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11. Press the SELECT button. Each time this key is pressed, a new voltage should appear on 
the screen. The voltage at TP208 should equal that voltage ± 1 %, ± 5 mV. If the voltages at 
the test point fall within this boundary, the Trigger/Time Base does not need adjustment. If 
this test is not passed, then the Trigger/Time Base DAC needs adjusting. To adjust the DAC, 
use the following procedure. 

TP105, DAC VIRTUAL GROUND 

R107 
DAC OFFSET 
ADJUST 

TP110, DAC GAIN REFERENCE 

J200 TP208 
DAC JUMPER DAC OUTPUT 

iUW ' r!r Ulll . 
,':: a' 

00", -',:i,' -, . . 

: -" --- --' -'-'-
r--o ,., 

- .. ,-. 

3625-216 

Figure 5-50. Trigger/Time Base board test point and adjustment locations. 

DAC Adjustment 

This adjustment procedure assumes the pre-adjustment test has just been performed, so the 
Trigger/Time Base boaard is on an extender and the DAS is in the Diagnostics menu with the 
DAC THRSH test selected. In addition to the equipment needed for the pre-adjustment test, you 
will need the following equipment to perform this procedure: 

o Small slotted screwdriver 

o Square pin shorting jumper 

1. The Trigger/Time Base is on an Extender and the DMM is hooked up as described in the pre­
adjustment test. The Trigger/Time Base DAC THRSH test is selected in the Diagnostics 
menu. 

2. In the DAS THRSH test, select a 0.00 V output. 

5-125 
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3. Move the shorting jumper at J200 on the Trigger/Time Base board from pins 2 and 3 to pins 
1 and 2 (see Figure 5-50). 

4. Move the positive lead of the DMM to TP110 (see Figure 5-50). Leave the ground lead of the 
DMM at TP1 05. 

5. Adjust trimmer potentiometer R110 for 1.60 V, ±0.05% across the two test pOints. 

6. Move the positive lead of the DMM to TP208 on the Trigger/Time Base board (see Figure 
5-50). 

7. Adjust potentiometer R106 (see Figure 5-50) for 0.00 V, ± 1 mV across these two pOints. 

8. Move the jumper at J200 from pins 1 and 2 back to pins 2 and 3. 

9. Turn off the DAS, disconnect the DMM, and re-install the Trigger/Time Base in the DAS 
mainframe. 

91A32 ACQUISITION MODULE ADJUSTMENTS 

Pre-adjustment Test 

The 91 A32 module has a total of nine adjustments in two different circuitry areas. There are four 
adjustments to the write-enable circuitry; any test of this area would require as much effort to 
perform as the actual adjustment, so no pre-adjustment test is given. 

There are also five adjustments in the digital-to-analog converter (DAC) circuitry. There is a pre­
adjustment test for the DAC, which is given below. You will need the following equipment to 
perform the DAC pre-adjustment test: 

• DAS mainframe 

• Digital multimeter (DMM) with leads 

" Main Extender board 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe 
while the power is on. Doing so will probably damage the module or sub-assembly. 

1. Turn off the DAS mainframe. 

2. Remove the 91 A32 module from the mainframe. 

3. Set the square pin jumpers on the Main Extender board to accept a 91 A32 module. 
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4. Insert the Main Extender board in the slot that the 91 A32 occupied in the mainframe. Install 
the 91 A32 on top of the extender. 

5. Connect the positive lead of the DMM to pin 6 of U122 on the 91A32 (see Figure 5-51). 
Connect the DMM ground lead to TP147 on the 91A32. 

PIN 6 OF'U122, U133, U140, U142, DAC OUTPUTS 

R120, R131 
R138, R143 
DAC OFFSET 
ADJUSTS 

6, Turn on the DMM. 

TP147, DAC VIRTUAL GROUND TP162, 
R147, DAC GAIN ADJUST ODD WE PULSE 

TP148, DAC GAIN REFERENCE 

:~i~:~~RrJ~iJ~~ 
.. S-....!~_, _, _, _'_' _' _' _' _' _' 

"1147 .. flU'" 11415 

C435 C158 
ODD FALLING 
EDGE ADJUST 

EVEN RISING 
EDGE ADJUST 

3625-217 

Figure 5-51. 91A32 test point and adjustment locations. 

7, Turn on the DAS mainframe while holding down the STOP key to cause a self-test diagnostic 
failure. 

8. When the power-up tests are finished, press the START SYSTEM key to enter the Diagnos­
tics menu. 

9. Adjust fields in the Diagnostic menu to run SINGLE tests on the slot with the 91 A32 under 
test in it. Select to run function 3, DAC THRSH. Press START SYSTEM to initiate the test. 

10. The voltage read by the DMM should equal the voltage shown on the screen, within ± 1 %, 
±5mV. 
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11. Press the SELECT button. Each time this button is pressed a new voltage should appear on 
the screen. The voltage measured by the DMM should equal the one shown on the screen 
within ± 1%, ±5 mY. 

12. Move the positive lead of the DMM to pin 6 of U133. Verify the accuracy of all selectable 
voltages at this test point (within ± 1%, ±5 mY). Repeat the verification at pin 6 of U140 and 
at pin 6 of U142 (see Figure 5-51). If all the selected voltages are accurate, perform only the 
91 A32 write-enable adjustment procedure below. If the voltages read are not accurate, per­
form both the DAC and the write-enable adjustment procedures for the 91 A32. 

DAC Adjustment 

This adjustment procedure assumes the pre-adjustment test has just been performed for this 
module. Therefore, the 91 A32 is on an extender and the DAS is in the Diagnostics menu with the 
DAC THRSH test selected for the module being adjusted. In addition to the equipment needed for 
the pre-adjustment test, you will need the following equipment to perform this procedure: 

III Small slotted screwdriver 

III Square pin shorting jumper 

1. The 91 A32 is on its extender and the digital multi meter is hooked up as described in the pre­
adjustment test. The Diagnostics menu is called up and the 91 A32 DAC THRSH test is 
selected. 

2. In the DAC THRSH test, press the SELECT button on the keyboard until 0.00 V is displayed. 

3. On Wi 03 of the 91 A32, move the shorting jumper at pins 2 and 3 to pins 1 and 2 (see Figure 
5-51 ). 

4. Move the positive lead of the DMM to TP148. Leave the ground lead at TP147 (see Figure 
5-51 ). 

5. Adjust trimmer potentiometer R147 for 1.60 V, ±0.5% across the two test pOints. 

6. Move the positive lead of the DMM to pin 6 of U122 on the 91A32. Adjust potentiometer 
R120 for 0.00 V, ±1 mV across the two test points. 

7. Move the positive lead of the DMM to pin 6 of U133 and adjust for 0.00 V, ± 1 mV using 
potentiometer R 131. 

8. Move the positive lead of the DMM to pin 6 of U140 and adjust for 0.00 V, ±1 mV using 
potentiometer R138. 

9. Move the positive lead of the DMM to pin 6 of U142 and adjust for 0.00 V, ± 1 mV using 
potentiometer R143. 

10. Remove the jumper from pins 1 and 2 at J1 03 and replace it on pins 2 and 3. 

11. Perform the write-enable adjustments as indicated in the next adjustment procedure. 



Verif. and Adjust. Procedures-DAS 9100 Series Service Vol. 1 

Write-Enable Adjustment SN 8014475 & UP (91A32 only) 

This adjustment procedure assumes either the 91 A32 DAC adjustment procedure or the pre­
adjustment test has just been performed. Therefore, the 91 A32 to be adjusted is on an Extender 
and the DAS is turned on. You will need the following additional equipment for this part of the 
adjustment: 

• Small slotted screwdriver 

• 100 MHz oscilloscope with two channels 

• Two probes for the above oscilloscope 

1. Remove the digital multimeter (DMM) from the 91 A32. The DMM will not be needed to make 
this adjustment. 

2. Press the TRIGGER SPEC button on the DAS keyboard. 

3. In the Trigger Specification menu, specify all "8" hexadecimal values in the TRIGGER ON 
field. This will prevent the 91 A32 from triggering. No other trigger fields should be set. The 
screen of the DAS should look like Figure 5-52. 

MODE: 91A32 ONL'y' TRIGGER SPECIFICATION 

91A32 CLOCK: m TRIGGER POSITION: IinDII 
TRIGGER ON OCCURRENCE: IIIIIDI 

D E F 
HEX HEX fEX 

TRIGGER ON millI m m 

POD3A POD3B 
STORE ONLY IF: Q = II Q = II 

3625·173 

Figure 5-52. 91A32 write-enable adjustment menu. 

4. Attach the probe for channel 1 of the oscilloscope to TP131 on the 91 A32. Attach the probe 
for channel 2 of the oscilloscope to TP160 (see Figure 5-51). The ground leads of the probes 
can be attached at any ground test point on the 91 A32. 

5. Set the oscilloscope to trigger off a rising edge on channel one. 

6. Set the jumpers at each of W241, W245, W441 , and W445 to short pins 2 and 3 together. 
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Verif. and Adjust. Procedures-DAS 9100 Series Service Vol. 1 
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~E I 

ill! 

3625·174 

Figure 5-53. 91A32 write·enable timing. 

7. Turn on the oscilloscope and press the START ACQUISITION button. Adjust the oscillo· 
scope for a display like the one shown in Figure 5-53 (2 V /div for both channels, time base set 
to 10 ns/div). 

NOTE 

Measure all waveform durations in the following steps at 50% of the amplitude of the 
waveform. 

8. Adjust variable capacitor C351 so the falling edge on channel 2 of the oscilloscope is 29 ns, 
± 1 ns after the rising edge in channel 1. If the capacitor cannot be set to this great a delay, 
change the jumper at W445 to connect pins 1 and 2 (not 2 and 3) and again adjust C351 to 
29 ns, ± 1 ns. 

9. Adjust capacitor C158 so the rising edge on channel 2 is 64 ns, ± 1 ns after the rising edge in 
channel 1. If the capacitor cannot be set to this great a delay, change the jumper at W245 to 
connect pins 1 and 2 (not 2 and 3) and again adjusting C158 to 64 ns, ± 1 ns. 

10. verrty that the falling edge on channel 2 was not disturbed by the rising edge adjustment. The 
oscilloscope display should now look like Figure 5-53. If the time values shown on channel 2 
of the oscilloscope are not accurate, perform steps 8 and 9 again until they are correct. 

11. Move the probe for channel 1 to TP121. Move the probe for channel 2 to TP162. The ground 
leads may be left where they were. Again, the oscilloscope display should look like the one 
shown in Figure 5-53. 

ADD AUG 1984 
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12. Adjust variable capacitor C435 so the falling edge on channel 2 of the oscilloscope is 29 ns, 
± 1 ns after the rising edge in channel 1. If the capacitor cannot be set to this great a delay, 
change the jumper at W441 to connect pins 1 and 2 (not 2 and 3) and again adjusting C435 
to 29 ns, ± 1 ns. 

13. Adjust capacitor C154 so the rising edge on channel 2 is 64 ns, ± 1 ns after the rising edge in 
channel 1. If the capacitor cannot be set to this great a delay, change the jumper W241 to 
connect pins 1 and 2 (not 2 and 3) and again adjust C154 to 64 ns, ± 1 ns. 

14. Verify that the falling edge in channel 2 was not disturbed by the rising edge adjustment. The 
oscilloscope display should look exactly like Figure 5-53. If the time values shown in channel 
2 are not accurate, perform steps 12 and 13 again until they are correct. 

15. Disconnect the oscilloscope from the 91 A32. Turn off the DAS mainframe and re-install the 
91 A32 module. 

91A08 ACQUISITION MODULE ADJUSTMENTS 

Pre-adjustment Test 

The 91 A08 module has a total of eight adjustments in three different circuitry areas. There are 
four adjustments to the write-enable circuitry; any test of this area would require as much effort to 
perform as the actual adjustment, so no pre-adjustment test is given. 

There are also three adjustments in the digital to analog converter (DAC) circuitry. There is a pre­
adjustment test for the DAC, which is given below. 

There is an adjustable delay line that under certain circumstances must be adjusted. The delay 
line should only be adjusted if one of the following parts of the 91 A08 module has been replaced 
since the last adjustment. 

Component Number 

A13Q601 
A13Q602 
A13U701 
A31 U605 
A13U615 
A13U511 

Component Type 

Transistor 
Transistor 
9685 
100163 
100102 
100102 

You will need the the following equipment to perform the pre-adjustment test for the DAC: 

• Digital multimeter (DMM) with leads 

• Main Extender board 

ADD AUG 1984 5-131A 



Verif. and Adjust. Procedures-DAS 9100 Series Service Vol. 1 

5-132A 

Do not install or remove any electrical module or sUb-assembly in a DAS mainframe 
while the power is on. Doing so will probably damage the module or sUb-assembly. 

1. Turn off the DAS mainframe. 

2. Remove the 91 AOS module to be tested from the mainframe and disconnect any probes. 

3. Set the square pin jumpers on the Main Extender board to accept a 91 AOS module. 

4. Insert the Main Extender board in slot 6 of the mainframe. This may involve removing a 
previously installed module from the mainframe. Install the 91 AOS on top of the extender. 
Install a shorting jumper on pins 1 and 2 of J208. 

5. Connect the positive lead of the DMM to TP201 on the 91 AOS (see Figure 5-54). Connect the 
DMM ground lead to TP106 on the 91A08. 

R101, DATA 
PROBE OFFSET 
ADJUST 

R105, CLOCK 
PROBE OFFSET 
ADJUST 

Tn"' ........... A"'P"'" 
If-c:,VI, UMIM 

THRESHOLD \ 
ADJUSTABLE 
DELAY FOR CLOCK 
TIMING 

TP285, TP281 
EVEN WE TEST POINTS 

TP106, DAC 
VIRTUAL GROUND 

TP111, DAC 
GAIN REFERENCE 

T"48 i, T"485 
R661, R65a, R665, R668 
WE ADJUSTS 

ODD WE TEST POINTS 

362S-21B 

Figure 5-54. 91 A08 test pOint and adjustment locations. 
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6. Turn on the DMM. 

7. Turn on the DAS mainframe while holding down the STOP key to cause a self-test diagnostic 
failure. 

S. When the power-up tests are finished, press the START SYSTEM key to enter the Diagnos­
tics menu. 

9. Adjust fields in the Diagnostic menu to run SINGLE tests on the slot with the 91 ADS under 
test in it. Select to run function 5, DAC THRSH. Press START SYSTEM to initiate the test. 

10. The voltage between test points TP201 and TP106 should equal the voltage shown on the 
screen within ± 1 %, ± 5 mY. Measure this voltage with the digital multimeter. 

11. Press the SELECT button. Each time this button is pressed, a new voltage should appear on 
the screen. The voltage shown on the DMM should equal the one shown on the screen within 
±1%, ±5 mY. 

12. Remove the positive lead of the DMM from TP201 and connect it to TP204. Move the 
negative lead of the DMM to a GND TP. Press the SELECT button. Each time this button is 
pressed, a new voltage should appear on the screen. The voltage shown on the DMM should 
be within the high and low levels shown below. If all the selected voltages are accurate, 
perform only the 91 ADS write-enable adjustment procedure. If the voltages measured are not 
accurate, perform both the 91 ADS DAC and write-enable adjustments. 

Menu 

0.00 
+1.6000 
-1.5S75 

DAC Adjustment 

Low 

.749 V 

.101 V 
1.376 V 

Nominal 

.750 V 

.110 V 
1.3S5 V 

High 

.751 V 

.119 V 
1.394 V 

This adjustment procedure assumes the pre-adjustment test has just been performed for this 
module. Therefore, the 91 ADS is on an extender in slot 6 and the DAS is in the Diagnostics menu 
with the DAC THRSH test selected for the module being adjusted. In addition to the equipment 
needed for the pre-adjustment test, you will need the following tools for this procedure: 

o Small slotted screwdriver 

" Square pin shorting jumper 

1. The 91 ADS is on its extender and the DMM is hooked up as described in the pre-adjustment 
test. The Diagnostics menu is called up and the 91 A08 DAC THRSH test is selected. 

2. In the DAC THRSH test, press the SELECT button on the keyboard until 0.00 V is displayed. 

3. Insert the jumper at J20S pins 1 and 2 on the 91 ADS (see Figure 5-54). 

4. Move the positive lead of the DMM to TP111. Leave the ground lead at TP1 06 (see Figure 
5-54). 
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5. Adjust trimmer potentiometer R 110 for 1 .60 V, ± 0.5% across the two test points. 

6. Move the positive lead of the DMM to TP201 on the 91AOa. Adjust potentiometer R101 for 
0.00 V, ± 1 mV across the two test pOints. 

7. Move the ground or negative lead of the DMM to any convienient ground test point on the 
91 AOa circuit board. 

a. Move the positive lead of the DMM to TP204 and adjust potentiometer R105 for 0.750 V, 
± 0.5 mV between the two test pOints. 

9. Remove the jumper at J20a. (If J20a has three square pins place the jumper on pins 2 and 3. 

10. Perform the 91 AOa write-enable adjustment procedure. 

Write-Enable Adjustment 

This procedure assumes either the 91 AOa DAC adjustment procedure or the 91 AOa pre­
adjustment test has just been performed. Therefore, the 91 AOa to be adjusted is on an extender 
and the DAS is turned on. You will need the following additional equipment for this part of the 
adjustment: 

• Small slotted screwdriver 

• 350 MHz oscilloscope with two channels 

• Two probes for the above oscilloscope 

1. Remove the digital multimeter from the 91AOa. The DMM will not be needed for this 
adjustment. 

2. Press the TRIGGER SPEC button the DAS keyboard. 

3. In the Trigger Specification menu, set the MODE field to 91AOa ONLY and specify all "8" 
hexadecimal values in the TRIGGER ON field. This will prevent the 91 AOa from triggering. Do 
not change any other fields in the menu. The display of the DAS should now look like Figure 
5-55. 

4. Attach the probe for channel 1 of the oscilloscope to test point EAO (TP2a1) on the 91 AOa. 
Attach the probe for channel 2 of the scope to EWE (TP2a5) (see Figure 5-54). The ground 
iCGd:; of the piob65 can be aiii:tl;ileu ai any ground test POInt on the 91 AOa. 

5. Set the oscilloscope to trigger off a rising edge on channel one. 

6. Turn on the oscilloscope and press the START ACQUISITION button. Adjust the oscillo­
scope for a display like the one shown in Figure 5-56 (500 mV/div for both channels, time 
base set to 10 ns/div). 

REV MAY 1983 
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TRIGGER SPECIFICATION 

91ABS CLOCK: .R~I. 

o 
HEX 

TRIGGER ON .. 
GLITCHES _ 

POD6C 
STORE MY IF: Q = • 

MODE: 91A08 ott')' 

TRIGGER POSITlotl: ~ 

3625-175 

Figure 5-55. 91A08 write-enable adjustment menu. 
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Figure 5-56. 91A08 write-enable timing. 

NOTE 

10 hS 

11111111111 1111111 
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Measure aI/ waveform durations in the fol/owing steps at 50% of the amplitude of the 
waveform. 

7. Adjust variable resistor R661 so the falling edge on channel 2 of the scope is 4 ns, ± 0.5 ns 
after the rising edge in channel 1. 

8. Adjust resistor R658 so the rising edge on channel 2 is 13 ns, ± 0.5 ns after the rising edge in 
channel 1. 
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9. Verify that the falling edge on channel 2 was not disturbed by the rising edge adjustment. The 
oscilloscope display should now look exactly like Figure 5-56. If the time values shown on 
channel 2 of the scope are not accurate, perform steps 8 and 9 again until they are correct. 

10. Move the probe for channel 1 to OWO (TP481). Move the probe for channel 2 to OWE 
(TP485). The ground leads may be left where they were. Again, the oscilloscope display 
should look like the one shown in Figure 5-56. 

11. Adjust variable resistor R665 so the falling edge on channel 2 of the oscilloscope is 4 ns, 
± 0.5 ns after the rising edge in channel 1. 

12. Adjust resistor R668 so the rising edge on channel 2 is 13 ns, ± 0.5 ns after the rising edge in 
channel 1. 

13. Verify that the falling edge in channel 2 was not disturbed by the rising edge adjustment. The 
oscilloscope display should look exactly like Figure 5-56. If the time values shown in channel 
2 are not accurate, perform steps 12 and 13 again until they are correct. 

14. Read the introduction to the 91 A08 external clock adjustment to see if that adjustment is 
needed by the 91 A08 being adjusted. 

External Clock Adjustment 

This adjustment procedure should be performed only if one of the following parts of the 91 A08 
module has been replaced since the last adjustment. 

Component Number 

A13Q601 
A13Q602 
A13U701 
A31 U605 
A13U615 
A13U511 

Component Type 

Transistor 
Transistor 
9685 
100163 
100102 
100102 

This adjustment procedure assumes the 91 A08 write-enable adjustment procedure has just been 
completed. Therefore, the 91 A08 to be adjusted is on an extender and the DAS is turned on. (If 
this adjustment is not applicable, the DAS mainframe should be turned off, the test equipment 
disconnected, and the 91 A08 module re-installed.) 

The adjustment procedure involves taking data that is used to calculate the proper length of a 
cable. The cable acts as a delay line that controls when the clock signal arrives from the 100 MHz 
Clock Probe. 

The following additional equipment is needed for this part of the adjustment: 

• P6454 100 MHz Clock Probe 

• 350 MHz, 2-channel oscilloscope 
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o Two probes for above oscilloscope 

o 250 MHz variable amplitude pulse generator 

o 50 n termination for the above pulse generator 

o Wire strippers 

o Soldering iron and solder 

NOTE 

Measure aI/ waveform durations in the fol/owing steps at 50% of the amplitude of the 
waveform. 

1. Connect the P6454 100 MHz Clock Probe to the 91 AOa module. Do not connect a data 
acquisition probe to connector C. 

2. Attach the 50 n termination to the output of the pulse generator. Adjust the pulse generator 
to: 

Low Voltage = 0.4 V 
High Voltage = 2.4 V 
Period = 500 ns 
High pulse width = 200 ns 

3. Adjust the oscilloscope to: 
Channel A and B = 0.5 V/div 
Sweep = 2 ns/div 

4. Attach both of the oscilloscope probes to the output of the pulse generator. Verify that both 
channels of the oscilloscope have the same propagation delay. If they do not have the same 
propogation delay, note which channel is slower and read the difference between the two 
channels to the greatest possible accuracy (increments of 0.2 ns should be possible). Record 
the difference in nanoseconds as SC. If there is no difference, record 0 ns. The SC value will 
be used in a later calculation. 

5. Remove the oscilloscope from the output of the pulse generator. Connect the output of the 
pulse generator to the P6454 clock probe's clock input. Connect the ground of the pulse 
generator to the reference input of the clock probe. 

6. Connect the slower of the two oscilloscope channels (the channel that had the right-most 
rising edge in step 4) to TP511 (if the delay is the same, either probe may be used). Connect 
the ground of the probe to any convienient ground on the board. Connect the other channel 
of the scope to the input of the clock probe (DO NOT connect it at the output of the pulse 
generator). Refer to Figure 5-57. 
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3625-177 

Figure 5-57. 91A08 clock delay adjustment equipment setup. 

7. Enter the DAS Trigger Specification menu. The mode should already be set to 91A08 ONLY, 
and the TRIGGER ON field should contain only Bs. Change the clock to external rising edge. 
The menu should now look like Figure 5-58. 

TRIGGER SPECIFICATION 

91A98 CLOCK: Nm.-
B 

HEX 
TRIGGER ON .. 
Q.ITCHES _ 

POD6C 
STORE otl.V IF: Q = II 

I'DJE: 

TRIGGER POSITION: .. 

----------------------------- -- I 

3625·178 

Figure 5-58. 91AOB clock delay adjustment menu. 

8. Press the START ACQUISITION key. The channel connected to TP511 should display a 
clock. 
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Figure 5-59. 91A08 clock delay adjustment waveform. 

9. Adjust each channel of the oscilloscope so each of the two waveforms is centered around 
a horizontal graticule line. See Figure 5-59. 

10. Read the time difference between the point where the input to the clock probe crosses its 
center line to where the signal on TP511 crosses its center line (the propagation time). 
Record this time in nanoseconds as TP. 

11. Use the following formula to determine how much the clock delay must be lengthened or 
shortened. 

Adjustment (in) = (TP ns + SC ns - 21 ns) x (a in/ns) 

Record the adjustment length in inches. Also record whether the result is positive or 
negative. 

12. If the calculated adjustment is less than two inches in either direction, then the delay line is 
within specifications and does not need to be altered; the procedure is finished. Remove the 
test equipment, turn off the DAS mainframe, and re-install the 91 AOa module. 

If the calculated adjustment is ~2 inches, then continue this procedure to perform steps 13 
through 15. 

13. On the 91 AOa board, locate the coaxial cable soldered to jacks J302 and J705. Unsolder this 
cable from the circuit board and uncoil it from the toroid. If the adjustment length is positive 
go to step 14a. If the adjustment length is negative go to step 14b. 

14a.lf the adjustment length is positive, some cable must be removed from the delay line. Mea­
sure the distance specified as the adjustment length from either end. Clip the cable at that 
point (as accurately as possible). Go to step 15. 
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14b.lf the adjustment length is negative, the cable needs to be longer than it is. Measure the 
length of the present cable. Add to this distance the adjustment length. Get another piece of 
cable (use only the cable type specified in the parts list). Cut this new cable to the length 
calculated above (cut as accurately as possible). Install connectors on both ends of the new 
cable. Throw the old cable away. Go to step 15. 

15. Re-coil the modified cable around the toroidal form. Solder one end of the cable to J302 and 
the other end to J705. Return to step 8 and perform the procedure again from that point to 
verify that the cable is properly lengthened or shortened. 

91P16 PATTERN GENERATOR MODULE ADJUSTMENTS 

Pre-adjustment Test 

The 91 P16 Pattern Generator has a total of three different adjustments in two different circuitry 
areas. There are two adjustments to the write-enable circuitry of the stack. There is one adjust­
ment to the strobe timing circuitry. Any test of these areas would require as much effort to 
perform as the actual adjustment, so no pre-adjustment test is given. 

TP336, WE 
CLOCK 

R360, FALLING 
EDGE ADJUST 

C197 STROBE 
TIMING ADJUST 

Q 
m1a 

:r:::::::::::::::::::::::::::::::::::::::::::::::·-::r"-----""uir::':::::::::::::::::::: ::::::::::::::::::::..----+-'=----'---' 

R663, RISING TP294 
EDGE ADJUST CLOCK OUTPUT 

3625~ 180 

Figure 5-60. 91P16 test point and adjustment locations. 
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Strobe Timing Adjustment 

You will need the following equipment to perform this procedure: 

o DAS mainframe 

<> Main Extender board 

o 100 MHz oscilloscope with two channels 

o Two probes for the above oscilloscope 

o Small slotted screwdriver 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe 
while the power is on. Doing so will probably damage the module or sub-assembly. 

1. Turn off the DAS mainframe. 

2. Remove the 91 P16 Pattern Generator to be tested from the mainframe. 

3. Adjust the square pin shorting jumpers on the Main Extender board to accept a 91 P16 
module. 

4. Insert the Main Extender board in the slot where the 91 P16 resided. Install the 91 P16 on top 
of the extender. 

5. Turn on the DAS. After the power-up sequence is done, enter the Pattern Generator menu. 

6. With the Pattern Generator menu in PROGRAM mode, replace the instructions at sequence 
zero with the following program: 

SEQ LABEL _ IHSTRUCTIOHS STROBES 

XXXX CALL A 01 
3625·363 

If there are Pattern Generator Expanders in the system, there will be more output vector 
spaces (under the HEX field). Specify all output data as X (don't care). Set the Pattern 
Generator clock to 2 MS. 

7. Enter the Pattern Generator Timing menu. Adjust all strobes shown in the menu to the 
following value. 

DELAY 
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8. Attach the probe for channel 1 of the oscilloscope to test point TP294 on the 91 P16. Attach 
the probe for channel 2 of the oscilloscope to TP266 (see Figure 5-60). Set the oscilloscope 
to trigger off a rising edge in channel 1. Attach the ground leads of the probes to any 
convenient ground point on the Pattern Generator. 

9. Turn on the oscilloscope and press the START PAT GEN key on the DAS. Adjust the 
oscilloscope to show a display like the one shown in Figure 5-61. 
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Figure 5-61. 91P16 strobe clock adjustment. 

NOTE 

Measure aI/ waveform durations in the fol/owing steps at 50% of the amplitude of the 
waveform. 

10. Adjust capacitor C197 so the pulse width shown on channel 1 is 1.00 1J,S, ± 1 0 ns. 

11. Perform the 91 P16 write-enable adjustment procedure. 

Write-Enable Timing Adjustment 

The same equipment used to adjust the 91 P16 strobe timing is used for this procedure. This 
procedure assumes that the strobe timing adjustment has just been performed so the 91 P16 is on 
an extender and the oscilloscope is connected to the 91 P16 board. The menu setup for this 
adjustment and the strobe adjustment is also identical. 

1. Move the probe for channel 1 to test point TP336. Put the probe for channel 2 on TP363. 
Reconnect the probe ground leads as necessary. Adjust the oscilloscope to show a display 
like the one shown in Figure 5-62. 
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Figure 5-62. 91P16 write-enable adjustment timing. 

NOTE 

Measure aI/ waveform durations in the fol/owing steps at 50% of the amplitude of the 
waveform. 

2. Adjust potentiometer R360 (see Figure 5-60) so the falling edge in channel 2 is 15 ns, ± 1 ns 
after the rising edge in channel 1. 

3. Adjust potentiometer R663 so the rising edge in channel 2 is 25 ns, ± 1 ns after the rising 
edge in channel 1_ 

4_ Verify that the rising edge adjustment did not disturb the accuracy of the falling edge posi­
tion. The oscilloscope display should look like Figure 5-62. If the time values shown on the 
oscilloscope are not accurate, perform steps 2 and 3 again until they are correct. 

5. Disconnect the oscilloscope. Turn off the DAS mainframe and reinstall the 91 P16_ 

91 P32 PATTERN GENERATOR EXPANDER MODULE ADJUSTMENTS 

Pre-adjustment Test 

The 91 P32 Pattern Generator Expander has one adjustment that corrects strobe timing. Any test 
of this area would require as much effort as the actual adjustment, so no pre-adjustment test is 
given. 
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C158, STROBE 
TIMING ADJUST 

TP353, STROBE 

R1S3~R159 
R1S4 L&- e160 

~':, ~ ::,' :re! r.l ~ :; ~ i G' ~ : ~~~ 

Figure 5-63. 91 P32 test point and adjustment locations. 

Strobe Timing Adjustment 

You will need the following equipment to perform this procedure: 

• DAS mainframe 

• Main Extender board 

• Small slotted screwdriver 

.. 100 MHz oscilloscope 

• One probe for the above oscilloscope 

3625-183 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe 
while the power is on. Doing so will probably damage the module or sub-assembly. 

1. Turn off the DAS mainframe. 

2. Remove the Pattern Generator Expander to be adjusted from the mainframe. 

3. Adjust the square pin shorting jumpers on the Main Extender board to accept a 91 P32 
module 
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4. Insert the Main Extender board in the bus slot where the 91 P32 resided in the mainframe. 
Install the 91 P32 on top of the extender. 

5. Turn on the DAS. After the power-up sequence is done, enter the Pattern Generator Pro­
gram menu. 

6. With the Pattern Generator menu in PROGRAM mode, replace the instructions at sequence 
zero with the following program: 

SEQ LABEL l1li lIB _ lIB lIB INSTRUCTIONS STROBES 

9 A xxxx XXXX XXXX XXXX XXXX CALL A 9123456789 

3625-364 

If the system being used contains only one 91 P32 (the one being adjusted), there will be eight 
fewer Xs under the HEX field and the DAS will only allow values 0 through 5 to be entered in 
the STROBES field. Either way, this adjustment will not be affected. 

7. Enter the Pattern Generator Timing menu. Adjust all strobes shown in the menu to the 
following value. 

DELAV WIDTH .... SHAPE .. 
8. Attach the oscilloscope probe to test point TP353 on the 91 P32 (see Figure 5-63). Attach the 

ground lead of the probe to any convenient ground pOint on the Pattern Generator Expander. 
Set the oscilloscope to trigger off a rising edge. 

9. Turn on the oscilloscope and press the START PAT GEN key on the DAS. Adjust the 
oscilloscope to show a display like the one shown in Figure 5-64. 
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Figure 5-64. 91P32 strobe clock adjustment. 
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NOTE 

Measure all waveform durations in the following steps at 50% of the amplitude of the 
waveform. 

10. Adjust capacitor C158 so the pulse width shown on channel 2 is 1.00 p,s, ± 10 ns. 

11. Disconnect the oscilloscope. Turn off the DAS mainframe and reinstall the 91 P32 module. 

TAPE DRIVE (OPTION 01) ADJUSTMENT 

Pre-adjustment Test 

The tape drive, Option 01 for the DAS, has one adjustment that sets the gain of the programma­
ble gain amplifier. This adjustment should only be performed if the tape drive is repaired or if the 
drive will not pass the performance check. 

TP7, TAPE 
PRE-AMP OUTPUT 

R831, PRE-AMP 
ADJUST 

Figure 5-65. Tape Drive test point and adjustment locations. 
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Readback Gain Adjustment 

You will need the following equipment to perform this procedure: 

• DAS mainframe 

• Tape Drive Extender cable 

• DAS formatted data cartridge 

• Small slotted screwdriver 

• Oscilloscope 

• Probe for the above oscilloscope 

Do not install or remove any electrical module or SUb-assembly in a DAS mainframe 
while the power is on. Doing so will probably damage the module or sub-assembly. 

1. Turn off the DAS mainframe. 

2. Remove the front fan from the mainframe. The adjustment is located under the front fan 
housing, and is inaccessible while the front fan is in the mainframe. Instructions for removing 
the front fan may be found in the Maintenance: General Information section. 

3. The top of the tape drive unit should now be exposed for adjustment access. Reinstall only 
the Controller and Trigger/Time Base boards that were removed while removing the fan. No 
other modules should be reinstalled at this time. 

4. Turn on the DAS mainframe while holding down the STOP key to cause a power-up self-test 
failure. Press START SYSTEM to enter the diagnostic menu. 

5. Select to run tests on slot 0, the Controller. Set the diagnostics for single mode, function 2 
(TAPE READ). 

6. Insert the DAS formatted data cartridge in the tape drive. 

7. Connect a channel of the oscilloscope to TP7 on the Tape Drive Data board (A 18A 1). Set the 
oscilloscope 500 mV /div and 2 ms/div with triggering on the positive slope. 

8. Press START SYSTEM. There are two waveforms illustrated in Figures 5-66 and 5-67. 
Figure 5-66 illustrates the expected waveform when a formatted tape with no data is used. 
Figure 5-67 illustrates the expected waveform from a formatted tape with data. 

9. Refer to Figure 5-66 and adjust R831 on the Tape Drive Data board to obtain a 2 V peak-to­
peak waveform. Note that the waveform amplitude is data-dependent, and that the 2 V peak­
to-peak is an average or center value for this adjustment. The tolerance for the 2 V 
peak-to-peak is greater than the data-dependent amplitude variations. 
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10. Turn off the DAS mainframe and disconnect the test equipment. Reinstall the front fan and 
fan housing and replace all instrument modules. 
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Figure 5-66. Tape Drive adjustment with no data. 
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(TAPE WITH DATA) 

Figure 5-67. Tape Drive waveform with data. 
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PERFORMANCE CHECK 

The Performance Check Procedure provides a detailed check of internal and external product 
characteristics. These checks can be extensive and time-consuming. Under normal circum­
stances the Functional Check Procedures will provide an adequate test of product performance in 
a less costly manner. 

The Performance Check Procedure is organized into sets of tests for each sub-assembly of the 
mainframe, for each type of instrument module, for each probe type, and finally for each option 
type. 

MAIN POWER SUPPLY PERFORMANCE CHECK 

There is no performance check procedure for the DAS main power supply. The functional check, 
given previously, verifies all of the performance requirements of the supply. 

+ 5 V POWER SUPPLY PERFORMANCE CHECK 

There is no performance check procedure for the DAS + 5 V power supplies. The functional 
check, given previously, verifies all of the performance requirements of the supplies. 

KEYBOARD PERFORMANCE CHECK 

There is no performance check procedure for the keyboard. The functional check, given previous­
ly, is sufficient to verify the operation of the keyboard. 

MOTOROLA DISPLAY MONITOR PERFORMANCE CHECK 

There is no performance check procedure for the Motorola Display Monitor. The functional check, 
given previously, is sufficient to verify the operation of the Motorola Display Monitor. 

COLOR DISPLAY MONITOR PERFORMANCE CHECK 

r Wit/lUliNG j 
'k" ¥M¥0W!:iW.dS$@MiW;2 

This procedure makes high voltages (up to 21 kV) accessible to the technician. Watch 
your fingers while probing in the display monitor. 

(1) Peryormance Check Setup Procedure 

You will need the following equipment to perform the next adjustment procedures: 

o DAS9129 mainframe with the monitor to be adjusted installed 

o Slotted screwdriver 

o POZIDRIV-type screwdriver 
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WARNING I 
Do not remove or install any panels on a DAS mainframe while the power is on. Doing 
so could cause a temporary high voltage short to the panel that would be dangerous 
for the technician. 

1. Turn off the DAS mainframe. 

2. Remove the top outside panel of the DAS mainframe. Also remove the mainframe side panel 
that is adjacent to the color display monitor. 

3. Remove the eight screws (6-32 x 0.250) securing the black monitor cover to the 
monitor itself. Do not try to lift the cover off yet. 

4. Remove the three screws (6-32 x 0.250) securing the side of the monitor cover to the bottom 
rail of the mainframe. 

Do not bend or dent the soft mu-metal shield. If it is bent or dented, it may retain strong 
magnetic fields that will distort the color purity. Distortion caused by dents in the mu­
metal shield cannot be removed by the degaussing coil. 

5. Lift the black enamelled cover and the mu-metal shield out of the mainframe. Observe that 
the tapered end of the mu-metal shield is toward the rear of the mainframe. 

The display monitor is now exposed so test pOints are accessible for measurements. 

(2) Risetime Verification 

WARNING I 
The following measurements are made in a high voltage region (up to 21 kV). Use 
caution when probing in these areas. 

The only performance requirement for the color display monitor that requires checking is the video 
risetime. 

You will need the following additional equipment to perform this procedure: 

e 60 MHz oscilloscope with probe 

• 2.2 pF, 200 V capaCitor 
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1. Connect the 2.2 pF capacitor to the oscilloscope probe as shown in Figure 5-68. The video 
signals from the Z-axis board will be monitored through this capacitor. 

THIS LEAD 2.2 pF 
HOOKED AND CAPACITOR 
CLIPPED SHORT 

THIS LEAD INSERTED 
THROUGH PROBE HOOK TIP 
THEN WRAPPED AROUND 

Figure 5-68. Connecting the 2.2 pF capacitor to the oscilloscope probe. 

2. Turn on the DAS mainframe. 

3. Connect the free end of the 2.2 pF capacitor to test point TP230, the green video Signal, on 
the Z-axis board (see Figure 5-69 for the location of the test point). 

4. Adjust the oscilloscope for as stable a trace as possible. The rise time for any video pulses 
should be less than 35 ns. 

5. Remove the free end of the 2.2 pF capacitor from TP230 and connect it to TP240, the red 
video signal. Again, the rise time for the video should be less than 35 ns. 

6. Remove the free end of the 2.2 pF capacitor from TP240 and connect it to TP250, the yellow 
video signal. The rise time for this signal should be less than 35 ns. 

7. Remove the capacitor from the tip of the oscilloscope probe. 

This completes the performance check of the color display monitor. There are some supplemental 
tests to check functionality of the monitor that follow. If you do not wish to perform these extra 
tests, the test setup may now be dismantled. 
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Figure 5-69. Color Display Monitor performance check test points, Z-axis board. 
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Turn off the DAS mainframe before replacing the covers on the display monitor and the 
mainframe. Failure to do so may cause temporary high voltage shorts in the 
mainframe. 

The next steps are procedures that can be used to check the functionality of the color display 
monitor. 

NOTE 

The rest of the tests for the color display monitor are not performance checks. They are 
supplemental verification procedures that should not be interpreted as performance 
requirements. 

(3) Monitor Power Supply Checks 

The following measurements are made in a high voltage region (up to 21 kV). Use 
caution when probing in these areas. 

The following checks verify the functions of the display monitor power supply. You will need the 
following additional equipment to perform these checks: 

o 60 MHz oscilloscope with probe 

• Digital multimeter (DMM) 

o 200 n, 10 W resistor 

1. The display monitor should still be uncovered and the power to the DAS mainframe should 
be on. 

2. Examine the voltages provided by the display monitor power supply. The power supply and 
all the following test pOints are located on the Z-axis board of the monitor. 

3. With a DMM, examine the voltage at TP100 on the Z-axis board. The DMM should read 
between +104 and +116 V dc. 

4. Examine the voltage at TP114 on the Z-axis board. The DMM should read between +22.6 
and + 25.4 V dc. 

5. Examine the voltage at TP116 on the Z-axis board. The DMM should read -10.4 and 
-9.6 V dc. 
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6. Connect the 200 n, 10 W resistor firmly to ground. After making the ground connection, 
connect the other end of the 200 n resistor to TP100 on the Z-axis board (the + 11 0 V 
supply). 

The connection to ground should cause the + 11 0 V supply to current limit. This is made 
evident by a dim, flickering display with a reduced scan. 

7. Remove the 200 n resistor from the + 11 0 V supply. Also remove the resistor from its ground 
connection (the 200 n resistor will not be used again here). 

8. Connect an insulated wire firmly to ground. Touch the end of the wire to the following test 
pOints on the Z-axis board in sequence. Each time the connection is made, the display should 
malfunction. Each time the connection is removed, the display should return to normal. 

• TP100. The + 11 0 V dc supply 

• TP114. The + 24. V dc supply 

• TP116. The -10 V dc supply 

9. Remove the shorting wire from any test point and disconnect the ground connection. 

10. With the oscilloscope, observe the voltage at TP105 on the Z-axis board. The waveform 
should look like Figure 5-70. 

Z-AXIS BOARD 
BASE OF Q410 AND Q420 

=3.3 V p-p 
3625-367 

'Figure 5-70. Color Display Monitor power supply waveform (horizontal 10 Its/div., verticalS V/div). 

If the neutral times are wide, or the waveform is not stable, check U510 on the Z-axis board. 
In particular, examine the beam current sense signals into U510 pins 1 and 2, and the +12 V 
current sense signals into U510 pins 6 and 7. 

11. With the DMM, examine TP100 on the Z-axis board (+ 11 0 V dc). While monitoring the 
voltage on this test pOint, turn off the DAS mainframe. The voltage should immediately 
decrease to zero. This prevents bright flashes when the DAS mainframe is turned off and 
then on again (a dim flash is normal). 
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If the + 11 0 V supply stays high, check CR552, C523, Q443, and assosciated circuitry on the 
deflection board. 

This completes the supplemental power supply checks. If you do not wish to perform the rest of 
the supplemental checks, leave the DAS mainframe turned off and reassemble the mechanical 
package. 

NOTE 

The following tests are not performance checks. They are supplemental verification proce­
dures that should not be interpreted as performance requirements. 

(4) Supplemental Color Display Monitor Checks 

WARNING I 
The following measurements are made in a high voltage region (up to 21 kV) . Use 
caution when probing in these areas. 

The following checks verify a variety of functions in the color display monitor. You will need no 
additional equipment, beyond that already used in the previous tests. 

1. The display monitor should still be uncovered and the power to the DAS mainframe should 
be on. 

2. Use an oscilloscope to monitor test point TP265 (deflection board). The waveform on TP265 
is riding on top of approximately 110 V, so the oscilloscope should be ac coupled. 

3. TP265 should exhibit a parabolic waveform of approximately 2.2 V amplitude and 16.6 ms 
period. See Figure 5-71. There should be no lumps and the waveform should be symmetrical. 
If there are problems, examine U1168 and Q507 on the deflection board of the monitor. 

4. Remove the oscilloscope from the mainframe. With the DMM, check the voltage on the CRT 
filament. Connect the low probe of the DMM to test point TP126 on the Z-axis board. 
Connect the high probe of the DMM to end of R640 on the deflection board that is nearest 
the transformer shield (see Figure 5-69). The voltage read by the DMM should be 6.0 V dc, 
±0.3V. 

5. Remove the DMM from the display monitor. Turn the rear panel intenSity control up to 
maximum. Turn off the DAS mainframe. Turn the mainframe back on while holding down the 
STOP key. 

If the monitor comes up with a dim, flickering display, the current limit delay circuit is malfunc­
tioning. Check Q400 and associated circuits on the Z-axis board. 

6. Turn down the intensity control on the back panel to a comfortable level. Press the START 
SYSTEM key to enter the Diagnostics menu and select to run tests on slot 0, the Controller. 
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CORRECTION WAVEFORM 
DEFLECTION BOARD 
TP265 

3625-368 

Figure 5-71. Color Display Monitor horizontal bowing correction waveform (horizontal 5 ms/div., vertical 1 V/div). 

7. Select SINGLE mode, then select to run function 1; the DISPLAYS function. Start this test 
by pressing START SYSTEM. 

8. Press the SELECT button once to enter an all red display. Carefully note the current setting 
of the intensity range trimmer, R270 on the deflection board. 

9. Increase the rear panel intensity control to maximum. Then increase the intensity range 
trimmer, R270, while watching the screen of the CRT. The display should collapse to a dim, 
flickering picture. This verifies that the current limiting circuit is operating. 

10. Return the intensity range trimmer, R270 on the deflection board, to its original position. 
Reduce the rear panel intensity control to a comfortable level. 

This completes the supplemental checks of the color display monitor. The test setup may now be 
dismantled. 

Turn off the DAS mainframe before replacing the covers on the display monitor and the 
mainframe. Failure to do so may cause temporary high voltage shorts in the 
mainframe. 

CONTROLLER BOARD PERFORMANCE CHECK 

There is no performance check procedure for the Controller board. The functional check, given 
previously, is sufficient to verify the operation of the Controller board. 



Verif. and Adjust. Procedures-DAS 9100 Series Service Vol. 1 

TRIGGER/TIME BASE BOARD PERFORMANCE CHECK 

To verify complete operation of the Trigger/Time Base board, the functional check for the board 
should be performed before attempting this performance check. You will need the following equip­
ment to perform this performance check procedure: 

o DAS 9100 mainframe 

o DAS Service Maintenance Kit 

o P6452 External Clock Probe 

o 100 MHz frequency counter with 1 % resolution 

13 2 channel 100 MHz oscilloscope 

III 100 MHz pulse generator with variable amplitude and width 

o 3.5 digit digital multi meter (DMM) with 0.1% or greater accuracy 
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Figure 5-72. Test points on the Trigger/Time Base used in this performance check. 

For instructions on use of the various menus, refer to the Operating Information section of this 
manual. Refer to the beginning of this Verification and Adjustment Procedures section for infor­
mation on using the Main Extender board in the DAS Service Maintenance Kit. 
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NOTE 

Measure all waveform durations in the following steps at· 50% of the amplitude of the 
waveform. 

(1) Setup for the Performance Check 

These steps set up the mainframe for the entire performance check procedure. 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe 
while the power is on. Doing so will probably damage the module or sub-assembly. 

1. Turn off the DAS mainframe. 

2. Remove the Trigger/Time Base in the mainframe and install the Main Extender Board from 
the Service Maintenance Kit in slot 7 of the mainframe. Make sure the jumpers on the 
extender are in the proper configuration for a Trigger/Time Base. 

3. Install the Trigger/Time Base to be tested on top of the extender. 

4. Connect the P6452 External Clock Probe to the pod connector at the rear of the Trigger/ 
Time Base module. 

5. Verify that the recessed slide switch on the back of the probes is set to the NORM position 
on the probe. 

6. Turn on the DAS mainframe while holding down the STOP key to cause a power-up self-test 
failure. Enter the Diagnostics menu by pressing START SYSTEM. 

7. Select to run diagnostic tests on slot 7. Select SINGLE mode, FUNCTION 6 to run the DAC 
THRSH function on the Trigger/Time Base board. 

S. Connect the DMM to read the voltage between TP105 (ground) and TP20S (positive) on the 
Trigger/Time Base board (see Figure 5-72). 

(2) Threshold Accuracy Check 

The next steps verify the accuracy of the digital-tn-analog co!"!'!erter {DAC) ::1 the Tiiggei!TiiTi6 
Base board. This DAC controls the threshold voltage of the P6452 External Clock Probe. These 
steps assume the immediately preceding test setup is completed. 

1. Press the START SYSTEM key. The DAS display should still show the Diagnostics menu. 
The cursor should be in a field that reads +0.000 V. The DMM should now read somewhere 
between -0.005 V and +0.005 V. 
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2. Locate the recessed slide switch on the back of the external clock probe. Set the position of 
the switch to auxiliary. The DMM should now read between -0.020 V and +0.020 V. 

3. Press the SELECT key on the DAS keyboard. The DAC THRESHOLD SET field should read 
+ 1 .600 V. The DM M should read somewhere between + 6.18 V and + 6.62 V. 

4. Locate the recessed slide switch on the back of the external clock probe. Slide the switch 
back to the normal position. The DM M should now read between + 1.579 V and + 1 .621 V. 

5. Press the SELECT key again. The DAC THRESHOLD SET field should read -1.5875 V. The 
DMM should read between -1.609V and -1.566V. 

6. Again locate the recessed slide switch on the back of the external clock probe and set it to 
the auxilary position. The DMM should now read between -6.56 V and -6.13 V. 

7. Set the slide switch on the back of the external clock probe back to the normal position. 
Disconnect the DMM from the Trigger/Time Base board. Attach the ground of one channel of 
the oscilloscope to TP105 on the Trigger/Time Base board. Attach the input of the oscillo­
scope channel to TP208 (see Figure 5-72). 

(3) DAC Voltage Selectability Check 

The ability of the DAC to select all possible threshold voltages is now tested. 

1. Press SELECT on the DAS keyboard. The DAC THRESHOLD SET field should read 
RAMPING. 

2. Adjust the oscilloscope to show a voltage ramp made of discrete steps from high to low. 
Examine the ramp carefully to see whether any of the bits along the stair steps are 
misplaced. 

3. Disconnect the oscilloscope from the Trigger/Time Base board. 

(4) Setup for the External Clock Check 

The next steps set up test equipment and the DAS mainframe to perform the external clock 
check. 

1. Connect the external clock probe to pod connector C on the rear edge of the Trigger/Time 
Base. 

2. Connect all seven input lines of the external clock probe to the output of the pulse generator. 
Connect the GND SENSE line of the probe to the ground of the pulse generator. 

3. Press TRIGGER SPEC on the DAS keyboard. The DAS should display the Trigger Specifica­
tion menu. Move the cursor to the 91 A32 CLOCK field. 
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4. Press SELECT to select the external rising edge clock. Adjacent to the field saying EXTER­
NAL is a field saying TTL. Move the cursor into the field with TTL and press SELECT. The 
field should now read VAR. 

5. Adjacent to the VAR field is a field containing -1.30 V. Move the cursor into the field saying 
-1.30 V. Press and hold down the INCR key of the DAS. The field should increment as long 
as the key is pressed. Set the field to show +0.00 V. 

(5) External Clock Check 

These steps verify the external clock line receivers. It is assumed that the previous test setup is 
completed. 

1. Set the pulse generator to a 25 MHz (40 ns) pulse wave. Set the pulse wave so the low pulse 
is 19 ns long. Set the amplitude of the pulse wave to 500 mV peak to peak centered around 
ground. 

2. Examine the output of the pulse generator with the oscilloscope. Verify that the output of the 
pulse generator has a 19 ns low pulse and a 40 ns cycle time with an amplitude of 500 mY. 

3. With the oscilloscope, examine the waveforms on pins B1, A2 and B4 on Pi of the Main 
Extender board. These pins should show a 40 ns ECl level clock signal. These signals must 
have a high pulse that is at least 11 ns wide. 

4. With the oscilloscope, examine the waveforms on pins Ai, B3, and A4 on Pi of the Main 
Extender board. These pins should show a 40 ns ECl-level clock signal. These signals must 
have a low pulse that is at least 11 ns wide. 

5. Set the pulse generator so the high pulse is 19 ns long. The amplitude and duty cycle should 
remain the same. 

6. Examine the output of the pulse generator with the oscilloscope. Verify that the output of the 
pulse generator has a 19 ns high pulse and a 40 ns cycle time with an amplitude of 500 mV. 

7. With the oscilloscope, examine the waveforms on pins B1, A2 and B4 on Pi of the Main 
Extender board. These pins should show a 40 ns ECl level clock signal. These signals must 
have a high pulse that is at least 11 ns wide. 

8. With the oscilloscope, examine the waveforms on pins Ai, B3, and A4 on Pi of the Main 
Extender board. These pins should show a 40 ns ECl-level clock signal. Th~s~ s1Q!"!e!s r.1t!st 
i IClve a iow puise mat is at least 11 ns wide. 

(6) Internal Clock Check 

The next steps verify the accuracy of the internal clock provided by the Trigger/Time Base. 

1. Press the TRIGGER SPEC key on the DAS. The display should show the Trigger Specifica­
tion menu. 



Verif. and Adjust. Procedures-DAS 9100 Series Service Vol. 1 

2. Move the cursor on the DAS screen into the 91 A32 CLOCK field. Press the SELECT button 
until the field reads 1 MS. Then press the DECR button and hold it down. The field should 
decrement until it shows 40 ns. 

3. Connect the frequency counter to pin A 15 on P1 of the Main Extender Board. Press the 
START ACQUISITION key on the DAS keyboard. 

4. The frequency counter should read 25 MHz, ± 1 %. 

This completes the Trigger/Time Base performance check. The test setup may now be disman­
tled. Turn off the mainframe before removing the Main Extender board or the Trigger/Time Base 
board. This prevents damage to the extender board, modules, or the mainframe. 

91A32 DATA ACQUISIT~ON MODULE PERFORMANCE CHECK 

To verify complete operation of the 91 A32 Data Acquisition Module, the functional check for the 
board should be performed before attempting this performance check. You will need the following 
equipment to complete this performance check procedure. 

o DAS mainframe 

" DAS Service Maintenance Kit 

" DAS Setup/Hold Time Test Fixture 

o TM 500 Mainframe 

o 50 Q coaxial cable with male BNC connectors on each end 

o 100 MHz, 2 channel oscilloscope 

.. 100 MHz signal generator with adjustable amplitude 

" 3.5 digit digital multimeter (DMM) with 0.1 % or greater accuracy 

.. Four P6452 Data Acquisition Probes 

G P6452 External Clock Probe 

For instructions on use of the various menus, refer to the Operating Information section of this 
manual. Refer to the beginning of this Verification and Adjustment Procedures section for infor­
mation on using the Main Extender board in the DAS Service Maintenance Kit. 

NOTE 

Measure aI/ waveform durations in the fol/owing steps at 50% of the amplitude of the 
waveform. 
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(1) DAS Setup/Hold Time Test Fixture Setup 

These steps set up the DAS Setup/Hold Time Test Fixture so the sample rate, data setup and 
hold, and qualifier setup and hold times can all be verified. 

1. Locate the a-inch coaxial cable that comes with the DAS Setup/Hold Time Test Fixture. 
Connect this cable between the Data Delay connectors on the test fixture. 

The DAS Setup/Hold Time Test Fixture was calibrated with the 8-inch coaxial cable 
that came with the fixture. The electrical length of this cable is critical to the operation 
of the fixture. Do not replace this cable with any other, except a cable with the same 
Tektronix part number. 

2. Install the DAS Setup/Hold Time Test Fixture in a TM 500 mainframe according to the 
instructions that come with the test fixture. 

3. Set up the signal generator. Set the signal generator to a 25 MHz output with a 50% duty 
cycle that is symmetrical about ground. Set the amplitude of the signal generator to 1 V peak 
to peak. 

4. Connect the output of the signal generator to the CLOCK IN of the Setup/Hold Time Test 
Fixture with a 50 Q coaxial cable. 

(2) DAS Mainframe Setup for the Setup/Hold Time Test 

The next steps set up the DAS mainframe in the way recommended for this performance check 
procedure. 

Do not install or remove any electrical module or SUb-assembly in a DAS mainframe 
while the power is on. Doing so will probably damage the module or sub-assembly. 

1. Tt.:;:i vff the DAS (1-lairIIIClfTIe and instaii the 9iA32 module to be tested in slot 2. This may 
require removing a module already occupying this space. 
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2. Connect all four of the P6452 Data Acquisition Probes to the pod connectors on the rear 
edge of the 91 A32. 

3. Verify that the recessed slide switches on the back of the four probes are all set to NORM. 

4. Connect all four data acquisition probes to the four OO-FF outputs of the Setup/Hold Time 
Test Fixture. (Use the lead sets provided with the test fixture.) 

5. Connect the P6452 External Clock Probe to pod connector C of the Trigger/Time Base 
module in the DAS (slot 7). 

6. Verify that the recessed slide switch on the back of the external clock probe is set to the 
NORM position. 

7. Connect the CLK1 input of the external clock probe to the rising edge clock output of the test 
fixture. For this connection, use the high-speed flying lead set provided with the test fixture. 

8. Connect the ground sense lead of the external clock probe to the ground lug of the DAS 
Setup/Hold Time Test Fixture. 

(3) DAS Menu Setup for the Setup/Hold Test 

The next steps organize the DAS menus so data can easily be acquired by and read from the 
91 A32 module under test. 

1. Turn on the DAS mainframe. 

2. Press the TRIGGER SPEC key to enter the Trigger Specification menu. 

3. Move the screen cursor into the 91 A32 CLOCK field. Press SELECT until external rising 
edge is selected. 

4. Move the cursor on the DAS screen into the field that reads TTL. Press SELECT. This field 
should now read VAR and the field adjacent to it should read -1.30 V. The DAS screen 
should now be similar to the menu shown in Figure 5-73. 

5. Press the CHANNEL SPEC key on the DAS to enter the Channel Specification menu. 

6. The screen should now show the Channel Specification menu. Under THRESHOLD on the 
third line of the screen are some fields that all read TTL. For groups A, B, and C, change all 
the TTLs to VAR by moving the cursor into the TTL field and pressing the SELECT key. 
Groups A, B, and C should now read VAR -1.30 V. 
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TRIGGER SPECIFICATION MODE: 

91A32 CLOCK: I.I@IMM 
TRIGGER ON OCCURRENCE: 

DMI TRIGGER POSITION: IIBIII! 

TRIGGER ON 

ABC 
HEX HEX HEX .... 
POD3A P0D3B 

STORE ONLY IF: Q = II Q = II 

Figure 5-73. 91A32 setup/hold time testing trigger. 

(4) Adjustments for the 19 ns High Check 

3625-200 

The adjustments made in these steps allow the sample rate, setup, hold, and qualifiers to be 
checked with a non-symmetric clock that has a 19 ns high pulse in a 40 ns period. 

1. Turn on the signal generator and the TM 500 mainframe containing the Setup/Hold Time 
Test Fixture. 

2. Examine one of the clock outputs of the setup/hold fixture with the oscilloscope. Adjust the 
output of the signal generator until the test fixture clock output has a 19 ns high pulse with a 
40 ns cycle time. 

(5) 19 ns High Data Setup and Hold Time Tests 

These steps verify the data setup and hold times with a 19 ns high external clock. 

1. Press the "TH Ons" button on the test fixture. 

2. Press the START ACQUISITION key on the DAS. The DAS should trigger and show alter­
nating Fs and Os in groups A, B, and C on the State Table menu. 

3. Press the TIMING DIAGRAM key on the DAS. Adjust the timing diagram to show pods 2A 
and 2B. Increase the magnification until the waveforms are discernable. All of the waveforms 
!3hou!d helle a 50~{; d:.:ty GYCi6 aiid aii si-Iuuici ue in sync. 

4. Adjust the timing diagram to show pods 2C and 2D. The new waveforms should be identical 
to the waveforms shown on pods 2A and 2B. 

5. Press the "TSU 29ns" button on the Setup/Hold test fixture. 

6. Press the START ACQUISITION key on the DAS again. The Timing Dlagram menu should 
update itself. The new display should show alternating Fs and Os with a 50% duty cycle. 
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7. Adjust the timing diagram to show pods 2A and 2B. The new waveforms should also be 
identical to all the previous waveforms. 

(6) 19 ns High Qualifier A Setup/Hold Time Tests 

These steps verify the setup and hold times of qualifier A with a 19 ns high external clock. 

1. Press the TRIGGER SPEC key on the DAS. This should display the Trigger Specification 
menu. Toward the bottom of the menu, set the qualifier for pod 2A to Q=1. 

2. Locate the probe attached to pod connector A (use the Pod 10 button to check this). Attach 
the qualifier line of this probe to a qualifier (Q) falling edge output on the test fixture. 

3. Press the "TH Ons" button on the test fixture. 

4. Press the START ACQUISITION key on the DAS. Enter the Timing Diagram menu. All 
acquired data should be Fs (high). Examine the data acquired on all four pods (2A, 2B, 2C, 
and 20). All data acquired should be high. 

5. Enter the Trigger Specification menu. Set the qualifier for pod 2A to O. 

6. Press the "TSU 29ns" button on the test fixture. 

7. Press the START ACQUISITION key on the DAS. Examine the data acquired on the Timing 
Diagram menu. All data acquired by all four pods should be low this time. 

(7) 19 ns High Qualifier B Setup/Hold Time Tests 

These steps verify the setup and hold times of qualifier B with a 19 ns high external clock. 

1. Enter the Trigger Specification menu. Set the qualifier for pod 2A to Q=X and the qualifier 
for pod 2B to Q=O. 

2. Remove the qualifier line for pod 2A from the test fixture. 

3. Locate the probe attached to pod connector B (use the Pod 10 button to check this). Attach 
the qualifier line of this probe to a qualifier (Q) falling edge output on the Setup/Hold test 
fixture. 

4. Press the 'TH Ons" button on the test fixture. 

5. Press the START ACQUISITION key on the DAS. Enter the Timing Diagram menu. All 
acquired data should be Os (low). Examine the data acquired on all four pods (2A, 2B, 2C, 
and 20). All data acquired should be low. 

6. Enter the Trigger Specification menu. Set the qualifier for pod 2B to 1. 
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7. Press the "TSU 29ns· button on the test fixture. 

8. Press the START ACQUISITION key on the DAS. Examine the data acquired on the Trigger/ 
Time Base. All data acquired by all four pods should be high this time. 

(8) Setup for the 19 ns Low Check 

The adjustments made in these steps allow the sample rate, setup, hold, and qualifiers to be 
checked with a non-symmetric clock that has a 19 ns low pulse in a 40 ns period. 

1. Turn on the DAS mainframe, the signal generator, and the TM 500 mainframe containing the 
Setup/Hold Time Test Fixture. 

2. Examine one of the clock outputs of the test fixture with the oscilloscope. Adjust the output 
of the signal generator until the test fixture clock output has a 19 ns low pulse with a 40 ns 
cycle time. 

(9) 19 ns Low Data Setup/Hold Time Tests 

These steps verify the data setup and hold times with a 19 ns low external clock. 

1. Press the "TH Ons" button on the test fixture. 

2. Enter the Trigger Specification menu of the DAS. Change all qualifiers to X (don't care). 

3. Press the START ACQUISITION key on the DAS. The DAS should trigger and show alter­
nating Fs and Os in groups A, B, and C on the State Table menu. 

4. Press the TIMING DIAGRAM key on the DAS. Adjust the timing diagram to show pods 2A 
and 2B. Increase the magnification until the waveforms are discernable. All of the waveforms 
should have a 50% duty cycle and all should be in sync. 

5. Adjust the timing diagram to show pods 2C and 2D. The new waveforms should be like the 
waveforms shown on pods 2A and 2B. 

6. Press the "TSU 29ns· button on the test fixture. 

7. Press the START ACQUISITION key on the DAS again. The Timing Diagram menu should 
update itself. The new display should show alternating Fs and Os with a 50% duty cycle. 

8. Adjust the timing diagram to show pods 2A and 2B. The new waveforms should also be 
identical to all the previous waveforms. 

(10) 19 ns Low Qualifier A Setup/Hold Time Tests 

These steps verify the setup and hold times of qualifier A with a 19 ns low external clock. 
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1. Press the TRIGGER SPEC key on the DAS. This should display the Trigger Specification 
menu. Toward the bottom of the menu, set the qualifier for pod 2A to Q = 1. 

2. Locate the probe attached to pod connector A (use the Pod ID button to check this). Attach 
the qualifier line of this probe to a qualifier (Q) falling edge output on the test fixture. 

3. Press the "TH Ons" button on the test fixture. 

4. Press the START ACQUISITION key on the DAS. Enter the Timing Diagram menu. All 
acquired data should be Fs (high). Examine the data acquired on all four pods (2A, 2B, 2C, 
and 2D). All data acquired should be high. 

5. Enter the Trigger Specification menu. Set the qualifier for pod 2A to O. 

6. Press the "TSU 29ns" button on the test fixture. 

7. Press the START ACQUISITION key on the DAS. Examine the data acquired on the Timing 
Diagram menu. All data acquired by all four pods should be low this time. 

(11) 19 ns Low Qualifier B Setup/Hold Time Tests 

These steps verify the setup and hold times of qualifier B with a 19 ns low external clock. 

1. Enter the Trigger Specification menu. Set the qualifier for pod 2A to Q=X and the qualifier 
for pod 2B to Q=O. 

2. Remove the qualifier line for pod 2A from the test fixture. 

3. Locate the probe attached to pod connector B (use the Pod 10 button to check this). Attach 
the qualifier line of this probe to a qualifier (Q) falling edge output on the test fixture. 

4. Press the "TH Ons" button on the test fixture. 

5. Press the START ACQUISITION key on the OAS. Enter the Timing Diagram menu. All 
acquired data should be Os (low). Examine the data acquired on all four pods (2A, 2B, 2C, 
and 20). All data acquired should be low. 

6. Enter the Trigger Specification menu. Set the qualifier for pod 2B to 1. 

7. Press the "TSU 29ns" button on the test fixture. 

8. Press the START ACQUISITION key on the DAS. Examine the data acquired on the Trigger/ 
Time Base. All data acquired by all four pods should be high this time. 

At this point the data and qualifier setup, hold, and sample times have been verified for the worst 
case external clocks. The next steps will require setting the 91 A32 module up on an extender 
board to verify the accuracy of the threshold circuitry and the write-enable pulses. 
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(12) Mainframe Setup for the Remaining Tests 

PIN 6 OF U122, U133, U140 AND U142 
THRESHOLD VOLTAGE OUTPUTS 

TP147, THRESHOLD VIRTUAL GROUND 

TP162, ODD 
WE PULSE 

~n:n~~ 
l~!~§ji§!i~ 
, " it ,i " , " " ., " ----

TP121, ODD WE TP131, EVEN WE 
CLOCK CLOCK 

3625-201 

Figure 5-74. Test locations on the 91A32. 

The next steps place the 91 A32 on an extender board so the circuitry is accessible. 

1. Turn off the DAS mainframe. 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe 
that has power applied. DOing so will probably damage the module or sub-assembly. 

2. n€:((luvt: iil~ probes from the rear eage ot the 91A32 module in slot 2 and from the test 
fixture. 

3. Remove the 91 A32 module being tested from slot 2 of the DAS mainframe. 

4. Install the Main Extender board from the DAS Service Maintenance Kit in slot 2 of the 
mainframe. Make sure the jumpers on the extender board are in the proper configuration for 
a 91 A32 module. (See the beginning of this Verification and Adjustment Procedures section). 

5. Install the 91 A32 module being tested on top of the extender board. 
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(13) Setup for the Threshold Accuracy Check 

1. Reinstall all four of the data acquisition probes in the four pod connectors at the back of the 
91 A32 module (do not reconnect the probes to the test fixture). 

2. Verify that the recessed slide switch on the back of the probes is set to the NORM position 
on all four probes. 

3. Turn on the DAS mainframe while holding down the STOP key to cause a power-up diagnos­
tic failure. 

4. Enter the Diagnostics menu by pressing the START SYSTEM key. 

5. Select to run diagnostic tests on slot 2. Select SINGLE mode, FUNCTION 3 to run the DAC 
THRSH function on the 91A32. 

6. Connect the ground lead of the DMM to test point TP147 of the 91A32 (see Figure 5-74). 

(14) Threshold Accuracy Check 

The next steps verify the accuracy of the digital-to-analog converter (DAC) in the 91 A32 module. 
This DAC controls the threshold voltage of the data acquisition probes. These steps assume the 
immediately preceding test setup is completed. 

1. The DAS display should still show the Diagnostics menu. Press the START SYSTEM key to 
start the test. 

2. The cursor on the DAS screen should be in a field that reads +0.000 V. Hold the positive 
lead of the DMM to pin 6 of U122 on the 91A32. The DMM should now read somewhere 
between -0.005 V and +0.005 V. Examine the output of pins 6 of U133, U140, and U142. 
All of these outputs should read somewhere between -0.005 V and +0.005 V. 

3. Press the SELECT key on the DAS. The menu should now show + 1.600 V on the display. 
The DMM should read voltages somewhere between + 1.579 V and + 1.621 V on pins 6 of 
U122, U133, U140, and U142. 

4. Press the SELECT key. The Diagnostics menu should now show -1.5875 V on the screen. 
The DMM should read somewhere between -1.609 V and -1.566 V on pins 6 of U122, 
U133, U140, and U142. 

5. Locate the recessed slide switch on the back of each of the P6452 probes attached to the 
91 A32. Set all of these switches to the AUX position. 

6. Press the SELECT button on the DAS twice. The Diagnostics menu should display 
+0.000 V. The DMM should read somewhere between -0.020 V and +0.020 V when moni­
toring pins 6 of U122, U133, U140, and U142. 
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7. Press the SELECT button, The DAC THRESHOLD SET field should read + 1.600 V. With 
the DMM, examine the voltages present at pins 6 of U122, U133, U140, and U142. These 
voltages should be somewhere between +6.18 V and +6.62 V. 

8. Press the SELECT key again. The DAC THRESHOLD SET field should show -1.5875 V. 
With the DMM, examine the voltages at pins 6 of U122, U133, U140, and U142. All the 
measured voltages should be between -6.56 V and -6.13 V. 

(15) DAC Voltage Selectability Check 

The next steps will test the ability of the DAC to select all possible threshold voltages. 

1. Disconnect the DMM from the 91 A32 module under test. 

2. Connect a probe of the oscilloscope to pin 6 of U122. Connect the ground lead of the probe 
to TP147 on the 91A32 module. 

3. Press SELECT on the DAS keyboard. The DAC THRESHOLD SET field should read 
RAMPING. 

4. Adjust the oscilloscope to show a voltage ramp made of discrete steps from high to low. 
Examine the ramp carefully to see whether any of the bits along the stair-steps are 
misplaced. 

5. Press the STOP key on the DAS to exit the DAC THRSH tests. 

(16) Write-Enable Generator Check 

The next steps verify the operation of the write-enable generators on the 91 A32. This is a part of 
verifying the sample rate of the 91 A32 module. 

1. Press the TRIGGER SPEC key on the DAS keyboard. The display should show the Trigger 
Specification menu. 

2. In the Trigger Specification menu, specify all B hexadecimal values in the TRIGGER ON field. 
All other triggering fields should contain X (don't care). The screen on the DAS should now 
look like Figure 5-75. 

3. Attach the probe for channel 1 of the oscilloscope to test pOint TP131 on the 91 A32. Attach 
the probe for channel 2 of the scope to TP160 (see Figure !'i-74) The gr0!..!!'"!d !eade af the 
probes can be attached at any ground test point on the 91 A32. 

4. Set the oscilloscope to trigger off a rising edge on channel 1. 

5. Turn on the oscilloscope and press the START ACQUISITION key. Adjust the oscilloscope 
for a display similar to that shown in Figure 5-76 (2 V/div for both channels, time base set to 
10 ns/div in illustration). 
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TRIGGER SPECIFICATION 

91A32 CLOCK: It 
TRIGGER OH OCCURREHCE: _ 

TRIGGER ON 

RESET 

ABC 
HEX HEX HEX ..... 

MOllE: 

TRIGGER POSITION: ~ 

3625-202 

Figure 5-75. 91A32 write-enable check menu. 
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Figure 5-76. 91A32 write-enable timing. 

6. The falling edge on channel 2 of the oscilloscope should be 27 ns, ± 1 ns after the rising edge 
in channel 1 (see Figure 5-76). 

7. The rising edge on channel 2 of the oscilloscope should be 62 ns, ± 1 ns after the rising edge 
in channel 1. This verifies the operation of the even write-enable generator. 

8. Move the probe for channel 1 of the oscilloscope to TP121. Move the probe for channel 2 to 
TP162. 

9. The falling edge on channel 2 of the oscilloscope should be 27 ns, ± 1 ns after the rising edge 
in channel 1 (see Figure 5-76). 
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10. The rising edge on channel 2 of the oscilloscope should be 62 ns, ± 1 ns after the rising edge 
in channel 1. This verifies the operation of the odd write-enable generator. 

This completes the 91 A32 module performance check. The test setup may now be dismantled. 
Turn off the mainframe before removing the Main Extender board or the 91 A32 module. This 
prevents damage to the extender board, modules, or the mainframe. 

91A08 DATA ACQUISITION MODULE PERFORMANCE CHECK 

To verify complete operation of the 91 AOa Data Acquisition Module, the functional check for the 
board should be performed before attempting this performance check. You will need the following 
equipment to complete this performance check procedure. 

I) DAS mainframe 

.. DAS Service Maintenance Kit 

• DAS Setup/Hold Time Test Fixture 

• TM 500 Mainframe 

• 50 n coaxial cable with male BNC connectors on each end 

• 350 MHz, 2 channel oscilloscope 

• 100 MHz pulse generator with adjustable amplitude 

• 100 MHz frequency counter with 1 % resolution 

• 3.5 digit digital multimeter (DMM) with 0.1% or greater accuracy 

• P6452 Data Acquisition Probe 

'" P6454 100 MHz Clock Probe 

For instructions on use of the various menus, refer to the Operating Information section of this 
manual. Refer to the beginning of this Verification and Adjustment Procedures section for infor­
mation on using the Main Extender board in the DAS Service Maintenance Kit. 

NOTE 

Measure aI/ waveform durations in the following steps at 50% of the amplitude of the 
waveform. 

(1) DAS Setup/Hold Time Test Fixture Setup 

These steps set up the DAS Setup/Hold Time Test Fixture so the sample rate, data setup and 
hold, and qualifier setup and hold times can all be verified. 
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1. Locate the 8-inch coaxial cable that comes with the DAS Setup/Hold Time Test Fixture. 
Connect this cable between the Data Delay connectors on the test fixture. 

The DAS Setup/Hold Time Test Fixture was calibrated with the 8-inch coaxial cable 
that came with the fixture. The electrical length of this cable is critical to the operation 
of the fixture. Do not replace this cable with any other, except a cable with the same 
Tektronix part number. 

2. Install the DAS Setup/Hold Time Test Fixture in a TM 500 mainframe according to the 
instructions that come with the test fixture. 

3. Set up the pulse generator. Set the pulse generator to a 25 MHz output with a 50% duty 
cycle that is symmetrical about ground. Set the amplitude of the pulse generator to 1 V peak 
to peak. 

4. Connect the output of the pulse generator to the CLOCK IN of the Setup/Hold Time Test 
Fixture with a 50 Q coaxial cable. 

(2) DAS Mainframe Setup for the Setup/Hold Time Test 

The next steps set up the DAS mainframe in the way recommended for this performance check 
procedure. 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe 
while the power is on. DOing so will probably damage the module or sub-assembly. 

1. Turn off the DAS mainframe and install the 91 AOa module to be tested in slot 6. This may 
require removing a module already occupying this space. 

NOTE 

For this test, the 91A08 module must be installed in slot 6. No other slot is acceptable for this 
performance check. 

2. Remove any other 91 AOa modules that may have been previously installed in the mainframe. 

3. Connect the P6452 Data Acquisition Probe to the pod connector on the rear edge of the 
91AOa. 
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4. Verify that the recessed slide switch on the back of the probes is set to the NORM position 
on the data acquisition probe. 

5. Connect the data acquisition probe to one of the four OO-FF outputs of the test fixture. (Use 
one of the lead sets provided with the test fixture.) 

6. Install a ground lead in one of the GND SENSE connectors of the data acquisition probe. 
Connect the hook tip of this lead to the ground lug of the Setup/Hold Time Test Fixture. 

7. Connect the P6454 100 MHz Clock Probe to the coaxial connector on the back of the 91AOa 
module under test (slot 6). 

a. Connect the IN input of the 100 MHz Clock Probe to the rising edge clock output of the test 
fixture. 

9. Connect the ground sense lead of the 100 MHz Clock Probe to the ground lug of the test 
fixture. 

(3) DAS Menu Setup for the Setup/Hold Time Test 

The next steps organize the DAS menus so data can easily be acquired by and read from the 
91 AOa module under test. 

1. Turn on the DAS mainframe. 

2. Press the TRIGGER SPEC key to enter the Trigger Specification menu. (See Figure 5-77.) 

3. Move the screen cursor into the MODE field. Set the mode to 91AOa ONLY. 

4. Move the screen cursor into the 91 AOa CLOCK field. Press SELECT until external rising 
edge is selected. 

5. Press the CHANNEL SPEC key on the DAS to enter the Channel Specification menu. 

6. The screen should now show the Channel Specification menu. Under the PROBE heading 
locate the POD 6C field. In the THRESHOLD field for this pod there is a field that reads 
TTL + 1.40 V. Change this field to VAR -1.30 V. 

(4) Adjustments for the Data Setup/Hold Time Check 

The adjustments made in these steps allow the data sample rate, setup, and hold to be checked. 

1. Turn on the pulse generator and the TM 500 mainframe containing the Setup/Hold Time Test 
Fixture. 

2. Examine one of the clock outputs of the test fixture with the oscilloscope. Adjust the output 
of the pulse generator until the test fixture clock output has a symmetric output with a 1 0 ns 
period. 
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Figure 5-77. 91A08 setup/hold time testing trigger. 

(5) Data Setup/Hold Time Tests 

These steps verify the data setup and hold times at 100 MHz. 

1. Press the "TH Ons" button on the test fixture. 

3625-204 

2. Press the START ACQUISITION key on the DAS. The DAS should trigger and show alter­
nating Fs and Os on the State Table menu in the group that contains the 91 ADS being tested. 

3. Press the TIMING DIAGRAM key on the DAS. Adjust the timing diagram to show pod 6C. 
Increase the magnification until the waveforms are discernable. All of the waveforms should 
have a 50% duty cycle and all should be in sync. 

5. Press the "TSU 10ns" button on the test fixture. 

6. Press the START ACQUISITION key on the DAS again. The Timing Diagram menu should 
update itself. The new display should show alternating Fs and Os with a 50% duty cycle. 

(6) 5 ns High Qualifier Setup/Hold Time Tests 

These steps verify the setup and hold times of the qualifier with a 5 ns high external clock. 

1. Examine one of the clock outputs of the test fixture with the oscilloscope. 

2. Adjust the output of the pulse generator until the test fixture clock output has a 15 ns cycle 
time with a 5 ns low pulse. 

3. Locate the probe attached to the 91 ADS module. Attach the qualifier line of this probe to a 
qualifier (Q) falling edge output on the test fixture. 

4. Press the "TH Ons" button on the test fixture. 
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5. Press the TRIGGER SPEC key on the DAS. This should display the Trigger Specification 
menu. Toward the bottom of the menu, set the qualifier for pod 6C to Q= 1. 

6. Press the START ACQUISITION key on the DAS. 

7. Enter the Timing Diagram menu. Examine the data acquired by the 91 AOS. All data acquired 
should be high. 

S. Enter the Trigger Specification menu. Set the qualifier for pod 6C to Q=O. 

9. Press the "TSU 15ns" button on the test fixture. 

1 O. Press the START ACQUISITION key on the DAS. Examine the data acquired on the Timing 
Diagram menu. All data acquired by the 91 AOS should be low this time. 

(7) 5 ns Low Qualifier Setup/Hold Time Tests 

These steps verify the setup and hold times of the qualifier with a 5 ns low external clock. 

1. Examine one of the clock outputs of the test fixture with the oscilloscope. 

2. Adjust the output of the pulse generator until the test fixture clock output has a 15 ns cycle 
time with a 5 ns low pulse. 

3. Press the "TH Ons' button on the test fixture. 

4. Press the TRIGGER SPEC key on the DAS. This should display the Trigger Specification 
menu. Toward the bottom of the menu, set the qualifier for pod 6C to Q= 1. 

5. Press the START ACQUISITION key on the DAS. 

6. Enter the Timing Diagram menu. Examine the data acquired by the 91AOS. All data acquired 
should be high. 

7. Enter the Trigger Specification menu. Set the qualifier for pod 6C to Q=O. 

S. Press the "TSU 15ns" button on the test fixture. 

9. Press the START ACQUISITION key on the DAS. Examine the data acquired on the Timing 
Diagram menu. All data acquired by the 91 AOS should be low this time. 

(8) Menu Setup for the Glitch Width Test 

1. Enter the Trigger Specification menu. Set the qualifier for probe 6C to 6C=X. 

2. In the Trigger Specification menu, set the 91 AOS CLOCK field to internal 20 ns. 

3. Set the GLITCHES field to ON. Adjacent to the GLITCHES field a field should appear that is 
filled with eight Xs. Change the field to contain all 1 s. 
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4. Press the CHANNEL SPEC key on the DAS to enter the Channel Specification menu. 

5. The screen should now show the Channel Specification menu. Under the PROBE heading 
find locate the POD 6C field. In the THRESHOLD field for this pod there is a field that reads 
VAR -1.30 V. Change this field to VAR 0.00 V. 

(9) Glitch Width Test 

The next steps verify that the 91 AOS module can detect and store glitches that are 5 ns wide with 
350 mV overdrive. 

1. Disconnect the data acquisition and 100 MHz Clock Probes from the Setup/Hold Time Test 
Fixture. Disconnect the pulse generator from the test fixture. 

2. Connect all of the data lines of the P6452 Data Acquisition Probe to the output of the pulse 
generator. Connect the GND SENSE of the probe to the ground of the pulse generator. 

3. Set the pulse generator for a 20 ns cycle time with a 5 ns high pulse. Set the amplitude of the 
pulse to 700 mV. Center the signal around ground. The signal that the 91AOS will be captur­
ing should be similar to Figure 5-7S. 

-at-5ns --a:=-

THRESHOLD + 350mV j ______ _ 
THRESHOlDV ______ ~ ________ -+ __________ _4--------------

3625-205 

Figure 5-78. Glitch width and height restrictions. 

4. Press the START SYSTEM key. The DAS should trigger. 

5. Enter the Timing Diagram menu. Set the GLITCH field to ON. 

6. Depending on the location of the pulse relative to the internal clock, each pulse can be 
detected as either a glitch or a data 1. Scan each line of data acquired by pod 6C for glitch 
symbols. If there are glitch symbols on each line, then the 91 AOS module is detecting glitches 
properly. 
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(10) Mainframe Setup for the Remaining Tests 

To examine the accuracy of the threshold circuits, the internal clock, and the write-enable pulses, 
the 91 A08 module must be placed on an extender board. 

1. Turn off the DAS mainframe. 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe 
while the power is on. Doing so will probably damage the module or sub-assembly. 

2. Disconnect the data acquisition and 100 MHz Clock Probes from the rear of the 91AOa 
module under test. 

3. Remove the 91 AOa module from the mainframe. 

4. Set the jumpers of the Main Extender board from the DAS Service Maintenance Kit to accept 
a 91 AOa module. Install the extender board in slot 6 on the DAS mainframe. 

5. Install the 91 A08moduie on top of the extender board. 

6. Reconnect the data acquisition probe to pod connector C at the back of the 91 AOa module. 

(11) Setup for the Threshold Accuracy Check 

1. Verify that the recessed slide switch on the back of the data acquisition probe is set to the 
NORM position. 

2. Turn on the DAS mainframe while holding down the STOP key to cause a power-up diagnos­
tic failure. 

3. Enter the Diagnostics menu by pressing the START SYSTEM key. 

4. Select to run diagnostic tests on slot 6. Select SINGLE mode, FUNCTION 5 to run the DAC 
THRSH function on the 91 AOa. 

5. Connect the DMM ground lead of the DMM to test point TP106 of the 91AOa (see Figure 
5-79). 
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TP106,DAC 
VIRTUAL GROUND 

Figure 5-79. Test locations on the 91AOB. 

(12) Threshold Accuracy Check 

TP285, TP281 
EVEN WE TEST POINTS 

TP481 , TP485 
ODD WE TEST 
POINTS 

The next steps verify the accuracy of the digital-to-analog converter (DAC) in the 91 A32 module. 
This DAC controls the threshold voltage of the data acquisition probe and the 100 MHz Clock 
Probe. These steps assume the immediately preceding test setup is completed. 

1. The DAS display should still show the Diagnostics menu. Press START SYSTEM to start the 
test. 

2. The cursor should be in the field that reads +0.000 V. 

3. Hold the positive lead of the DMM to test point TP201 on the 91A08. The DMM should now 
read somewhere between -0.005 V and +0.005 V. 

4. Press the SELECT key on the DAS. The menu should now show + 1.600 V on the display. 
The DMM should read voltages somewhere between + 1.579 V and + 1.621 Von test point 
TP201. 

5. Press the SELECT key. The Diagnostics menu should now show -1.5875 V on the screen. 
The DMM should read somewhere between -1.609 V and -1.566 V on test point TP201. 

6: Locate the recessed slide switch on the back of the P6452 probe attached to the 91 A08. Set 
this switch to the AUX position. 

7. Press the SELECT button on the DAS twice. The Diagnostics menu should display 
+O.OOOV. The DMM should read somewhere between -0.020 V and +0.020 V at test point 
TP201. 
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8. Press the SELECT button, The DAC THRESHOLD SET field should read + 1.600 V. With 
the DMM, examine the voltage present at test point TP201. This voltage should be some­
where between +6.18 V and +6.62 V. 

9. Press the SELECT key again. The DAC THRESHOLD SET field should show -1.5875 V. 
With the DMM, examine the voltage at test point TP201. The voltage should be between 
-6.56 V and -6.13 V. 

(13) DAC Voltage Selectability Check 

The ability of the DAC to select all possible threshold voltages is now tested. 

1. Disconnect the DMM from the 91 A08 module under test. 

2. Connect a probe of the o'scilloscope to TP201 on the 91 A08 module. Connect the ground 
lead of the probe to TP106. 

3. Press SELECT on the DAS keyboard. The DAC THRESHOLD SET field should read 
RAMPING. 

4. Adjust the oscilloscope to show a voltage ramp made of discrete steps from high to low. 
Examine the ramp carefully to see whether one or more of the bits along the stair-steps are 
misplaced. 

(14) Write-Enable Generator Check 

The next steps verify the operation of the write-enable generators on the 91 A08. This is a part of 
verifying the sample rate of the 91 A08 module. 

1. Press the TRIGGER SPEC key on the DAS keyboard. The display should show the Trigger 
Specification menu. 

2. In the Trigger Specification menu, enter the MODE field. Adjust this field to 91A08 ONLY. 
Specify all B hexadecimal values in the TRIGGER ON field. Set the GLITCHES field to OFF. 
The screen on the DAS should now look like Figure 5-80. 

3. Attach the probe for channel 1 of the oscilloscope to test point EAO (TP281) on the 91A08. 
Attach the probe for channel 2 of the oscilloscope to test point EWE (TP285) (see Figure 
5-79). The ground leads of the probes can be attached at any ground test point on the 
91A08. 

5. Turn on the oscilloscope and press the START ACQUISITION key. Adjust the oscilloscope 
for a display similar to that shown in Figure 5-81 (0.5 V/div for both channels, time base set 
to 5 ns/div in illustration). 

6. The falling edge on channel 2 of the oscilloscope should be 4 ns, ± 0.5 ns after the rising 
edge in channel 1 (see Figure 5-81). 
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Figure 5-80. 91A08 write-enable check menu_ 
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Figure 5-81. 91A08 write-enable timing. 

7. The rising edge on channel 2 of the oscilloscope should be 13 ns, ±0.5 ns after the rising 
edge in channel 1. This verifies the operation of the even write-enable generator. 

8. Move the probe for channel 1 of the oscilloscope to OAO (TP481). Move the probe for 
channel 2 to OWE (TP485). The ground leads of the oscilloscope probes may need to be 
reconnected to new ground pOints on the 91 A08 module. 

9. The falling edge on channel 2 of the oscilloscope should be 4 ns, ± 0.5 ns after the rising 
edge in channel 1 (see Figure 5-81). 
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10. The rising edge on channel 2 of the oscilloscope should be 13 ns, ±0.5 ns after the rising 
edge in channel 1. This verifies the operation of the odd write-enable generator. 

11. Press the STOP key to end the write-enable test. 

(15) Internal Clock Check 

The next steps verify the accuracy of the internal clock provided by the Trigger/Time Base. 

NOTE 

The internal clock for the 91ADS module is a function of the Trigger/Time Base board. 
Problems with the 91ADS internal clock can probably be traced back to the Trigger/Time 
Base. 

1. Press the TRIGGER SPEC key on the DAS. The display should show the Trigger Specifica­
tion menu. 

2. Move the cursor on the DAS screen into the 91 AOa CLOCK field. Press the SELECT button 
until the field reads 1 fJ,s. Then press the DECR button and hold it down. The field should 
decrement until it shows 10 ns. 

3. Connect the frequency counter to TP511 on the 91AOa board. Press the START ACQUISI­
TION key on the DAS keyboard. 

4. The frequency counter should read 100 MHz, ± 1 %. 

5. Press STOP then TRIGGER SPEC to return to the Trigger Specification menu. Adjust the 
91 AOa CLOCK field to 20 ns. Press the START ACQUISITION key on the DAS keyboard. 

6. The frequency counter should read 50 MHz, ± 1 %. 

This completes the 91 AOa module performance check. The test setup may now be dismantled. 
Turn off the mainframe before removing the Main Extender board or the 91 AOa module. This 
prevents damage to the extender board, modules, or the mainframe. 

91P16 AND 91P32 PATTERN GENERATOR MODULES PERFORMANCE 

This procedure checks the performance of any set of 91 P16 and 91 P32 modules. Any valid 
combination of pattern generator modules from an individual 91 P16 module, through a combina­
tion of one 91 P16 and two 91 P32 modules, may be checked with this performance check proce­
dure. All 91 P16 and 91 P32 modules operate as a system, so they must be tested as a system. 
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To verify complete operation of the 91 P16 and/or 91 P32 Pattern Generator modules, the func­
tional check for those modules should be performed before attempting this performance check. 
You will need the following equipment to complete this performance check procedure: 

• DAS mainframe 

• 91 ADS Data Acquisition Module 

• P6452 Data Acquisition Probe 

• P6454 100 MHz Clock Probe 

• 350 MHz, 2 channel oscilloscope 

• 100 MHz pulse generator with adjustable amplitude 

• 5 V, 2 A power supply 

• 100 /IF, 10 V aluminum electrolytic capacitor 

• Enough P6455 TTL/MaS Pattern Generator Probes to plug into all probe connectors of the 
modules being tested 

• As many 1 /IF ceramic capacitors as there are pattern generator probes 

o Graph paper 

• Ruler or straight edge 

and, if a 91 P16 Pattern Generator Module is not being tested, 

• 91 P16 Pattern Generator Module 

.. Two P6455 TTL/MaS Pattern Generator Probes 

For instructions on use of the various menus, refer to the Operating Information section of this 
manual. 

NOTE 

Measure all waveform durations in the following steps at 50% of the amplitude of the 
waveform. 

(i) DAS Mainframe Setup 

The next steps set up the DAS mainframe in the way recommended for this performance check 
procedure. 
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Do not install or remove any electrical module or sUb-assembly in a DAS mainframe 
while the power is on. Doing so will probably damage the module or sub-assembly. 

1. Turn off the DAS mainframe. 

2. Remove any 91 P16 or 91 P32 modules that may have previously been installed in the 
mainframe. 

3. Assemble the module or modules to be tested. Install these modules in the mainframe ac­
cording to Table 5-5. 

NOTE 

For the purposes of this performance check, the pattern generator modules must be in­
stalled according to Table 5-5. The modules are installed in this manner to obtain worst case 
skew. If Table 5-5 is not followed, the performance check may yield incorrect results. 

Table 5-5 
91P16 AND 91P32 Performance Check Mainframe Setup 

Module(s) Being Tested 

One 91 P16 only 

One 91 P32 only 

Two 91 P32 modules 

One 91 P16 and One 91 P32 

One 91 P16 and Two 91 P32s 

Mainframe Setup 

Install the 91 P16 in slot 1 

Install the 91 P32 in slot 5 

Install the 91 P32 modules 
in slots 4 and 5 

Install the 91 P16 in slot 1 
and the 91 P32 in slot 5 

Install the 91 P16 in slot 1 
and the 91 P32 modules in 
slots 4 and 5 

4. If a 91 P16 module is not being checked, install the extra 91 P16 module in slot 1. A 91 P16 
module is required for this procedure because 91 P32 modules are slaves to the 91 P16. 

5. Install the 91 ADa module in slot 6 of the mainframe. 

6. Turn on the DAS mainframe. 
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(2) DAS Probe Setup 

The next steps connect the P6455 TTL/MOS Pattern Generator Probes to the DAS and to a 
+5 V power supply. The probes are also decoupled from variations in the supply. 

1. Set the recessed slide switch on the back of all the P6455 TTL/MOS Pattern Generator 
Probes to NORM. 

2. Connect P6455 TTL/MOS Pattern Generator Probes to the pod connectors of all 91 P16 and 
91 P32 modules in the DAS mainframe. 

3. Connect a 2 foot (0.6 meter) wire to the +5 V output of the power supply. Connect a 2 foot 
(0.6 meter) wire to the ground of the power supply. At the end of these two wires connect the 
100 /IF electrolytic capacitor. 

I" WAIRNOMG J 
Carefully observe the polarity of the electrolytic capacitor. Connecting the capacitor 
backwards may cause it to explode. 

3. Connect the V L lines of all the TTL/MOS Pattern Generator Probes to the 2 foot wire at­
tached to the ground output of the +5 V, 2 A power supply. 

4. Connect the V H lines of all the TTL/MOS Pattern Generator Probes to the 2 foot wire at­
tached to the +5 V output of the +5 V, 2 A power supply. 

5. Connect one 1 /IF ceramic capacitor across the V H and V L inputs to each probe. The best and 
easiest way to connect these capaCitors is to hook one end of each ceramic capacitor under 
the hook tip that connects the probe to the +5 V source. Place the other end of each 
ceramic capaCitor under a hook tip that connects to the ground wire. 

6. After connecting all ceramic capacitors, check to make sure that all connections to +5 and 
ground remain secure. 

7. Install lead sets in all of the above probes. 

(3) Menu Setup 

This menu setup is sufficient for the data skew tests. 

1. Enter the Pattern Generator menu. 
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2. In the Pattern Generator Program menu enter the program shown below. 

SEQ LABEl _.. _ .. III IHSTRUCTIOHS STROIES 

o TEST 0000 0000 0900 _ 0000 
1 FFFF FFFF FFFF FFFF FFFF GOTO TEST 9123456799 

3625-369 

If less than a full configuration is being tested, then the fields under HEX show fewer avail­
able positions. Fill all available positions with the appropriate hexadecimal digits. 

3. Set the pattern generator clock to internal 40 ns. 

4. Press the START PAT GEN key on the DAS. 

(4) Graph Organization 

The data channel skew and the data-clock timing are verified graphically. The suggested layout 
for this graph is given next. Refer to Figure 5-82 while laying out the graph paper. 

1. Allow ten lines down the graph paper for each pattern generator pod used (from 2 to 1 0 pods 
may be used). Allow enough width in each line to write legibly. 

2. Across the top of the graph paper, number by 1 s from - 5 ns to + 15 ns, allowing edge at the 
margins for writing comments. The distance between each number should be uniform. This 
will be the time axis. 

3. List all of the used pattern generator pod connectors down the side of the graph paper 
followed by the word "elK". These lines will be used to check the skew between output 
clock lines. 

4. Write "POD 1 B" on the next line down. Below where POD 1 B is written, write the numbers 0 
through 7, one number on each line. These lines will correspond to the data lines of pod 1 B. 

5. List all other pattern generator probe identifiers down the side of the page followed by the 
numbers 0 through 7. In this way each separate probe data line is listed on a line of the graph 
paper. 

6. Your graph paper should now have the same basic layout as the graph layout shown in 
Figure 5-82. 

(5) Data for the Clock Skew Verification 

NOTE 

The skew between clock outputs of the pattern generator modules is not a performance 
requirement. This information is necessary, however, to find the worst case of data-clock 
timing. 

1. With any convienient high speed pulse (the output of the pattern generator may be used) 
examine the timing skew between the horizontal inputs of the oscilloscope. The skew should 
be less than 0.5 ns for the measurements taken in these procedures. 
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Figure 5-82. Graph layout for the pattern generator skew test. 
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2. Connect the probe for channel 1 of the oscilloscope to the clock output of the probe attached 
to pod connector 1 B. This clock output will be referred to as the master clock for the duration 
of this procedure. 

3. Connect the probe for channel 2 of the oscilloscope to the clock output of the probe attached 
to pod connector 1 C. 

4. Attach the ground leads of the two oscilloscope probes to the ground output of the 5 V, 2 A 
power supply. 

5. If the +5 V power supply and the oscilloscope have not yet been turned on, do so now. 

6. Set the oscilloscope to 2 ns/div and 2 V/div. Trigger off a rising edge on channel 2. 

7. Examine the traces on the oscilloscope. Count out the time difference (skew) between the 
two clock signals. 

8. Put a dot at the 0 ns position on the line that reads POD 1 B ClK. 

9. On the line of the graph paper that says POD 1 C ClK, put a dot that corresponds to the 
skew between the two oscilloscope channels. If channel 2 has a rising edge before channel 1, 
put the skew time for POD 1 C ClK on the negative side of the time axis. If channel 2 has a 
rising edge after channel 1, then put the skew time on the positive side of the time axis. 

10. Move the oscilloscope probe for channel 2 from the clock line of the probe attached to pod 
connector 1C to the next clock line in the list on the graph. Repeat steps 6, 7, and 8, above 
for this probe clock line. Continue until all clock lines of all probes have been assigned skew 
times. 

11. Your clock skew data should have a format similar to the data shown in Figure 5-83. 

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ns 

POD 18 eLK 
POD 1C CLK 
POD SA eLK 
POD 58 eLK 
POD 5C eLK 
POD5DCLK --+-~~-+-+-r~~~-+~+-~~--r-r-~~~ 
POD1B 
o 
1 
2 
3 
4 I I I I IIII IIIII11 I I I I I I 

Figure 5-83. Example of clock skew data format. 
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(6) Data-Clock Timing Verification 

The next steps involve finding and recording the amount of time after a rising edge from the 
master clock the pattern generator data changes from low to high. 

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 n8 
POD 18 ClK 
POD 1C CLK 
POD SA ClK 
POD 58 ClK 
POD 5C ClK 
POD5DClK --+-~-r~~-+~~~-+-r4-+-~~+-+--r-+~ 
POD 18 
o 
1 
2 
3 
4 
5 
6 
7 
POD 1C 
o 
1 
2 
3 
4 
5 
6 
7 
POD SA 
o 
1 
2 
3 
4 
5 
6 
7 
POD 58 
o 
1 
2 
3 
4 
5 
6 
7 
POD 5C 
o 
1 
2 
3 
4 
5 
6 
7 
POD 50 
o 
1 
2 
3 
4 
5 
6 
7 

Figure 5-84_ Example of data-clock timing format. 
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1. Connect the probe for channel 2 of the oscilloscope to the 0 data line of the probe connected 
to pod connector 1 B. 

2. The rising edge in channel 2 of the oscilloscope should happen between 2 and 15 ns after the 
rising edge in the clock. Count out the actual time difference between the rising edges. 

3. On the line of the graph paper that says 0 under POD 1 B, put a dot that corresponds to the 
time difference between the two rising edges. Channel 2 of the oscilloscope should show a 
rising edge 2 to 15 ns after the clock, so the dot for POD 1 B 0 should be on the positive side 
of the time axis. 

4. Use channel 2 of the oscilloscope to examine the data 1 through data 7 lines of probe 1 B. 
Record the difference between the clock and the data rising edges for each of the data lines. 
The data record should now be formatted like Figure 5-84. 

5. Continue to examine the data channels for each pattern generator probe. Record the time 
difference between the rising edges for all data channels on the appropriate line of the graph 
paper. 

(7) Calculations for the Data Channel Skew Verification 

The next steps tell whether the data skew between pattern generator channels is within specifica­
tions. Figure 5-85 is an example of data-clock timing and data skew calculations. 

1. Locate the data channel with the rising edge the soonest after the master clock rising edge. 
This should be the data channel with the dot closest to the 0 ns axis of the graph paper. 
Circle this dot. 

2. Draw a vertical line parallel to the 0 ns axis that goes through the dot just circled. 

3. Locate the data channel with the rising edge the furthest from the master clock rising edge. 
This should be the data channel with the dot furthest from the 0 ns axis of the graph paper. 
Circle this dot. 

4. Draw a vertical line parallel to the 0 ns axis that goes through the dot just circled. 

5. Count out the number of nanoseconds between the two lines that were just drawn. This 
number should be 10 ns or less to satisfy the required specifications. The distance between 
the two lines represents the skew between the various data channels. 
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Figure 5-85. Example of data-clock timing and data skew calculations. 
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(8) Calculations for the Data-Clock Timing Verification 

The next steps tell whether the data-clock timing of the pattern generator modules is within 
specification. 

1. Locate the clock channel with the rising edge the latest after the master clock rising edge. 
This is the clock channel with the dot furthest into the positive side of the time axis. Circle 
this dot. If there are no clock edges after the master clock, then circle the master clock dot. 

2. Draw a vertical line parallel to the 0 ns axis that goes through the dot just circled. 

3. Locate the clock channel with the rising edge most previous to the master clock rising edge. 
This is the clock channel with the dot furthest into the negative side of the time axis. Circle 
this dot. If there are no clock edges prior to the master clock, then circle the master clock 
dot. 

4. Draw a vertical line parallel to the 0 ns axis that goes through the dot just circled. 

5. Locate the line that corresponds to the most positive clock edge. Put some distinguishing 
mark at the top of this line. 

6. Locate the line that corresponds to the data transition closest to the clock edges (drawn 
when calculating the data channel skew). Put the same distinguishing mark at the top of this 
line. 

7. Count out the number of nanoseconds between the two lines that were just identified. The 
line for the data should be at least 2 ns after the line for the clock edge. If these lines are less 
than 2 ns apart, then the pattern generator modules are out of specification. 

8. Locate the clock line and the data line that are the farthest away from each other. Count the 
number of nanoseconds between these two lines. These two lines should be less than 15 ns 
apart. If these lines are more than 15 ns apart, then the pattern generator modules are out of 
specification. 

(9) First Strobe Delay Verification 

This procedure checks the strobe delay accuracy. It assumes that all the previous steps have 
been performed so the probes and oscilloscope are properly set up. 

1. Enter the Pattern Generator Program menu. Set the pattern generator clock to 100 ns. 

2. Press the ~TART PAT GEN key. 

3. Connect the probe for channel 2 of the oscilloscope to the STRB (strobe) output of the probe 
attached to pod connector 1 B. 

4. Adjust the oscilloscope so the rising edges of both channel 1 and channel 2 can be seen. 

5. Measure the time after channel 1 (the clock) has a rising edge that channel 2 (the strobe) has 
a rising edge. This time must fall between 57 ns and 83 ns. 
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6. Move the probe for oscilloscope channel 2 to the next strobe line. The difference between the 
rising edges should again fall between 57 ns and 83 ns. 

7. Continue to move the probe for oscilloscope channel 2 from strobe line to strobe line until all 
strobe delay times have been checked. The difference in rise times must always fall between 
57 ns and 83 ns. 

(10) First Strobe Width Verification 

This procedure checks the strobe width accuracy. 

1. Adjust the oscilloscope so both the rising and falling edges of the waveform in channel 2 can 
be seen. 

2. Measure the time between the rising and falling edge in channel 2. This time must fall be­
tween 30 ns and 50 ns. 

3. Move the probe for oscilloscope channel 2 to each strobe line. For each strobe line measure 
the time between the rising and falling edge in channel 2. This time must always fall between 
30 ns and 50 ns. 

(11) Second Strobe Delay Verification 

These steps finish verifying the accuracy of the strobe delay. 

1. Enter the Pattern Generator Program menu. Set the pattern generator clock for 50 J.LS. 

2. Enter the Pattern Generator Timing menu. Set the strobe delay to 40.910 J.LS for all listed 
strobes. Leave the width values for all strobes at 40 ns. 

3. Press the START PAT GEN key. 

4. Adjust the oscilloscope so the rising edges of both channel 1 and channel 2 can be seen. The 
rising edge for channel 2 will be a very narrow spike. 

5. Measure the time difference between the rising edge in channel 1 (the clock) and the rising 
edge in channel 2 (the strobe). This time must fall between 36.5 J.LS and 45.0 J.LS. 

6. Move the probe for oscilloscope channel 2 to the next strobe line. The difference between the 
rising edges should again fall between 36.5 J.LS and 45.0 J.LS. 

7. Continue to move the probe for oscilloscope channel 2 from one strobe line to the next until 
all strobe delay times have been checked. The difference in rise times must always fall 
between 36.5 J.LS and 45.0 J.LS. 
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(12) Second Strobe Width Verification 

These steps finish verifying the accuracy of the strobe width. 

1. Enter the Pattern Generator Timing menu. Set the strobe delay to 70 ns for all listed strobes. 
Set the width values for all strobes at 40.880 /lS. 

2. Press the START PAT GEN key. 

3. Adjust the oscilloscope so both the rising and falling edges of the waveform in channel 2 can 
be seen. 

4. Measure the time between the rising and falling edge in channel 2. This time must fall be­
tween 36.5 /lS and 45.0 /lS. 

5. Move the probe for oscilloscope channel 2 to each strobe line. For each strobe line, measure 
the time between the rising and falling edge in channel 2. This time must always fall between 
36.5 /lS and 45.0 /lS. 

(13) Mainframe Setup for External Clock Verification 

The next steps set up the DAS mainframe for the last performance checks on the 91 P16 and 
91 P32 modules. 

1. Turn on the pulse generator. 

2. Connect the P6452 External Clock probe to pod connector C on the back of the Trigger/Time 
Base module (slot 7). 

3. Connect the PG ClK line of the external clock probe to the output of the pulse generator. 
Connect the ground sense line of the external clock probe to the ground output of the pulse 
generator. 

4. Set the pulse generator to a 40 ns cycle time with a 19 ns high pulse. Set the pulse generator 
to swing between ground and +2.5 V. Verify these settings with the oscilloscope. 

5. Connect the P6452 Data Acquisition Probe to pod connector 6A (the 91 A08 module). 

6. Verify that the recessed slide switchs on the back of the external clock probe and the data 
acquisition probe are set to the NORM position. 

7. Use the Diagnostic lead Set to connect the P6452 Data Acquisition Probe to the P6455 
TTl/MOS Pattern Generator Probe in pod connector 1 B. 

NOTE 

In this special instance, the Diagnostic Lead Set can be expected to operate at 25 MHz. 

8. Connect the P6454 100 MHz Clock Probe to the coaxial connector on the back of the 91 A08 
module in slot 6. 
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9. Install a ground lead in one of the GND SENSE connectors of the P6452 Data Acquisition 
Probe. 

10. Connect the REF lead of the P6454 100 MHz Clock Probe to the ground lead hanging from 
the P6452 Data Acquisition Probe. Connect the IN lead of the P6454 probe to the clock line 
out of the pattern generator probe (the gray flying lead on the pattern generator side of the 
diagnostic lead set). 

(14) 19 ns High External Clock Verification 

This setup organizes the menus for the External Clock Verification. 

1. Enter the Pattern Generator Program menu. Adjust the program to look like the following 
listing. 

SEQ I.ABEl.. .. ___ .. IHSTRUCTICtlS STRIlES 

0 XXXX »:XX XXXX XXXX XX»: GOTO 209 
2a9 299 0099 0000 99ee 0000 9eoo 
291 9191 9101 9181 0191 B101 
202 0292 0202 B282 0202 B202 
283 0494 0404 9494 0404 B404 
294 OOe8 0898 0BBS 0B08 0800 
295 1919 1010 1010 1010 1010 
206 2028 2920 2929 2029 2929 
207 4049 4640 4940 4048 4940 
298 Bese 0080 B089 8000 BBOO 
299 FFFF FFFF FFFF FFFF FFFF GOTO 209 

3625·370 

2. Set the pattern generator clock to external rising edge. Leave the clock threshold set to TTL. 

3. Enter the Trigger Specification menu. Set the MODE field to 91A08 ONLY. Set the 91A08 
CLOCK field to external rising edge. The acquisition trigger should be set to Xs (don't care). 

4. Press the START SYSTEM key. 

5. Enter the Timing Diagram menu. Adjust the menu to display data acquired by pod 6A. The 
data acquired by pod 6A should look like Figure 5-86. 

6. Scan all of the acquired data for this ramp pattern. There should be no dropped bits or 
unevenness in the pattern. 

7. Remove the pattern generator probe from the lead set. If there is a 91 P32 module in slot 5, 
then connect the pattern generator probe from pod connector 5A to the lead set. 

8. Press the START ACQUISITION key. 

9. The data acquired should again look like Figure 5-86. Scan all of the acquired data for the 
ramp pattern. There should be no dropped bits or unevenness in the pattern. 
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10. Remove the pattern generator probe from the lead set. If there is a 91 P32 module in slot 4, 
then connect the pattern generator probe from pod connector 4A to the lead set. 

11. Press the START ACQUISITION key. 

12. The data acquired should again look like Figure 5-86. Scan all of the acquired data for the 
ramp pattern. There should be no dropped bits or unevenness in the pattern. 
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Figure 5 .. 86. Data acquired from the pattern generator. 

(15) 19 ns Low External Clock Verification 

1. Set the pulse generator to a 40 ns cycle time with a 19 ns low pulse. Set the pulse generator 
to swing between ground and +2.5 V. Verify these settings with the oscilloscope. 

2. Remove the lead set from the pattern generator probe. Connect the pattern generator probe 
from pod connector 1 A to the lead set. 

3. Press the START SYSTEM key. 

4. Enter the Timing Diagram menu. The display should still show the data acquired by pod 6C. 
The data acquired should look like Figure 5-86. Scan all of the acquired data for the ramp 
pattern. There should be no dropped bits or unevenness in the pattern. 

5. Remove the lead set from the pattern generator probe. If there is a 91 P32 module in slot 5, 
then connect the pattern generator probe from pod connector SA to thp' le~_d set. 

6. Press the START ACQUISITION key. 

7. The data acquired should again look like Figure 5-86. Scan all of the acquired data for the 
ramp pattern. There should be no dropped bits or unevenness in the pattern. 

8. Remove the lead set from the pattern generator probe. If there is a 91 P32 module in slot 4, 
then connect the pattern generator probe from pod connector 4A to the lead set. 
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9. Press the START ACQUISITION key. 

10. The data acquired should again look like Figure 5-86. Scan all of the acquired data for the 
ramp pattern. There should be no dropped bits or unevenness in the pattern. 

This completes the 91 P16 and 91 P32 module performance check. The test setup may now be 
dismantled. Turn off the DAS mainframe before removing any instrument modules. This prevents 
damage to the modules or the mainframe. 

P6452 DATA ACQUISITION OR EXTERNAL CLOCK PROBE PERFORMANCE 
CHECK 

To verify complete operation of the P6452 probe, the functional check for the probe should be 
performed before attempting this performance check. You will need the following equipment to 
complete this performance check procedure: 

o DAS mainframe 

o DAS Service Maintenance Kit 

o 350 MHz, 2 channel oscilloscope 

o 100 MHz pulse generator with adjustable amplitude 

o Variable dc power supply 

o 3.5 digit digital multimeter (DMM) with 0.1 % or greater accuracy 

and either of the following 

.. 91 A32 Data Acquisition Module 

or 

o 91 A08 Data Acquisition Module 

For instructions on use of the various menus, refer to the Operating Information section of this 
manual. Refer to the beginning of this Verification and Adjustment Procedures section for infor­
mation on using the Main Extender board in the DAS Service Maintenance Kit. 

NOTE 

Measure aI/ waveform durations in the fol/owing steps at 50% of the amplitude of the 
waveform. 
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(1) Mainframe Setup 

The next steps set up the DAS mainframe in the way recommended for this performance check 
procedure. 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe 
while the power is on. DOing so will probably damage the module or SUb-assembly. 

1. Turn off the DAS mainframe. 

2. Install the Main Extender board in any of slots 1 through 6 of the DAS mainframe. Make sure 
the jumpers on the extender board are set to accept an acquisition module. 

3. Install the data acquisition module on top of the extender board. The acquisition module may 
be either a 91 A32 or a 91 A08 module. 

4. Connect the P6452 probe to one of the pod connectors on the rear edge of the acquisition 
modules. 

5. Verify that the recessed slide switch on the back of the P6452 Data Acquisition Probe is set 
to the AUX position. 

6. Turn on the DAS mainframe. 

(2) Rise and Fall Time Check 

1. Turn on the pulse generator. Set the pulse generator to output a 10 ns square wave. Set the 
square wave levels to 2.5 V high and ground low. Verify these settings with the oscilloscope. 
Also verify that the square wave has a 50% duty cycle. 

2. Connect all of the inputs of the P6452 probe to the pulse generator output with a high-speed 
flying lead set. 

3. Connect a ground sense lead from the P6452 probe to the ground of the pulse generator. 

4. With one channel of the oscilloscope, examine each output signal from the probe for risp. ~nd 
fa:: tiiilE:. Soiil the rise and tall times should be less than 3 ns from 20% to 80%. See Figure 
5-87. 
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Figure 5-87. P6452 rise and fall times. 

The output signals are accessible where the pod connector is soldered on to the acquisition 
board. Table 5-6 shows the correlation between pin numbers and the output channel from 
the probe. 

Signal name 

CHO(H) 
CHO(L) 
CH1(H) 
CH1(L) 
CH2(H) 
CH2(L) 
CH3(H) 
CH3(L) 
CH4(H) 
CH4(L) 
CH5(H) 
CH5(L) 
CH6(H) 
CH6(L) 
CH7(H) 
CH7(L) 
CH8(H) 
CH8(L) 

Table 5-6 
P6452 Signal Locations 

Pod connector pin number 

3 
2 
6 
5 
9 
8 

12 
11 
15 
14 
18 
17 
21 
20 
24 
23 
27 
26 
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(3) Setup for the Threshold Accuracy Check 

1. Turn off the DAS mainframe. 

2. Disconnect the flying lead set and ground connections from the pulse generator. 

3. Reconnect a/l of the inputs of the lead set to the output of the variable dc power supply. 
Connect the ground sense lead to the ground of the variable power supply. . 

4. Connect the inputs of the DMM across the outputs of the variable dc power supply. Set the 
DMM to a range that will measure ± 7.5 V. 

5. Turn on the mainframe while holding down the STOP key to cause a power-up self-test 
failure. 

6. Enter the Diagnostics menu. Select to run SINGLE functional tests on the slot containing the 
extender. 

7. Select the DAC THRSH test for the module on the extender. Press START SYSTEM to start 
the DAC THRSH test. 

8. Adjust the DAS menu so +0.000 V is selected for the DAC THRSH test. 

(4) Threshold Accuracy Check 

The next steps verify the threshold detection circuitry of the probe. 

1. With the oscilloscope, monitor the output of probe CHO(H). Refer to Table 5-6 for the location 
of this output. 

2. Slowly sweep the voltage out of the dc supply from -0.5 V toward +0.5 V. 

3. Watching the oscilloscope, note when the trace changes from an ECl low to an Eel high, 
and stop the sweep. 

4. Read the DMM to find out the voltage when the transition occurred. This voltage should be 
between -100 mV and +100 mV. 

5. Repeat steps 1 through 4 for each of the active high outputs of the probe, CH1 (H) through 
CHG(: :). (Reier iu Tabie 5-6 for the location of each output.) Each time the transition voltage 
should be inside ± 1 00 mV. 

6. Adjust the DAS menu so 1.600 V is selected for the DAC THRSH test. 

7. With the oscilloscope, monitor the output of probe CHO(H). Refer to Table 5-6 for the location 
of this output. 

8. Slowly sweep the voltage out of the dc supply from -6.0 V toward -8.0 V. 

REV MAY 1983 
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9. Watching the oscilloscope, note when the trace changes from an ECl low to an ECl high, 
and stop the sweep. 

10. Read the OMM to find out the voltage when the transition occurred. This voltage should be 
between -6.17 V and -6.63 V. 

11. Repeat steps 7 through 10 for each of the active high outputs of the probe, CHi (H) through 
CH8(H). (Refer to Table 5-6 for the location of each output.) Each time the transition voltage 
should be between +6.17 V and +6.63 V. 

12. Adjust the OAS menu so -1.5875 V is selected for the OAC THRSH test. 

13. With the oscilloscope, monitor the output of probe CHO(H). Refer to Table 5-6 for the location 
of this output. 

14. Slowly sweep the voltage out of the dc supply from + 7.0 V toward +6.0 V. 

15. Watching the oscilloscope, note when the trace changes from an ECl low to an ECl high, 
and stop the sweep. 

16. Read the DMM to find out the voltage when the transition occurred. This voltage should be 
between + 6.58 V and + 6.12 V. 

17. Repeat steps 13 through 16 for each of the active high outputs of the probe, CH 1 (H) through 
CH8(H). (Refer to Table 5-6 for the location of each output.) Each time the transition voltage 
should be between + 6.58 V and + 6.12 V. 

This completes the P6452 probe performance check. The test setup may now be dismantled. 
Turn off the DAS mainframe before removing the extender or any instrument modules. This 
prevents damage to the modules or the mainframe. 

P6454 100 MHz CLOCK PROBE PERFORMANCE CHECK 

To verify complete operation of the P6454 probe, the functional check for the probe should be 
performed before attempting this performance check. You will need the following equipment to 
complete this performance check procedure: 

.. OAS mainframe 

.. 91 A08 Data Acquisition Module 

.. OAS Service Maintenance Kit 

CI 350 MHz, 2 channel oscilloscope 

.. 200 MHz variable sine wave generator with adjustable amplitude 

.. PG 502 Pulse Generator 

o 3.5 digit digital multimeter (OM M) with 0.1 % or greater accuracy 
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• BNC T 

• BNC male to dual binding post 

• Termination, 50n 

• 5X Attenuator 

For instructions on use of the various menus, refer to the Operating Information section of this 
manual. Refer to the beginning of this Verification and Adjustment Procedures section for infor­
mation on using the Main Extender board in the DAS Service Maintenance Kit. 

(1) Mainframe Setup 

The next steps set up the DAS mainframe in the way recommended for this performance check 
procedure. 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe while the 
power is on. Doing so will probably damage the module or sub-assembly. 

1. Turn off the DAS mainframe. 

2. Install the Main Extender board in slot 6 of the DAS mainframe. Make sure the jumpers on 
the extender board are set to accept an acquisition module. 

3. Install the 91 AOa module on top of the extender board. 

4. Connect the P6454 100 MHz Clock Probe to the coaxial connector on the rear edge of the 
91 AOa module. 

5. Turn on the DAS mainframe and enter the Trigger specification menu. 

6. Set the trigger mode to 91AOa only. Set the 91AOa clock to EXT S and trigger on 55. 

7. Enter the Channel Specification menu. Set the 91AOa (in slot 6) threshold to variable 
+O.OOV. 

(2) Threshold Accuracy Check 

1. Connect a 5X attenuator to the output of the pulse generator. Connect a T connector to the 
5x terminator. 

2. Connect one side of the T connector to a 50n termination. Connect to the 50n termination a 
dual male binding post. 
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3. Connect to the binding post the P6454 Clock probe and a DMM. 

4. Set the pulse generator PERIOD to EXT TRIG and PERIOD VARIABLE fully counter 
clockwise. 

5. Set PULSE DURATION to SO WAVE and pull the BACKTERM switch out. Pull the 
COMPLEMENT switch out and adjust the output low level for -45mV to -50mV. 

6. Press COMPLEMENT switch in and adjust the output high level for +45 to +50mV. Change 
the PERIOD to .1}ls and disconnect the DMM. 

7. Connect channel two of the scope to TP511 on the 91 AOS. 

S. Press START ACaUISTION on the DAS and look for an approximate 10MHz signal at an 
ECl level. 

9. Press STOP and enter the CHANNEL SPEC menu and set the 91AOS threshold variable to 
-2.50V. 

10. Remove the 5X attenuator from the pulse generator and repeat steps 3 through 7, adjusting 
the output high level to -2.62V and the output low level for -2.37V. 

11. Press START ACaUISTION on the DAS and look for an approximate 10MHz signal at an 
ECl level. 

12. Press STOP and enter the CHANNEL SPEC menu and set the 91 AOS threshold variable to 
+5.00V. Repeat steps 3 through 7, adjusting the output high level for +5.20V and the 
output low level to +4.S0V 

13. Press START ACaUISTION on the DAS and look for an approximate 10MHz signal 
between +4.S0V and +5.20V. 

(3) Bandwidth and Sensitivity Measurement 

These steps verify the bandwidth of the P6454 100 MHz Clock Probe. 

1. Turn on the sine wave generator and terminate the output with 50 Q. Using a BNC T, connect 
a scope probe to a Probe tip to BNC adapter and connect a BNC male to dual binding post 
adapter to the 50 Q termination. Connect CH 1 of the scope to the Probe to BNC adapter. 
Set the output of the sine wave generator to 25 MHz. Set the signal amplitude to 700 mV 
peak to peak centered around ground. 

2. Connect the IN lead of the P6454 probe to the positive binding post. Connect the REF lead of 
the probe to the ground binding post. 

3. With the oscilloscope, watch the signal being transmitted by the probe. (This signal is avail­
able on the solder side of the 91 AOS module across R702. The signal should be a sine wave. 
AC couple the scope and use a scope probe with a bayonet ground assembly. 
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4. With the oscilloscope, measure the amplitude of the output of the P6454 probe. To meet the 
input sensitivity specification, the amplitude should be equal to or greater than 70 mV. Re­
cord this amplitude. 

5. Multiply the amplitude measurement just taken by 0.707. This gives the amplitude the signal 
will have when it has lost 3 dB. Record this value. 

6. Increase the frequency of the sine wave while maintaining a constant amplitude of 700mV. 
Continue to increase the frequency of the sine wave until the signal from the probe has 
decreased by 3 dB. 

7. Check the frequency of the sine wave generator at this point. The frequency of the generator 
should be above 150 MHz. 

P6455 TTl/MOS PATTERN GENERATOR PROBE PERFORMANCE CHECK 

To verify complete operation of the P6455 probe, the functional check for the probe should be 
performed before attempting this performance check. You will need the following equipment to 
complete this performance check procedure: 

• DAS mainframe 

.. 91 P16 Pattern Generator Module 

.. 100 MHz oscilloscope 

• Dual variable dc power supply 

• 3.5 digit digital multimeter (DMM) with 0.1 % or greater accuracy 

.. Ten 1.5 kS1 resistors 

For instructions on use of the various menus, refer to the Operating Information section of this 
manual. 
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NOTE 

Measure all waveform durations in the following steps at 50% of the amplitude of the 
waveform. 

(1) Mainframe Setup 

The next steps setup the DAS mainframe in the way recommended for this performance check 
procedure. 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe 
while the power is on. DOing so will probably damage the module or SUb-assembly. 

1. Turn off the DAS mainframe. 

2. Install the 91 P16 module in slot 1 of the DAS mainframe. 

3. Set one channel of the power supply to ground and the other channel to +5 V. 

4. Connect the P6455 TTL/MaS Pattern Generator Probe to pod connector B on the rear edge 
of the 91 P16 module. 

5. Set the recessed slide switch on the back of the P6455 TTL/MOS Pattern Generator Probe 
to NORM. 

6. Connect the V L line of the P6455 probe to the power supply output that is currently set to 
ground. 

7. Connect the V H line of the P6455 probe to the + 5 V output of the power supply. 

8. Install a high speed lead set in the probe. 

9. Turn on the DAS mainframe. 

10. Enter the Pattern Generator Program menu. Adjust the program to match the following: 

SEQ LABEL lIB'!! INSTRUCTIOHS STROBES 

9 TEST 0088 0 
1 00fF 
2 0008 
3 m GOTO TEST 

3625·371 
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11. Set the pattern generator clock to internal 40 ns. 

(2) Maximum Frequency Verification 

The next steps verify the operation of the probe at 25 MHz with VL = 0 V and VH = +5 V. 

1. Press the START PAT GEN key on the DAS keyboard. 

2. With the oscilloscope, examine the elK line out of the probe. The signal should be present at 
25 MHz. The amplitude of the signal should be at least 3 V peak to peak. 

3. Examine the data lines out of the probe with the oscilloscope. The signal should be present 
at 12.5 MHz. The amplitude of the signal should be at least 3 V peak to peak. 

4. Examine the STRB output of the probe with the oscilloscope. The signal should be present at 
6.25 MHz. The width of the high pulse should be between 30 and 50 ns. 

(3) logic Supply Voltage Check 

These steps check the limits of the acceptable logic supply voltages. 

Some of the following tests take the probe to the limit of acceptable logic thresholds. 
Do not overshoot these voltages or the probe may be damaged. 

1. Enter the Pattern Generator Program menu. Set the pattern generator clock to internal 1 J.LS. 

2. Press the START PAT GEN key. 

3. Use the oscilloscope to monitor the elK output of the P6455 probe. Being careful not to 
overshoot the target, increase the voltage for the V H probe supply to + 15 V. The elK output 
should have a pulse wave that swings near the high and low logic supplies. 

4. Examine the other outputs of the probe. All outputs should exhibit pulses with an amplitude 
similar to the clock line. 

5. Use the oscilloscope to monitor the elK output of the P6455 probe. Being careful not to 
overshoot the target, decrease the voltage for the V H probe supply to 0 V. 

6. Being careful not to go past the mark, decrease the voltage for the V L probe supply to 
-15 V. The elK output should still have a pulse wave that swings near the high and low 
logic supplies. 

7. Examine the other outputs of the probe. All outputs should exhibit pulses with an amplitude 
similar to the clock line. 
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8. Increase the voltage for the VL probe supply to -12.5 V. 

9. Use the oscilloscope to monitor the ClK output of the P6455 probe. Being careful not to 
overshoot, increase the voltage for the V H probe supply to + 12.5 V. The ClK output should 
show a pulse waveform of approximately 24 V peak to peak. 

10. Examine the other outputs of the probe. All outputs should exhibit pulses with an amplitude 
similar to the clock line. 

(4) Current Drain Verification 

These steps verify that the probe does not draw more than the specified operating current. 

1. Press the STOP key on the DAS. This stops the pattern generator and helps protect the 
probe during the next connections. 

2. Set the DMM to a range that will read 120 mA dc current. 

3. Disconnect the power supply from the VH line of the probe. Connect one lead of the DMM to 
the V H line of the probe. 

4. Connect one lead of the DMM to the power supply that was providing the voltage to the VH 

line of the probe. 

5. Enter the Pattern Generator Timing menu. Change the MODE field to STEP. 

6. Press the START PAT GEN key. The DMM should indicate that 120 mA or less is being 
drawn by the probe. 

7. Press the START PAT GEN key again. DMM should still indicate that the probe is drawing 
120 mA or less. 

8. Press the STOP key. This stops the pattern generator and helps protect the probe during the 
next connections. 

9. Disconnect both of the leads of the DMM from the power supply and the probe. Reconnect 
the V H line of the probe to the power supply that is set to + 12.5 V. 

10. Disconnect the power supply from the V L line of the probe. Connect one lead of the DMM to 
the V L line of the probe. 

11. Connect one lead of the DMM to the power supply that was providing the voltage to the V L 

line of the probe. 

12. Press the START PAT GEN key. The DMM should indicate that 120 mA or less is being 
drawn by the probe. 

13. Press the START PAT GEN key again. DMM should still indicate that the probe is drawing 
120 mA or less. 
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14. Press the STOP key. 

15. Disconnect both of the leads of the DMM from the power supply and the probe. Reconnect 
the V L line of the probe to the power supply that is set to -12.5 V. 

(5) Output Level Verification 

These steps verify the output levels of the P6455 probe. 

1. If they are not already present, put gripper tips on all outputs of the lead set. 

2. Connect all of the outputs of the probe to 1.5 kf! resistors. Connect all of the resistors to the 
ground of the dual power supply. Each probe channel now has a load of approximately 8 mA 
with either of the output logic states. 

3. Press the START PAT GEN key. The probe should now output FF hexadecimal. 

4. With the DMM, check the output voltage of all data channels of the probe. All voltages 
should be greater than +10.9 V. 

5. Press the START PAT GEN key. The probe should now output 00 hexadecimal. 

6. With the DMM, check the output voltage of all data channels of the probe. All voltages 
should be less than -12.0 V. 

This completes the P6455 TTUMOS Pattern Generator Probe performance check. The test setup 
may now be dismantled. Turn off the DAS mainframe before removing any instrument modules. 
This prevents damage to the modules or the mainframe. 

P6456 ECl PATTERN GENERATOR PROBE PERFORMANCE CHECK 

To verify complete operation of the P6456 probe, the functional check for the probe should be 
performed before attempting this performance check. You will need the following equipment to 
complete this performance check procedure: 

• DAS mainframe 

• 91 P16 Pattern Generator Module 

" 100 MHz oscilloscope 

• Dual variable dc power supply 

• 3.5 digit digital multimeter (DMM) with 0.1 % or greater accuracy 

• Ten 50 f! resistors 

For instructions on use of the various menus, refer to the Operating Information section of this 
manual. 
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NOTE 

Measure all waveform durations in the following steps at 50% of the amplitude of the 
waveform. 

(1) Mainframe Setup 

The next steps set up the DAS mainframe in the way recommended for this performance check 
procedure. 

Do not install or remove any electrical module or sub-assembly in a DAS mainframe 
while the power is on. Doing so will probably damage the module or SUb-assembly. 

1. Turn off the DAS mainframe. 

2. Install the 91 P16 module in slot 1 of the DAS mainframe. 

3. Set the power supply so one channel is adjusted to -3.0 V and the other channel is adjusted 
to +2.0 V. 

4. Connect the P6456 ECl Pattern Generator Probe to pod connector B on the rear edge of the 
91 P16 module. 

5. Set the recessed slide switch on the back of the P6456 ECl Pattern Generator Probe to 
NORM. 

6. Connect the V L line of the P6456 probe to the power supply output that is currently set to 
-3.0V. 

7. Connect the VH line of the P6456 probe to the +2.0 V output of the power supply. 

8. Install a high speed lead set in the probe. 

9. If they are not already present, put gripper tips on all outputs of the lead set. 

10. Connect all of the outputs of the probe to 50 n resistors. Connect all of the resistors to the 
ground of the dual power supply. Each probe channel now has a 100 n load for proper ECl 
operation. 

11. Turn on the DAS mainframe. 

12. Enter the Pattern Generator Program menu. Adjust the program present to match the follow­
ing program. 

13. Set the pattern generator clock to internal 40 ns. 
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SEQ lJiIEL _ IHSTROCTIOOS STROOES 

9 TEST 0000 9 
1 m 
2 0000 
3 1m' GalO TEST 
4 lO\'XX 
S ~ 
6 xx:« 
7 xx:« 
B XXlO( --- - 3625-372 

(2) Maximum Frequency Verification 

The next steps verify the operation of the probe at 25 MHz with standard ECl levels_ 

1_ Press the START PAT GEN key on the DAS keyboard_ 

2_ With the oscilloscope, examine the ClK line out of the probe. The signal should be present at 
25 MHz_ The amplitude of the signal should be at least 0.65 V peak to peak_ 

3. Examine the data lines out of the probe with the oscilloscope_ The signal should be present 
at 12.5 MHz_ The amplitude of the signal should be at least 0_65 V peak to peak. 

4_ Examine the STRB output of the probe with the oscilloscope. The signal should be present at 
6.25 MHz. The width of the high pulse should be between 30 and 50 ns. 

(3) Output Level Verification 

These steps verify the output levels of the P6456 probe_ 

1. Enter the Pattern Generator Timing menu_ Change the MODE field to STEP_ 

2_ Press the START PAT GEN key. The probe should now output FF hexadecimal. 

3. With the DMM, check the output voltage of all data channels of the probe. All voltages 
should be between + 1.4 V and + 1.0 V. 

4. Press the START PAT GEN key. The probe should now output 00 hexadecimal. 

5. With the DMM, check the output voltage of all data channels of the probe. All voltages 
should be between +0.35 V and +0.0 V. 
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This completes the P6456 ECl Pattern Generator Probe performance check. The test setup may 
now be dismantled. Turn off the DAS mainframe before removing any instrument modules. This 
prevents damage to the modules or the mainframe. 

TAPE DRIVE (OPTION 01) PERFORMANCE CHECK 

The performance check for the tape drive requires special test equipment that is not available to 
the general public. If a performance check is desired, the DAS mainframe containing the tape 
drive must be sent to a Tektronix Service Center. There is a charge for the performance check. 

I/O INTERFACE (OPTION 02) PERFORMANCE CHECK 

There is no performance check procedure for the I/O Interface. The functional check, given else­
where, is sufficient to verify the operation of the I/O Interface. 
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