaRs oy g
penzam oo
oE fnt) @_‘I“( R e O cmeas oe«sﬁ J I-u
T nan Trapd TRE= easre o 10 aw el
Lk - b |
I %‘.,-_m = el | (@Y [ R R oy carer| | fouese ) @235 | 3
3 - h T4 »
e L % : it UTB ¢ |y U12& __] % CTTTRRS TTYOR Epoe e
felese - o pis s 2 J-l.lamc Belx Fute Fasem e | — o
] -
GO R RS e IR e ic‘" uins o V3TeSH i g A g s pne H
' I FALAY neen yeomany o = = A
{ thae — v g =
. A FRLRO0 "oy -
e “ peme . Fld PRTIYY %unr Tenuna Qenaen oz(,gﬁ_ =) B
[ mtty 3] leome svgy Ton el e F-is P 8
“ cn y
P L T T [ ie | UiEAA pl> » = o 153 a
-1y ety UIehC 111
e WA TALYSE - ) ﬁ 1ol )
iygmy i~ 2
e B . e L R Sl | s e wirid 83 = B @
l @ -y I T Lk FA RO vt | | o] . 24 I
S - = ot
| are ® w2ty s . 2 GRS dares Teaw Yﬂ
UIB2a D rTaL EYTT
2 ol A L L
araLnIz “rw enw av A, L,‘—— w9 i D Bl 531
*:;:4 ic_nn . :“' Falain ea? — Lo =2 | o2
— o L] meds
byl - e ' o T —
vete,,, @ © TS oL 2T e oo A1 5
—_gD_'. Y ol 5 s Gcnemr  Femzos g
'__:'R'D- : 1 iav} T T T esa o 8
s ey s
g, ot ol L) R
= tav) j\ T eso cazha )
Uk2D YiB4D v LA - -
i AT AE il T ] gemEry e
i L) u‘n' cmzwat ?tE ey
R i
il r cnare.| _|-% «'-n‘ LT
Dizah [ o 1 ‘I’
4T vaTaLENL el L vea
o 318 24 Ut44n
UILZB 3 .
ot Ay |t o apt7stess | varsises —
4w £
e cage
- [ CRETS
L 8 cmETE
m - cminy il
\uis2e uias “ F e Aol
Tugso, WIRZG, T AR - e 7 izac o gemen
o neas cners
L
a‘q“l‘ y‘z,l‘:&" emare
4 -
D b iulna e s Y
GANLLD wiTu B Y Lf al Lt #
e : -
unu; i ot fein San " A
Comr
pipia—t =3
E2T aeos sk cour
3~ e i 1]
=
Lhigds - e (1.4 T urs v
i dsoe Bl fv?-' ootk —— u"n}-...}‘ 28
T NCuAcOLOvE BAR LOGIE 1t bl J
5621 233000 COLOUR BAH LOGIC Q}.

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org



TSG21

WAVEFORMS

A30-2 COLOR BAR LOGIC
& WAVEFORMS

1, 1043 | T T T T foed
. ; - PR - —— ....1_.—.£——Il -
8 7 B % 1 S G 1 g e e
B I S8 B i KT B, o ol Sl 4]
: el {5 R D o i b f='l FE
@ | —— F— e QY @ i v-—...-.'..-*_—.h_.:_.iz-'l.r—_.l._i:— oV

vl 1L i L] sowe | ETEEEREEE™E
| | [ ¥ T H
EREEEEE N
R . E=Furf ) !
e - | | &= —1 |
0 1 0 T e il ]
EEREREAR 1
nEE.
= L= . oV
! 1 ov
& HEEEEAAE A @) T EENN

2008

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




W Lts S S
wca1a]

A31-2 COLOUR BAR OUTPUT CIRCUIT BOARD

$tabic Seniitrvn Dunces
Sid Mpteasoce Doctia

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org

MC1498G

1 BT

NUMBIRING
SEOUERCE

73292



g2RgEREERRLLE

Cus

x

==
Chaa
CHse

gR8

Cass

Ty
R R R R RIQIRERSEQRRRERERAREERER

cm
cmn
Cite

$e88

Caa
C41s
Catg

:

Cazé

EEREEEE

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org

2e>m
e I T

wm
-

Rp2guuag

COLOR BAR OUTPUT
PARTS LOCATING CHART

Al

Y

REIRZEQRR

@

axwy

RIN
A2
RI13
R34
RIS
Ra16
R

R323
R34

R3ax7

Rix9
RIN
RIa2

R3M
R335
Ry
R3a7
R338

RM1

A341
R4
R3S
AME
R3AT

REEZZRR

m
N

CoRBREETERERRREEOQART

Ag

CRRARRORERREREQROOREEERONQRE

92SQQQ0RQRRQQRQRARER

292

SOBRRRRRE 2k

28

AR5



mb

<8

aTmay 1 e i
: LBUILT 1h) '::gﬁ - LIST f | Crmoneman: 3
A w1y R e PETS B g T b | e
| c28s @y I | L-c'
i -] T Giae .
N Tars LasT LT’ ;;."o’." e
‘l"o? / 0 ERE ™ -G;.F?_n T“,_":
mase s - bl
a1 when | Mg - i
g = Risd
35 :% T oo
= 1
ouTryt T
Loy SuBoe b g
! T 38 | Feast
! - vidy
o
[N LET 3] LEETS
a3 435 s Cyaz o
o g4 1Sy, e sy
A5 S R38Y | nya3 nr
hoa. oM | toe I l o
o &5"'*—' Ts‘o‘: LET-H s _—E
< ] mazT iow | LT e
Asas il RES1D o
SuBen | Bk -1y,
@ o b
ki asy m
TTLLATLW L - ShoaT Y ek I _ul‘:l.lh. IYET-% ] -5y
35 ‘ﬂ.l Ry I -E" LY TR R RYa
L) [ s f -‘ L
LT | gc‘j I il ("a
y )
e e St 3 | ) 5
ELrI X 7, 3 l “‘;3-' wack
im Ly 1 ™
| T / CORTT S }'—v!ﬂv # - _ l}l’l.“‘
H L3 ey -,‘;
| I ouTRuT, 1Y nary
| m, Qa3 g.on 8
|:‘:;:p~:g T T IOJJZ a3es = 34 R I -
G S | ___g) : ‘3? o482 A4TY -4
’ 'y ] | " -
A332
\uu.___.ﬁ.“. a3 9K ‘O?I‘l = 2 g
| E¥ :;aa.» A miazd L RIS T i £
e a5s P w33 :aa_.el,: 2
' - - Ly 5
R-L LETTY
e .0 too nae° sy E
e G Raco Y €az7 ALGC v b
g = 2.
-8 Raan
v N ) oaxe 5%
iy Ta
A : BaaT
oSmEoseT by —
amw
razm
%l.n :.1):1‘1
Be
Levee § pase
. . - b e
o 1 maim 111 D
GAN .!“_“‘ ot cus=| }i‘ }
Tatos — J
CTT RS 4 [TRain ] |
L L A =% :
~ray
TR R
e B2 e
W Wt i
&3 -2 CHON BAR OuTPUT BoaRD |l- ;

TSG2I

LR R

Wicrofiche scam by vintage TERK = Your donations help support the museum - vintagetek.org

COLOR BAR OUTRPUT @




TSG21

WAVEFORMS

1y © | 1008 vl DT T T fowd |
N .‘:- - lh', i bm—’.-:._._u-ﬁ
.............. i I 15 161 S

e T o e S SN O | S0 0 ot I N s S E
® L HEEEE 5

EEEREE™ Tl TT T 1048

BOARD & WAYEFORAMS
|

————— oV 125 8 05 0 R . ov
SHEEE @) L eIy

LS
! B

ov

@ I y o - : ? T T T oV

avl [T 81T soud ]

mERREERAE

2312:13

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




SECTION—T TSG21

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Repiacement parts are avalanie trom or through your local
Tektromn, Inc Field Office or representative

Changes to Tektrona instruments are sometimes made to
Accommodale improved COMponents as they become available,
and 1o geve you the beneht of The Iatest circust improvements
Saveloped in our engineening epartment It s therelore impor-
lant, when ordenng pars, 10inciuce the foflowing information in
yous order. Part number, instrument lype or number, serial
frumber, and modification number i apphicable

I & part you have orgered has been replaced with & pew or
improved part your local Textrome Inc Fisid OMice of represen.
tatien wall COMACE yOuU CORCErNINg Any ChANGE in part number

Crange information, o any, 18 located at the rear of this

manus!

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List. The assemnblies are listed in numerical order
When the complete component number of @ Dart is known, this list
will sdentity the assembly in which the part is located

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mir Code NMumber to Manufacturer index for the
Electrical Parts List is located immedistely after this proe. The
Cross Index provides cofes. names and addresses of manulac-
turers of components Ligled in the Electrical Par.- List

ABBREVIATIONS

Abtrevations conlonm to Amencan National Standard Y1 1

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbenng method has been used to identify gasemblies,
whassembles and parts. Examples of 1hs numbering method
and typacal espansions are illusirated by the lollowing

Exssmpie »
AJIRI234 A3

componen! number
A1234

Assembly number Circud! number

Resd: Resistor 1234 of Assembiy 22

Exmmple b component number
,.rl'—'-—_r'\-———-l;
ETIAR 204 R1234
Aﬂﬂhﬂf Subumur Cireut
numbm TV ber

Reac Resistor 1234 of Subswsembly 2 of Assembly 21

Cnly the circuit number will appear on 1hé ciagrams and
crcyl board illustrations. Each diagram and circut board
Miustration s clearly marked with the assembly number.
Assembly numbers are also marked on the meachanical exploded
wews located in the Mechanical Parts List The component
number s obtained by adding the assembly number prefix 10 the
crcust number

The Elecirical Parts List is cwded and arranged by
assemblies in numencal sequence (eg, assembly AT with its
subassemblies and parts, precedes assembly A2 with 115 sub-
aszembiies and pans)

Chassis-mounted parts have no assembly number prelis
and are located at the end of the Electncal Parls Liat

TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates parl number 10 be used when ordening replace-
ment part from Tektromnic

SERIAL/MODEL NO. (columns three and four
of the Electrical Parts List)

Column thiee {3} indicates the senal number a1 which ine
part was firs! used Column four (4} indicates the senal number al
which the pan was removed No serial numbet entered indicates
part is good 1or all senal numbers

NAME & DESCRIPTION (column five of the
Electrical Parts List)

In the Parts List. an ltem Mame 1s separated from the
cescnption by acolon () Because of space imitations, an lem
MName may sometimes appear as incomplete For turther llem
HName identihication, the U 5 Federa! Cataloging Handoook H6-1
can be utilized where possible

MFR. CODE (column six of the Electrical Parts
List)

Indicates the code number of the actual mang!acturer o the
part (Coge 10 name and address cross reference can be found
immediately atter this page |

MFR. PART NUMBER (column seven of the
Electrical Parts List)

Indicates actual manufaciurers parl number

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org
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Replaceable Electrical Parts—TSG21

CROSS INDEX—MFR. CODE NUMBER T0 MANUFACTURER

Mir Code Manutacturer Address City, State. Zip

00RSY SANCAMO ELECTRIC CO., 5. CARCLINA D1V, PO BOX 128 PICKENS, SC 29871
o121 ALLEN-BRADLEY COMPANY 1201 IND STREET SOUTH MILWAUKEE, W1 53204
0129% TEXAS INSTRUMENTS, INC., SEMICONDUCTOR F O BOX 5012, 13500 X CENTRAL

GROUP EXPRESSWAY DALLAS, TX 75222
01734 RCa CORPORATION, SOLID STATE DIVISION ROUTE 202 SOMERVILLE, KY ORBI&
0¥S0R CENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR

PRODUCTS DEPARTMENT ELECTRONICS P.3K SYRACUSE, NY 13201
n&e122 AVX CERAMICS, DIVISION OF AVX CORP, PO BOX BG?, I9TH AVE. SOUTH HMYRTLE BEACH, SC 29517
naT1d MOTOROLA, INC., SEMICONDUCTOR PROD, DIV. 5005 E MCDOWELL RD,PO RBOX 20923 PHOENIX, AZ 8301%
N1 FAIRCHILD SEMICONDUCTOR, A DIV. OF

FAIRCHILD CAMERA AND INSTRUMEKT CORP. 464 ELL1S STREET MOUNTALIN VIEW, CA 94042
ne021 CORNELL=DUBILIER ELECTRONIC DIVISION

FEDERAL PACIFIC ELECTRIC CO. 2652 DALRYMPLE ST, SANFORD, KC 271130
121%28 BERC ELECTRONICS, INC. YOUK EXPRESSWAY KREW CUMBERLAND, PA 17070
26545 CORNING GLASS WORKS, ELECTRONIC

COMPONENTS DIVISION 550 HIGH STREET BRADFORD, PA 1&701
2014 NATIONAL SEMICONDUCTOR CORP, 2300 SEMICONDUCTOR DR. SANTA CLARA, CA 95051
j1967 BOURNS, INC., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDE, CA 91507
LI MOKSANTO COMMFRCIAL PRODUCT, CO.

FARRICATOR PRODUCTS DIV, BOX 3790, 611 EAST CERRITOS AVE. ANAHEIM, CA 928503
52749 SPREAGUE GOODMAN ELEC., INC. 134 FULTON AVENUE GARDEN CITY PARK, KY 11040
S6289 SPRACUE ELECTRIC CO. 87 MAHSHALL ST. KORTH ADAMS, ™A OI247
R LT TUSOKIX INC. 2155 N FORBES BLVD TUCSON, AZ B5705%
12982 ERIE TECHNOLOGICAL PRODUCTS, INC, 644 W. 12TH ST. ERIE, PA 16512
11138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634
14970 JORNSCN, E. F., CO. 19% 10TH AVE, 5, W, WASECA, MN 56093
BODOS TEETRONIX, INC. P O BOX 500 BEAVERTON, OR 970017
91617 DALE ELECTRONICS, INC. P. 0. BOX &09 COLUMBUS, KE 6B&D1
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Tektronix  Serial/Model No. Mtr

Cki No. Part No. Name & Description Code  Mir Part Number
ALOD 670-44%9-00 CKT BOARD ASSY:SHIELD E000%  &70-4459-00
A3D=2  670-4920-01 CKT BOARD ASSY:COLOR BAR LOGIC BO0D9  670-4920-01
A¥l-2  &70-4921-00 CET BOARD ASSY:COLOR BAR OUTPUT BO009 &70-4921-00
cllg 283-0000-00 CAP. FXD,CER D1:0.00LUF,+100-0%,500V 59660 0831610Y5PCLOZD
ciyl 290-0745%-00 CAP. FXD,ELCTLT:22UF,+50-10%,25V 56289 502D225
cl34 281-0812-00 CAP. ,FXD,CER DI:1000PF,10%,100¢ 72982 B03I5SDIAADXIRIODZK
Ci%e 283-0634-00 CAP. FXD,MI1CA D:65PF,13,100V 00853 DISIE&S0FO
cleb 283-0621-00 CAF. FXD,MICA D:1200PF,1Z,100V 00851 DI9IFI22F0
c174 281-0773-00 CAP. FXD,CER DI:0.01UF, 102,100V 04222 SAZ0LCIOIKAA
€119 283-0597-00 CAP. FXD,MICA D:470PF,10%,300V 00B53 DISIEATIKD
Cc189 261-0812-00 CAP. ,FXU,CER D1:1000PF,102,100% 72982  BO3SD9AADXTRIOD2K
£222 281-0773-00 CAP. ,FXD,CER DI:0.01UF,102,100v 04222 SA201C10IKAA
€210 281-0612-00 CAP. ,FXD,CER DI:1000PF,10Z,i00V 72962 EOISDIAADXTRIOIK
C261 290-074%-00 CAP. ,FXD,ELCTLT:220F,+50-10%,25V 56189 302D225
€290 281-0713-00 CAP. ,FXD,CER DI:0.01UF,10Z,100v 04222 SAZ0ICIDIKAA
c291 290-0534-00 CAP. ,FXD,ELCTLT:1UF, 203,35V 56289 196D105X0035HAL
[ 1 281-0773-00 CAP. FXD,CER D1:0,01UF,10%,100v 04222 SA201C10IRAA
C316 253-0616-00 CAP.,FXD,MICA D:16FF,1.4%, 100V 00853 DI3SEIG0CO
cia 281-0216-00 CAP. VAR,PLSTC:5,5-65PF, 100V 52769 GXDIS000
(o 71 281-0812-00 CAP. ,FXD,CER D1:1000PF,10%,100v 72982 803509AADXTRIO2K
[ 1 283-0637-00 CAP. ,FXD,MICA D:20PF,2.5%,100v 00853 01S1E200D0
c319 2B1-077%-00 CAP. ,FXD,CER DI:0.lUF,20%, 50V 59660 SAZOSE](AMAA
cI1s 281-0791-00 CAP. FXD,CER DI:270PF,10%,100v 72982  BOISNZAADXSHITIK
[k %1 1B1=0791=-00 CAP. ,FXD,CER D1:270PF,10%,100v 72982 BO35D2AADXSHZIIK
c119 281-0791-00 CAP. ,FXD,CER D1:270PF,10%,100v 72982 HOISDZAADXSHITIK
[ T 281-0775-00 CAP. ,FXD,CER DI:0.lUF 201,50V 59660 SAZUSEIDAMAA
cial 281-0775-00 CAP.,FXD,CER D1:0.1UF, 202,50V 59660 SA205EID4MAA
ca2 281-0771-00 CAP. ,FXD,CER D1:0,010F,102,100V 04222 SA201CI0IKAA
(i 111 181=0775=00 CAP. ,FXD,CER DI:0.1UF,201, 50V 59660 SA2DSEI0LMAA
CI48 281-0791-00 CAF. ,FXD,CER DI:270FF,10T,100V 72982 BOISDIAADNSHITIK
Cih 281-0751-00 CAP. ,FXD,CER D1:270PF,10%,100v 72982  BOISDZAADXSRZTIK
(o 1Y) 181-0775-00 CAP. ,FXD,CER DL:0.1UF,20% 50V 59660 SAZOSEND4MAA
Ci48 181-0791-00 CAP. ,FXD,CER DI:270PF,10T,100v 72982  BOISDIAADXSH2IIK
C349 2R1-0775-00 CAP. ,FXD,CER D1:0,1UF,202,50V 59660 SATUSELD&MAA
cis5l 281-0116-00 CAP. VAR,ALR DIL:1.5-9.1PF, %30V TA970 1B9-Dr5&-07%
c152 281-0775-00 CAP. FAD,CER D1:0,I1UF,202,50V 59660 SAZOSELID4MAA
€153 283-0598-00 CAP. ,FXD,MICA D:253FF,53,300V 09023 CDISEC(253)J03
c156 183-0640-00 CAP. ,FXD,MICA D:160PF 1%, 100V C0BS3  DISLELGIFD
c157 281-0616-00 CAP. FXD,MICA D:36PF,1.41 100V 00BS)  DI5SEIL0CO
C16) 183-0%9R-00 CAP. ,FXD,MICA D:253PF,52,300V 09023 COISEC(253)303
Ci6h 261-0670-00 CAP. FXD,MICA D:375PF,1%,500V ODE31  DI53F3750F0
Cl67 261-0615-00 CAP. FXD,¥ICA D:$1PF,12, 100V 00B53  DISIESIOFD
cinl IR1-0064-00 CAF. VAR, PLSTC:0.25-1 .5PF 600V 74970 273-0001-101
cin 281-0064-00 CAP. VAR,PLSTC:0.25-1.5PF 600V 74570 273-0001-101
cyI8 281-0773-00 CAP. FXD,CER D1:0,01UF,103,100¥ 04222 SAZOICLOIKAA
385 261-0713-00 CAP. FXD,CER DI1:0.01UF,10%,100V 04222 SA201CIOIKAA
C196 281-0775-00 CAP. ,FXD,CER D1:0.1UF,20%,50V 59660 SAZOSEIOSMAA
€197 281-0773-00 CAP. ,FXD,CER D1:0.010F,10%,l100v 04222 “AZOICIOIKAA
c198 2B1-0514-00 CAP. FXD,CER D1:1,IPF,+/-0.25PF,500V 04222 7001-1316
cang 108-0252-00 RES. FXD,WW:390 OKHM,5I,3W 9I637 CWIB=-BISUROJS
chla 283-0117-00 CAP. FXD,CER D1:1UF,+B0-201,25V 56289 2735
culs 283-0648-00 CAP. FXD,MICA D:10FF,5%,100V 00853 DISICIUODO
Calb 283-0648-00 CAP. FXD,MICA D:10PF,52,100V 00853  DIS1CIDODO
C422 283-0619-00 CAP. FXD ,MICA D:S6PF,12,100V 00851 DISIESKOFD
C424 2R1-0619-00 CAP. FXD,MICA D:S$6PF,13,100V 00853  DISIESBOFD
ca?? 2R1-0775-00 CAP. FXD,CER D1:0.1UF, 203,50V 59660  SAZUSEIDAMAA
C412 283-0596-00 CAF. ,FXD ,MICA D:SI8PF,1%,300v Q0853 DISIFS2B0FD
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Tekiromix  Serial/Modei No Mir .
CktNo.  PartNo Eft Dscont Name & Description Code  Mir Part Number I
c&yl 2EI-05%6-00 CAF. FXD MICA D:528PF, 13,300V O0ESY DISIFS2ROFO
Ch )4 28306 18=-00 CAP. ,FXD ,MICA D:%6PF, 13,100V D0BSY  DISIES&OFO
C4l9 306 -04 Th-00 RES. ,FXD,WW:470 oHM,51, W 91637 CW2B-470R0J
CLb? 283+0619-00 CAP. ,FXD,MICA [:S6PF,1%,100V 00851 DIS1ES60F0 '
Casi 283-05%4=-00 CAF. ,FXD MICA D:5IBPF, 11,300V 00851 DISIF5280F0
(AL 2B1-0%34-D0 CAF. ,FYD,CER D1:3.3PF,+/-0.75FF, 500V 04212 T001=-1316
cas1 290-014%-00 CAF. FXD ELCTLT:22UF,+50-10%,25v 56289 5020215
c4h? 2E3-0596=00 CAF. ,FXD,MICA D:528PF,1Z,300V 00853 DIS3IFSIEOFO
£a33 200-0745-00 CAP. ,FXD,ELCTLT: 220F,+50-10%,25V 56269 5020215
CabT 290-0TL%-00 CAF. ,FXD ELCTLT:2IUF ,+50-10% 25V 36789 502D225%
CatT 2E1-0775-00 CAP. FXD,CER D1:0.1UF,201,50V SOELD  SAZOYELOAMAA
CiB) 28 1-06860-00 CAP, ,FXD,MICA D:310PF,2%,500V 00E%3  DISSFSIIGO l
Cipy 283-06 Yb=00 CAP. FXD ,MICA D:)&4PF,1 Ll 100V 00853 DISSEILOCO
CapE IR 1-0613-00 CAP.,FXD,NICA D:77PF,13,100v 00833 DISIETIOFO
Loy IR1-0672-00 CAP. FXD MICA D:200PF,11,500v 00853 DIS3F2010F0 '
CE1Y3 152-0141-02 SEMICOND DEVICE:SILICON,3O0V,]50MA D129% IN4152H
CRI1Y 132-0141-02 SEMICOND DEVICE:SIL1CON,IOV,1%0HA 01295 IN&ISIR
CRIZE  1%2-0141-02 SEMICOND DEVICE:SILICON,IOV,150HA 01295 184152
CRI17 152-0141-02 SEMICOND DEVICE:SILICON,IOV,150%A D129% IN&152R l
CRI1E 1%2-014-02 SEMICOND DEVICE:SILICON,30V,150MA DI295  IN&IS2R
CRIN 152-0141-07 SEMICOND DEVICE:SILLCON,30V,]50m D129%  INSIS2R
233 152-0141-07 SEMICOND DEVICE:SILLCON,3OV,I%0MA 01295 INALS2R i
CEIM 152-0141-02 SEMICOND DEVICE:SILICON,3OV,150MA 01295 1IN&IS2R
CR21Y 152-0141-02 SEMICOND BEVICE:SILICON,3OV,15%0MA 01295 INSIS2R
CHIME 152=0141=-02 SEMICOND DEVICE:SILICON,3O0V,1%0MA 01295 IN&:52R
CRI37  151=0141=02 SEMICOND DEVICE:SILICON, 30V, 150MA 01295 IN&ISZR
CWTL7 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01293  1N&152K . '
CRILS 155-0141-02 SEMICOND DEVICE:SIL1CON, IOV, 150MA 01295 INL1528
CRILH 152-01&1-02 SEMICOND DEVICE:SILICON, 3OV, 150MA 01295 IN&152K
CE252  152-0141-01 SEMICOND DEVICE:SILICON,3O0V,150MA 01295 INAISZR
CR23% 152=01&1-02 SEMICOND DEVICE:SILICON, 3OV, 15%0MA 01295 INsl52R
CR2%6 152-0141-02 SEMICOKD DEVICE:SILICON, )0V, 1 S0MA 01295 IK&152R
CrI&] 152-0141-02 SEMICOND DEVICE:SILICON, 3OV, 150%A 01295 IN&IS2R
CRIGL  [52-0141-07 SEMICOND DEVICE:STLICON,IOV,150MA 01295 InNelSZR
CRIAS  152=D141=02 SEMICOND DEVICE:SIL1CON,30V,150MA 01295 1N&152R
CRIBS  152-0141-02 SEMICOND DEVICE:SILICON, 30V, S50MA 01295  IN4152R
CHIR7 152-0141-02 SEMICOND DEVICE:SILI1CON,30V,]50MA 01295 INLISZH
CHIBE 1%0-1000-00 LT EMITTING DIO:RED,&50KM,GOMA MAX 3430 MV-350
CRITD 152-01&1=-02 SEMICOKD DEVICE:SILICON, 3OV, 150MA 01295 IM&1%IR
cRITl 152-0141=-02 SEMICOND DEVICE:SILICON,30V,150Ma 01295 IN&15ZR
CR272  152-01&1-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
cR273  152-0141-02 SEMICOMD DEVICE:SILICON,30V,150MA O12%5%  IN4152R
(e P31 152-0141-07 SEMICOND DEVICE:SILICON,30V,150MA 01295 1n&1%2R
CRI7%  157-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 In&1S2s
CEITE 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150KA 01295 1N&152R
CR271 152-0141-07 SEMICOND DEVICE:SILICON,30V,150MA 01295  INL1S2R l
CRITE  §52-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 INLIS2R
CRIBL 1%2-0141-02 SEMICOND DEVICE:SILICON,3OV,150MA 01295 IN41SZR
CRIBS  132-01&1-02 SEMICOND DEVICE:SILICON,30V,]50MA 0129% Im&lS2R
CRIBET  132-0141-D2 SEMICOND DEVICE:SILICON,3O0V,150MA 01295 IW&lS2R
CEIBE  152-0141-02 SENICOND DEVICE:SILICON,10V,150MA 01295 IN&ISIR
CHI% 151-0i41-02 SEMICOND DEVICE:SILICON, IOV, 150M4 01295 IN&ISIR
CEI9S 151=0141-02 SEMICOND DEVICE:SILICOM, 30V, 1 50MA 01295 IN&15IR
CRISE  152-0141-02 SEMICOND DEVICE:SILICOM, IOV, 150MA 01295 1%4151R l
CRIST  152-0141-02 SEMICOND DEVICE:SILLICON, 30V, 150MA 0129% IM&132R
crI2 152-0141-02 SEMICOND DEVICE:SILICON, 3OV, |50MA 0129% IM&ISIR
cEII? 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150mMA 0129% IN&lSZR . I
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LY 7 1 14=0280=-00 COIL,RF:12-%3UH,CORE 276-05%68-00 80009  114=-0280=00
L357 114-0278-00 COIL,RF:4.6-16_JUH,CORE 276-0565-00 80009 114=0278-00
Ling PLA=005 =00 COIL,RF:VARLABLE ,6=11UH 0009 114=-0257=-00
LIk L14=D278=-00 COIL RF:4.6=16,7UH ,CORE 276-0%68-00 BOOOY  114=0278=00
L42e 114-0310-00 COIL,RFUH EODO9  114-0310-00
L4132 1 14=-0310-00 COIL,RFUH BOOG9  114=0310-00
LALL 114-0310-00 COIL,RFUH 8000% 114=0310-00
L4527 115-0310-00 COLL,RFUH EDOO%  114=0310-00
LLsy 114&-0278-00 COLL,RF:&%. 6=16 . JUH ,CORE 276-056E=-00 EDODY  11&-0276-00
LA} 114-0308-00 COIL,RF:2.9-6.5UH BO009  114=-0308-00

. P11% 1 3 -0608-00 TERMINAL,PIN:0.345 L X 0.025 PH BRI GOLD 22526 47357
F2lt 111 =0608=-00 TERMINAL,PI%:0.365 L X 0.02% PH BRI GOLD 22526 47157
P217 111 =0608=-00 TERMINAL,PIN:0.365 L X 0.02% PH BRZ GOLD 22526 471157
P22% 13 -0608-00 TERMINAL,PIN:0.36% L X 0,025 PH BRZ GOLD 22528 57397
P24 131 -0608=-00 TERMINAL,PIN:D.365 L X 0,02% PH BRZ GOLD 22526 47357
P27 131 -0608=00 TERMINAL PIN:0,.365 L X 0.02% PH BRI GOLD 22526 41351
Falb 131-0%89=-00 TERMINAL ,PIN:0.46 L X 0.025 50 221526 4LBIEI-029

I QlaB 1%1-0220-00 TRANSISTOR:SILICON ,PNP 07163 5016228
Q185 151-0207-00 TRANSISTOR:SILI1CON NPR 03508 X3Ipei9l
q134 151-0192-00 TRANSISTOR:SILICON NPN,SEL FROM MPS6521 04713 SPSEED]
Q235 151=0192-00 TRANSISTOR:SILICON NPK ,SEL FROM MPS6521 02713 SPSEEDL
Q244 151=-0192-00 TRANSISTOR:SILICON NPK,SEL FROM MPSAS2] 04713 SPSEEUL
Q245 151-0192-00 TRANSISTOR:SILICON ,NPN,SEL FROM MPS&521 048713 SPSBROL
Q154 151-0192=-00 TRANSISTOR:SILICON NPN,SEL FROM MPS6521 02713 sSPSBEBOI
255 151=0192=-00 TRANSISTOR:SILICON,NPN,SEL FROM MP56521 0aTlY SPSEEODI

l . Q84 15%1=-0192-00 TRANSISTOR:SILLCON NPN ,SEL FROM MP56521 04713 SPSEROL
Q265 151=-0192-00 TRANSISTOR: SILICON NPH,S5EL FROM HMPS6521 04713 SPSBEEDI
QI80 151-0192-00 TRANSISTOR: SILICON NPN,SEL FROM MPS6521 04713 SPShE0L
Q81 151-0192-00 TRANSISTOR:SILICON NPN,SEL FROM MPS6521 04713 SPS8E0L

l Q282 151-0192-00 TRANSISTOR:SILICON,KPN,SEL FROM MP56521 04713 sPsssOl
Q83 151-0192=-00 TRANSISTOR:SILICON,NPN, SEL FROM MPSE52] 047l SPSEEOL
Q9] 151-0220=-00 TRANSISTOR:SILICON, PRP 07263 5036226
Q92 151-0192=-00 TRANSISTOR:SILICON,NPN,SEL FROM MP56521 04713 SPsEBOL

. 0291 151=-0192-00 TRANSISTOR:SILICON NPN,SEL FROM MPS65%21 0L713 SPSBEOL
o4 15%1=01%0=-00 TRANSISTOR:SIL1CON NPN 0r261 s032677
03121 151=0192-00 TRAKSISTOR:SILICON NPN,SEL FROM 4PS65321 0X713 SPSH80L
Q1 151=-0190-00 TRANSISTOR:SIL1CON KPR 07263 5032677
011 151=0190-00 TRANSISTOR:SILICON 5PN 07263 5032611
Q337 151=-9190-00 TRANSISTOR: SILICON NPX 01163 S032ulT
Q318 151-0190-00 TRANSISTOR: SILICON KPN 0763y sos2ell
03sl 151=0225-00 TRANSISTOR:SILICON, KPR 0rled 539291

I Qa2 151-0225-00 TRAKSISTOR:SILICON ,NPN 07163 S3929)
(=3 DTS 151-0190-00 TRANSISTOR :SIL1CON NPN 01161 S032672
03ss 151-0190-00 TRANSISTOR:SILICON NPK Q126i SUI26N
[s3 11, 151-0150-00 TRAKSISTOR:SILICON NPK 07263 s0326l}

l oin 151=0190-00 TRANSISTOR:S1LI1CON ,KPN 07263 S032677
D186 151-0190-00 TRANSISTOR:SILICON ,KPN 07263 S032677
Qa7 1%1-0220-00 TRANSISTOR:SI1LICON,PNP 0r2nl  SUILIIE
Qiar 151-0220-00 TRANSISTOR:S1LICON , PRP 07163 506218
Q198 151=0103-00 TRANSISTOR:SILICON,NPN BOOOY  151=-0103=-00
(] 15%1=0103-00 TRANSISTOR:S1L1CON , KPN 80009 L51-0103-00
a2l 1%1-0220~-00 TRANSISTOR:S1LLCON ,FRP 07263 S0I6IIB
Q416 151=-02210-00 TRANSISTOR:S1L1CON ,FPNP 07263 S036278

l [ 41 151-0190-00 TRANSISTOR:SILICON,NFN 07263} s032el?
[ 151-0220-00 TRANSISTOR:SILICON,FNP 07263 5016278

I QLR2 151-0220-00 TRANSISTOR:SIL1CON , FNF 07261 5016218
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0492 151-0192-00 TRANSISTOR:SILICON ,NPN,SEL FROM MPS6521 0L713 SPsSBED]
RIL? 31%=0103=-00 RES, ,FXD,CMPSN:10K OHM,51,0.25%¢ 01121 CBlO3S
LART INS-0103-00 RES. ,FXD,CMPSN: 10K OHM,51,0,2%4 0l121 CBl035
RII9 115-0103-00 RES. ,FXD,CHMPSN: 10K ©OHM,S5%,0.2%W 01121 CBlO35
R12D 121=-0111-00 RES. ,FXD, FILM:226 OHM,11,0.12% 91617 MFFIBLIGCI26ROF
R12} 121-0259-03 RES. ,FXD,FILM:4 . B7K OMM,0,.25%,0.135% 91637 MFFIBLIGDLBTOOC
R122 121-016%-00 RES. ,FXD, FILM:511 OHM,IZ,0.1254 91637 MFFIB16G5ILROF .
Rl2 121=-0213=-01 RES, ,FXD, FILM:l.62K OHM,0.251,0.1254 91637 MFFIB16D16200C
R124 15=-0103-00 RES. . FXD ,CHMPSN: 10K OHM,5%,0.2%W 01121 CR1O35
R12% 115-0103-00 RES. ,FXD,CMPSN: 10K OHM,5,0.254 01121 cCB1D35 l
R124 3 5-0103=-00 RES. ,FXD,CMPSN: 10K OHM,51,0.25VW Q1121 CBlO3s
R127 115-0103-00 RES. ,FED,CMPSN: 10K OHM,5%,0.2%W 01121 CBlO3S
R128 N 5-0103-00 RES, ,FXD,CMPSN: 10K OHM,51,0.254 01121 CBIOAS
Rl29 115-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.2%% 0tl2l  cBlO1S
FL33 115-0102-00 RES. ,FXD,CMPSN: 1K OHM,51,0.2%W 01121 calo2s
RI 14 115-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.2%W 01121 cCB7525
Rl 32 315-01531=-00 RES.,FXD,CMPSN:15K OHM, 51,0,.25%4 01121 cal1535
RI 3t 115=07%2-00 RES. ,FXD,CMPSN:7.5K OHM,5Z,0.25W 01121 CB7525
k139 315-0202-00 RES.,FXD,CMPSN:IK OHM,51,0.25W Qil2l CBIO02S l
R1&7 315=-0202-00 RES. ,FXD,CMPSN:2K OHM,5%,0,25W o112l cs2025
RILE IT5-0102-00 RES. ,FXD,CMPSN: 1K OHM,51,0.254 01121 cCBlol25
rlag N1-1917-00 RES. VAR ,NONWIR:TRMR,5K OHM,10%,0.5W 73138 12-198-0
R152 115-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.2%W 01121 CBI103%
R154 315=-0103-00 RES. ,FXD,CMPSN: 10K OHM,5I.0.25W 01121 CRIO3S
R155 315=-0103-00 RES. ,FXD,CMPSN:10K OHM, 51 ,0.25W 0l121 CcBlo3s
R15H §21-0213=-00 RES. ,FXD, FILM:2.61K OHM,JI 0,125 91637 MHFFIBI6C26100F . l
LIRT) 115=0103=-00 RES, ,FXD,CHPSN: 10K OHM,5%,0.25%W 0l121 CB1O2S
RISHR 321-0B10-01 RES. ,FXD FILM:2 41K OHM,0.25%,0.125W 91637 MFFLBL1GDILI00C
R159 121=0260=-03 RES. ,FXD,FILM:4 99K OHM,0,25%,0.125W 24546 NC55CA991C
R171 315-0101-00 RES. ,FED,CMPSN: 10K OHN,5%,0.25W 01121 CRIO3S
"l T 121-0362-00 RES. ,FXD,FILM:57.6K OHEM,1Z,0.125W 91637 MFFIBLISCST60LF
R179 315-0202-00 RES. ,FXD ,CMPSN: 2K OHM,5I,0.25w 01121 CR2025
RI1BA 15-0102-00 RES. ,FXD,CMPSN:IK ONHM,5%,0,25W 01121 CBlO2S
R1R9 N 5-0202-00 RES. ,FXD CMPSN:2E OHM,5X,0.25W 01121 CBIO2S l
HI00 115-0101-00 RES. ,FXD,CHPSN: 10K OHM,51,0.2% alLzl  CBIO3S
RI01 1H5-0101-00 RES. ,FXD,CHPSN: [OK OHM,51,0,25W 01121 CBIO3S
R202 115-0103-00 RES. FXD,CMPSN: 10K OHM,51.0.25W 01121 CBlO3S
RIDY 1N5-0751=-00 RES, ,FXD,CMPSH: 750 OHM,51,0.25W 0li21 ce751S l
RI04 115-0681-00 RES, ,FAD ,CHPSN: 680 OMM,5%,0.25W 0l121 cCB&6BLS
RIDG 115-0102-00 RES. ,FXD ,CMPSK: 1K OHM, 5% ,0.2% 0GL}2F CBLO2S
RID7 115-0681-00 RES. ,FXD,CHPSN:6B0 OHM,5X,0.25W 0L121 CB&BIS
R20R 15=0681-00 RES. ,FAD,CMPSN: 680 OHM,5%,0.25W 0L121 cB&BILS l
R21& 115-0681-00 RES, ,FXD,CMPSN: 680 OHM,52,0.25W 01121 CB&BIS
R217 115=-0681-00 RES, ,FAD,CHMPSN: 680 OHM,51,0,25v 0L121 CBLALS
R21R 115-0681-00 RES. ,FXD,CHPSN: 680 OHM,5%,0.25W 01121 cCBGBIS
R2122 115-0102-00 RES. ,FXD,CHPSN: 1K OHM,5%,0,25W 01121 CBlO2% l
k223 115-0102-00 RES. ,FXD,CHMPSN:1K OHM,5Z,0,25W 01121 cBl0o2%
R126 115%-0111-00 RES, ,FXD,CMPSN:330 OHM,5%,0.25W 01121 cCBI3LS
R227 31%-0131-00 RES. ,FXD ,CMPSN: 230 OHM,51,0.25W 01121 CB33LS
®218 1-1268-00 RES. VAR ,NONWIR:500 OHM,101,0.50W 73138 12-23-0 '
R2179 115%-03131-00 RES. ,FXD,CHMPSN;:I30 OHM,5Z,0.25W 01121 CB3ids
R231 M5=-0101-00 RES. FXD ,CMPSN:10K OHM, 52 0.25¢ 01121 CBIO35
RZ1} I5-0471-00 RE5. FXD,CMPSN:4T0 OHM,52,0,25W D112l CBLILS
RIS 121-0265=-00 RES. ,FXD,FILM:5.62K OHM, 12,0,125% 91637 MFFIB16C56200F
R218 121-0281-00 RES. ,FXD,FILM:B,.66K OHM,13,0.12% 91637 MFFLB16CBG6OUF
R218 MI1=1237=-00 RES. VAR NONWIR:IK OHM,103,0.50W 32997 33B6X-TOT-102 . I
7-6 _ l
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Replaceable Electrical Parts—TSG21

Tektronix  Serial/Mode! No Mir
Ckt No. Par No EH Name & Description Code  Mir Part Number
R23% 31-1%18-00 RES. VAR NONWIR:IK OHM,10%,0.50W 73138 72-199-0
RILE 315-010%-00 RES. ,FID , CMPSN: 10K OHM, 51,.0.25v 01121 CBID3S
LV T 31%-0101-00 RES. ,FXD,CMPSN: 100 OHM,51,0,25W 01121 CBIOLS
R24Y I15=0101=00 RES. . FXD ,CMPSK: 100 OHM,51,0.25W 01121 cCBlols
R2LL 121-0310-00 RES. ,FXD,FILM:16.50 OHM,11,0.12%W 51637 MFFIBL&CI&S0LF
m24% 321-0311-00 RES. FXD FILM: 16 9% OHM,12,0.125% 91637 MFFIBIGGLIG90LF
' RILE 31=18]18-D0 RES, VAR NONWIR:2K OHM,10%,0,%0% 73138 T2-199-0
R249 J11-1918-D0 RES. VAR NONWIR:ZE OHM,101,0.50wW 7318 rI-199-0
R25] J5-0101-00 RES, ,FXD,CHPSN: 100 OHM,31,0.25W ol121 CBIO1S
R142 I%-0101-00 RES, FXD, CWMPEN: 100 OHM,%2.0.2% 01121 C€BLOLS
RIS 3121=-0251 =00 RES, ,FXD, FILM:& 02K OHM,1X,0.12% 91637 MFFIBIGCA0200F
R2% 321-0310-00 RES. FXD,FILM: 16,50 O™, 1T,0.125¢ 91637 MFFIBI6GIGS0LF
R2%E I 1-1248-00 RES. VAR RONWIR:500 OHM, 10T 0.50W 73138 712-13-0
Ll 1 =151 E=-D0 RES. VAR NONWIR:2K OHM, 101 ,0.50W T3138  F2=-19%-0
R26L J21-075%-03 RES, FXD,FILM:& B7K OMM,0.25%,0.125% S1637 MFFIB1&6DMBTOOC
E25% 321=-0328-00 RES. FXD FILM:25.5€ OHM,12,0.12%W $1637 MFFIB16G25501F
B26E Mi-12a8-00 RES, VAR, NONWIR:500 O™, 10%,0.50W TILIE  12-23-0
R27) 321-0631-01 RES. . FXD FILM:12.5K OHM 0.25 0,125 Glel7 MFFIBIabl250IC
l R27} 121-0373-03 RES, ,FXD,FILM: 75K OHM,0.25%,0.12% $1637 MFFlBI16D75001C
R27& J11-1918-00 BES. VAR NONWIR:ZK OHM,101,0.5%0% 73138 72-199-0
¥IR0 11 4=-0470-00 RES. FXD,CMPSN:&T OHM,51.0.25W 01121 CBs70%
E1E] 315-04 TO=~00 RES. ,FXD ,CMPSN:LT OHM,5I,0,.2% 01121 CBLTOS
k282 11 5=04 10-00 RES, FXD,CMPSN:4T OHM 5% 0,25 01121 CBLTOS
l K2R} 321=-030%=00 RES. FXD ,FILM:1&4.7K OHM,1%,0.125W 91637 MFFIBIBGISTOLF
K184 121-0310-00 RES. FXD FILM:16.5K OHM 11 ,0_ 125w 1637 MFFIBLGCI&S01F
L¥{. 1 I11=1%916=00 RES. VAR NONWIR:2K OHM, 101 0,506 TI1IE  12-19%-y
. . K190 11%-0102-00 RES, ,FXD,CMPSN:1E OHM, 51,0254 0l121 CBiO25
k18] J5-0101-00 RES, ,FXD ,CHPSN:100 OHM, 51,0.25W oii21I CBlOLS
RI64 I -0283-00 RES. ,FXD FILM:B.66K OHM 12,0.125 91637 MFFIBIGCELL00F
BG4 121-0346-00 RES. FXD,FIL™:39.2K OWM,12,0.125% 91637 MFFIS16CI9201F
I EI94 MN1=1245%=00 RES. VAR RONWIR: 10K OHM, 102 ,0.50 TMIMM 12-28-0
E19R I1=1237-00 KES., VAR NOKWIR:1K OHM, 10%,0,%0w IZ99T  33EeX-TOT-102
Rl I5-0272-00 RES. FXD ,CMPSN:2.7E OHM,9%,0.25W 01131 CB2IT2S
R112 115-0312-00 RES. ,FXD,CMPSN-1.3X OH™,52,0,25 0lL21  CB3I2S
. E¥D I 5=-0272-00 RES., ,FXD ,CHMPEN:2.TK OHM, 5% ,0.2%¢ QLI21 Cce272%
R1lL 115=0100=-00 RES. FXD ,CMPSN:ID OHM,5%1,0.2% oL121 CBl0O05
E11S 115-0103-00 RES. FXD,CMPSN: LOK OHM,%Z,0.2% Ol1121 CBlOYS
RIL& 120-0222-00 WES. FXD,FILM:2K OHM,1I,0.12% 91637 MFFIEI&CR0000F
®321 315%-0332-00 RES, ,FXD ,CMPSN: ], 3K OHM 51 ,0.25¢ OII2l CB3Id2e
122 315-010]-00 RES. ,FXD ,CMPSK: 100 OHM,3X,0.25W OlL21 cCalols
RIZY I 5=0101-00 RES. ,FXD ,CMPSN: 100 OHM,52,0.25%« CLI21 CBIOLS
LB Y 315-0107-00 RES. FXD ,CMPEN: 10K OHM, 52 .0.2%@ G121 CRIO3S
l R312% 321-0193=-00 RES, .FXD,FILM:IK OHM,12,0.125% 163 MFFIBLGCIO000F
BRI 321-0222-00 RES. FXD FILM:2K OHM,1Z,0.12% 51637 MFFIE16C20000F
RI27 321 =-0260-00 RES. FXD FILM:& 99K OHM 1T 0_12% 91637 MEFIE]GCS9900F
REIIR 321=0285-00 RES ., ,FXD,FILM: 10K OHM, 120,125 91637 MFFIEI&GLO00IF
LB FLl JI5-0471=00 RES, FXD,OMPER:&TO OMM,52,0.25w 01121 CB&ILS
"1l I 5=030%=00 RES. FXD ,CMPSN: 0K OHM,%I.0.25w 01121 CrlO}S
niiz 315-0192-00 RES. FXD CMPSN:)_9K OHM 51 0.25w 01121 CBIRS
I I S5=-0912=00 RES. ,FXD CHMPEN:9.1K OHM, 52,0250 01121 cCR912S
(351 115-01%92-00 RES, FXD,CWPSN:3 .98 OHM,51,0,2% ol1Z1 CB3I9IS
LR I 5-0101-00 RES. FXD,CMPSN: 10D OHM,52,0,2% 01121 CBlolS
Bl 115=-0202-00 RES. ,FXD ,CMPSN:2K OHM, 51,0.2% 01121 CBIO2%
I B3N JI5=-0182=00 RES. FXD CMPSN:] . BE OMM, %1 0.2% 01121 cCBIE2S
(RS 1 5=0103=00 EES. ,FXD ,CHMPSN: IOK OHM,53,0.25% 01121 CElODIS
K118 11 %-0307-00 RES, ,FXD, CHPSN:IK OHM,53.0.25 01121 CBIOZS
I LY 3 5-01%2-00 RES, FED, CHMPSN:3.9K OHM,58,0.7% 01121 CEI92S
i 7.2
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Replaceable Electrical Parts—TSG21

Tektromx  Senal/Model No. Mir

Ckt No.  Part No Eff Dscont Name & Description Code  Mir Part Number
H1L2 1 5-0101-00 RES.  FXD,CHPSN: 100 OHM,%2,0,2% 0l121 cCcBlO1S

LEEY 315-0202-00 RES. ,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025

R144 115-0101-00 RES. ,FXD,CMPSN: 100 OWM,51,0.2% oL121  CBiOlS

R1LS 35-0101-00 RES, ,FXD,CMPSN:100 OHM,52,0.2% 01121 calols

L6 M5-0202-00 RES. ,FXD,CHPSK:2K OHM,5%,0.25W olL121 CH2025

LERY, 115%-0182-00 RES. ,FXD,CHPSN:1.BK OHM,52,0.25% o121 cCBLE2S

RILE N%-0103-00 RES. ,FXD,CHPSN: 10K OHM,51,0,25W oLzl CcBLD3S

R34 1%-0100-00 RES. ,FXD,CMPSN:10 OHM,52,0,25¢ 01121 cBloos

E3%4 121-01%4-00 RES. FXD, FILM:392 OHM,1%,0,125W 91637 MFFLE1&GI92R0F
LELE H3=-0101-00 RES. ,FXD,CMPSN: 100 OKM,51,0.25% oLk21 cBLO1S

LEEY. ¥21-0126-00 RES. ,FXD,FILM:200 OHM,1%,0,125% 91637 MFFIB18G200RDF
R159 115-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CBlOOS

R142 121-0126=-00 RES..FXD,FILM:200 OHM,1%,0.125% 91637 MFFIB1BC200ROF
LELS! 121-0126=00 RES. FXD,FILM:200 OHM,1Z,0.12%W 91637 MFFIBl&C200ROF
LR 121-01246-00 RES. ,FXD,FILH:200 OHM,12,0,125W 91637 HFFIBI6G200R0F
R1A9 121-0211-00 RES. FXD,FILM:6 49K OHM,11,0..25w 91637 HFFLBLEGH4IVOF
RI71 15-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.75% 01121 cBlOlS

R372 115=-0101-00 RES. .FXD,CHPSH:100 OHM,5%,0.25% 01121 calols

R113 MN5-0101-00 RES. ,FXD,CHPSN:100 OHM,52,0.25w 01121 CBLOLS

RI74 iL5=-0101-00 RES. FXD,CHPSN:100 OHM,5%,0.25W 01121 CBlOLS

RY77 315-04 70-00 RES. FXD,CHPSN:47 OHM,5I.0.25W 01121 CB4705

HITH 115-0101-00 RES. FXD,CMPSN: 10K OHM,52,0.I%W 01121 CBI103S

RIS M1-1237-00 RES. VAR NONWIR:1X OHM,101,0,50u 32997 1386X-TO7-102
#iA2 3115-0101-00 RES. ,FXD,CMPSN: 100 DHN,5I,0.2%% 0l121 cCBloLs

RIE] 315=-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25w 01121 CBlOLS

RIBS I1%-0101-00 RES. ,FXD,CMPSN:100 OHM,51,0.2%W 01121 CBIOLS

HIBR 3121-02%4-00 RES, ,FXD,FILM:4,5)K OHM,1X,0,125W 91637 MFFIBL6GA5I00F
R1Rg 121-020%-00 RES. . FXD,FILM:1.33K OHM,12,0.125W 91637 MF1816G13I00F
®i%0 115-0101-00 RES. ,FXD,CHPSN: 100 OHM,52,0.25% 01121 CEIDIS

LRLT] 121-0812-07 RES. ,FXD,FILM:455 OHM,0.11.0.125W 91637 MFFIB1&C455K0B
r192 121=-0812-07 RES. ,FXD,FILM:455 OHM,0.11,0.12%% 91637 MFFIBIAC435R08
LA LT 321=-0812-07 RES. ,FXD,FILM:455 OHM,0.13,0,.125% 91637 MFFI&16CA55R0B
R194 121-0812-07 RES. FXD,FILM:&55 OHM,0.12,0,12%% 91637 MFF1816C455R0R
IS5 115-0101-00 RES. ,FXD,CMPSN: 100 OHM,51,0.25W 01121 cBlOLS

LELH 11%-0911-00 RES, FXD,CMPSK:910 OHM,5%,0.2% 01121 cCB9L1S

LBET. 11%-0101-00 BES. ,FXD,CHPSH: 100 OHM,%2,0.25W 01121 cBiols

R400 11%=0302-00 RES, ,FXD,CHPSN:IK OHM,51,0,25W 01121 cB30OZS

F40l 115-0154-00 RES. ,FXD,CMPSN: 150K OHM,51,0.25w 01121 cCBLS&S

R&02 Hi=1198-00 RES. ,VAR,NONWIR:20K OHM,20%,0.5W IM3E  T2=29-0

R&01 ILL=1198-00 RES. VAR, RONWIR: 20K OHM,20%,0.5W 73138 71-29-0

R4D& 115-0302-00 RES. ,FXD,CHMPSN:IK OHM,5%,0,25%4 Ol121 CB3OZS

RLODS 115-01%-00 RES. ,FXD,CHPSN: 150K OHM,52,0.25W 01121 CB1545

R4OA 115-0302-00 RES. ,FXD,CMPSN: 3K OHM,51,0.25W 01121 C€BY025

R4D7 321-0114-01 RES. , FXD, FILM:150 OMM,0.25%1,0.12%% S1637 MFFIS1&D150R0C
RLOA 121-0114-03 RES, ,FXD,FILM:150 OWM,0.25%,0.125 91637 MFF1316D1%0RO0OC
RLOS I08-02%2-00 RES., FXD WW:390 OHM,5%,2W 91637 CWIB-BISOROS
LT[ 32t -0961-07 RES. ,FXD,FILM:500.% OHM,0.1%,0,125% 24546 NESSESOORSE
R4ll 121=0961-07 RES, ,FXD,FILM:300.5 OHM,0.1%,0.125W 26546 NESSESO0RSE
R412 321-0961-07 RES, FXD,FILH:500.5 OHM,0.12.0.125 25546 NESSES00RSE
R41Y 321-0961-07 RES, ,FXD,FILM:500.5 OMN,0.1%.0,125% 14546 NESSESDORSE
R&27 315-0302-00 RES. ,FXD,CHPSH:IK OHM,53,0,25W o121 CB302%

RAZB 321-0115-03 RES. FXD,FILM: 150 OHM,0.25%,0.125W 91637 MFFIB1&D]SOR0C
RLI9 121-0114-03 RES. ,FXD,FILM:150 OHM,0.25%1,0.125W 91637 HFFIB16DI1S0R0OC
RLIA 321 -0191-00 RES. ,FXD,FILM:953 OHM, 1Z,0.125¢ 21637 MFFIBLACY5IROF
R419 J0R-0426-00 RES. .FXD ,WW:470 OHM,S1,3W 91617 CW2E-4]0R0J
RLLb 315-0681-00 RES. ,FXD,CMPSN: 880 OHM,52.0.25W 01121 cCReBLS

R4LT 321-0277-00 RES. FXD,FILM:7.5K OHM,1Z,0.125% F1637 MFFI816G25000F
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. Teklramx  Senal/Model No, Mtr

' CktNo.  PartNo EH Dscont Name & Description Code  Mfr Part Number
R448 121-0277-00 RES. ,FXD,FILM:7.%K OHM,1%,0.125W 91637 MFFIBIACIS00UF
LR N 1=1244-00 RES. VAR ,NONWIR: 100 OHM,101,0,50% JI99F  33BeX-TO7-10]
HASA 121=-02%-00 RES. ,FXD,FILM:4.53K OHM,11,0.12% G1637  MFFLBI6GL S 300F
55 121-02%1-00 RES. ,FXD,FILM: 4. 02K OMM, 12, 0.125 91637  MFFIB16GL0200F
R4 56 121-0289-00 RES. ,FXD, FILM: 10K OHM,1Z,0.125W 91637 MFFLELOCI00DIF
457 15-0622-00 RES. ,FXD,CMPSN:6,27K OHM,51,0.2% 0li21 CB&22S
RASE 121-0222-00 RES. ,FXD FILM: 2K OhM,1%,0.125% 91637 MFFIBI&G20000F
R&S5G MNi-1248-00 RES, VAR NONWIR:5300 OHM,10%,0.50W TMI8 12-23-0
RabD 5-0101-00 RES. ,FXD,CMPSK:100 OHM,5L,0,25W 01121 cCBIOLS
Rahl 1T1-0322-00 RES. ,FXD,FILM:22.1%K OHM,1%,0.12%% 91637 MFFIBLAG22101F
Rah2 N5=0101-00 RES. ,FXD,CMPSN: 190 OHM,5I,0,25W ol121  CBIOLS
R4KT 115-0470-00 RES. ,FXD,CMPSN:47 OHM,%2,0.2% OL121 CBATOS
RLhA 121-0117-00 RES. ,FXD,FILM: 162 OHM,12,0.12% 91637 MFFIB16CLI62ZRUF
R4k 121-0117-00 RES, ,FXD,FILM: 162 OHM,12,0.1254 91637 MFFIBL6GIS2ROF
R&TI 1 5-0202-00 RES, ,FXD,CMPSN:2K OHM,51,0.25W 01121 CB2025
Ra12 121-0289-00 RES. ,FXD,FIL™: 10K ONM,1%,0.12%% Gl637 MFFIBLGGLOOOLF
LIRS 121-0193-00 RES, ,FXD, FILM:I1K OHM,13.0.125W Fl6)]  MFFIBLGGLODUOF
R&E] 1 5-0101-00 RES. ,FXD ,CHPSN: 100 OHM,51,0.25W 01121 CBLGIS

l R&90 115-0101-00 RES. ,FXD,CHPSN; 100 OHM,5%,0.25W 01121 CBlOLS
LERY 121-0322-00 RES. ,FXD,FILM:22.1K ONY,12.0.125 91637 MFFIEI&CI2I01F
s100 263-0010-00 SWITCH PB ASSY:1 PUSH,7T.5MM,%/2 CONTACTS B0009  263-0010=-00
s101

l s10%
5104
510% ) 263-00213-01 SWITCH PB ASSY:5 LATCH,7.5MM,8 CONTACTS EOO0S  263-0023-01
S104

I . s107
53101
s102

I 5103 ) 1h3-0010-00 SWITCH PR ASSY:] PUSH,7.5MM,W/2 CONTACTS BOOO9  263-0010-00
53104
5310%
5106

' 53107
Ti5% 120-1011-00 TRANSFORMER ,RF: TOROID, 10 TURNS TRIFILAR 80009  170-1071-00
TS 120=1070-00 TRANSFORMER ,RF:TOROID,12 TURNS QUADFILAR BODO9  120=1070-00

l P20} 114-0579-00 TEEM,TEST POINT:BRS CD PL 80009  214-0579-00
TP206 214-0519-00 TERM,TEST FOINT:BRS CD PL EOOD9  214-0579-00
TP214 214-0579-00 TERM,TEST POINT:BRS CD PL BOO09  215-0%19-00
TP215 214-0%79-00 TERM,TEST POINT:BRS CD PL BOOOS 214-0%79-00
TP216 214-0579-00 TERM,TEST POINT:BRS CD PL BOOO%  214-0519-00
TP124 214-0579-00 TERM,TEST POLNT:BRS CD PL BOOOT  Z14-0579-00
TPI25 214=-0579=00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
TP226 214-0579-00 TERM,TEST POINT:BRS CD PL BOOUS  I15=-0%79-00

I TP229 214-0579-00 TERM,TEST POINT:BRS CD PL EO009  214-0579-00
TPIAS 215-0579-00 TERM,TEST POINT:BRS CD PL BOGD9  214-0519-00
TP199 214-0579-00 TERM,TEST POINT:BRS CD PL B0009 214-0579-00
TP4l18 214-0%79-00 TERM,TEST FOINT:BRS CD PL BOC09  214=0519-00

I TPLTL 214-0%79-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
TP429 214-0%79-00 TERM,TEST FOINT:BRS CD PL BOOO%  2154-0579-00
TPLIZ 214-0%19-00 TERM,TEST POINT:BRS CD PL 80009 214-0%)9-00
TPLLL 214-0%79-00 TERM,TEST POINT:BRS CD PL 0009 215-0579-00

I TPLY2 214-0%719-00 TERM,TEST POINT:BRS CD PL BOGODY  215-0579-u0
TPLER 214-0%19-00 TERM,TEST POINT:BRS CD PL BOOOY  214-0579-00

I . TP4RR 214-0%79-00 TERM,TEST POINT:BRS CD PL BOOOT  215%-0519-00

I ) . 79
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Tektromx  Senal/Model No. Mir
CktNo  PartNo Name & Description Code  Mir Part Number
124 136-0479-02 HICROCIRCUIT,D1:QUAD 2-1NP ORGATE 01295 SHKI4LSIZNP3
v126 156-0183-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR CATE 80009 156-0383-00
a2 156-04T79-02 MICROCLIRCUIT,DI :QUAD 2-1NP ORGATE C1295 SNIGLSIINF]
v1ss 156-0382-02 MICROCIRCUIT,D1:QUAD 2-INP NAND CATE 0129% SK14L500
Ui 156-0382-02 MICROCIRCULIT,DI:QUAD Z-INF NAND GATE 01295 SK741500
v162 156-0183-00 MICROCIRCUIT,DL;QUAD 2-INPUT NOR CATE 80009 156-0383-00
v16a 156-0183-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR CATE 80009 156-0383-00
Ul6s 156-0733-02 MICROCIRCULT,D1:DUAL MONOSTABLE MV,SCRN 04713 SNJALS22IN/I
L 156-0644-00 MICROCIRCUIT,DT:QUAD BILATERAL SW1TCH BO0D9  156-0644-00
v179 156-0686-00 MICROCIRCUIT,LI:OPNL AMFL,HIGH 1MPEDANCE 02735 CA3130S
ULH 156-0479-02 MICROCIRCUIT,D1:QUAD 2-1NP ORCATE 01295 SNILLSI2NP)
P18k 156-0479-02 MICROCIRCU1T,D1:QUAD 2-1NP ORGATE 0129% SNIALSIINPI
U186 156-0412-02 HICROCIRCULT,DI:SYN & BIT UP/DOWK CNTR 0129% SN74LS19IN)
u1ez 156=0382=-02 MICROCIRCUIT,DL:QUAD I-1NF NAND CATE 01295 SNTALS0O0
U154 156-0718-02 MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 80009 156-0718-02
U194 156-0422-02 MICROCIRCUIT,DI:UP/DOWN SYN BINARY CNTR 01295 SN74LSI9L
r199 156-7422-02 MICROCIRCUIT,DL:UP/DOWN SYN BINARY CNTR 01295 SNI4LSI9L
v212 156-0479-02 MICROCIRCULT,DL:QUAD 2-1NP ORCATE 01295 SNT4LSIINP)
v2i4 156=-0481-02 MICROCIRCUIT,DI:TRIPLE 3 INP & GATE 27014 DMIALSIINA+
"IR2 156=0130=-02 MICROCIRCUTIT L1 :MODULATOR fDEMODULATOR ,SCRN 04713 SCIT162GH
G 156-0110-02 MICROCIRCUIT,LT:MODULATOR/DEMODULATOR , SCRN 04713 SCT71862GH
VREILY  152-0279-00 SEM1COND DEVICE:ZENER,0.4W,5.1v,52 04713 52GISOL0KL
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SECTION—10 TSG21

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are avaufable from or through your local
Tektroniu, Ine Fueld Office or represoniative

Changes to Teklromu instruments are somehmes made lo
accommodate improved components as they become available,
and to give you the benelit of the latest circuil improvements
developed In our engineering department. 11 is  therefare
important. when ordering parts, ta include the following
imformation in your order Part number, instrument type or
fumber. seral number, and modification number il applicable

It a part you have ordered has been replaced with A new or
improved  parl, your local Tektronix, Inc. Field Office or
fepresentative will contact you concerning any change in pan
number

Change informaton. if any, s iocated at the rear of this
manual

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

00X Pan removed after this senal number

FIGURE AND INDEX NUMBERS

iems in this secton are referenced by ligure and index
numbers 1o the illustratons

INDENTATION SYSTEM

This mechanical parts list is indented 1o indicate item
relationships. Following is an example of the indentalion system
used in the description column

r2345 Name & Description

Assembly and’'or Component
Attaching parts for Assembly and'or Component

Detad Part of Assembly and/or Component
AMaching parts lor Datail Part

Parts of Detal Part
Attachung parts for Parts of Detail Part

Attaching Parts always appear in the same indenlation as
the item it mounts, while the detall parts are indented 1o the tight.
Indented items are part ol, and included with, the next higher
indentabon. The separation symbol = - = * - - - indicates the end of
anaching pars

Altaching parls musi be purchased separately, uniess otherwise
specified.

ITEM NAME

In the Parts List, an llem Mame is separated from the
description by a colon (). Because of space brmitatians, an Mem
Name may sometimes appear as incomplete. For further llem
Name identilication, the U.S Federal Calaloging Handbook HE-1
can be utlized where possibla

ABBREVIATIONS

TCH ELCTRN  ELECTRON
] SUNHER Si2E ELEC ELECTAICAL
ACTR ACTUATDR ELCTLY ELECTROLYTIC
ADPTR ADARTER ELEM ELEMEMNT
ALIGRN ALGNMENT (121 CLECTRICAL PARTS LIST
AL AL LT foeT E O T
ALSEM ASSEVELED ExT EXTERAMAL
ASSY ALTEAL W FiL FRLISTER HEAD
ATTE®N ATTENUATOR FLEW FLEX!BLE
WL ANIEFCAM WIRE GAGE FLe FLAT mEAD
BD BOATD FLTA FILTER
[ RAACKET L1z} FRAWE i FROMT
BAS BRAALS FSTHA FASTENER
BAS BRONSE T FOOT
BaG BUSHING L§ inl FIXED
CaB CARMNET GENT GASKET
CAP CAPACITON HOL HANDLE
cif CERawns HEX HMENAGTMN
CHAS CHASSES HEX W HEMAGOMNAL HEAD
el 4 CiACinT HEX SO HEMAGOMNAL SOCKET
Comap COMPORI T ION HLEPS HELICAL COMPRESSIDM
COMy CONNECTOR HLERT HELIZAL EXTENSHON
cow COVER My HIGH VL TAGE
oG COUL NG [ NMTEGRATED CiRCLNT
CRT CATHODE RAY TUAE [a] MNSIDE TMAMETER
DEG DEGREE CHEMNT IEMTIFICATION
DA D AWER LA ISPELLER
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L] IRCH 5E SINGLE END
INCAND INIANDESCENT SECT SECTION
INGLIL INSLAATOA SEMICOND SEMICONDUCTOR
INTL ISTERMNAL SHLD SHIELD
LPHLDA LAMPHOLDER SoDaR SHOULDERED
LA AR CHINE SKT SOCRET

MECH MECHANICAL 5L SLIDE

TG MOUMTING SLFLMG  SELF-LOCHIMNG
L MNIPFLE LV SLEEVING
RON WIRE NOT WIRE WOUND SR SPRING

oan ORDER BY DESCRIPTION 50 SOLUARE

oD OUTSIOE DIAMETER 557 STAIMLESS STEEL
O OWAL HEAD 5TL STEEL

Pyl AR PHOSPHOA BRONIE oW SwWITCH

L PLAIN or PLATE T TURE

PMaTC PLASTIC TER TERWIMNEL

L&) PART NUMBER THD THIEAD

L1 ] AN HEAD THE THICK

L] POWER THEN TENSION

RCPY RECEPTACLE PG TamMNG

RAES RESISTORA TR TRLSS HEAD
RGO PG v VOLTAGE

FALF ALLIEF VAR VARIARLE
RTNR AETAIMNER W’ WITH

SCH SOCKET HEAD WhR WASHER
SCOFE OSCLOSCORE XFMA TRANSFOAWER
SCA SCAEW E5TR TRAMSISTOR
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Replaceable Mechanical Parts—TSG21

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

M1t Code Manutfacturer Address City, State, Zip
nrror USH CORP,, USM FASTENER DIV. 510 RIVER RD. SHELTON, CT Ob4B4
11526 BERC ELECTROKICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
T17R% TRW, CINCH TONNECTORS 1501 HORSE AVENUE ELY. GROVE VILLAGE, 1L 80007
TI80Y TEXAS INSTRUMENTS, INC., METALLURCICAL
HMATERIALS DIV, 14 FOREST STREET ATTLEBQRO, MA 02703
&0009 TEXTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
YIRS CENTRAL SCREW €O, 2530 CRESCENT DA. BROADVIEW, 1L 60153
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FIG. 1 EXPLODED VIEW

TSG21 PAL-M COLOR BAR GENERATOR MODULE
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' Replaceable Mechanical Pats—TS5G21
. Fig &
Index  Tektromix  Senial/Model No Mir
No Part No. EH Dscom Qty 12345 Name & Description Code  Mir Part Number
-1 113-2299-00 1  PANEL,FROKT:1412,75G-21 BOODY 333-2295-00
{ATTACHING PARTS)
l =2 113-0277-00 2 SCR,TPGC,THD FOR:2-96 X 0.312 LNCH,PNH STL 8318% OQBD
- eoem om W o= o= o=
-1 366-1691-00 14 PUSH BUTTON:GY,1.2 L EOOO9  3&6-1591-00
-t 426=1206-00 145 FRAME,PUSH BTN:MOMENTARY,CRAY PLASTIC 80009 426-1206-00
] == mmama 1 CKT BOARD ASSY:COLOR BAR OUTPUT(SEE AJl-2 REPL)
-5 —— = B . SWITCH,PUSH:{SEE AM=-25371,A31=-25302,
—mmm m—— = . A3l=25303,A31-25304 A31-25305,A31-25306 REPL)
-7 3 1-0495-08 1 . CLIP,SWITCH:FRONT,?.5MM X8 UNIT BOODS  341-0495-08
{ATTACHING PARTS)
l -E 210-1011-00 8 . EYELET,METALLIC:0.59% OD X 0.156 INCH LOKC 07707 SE-25
- o= W e = o
-3 143-04699-14 1 . CLIP,SWITCH:7.5MM X 5 UNIT 0009 34)-0499-14
(ATTACHING PARTS)
I =10 210-1033-00 5 . EYELET,METALLIC:0.3% OD X 0.136 INCH LONG 07707 SE-2%
- - W = = -
=11 343-0459-11 I . CLIP,SWITCH:REAR,7.5MM X 1 UNIT 80009  343-0499-12
(ATTACHING PARTS)
=iz 110-3033-00 3 . EYELET,METALLIC:0.59 OD X 0.156 INCH LONG 07707 $E-25
P Jr—
I =13 3I7-1417-00 5 . SHIELD,ELEC:0.%5 5Q X O.685 INCH HICH BOO09  337-1417-00
=14  116-0328-01 327 . SOCKET,PIN TERM:HORIZ,SQ FIN RCPT 12526 471710
=15 214-2440-00 1 . RECEPTACLE,PIN:CIRCULT CARD BOOO9  214-2840-00
-16  1311-0589-00 & . TERMINAL,PIN:0.46 L X 0.02% SQ 22526 LH2H3-D29
=17 114-0%7%-00 10 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00
=1B  ememn mmeea 1 CET BOARD ASSY:SHIELD(SEE A100 REPL)
=19  116-0128-03 &% . SOCKET,PIK TERM:HOR1Z,5Q PIN RCPT 21526 &lli0
. L e == 1 CET BOARD ASSY:COLOR BAR LOGIG(SEE AJ0=2 REPL)
L R 2 . SWITCH,PUSH:(SEE A3D-25100,A30-25101 REPL)
o A 1 . SWITCH,PUSH:({SEE AMD=-25103,A30-25104,
mmees ceea- = . AJ0-2510%, A30-25106,A30-25107 REPL)
=13 341-049%-0R l . CLIP,SWITCH:FRONT,7.544 X8 UNIT 80009  345-05495-0B
{ATTACHING PARTS)
-2&  110-3013-00 § . EYELET,METALLIC:0.5% OD X 0.1%& INCH LOXG 07707 SE-I%
- om om W o= o= o=
=1%  341-0499-14 I . CLIP,SWITCH:7.544 X 5 UNIT BOOOS  3543-0499-14
(ATTACHING PARTS)
l -6 210-3033-00 5 . EYELET,METALLIC:0.5% OD X 0,156 1KCH LONG 01707 SE-2%
- om W m om o=
=17 WL1-0499-]2 1 . CLIP,SWITCH:REAR,7.5MM X 3 UNIT BODOG 34 -0499-12
(ATTACHING PARTS)
. -28  210-10313-00 3 . EYELET,METALLIC:0.%9 OD X 0.156 IKCH LONG 07101 SE-15
- = = W = = =
=19  1316-0260-02 & . SKT,PL-IN ELEK:MICROCIRCULT,16 DIP,LOW CLE 11785 133-51-92-008
=30 116-0515-00 I . SKT,PL-1N ELEC:MICROCIRCUIT,B DIP 110 CS9002-8
=11 116-DI2E-01 4% . SOCKET,PIN TERM:HORIZ,SQ FIN RCPT 22526 &Ili0
=12 214-2440-00 } . RECEPTACLE PIN:CIPCUIT CARD BODO9  215-2440-00
=11 198-28K4-D0 1 . WIRE SET,ELEC: B000%  19H-2E64-00
=14 1Ih-0268-02 14 . SKT,PL-IN ELEK:MICROCIRCUIT,I& DIP,LOW CLE 11803  CS9002-14
=1%  111-0608-00 12 . TERMINAL,PIN:0.365 L X 0.02% PH BRZ GOLD 12576 &115)7
I =36 214-0%79-00 % . TERM,TEST POINT:BHS CD PL BOOO%  214=03%71%-00
STANDARD ACCESSORIES
I 0ln-2132-00 | MANUAL,TECH: INSTRUCTLON BOOUS  OJu=2332-00
3 103
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MANUAL CHANGE INFORMATION

At Tekironix, we continually strive 1o keep up with latest eiectronic developments
by adding circuit and component improvemnents to our instruments as soon as they
are devzloped and tested

Sometimes, due to printing and shipping requirements. we can’'t get these
changes immediately into printed manuals. Haace, your manual may contsin now
change imormation on following pages

A single change may affect several sections. Since the changeinformation sheets
are carned in the manual until all changes are permanently entered, some
duplication may occur. If no such change pages appear following this page. your
manual is correct as prninted
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'IEktmnix MANUAL CHANGE INFORMATION

' COMMITTED TO EXCELLENCE Date: 11/21/83 Change Reference:C2/1183

Product: 195G 21 Manual Part No.- 070-2332-00

DESCRIPTION

Product Group 20
TEXT CHANGE

SECTION 2, SPECIFICATIONS and PERFORMANCE CHECK, PERFORMANCE CHECK
PROCEDURE, Page 2-13, Step 15 Check U and V Bursts, following part {.
CHANGE TO READ:

g+ CHECK - that total burst amplitude is 300 mV p-p + 3% (291.0 - 309.0 mV p-p).

h. CHECK - that burst risetime, as measured between the 10% and 90% points of the
positive peak is 400 ns + 60 ns.

i. Set the waveform monitor controls to overlay two consecutive lines.

J- CHECK - that burst amplitudes on consecutive lines are within 2% of each other
(294.0 - 306.0 mV p-p).

16. Check Chrominance Risetime
a. Use the same equipment hookup as described in part a of step 12.

b. Set the TSG21 U and V COLOR BARS pushbuttons to ON, and the Y pushbutton to
OFF. Display the pesitive peak start of the magenta bar.

¢. CHECK - risetime of the magenta bar for 400 ns + 60 ns.
17. Check Subcarrier Phase

a. Connect the 1412 rear-panel Subcarrier output J20 signal to the 522A Vectorscope Ext
CW @ Ref input connector, and terminate in 75 ohms.

Connect the other 1412 rear-panel Subcarrier output J21 signal through a 10X
attenuator and 75 ohm cable (in that order) to the vectorscope CH A input connector.
Terminate the other CH A loop-through connector in 75 ohms.

b. Set the SPG22 to the Internal mode of operation
C. Set the 522A vectorscope controls as follows:

Ch A, Full Field, A@, and Vector PAL buttons pressed in. CH A Gain control set to

Cal, and @ Ref switch set to Ext. Rotate the CH A Phase control to position the

vector at 180", (See Fig. 2-9)

NOTE

Do not move the 527A Vectorscope CH A Phase control until
completing this step.

]

Page 1 of
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Product: TSG 21 Date: 11/21/83 Change Reference: C2/1183

DESCRIPTION

17. Check Subcarrier Phase (cont.)

d. Disconnect the 75 ohm cable where it attaches to the 10X attenuator that is connected
to the 1412 Subcarrier J21 connector, Connect this same cable to the TSG21 rear-panel
output connector, so that this signal is applied to CH A of the vectorscope.

e. CHECK - that the burst vectors are at 135° and 2252 (see Fig. 2-9).
18. Check Return Loss

a, Set up the Return Loss Bridge, sine wave generator, and differential amplifier plug-in
unit to measure return loss of the TSG21. (The Instruction Manual provided with the Return
Loss Bridge gives detailed instructions on the proper procedure.)

D. Set the sine wave generator for 500 mV output amplitude, and vary the frequency from
50 kHz to 5 MHz,

c. CHECK - the returned amplitude for 16 mV or less (return loss is 30 dB or greater to
5 MHz).

Parﬁe 20f 2
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. TE SUPPLEMENTAL Part No. 070-4310-00

MANUAL Product Group 20

- TSG21
PAL-M COLOUR BAR
GENERATOR MODULE
SUPPLEMENTAL MANUAL

Please Check for

CHANGE INFORMATION
. at the Rear of This Manual
.r rst Printing SEP 1983
Tektronix
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Copyright * 1883 Tektronix, Inc. All rights reserved.
Contents of this publication may not be reproduced in any
form wathout 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 are
registered trademarks of Tektronix, Inc. TELEQUIPMENT
is a registered trademark of Tektronix U.K. Limited.

Printed in U.S.A. Specification and price change privileges
are reserved.
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TSG21—1412 Opt. AB

PART |—OPERATOR’S INFORMATION

Introduction

The T5G21 for 1412 Cption AB is a modilied TSG21
PAL-M Color Bars Generator Module. It is specially cali-
brated so that the 75% amplitude bars (0.0% setup) have
chrominance amphtude specifications that far exceed those
of the standard TSG21 module. Consequently, this manual
supplement is concerned with providing revised specifica-
tion and cahbration information.

Unless specifically modified or replaced by material sup-
plied in this manual, material in the original TSG21 Instruc-
tion Manual applies to the TSG21 for 1412 Option AB.,

NOTE

Table 1 outines the new elecirical specifications
which supersede corresponding specifications in Ta.
ble 2-1 in the original TSG21 Instruction Manual,

Table 1
Revised Electrical Specifications
Supplemental Per. Ck.
Characteristic Performance Requirement Information Step No.
Chrominance Component 1
Accurac '7!' 2
¥ b OO 4
Absolule Amphitudes Within 0.7% for 75% amphtude wilh-3=5a,
setup. All other bar amplitudes within 3% {all
subcarner components).
Retative Amplitudes i Within 0.5% for 75% amphitude with 0.0%:
i setup. All other bar ampliludes within 19 (all
subcarner components).
Bar Amphitudes
{750} Chrom R-Y B-Y
Lum my mV¥ mY
mV (r-p) (p-p) {p-p)
White 700.0 05 1] 1]
or less
Black 00 0.5 1] 1]
or less
Chrominance
Cuadrature Error 0.1° or less. 13
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TSG21—1412 Opt. AB

PERFORMANCE CHECK

The TSG21 for 1412 Option AB has very precisely cali-
brated 750 color bar chrominance amplitudes. Because of
the precise nature of these calibrated amplitudes, and be-
cause the procedure involves internal connections which
can be hazardous o non-qualified personnel, this portion of
the Performance Check should be performed by qualified
service personnel only,

The ongmal performance check steps 12 and 13 can be
apghed 10 check for axtreme efrors in the TSG21 for 1412
Option AB 75/0 chrominance amplitudes (to the specifica-

tions of the standard TSG21 75/0 chrominance amplitude
tolerances). This procedure cannol be extended 10 provide
the accuracy and precision needed to verify the Option AB
specifications. This requires the Calibration Procedure steps
14 and 15 provided in Part 1l of this supplement,

The superceded Performance Cteck steps from the orig-
inal TSG21 Instruction Manual are listed in Table 2, along
with the superceding Calibration Procedure steps in this
supplement. To use the Calibration Procedure steps as Per-
formance Check steps, ignore the instructions to make ad-
justments during the procedure.

Table 2
Short Form Perlormance Check Procedure
ORIGINAL | OFT. AB
PERF, CK, CAL. PROC.
- STEP_ _|_ STEP PARAMETER CPTION AB REQUIREMENT
124 T 75/0 Total Chrominance Amplitudes | 0.7% Total, 0.5% Relative
Blue, Yellow 4705 mV +£3.29 mV
Red, Cyan 663.8mV +4.65 mV
Green, Magenta 620.1 mV =434 mV
L White, Black 0.5 mV or less
13+ 140 75/0 V and U Chrominance Ampitudes | 0.7 Totat, 0.5% Relative
v
Red 1548 mV =1.08 mV
i Green 3038mV =2.13mV
I White 0.5 mV or less
! Biue 4586 mV =321 mV
i Yellow 458.6mV =321 mY
| Magenta 3038mV =213 mV
| Cyan 1548mV =108 mVv
;
| Blue 105.0mV <073 mV
| Green 540.5mV +3.78 mV
i White 0.5 mV or less
| Red 645.5mV +4.51 mV
| l Cyan 6455 mV =451 mV
Magenta 5405 mV =378 mV
Yellow 105.0mV «0.73mV

*in ongmal TSG21 Instruction Manual.

*in Part Il, Service Information, of this supplement.
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TSG21—1412 Opt. AB

PART [I—SERVICE INFORMATION

WARNING l

The toiowing servcng mstructions. o the end of this
supplement, are for use by quaitied personngl only.
Do not perform any servicng other than that con-
ramead i gperating nstruchons unless you are gquab-
e to do 50 Refer 1o the Operators Safety Summary
and Service Safety Summary (n the ongmal TSG21
Instruchon Manuall prioe to performing any service.

ADDITIONAL TEST EQUIPMENT FOR
CAL'"SRATION PROCEDURE

The test equipment isted here is in addition 10 the hist of
test equipment spuofied n “TEST EQUIPMENT ", beginning
on page 4-1 of the ongnal TSG21 Instruction Manual.

As noted ;m the ongnal manual, the capabiities ol the
tes! egupment described in the test equipment sts are the
rmirvmum regured 10 check the instrument 10 specification. If

alternative equipment is used, it must meet or exceed the
ksted reguirements.

17. Peak-to-Peak Detector.

Amplifier, 015 0408-00; with Detector Head, 015-0413-
00.
18. Fluke 5200A (or 5101B) AC Calibration
Standard.

Standarg or equivalent (HPT454).

19. DM501A or equivalent.

20. 75 2 1/4% Resistor.
Tektromx Part No. 321-0085.03.

21. Locally constructed BCD color bar selection
box.

{see Fig. 1 for schematic and part numbers)

P/N 307-0675-00

-5
1k
Puli TR S "Rl Ei e ke e foied
upHE' -:
= 7415148
P/N 156-1252-00
— — — 16
r 1 10
| | P ; Reo 1o O |18
2 9y 7 | ’ A BLuE PR
Indba . i PR 031 o
I —0 O —e 133 o © o
1
—0 O | - 21 &  GREEN o 0
o o ; & 5 A3 ¢ ©
o o < I F D
10 o— = I 8LQ \c_
l_.__ — _,""--...__. SWITCH 5 s L
PN 280-1918-D0
l_l GND. Plug
P/N 136-0503-00
Y 4910-01

Fig. 1. Schematic Diagram For BCD Switch Box.
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TSG21—1412 Opt. AB

CALIBRATION PROCEDURE

The following procedure replaces Calibration Proce-
dure steps 14 and 15 beginning on page 4-10 of the
onginal TSG21 Instruction Manual. These procedures
must be performed in sequence with the rest of the
Catbration Procedure for proper calibration of the
TSG21 module.

14. Adjust 75/0 U and V Chrominance Amplitudes

a. Remove the Color Bar Logic board (A52.-2) from the
TSG21. Use a jumper wire to tie pin 4 of U184 to ground.
Litt pn 10 of U124 from the IC socket. Remove U196 and
replace with the phig from tha BCD swilch box. Replace the
Color Bar Logie board,

b Set the TSG21 front-panel controls as follows:

SYNC — OFF
PHASE — 90*
WHITE REF — X
DISPLAY — FULL FIELD
SET UP — 5-%
AMP. — 75%

c. Set the Fluke 5200A controls as follows:
Voltage Emor — OH

Vermnier — 0
Sense — Ext
Control — Local

Mode — Oper

Freq. — 99.99 kHz
Voltage — See Table 3

d. Connect Fluke S5200A with 751 series resistor as
shown in Fig. 2.

; i g::: e. Set the output voitage of the Fluke 5200A 1o appro-
v : ON priate p-p voltage lavel of either Red, Green, or Blue bar
BURST — OFF (see Table 3).
015=0408=-00
T~ amw DMSOTA
+ Output
® @ @
FLUKE 52004
@
750, 14% HOTE:
Connect Filler Directly
- To Resistor or TSG Output
Ty
e S
- b
,,‘l-—- — —
6 | o7 / V“*ms-uuu-ﬂa
U 4 Subcarrier Hermonic Detector
| Rejection Filter Head
o 015=-0407=-00
Cutpul
401002

Fig. 2. Equipment Connection For Chrominance Amplitude Measurement.
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Table 3
Output Voltage From Fluke 5200A

Bar v u CHROMA
_ Vrms (mV) | Vrms {(mV) | Vems (mV
Yellow, Blue 69.92 306.25 2.7
Cyan.Red | 4334 103.45 445.5
Green, J63.4 202.8 416.1
Magenta

*The oulpul from the Fluke 52004 will not be the voliage indi-
caled by its tront panel setting in this range. Use the DM5014A
(Ac setting) lo measure and set the output from the 5200A (this
13 only necessary for the 100 mV range of the 5200A).

!, Adjust the level control on the peak-to-pesr detector
amplfier to zero the DVM within + 100 mV and note the
reading on the amphfier.

g Move the filter and detector head to the culput of the
TSG21 (see Fig. 2). Do not readjust the p-p detector level
control. Set the BCD switch to the appropnate bar (Aed,
Green, or Blue)

h. CHECK/ADJUST—V chrominance ampiitudes (adjust
with R258 Red, A268 Green or A259 Blue) so the DVM
reacing 1s the same as the reading noted in step { within Lhe
vollage range bsted in Table 4. Repeal steps g and h until
adjustments on Red. Green. and Blue have been completed.

Table 4
Permissible Voltage Change At P-P Deatector
BAR |V u CHROMA
| ¥rms (mV) | Vrms (mV) | Vims {mV)
Yelow. Blue | =07 | +301, 26| <31
Cyan,. Red «43 -37 =1.0 +4.4
Green, 36, -1 2.0 +4.1
Magenta

i CHECK—for less than 0.5 mV subcarrier on the white
bar (See Fig 3 for equipment connection diagram, oscillo-
scope at 1 mV. full bandwidth). Il subcarrier amplilude on
the white bar 15 greater than 0.5 mV, recheck equipment
and connechons and all V' chrominance amphludes (small
agjustments of these amplitudes will atfect the residual
subcarner amphtude on the white bar).

T5G21—1412 Opt. AB

7603
TA13
T5G
®
§
Rear-Panel
Output
- e
Subcarrier Harmonic T;g;;:.,'f:
015-0407-00
4310-03

Fig. 3. Equipmen! Connection For Residual Chrominance Measurement.

j. CHECK—all V chrominance amplitudes by comparing
with the output of the Fluke 5200A and referring to the val-
ues in Table 4 {use same procedure as in making V chromi-
nance adjustmentsj.

k. Connect the TSG21 output to the Filter, P-P Detector
Head and to the Detector Amplifier (see Fig. 1). Select the
Rzd bar with the BCD switch box.

I. Zero the DVM within + 100 mV by adjusting the level
control on the Detector Amplifier (do not adjust the Fluke
5200A Tolerance Control). Note the DVM reading.

m. Move the filter, P-P Delector and cable 1o the output
of the Fluke 5200A (see Fig. 1). Set the output voltage for
the Aed U bar (see Table 4).

n. Use the Tolerance Control on the Fluke 5200A to
match the DVM reading noted in step |

0. Check V chroma amplitudes by noting the reading
from the Fluke 5200A and comparing it with the output of
the TSG21 using the P-P Detector system. See Table 4 and
Table 5.
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TSG21—1412 Opt. AB

Table 5
Voltage Ditference From P-P Detector, Relative To Red
BAR v u CHROMA
Vrms (mV) | Vrms {mV) | Vims (mV¥)
— =
Yeliow. Blue <05 =22 =22
Cyan. Red | + 3.1 i +0.7 =32
Grean, | 26 =14 +29
Magenta

p Pressn the TSG21 V push button and release the U
push button. Set the Tolerance Control on the Fluke S200A
1o 0%

q Adjust U ampiitude as indicated in Tables 3 and 4
using the procedure described in steps d through h (R248
Rea, R238 Green, R228 Blue),

r. Check for no subcarrier on the white bar using the
procedure ol step i.

5. Check all U chrominance amplitudes comparing the .

Fluke 5200A and the TSG21 outputs with the P-P Detector
system and referring to Tables 3 and 4 for levels and
tolerances.

1. Repeat steps k through o for the U relative to red
chroma amphitudes.

15. Check 75/0 Chrominance Amplitudes
a. Release the V push button.

b. Using the P-P Detector system, check the chroma
amplitudes by comparing the Fluke 5200A and TSG21 out-
puts referring to values and tolerances in Tables 3 and 4.
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MANUAL CHANGE INFORMATION

Al Tektronix, we continually strive to keep up with latest electronic developments
by adding circuil and compaonent improvements to our instruments as soon as they
are developed and tested

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

A single change may altect several sections. Since the change information sheets
are carned in the manual until all changes are permanently entered, some
duphication may occur. If no such change pages appear following this page, your
manual 15 correct as printed.
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- PI'EI(I:I'DI"I'D(' MANUAL CHANGE INFORMATION |

. R TG TG RN Date: 9-16-83 Change Reference: €1/983
Product: 1412 ﬂpt . AB Hiﬂull Pari No.- D?U"'I“BIO'U‘U
DESCRIFTION

TEXT CHANGE

Page 1, Table 1, "Component Accuracy, Absolute Amplitudes" row,
"Performance Reguirement column.

TEXT SHOULD READ:

Within 0.7 for 75 amplitude with 0.0% setup. All other bar amplitudes
within 37 (all subcarrier components),
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