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INTRODUCTION: 

This is the guide for calibrating brand-new 
instruments, it therefore, calls out many 

procedures and adjustments that are rarely Tek form number: 
required for subsequent recalibration. Thts 
procedure ts company confidential. In this 0-145 | KN 
procedure, all front panel control labels or September 1967 | 
Tektronix equipment names are in capital For all serial 
letters (VOLTS/DIV, etc.) internal adjust- numbers. | 
ment labels are capitalized only (Gain Adj, 
etc.). 

FACTORY TEST LIMITS; 

We initially calibrate the instrument to Factory Test Limits. These 
limits are often more stringent than advertised performance requirements. 
This helps insure that the instrument will meet advertised requirements 
after shipment, allows for inaccuracies of test equipment used, and 
may allow tor changes in environmental conditions. 

QUALIFICATION: 

Factory test limits are qualified by the conditions specified in the 
main body of the calibration procedure. The numbers and letters to the 
left of the limits correspond to the factory calibration procedure steps 
where the check or adjustment is made. Instruments may not meet factory 
test limits if calibration or check-out methods and test equipment differ 
substantially from those in this procedure. 

ABBREVIATIONS: 

Abbreviations in this procedure will be found listed in TEKTRONIX 
STANDARD A-100. 

CHANGE INFORMATION: 

This procedure has been prepared by Product Manufacturing Staff Engineer- 
ing. For information on changes that have been made to this procedure, 
to make suggestions for changing this procedure, or to order additional 
copies: please contact PMSE, 47-261. (KM) 
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EQUIPMENT REQUIRED: 

The following equipment is necessary to complete this procedure: 

TEKTRONIX Instruments 

TYPE 543B OSCILLOSCOPE 

TYPE 1Al1 PLUG-IN UNIT 

TYPE 184 TIME MARK GENERATOR 

TYPE 191 CONSTANT-AMPLITUDE SIGNAL GENERATOR 

TYPE P6006 10X PASSIVE PROBE 

TYPE P6028 1X PASSIVE PROBE 

TYPE 76TU LINE VOLTAGE CONTROL UNIT 

Test Fixtures and Accessortes 

BNC T Male to 2 Female (103-0030-00) 
502 coax cables 42" long (012-0057-00) 
502 TERMINATION (011-0049-00) 

502 TERMINATION +0.1% (067-0120-00) 

18" patch cords (012-0091-00) 
30" patch cords (012-0014-00) 
STANDARD AMPLITUDE CALIBRATOR (SAC) (067-0502-00) 

LF SINE WAVE GENERATOR 

CALIBRATION FIXTURE (1M1/TU-7 PLUG-IN) (067-0521-00) P
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Q Other Equtpment 

20,0002/VDC multimeter 

a Equtpment for Sample Checks 

DC Voltage Bridge (067-0543-99) 
CRT Viewing Hood (016-0053-00) b

e
 

* This equipment must be traceable to NBS for instrument certification. 

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. 

It is assumed that all equipment is provided with BNC connectors; if 

equipment used has other than BNC connectors, adapters, not listed, 

may be needed. 

© , 1967 TEKTRONIX, INC., P. 0. Box 500 

BEAVERTON, OREGON. All rights reserved. 
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FACTORY TEST LIMITS 

QUALIFICATION 

Factory test limits are qualified by the 
conditions specified in the main body of 
the calibration procedure. The numbers 

and letters to the left of the limits 
correspond to the factory calibration 
procedure steps where the check or 
adjustment is made. Instruments may 
not meet factory test limits if 
calibration or checkout methods and test 
equipment differ substantially from — 
those in this procedure. 

]. PRELIMINARY INSPECTION 

2. PRESET CONTROLS 

3. RESISTANCE CHECKS 

4. LOW VOLTAGE SUPPLIES 

Check time-delay relay: >15s 
Adjust -150V Adj, R616: -150VDC 

Cc. Check power sappy voltage and 

ow
 

w 

regulation: 

Supply Tolerance Max Ripple 

-150VDC +27 5SmV 
+1LO0VDC +27 10mV 
+225VDC +22 5mV 
+350VDC 427% 20mV 
+500VDC +3% 20mV 

5. HIGH VOLTAGE 

a. Adjust High Voltage, R840: -1700V +22 
b. Check high voltage regulation: no 

blooming 

ce. Check graticule alignment: <3°tilt 

d. Check TRACE ROTATION range: at least 

+ and - 3° from position noted in 5c. 

September 1967 

GEOMETRY AND FOCUS 

Adjust Geometry, R861: <lmm bowing 

Check horizontal focus: no overlap 

of 20 marks/cm 

Check horizontal geometry: <lmm bowing 

Check vertical focus: no overlap of 

0.5mm spaced traces 

SCALE ILLUMINATION AND BEAM 
POSITION INDICATORS 

Check SCALE ILLUM: off ccw, max cw 
Check beam position indicators: Correct 

vertical indicator on before beam leaves 
graticule area; other indicator off be- 
fore beam is 2cm past graticule center. 

Correct horizontal indicator on before 

beam is 4.5cm from graticule center; 
other indicator off before beam is 2cm 

past graticule center. 

VERTICAL GAIN 

Adjust DC Bal, R495: range; at least 

+ & - 2cm 

balances; <lcm from graticule center 

Set Gain, R520: error, <24 
range, at least + & -10% 

Check gain change with line voltage 

change: <1% from 103.5V to 126.5V 

Check compression or expansion: 

<1.5mm 

Check trace drift with line voltage 

change: <lcm from 103.5V to 126.5V 

DUAL TRACE AND CHOPPED BLANKING 

Check ALTERNATE operation: dual 

trace all sweep rates 

Check chopped blanking: transients 

blanked 



AMPLITUDE CALIBRATOR 10. 

a. Adjust Cal Adj, R879: 100V 

*b. Check voltage accuracy: +22 

*e. Check .1V INTO 502: +22 

d. Check symmetry: 45 to 55% 

e. Check period: i1ms +20% 

11. TRIGGERING 

b. Adjust Trig Level Centering, R39 

c. Adjust Trig Sens, R47: AUTO 

repetition rate of 40 Hz +102 

d. Adjust Int Trig DC Level, R3 

e. Check Triggering: 

+ EXT AC & DC 0.1V at 150 Hz 

+ EXT AC LF REJECT 0.1V at 150 Hz 
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12. 

13. 

EXT. AC LF REJECT 

INT AC LF REJECT 

INT AC LF REJECT 

INT AC 

INT DC 

will not trigger 
0.1V at 30 kHz 
Imm at 30 kHz 

lmm at 150 Hz 
will not trigger 
Imm at 150 Hz 
4mm at 150 Hz 
within 2mm of 

graticule center 

PRESET STABILITY 

Adjust PRESET ADJUST: 50% of range 

Check AUTO triggering: 

+ & - INT, 4mm at 150 Hz 

+ & - EXT, 0.5V at 150 Hz 

LINE TRIGGERING 

Triggers on correct slope 

HORIZONTAL AMPLIFIER 

Adjust Sweep Mag Regis, R359: 
<lmm shift 

Adjust X100 Cal, R375: +4% 
Adjust X1 Cal, R342: +22 
Adjust Swp Length, R176: 10.5cm 

+0.3cm 
Adjust DC Shift, R365: <lmm shift 
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14. 

*E, 

15. 
*a, 

16. 

*a. 

*b. 

17. 

18. 

19. 

20. 

+GATE OUT 

(cont'd) 

Check SWEEP MAGNIFIED accuracy: +4% 
Adjust. amplifier input, C337: 

_<imm shift 

SWEEP TIMING 
Check slow sweep rate accuracy: 

in +2%, except 1, 2 &5 SEC, +2.52 

Check VARIABLE TIME/CM ratio: . >2.5:1 

Adjust fast sweep rates: +2% 
Check fast sweep rate accuracy: +24 

with- 

HIGH SPEED COMPENSATION 

Adjust amplifier high speed 

compensation: +42 | 
Adjust magnifier compensation: 
+4%, except NORMAL +2% 
Check MAGNIFIER, ON and UNCALIBRATED: 
ON, when sweep is magnified, UNCAL- 

IBRATED on when sweep rate is faster 

than 20ns/cm 

SINGLE SWEEP 

Adjust Lockout Level Adj, R125: 

+11V, +10% from free run 
Check SINGLE SWEEP and READY light: 

single sweep sweeps once when © 
triggered by 1mm signal; READY 
light is lit when sweep is armed 

INTENSITY MODULATION 

modulates on <15V 

FRONT PANEL WAVEFORMS 

VERT SIG OUT >1.2V/cm 
SAWTOOTH OUT >135V 

—>20V 

~HOLDOFF 

4usec to 400msec 
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23. 

*b, 

24, 

EXTERNAL HORIZONTAL AMPLIFIER 

Adjust Ext Horiz DC Bal, R334: <lcm 
trace shift 

Adjust Gain, R361M: +2%, range >+10% 
Check attenuator accuracy: +2% 
Check VARIABLE VOLTS/CM ratio: >10:1 
Compensate attenuator, C310 and C313: 

+2% of .1 VOLT/CM 

Check bandpass: -3dB at >500 kHz 

VERTICAL TRANSIENT RESPONSE 

Adjust DC Shift, R502: <1Z tilt 
Adjust HF Compensation: <1l% aberration 
Check positioning effect: <1% 
Recheck Vertical Gain: 4cm +14 

Check risetime: <10ns 

VERTICAL BANDPASS 

Check vertical bandpass: -3dB at 
>33 MHz 

HIGH FREQUENCY TRIGGERING 

Check triggering at 10 MHz: 
INT AC & AC LF REJ, 2mm 
INT DC 6mm 

EXT AC, AC LF REJECT & DC 0.2V 

EXT & INT AUTO any amplitude 
Check triggering at 30 MHz: 
INT AC & AC LF REJECT lem; <lmm jitter 
EXT AC, AC LF REJECT & DC lem; <lmm jitter 

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

25. LOW VOLTAGE POWER SUPPLY DC STABILITY 

Change line voltage from 103.5V to 126.5V: 
-150vpDC +0.05% 
+100VDC +0.52 
+225VDC +0.1% 
+350VDC +0.5% 
+500VDC +0.524 
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26, VISUAL WRITING RATE 

No bright spot at start of trace 
with sweep rate of 0.02us/cm 
triggered at 10 Hz 

THE END 

* Indicates measurement characteristic; 

test equipment used must be traceable to 
the NBS for instrument certification. 



CALIBRATION NOTES 

1. PRELIMINARY INSPECTION 

a. Make General Inspection 

Check for unsoldered joints, rosin joints, 
lead dress and long ends. Check controls 
for smooth mechanical operation and proper 
indexing except TRIGGERING LEVEL knob 
which hasn't been adjusted or tightened 
yet. Correct all defects found. 

b.  Prettghten TRIGGERING LEVEL knobs 

Use care not to dimple the shaft. Tighten 
the TRIGGERING LEVEL knob just secure 
enough to allow the TRIGGERING LEVEL con- 
trol to be used, it will be set later in 

the procedure. 

c. Cheek CRT faceplate and altgnment c. Do not reject a CRT without 
consulting a trained CRT 
checker or referring to the 
Cathode Ray Tube Check Out 
Procedure. 

Inspect the CRT for: 

phosphor defects 
scratches 

cracks 

bubbles 

Adjust the CRT mounting bracket so that 
the CRT implosion shield and light guide 

are flush. 

Place an external graticule over the CRT, 
tighten the CRT clamp, and adjust the 
CRT for alignment with the external 
graticule. Remove the external grati- 
cule, 

Record the CRT serial number and bake date. 

d. Adjust grattcule lights 

Adjust the graticule lights so that the 
bulbs extend into but do not rest on the 

light guide. 

@. Check fuse 

Check for correct fuse value: 

108V, 115V, or 122v 50-60 and 400 Hz 
6.25A Slo-Blo 3ag (159-0011-00) 

216V, 230V, or 244V 50-60 and 400 Hz 
3A Slo-Blo 3ag (159-0005-00) 
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CALIBRATION 

2. . PRESET CONTROLS 

A. Preset TYPE 548B 

FOCUS ccw 

INTENSITY ccw 

ASTIGMATISM ccw 

SCALE ILLUM cw 

STABILITY ccw 

TRIGGERING LEVEL midr 

TRIGGERING MODE AC 

TRIGGER SLOPE +INT 

TIME /CM 1mSEC 

VARIABLE CALIBRATED 

PRESET ADJUST ccw 

HORIZONTAL DISPLAY NORMAL (X1) 

SINGLE SWEEP NORMAL SWEEP 

HORIZONTAL POSITION midr 

VERNIER midr 

EXTERNAL HORIZONTAL 

VOLTS /CM ol 

VARIABLE CALIBRATED 

AMPLITUDE CALIBRATOR OFF 

‘CRT CATHODE SELECTOR . 

(scope rear panel) EXT CRT CATHODE 

Preset all internal adjustments to midr. 

b. Preset 1M1 

Install the 1M1 in the TYPE 543B and 

preset controls as follows: 

TEST FUNCTION LOW LOAD 

VARIABLE cw 

VERTICAL POSITION midr 

REPETITION RATE LOW 

AMPLITUDE ccw 

3. RESISTANCE CHECKS 

Measure the resistance to gnd of the 

following supplies. These supplies may be 

found on the ceramic strip inboard from 

T601. 

Supply Approx resistance 

-1L50VDC 3kQ 

+100VDC 5002 

September 1967 543B 
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CALIBRATION ‘NOTES 

3. (cont'd) 

4. LOW 

+225VDC 2.2K 
+350VDC 20kQ* 
+500VDC 30k2Q 
+325VDC unreg 3.5kQ 
+ 75VDC 4002 

*Reverse meter leads if necessary. 

Check the resistance of T601 term 1 and 4 

to gnd, infinity. 

VOLTAGE SUPPLIES 

a. Check time-delay relay: >15 seconds 

Connect the TYPE 543B power cord to the Check each low voltage supply to 
TYPE 76TU. Set the TYPE 76TU for 115V . check for stuck relay contacts 
as read on its meter. Turn TYPE 543B while waiting for time delay 
POWER switch ON, check for a delay of 15 relay to close. 

seconds or more before the audible click. 

b. Adjust -150V Adj, R616: -150VDC 

Connect the multimeter leads from the -150V 

supply to gnd and adjust R616, -150V Adj, for 
-150VDC. 

C. Check power supply voltage and c. Supply Ripple 

regulation: The max ripple for the +100VDC 

Use the multimeter to check the power a supply includes high voltage hash. 
supply voltages. Check the power supply CO , - 

ripple with the test scope and Xl probe. 
Set 1M1 TEST FUNCTION switch at HIGH LOAD 

for line voltage of 103.5V and LOW LOAD for 
line voltage of 126,5V. Use the following table: 

Supply Tolerance Max ripple 
-150VDC +3V 5mV 
+100VDC +2V 10mV 
+225VDC t4.5V 5mV 
+350VDC +7V 20mV 
+500VDC t15V 20mV 

Return the TYPE 76TU to 115V. 

d. Check elevated heaters: 

Check the following terminals of T601 for 
elevation. 

T601 term approx DC voltage to gnd 
22 and 23 +95V 
9 and 16 +220V 
18 and 19 +350V 
24 and 25 -1500V to -1900V 
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