FACTORY CALIBRATION PROCEDURE

CONTENTS :

This is the guide for calibrating new instruments in
Product Manufacturing. The procedure consists of 4
sections:

Equipment Required This procedure is

o company confidential

Factory Test Limits - Factory Test Limits are

limits an instrument must meet before leaving

Manufacturing. These limits are often more

stringent than advertised performance require- 520 PAL
ments. This is to insure that the instrument
will meet advertised requirements after ship-
ment, allows for individual differences in

test equipment used, and (or) allows for changes
in environmental conditions.

, September 1968
Short Form Procedure - The Short Form Procedure For all serial

has the same sequence of steps and the same numbers.
limits on checks or adjustments as the Main
Procedure.

Main Procedure - The Main Procedure gives more
detailed 1nstructions for the calibration of

the instrument. This procedure may require that
some checks and adjustments be made so that
performance is better ‘than that required by

the Factory Test Limits. This insures the
Factory Test Limits will be met when side

panels are added, permits some normal variation
in test equipment and plug-in scopes, etc.

Abbreviations in this procedure will be found
listed in TEKTRONIX STANDARD A-100. Definitions
of terms used in this procedure may be found in
TEKTRONIX STANDARD A-101.

In this procedure, all front panel control labels
and Tektronix instrument names are in capital
letters (VOLT/DIV, etc). Internal adjustment
labels are capitalized only (Gain Adj, etc).

CHANGE INFORMATION:

This procedure has been prepared by Product Manufac-
turing Staff Engineering. For information on changes
made to this procedure, to make suggestions for
changing this procedure, or to order additional
coples: please contact PMSE, 39-307. (NC)

© , 1968 TEKTRONIX, INC., PO Box 500
BEAVERTON, OREGON. All rights reserved.
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EQUIPMENT REQUIRED:

The following equipment is necessary to complete this procedure:

TEKTRONIX Instruments

8

TYPE 540 series OSCILLOSCOPE

TYPE 1Al DUAL TRACE PLUG-IN UNIT

TYPE 106 SQUARE WAVE GENERATOR

TYPE 191 CONSTANT AMPLITUDE SIGNAL GENERATOR
TYPE P6006 10X Passive Probe

TYPE P6023 10X Probe

TYPE 76TU LINE-VOLTAGE CONTROL UNIT

TYPE 141 PAL SIGNAL GENERATOR
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Test Fixture and Accessories

o

DC Voltage Bridge (with corrected reading for -3900V +1,0%) (067-0543-99)
Standard Amplitude Calibrator (SAC) (067-0502-00)

Vector Scope Test Unit (067-0570-00)

Dual Input Coupler (067-0525-00)

758 Termination (011-0023-00)

BNC to Dual Binding Post adapter (103-0035-00)

50Q to 75Q Min Loss Attenuator (011-0057-00)

75Q Variable Attenuator (PMIE Dyg #2018-A)

Ramp and Sine Wave adder (067-0565-00)

75Q Cable (012-0002-00)
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Other Equipment

20,0009/VDC Multimeter
1 Video Generator capable of producing the following
signals: H sync
4.43MHz cw (>2.5V P-P)
multiburst

d. Equipment for Sample Checks

1 20T sin? pulse generator

Substitute test equipment may be used. The Plant Staff Engineer must
approve any substitutions. All equipment listed must perform within
its manufacturer's specifications, unless otherwise stated.
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FACTORY TEST LIMITS

QUALIFICATION

Factory Test Limits are qualified by the
conditions specified in the main body of
the Factory Calibration Procedure. The
numbers and letters to the left of the
limits correspond to the procedure steps
where the check or adjustment is made.
Steps without Factory Test Limits (set-
ups, presets, etc.) are not listed. In-
struments may not meet Factory Test Limits
if calibration or checkout methods and
test equipment differ substantially from
those in this procedure.

1. PRELIMINARY

f. SCR Oven: quick heat turns off
within 3 min

g. Graticule Lights: vector graticule
illuminated with VECTOR PAL and
VECTOR NTSC buttons depressed;

- luminance graticule illuminated

with Y, R, G, B, V, U and DIFF
GAIN buttons depressed; neither
graticule illuminated with DIFF
PHASE button depressed.

2. .POWER SUPPLIES

a. =15 Volts: =-15V #0.5%

b. Power Supply Accuracy:
+3.6V £7%
+10V  +3.5%
+100V £3.5%
+275V *6%

c. Power Supply Ripple:
-15v  <10mv
+3.6V <100mV
+10V  <10mv
+100V  <20mV
+275V  <500mV

e. High Voltage: accuracy; -3900V *3%

regulation; <20V change

6. CRT
c. BEAM ROTATE/Vert Geometry: BEAM

ROTATE: +3°, -3° range
Vert Geometry: <0.05cm bowing
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d. Horiz Geometry: <0.05cm bowing

8. CLAMPS

c. Vector Position Clamp: Range:
+0.25div, -0.25div from graticule
center, total of 2div; Stability:
<0.25div center shift with phase
rotation or line volts change

9. LUMINANCE CALIBRATOR

b. Luminance Cal Amplitude: 1V *0.5%

10 VIDEO AMP GAIN

d. CH A to CH B Phase Difference: <1°
e. Variable Range (CH A & CH B):
<0.5:1 to >1.4:1
f. 100% Gain: 100% gain = 0.75
(75% gain) *27%

12. SUBCARRIER REGENERATOR

f. BURST FLAG TIMING Range: + and -
0.5us

g. SCR Pull-in: Range: + and - 20Hz

Time: <15s

@ shift vs freq: <0.6°

14. SUBCARRIER PROCESSING

b. Demod Balance: <0.25div shift
c¢. Quadrature Phase: +2°, -2° range;
circle overlay within 0.032"

15.  OUTPUT GAIN

a. Vertical Gain (luminance): cal
signal = 100% +0.125div
LUMINANCE Gain Range:
Vertical Gain Range: 200V to 250V
Horizontal Gain Range: 200V to 250V
TCO Amplitude: 699mV *17%

Sweep Length: 5 to 6.5cm

0.7:1 to 1.4:1
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- 16.

17.

18.

o0

19.
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POSITION Range: Horiz: must
position either end of sweep to
within 0.3cm of graticule center
Vert: Must position trace +0.40. amd

-0.10div from 0% (bottom) graticule line

(Y, R, G and B)

TRANSTENT RESPONSE

Vertical Amp Transient Response
(luminance) : <0.25div

BANDWIDTH

Luminance Bandwidth:

Flag = 10div (set)
0.5MHz = 7.6- 8.6div
1.5MHz = 3.5-4.6div

Chrominance Bandwidth:

Fsc = 4.433619MHz

lower -3db = Fsc -(750 to 1250kHz)
upper -3db = Fsc +(750 to 1250kHz)

DIFFERENTIAL GAIN/DIFFERENTIAL PHASE

Diff Gain Deflection Factor: 2.8mV/

1. OdiV 5%

Diff Gain: <0.5% 1last 90% of trace.
Diff Phase: Ext: <0.1° last 90% of
trace
Burst: <0.27% last 807%
of trace

Resolution: 0.1° >0.1ldiv
Noise: <0.2° in 10s

PHASING

X-Y Phase Accuracy: <1° error be-
tween marker and graticule; 0.5°
error in any 10° segment

CALIBRATED PHASE Accuracy: within
10% per degree or 0.5° whichever is
smaller; incremental accuracy within
10% per degree segment, 0.5° max
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20.

21.

22.

23.

24.

SYNC AND EXT @ REF RANGE

Composite Video Input Range:

0.7V to 1.4V internal and external
External Composite Sync Range:
3.5V to 7.5V

External ¢ Reference Range: 1.5V
to 2.5V

VIT

VIT Selector (VITS I & VITS II):
selects line 17 or 18 of field
1 or field 2

GONIOMETERS/DISPLAY SWITCH

PHASE Controls: A@, B@ and A@/

B@ ALT selects A PHASE, B PHASE and
A PHASE and B PHASE time shared
DISPLAY Switch: selects + V, -V or
both

COLOR BAR DECODING

Color Bar Decoding Accuracy:
within *3%

U AND V: Demodulation axis within
2° of burst

SAMPLE CHECKS

[THE FOLLOWING CHECKS ARE NOT MADE
ON 100% OF THE INSTRUMENTS BUT ARE
DONE ON A SAMPLE BASIS]

DIFF GAIN/DIFF PHASE (10%-90% APL)

25.
a. Differential Gain: 17 dr less
last 907% of trace
b. Differential Phase: Burst: <0.3°
last 807% of trace Ext: <0.15°
last 90% of trace
26. Y DISPLAY SHIFT (10%-90% APL):
<0.25div
27. LUMINANCE TO CHROMINANCE DELAY:
<100ns
THE END




SHORT FORM PROCEDURE

Factory TEST LIMITS are limits an
instrument must meet before it leaves
Manufacturing; therefore, it must be
possible to inspect to these limits.
Because of normal variations in test
equipment and plug-in scopes, addition
of side panels, etc, it 1is necessary
to set up some circuits so their
performance is better than required
by Factory Test Limits. Therefore,
the instructions given in the Factory
Calibration Procedure may call for
checks or adjustments which result

in less error than that allowed by
the Factory Test Limits.

1. PRELIMINARY

a. Check Fuses: F1500 1.6A slo blo
F1501 0.8A slo blo
F1502 1/8A
F1532 0.2A
F1562 1.5A
Align CRT '
Align Gratiucle Lights
Preset Controls
Make Resistance Checks
Check SCR Oven: Quick heat turns
off within 3 min
Check SCALE ILLUM and Graticule
Lights
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2. POWER SUPPLY

a. Adjust -15 Volts (R1588): adjust
for -15 volts
b. Check Power Supply Accuracies:
3.6V +5%  (0.18V)
10v +3%  (0.3V)
100v 3% (3V)
275V +6%  (16.5V)
¢c. Check Power Supply Ripple:

-15v 10mv
3.6V 100mv
10v 10mv
100V 20mV
275V 500mv

d. Check 220V Operation

e. Check High Voltage:
Accuracy: =3900V £3%
Regulation: <20V change
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TEST CIRCLE OSCILLATOR

Adjust T.C.0. Resonance (L46):
max DC level at TP4l

Adjust T.C.O0. Amplitude (Rough
set, R45): 0.7V P-P at TP49

INPUT COMPENSATION

Adjust CH A Input Compensation
(C2): wunity gain between TP85

and junction of Cl and C2

Adjust CH B Input Compensation
(C52): wunity gain between TP85 and
TP95

DC BALANCE

Adjust Vert DC Bal (R625): OV at
TP630 :

Adjust Horiz DC Bal (R644): OV
at TP650

Adjust Lum Bal (R672): +0.5V at
TP680

CRT

Adjust GEOM: set for average
deflection plate voltage

Adjust FOCUS and ASTIG: optimum
focus

Adjust BEAM ROTATE/Check Vert
Geometry: +3°, -3° range; <0.05cm
bowing B
Adjust ORTH/Check Horiz Geometry:
<0.05cm bowing

Adjust UNBLANK BIAS (R1l478):
uniform intensity of test circle

COMMON MODE LEVEL

Adjust Horiz and Vert Common Mode
(R985, R875): 5.6V between gnd and
TP980 and TP870













































































































