




















































































































































































































































Performance Check and Adjustment-LA 501 W 

Description 

9. Variable Line VoLtage 
Source 

10. 50-Ohm Termination 

11. BNC-to-Probe Tip 
Adapter 

12. BNC T Connector 

13. Coaxial Cables 
(5 required) 

14. Flexible Extender 
Cable 

15. Screwdriver 

S-4 

TABLE (CONT.) 
Test Equipment 

... __ ._-

Minimum Specifications Purpose 

Output, 110 V ac (or 220 V ac) Adjust -4.B V supply. 
200 W; accuracy, within 3%. 

Impedance, 50 ohms; accuracy, Output termination for signal 
within 2%; connectors, BNC. generators. 

Adapt to Tektronix probes Provide connection from 
used. pulse generator to probe tip. 

BNC to BNC. Provide cable and probe 
connection to pulse 
generator. 

Impedance, 50 ohms; type, Provide signal interconnections. 
RG 5B/U; length, 42 inches; 
connectors, BNC. 

Compatible with TM 500- Provide access to test points 
series plug-ins. and adjustments. 

3-inch shaft, 3/32-inch bit. Adjust power supply and dc 
balance. 

----------- _ .. _- - - - -_.-

Examples of Applicable 
Test Equipment 

a. General Radio WBMT3 VM 
Variac Autotransformer. 

a. Tektronix part 011-0049-01. 

a. Tektronix part 013-00B4-01. 

a. Tektronix part 103-0030-00. 

a. Tektronix part 012-0057-01 
(3 supplied with LA 501). 

a. Tektronix part 067-0645-01. 

a. Xcelite R-3323. 
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INDEX TO PERFORMANCE CHECK 
AND ADJUSTMENT PROCEDURE 

A. POWER SUPPLY 

1. Adjust -4.8 Volt Supply (R925) 

2. Check -2 Volt Supply 

3. Check +5.1 Volt Supply 

B. THRESHOLD VOLTAGES AND INTERNAL 
CLOCK 

1. Check 10X Probe Threshold Voltages 

2. Check Threshold Monitor Output 

3. Check EXT TRIG Input (10X) Threshold 
Voltages 

4. Check I nternal Clock 

C. TRIGGERS 

1. Check Ext~rnal Trigger Level and 
Minimum Pulse Width 

2. Check Display Time Range 

3. Check Trigger Holdoff 

4. Check WR Triggers 

5. Check Trigger Slope 

D. DISPLAY FORMATS 

1. Check WR 501 Data Input Display 

E. VERTICAL AND HORIZONTAL 

1. Check Vertical Output 

2. Check Raster Shift With Format 

3. Check Sweep Length 

4. Check Horizontal Magnifier and 
Position 

5. Check Horizontal Linearity 

F. DC BALANCE AND DATA INPUTS 

1. Adjust EXTTRIG Input (10X) DC 
Balance (R845) 
2. Adjust Channel 0 DC Balance (R25) 

3. Adjust Channel 1 DC Balance (R45) 

4. Adjust Channel 2 DC Balance (R65) 

5. Adjust Channel 3 DC Balance (R85) 

6. Check High-Impedance Data Inputs 

7. Check WR 501 Data Inputs 

8. Check High-Impedance Data Input Delays 
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Performance Check and Adjustment-LA 501 W 

PAGE 

G. Z-AXIS 

1. Check Retrace Blanking Time 

H. CURSOR 

PRELIMINARY PROCEDURE 
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Perform the following steps before proceeding with the 
Performance Check and Adjustment procedure. 

1. Connect LA 501 and WR 501 to power module with 
flexible extender cables (Tektronix part 067-0645-01). 

2. Pull apart the LA 501 and WR 501 and leave them apart. 

3. Remove LA 501 side covers. 

4. Pull PWR button on left or right edge of power module 
to apply power to LA 501W. Allow at least 15 minutes 
warmup. 

NOTE 

Titles for external LA 501 W controls and 
connectors are capitalized in this procedure 
(e.g., SAMPLE INTERVAL, EXT CLOCK). 
Internal controls, connectors, and adjustments 
are initial capitalized (e.g., Blanking Switch, 
Ch 0 DC Bal adjustment, Low-Impedance 
Data Input connector). 
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Performance Check and Adjustment-LA 501 W 

A. POWE R SUPPLY 

Equipment Required 

1. Precision dc voltmeter 3. Three-inch screwdriver 

2. Variable line-voltage source 

See TEST POINT AND 
ADJUSTMENT LOCATIONS 

in the Diagrams section 
of LA 501 Service manual. 

A1. ADJUST -4.8 VOLT SUPPLY (R925) 

a. With power module PWR button pushed in, connect 
power module line cord to variable line voltage source. 

b. Set variable line voltage source for 110 (or 220) volts 
ac and pull PWR button out. 

c. Press ECl button and set DISPLAY TIME control 
fully counterclockwise (1 s). 

d. Set SAMPLE INTERVAL switch to 50 ns and press 
CH 0-15 X256 button. 

e. Check that interface connectors are firmly seated. 

f. Connect precision dc voltmeter between TP933 and 
chassis ground. 

g. CHECK-Voltmeter for reading from -4.796 volts to 
-4.834 volts. 

S-6 

h. ADJUST -R925, (-4.8 volts adjustment) for a volt­
meter reading of exactly -4.800 volts. 

i. INTERACTION-Any change in setting of R925 may 
affect operation of all circuits in instrument. 

A2. CHECK -2 VOLT SUPPLY 

a. Connect precision dc voltmeter between pin 2 of P5 
and chassis ground. 

b. CHECK-Voltmeter for reading from -1.90 volts to 
-2.10 volts. 

A3. CHECK +5.1 VOLT SUPPLY 

a. Connect precision dc voltmeter between pin 3 of P4 
and ground. 

b. CHECK-Voltmeter for reading from +4.845 volts to 
+5.355 volts. 
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Performance Check' and Adjustment-LA 501 W 

B. THRESHOLD VOLTAGES AND INTERNAL CLOCK 

Equipment Required 

1. Frequency counter 3. 1 X probe 

2. Precision dc voltmeter 

See TEST POINT AND 
ADJUSTMENT LOCATIONS 

in the Diagrams section 
of LA 501 Service manual. 

v' B1. CHECK 10X PROBE THRESHOLD VOLTAGES 

a. Press VAR and I NPUTS buttons. 

b. Connect precision dc voltmeter between pin 5 of U48 
and chassis ground. 

v' c. CHECK-Voltmeter reading for a range of at least-1 
volt to +1 volt as THRESHOLD control is rotated from 
hilly counterclockwise to fully clockwise. 

d. Press TTL button. 

v' e. CH ECK-Voltmeter for reading from +0.115 volt to 
+0.165 vol t. 

f. Press ECl button. 

v' g. CHECK-Voltmeter for reading from -0.121 volt to 
-0.129 vol t. 

v' B2. CHECK THRESHOLD MONITOR OUTPUT 

. a. Press VAR button. 

@ 

b. Connect precision dc voltmeter between INPUT 
MONITOR jack and chassis ground. 

v' c. CHECK-Voltmeter reading for a range of at least 
-10 volts to +10 volts as THRESHOLD control is rotated 
from fully counterclockwise to fully clockwise. 

d. Press TTL button. 

v' e. CHECK-Voltmeter for reading from +1.12 volts to 
+1.70 volts. 

f. Press ECl qutton. 

v' g. CH ECK-Voltmeter for reading from -1.17 vol,ts to 
-1.33 volts. 

v' B3. CHECK EXTERNAL TRIG (10X) THRESHOLD 
VOLTAGES 

a. Press V AR button and place internal Ext Clock 
Threshold switch, S848, in Front Panel (up) position. 

b. Connect precision dc voltmeter between pin 11 of 
U830 and chassis ground. 

v' c. CHECK-Voltmeter reading for a range of at least-1 
volt to +1 volt as THRESHOLD control is rotated from 
fully counterclockwise to fully clockwise. 

d. Press TTL button. 

v' e. CHECK-Voltmeter for reading from +0.115 volt to 
+0.165 vol t. 

f. Press ECl button. 

v' g. CHECK-Voltmeter for reading from -0.121 volt to 
-0.129 volt. 

h. Place internal Ext Clock Threshold switch, S848, to 
ECl (down) position. 

v' i. CHECK-Voltmeter for reading from -0.122 volt to 
-0.128 volt. 

v' B4. CHECK INTERNAL CLOCK 

a. Set SAMPLE INTERVAL switch to 20 ns and connect 
frequency counter to TP138 with a 1 X probe. 

v' b. CHECK-Counter for readout from 49.99750 to 
50.00250 megahertz. 
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Performance Check and Adjustment-LA 501 W 

C. TRIGGERS 

Equipment Required 

1. Test oscilloscope or monitor 5. BNC-to-probe tip adapter 

2. Pulse generator 6. 50-ohm BNC cables (4) 

3. lOX probe 

4. 50-ohm termination 

See 
ti:STPOtNT AND 

A£)JUSTMENT LOCATIONS 
in the Diagrams section 
of LA 501 Service manual. 

y C1. CHECK EXTERNAL TRIGGER LEVEL AND MINI­
MUM PULSE WIDTH 

a. Set controls as follows: 

INPUT 
FORMAT 

LA 501 

TRIGGER SOURCE 
DISPLAY TIME 

CHANNEL SELECT 
SAMPLE INTERVAL 
Vertical MAG 

Horizontal MAG 

Display Clock 
S835 (internal) 

TTL (button in) 
CH 0-3 Xl024 
(button in) 
EXT (button in) 
Fully counterclock­
wise (1 s) 
OFF 
50 ns 
Fully counter­
clockwise 
Fully counter­
clockwise 
Down 

Test Oscilloscope or Monitor 

Mode 
Deflection Factor 
or Gain 

X 
Y 

X-Y 

50 mV/div 
100 mV/div 

c. Connect 50-ohm cables from X HORIZ OUT, Y VERT 
OUT, and Z BLANK OUT connectors to corresponding 
test oscilloscope or monitor inputs. 

d. Connect 50-ohm termination to EXT TRIG (TTL) 
connector. 

e. Set pulse generator for a TTL level (approximately 
a to +3 volts), la-nanosecond duration, 1 O-m illisecond 
period, pulse output. 

f. Connect 50-ohm cable from pulse generator output to 
50-ohm termination at EXT TRIG connector. 

NOTE 

Determine the Z-axis input blanking polarity 
required by the test oscilloscope or monitor. 
Place internal Blanking Polarity switch, S720, 
up for positive blanking, down for negative 
blanking. 

y g. CHECK-For visible display on test oscilloscope or 
monitor and that TRIG'D indicator is lit. Note that 
TRIG'D indicator blinks off momentarily with auto 
record pulse. 

Y C2. CHECK DISPLAY TIME RANGE 

Y a. CHECK-That test oscilloscope or monitor display 
alternately blanks then reappears for approximately 
1 second. 

b. Set DISPLAY TIME control fully clockwise (not in 
detent). 

( 

b. Position a low-intensity spot at the vertical and hori­
zontal center of test oscilloscope or monitor graticule. 

y c. CHECK-That test oscilloscope or monitor display alter­
nately blanks, then reappears for approximately 10 seconds. (_ 
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d. Set D I SPLAY TI M E control to 00 (detent) position. 

e. Disconnect pulse generator output from EXT TRIG 
connector. 

..; f. CHECK-For stable display on test oscilloscope or 
monitor. 

..; C3. CHECK TRIGGER HOLDOFF 

a. Press and release MANUAL button. 

..; b. CHECK-For no display on test oscilloscope or moni· 
tor and that TRIG'D indicator is not lit. 

c. Connect 50-ohm cable from pulse generator output 
to EXT TRIG connector. 

..; d. CHECK-For display on test oscilloscope or monitor 
and that TRIG'D indicator is lit. 

e. Remove 50-ohm cable between pulse generator output 
and EXT TRIG connector. 

C4. CHECK WR TRIGGER 

@ 

a. Set LA 501 controls as follows: 

SAMPLE INTERVAL 50ns 
FORMAT CH 0-3 X1024 (button 

TRIGGER SLOPE 
TRIGGER SOURCE 
INPUTS 
TRIGGER 
DISPLAY TIME 

in) 
+ (button out) 
WR (button out) . 
PROBE (button out) 
CENTER (button in) 
Fully counterclock-

wise (1 s) 

b. Set WR 501 controls as follows: 

WORD MODE 
Delay Selector 
Qualifier 
Ch 0 WORD SELECTOR 

Switch 
Rest of WORD 
SELECTOR Switches 

THRESHOLD 
FILTER 

ASYNC 
OFF 
OFF 
HI 

X (don't card) 

TTL 
< 5 ns (fully counterclock­

wise) 

. Performance Check and Adjustment-LA 501 W 

c. Set pulse generator for a TTL level (approximately 0 
to +3 volts), 1-microsecond duration, 10-millisecond 
period, pulse output. 

d. Connect P6451 channel 0 lead to 50-ohm termination 
at pulse generator output . 

NOTE 

To make it easier to connect the P6451 probe 
to the 50-ohm termination at the pulse genera­
tor output, connect a BNG-to-banana plug 
adapter (such as the Tektronix part 103-0035-
00) to the 50-ohm termination. A ttach a short 
length of bus wire to the center conductor 
terminal and clip the probes to the bus wire. 

e. CHECK-Display for 4 lines with generator output 
pulse edge displayed near center of channel 0 line. 

f. Press POST button . 

g. CHECK-That generator output pulse edge is dis­
played near left edge of channel 0 line. 

h. Press PR E button. 

i. CHECK-That generator output pulse edge is dis­
played near right edge of channel 0 line. 

C5. CHECK TRIGGER SLOPE 

a. Press CENTER button. 

b. Position left edge of generator output pulse to 
graticule vertical center line. 

c. Press SLOPE button. 

d. CHECK-That displayed generator output pulse 
shifts to left side of graticule vertical center line. 
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Performance Check and Adjustment-LA 501 W 

D. DISPLAY FORMATS 

Equipment Required 

1. Test oscilloscope or monitor 4. 50·ohm BNC cables (3) 

2. Pulse generator 

3. 50·ohm termination 

See TEST POI1!f'f AND 
AU4USTMENT tOCATIt)NS 

in the Diagrams section 
of LA 501 Service manual. 

V 01. CHECK WR 501 DATA INPUT DISPLAY 

a. Set WR 501 controls as follows: 

THRESHOLD (both) 
QUALIFIER Selector 
Delay Selector 
WORD MODE 
FILTER 
Ch O-Ch 7 WORD 

SELECTOR Switches 

TTL 
OFF 
OFF 
ASYNC 
< 5 ns 
HI 

b. Set SAMPLE INTERVAL switch to 50 ns and press 
CH 0-3 X1024 button. 

c. Connect 50-ohm cables from X HORIZ OUT, Y VERT 
OUT, and Z BLANK OUT connectors to corresponding 
test oscilloscope or monitor inputs. 

d. Set pulse generator for a TTL level (approximately 
a to +3 volts) 1-microsecond duration, 1 O-mill isecond 
period, pulse output. 

e. Connect 50-ohm termination to pulse generator output. 

f. Connect P6451 probe channel a through 7 leads to 
50-ohm termination at pulse generator output. 

NOTE 

The output of the Tektronix PG 502 will feed 
8 channels simultaneously without pulse degrad­
ation. A BNC-to-banana plug adapter (such as 
Tektronix part 103-0035-00) with a short 
length of bus wire attached to the center­
conductor terminal can be used to connect the 
P6451 probe leads to the pulse generator. 

v g. CHECK-Display for 4 lines with no breaks or abnor­
malities in display pattern. Set Horizontal and Vertical 
MAG and pas controls to allow close examination of 
display. 

8-10 

h. Return MAG and pas controls to fully counterclock­
wise (X1) position. 

i. Press CH 0-7 X512 button. 

v j. CHECK-Display for 2 groups of 4 lines each with 
about twice the pulse width noted in part (g). Examine 
display for no breaks or abnormalities in display pattern. 
Set Horizontal and Vertical MAG and pas controls to 
allow close examination of display. 

k. Return MAG and pas controls to fully counterclock­
wise (X1) position. 

I. Press CH 0·15 X256 button. 

V m. CHECK-Display for 4 groups of 4 lines each with 
about twice the pulse width noted in part (j). Examine 
display for no breaks or abnormal ities in display pattern. 
Set Horizontal and Vertical MAG and pas controls to 
allow close examination of display. 

n. Return MAG and PQS controls to fully counterclock­
wise (X1) position. 

NOTE 

When using a Tektronix 502 Pulse Generator, 
check the remaining channels by disconnecting 
the P6451 probe channel 0 through 7 leads 
from the pulse generator. Connect the channel 8 
through 15 leads, change the WORD SELECTOR 
Switches to HI, and check display as described 
in part (m). 
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Performance Check and Adjustment-,-A 501 W 

E. VERTICAL AND HORIZONTAL 

Equipment Required 

1. Test oscilloscope or monitor 4. 50-ohm cables (3) 

2. Pulse generator 

3. 50-ohm termination 

. See 'tt!ST POINT AND 
ADJUSTMENT LOCATIONS 

in the Diagrams section 
of LA 501 Service manual . 

..j E1. CHECK VERTICAL OUTPUT 

a. Set LA 501W controls as follows: 

SAMPLE INTERVAL 
INPUT 
FORMAT 

TRIGGER SOURCE 
INPUTS 
Vertical MAG 

THRESHOLD 

50 ns 
TTL (button in) 
CH 0-15 X256 
(button in) 
WR (button out) 
PROBE (button out) 
Fully counterclock­
wise (Xl) 
TTL 

b. Connect 50-ohm cables from X HORIZ OUT, Y 
VERT OUT, and Z BLANK OUT connectors to corres­
ponding test oscilloscope or monitor inputs. 

c. Connect 50-ohm termination to pulse generator output . 

d. Connect P6451 probe channel 0 lead to 50-ohm 
termination on pulse generator. 

e. Set pulse generator for a TTL level (approximately 0 
to +3 volts), 1-microsecond duration, 1 O-mill isecond 
period, pulse output. 

..j f. CHECK-For vertical display of from 6.3 to 7.7 
divisions. 

..j g. CHECK-That Vertical MAG control expands display 
by 5 times within 10% in fully clockwise (X5) position. 

@ 

..j h. CHECK-That Vertical POS control positions display 
smoothly anywhere within graticule area. 

i. Set Vertical MAG fully counterclockwise (Xl). 

..j j. CHECK-That each channel can be selected with 
SELECT control and positioned with POSITION control 
from above channel 0 to even with channel 15. 

..j E2. CHECK RASTER SHIFT WITH FORMAT 

a. Press CH 0 - 3 X1024 button. 

b. Move left edge of display to left edge of test oscillo­
scope or monitor graticule. 

c. Press CH 0 - 15 X256 button. 

..j d. CHECK-That display shifts to right 1 division or less. 

..j E3. CHECK SWEEP LENGTH 

a. Set Horizontal MAG control fully counterclockwise 
(Xl). 

..j b. CHECK-That displayed sweep length is from 9 to 11 
divisions . 

V E4. CHECK HORIZONTAL MAGNIFIER AND POSITION 

a. Set LA 501 controls as follows: 

TRIGGER 
SAMPLE INTERVAL 

POST (button in) 
10 ns 
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Performance Check and Adjustment-LA 501 W 

a. (Continued) 

TRIGGER SOURCE 
DISPLAY TIME 
FORMAT 

CH 0 (button out) 
00 (fully clockwise) 
CH 0-3 X1024 
(button in) 

b. Set pulse generator for a symmetrical 1-megahertz, 
TTL-level (approximately 0 to +3 volts), square-wave 
output. 

c. Press MANUAL button momentarily to obtain a con­
tinuous data display on channel O. 

d. Set test oscilloscope or monitor horizontal deflection 
factor for a 1 division displayed pulse width. 

e. Set Horizontal MAG control fully clockwise (X10). 

Y f. CHECK-That displayed pulse width is from 9 to 
11 divisions. 

g. Reset test oscilloscope horizontal deflection factor 
for 50 millivolts/division. 

h. Rotate Horizontal POS control fully counterclockwise. 

Y i. CHECK-That right edge of magnified display can be 
positioned to within 2 divisions of graticule center. 

j. Rotate Horizontal POS control fully clockwise. 

S-12 

Y k. CHECK-That left edge of magnified display can be 
positioned to within 2 divisions of graticule center. 

Yo' E5. CHECK HORIZONTAL LINEARITY 

a. Set SAMPLE INTERVAL switch to .1 p.s, Horizontal 
MAG control fully clockwise (X101. and press POST 
button. 

b. Press and release MANUAL button. 

c. Disconnect 50-ohm cable from Z BLANK OUT 
connector. 

d. Horizontally position display so that left 10% of 
display is off screen. 

e. Set test oscilloscope or monitor horizontal deflection 
factor for an even number of data bits displayed in center 
6 graticule divisions. 

f. Horizontally position right end of display so that it 
fills center 6 graticule divisions. 

(~ 

Y g. CHECK-That number of data bits in center 6 graticule (­
divisions is within 10% of the number displayed in 
part (e). 

h. Set test oscilloscope or monitor horizontal deflection 
factor for 50 mill ivolts/division. 
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Performance Check and Adjustment-LA 501 W 

F. DC BALANCE AND DATA INPUTS 

Equipment Required 

1. Pulse generator 6. BNC-to-probe tip adapter 

2. Test oscilloscope 7. 50-ohm termination 

3. Precision dc voltmeter 8. 50-ohm cables (4) 

4. 1 OX probes (4) 9. Three-inch screwdriver 

5. BNC T connector 

See TEST POINT AND 
ADJUSTMENT LOCATIONS in the Diagrams section. 

V F1. ADJUST EXT TRIG Input (10X) DC BALANCE (R845) 

a. Connect 50-ohm termination and BNC-to-probe tip 
adapter to pulse generator output. 

@ 

b. Set pulse generator for a symmetrical 50-megahertz, 
minimum ECl level (-1.55 to -0.95 volts), square-wave 
output. 

c. Connect 10X probe from EXT TRIG (10X) connector 
to BNC-to-probe tip adapter. (Compensate probe as 
described in the lA 501W Operators Manual.) 

d. Set SAMPLE INTERVAL switch to EXT and press 
ECl button. 

e. Set test oscilloscope sweep rate for 5 nanoseconds/ 
division and connect a 1 OX probe to test oscilloscope 
'vertical input. 

f. CHECK-For waveform at J838 with test 
oscilloscope probe. 

NOTE 

If no signal is present at J838, check that inter­
nal Clock Polarity selector, P831, is connected 
to pin 15 of U830. 

g. ADJUST -R845 (Ext Clock DC Bal) for a clean, 
symmetrical, 50-megahertz ECl display. 

h. Place internal Ext Clock Threshold switch, S848, in 
front panel (upl position. 

i. Press VAR button and adjust THRESHOLD for same 
display obtained in part (g). 

j. Connect precision dc voltmeter to INPUT MONITOR 
jack and note voltmeter reading. 

k. Position display as shown in Figure S-1 (A). Set test 
oscilloscope trigger level for stable display. 

I. Set THRESHOLD control for a voltmeter reading 60 
millivolts above reading noted in part (i). 

V m. CHECK-Display for 5 nanoseconds or less of thres­
hold level uncertainty as shown in Figure S-1 (B). 

n. Set THRESHOLD control for a voltmeter reading 60 
millivolts below reading noted in part (i). 

v o. CHECK-Display for 5 nanoseconds or less of thres­
hold level uncertainty as shown in Figure S-1 (C). 

p. Reset THRESHOLD control for voltmeter reading 
noted in part (i). 

F2. ADJUST CHANNEL 0 DC BALANCE (R25) 

a. Disconnect 10X probe from EXT TRIG (10X) con­
nector and connect to CH a BNC connector. 

b. Press I NPUTS button. 

c. Set pulse generator for a symmetrical 33-megahertz, 
minimum ECl level (-1.55 to -0.95 volts), square-wave 
output. 
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Performance Check and Adjustment-LA 501 W 

d. CHECK-For waveform at J24 with test oscilloscope 
probe. 

I I 
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Fig. S-1. Typical threshold laval waveform at J838. 

e. ADJUST -R25 (CH 0 DC Bal) for a clean symmetrical 
33-megahertz ECl display. 

r' 
(' 

F3. ADJUST CHANNEL 1 DC BALANCE (R45) 

a. Disconnect 10X probe from CH 0 BNC connector and 
connect to CH 1 BNC connector. 

b. CHECK-For waveform at J44 with test oscilloscope 
probe. 

c. ADJUST -R45 (CH 1 DC Bal) for a clean, symmetrical, 
33-megahertz ECl display. 

F4. ADJUST CHANNEL 2 DC BALANCE (R65) 

a. Disconnect 10X probe from CH 1 BNC connector and 
connect to CH 2 BNC connector. 

b. CHECK-For waveform at J64 with test oscilloscope 
probe . 

c. ADJUST -R65 (CH 2 DC Bal) for a clean, symmetrical, 
33-megahertz ECl display. 

F5. ADJUST CHANNEL 3 DC BALANCE (RS5) 

a. Disconnect 10X probe from CH 2 BNC connector and 
connect to CH 3 BNC connector. 

b. CHECK-For waveform at J84 with test oscilloscope 
probe. 

c. ADJUST -R85 (CH 3 DC Bal) for a clean, symmetrical, 
33-megahertz ECl display. 

v' F6. CHECK HIGH-IMPEDANCE DATA INPUTS 

a. Disconnect 10X probe from CH 3 BNC connector and 
connect to CH 0 connector. 

b. Set pulse generator for a 15-nanosecond duration, 
0.5-microsecond period, minimum ECl level (-1.55 to 
-0.95 volts). pulse output. 

c. Connect 50-ohm cable from pulse generator trigger 
output to EXT TRIG (TTL) connector. 

C' 

d. Connect 50-ohm cables from X HORIZ OUT, Y VERT ( 
OUT, and Z BLANK OUT connectors to corresponding '. 
test oscilloscope or monitor inputs. 
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e. Set SAMPLE INTERVAL switch to 10 ns, DISPLAY 
TI M E control fully counterclockwise (1 s). and press 
CH 0 - 3 Xl024, POST, and SOURCE buttons. 

.J f. CHECK-Channel 0 line for data bits spaced evenly 
across entire display with no holes. 

g. Repeat part (e) with lOX probe connected to CH 1, 
CH 2, and CH 3 BNC connectors respectively. 

F7. CHECK WR 501 DATA INPUTS 

@ 

a. Press to release INPUTS button and connect P6451 
probe channel 0 lead to 50-ohm termination at pulse 
generator output. (Make sure P6451 probe ground lead 
is connected to suitable ground.) 

b. CHECK-Channel 0 line for data bits spaced evenly 
across entire display with no holes. 

c. Repeat part (b) with P6451 probe channell through 
3 leads connected, one at a time, to 50-ohm termination 
at pulse generator output. 

d. Set pulse generator for a 25-nanosecond duration, 
0.5-microsecond period, pulse output. 

e. Set SAMPLE INTERVAL switch to 20 ns and press 
CH 0-7 X512 button. 

f. Repeat part (b) with P6451 probe channel 4 through 
7 leads connected, one at a time, to 50-ohm termination 
at pulse generator output. 

g. Set pulse generator for a 55-nanosecond duration, 
0.5-microsecond period, pulse output. 

h. Set SAMPLE INTERVAL switch to 50 ns and press 
CH 0-15 X256 button. 

i. Repeat part (b) with P6451 probe channel 8 through 
15 leads connected, one at a time, to 50-ohm termi­
nation at pulse generator output. 

j. Disconnect P6451 probe lead from pulse generator 
output. 

Performance Check and Adjustment-LA 501 W 

k. Disconnect 50-ohm cable from EXT TR IG connector. 

.J F8. CHECK HIGH-IMPEDANCE DATA INPUT DELAYS 

a. Press INPUTS button. 

.J b. CHECK-Channel 0 through 3 delays by connecting 
a lOX probe from front-panel High-Impedance Data 
Input connectors, one at a time, to pulse generator out­
put, and probes from test oscilloscope channell and 2 
to test points as outlined in Table S-2. Test oscilloscope 
channel 2 displayed waveform should be within 0 to 14 
nanoseconds before the test oscilloscope channell 
displayed waveform. 

Table S-2 
High-Impedance Data Input Delays 

High-I m pedance 
Test Oscilloscope Test Oscilloscope Data Input 
Channel 1 Probe Channel 2 Probe Connected to Pulse 

Test Point Test Point Generator Output 

U235, Pin 4 U235, Pin 12 CH 0 

U335, Pin 4 U335, Pin 12 CH 1 

U435, Pin 4 U435, Pin 12 CH 2 

U535, Pin 4 U535, Pin 12 CH 3 

F9. P6451 SETUP AND HOLD TO STORE CHECK 

a. Set the pulse generator for a square wave that is HI 
for 18 ns and LO for 18 ns and has a voltage swing of 
between -0.8 V and -1.6 V. 

b. Connect 50 n cables from X HORIZ OUT, Y VERT 
OUT, and Z BLANK OUT connectors to corresponding 
test oscilloscope or monitor inputs. 

c. Connect the clock and Ch 0 inputs to the output of 
the pulse generator. Connect the lOX EXT TRIG Con­
nector to the output of the pulse generator. 

d. Set the WR 501 controls as follows: 

CLOCK 
THRESHOLD (both) 
WORD SELECTOR 

Switches (all) 
QUALIFIER Selector 
WORD MODE 
FILTER 

Delay Selector 

I 
ECL 
HI 

OFF 
ASYNC 
< 5 ns (fully counterclock­

wise) 
OFF 

S-15 



Performance Check and Adjustment-LA 501 W 

e. Set the LA 501 controls as follows: 

SAMPLE INTERVAL EXT 
Data Position CENTER 

pushbuttons 
SOURCE 
FORMAT 
INPUT 
DISPLAY TIME 

EXT 
Ch 0-7 X512 
PROBE 
1 s 

f. CHECK-Ch 0 displayed on the screen is a steady HI 
level. 

g. Set CLOCK. S 
h. CHECK-Ch 0 displayed on the screen is a steady LO 
level. 

i. Disconnect Ch 0 input from the pulse generator. 

j. Set CLOCK. 

k. Connect Ch 1 input to the output of the pulse gene­
rator. 

8-16 

I. CHECK-Ch 1 display on the screen is a steady HI 
level. 

m. Disconnect Ch 1 input from the pulse generator. 

n. Repeat steps k through m for Ch 2 through Ch 7. 

o. Set FORMAT Ch 0-15 x256 

p. Adjust the pulse generator for a swuare wave that is 
H I for 23 ns and LO for 23 ns. 

q. Connect Ch 8 input to the output of the pulse gene­
rator. 

r. CHECK-Ch 8 display on the screen is a steady HI 
level. 

s. Repeat steps q through r for Ch 9 through Ch 15. 

t. Disconnect test setup. 

@ 
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G. Z-AXIS 

Equipment Required 

1. Test oscilloscope or monitor 

2. Pulse generator 

See 

G1. CHECK RETRACE BLANKING TIME 

@ 

a. Connect 50-ohm termination to pulse generator output. 

b. Set pulse generator for a TTL level (approximately 
a to +3 volts), 1 a-nanosecond duration, 1 a-millisecond 
period, pulse output. 

c. Connect 50-ohm cable from 50-ohm termination at 

pulse generator output to EXT TRIG (TTL) connector. 

d. Connect 50-ohm cable from Z BLANK OUT connec­
tor to test oscilloscope vertical input. 

e. Press CH a - 3 X1024 button and set SAMPLE 
INTERVAL switch to 1 /J.s. 

5. 50-ohm termination 

6. 50-ohm BNC cables (3) 

in the Diagrams section 
of LA 501 Service manual. 

f. CHECK-Display for + or - 4 to 6 volt pulse (depend­
ing on position of internal Blanking Polarity switch, 
S720) with a duration of 3.5 to 5 microseconds. 

g. Press CH a - 7 X512 button. 

h. CHECK-Display for pulse duration from 1.7 to 2.7 
microseconds. 

i. Press CH a - 15 X256 button. 

j. CHECK-Display for pulse duration from 0.9 to 1.5 
microseconds. 

S-17 
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H. CURSOR 

Equipment Required 
1. Test oscilloscope or monitor 2. BNC cables (3) 

See 
.,::::::'" 'ADJlisTME'NT'ANo'" ':::::" 

•• :::::::::TEST POINT LOCATIONS ::::::::" .. :.:.: ... : ................................................ . 
in the Diagrams section 
of LA 501 Service manual . 

a. Set the LA 501 controls as follows: 

SAMPLE INTERVAL 50 ns 
FORMAT Ch 0-15 x 256 
DISPLAY TIME 00 

b. Set the WR 501 Delay Selector Switch to OFF. 

c. Connect the oscilloscope or monitor to the output of 
the LA 501 via the BNC cables. 

d. Push the SLOPE Switch twice to get a display. 

e. CHECK-The intensified bit on the screen is at the 
n + 1 bit where n is the number on the Delay Count 
Switches. 

S-18 

f. Set FORMAT to Ch 7-0 x 512. 

g. CHECK-The intensified bit on the screen is at the nth 
bit where n is the number on the Delay Count Switches. 

h. Set FORMAT to Ch 0-3 x 1026. 

i. CHECK-The intensified bit on the screen is at the nth 
bit where n is the number on the Delay Count Switches. 

This completes the Performance Check and Adjustment 
procedure. 
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MANUAL CHANGE INFORMATION 

At Tektronix, we continually strive to keep up with latest electronic developments 
by adding circuit and component 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 into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Since the change information sheets 
are carried 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 printed. 

SERVICE NOTE 

Because of the universal parts procurement problem, some electrical parts in your 
instrument may be different from those described in the Replaceable Electrical Parts 
List. The parts used will in no way alter or compromise the performance or reliability 
of this instrument. They are installed when necessary to ensure prompt delivery to 
the customer. Order replacement parts from the Replaceable Electrical Parts List. 



CALIBRATION TEST EQUIPMENT REPLACEMENT 
Calibration Test Equipment Chart 

This chart compares TM 500 product performance to that of older Tektronix equipment. Only those 
characteristics where significant specification differences occur, are listed. In some cases the new instrument 
may not be a total functional replacement. Additional support instrumentation may be needed or a change in 
calibration procedure may be necessary. 

Comparison of Main Characteristics 

OM 501 replaces 7013 

PG 501 replaces 107 PG 501 - Risetime less than 3.5 ns into 107 - Risetime less than 3.0 ns into 
50 O. 500. 

108 PG 501 - 5 V output pulse; 3.5 ns Risetime. 108 - 10 V output pulse; 1 ns Risetime. 
111 PG 501 - Risetime less than 3.5 ns; 8 ns 111 - Risetime 0.5 ns; 30 to 250 ns 

Pretrigger pulse delay. Pretrigger Pulse delay. 
114 PG 501 - ±5 V output. 114 - ±10 V output. Short proof output. 
115 PG 501 - Does not have Paired, Burst, Gated, 115 - Paired, Burst, Gated, and Delayed 

or Delayed pulse mode; ±5 V dc pulse mode; ±10 V output. 
Offset. Has ±5 V output. Short-proof output. 

PG 502 replaces 107 
108 PG 502 - 5 V output 108 - 10 V output. 
111 PG 502 - Risetime less than 1 ns; 10 ns 111 - Risetime 0.5 ns; 30 to 250 ns 

Pretrigger pulse delay. Pretrigger pulse delay. 
114 PG 502 - ±5 V output 114 - ±10 V output. Short proof output. 
115 PG 502 - Does not have Paired, Burst, Gated, 115 - Paired, Burst, Gated, Delayed & Un-

Delayed & Undelayed pulse mode; delayed pulse mode; ±10 V output. 
Has ±5 V output. Short-proof output. 

2101 PG 502 - Does not have Paired or Delayed 2101 - Paired and Delayed pulse; 10 V 
pulse. Has ±5 V output. output. 

PG 506 replaces 106 PG 506 - Positive-going trigger output signal 106 - Positive and Negative-going trigger 
at least 1 V; High Amplitude out- output signal, 50 ns and 1 V; High 
put, 60 V. Amplitude output, 100 V. 

067-0502-01 PG 506 - Does not have chopped feature. 0502-01 - Comparator output can be alter-
nately chopped to a reference 
voltage. 

SG 503 replaces 190, 
190A, 190B SG 503 - Amplitude range 5 mV to 5.5 V p-p. 190B - Amplitude range 40 mV to 10 V p-p. 

191 SG 503 - Frequency range 250 kHz to 250 MHz. 191 - Frequency range 350 kHz to 100 MHz. 
067-0532-01 SG 503 - Frequency range 250 kHz to 250 MHz. 0532-01 - Frequency range 65 MHz to 500 MHz. 

TG 501 replaces 180, 
180A TG 501 - Marker outputs, 5 sec to 1 ns. 180A - Marker outputs, 5 sec to 1 Jls. 

Sinewave available at 5, 2, and 1 ns. Sinewave available at 20,10, 
Trigger output - slaved to marker and 2 ns. Trigger pulses 1, 10, 
output from 5 sec through 100 ns. 100 Hz; 1, 10, and 100 kHz. 
One time-mark can be generated at a Multiple time-marks can be 
time. generated simultaneously. 

181 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 181 - Marker outputs, 1, 10, 100, 1000, 
wave available at 5, 2, and 1 ns. and 10,000 JlS, plus 10 ns sinewave. 

184 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 184 - Marker outputs, 5 sec to 2 ns. Sine-
wave available at 5, 2, and 1 ns. wave available at 50, 20, 10, 5, 
Trigger output - slaved to marker and 2 ns. Separate trigger pulses 
output from 5 sec through 100 ns. of 1 and .1 sec; 10, 1, and .1 ms; 
One time-mark can be generated at 10 and 1 JlS. Marker amplifier pro-
a time. vides positive or negative time 

marks of 25 V min. Marker 
intervals of 1 and .1 sec; 10, 1, 
and .1 ms; 10 and 1 JlS. 

2901 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 2901 - Marker outputs, 5 sec to 0.1 Jls. 
wave available at 5, 2, and 1 ns. Sinewave available to 50, 10, 
Trigger output - slaved to marker and 5 ns. Separate trigger pulses, 
output from 5 sec through 100 ns. from 5 sec to 0.1 Jls. 
One time-mark can be generated at Multiple time-marks can be gene-
a time. rated simultaneously. 

NOTE: All TM SOO generator outputs are short-proof. All TM 500 plug-in instruments require TM SOO-Series Power Module. 
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MANUAL CHANGEIINFORMATION' 
TEKTRDNIX® 

commliled 10 
lec'hn/c.1 excellence 

PRODUCT ___ WR __ ~5~01 ______ ___ 

070-2168-00 

CHANGE REFERENCEC1/177 

DATE 1-12-77 

CHANGE: DESCRIPTION 

EFF SN B010l00 

ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES 

CHANGE TO: 

C421 283-0109-00 CAP. ,FXD,CER DI:27PF ,5%-,1KV 

C422 290-0S17-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V, 

C482 283-0144-00 CAP.,FXD,CER DI:33PF,1%,500V 

C488 290-0S17-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 

R42l 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,5%,0.25W 

R429 315-0241-00 RES. ,FXD,Ct1PSN:240 OHM,S%,0.25W 

R482 ' 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,S%,0.25W 

R488 31.5-0271-00 RES.,FXD,CMPSN:270 OHM,5%,O.25W 

U660 156-0496-01 MICROCIRCUIT,LI:V RGTR,DUAL TRKG,CHECKED 
REMOVE: 

CR436 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA,1N4152 

R425 315-0130-00 RES. ,FXD,CMPSN:13 OHM,5%,0.25W 

R426 31S-0202-00 RES.,FXD,CMPSN:2K OHM,5%,O.2SW 

R48S, 315-0130-00 RES.,FXD,CMPSN:130HM,5%,0.25W 

R487 31S-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 

ADD: 

C428 281-0791-00 CAP.,FXD,CER DI:270PF,10%,100V 

C451 283-0023-00 CAP.,FXD,CER DI:0.1UF,+80-20%,10V 

CR420 1S2-0141-02 SEMICOND DEVICE:SILICON,30V,1S0MA,1N4152 

CR480 152-0141-02 SEMICOND DEVICE:SILICON,30V,1S0MA,1N4152 

R428 ' 31S-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,0.25W 

R438 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,0.25W 

PAGE 1 OF 2 
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PRODUCT __ W=R-=--=..5-=-:01=--____ CHANGE REFERENCE c1/177 

CHANGE: DESCRIPTION 

SCHEMATIC CHANGES 

DIAGRAM~WORD RECOGNIZER - Partial 

. /(-...-.----+-c 
C482.: 

3.3 

-4.9V 

DATE 1-12-77 

Q4B4 

~------~~--~--~~4> 
R.4&2. C:488 R.488 

I • .3 K. (0. a4 F 2. 70 

c:. 42.1 
2..7 

-2.Y 

·15 U450D 
9 10102. 

Q.42.0 

--II f---.....-..---4-f 

~42.4 

R42.1 
1.3 K. 

-2.V 
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c..R.42.4 

Q.424 

P...429 
2.40 
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MANUAL CHANGEiINFORMATION" 
TEKTRONI~ PRODUCT_........;..:.::WR=5.=01=--__ CHANGE REFERENCE C31377 

070-2168-00 DATE 3-15-77 
committed to 

techn/c.' excellence 

CHANGE: DESCRIPTION 

EFF SN B010320-up 

Pilot· Change 119 

ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES 

CHANGE TO: 

u430 156-0880-00 MICROCIRCUIT,DI:DUAL D MASTER-SLAVE FLIP-FLOP 

U460 156-0226-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE,MC1662 

u430 and U460 are located on the MAIN circuit board assembly and 

are shown on diagram o WORD RECOGNIZER. 
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