


























































































































































































Table 3-3. SD Subroutine Bit Test (continued) 

Display Register 

12 
13 
13 
14 
14 

Pushbutton Light 

Off 
On 
Off 
On 
Off 

NOTE 

Action 

3 points displayed. 
1025 points displayed. 
3 points displayed. 
2049 points displayed. 
3 points displayed. 

When using switches 10-14, the result of having the most significant bit switch on will be displayed. 
When using switches 12-14 it is difficult to determine the number of points displayed. However the 
length of time it takes to sweep can be used to determine if the correct number of points is displayed 
(i.e., it takes twice as long to sweep 2049 points as to sweep 1025 points). 

2. Set controls as follows: 

5466B: 

OVERLOAD VOLTAGE (all): ".125" 
TRIGGER LEVEL: "12 o'clock" 
SAMPLE MODE: INT., kHzljls 
MULTIPLIER: 500/2/1 
INPUT SELECTOR: A 

Processor: 

Bit "15": off ("0") 

3. Set 5466B TRIGGER SOURCE to FREE RUN. 

TRIGGERING lamp should be "off". 

4. Set Processor bit "15" "on" ("1"). TRIGGERING lamp should light, indicating thatthe trigger circuit is 
armed. 

5. Set Processor bit "15" "off" ("0"). 

TRIGGERING lamp should turn "off". 

6. Set 5466B TRIGGER SOURCE to LINE. 

Repeat steps "4" and "5" above. 

7. Set 5466B TRIGGER SOURCE to INTERNAL (A). Set OVERLOAD VOLTAGE A to CHECK. 

Repeat steps "4" and "5". Slight TRIGGER LEVEL adjustment may be required. 

8. Set controls as follows: 

5466B: 

TRIGGER SOURCE: EXT. DC 

Processor: 

Bit 15: "off" 

9. Connect a 100 Hz, 100 mV rms sine wave from an external source through a 50-ohm feedthrough 
connector to the 5466B TRIGGER INPUT connector. 

10. Repeat steps "4" and "5". 

Slight TRIGGER LEVEL adjustment may be necessary. 
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Table 3-4. SD Subroutine Display Test 

5460A Switch Setting Switch Effect 

HORIZONTAL MARKER to: 

Note: Adjust intensity to detect markers if 
necessary. 

32 PT .......... . ...... . ..... ... .... Intensified trace every 32nd point. 
8 PT ... ... .. .. . . ... .. .... . .... . . . .. Intensified trace every 8th point. 
OFF .. . ... .. .. . .......... . . ..... . .. No intensification of trace. 

DISPLAY TYPE to BAR . ... .. ... .... . ..... Vertical bars on CRT from mid-scale to point 
being displayed. (Note: VERTICAL MODE switch 
in COMPLEX will disable vertical bar.) 

DISPLAY TYPE to CONT .. . ... .. .. . . .. .. . . Continuous line between each point being 
(Press bit 10 to on, all others off.) displayed. (Note: VERTICAL MODE must be set 

to REAL/ MAGNITUDE.) 

DISPLAY TYPE to POINT .. ...... .. .. . . .. .. Small dot at each point being displayed. 
(Press bit 10 and 11 to on.) 

(Set DISPLAY FUNCTION to CAL and DISPLAY (Point displayed on CRT at horizontal position .) 
CALIBRATE to -FS) 
HORIZONTAL SWEEP LENGTH to: 
(Press bit 10 to off.) 
10.24 . .... ... .. . .. .. ............. . .5.05 to 5.2 cm (from left most graticule line) . 
12.8 . .. .. ..... . ...... . . ..... . .. ... . 6.3 to 6.5 cm 
10 .. .... . ........................ .4.95 to 5.05 cm 

VERTICAL MODE to: 
COMPLEX .................. . ..... .. .3.95 to 4.05 cm 
REAL/MAGNITUDE . .... ... . .... ... ... .4.95 to 5.05 cm 
IMAGINARY/ PHASE .. . .. . .. .. .... .. ... .4.95 to 5.05 cm 
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Table 3-5. QD Subroutine Test 

5460A Switch Setting Bits Affeded and State: X = on, 0 = off 

HORIZONTAL ORIGIN to: 14 13 12 11 10 9 8 7 6 5 4 3 2 1 IiJ 

LEFT ..................•. X 0 0 
LOG ................... 0 X 0 
CENTER ................. 0 0 X 

VERTICAL MODE to: 
COMPLEX ................ X 0 0 
REAL/MAGNITUDE ......... 0 0 X 
IMAGINARY/PHASE ......... 0 X 0 

VERTICAL SCALE to: 
-2 (Full CCW) ............. X 0 0 X 0 
-1 ..................... X 0 0 0 X 
IiJ SCALE 0 0 0 0 0 
1 1-1) 

10) 
(1) 0 0 0 0 X , 

2 . . 0 0 0 X 0 
1-2) • 

~ 
. 12) 

3 0 0 0 X X 
4 • 13) 0 0 X 0 0 
5 0 0 X 0 X 
6 18) 

. . 
0 0 (4) X X 0 . . 

7 17) 
. 

IS) 0 0 X X X 
8 (Full CW) 

(6) 
0 X 0 0 0 ............... 

POLAR ANG/DIV to: 
100 .............................. 0 X 0 0 
50 ...................................... X 0 0 0 
45 ....................................... 0 0 0 0 
10 ...................................... 0 0 X 0 
RAD .................................... X X 0 0 

11. Change TRIGGER INPUT signal to 10 kHz 100 mV rms (through the 51-ohm feed-through 
termination). 

12. Repeat steps "4" and "5". 

Slight TRIGGER LEVEl adjustment may be required. 

UNCAL TEST 

Certain combinations of SAMPLE MODE and MULTIPLIER switch settings indicate a MAX FREQ or TOTAL 
TIME range that is beyond the sampling capability of the ADC. In these conditions, the analyzer is 
UNCALibrated. If you select one of these combinations, the UNCAL lamp lights. The UNCAL test is a part of 
the "SA" test. 

1. Set switches according to Table 3-6. 

2. Verify that the UNCAL lamp lights only at the appropriate switch settings. 

QA Subroutine Test 

The Query Analog subroutine transfers data from the ADC via the ADC's I/O channel. If bit "3" (DSPCT") of 
the ADC's data word is "1", the word will be presented on the Processor's display unit. The binary word is 
converted to a BCD word which is sent to the display channel to be displayed on the LED display. A word 
in which bit "6" ("BLOCK SIZE 64") is "1" and all other bits are "0" is then sent to the ADC channel, and, after 
a 50 msec delay, the cycle is repeated. 
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Table 3-6. UNCAL Test 

5466B Set Processor Switch 5466B 
Register Bits (All 

SAMPLE MODE MULTIPLIER switches off UNCAL Lamp 
unless noted.) Status 

INT . .1TIME, kHz/J,ls 500/1K/1 All switches off On 
250/500/2 On 
100/200/5 On* 
All other settings Off 

INT . .1TIME, Hz/ms All Settings All switches off Off 

INT . .1FREQ, Hz/ms 500/1K/1 120n On 
250/500/2 On 
100/200/5 On 
50/100/10 On 
25/50/20 On 
All other settings Off 

500/1K11 110n On 
250/500/2 On 
100/200/5 On 
50/100/10 On 
All other settings Off 

500/1K/1 100n On 
250/500/2 On 
100/200/5 On 
All other settings Off 

SOO/1K/1 90n On 
250/500/2 On 
All other settings Off 

500/1K/1 80n On 
All other settings Off 

All Settings 7 on, then 6 on Off 

INT . .1f mHz/sec All Settings 6thru 12 on Off 

EXT All settings All Settings On 

*When A7 jumper is in 100 kHz position 

-CALIBRATION CHECK (200 kHz DIGITIZERS) 

This test receives information from the 5466B, and displays it as a digital number on the 5460A Display Plug­
in's readout tubes. This portion of the QA test also checks operation of the DISPLAY switch. 

Depending on the options, if any, that were ordered, the ADC may have two or four digitizing channels, and 
these channels will have either 10-bit or 12-bit digitizers. This procedure can be used to check any version. 

The digitizers operate like zero-center voltmeters. A "zero-volt" input gives a readout of the binary 
equivalent of zero counts. "Full-scale" positive or negative input voltage on any input range gives an output 
equivalent of ± 512 counts for a 10-bit ADC, or ± 2048 counts for a 12-bit ADC. 

The procedure below determines approximate accuracy of the 5466B ADC by using the CHECK pulse, 
supplied internally, and noting the ADC output. This 51 mV pulse is fed into the digitizer at the equivalent of 
the ".125" (volt) range. Table 3-7 is provided as a convenient worksheet for determining the approximate 
accuracy of your ADC's channels. 
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1. Type QA RETURN to begin the test routine. 

2. Set controls as follows: 

Processor: 

For 12-bit digitizers, set bit "15" to "1". 

ADC: 

SAMPLE MODE: INT, kHz/jLs 
MULTIPLIER: 10120/50 
DISPLAY/INPUT (2-channel): AlAB 
DISPLAY (4 channel): A 
INPUT (4-channel): ABCD 
OVERLOAD VOLTAGE (all): CHECK 
TRIGGER SOURCE: INTERNAL (A) 
AC/DC (all); DC 
SLOPE: NEG 
TRIGGER LEVEL: approximately "2 o'clock" 

(verify that display indicators flicker) 

3. Adjust TRIGGER LEVEL control until ADC triggers, indicated by 5460A readout changing. 

4. Measure the dc zero offset of the CHECK signal by reading the number in the 5460A Display Unit's 
readout; this number should be 000 ± 8 counts for 10-bit ADC, or 000 ± 32 for 12-bit ADC. 

Record this "initial value" for the appropriate channel in the chart in Table 3-7. 

5. Set 5466B SLOPE to POS. 

6. If necessary, adjust TRIGGER LEVEL until ADC triggers. 

7. Record the number now displayed on the 5460A as the "final value" in the chart in Table 3-7. The 
difference between this and the "initial value" must be 209 ± 5 counts for a 10-bit ADC, or 836 ± 10 
counts for a 12-bit ADC. 

8. Repeat steps "2" through "7" for the remaining ADC channels. For 2-channel unit, set 
DISPLAY/INPUT to B/ AB to display channel B. For 4-channel unit, set DISPLA Y successively to "B", 
"C", and "D". 
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OVERLOAD VOLTAGE SWITCH TESTS 

These tests are part of the "QA" test group. Each OVERLOAD VOLTAGE switch setting provides an output 
code to the Processor. These tests ensure that the OVERLOAD VOLTAGE gain codes are correct for all 
settings of all switches. 

1. Type QA RETURN. 

2. Set controls as follows: 

5466B: 

SAMPLE MODE: kHzI",s 
MULTIPLIER: 50/100/10 
TRIGGER SOURCE: FREE RUN 

Processor: 

For 12-bit ADC, bit "15" to "1". 

3. Set INPUT SELECTOR to AB and DISPLAY to A. 

4. Check Processor display for each OVERLOAD VOLTAGE A position. It should be as shown in 
Table 3-8. 

5. Repeat step "4" for OVERLOAD VOLTAGE switches B, C,and D. (Set INPUTSELECTORand DISPLAY 
controls to channel you want to check.) 

OVERLOAD 
VOLTAGE 
SmlNG 

CHECK 
.125 
.25 
.5 
1 
2 
4 
8 

Table 3-8. Attenuator Code Test 

COMPUTER DISPLAY REGISTER 

Bit2 

ON 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 
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OFF OFF 
OFF OFF 
OFF ON 
ON OFF 
ON ON 
ON OFF 
OFF ON 
OFF OFF 
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ADC GAIN CHECK 

The gain check confirms that OVERLOAD VOLTAGE switch codes set up the corresponding gain in the input 
amplifiers. 

1. Type QA RETURN. 

2. Set controls as follows: 

Processor: 

Bit "10" "on" ("1") 
For 12-bit ADC, bit "15" to "1". 

5466B: 

SAMPLE MODE: INT. 
MULTIPLIER: 10/20/50 
~FREQ/TOT AL TIME: Hzlms 
TRIGGERING: FREE RUN 
SLOPE: POS 
TRIGGER LEVEl: "12 o'clock" 
DISPLAY IINPUT SElECTOR (2-channel): AI AB 
INPUT (4-channel): ABCD 
DISPLAY (4-channel): A 
INPUT CHANNEL AC-DC to DC (all channels) 

3. Connect the HP 6115A Precision Power Supply to all5466B Inputs (A, B, C, D), either simultaneously 
or consecutively. 

4. Set Power Supply output and 5466B OVERLOAD VOLTAGE A according to Table 3-9, and confirm 
readout. 

Table 3-9. OVERLOAD VOLTAGE Gain Check 

54668 OVERLOAD 
VOLTAGE SETTING 

8 
4 
2 
1 

.5 
.25 
.125 

INPUT SIGNAL AMPLITUDE 
("+" and "-") 

6.400V 
3.20V 
1.60V 

800mV 

400mV 
200mV 
100mV 

For all combinations listed in Table 3-9, the readout should be: 

• "409 ± 5" (404-414) for 10-bit digitizer 

• "1636 ± 20" (1616-1656) for 12-bit digitizer (1 is displayed on annunciator and the last three digits 
are displayed on the LED's). 
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These numbers should be negative when the input voltages are negative. 

5. Repeat steps "2" through "4" for Channels B, C, and D. Set DISPLAY and INPUT SELECTOR switches 
to display channel with which you are working. 

SAMPLE RATE TEST 

This test checks the sample frequency set up by the SAMPLE CONTROL switches. The SAMPLE MODE codes 
have already been checked (QK Test). 

INTERNAL SAMPLE RATE TESTS 

1. Type SA RETURN. 

2. Set Controls as follows: 

5466B: 

TRIGGERING: FREE RUN 
SAMPLE MODE: INT 

Processor: 

All "s" bits "off". 

3. Connect the Sample Out signal from 5475A rear-panel BNC connector to input of a HP 5300A/5303 
Option 001 Counter. Set Counter's GATE TIME to 1 second. (As an alternate, the Counter's input 
could be connected to the "SAMP" test point on the 5466B's Al0 Sample Generator Assembly.) 

4. Set SAMPLE CONTROL switches according to Table 3-10. Observe results. Be sure to note that the 
sample frequency is divided down (see Calibration and Adjustments section for frequency 
adjustment). 

Table 3-10. AT/ME Sample Rate Test 

5466A SAMPLE CONTROLS FREQUENCY 

kHzIJ.!s 5OO/1K/1 
250/500/2 
100/200/5 
50/100/10 

25/50/20 
10/20/50 . 
100/10/5 
200/5/2.5 

500/2/1 
lK/1/.5 
2K/.S/.2S 
SK/.2I.l 

ms/Hz SOO/lK/l 
250/500/2 
100/200/5 

1.000000 MHz ± .000005 MHz 
500.000 kHz ± .003 kHz 
200.000 kHz ± .002 kHz 
100.000 kHz ± .001 kHz 

50.000 kHz ± .001 kHz 
20.000 kHz ± .001 kHz 
10.000 kHz 
5.000 kHz 

2.000 kHz 
1.000 kHz 
.500 kHz 
.200 kHz 

1.000 kHz 
.500 kHz 
.200 kHz 
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5. Set SAMPLE MODE TO LlF, Hz/ms, and MULTIPLIER to 500/1K/1. 

6. Set the Processor bit specified in Table 3-11 "on", and all other bits "off". (Retype SA RETURN if not 
able to turn off computer bits). 

Output frequency should correspond to that given in the Table. 

Table 3-11. LlFREQ Sample Rate Test 

All Computer Bits "oW', except: FREQUENCY 

EXTERNAL SAMPLE TEST 

12 
11 
10 

9 
·8 

7 

6 

4.096000 MHz ± .000010 MHz 
2.048000 MHz ± .000005 MHz 
1.024000 MHz ± .000003 MHz 

512.000 kHz ± .002 kHz 
256.000 kHz ± .001 kHz 
128.000 kHz ± .001 kHz 

64.000 kHz 

This test runs the ADC at a very fast rate to "stress check" the ADC. 

1. Set controls as follows: 

HP 33118 Function Generator: 

FUNCTION: Square Wave 
REP RATE: 100 kHz 
AMPLITUDE: 0 to +3V peak 

o 
1100KHz 

NOTE 

You can measure this amplitude (p-p) by connecting the 33118's output to the 
EXT.HORIZ.lNPUT of the 5451C's oscilloscope. 

54668: 

SAMPLE MODE: EXT 
TRIGGER MODE: FREE RUN 

2. Connect the 33118's Pulse Output to a 5300/5303A Counter (to measure the 33118's output 
frequency). Set the Counter's GATE TIME to 1 second. Allow the 33118 to operate for at least-five 
minutes before measuring its frequency. 

3. Record the 33118's output frequency (as indicated by the Counter display), following the required 
five-minute (minimum) warm-up period for the 33118. 

4. Disconnect the Counter from the 33118, then connect the 3311 8's output to the 54668's EXT. sample 
input connector. 

5. Type QA RETURN. 

6. Observe that the 54668's TRIGGERING lamp blinks dimly (shade LED to observe blinking). 

7. Type SA RETURN. 
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S. Set the Processor's "S"-register bit "15" to "1" ("on"). 

9. Connect the 5300/5303A Counter's input to the 5375A's rear-panel SAMPLE OUT connector (J21). 

10. The frequency indicated by the counter now must be within 10 Hz of the frequency noted in step "2" 
of this procedure. 

Remote Programming Test (Optional) 

This test checks the Remote Programming codes that are transmitted between the Processor and the ADC. 
This test is required only when the 5475A is wired to enable remote control of the ADC (see Table 2-1). 

1. Set 5466B controls as follows: 

SAMPLE MODE: REMOTE 
TRIGGER MODE: FREE RUN 
OVERLOAD VOLTAGE (all): SV 

2. Type SM RETURN 

3. For four-channel ADC, only, set bit "14" to "1". 

4. Set bit "15" to "1". The Remote Programming test routine will run, and then type "START" on the 
Teleprinter. If an error occurs, the Processor will HALT. 

In case of a Processor HALT during this test, refer to "SM" in the "Troubleshooting" section of the 
manual. 

FOURIER SYSTEM AND PROCESSOR TEST 
HP 54451A PROCESSOR TEST 

This test checks the booster card and firmware card in the HP 54451 A Processor. To perform the test, proceed 
as follows: 

1. On HP 7900A Disc Drive Unit, set LOAD-UNLOAD switch to UNLOAD and wait for DOOR UN­
LOCKED indicator to light. On 7906A, set RUN/STOP switch to STOP and wait for the DOOR UN­
LOCK light to indicate. 

2. Open door on Disc Drive Unit and insert system disc pack. For standard systems, use disc pack HP 
54451-10001 (7900A) or 54451-10101 (7906A); for standard systems with Magnetic Tape Units, use disc 
pack HP 54451-10002 or 54451-10102. 

3. On 7900, set LOAD-UNLOAD switch to LOAD and wait for DRIVE READY indicator to light. On 7906A, 
set RUN/STOP switch to RUN and wait for DOOR UNLOCK light. ' 

4. On HP 54451A, load disc basic binary loader (NIBBL) as follows: 

a. Press <Register Select> switch until S register is selected. Enter 1017018 (7900A) or 111700 (7906A) 
in Display Register, then press STORE. Bits 6 through 11 are the select code for the disc - (standard) 
is 17 as given above). 

b. Press PRESET, IBL, RUN. 

e. Processor should halt at 1020768. 

5. To load the test, proceed as follows: 

a. Select S register, CLEAR DISPLAY, STORE. 

b. Set A register to 0000008 and B register to 0000318. 

e. Press STORE, PRESET, RUN. 

d. Processor should halt at 1020778. 

6. Press RUN. 
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7. Display Terminal should display as follows*: 

54427 A PROCESSOR TEST 

ON SWITCH REGISTER: 
SET BIT 0 TO LOAD WCS 
SET BIT 1 TO SUPPRESS BASIC 1/0 TEST 
SET BIT 2 TO SUPPRESS ROM TEST 
SET BIT 3 TO SUPPRESS BOOSTER TEST 
SET BIT 4 TO SUPPRESS DMA TEST 
SET BIT 11 TO SUPPRESS TTY OUTPUT 
SET BIT 12 TO IGNORE STANDARD HALTS 
SET BIT 14 TO IGNORE ERROR HALTS 

* All terminal printouts that refer to 54427 A are also applicable to 54451 processors. 

8. Processor should halt at 1020118. 

9. On Processor, press <Register Select> to S. 

10. Set appropriate bits in the Display Register to run desired tests. 

NOTE 

In all cases, set bits 1 and 4 in the Display Register. Never set bit O. The Load WCS, 
Basic 1/0 Test, and DMA Tests require special test fixtures and should not be used. 

11. Press STORE, RUN. (Booster test requires about 2 minutes to complete). 

12. To repeat test, press RUN. 

13. To change test selections: 

a. Press <Register Select> to P 
b. Press CLEAR DISPLAY 
c. Set bit 1 in the display register 
d. Press STORE 
e. Press RUN 

14. If the test results are not correct and an error occurs, refer to the troubleshooting section in this 
manual. When the ROM test is complete, the terminal should display: 

1) TESTING DMS MICROCODE ROMS A1-A6 TEST #1 COMPLETED 
2) TESTING SCDW MICROCODE ROMS C1-C3 TEST #2 COMPLETED 
3) TESTING SCDW MICROCODE ROMS C4-C6 TEST #3 COMPLETED 
4) TESTING SCOlD MICROCODE ROMS D1-D3 TEST #4 COMPLETED 
5) TESTING SCOlD MICROCODE ROMS D4-D6 TEST #5 COMPLETED 

15. When the Booster Test is complete, the terminal should display: 

54427 A BOOSTER TEST 

BOOSTER ERRORS = 
DMA ERRORS = 
TOTAL 1/0 ERRORS = 
TOTAL ROM ERRORS = 
TOTAL BOOSTER ERRORS = 
TOTAL DMA ERRORS = 
END OF PROCESSOR PASS = 
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FOURIER SAMPLE RATE TEST 

This test ensures correct operation of the ADC in the main Fourier program by setting certain sample rates 
and inserting corresponding known input signals. 

1. Connect 3310B oscillator sinewave output through 51 ohm feedthrough to all 5466B INPUTs 
(A,B,C,D). Set DC OFFSET to OV. 

Monitor the oscillator's amplitude, to maintain 0.6V rms output at all frequencies. 

2. Enter a block size of 128 by pressing BLOCK SIZE, 1, 2, 8, and ENTER, in that order. 

BLOCK SIZE 128 lamp should light. 

3. Enter into the record-taking mode by pressing ANALG IN, and ENTER, in that order. 

4. Observe the Display Unit's oscilloscope for each combination of 5466B control settings given in 
Table 3-12. 

Table 3-12. ADC Sample Rate Test 

DISPLAY/INPUT S466B Switches 

Two Four 
Channel Channel SAMPLE MODE MULTIPLIER 

NAB NABCD AFREQITOTAL TIME 10/20/50 
B/ABCD Hz/ms 

BlAB B/ABCD AFREQITOTAL TIME 10/20/50 
C/ABCD Hzlms 
D/ABCD 

NAB NABCD AFREQITOTAL TIME 2.5/5/200 
B/ABCD Hzlms 
C/ABCD 
D/ABCD 

NAB A/ABCD AFREQITOTAL TIME 5/10/100 
BlAB D/ABCD Hzlms 

. AIAB NABCD MAX FREQ/ATIME 1k/1l.5 
BlAB D/ABCD kHzIJ.Ls 

NAB A/ABCD MAX FREQ/ATIME 50/100/10 
BlAB D/ABCD Hz/ms 

NOTE: Set DISPLAY TYPE to CONT to view 10 cycles of waveform. 
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5. Set controls as follows: 

Display Unit: 

Set MODE switch to REAL MAGNITUDE 

Keyboard: 

REPEAT ISINGLE:SINGLE 

5466B: 

SAMPLE MODE: MREQ Hz/ms 
MULTIPLlER:5/10/100 

NOTE 

In the .:1FREQ mode, changing a BLOCK SIZE does not affect the total time required 
to take a single record (make one complete sweep); therefore, no change in the 
period of the input will be noted when changing block sizes. 

6. Set sine wave oscillator frequency to 10 Hz. 

7. Enter sweeping mode by pressing ANALG IN, and ENTER in that order. 

CRT displays one cycle of sine wave. 

8. Repeat the above procedure for block sizes 64, 256, 512, and 1024. 

The CRT displays one cycle of sine wave at each block size. 

9. If your system's Processor's memory is large enough to enable other block sizes (e.g., 2048, 4096), 
check those block sizes, too. If these sizes are not available, "WHAT" will light. 

DUAL SPECTRUM SUBTRACT TEST 

This test ensures that all channels in the ADC are matched, by subtracting one input from another. 

1. Set controls as follows: 

5466B: 

SAMPLE MODE: INT, kHzIJLs 
MULTIPLIER: 25150/20 
DISPLAY: A 
INPUT: AB (for two-channel ADC) 

ABCD (for four-channel ADC) 
TRIGGER SOURCE: FREE RUN 
TRIGGER SLOPE: POS 
OVERLOAD VOLTAGE (all): .125V 
AC/DC (all): AC 

5475A: 
REPEAT ISINGLE: SINGLE 

5460A: 
DISPLAY TYPE: POINT 

Test Oscillator: 
Frequency: 10 kHz 
Amplitude: 200 mV p-p 

2. Connect the Oscillator's output through a 50n load to all input channels of the 5466B. 
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3. Enter the following program via the HP 5475A Keyboard; Press ENTER after each step: 

REPLACE 0 
LABEL 10 
BLOCK SIZE 1024 
JUMP -1 
MINUS 1 
POLAR 0 
DSPLY 0 
JUMP 10 
LABEL 11 
JUMP -1 
LOAD 1 
MINUS 2 
POLAR 0 
DSPLY 0 
JUMP 11 
LABEL 12 
JUMP -1 
LOAD 2 
MINUS 3 
POLAR 0 
DSPLY 0 
JUMP 12 

LABEL -1 
ANALG IN 
F (Fourier) 01 
F (Fourier) 23 
SUB RTRN 
END 
TERM 

LIST (Check that printout is as shown on following pase) 
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4. Enter the following command, via the 5475A's keyboard: 

JUMP 10 ENTER 

You should see a display like the one shown below. The maximum output voltage displayed must be 
less than or equal to ± 2 x 10-4V. Disregard the left-most point in the display. This point is the dc 
component, and does not affect dynamic measurements. To correctly interpret the display, mUltiply 
the number of cm deflection on the CRT by the scale factor given by the digital display tubes. 

This test compares channels A and B. 

5. Set all OVERLOAD VOLTAGE switches to 1V. 

6. Adjust Test Oscillator for 10 kHz, 1.5V p-p output. 

7. On 5475A Keyboard, enter JUMP 11 ENTER. 
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8. 5460A display should be similar to the illustration in step 4. The maximum output voltage displayed 
must be less than or equal to ± 2 x 10-3V. This compares channels Band C. 

9. Set all OVERLOAD VOLTAGE switches to 8V. 

10. Adjust Test Oscillator for 10 kHz, 9V p-p output. 

11. On 5475A Keyboard, enter JUMP 12 ENTER. 

12. 5460A display should be similar to the illustration in st~p 4. The maximum output voltage displayed 
must be less than or equal to ± 2 x 10-2V. This compares channels C and D. 

ADC DIGITIZER TEST 

1. Connect Function Generator output to Channel A of the 5466B. 

2. Connect the sync output of the Function Generator to the 5466B's TRIGGER INPUT. 

3. Set controls as follows: 

Function generator: 

FREQUENCY: 400 Hz 
FUNCTION: TRIANGLE 

5466B: 

SAMPLE MODE: INT, kHz//.Ls 
MULTIPLIER: 50/100/10 
DISPLAY/INPUT (2-channel): A/ AB 
DISPLAY (4-CHANNEL): A 
INPUT (4-channel): ABCD 
OVERLOAD VOLTAGE (all): 8 
AC/DC (all): DC 
TRIGGER MODE: EXT. AC 
TRIGGER SLOPE: NEG 

Keyboard: 

SINGLE/REPEAT: REPEAT 

4. Press BLOCK SIZE, 256, ENTER. 

5. Press ANALG IN, ENTER. 

6. The 5466B's TRIGGERING lamp should be blinking. 

7. Approximately one cycle of a triangle wave should appear on the display oscilloscope. Adjust 5466B's 
TRIGGER LEVEL FOR display shown in Figure 3-1. 

8. Adjust the Function Generator AMPLITUDE control until the 5466B's OVERLOAD lamp just starts to 
blink. 

9. Move the Keyboard's SINGLE/REPEAT switch to SINGLE. 

All points of the waveform should be continuous, without missing levels or severe nonlinearities. 
The waveform should appear approximately like the one represented in Figure 3-1. 
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10. Set Keyboard's SINGLE/REPEAT switch to REPEAT, press ANALOG IN, ENTER. 

11. Repeat the above procedure for the remaining ADC channels as follows: 

a. Disconnect the triangular signal from its current input, and connect it to the next higher channel. 

b. Set the INPUT SElECTOR and DISPLAY switches to the channel currently receiving the triangle 
input. The triangle wave should be displayed. 

ADJUSTMENTS 

. . 
.. ~ .. 

Figure 3-1. Triangle Waveform 
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Adjustments and calibration for the 5460A Display Unit, 5466B ADC, and the 5475A Control Unit are 
contained in the following paragraphs. Table 3-13 summarizes the adjustments for each unit. Do not perform 
any adjustments not listed in the Table. Always remove power before removing or replacing any system units 
or circuit boards. 

UNIT 

Display Unit 

ADC 

Control Unit 

Table 3-13. Adjustments Procedures 

PROCEDURE 

Bus Voltage Measurement 
Reference Voltage Adjustments 
Horizontal DAC Output Voltage Adjustments 
Horizontal CRT Gain Adjustments 
Vertical DAC Output Voltage Adjustments 
Vertical CRT Gain Calibration 

A 1 (and A2) Input Assembly Adjustments (DC Offset Adjustments) 
A3, A5 (and A4, A6) Digitizer Assembly Adjustments (DC Offset Adjustment) 
A 10 Sample Generator Assembly Adjustments 

a. Adjust 20.00 MHz Crystal Oscillator. 
b. Adjust 8.192 MHz Crystal Oscillator. 

Power Supply Adjustments 
a. Preliminary Instructions 
b. Voltage Adjustments 
c. Overcurrent Control Adjustment 

Oscillator Adjustment 
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DISPLAY UNIT ADJUSTMENT 

The procedures required that the 5460A plug-in be removed from the oscilloscope mainframe and its top 
and bottom covers removed. The 5460A is assumed connected to the oscilloscope through the Display 
Service Extender (05451-60071). Refer to Section 1 of this manual for detailed access information. See 
Figure 3-2a for physical location of test points. 

Figure 3-2a. Display Unit Test Points 

Equipment Required 

PLOTTER RATE ADJ 
A7R8 

RIGHT SIDE 

The following equipment or the equivalent is required to perform these procedures: 

HP Model 5306B Voltmeter 
Short Clip lead 
Service Extender Kit l 05451-60071 

Bus Voltage Measurements 

The voltage readings listed below are those for normally operating power supplies. There are no voltage 
adjustments for these supplies in the 5460A unit. Refer to Control Unit adjustments and oscilloscope manual 
for adjustments. See Figure 3-2b for test point locations. 

Test Point (all in 5460A) Voltage (with respect to ground) 

XA1(15) ............................. .......... ......... +95V to +105V 
XA8(15,S) .................. ... . ... .. ....... .. .... ...... +165V to +180V 
XA1(4) ......... . ... . . . .. . ....... .. . .. ......... . ...... +14.5V to +15.5V 
XA1(3) ... . .. . . ........................... .... ............ -12V to -13V 
XA1(2) ................ . .. . .. . .. . .. . ..... .. ............. +4.5V to +5.5V 
XA8(2,B) . . ................ . . ..... .... . .. ... ............ +4.5V to +5.5V 
XA8(K) . . . . ...... ........................ . . . . ... ......... +22V to +25V 
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Figure 3-2b. Display Unit Test Points (continued) 

XA7 XA9 A8 

XA6 

P1 

XA5A 

GND LUG _--~:::=:;;M~'t 
---XA5B 

XA4A ----:: 

P3~ 
P4~ " 

XA3A 

TOP 

XA2A XA1 

Reference Voltage Adjustment 

1. Connect Digital Voltmeter (DVM) positive lead to XA6(5,E). 

2. Voltage between XA6(5,E) and ground must be +9.9950V to +10.0050V. 

3. Adjust A6R9, if necessary, to bring voltage within specified range. See Figure 3-2C for ad­
justment locations. 

Horizontal DAC Output Voltage Adjustment 

1. Connect DVM positive lead to oscilloscope rear-panel "X" output connector center conductor. 

2. Set 5460A DISPLAY CALIBRATE to +FS. 

3. Set 5460A DISPLAY FUNCTION to CAl. 

4. DVM should read +2.5025V to +2.5050V. 

5. If DVM reading is not correct, adjust 5460A A3R107 as required. 
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+165 
TO ISOV 

XAS(l5,S) 

+22 
TO 25V 
XAS(K) 

+4.5 
TO 5.5V 
XAS(2,B) 

Figure 3-2c. Display Unit Test Points (continued) 

ADJUST FOR 
+9.9950 TO 10.0050V 

AT XA6(5,E) 
A6R9 

HORIZ GAIN 
A3RII6 

BOTTOM 

HORIZ DAC 
OUT ADJ 
A3RI07 

Horizontal CRT Gain Adjustment 

1. Set 5460A DISPLAY CALIBRATE to ORIGIN, DISPLAY FUNCTION to CAL. 

VERT DAC 
OUT ADJ 
A2RI07 

2. Adjust oscilloscope HORIZONTAL POSITION for dot on vertical line at left-hand edge of graticule. 

3. Set 5460A DISPLAY CALIBRATE to +FS. 

4. Adjust 5460A A3R116 to place dot on center vertical line of graticule. 

5. Repeat steps 1 through 4 above until A3R116 requires no further adjustment. 

Vertical DAC Output Voltage Adjustment 

1. Connect DVM positive lead to oscilloscope rear-panel "Y" output connector center conductor. 

2. Set 5460A DISPLAY FUNCTION to CAL. 
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3. Set 5460A DISPLAY CALIBRATE to +FS. 

4. Connect 5460A XA2A(12) to chassis. 

5. DVM must indicate +4.0060V to +4.0100V. 

6. If DVM reading is not within specification, adjust 5460A A2R107. 

7. Remove clip lead from XA2(12). 

Vertical CRT Gain Calibration 

1. Set 5460A DISPLAY CALIBRATE switch to ORIGIN and DISPLAY FUNCTION to CAL. 

2. Adjust 5460A VERTICAL POSITION to center dot on vertical line at left-hand edge of CRT graticule. 

3. Set 5460A DISPLAY CALIBRATE switch to +FS. 

4. Adjust 5460A VERTICAL CAL (front panel) to position dot on upper horizontal line of CRT graticule. 

5. Set 5460A DISPLA Y CALIBRATE to -FS. Dot should appear on lower horizontal line of CRT graticule. 

CONTROL UNIT ADJUSTMENTS 

Equipment Required 

The following equipment or equivalent is required to perform these procedures: 

HP Model 5306B Voltmeter 
HP Model 5300A/5303A Counter 
Short Clip Lead 

Power Supply Adjustments 

The Model 5475A power supplies should not normally require adjustment. However, the replacement of a 
malfunctioning component or long-term component aging may cause the Model 5475A to become out-of­
adjustment. All power supply adjustments are on the regulator board assemblies. 

The dc output voltages from the power supply regulator board assemblies are independent of each other. 
Therefore, when you are adjusting anyone supply, it is not necessary that you check or adjust any other 
supply. 

When adjusting any supply, you must make the voltage adjustment before you make the overcurrent 
adjustment. . 

If you are adjusting more than one supply, you can make all voltage adjustments first, then go back and make 
all overcurrent adjustments. 

NOTE 

While performing adjustments, the regulator board assemblies must be seated in 
their respective connectors and not on an extender board assembly. Stray 
inductance can induce oscillations when the board assembly is extended. 

PRELIMINARY INSTRUCTIONS 

The preliminary instructions are to be performed prior to any adjustments. 
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1. Remove 5466B plug-in from 5475A mainframe. 

2. Adjust overcurrent control potentiometers associated with power supplies being adjusted to center 
of their travel (see Figure 3-3). 

NOTE 

The following list provides a quick-reference to locations of overcurrent control and 
voltage control potentiometers (see Figure 3-31. 

a. Overcurrent control adjustments: 

Negative: Extreme left of board, extreme 
rear of instrument. 

Positive: Extreme right of board, extreme 
front of power supply section. 

b. Voltage adjustments: 

Negative: Second from left on board, second 
from rear of instrument. 

Positive: Third from left on board, third 
from rear of instrument. 

c. Assemblies 

± 24V: A4 
± 12V: AS 
±5V: A6 

3. Connect Digital Voltmeter (DVM) across pin number indicated and ground of first dc output voltage 
to be adjusted. 

4. Turn on cabinet power and 5475A power. 
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CURRENT LIMIT 
ADJUST 

000 
-5V -12V -24V 

000 
I 

VOLTAGE 
ADJUST 

I I 

000 
+5V +12V +24V 

000 
CURRENT LIMIT 

ADJUST 

+24V - 117(14,32) and ground· 
-24V - 117(9,27) and ground· 
+12V - 117(16,34) and ground· 
-12V - 117(7,25) and ground· 
+5V - 117(18,36) and ground· 
-5V - 117(5,23) and ground· 

Figure 3"-3. Control Unit Test Points 

...................... 
• ' l •••••••••••••••• :.:.:.:.:.:.:.:.: , ............... . ................. , ................ . .................. 

~ ............... . ................. .................. 
.•••••• e ••••••••• ................. , ............... . .................. ................. , ............... . t·.·.·.·.·.·.·.· . .................. ................. ................. ................. 
• e ••• e.~ ••• t ••••• ................. ................. . " ...... ~ ......... . ................. I·.·.·.·.·.·.·.·. ::::::::::::::=:: :!::::::::::::::: ...... * ............. . , ............... . ....................... .... " .............. . :!:!:!:!:!:!:!:!:!:! 

• • • 

·ground connections are 117(1,2,19,20) 
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VOLTAGE ADJUSTMENTS 

To adjust any of the dc output voltages, perform the following procedures for the associated supply: 

1. Perform preliminary instructions listed in the preceding paragraph. 

2. Adjust associated voltage potentiometer for nearest value displayed on DVM to designated 
magnitude. Value displayed shall be within ± 0.5 percent of designated magnitude. 

3. Repeat step 2 for each additional dc output voltage to be adjusted. 

4. Disconnect all test equipment. 

OVERCURRENT CONTROL ADJUSTMENT 

To establish the point at which overcurrent from a supply is sensed, perform the following procedure: 

NOTE 

The 5475 must be connected to the display unit, and the 5466 plug-in must be 
installed, as required for normal system operation. 

1. Be sure that the voltage adjustment for the power supply has been performed as described in the 
"Voltage Adjustments" paragraph above. 

2. Adjust the overcurrent control for one supply until the 5475A's rear-panel OVERLOAD indicator 
lights; next back off the adjustment until the OVERLOAD indicator turns off, then turn the control an 
additional 90 degrees in the same direction (or until the limit of rotation is reached, whichever occurs 
first). 

3. Perform steps "1" and "2" above for each additional power supply that is to have its overload control 
setting adjusted. 

Oscillator Adjustment 

This procedure synchronizes the shift register clock rate with the clock rate of the Display Terminal and the 
Display Terminal 110 card in the computer. The oscillator is located on the shift register board A14 (05475-
60204). 

1. Connect Model 5300A/5303A Counter leads between A14 test pins TP1 andTP4(ground). See Figure 
3-3. (Connect 1 k!l. resistor in series with TP1 counter lead to reduce cable capacitance effect on 
oscillator frequency.) 

2. Adjust A14R3 potentiometer (Figure 3-3) so period of signal at TP1 is 1.1 ± 0.005 msec. 

ADC ADJUSTMENTS 

Before making any adjustments on the 5466B, be very sure that adjustment is needed, and that the 5475A 
power supply adjustments have been completed. 

CAUTION 

When connecting the 10628A Extender Cable, be sure to connect P15A on the 5466B 
to J15 in the rack. These connectors are located nearest to the outside of the rack. 
failure to comply may result in damage to the 546GB. 
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The adjustment procedures require that the 5466B plug-in be removed from the 5475A Control unit, and that 
its right-hand side cover be removed. The 5466B is assumed to be connected to the 5475A through the HP 
10628A Service Extender Cable. Connect the extender cable from P15A of the 5466B to)15 in the rack. Refer 
to Section 1 of this manual for detailed access information. 

Equipment Required 

The following equipment, or its equivalent, is required to perform these procedures: 

HP Model 3470A Digital Voltmeter 
HP Model 1707A Oscilloscope 
HP Model 5300/5301 Electronic Counter 
HP Model 3311B Function Generator 
HP Model 6615A Precision Power Supply 
HP Model 10628A Service Extender Cable 

NOTE 

These adjustments require use of the ADC Test Program. Enter the program by 
loading the System Diagnostic Tape, and typing SA, RETURN. 

A 1 (and A2) Input Assembly Adjustments (05466-60001 or 05466-60013) 

NOTE 

Perform Power Supply Adjustments before proceeding. 

CHANNEL A DC OFFSET 

1. On A1 board, connect test lead from Digital Voltmeter to Test Point A2 ("TP A2") (see Figure 3-4). 

Figure 3-4. A 1 (and A2) ADC Input Assembly Adjustments 

,---- CHANNEL B -----, .....---CHANNEL A-----. 

62 TEST POINT 

~ 
[!J 
R24 62 

t 
62 

ADJUST 

61 ADJUST 

• 
61 R15 

t 
61 

TEST POINT 

A2 TEST POINT 

Ground Plane* 

+ 

A2 
ADJUST 

*Common connection of C20 and C21 

A1 ADJUST 

+ 
[!J 

A1 R12 

t 
A1 

TEST POINT 

2. Connect the Voltmeter's Ground lead to ground on the board under test. (The best way to do this is 
to connect it to any component lead that is connected to the board's ground plane.) 

3. Connect a 50-ohm terminatation BNC to the Channel A INPUT. Set the Channel A OVERLOAD 
VOLTAGE switch to ".125". 

4. Set the AC/DC switch to DC. 

5451C SERVICE 
3-32 



5. The DC offset, measured by the DVM connected to Test Point A, should be less than ± 1.5 mV for all 
Channel A OVERLOAD VOLTAGE switch settings from ".125" to "1", and less than ± 5 mV for "2", 
"4" and "8". If all values are correct, go to Channel B dc offset, otherwise do "6" through "12" below. 

6. Disconnect the DVM from TP A2, and connect the DVM to TP A1. 

7. Set the Channel A OVERLOAD VOLTAGE switch to ".125". 

8. Adjust R12 (next to Test Point A1) for a DVM reading of 0.0 ±0.5 mV. 

9. Disconnect the DVM from TP A1 and connect the DVM to TP A2. 

10. Set the Channel A OVERLOAD VOLTAGE switch to "8". 

11. Adjust R18 (next to Test Point A2) for a DVM reading of 0.0 ± 1 mV. 

12. Repeat step "5". 

CHANNEL B DC OFFSET 
NOTE 

If a voltmeter other than the one specified is used, the amplifier may oscillate at 
some OVERLOAD VOLT AGE settings. Oscillation can be eliminated byconnecting a 
1000-ohm resistor in series with the test lead. 

1. On A1 board, connect test lead from Digital Voltmeter to Test Point B2 ("TP B2"). 

2. Connect a 50-ohm termination BNC to the Channel B INPUT. Set the Channel B OVERLOAD 
VOLTAGE switch to ".125". 

3. Set the AC/DC switch to DC. 

4. The DC offset, measured by the DVM connected to Test Point B2, should be less than ± 1.5 mV for all 
Channel B OVERLOAD VOLTAGE switch settings from ".125" to "1", and less than ±5 mV for "2", 
"4", and "8". 

If all values are correct, and -

a. Yours is a 2-channel ADC: Go to A3, AS (and A4, A6) Digitizer Adjustments and Calibration. 

b. Yours is a 4-channel ADC: 

1) Repeat Channel A dc offset on board assembly A2 for Channel C, 

2) Perform this procedure on board assembly A2 for Channel 0, then go to A3, AS (and A4, A6) 
Digitizer Adjustments and Calibration. 

Otherwise, perform steps "5" through "11". 

5. Disconnect the DVM from TP B2 and connect the DVM to TP B1. 

6. Set the Channel B OVERLOAD VOLTAGE switch to ".125". 

7. Adjust R15 (next to TP B1) for a DC offset of 0.0 ± 0.5 mV. 

8. Disconnect the DVM from TP B1 and connect the DVM to TP B2. 

9. Set the Channel B OVERLOAD VOLTAGE switch to "8". 

10. Adjust R24 (next to Test Point B2) for a DVM reading of 0.0 ± 1 mV. 

11. Repeat step "4". 
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A3, AS (and A4, A6) Digitizer Adjustments and Calibration 

NOTE 

Several different Digitizer Board assemblies are available for use in the 5466B. The 
adjustment procedures on these differ, too. The chart below indicates which 
procedure(s) should be used for adjusting a particular Digitizer Board assembly. Be 
sure to use the correct procedure(s) for the Digitizer Board assemblies in your 5466B. 

Digitizer Adjustment Procedure Selection 

HP Part Number of Procedure 
Digitizer Board Assembly Description 

05466-60002 10-bit,200 kHz Samp. Rate 

05466-60007 12-bit,200 kHz Samp. Rate 

05466-60014 12-bit, 100 kHz Samp. Rate 

SAMPLE-AND-HOLD MODULE DC OFFSET ADJUSTMENT (200 kHz DIGITIZERS ONLY) 

1. Set all OVERLOAD VOLTAGE switches to ".125". 

2. Connect the 50-ohm termination to the 5466B's Channel A INPUT. 

3; Connect the test lead from the Digital Voltmeter to test point A2 on the A 1 board. DVM should read 
the DC offset voltage, 0.0 ± 1.5 mV; if not, perform Channel A dc offset of this adjustment procedure. 

4. Connect the DVM test lead to A3 test point "5 and H" (for "Sample and Hold"). (See Figure 3-5.) 

5. Adjust A3Rl for DVM reading of 0.0 ± 1.5 mV. 

6. Perform steps "1" through "5" above for 5466B Board Assembly A5 (and A4 and A6, if installed). 

NOTE 

In step "3" above, use Al test point B2for Channel B,A2test pointA2 for Channel C, 
A2 test point B2 for Channel D. 

In step "4" above, use A5 for Channel B, A4 for Channel C, A6 for Channel D. 

SAMPLE/HOLD ADJUSTMENTS (100 kHz DIGITIZERS ONLY) 

NOTE 

These adjustments require use of the ADC Test Program. Enter the Program by 
loading the System Diagnostic and typing SA, RETURN. 

1. On Processor, set bit 15 to ON. 

2. Set 5466B controls as follows: 

OVERLOAD VOLTAGE switches to ".125". 
SAMPLE MODE to kHz IJ.sec 
MULTIPLIER to 50/100/10 
TRIGGER to FREE RUN 

3. Connect a 50-ohm termination to 5466B Channel A INPUT. 

CAUTION 

Do not connect a ground lead to the ground plane near the extractor ring on A3 
through A6. A ground on the pc lead just above the ground plane will damage 
transistors Q9 and Q10. 
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Figure 3-S, A3, AS (and A4, A6) Digitizer Adjustments 
(for 10-bit or 12-bit 200 kHz Digitizers) 
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Some 05466-60007 (1~-bit, 200 kHz) Digitizer Boards may have a digitizer 
module whose adjustments are "reversed" from those indicated in the 
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4. Using 1:1 probe, connect Oscilloscopes Channel A to "S/H OUT" test point on A3 board. Connect 
probe ground clip to ground plane on A2 pc board. . 

5. Using 1:1 probe, connect Oscilloscope's EXT TRIG to "SAMP" test point on A10 board. Connect 
probe ground clip to GND test point on A 10. 

6. Connect a ground clip from the 5466B chassis to Oscilloscope chassis. 

7. Set Oscilloscope controls as follows: 

TRIGGER to EXTERNAL MINUS 
SWEEP RATE to 5 JLSEC/DIV 
CHANNEL A attenuator to .02V IDIV 

The waveform may resemble that shown in Figure 3-5b below. 

8. If necessary, adjust the "Pedestal Adjust' capacitor (see Figure 3-5a) to make the displayed waveform 
as straight a line as possible (see Figure 3-5c). The X10 sweep magnifier may be used for easier 
viewing. 

9. Disconnect the Oscilloscope's probe from the "S/H OUT" test point. 

10. Connect the Digital Voltmeter's negative lead to the A2 board's ground. 

11. Connect the Digital Voltmeter's positive lead to the A3 board's "S/H OUT" test point. 

12. Adjust the "Zero Adjust" resistor (see Figure 3-5a) to make the Digital Voltmeter's reading as close to 
zero as possible. (The final reading must be within ± 2 mV of OV.) 

13. Remove the 50-ohm termination from the Channel A INPUT. 

14. Set the Channel A OVERLOAD VOLTAGE to "8V". 

15. Set the DC Standard's VOLTAGE SET for +8.000 volts. 

16. Connect the DC Standard to the ADC's Channel A input. 

17. Adjust the A3 board's "S/H GAIN" pot until the DC voltage measured at the "S/H OUT" pin is 
between +4.998V and +5.002V. 

18. Repeat procedure for Channel B (A5 board), Channel C (A4 board) and Channel D (A6). 

Digitizer Module DC Offset Adjustment (All Digitizers) 

1. Perform the sample-and-hold adjustments required by the board you are working on, using the 
appropriate procedures presented in the preceding paragraphs. 

2. Type QA, RETURN, on the Display Terminal, to enter the "Query ADC" routine. 

3. Set ADC controls as follows: 

SAMPLE MODE: INT kHz 
TRIGGER SOURCE: FREE RUN 
OVERLOAD VOLTAGE (all): 8 
INPUT SELECTOR (2-channel): AB or to ABCD (4 channel ADC's). 
DISPLAY (4-channel): A 
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Figure 3-5a. Adjustment Locations - 100 kHz Digitizer 

~ SAMPLE/HOLD -+--. ADC ADJUSTMENTS I ADJUSTMENTS I. r 

!r, 
PEDESTAL ZERO GAIN *S/H "2" POT I "3" POT II 

OUT (OFFSET) (FULL SCALE) 

*00 NOT short SIH OUT test point to ground-U1 WILL BE DAMAGED 

LINEARITY 
ADJUSTMENTS 

Do not change the setting 
of either of these pots 
until you have read the 
"Linearity Adjustment" 
subsection. 

Figure 3-5b. Pedestal Adjustment Waveform Number 1 

* __ .".u 

Figure 3-5c. Pedestal Adjustment Waveform Number 2 

*~_J"to __ 

*NOTE: Signals are typical-actual presentation 
may have a considerable noise level. 

5451C SERVICE 
3-37 



4. Connect 50-ohm load to Channel A INPUT. 

5. Set Processor's switch register bit "10" to "1". If a 12-bit ADC is installed also set bit "15" to "1". 

6. Adjust A3's "POT I" (see Figure 3-5 or 3-5a) for a reading of "000" ± "2" on the 5460A Display Unit's 
digital indicator tubes. 

7. Remove the 50-ohm termination. 

8. Repeat procedure with DISPLAY switch set to B and adjust AS's POT I. Connect the 50-ohm 
termination to channel B input. 

9. Repeat procedure with DISPLAY switch set to C and adjust A4's POT I. Connect the 50-ohm 
termination to CHANNEL C INPUT. 

10. Repeat procedure with DISPLAY switch set to D and adjust A6's POT I. Connect the 50-ohm 
termination to CHANNEl D INPUT. 

DIGITIZER GAIN CALIBRATION (ALL DIGITIZERS) 

NOTE 

The DC Offset procedure above should be performed for the Digitizer Board 
assembly before you perform this calibration procedure. 

1. Set all OVERLOAD VOLTAGE switches to "8". 

2. Set the HP 6115A Precision Power Supply for 7.0000V output. 

3. Set DISPLAY selector to "A". 

4. Connect the 6115A's output to the 5466B's Channel A INPUT. 

5. Adjust A3's "POT II" for the correct 5460A indication, as given below for your digitizer. 

10-bit: "448" ± "2" 
12-bit: "1792" ± "2" 

6. Check ADC Channel linearity by setting the 6115A'S output level as indicated in Table 3-14, and 
checking the 5460A display for that voltage. The table includes a place to record the actual values you 
observe. 
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Table 3-14. ADC Channel Linearity Check 

5460A Display 

Specification Actual (See Note) 

CHANNEL 10-bit 12-bit Channel A ChannelB ChannelC Channel 0 
INPUT 

(VOIJS) 
(6115A 

Output) 

0.0 ()()() ± 2 ()()() ±4 
1.0 064±2 256±4 
2.0 128±2 512±4 
3.0 192±2 768±4 
4.0 256±2 t1024±4 
5.0 320±2 t1280±4 
6.0 384±2 t1536±4 
7.0 448+2 t1792+4 

tThe "1" is displayed with an annunciator and the last three digits are displayed on the NIXIE tubes. 

NOTES: 

1. In addition to the "Specifications" given above, the following linearity "spec" also applies: 
For anyone volt change in INPUT signal level for any channel, the change in output (indicated 
on the 5460A Display Unit's tubes) must be: 

64 ± 1, for a 10-bit digitizer 
256 ± 2, for a 12-bit digitizer 

2. If necessary, linearity of 100 kHz Digitizers. can be adjusted, using the procedure pr~sented 
below. 

This completes the Digitizer Board Assembly adjustments for Channel A (Board Assembly A3). Perform the 
procedures for Channel B (Board Assembly AS) and, if yours is a four-channel ADC, for Channel C (Board 
Assembly A4) and Channel D (Board Assembly A6). For a two-channel plug-in, be sure to set the INPUT 
SELECTOR switch to Band AB respectively when you check Channel B. For a four channel plug-in, set the 
INPUT switch to" ABCD", and the DISPLAY switch to "B", "C", or "D", corresponding to the channel you 
are adjusting. 
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INTERNAL LINEARITY ADJUSTMENT (100 kHz DIGITIZERS ONLY) 

NOTE 

You should perform this procedure only if you have performed the ADC adjustment 
procedures for the 100 kHz Digitizer Board assembly, and the board did not pass the 
linearity check procedure. 

The linearity adjustment is performed at the factory. We expect that the only time it 
will be necessary to perform this adjustment in the field is if the resistor array (R22) or 
any of the current switches (US, U7, U10) is damaged or replaced, or if the settingof 
either one of the linearity adjust resistors is changed. 

1. Enter the command QA RETURN via the Display Terminal. 

2. Set bit 15 of the Processor's "5" register (to "1"). 

3. Connect the DC Standard to the 5466B's Channel A input. 

4. Set the DC Standard's VOLTAGE SET for -B.OOOOV output. 

5. Set the 5466B's DISPLAY to "A". 

6. Adjust the A3 ADC's POT I (OFFSET) to make the 5460A's reading "-2047". 

7. Set the DC Standard's VOLTAGE SET for +7.0000V output. 

B. Adjust A3's POT II (FULL SCALE) to make the 5460A's reading "+1792". 

9. Set the DC Standard's VOLTAGE SET for -7.0626V output. 

10. Adjust A3's "2" Linearity Adjustment pot to make the 5460A's reading "-1BOB". 

11. Set the DC Standard's VOLTAGE SET for -7.9414V out. 

12. Adjust A3's '3' Linearity Adjustment pot to make the 5460A's reading "-2033". 

13. Set the DC Standard's VOLTAGE SET for +B.OOOOV output. 

14. Adjust A3's POT II (FULL SCALE) to make the 5460A's reading "+2047". 

NOTE 

To perform the procedures of this subsection for other channels - Channel B 
adjustments are made on the A5 board, Channel C adjustments on A4, and 
Channel D adjustments on A6. 

Oscillator Adjustment 

1. Connect the Counter's AC Input to the Test point labelled "20 MHz". (See Figure 3-6). 

2. Set a one-second GATE time FREQUENCY measurement. 

3. Adjust the capacitor next to the test point for a Counter reading of 20.000000 MHz ± .000050 MHz. 

4. Connect the Counter's AC Input to the Test Point labelled "B.192 MHz". 

5. Adjust the capacitor next to this test point for a reading of B.192000 MHz ±0.000020 MHz. 
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Figure 3-6. A19 ADC Sample Generator (05466-60006) Adjustments 
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SECTION 4 
TROUBLESHOOTING AND PREVENTIVE MAINTENANCE 

INTRODUCTION 

This section provides preventive maintenance and system troubleshooting procedures for troubleshooting 
to the circuit card level in the 5460A Display Unit, 5466B ADC or 5475A Control Unit (see Table 4-1). This 
procedure determines as quickly as possible whether the trouble lies in the system hardware or the 
Processor. Processor malfunction isolation, including all software and peripherals, is contained in separate 
manuals. Refer to the System Configuration Notice for a list of equipment and manuals supplied with your 
Fourier Analyzer System. 

Title 

Table 4-1. System Troubleshooting Procedures 

NOTE 
Real Troubleshooting Assumptions, page 4-3 

before using any troubleshooting procedures. 

Page 

1. General Malfunction Indications Troubleshooting . . . . . . .. . ............ .4-4 & 4-6 

2. Power Turn-On Troubleshooting ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-4 

3. System Test Diagnostic Loading Troubleshooting. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-4 

4. Control Unit Troubleshooting .......................... . . . . . . . . . . . . . .. 4,4 
a. Preliminary Keyboard Test ......................................... 4-8 
b. QK Subroutine Test ............................ . . . . . . . . . . . . . . .. 4-8 
c. SK Subroutine Test ............................................... 4-11 

5. Display Unit Troubleshooting ................... . . . . . . . . . . . . . . . .. .... 4-4 
a. SD Subroutine Test ............................................... 4-11 
b. QD Subroutine Test .............................................. 4-14 

6. ADC Troubleshooting ............................................... 4-5 
a. SA Subroutine Test ............................................... 4-14 

1) Triggering Test ................................................. . 
2) UNCAL Test ..............................•..................... 

b. QA Subroutine Test ..... . ....................................... 4-15 
1) Attenuator Code Test 
2) Calibration Test 

c. Sample Rate Test 
d. External Clock Test 
e. Dual Input SubtractTest 
f. Histogram Test 

TEST EQUIPMENT REQUIRED 

Table 1-3 provides a list of equipment required to troubleshoot the Fourier Analyzer System. 
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PREVENTIVE MAINTENANCE 

Usually, the most common denominator associated with poorly performing systems is the lack of a sound 
preventive maintenance program. The following paragraphs give guidelines to help develop a meaningful 
P.M. plan for the Fourier System. A P.M. program is essential in obtaining a high on-the-air yield for your 
complex system and should be performed on a regularly scheduled basis to keep interruptions to a 
minimum. 

The Field Preventive Maintenance Procedure which follows indicates the intervals at which P.M. routines 
should be performed, the approximate amount of time that the P.M. routine will require and a brief 
description of what is to be performed at each interval. These descriptions are intended to tell an 
experienced, trained CE "what" to do as opposed to "how" to do it. If additional information is needed, 
reference should be made to other sections of this manual or to the maintenance manual of the 
equipment involved. 

The proper amount of P.M. is that which accomplishes the basic purpose of minimum interruptions and 
does so at minimum cost. Unnecessary P.M. is not only wasteful of time but also jeopardizing to equipment 
reliability. Consistent with this premise, P.M. should consist of cleaning, lubricating, visual inspection, 
replacement of determinable worn parts (air filter, etc.), observation of equipment operation, and one 
short pass of the diagnostic. Only adjustments which are known to require periodic attention should be 
checked. The time intervals below reflect one work shift usage under normal operating conditions. Good 
judgement and a firm understanding of system usage should be used to influence the use of these figures 
to arrive at a sensible P.M. schedule for a particular Fourier Analyzer System. 

Preventive Maintenance Time Table Work Sheet 

Month 
1 2 3 4 5 6 7 

Product 

Processor 1 

Display .5 

Kybd. (5475) .5 

ADC (5466B) .5 

Disc * * 
Cabinet .25 .25 

PIMM (5449B) .25 

DAC (54429A) .5 

Filters (54449A) .25 

Preprocessor (54479A) .5 

Terminal * 
Line Printer * 
Plotter * 
MagTape * * 
Sys. Control (5477) .5 

Counter * 

Total Hours 

Scheduled Rate & Hr. 

*See individual maintenance manual for PM procedure. 
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Preventive Maintenance action to be taken 

Processor 54451 A 

1. Check voltages 
2. Check fans 
3. Run firmware diagnostic 
4. Run booster diagnostic 

5460A/5466B/5475A Display/ AVc/Kybd . 

. 1. Check 5475A fan 
2. Check voltages on 5475A connector J17 

+24V ± 11i11i1mV between J17(14, 32) & ground 
+12V ± 51i1mV between J17(16, 34) & ground 
+ 5V ± 5mV between J17(18, 36) & ground 
-24V ± 100mV between J17( 9,27) & ground 
-12V ± 51i1mV between J17( 7,25) & ground 
- 5V ± 5mV between Ji7( 5,23) & ground 

Ground connections are J17(1, 2, 19, 2£1) 

3. Check lamps on 5475A and 5460A 
Press BS64 etc. for BS lights 
Repeat & RA for busy (check pu Ise at 1 KHz etc.) 
Single switch for ready 
BS 1 for what 
Turn scale sw. for 1, 2, 5, & X101amps & rect. 
F for freq. 
Polar for polar lamp 
Log. Mag. - db and log lamps 

4. Press all 5475A keys (except stop, cont. & restart) 
check characters on Terminal 

Plug-In Mainframe Module (PIMM) 5440B 

1. Check power supply on 5440B 
2. Check fan on 544Ii1B 

Cabinet 

1. Clean filters 
2. Check on/off lamp 

All other equipment 

Check proper manual 

TROUBLESHOOTING ASSUMPTIONS 

The troubleshooting procedures make the following assumptions: 

1. That, with the exception of general malfunction indications (e.g., no CRT beam even with BEAM 
FIND depressed), the system test diagnostic and operational check is used as a basis for for the 
troubleshooting procedures. If it is obvious that the processor or a related peripheral is 
malfunctioning, refer to the applicable manual. The system test diagnostic is configured to allow 
specific subroutines to be utilized as required. Always perform at least the unit operational check 
after repairing any unit. 
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2. That all system controls have been double checked to verify that they are in the proper positions. 
Also, that all cabling is correctly and firmly connected and that all processor interface cards are in 
the assigned 1/0 slots. The System Configuration Notice contains a record of the 1/0 slots for all 
the processor peripherals. 

3. That interconnect wiring will be checked and cabling replaced or repaired as required if the 
directed troubleshooting does not correct malfunction. 

4. That all processor bit indicators are functioning. If any doubt exists, load the entire register to verify 
that indicators are functioning correctly. 

5. That power is removed prior to replacing any units or circuit cards. 

GENERAL MALFUNCTION INDICATIONS TROUBLESHOOTING 

Table 4-2 provides troubleshooting for malfunctions that can be identified without being in the operatonal 
check. Where possible, the corrective action is given without going through the entire operational check. 
This list is not intended to cover all possible malfunctions. 

POWER TURN-ON TROUBLESHOOTING 

If the Fourier Analyzer System is rack-mounted, check continuity of rack wiring before the individual units. 

If power cannot be applied to the oscilloscope, refer to the oscilloscope manual. 

If power cannot be applied to the Control Unit, refer to Figure 2-8. If the OVERLOAD lamp on the back of 
the Control Unit is lit, see Table 4-2. 

SYSTEM DIAGNOSTIC LOADING TROUBLESHOOTING 

If the system test diagnostic will not load, check the System Test Diagnostic Loading procedure in Section 3. 

CONTROL UNIT TROUBLESHOOTING 

These troubleshooting procedures are to be used if the Fourier Analyzer fails a portion of the Control Unit 
test in the operational check or if the Control Unit has performed correctly during the operatonal check 
but the keys fail to give correct operation in the Fourier Analyzer mode. Refer to one of the following 
tables for specific troubleshooting: 

1. Table 4-3. Preliminary Keyboard Test Troubleshooting 

2. Table 4-4. QK Subroutine Test Troubleshooting 

3. Table 4-5. SK Subroutine Test Troubleshooting 

DISPLAY UNIT TROUBLESHOOTING 

These troubleshooting procedures are to be used only if the Fourier Analyzer fails a portion of the Display 
Unit test in the Operational check. If the Display Unit has performed correctly during the operational 
check but the plotter does not function properly or the display is jittery, refer to the general malfunction 
indications troubleshooting (Table 4-2). Refer to one of the following tables for specific troubleshooting: 

1. Table 4-6. SD Subroutine Test Troubleshooting 

2. Table 4-7. QD Subroutine Test Troubleshooting 
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ADC TROUBLESHOOTING 

These troubleshooting procedures are to be used only if the Fourier Analyzer fails a portion of the ADC 
test in the operational checks. 

Refer to one of the following tables for specific troubleshooting. 

1. Table 4-8. SA Subroutine Test Troubleshooting 

2. Table 4-9. QA Subroutine Test Troubleshooting 

3. Table 4-10. QM Subroutine Test Troubleshooting 

4. Table 4-11.SM Subroutine Test Troubleshooting 

POWER-ON TEST TROUBLESHOOTING 

If the system fails to return to the RUN mode, troubleshoot the computer. Refer to computer manuals. 

If the system doesn't run, but HALTS with MEMORY DATA of 102050, 102051, 102052, 102053, 102055, 102056, 
102057 displayed, see Table 4-12, Processor Test Troubleshooting, in this manual. 
manual. 
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Table 4-2. General Malfunction Indications Troubleshooting 

Problem 

a. Can't get any input through the ADC. 

b. When turned on, the Display Terminal does not 
function. 

c. No action when RESTART is pressed. 

d. Control Unit keyboard does not perform 
correctly. 

e. No CRT display even with BEAM FIND pressed. 

Action 

a. 1. Check fuses on A1 (and/or A2) board(s). 

b. 

c. 

d. 

e. 

a) Turn off system power. 
b) Remove ADC from Control Unit. 
c) Remove ADC right-hand side cover. 
d) Remove A1 (and/or A2) board(s). 
e) Exchange "bad" fuse with spare fuse on board. 

2. Check to see if proper voltages are being supplied 
to the ADC from the 5475A. See section 3. 

3. Check ADC's front-panel controls. 
a) If TRIGGER MODE switch is in INT or EXT, is 

there actually a trigger signal? 

b) Are the sample rate switches on a calibrated 
range? 

c) If external samples are being generated, are 
they within the EXT. sample specifications? 

4. Check to see that 5451 C system test diagnostic is 
"ok". (Best method is to reload the diagnostic). 

5. Replace the following 5466B boards, in the order 
indicated, one at a time: 

a) 
A1. } 

b) A9 If ADC will not input, or 
c) A8 inputs wrong data. 
d) A3 

e) A1.nd/o,A2 } 
f ) A4 through A6 If ADC inputs wrong data. 
g) A7 

1. Verify cables are properly installed (see Figure 1-2). 

2. Replace A14. 

1. Replace keyboard microcircuit I/O card in 
processor. 

2. Check processor, r.efer to processor manuals. 

Refer to preliminary keyboard test troubleshooting 
for this problem. 

Refer to oscilloscope manual. 
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Table 4-2. General Malfunction Indications Troubleshooting (continued) 

Problem 

f. OVERLOAD light on REAR of the Control Unit 
lights (indicates a power supply is overloaded. 

g. Jittery display. 

h. When System is turned on, the Display Terminal 
prints" .WHAT" repeatedly. 

Action 

f. To locate current overload perform the following: 

1. Remove Display Unit plug-in. If OVERLOAD goes 
out, overload is in plug-in. Isolate and repair 
defective circuit. 

2. Remove ADC plug-in. If OVERLOAD goes out, 
overload is in plug-in. Isolate and repair defective 
circuit. 

3. One at a time, remove all cables from Control Unit 
rear panel. If disconnecting any cables causes the 
OVERLOAD indicator to go out, the problem is in 
the circuit served by that cable. Reconnect the 
cable. With a voltmeter and the Control Unit 
power supply adjustment procedure locate the 
supply being overloaded. If trouble is in the 
Control Unit, replace regulator board. If external, 
isolate and repair defective circuit. 

g. Check power supply voltages and clean board and 
plug contacts. 

h. 1. Check +5V fuse inside 5475A Control Unit. 
2. Replace Keyboard Microcircuit Interface Card. 
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Table 4-3. Preliminary Keyboard Test Troubleshooting 

Problem 

a. Single Display Terminal key is intermittent or locks 
out all other keys. 

GROUP A 

b. No Display Terminal output for either GROUP A or 
GROUP B switches. 

c. Wrong Display Terminal output for GROUP A and 
GROUP B switches. 

d. Wrong or no Display Terminal output when a 
GROUP A switch is pressed. Display Terminal OK 
for GROUP B switches. 

e. Wrong or no Display Terminal output when a 
GROUP B switch is pressed. Display Terminal OK 
for GROUP A switches. 

f. Correct letters displayed when the keyboard 
buttons are pressed, but there is still a problem 
when returning to the main Fourier program (i.e., 
pushing a button does not perform the correct 
function), it is desirable to check the coding of the 
bits into the processor. In order to do this test, the 
system test diagnostic must be operating and the 
test subroutine entered by typing QK, RETURN, 
RETURN. Then press malfunctioning key. The octal 
code is displayed in the Display Register. 

Action 

a. 1. Check switch (adjust, if necessary). 
2. Check Wiring. 

GROUP B 

b. 1. Check or replace AlB. 
2. Replace A 14. 
3. Replace Terminal microcircuit I/O card in 

processor. 
4. Check Display Terminal. 

c. 1. Adjust A14 Oscillator (see Control Unit 
Adjustments). 

2. Replace A14. 

d. Replace A12. 

e. Replace A13. 

f. Observe octal code for ASCII character in Display 
Register (STOP, CONTINUE, & RESTART switches are 
uncoded and wired direct to A15). 
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Table 4-3. Preliminary Keyboard Test Troubleshooting (continued) 

Signal Name 

BLOCK SIZE 
CURSR 
USER PROG 

DELET 
REPLAC 

·INSRT 
LIST 
POINT 
TERM 

SKIP 
JUMP 
COUNT 
SUB RTRN 
LABEL 
END 

CORR 
TRANS FLN 
F 
CONV 

NOTE 

Disregard bit 8 in binary count. That is, Block Size has a code 
of 192(3)23 but the computer may have 192(7)23. 

Teleprint 

BS 
I. 
Y 

ID 
IR 
II 
IL 

I 

IF 

J 
# 
< 
L 

CR 
CH 
F 
CV 

POWER SPECT (Note 1) SP 
HISTO GRAM RH 

MASS STORE MS 
KEY BOARD K 
PHOTO READR R 
ANALOG IN RA 

ANALG OUT B 
PRINT W 
PUNCH P 
BUFFD ANALG RB 
HANN n HI 

RECT TR 
LOAD X< 
STORE X> 
LOG MAG TL 
POLAR TP 
INTER CHNG X 
CLEAR CL 

ASCII Equivalent 
(Octal Code) 

192323 
957256 
131249 

957394 
957322 
957311 
957314 
977249 
957249 

111396 
112249 
943249 
974249 
114249 
956249 

193322 
193319 
196249 
193326 
123320 
122319 

115323 
113249 
122249 
122391 

102249 
127249 
129249 
122392 
110261 

124322 
130274 
139276 
124314 
124329 
139240 
193314 

Note1: The next key pressed after the POWER SPECT key will require pressing 5 times to obtain 
the correct reading. 
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Table 4-3. Preliminary Keyboard Test Troubleshooting (continued) 

Signal Name Teleprint 
ASCII Equivalent 

(Octal Code) 

f $ 944249 
*MULT *- 952255 
MUll -* 952249 
+ A+ 191253 
..d. % 945249 dx 

-(Note 2) 137249 
972249 

A- 191255 
ENTER 

CR LF 
915212 

SPACE 940000 
DISPLAY D 194249 
RUBOUT BElL 997377 

1 1 961009 
2 2 962009 
3 3 963009 
4 4 964009 
5 5 965009 
6 6 966009 
7 7 967009 
8 8 970099 
9 9 971009 
9 9 960099 

955009 

Note 2: Underscore on some terminals is _n. 

g. Octal code as shown on processor register is 
incorrect but processor had correct printout. 

h. Octal code as shown on processor register is 
correct. 

g. Adjust A14 Oscillator (see Control Unit Adjustments). 

h. Troubleshoot processor, refer to processor manuals. 

Table 4-4. OK Subroutine Test Troubleshooting 

Problem 

a. Pressing STOP does not light READY or pressing 
CONTINUE does not light BUSY and the corre­
sponding bit (15 or 13) is lit in the processor register. 

b. Pressing STOP does not light READY or pressing 
CONTINUE does not light BUSY and the corre­
sponding bit (15 or 13) is not lit in the processor 
register. 

c. STEP/RUN, REPEAT/SINGLE or any of the ADC 
switches called out in this test fail to light correct bits. 

Action 

a. 1. ReplaceA17. 
2. Replace ADC microcircuit I/O card in processor. 
3. Check indicator continuity. 

b. 1. ReplaceA15. 
2. Replace keyboard microcircuit I/O card in 

computer. 
3. Check switch. 
4. Check processor, refer to computer manuals. 

c. 1. Replace keyboard microcircuit I/O card in 
processor. 

2. Check switch. 
3. Check processor, refer to processor manuals. 
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Table 4-5. SK Subroutine Test Troubleshooting 

Problem 

a. No action when RESTART is pressed. 

b. A single indicator malfunctions. 

c. A group of indicators malfunction. 

Action 

a. Refer to general malfunction indication trouble­
shooting (Table 4-2). 

b. 1. Check indicator. 
2. Replace A17. 

c. 1. Replace A17. 
2. Replace ADC microcircuit 1/0 card in processor. 

Table 4-6. SD Subroutine Test Troubleshooting 

Problem 

1. a. Bit15 remains on. 

2. LAMPS. Problem with one or more of the following 
5460A lamps: POLAR, RECT, LOG, FREQ, 1, 2, 5, 
X10, dB. 

a. One or more of the lamps does not light. 

b. None of the lamps light. 

3. READ-OUT TU BES. Problem with one or more 
Digital Display Tubes. 

a. No Digital Display Tube is lighted and no 
iI_" sign displayed. 

b. All Digital Display Tubes function, but are dim. 

c. Any Digital Display Tube counts, but not in 
proper sequence (skips numbers or is dead for 
counts 0 through 9; or resets to 0 and recounts 
at the wrong time). Note: Normal operation 
includes blanking for 6 counts after "9", while 
the BCD counter counts back to "0". 

d. All Digital Display Tubes count, but sequence 
is bad. 

e. None of the tubes count. 

Action 

a. Replace AS. 
b. Replace display microcircuit 1/0 card in processor. 
c. Doublecheck switch settings. 

a. Replace boards. 
1. A8-lamps are mounted on this board. 
2. A9-lamp drivers are on this board. 
3. A4-PL driver lines are on this board. 
4. Display microcircuit 1/0 card in processor. 

b. 1. Replace ±24V Regulator in 5475A Control Unit. 
2. Check +24V line at A8(K). 

a. 1. Replace A9. 
2. Check +170V line from A8(J) to A9(15, S). 
3. Check 130V ac at A9(6, 8). 

b. Replace A9. 

c. Replace A8. 

d. 1. Replace A8. 
2. Replace A4. 
3. Replace display microcircuit 1/0 card in 

computer. 

e. 1. Replace A8. 
2. Replace A4. 
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Table 4-6. SD Subroutine Test Troubleshooting (continued) 

Problem 

f. "_" Indicator does not light. 

4. CRT Display problems: 

a. No sweep, but dot appears. 

b. No sweep, but dot or vertical line appears at 
left side of screen. 

c. No CRT sweep or vertical deflection, and 
no spot. 

d. Horizontal sweep, but VERTICAL GAIN, 
POSITION or CAL controls have no effect. 

e. Sweep nonlinear, either vertically or 
horizontally. 

Action 

f. 1. Replace A9. 
2. Replace AB. 
3. Replace A4. 

a. 1. Replace A3. 
2. Replace A4. 
3. Replace display microcircuit 1/0 card in 

processor. 
4. Reload test tape. 
5. Refer to Processor Service Manual for processor 

checkout procedure. 

b. Verify that DISPLAY switch on scope mainframe is 
in INT position. 

c. Press Beam FIND. 
1. If dot appears, and processor register bit 15 is 

flashing, be sure 546f1lA FUNCTION switch is 
set to DISPLAY, not to PLOT. 

2. If dot appears, and processor register bit 15 is 
not flashing. 

a) Reload system test diagnostic. 
b) Replace display microcircuit I/O card 

in processor. 
c) Refer to processor checkout procedure 

computer service manual. 

3. If dot does not appear. 

a) Replace A1. 
b) Check High Voltage to CRT-refer to 

oscilloscope manual. 

d. Replace A 1. 

e. Interchange A2 and A3. 

1. If problem changes. 
a) Replace A2 if problem is now Vertical 

nonlinearity. 
b) Replace A3 if problem is now Horizontal 

linearity. 

2. If problem does not change. 
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Table 4-6. SO Subroutine Test Troubleshooting (continued) 

Problem 

f. If oscilloscope pattern resembles one 
shown below. 

HORIZONTAL PROBLEM 

g. If oscilloscope pattern resembles one 
shown below: 

VERTICAL PROBLEM 

h. Sweeps, but HORIZONTAL POSITION and XS, 
X19, MAGNIFICATION controls have no effect. 

i. Display is Vertical line. 

j. Display is only Horizontal line. 

k. Sweeps OK but problem with vertical bars. 

5. SWITCH problems: 

a. HORIZONTAL MARKER switch.causes no 
intensification of trace in either 8PT or 32PT 
position. 

Action 

f. Interchange A2 and A3. 
1. If problem changes replace A2. 

2. If problem doesn't change. 
a) Replace A4. 
b) Replace display microcircuit 1/0 card in 

processor. 
c) Check computer, refer to processor 

manuals. 

g. Interchange A2 and A3. 
1. If pattern changes, replace A3. 

2. If pattern doesn't change. 
a) Replace display microcircuit 1/0 card in 

processor. 
b) Check processor, refer to processor 

manuals. 

h. Refer to oscilloscope manual. 

i. 1. Replace A4. 
2. Replace AS. 
3. Replace A3. 
4. Refer to oscilloscope manual. 

j. 1. Replace A1. 
2. Replace A4. 
3. Replace AS. 
4. Replace A3. 
5. Refer to oscilloscope manual. 

k. Interchange A2, A3. If problem is corrected, replace 
the board NOW in A3. If problem is not corrected, 
replace AS. 

a. 1. Replace AS. 
2. Replace M. 
3. Z-axis problem in oscilloscope mainframe, 

refer to oscilloscope manual. 
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Table 4-6. SO Subroutine Test Troubleshooting (continued) 

Problem 

b. HORIZONTAL MARKER switch causes intensi­
fication of trace only in 8 PT or 32 PT position, 
but not in both. 

c. DISPLAY TYPE "BAR" or "CO NT" does not 
function. 

d. HORIZONTAL SWEEP LENGTH switch does 
not change sweep length. 

b. 1. 
2. 

3. 

c. 1. 
2. 
3. 

d. 1. 

2. 
3. 

Action 

Replace AS. 
Check HORIZONTAL MARKER switch circuit 
for bad contacts or broken wires. 
Check switch command lines A5(8) for HM32 
and A5(J) for HMB signals. 

Replace AS. 
Replace A2. 
Check switch command lines A5A(14) for 
DTLNT and A5A(19) for DTPNT signals. 

Be sure VERTICAL MODE switch is not in 
COMPLEX setting. 
ReplaceA3. 
Check switch command lines 12.B (signal R5Jl) 
to A3A(6), 19 (signal HS19) to A3A(F) and 19.24 
(signal HS.24) to A3A(H). 

Table 4-7. QD Subroutine Test Troubleshooting 

Problem 

a. Any Display Unit switch called out in this test that 
fails to light correct bits. 

Action 

a. 1. Check switch wiring. 
2. Reload system test diagnostic. 
3. Possible problems with input portion of the 

display or with the processor. 

Table 4-8. SA Subroutine Test Troubleshooting 

Problem Action 

NOTE 
Set ADC controls as follows: 

SAMPLE MODE to kHz. 
MULTIPLIER to 2.5/51200. 

TRIGGERING to FREE RUN 

a. TRIGGERING indicator lights when bit 15 is off. 

b. TRIGGERING INDICATOR will not lightin any 
position with bit 15 on. 

c. TRIGGERING indicator wlll'not light, in LINE 
position only. 

a. 1. Replace A19, A9, AB. 
2. Replace keyboard microcircuit 1/0 card in 

processor. 
3. Check processor, refer to processor manuals. 

b. 1. Check indicator. 
2. Replace A8. 
3. Replace A 19. 
4. Replace A9. 
5. Check switch. 
6. Replace ADC microcircuit 1/0 card in processor. 
7. Check processor, refer to processor manuals. 

c. Replace A8. 
2. Check line plus signal from ]15(43). 
3. Check switch. 
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Table 4-8. SA Subroutine Test Troubleshooting (continued) 

Problem Action 

d. TRIGGERING indicator will not light, in d. 1. Replace AB, A9. 
INTERNAL (A) position only. 2. Check TRIGGER SOURCE switch. 

e. TRIGGERING indicator does not work in e. 1. Replace AB. 
FREE RUN. 2. Replace A 10. 

3. Check TRIGGER SOURCE switch. 

f. TRIGGERING indicator does not work, in f . 1. Check EXTERNAL switch. 
EXTERNAL. 2. Replace AB. 

g. UNCAL indicator does not light, in any position. g. 1. Check indicator. 
2. ReplaceA7. 

h. UNCAL indicator does not light, in some h. 1. Replace A7. 
positions. 2. Check SAMPLE MODE switch. 

i. The frequency, or group frequencies, are i. 1. Check SAMPLE MODE switch codes in QK test. 
incorrect by a factor of 2, 10, etc. 2. Replace A10 Sample Generator board. 

Table 4-9. QA Subroutine Test Troubleshooting 

Problem 

a. ADC does not pass calibration check. 

b. Wrong bit indications from OVERLOAD VOLTAGE 
attenuator switch(es). 

c. Check pulse did not appear, for one or more of the 
DISPLAY (or DISPLAY/INPUT) switch positions. 

d. OVERLOAD VOLTAGE gain codes incorrect. 

e. Incorrect codes for OVERLOAD VOLTAGE switch 
settings, for one or more DISPLAY/INPUT 
(or DISPLAY and INPUT) switch settings. 

a. 1. 
2. 

b. 1. 
2. 
3. 
4. 

c. 1. 
2. 
3. 

d. 1. 
2. 
3. 
4. 
5. 

e. 1. 
2. 
3. 

Action 

Perform A1 (and/or A2) adjustments. 
Perform A3, A5 (A4, A6) adjustments. 

Check Switch(es). 
Replace ADC microcircuit I/O card in processor. 
Check processor, refer to processor manuals. 
Replace A 1 (A2). 

Replace A7 board. 
Check switch. 
Check line plus signal from )15(43). 

Replace A7. 
Replace A 10. 
Disconnect Remote Programming cable. 
Check Switch. 
Check Remote Programming and ADC I/O 
microcircuit (refer to appropriate manuals). 

Replace A7 board. 
Disconnect Remote Programming cable. 
Replace Remote Programming I/O microcircuit 
card. 
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Table 4-9. QA Subroutine Test Troubleshooting (continued) 

Problem 

f. ADC input gain test failed, for all input gain 
settings. 

g. Triangle wave input test failed. 

h. ADC does not pass gain linearity part of 
adjustment and calibration procedure. 

i. Does not pass EXTernal sample rate test. 

f. 1. 
2. 
3. 
4. 

g. 1. 

2. 

h. 1. 
2. 

i. 1. 

2. 
3. 

Action 

Perform calibration procedure. 
Check fuse on A1 (and/or A2) board. 
Replace A1 (and/or A2) board. 
Interchange A3, A5 (and/or A4, A6) Digitizer 
boards. If the fault is on the Digitizer, replace 
the Sample-and-Hold and/or Digitizer module 
as indicated. If the fault is on the data inverter 
and data buffers, plug "good" Sample-and-Hold 
and/or Digitizer module(s) from faulty board 
into replacement board. 

Interchange Digitizer boards (A3, A5, and/or 
A5, A6), as appropriate. 
If the fault is on the Digitizer board, interchange 
Sample-and-Hold and/or Digitizer modules 
between "good" and "bad" boards. If fault 
indication is still present, load "good" Sample-
and-Hold and/or Digitizer module(s) onto 
replacement board, and install board in the 
system. 

Replace A1 (or A2) Input board. 
If the fault is on the Digitizer board, interchange 
Sample-and-Hold and/or Digitizer modules 
between "good" and "bad" boards. If fault 
indication is still present, load "good" Sample-
and-Hold and/or Digitizer module(s) onto 
replacement board, and install board in the 
system. 

Check the INPUT signal for "noise" and over-
shoot. Be sure the levels are less than .3V and 
greater than 2V. 
Replace A9 board. 
Check Processor. 

Table 4-1JJ. QM Subroutine Test Troubleshooting 

Problem 

Bit "2" does not light, or wrong bit pattern. 

Action 

1. Confirm that proper cable is installed. (2-channel 
ADC uses 95451-69002; 4-channel ADC uses 
95451-60094). Cable must have continuity 
between pin "c" and pin "3". 

2. Check OVERLOAD VOLTAGE switches. 
3. Replace ADC microcircuit I/O card in processor. 
4. Check processor. Refer to processor manuals. 
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Table 4-11. SM Subroutine Test Troubleshooting 

Problem 

Computer HALTS during SM test. 

"SM" ERROR (BIT "15" "OFF") 

15 14 13 12 11 113 9 8 7 6 5 4 3 2 1 13 

''-' ---,,----' B1 B2 B3 A 1 A2 A3 EO DF X5 X2 S2 S1, 

Action 

1. Press the Processor's "s" button to see "SM" bit 
error. If bit "15" = "0", then bits "11" through "0" 
will indicate signals which were in error. If bit 
"15"= "1", then bits "5" through "0" indicate 
signals associated with four-channel operation 
which were in error. Pressing RUN re-runs the 
program. Additional details are given below. 

2. Confirm that proper cable is installed (2-channel 
ADC uses 05451-60005; 4-channel ADC uses 
05451-60006). 

3. Check OVERLOAD VOLTAGE switches. 
4. Replace ADC microcircuit 1/0 card in processor. 
5. Check processor. Refer to processor manuals. 

I \'---:---'/\ III-__ ---,-___ ..J. 

Not Used I I ..... 1 -----Sample Rate Parameters 

. Channel A INPUT Range 

L-..--------------Channel B INPUT Range 

"SM" ERROR (BIT "15" "ON") 

1. Check to be sure SAMPLE MODE switch is in its 
"REMOTE" position. 

2. Check to see that all input range (OVERLOAD 
VOLTAGE) switches are in their "8" positions. 

3. Replace Channel A andlor Channel B remote 
programming microcircuit interface card in 
processor. 

4. Check wiring. 

15 14 13 12 11 113 9 8 7 6 5 4 3 2 1 0 

1 \\-__________ -----'I,D1 D2 D3!e C2 C3! 

Not Used 
I L...l ---Channel C INPUT Range 

L. -------Channel D INPUT Range 

1. Check to make sure SAMPLE MODE switch is in 
its "REMOTE" position. 

2. Check to see that all input range (OVERLOAD 
VOLTAGE switches are in their "8" positions. 

3. Be sure 5466B four-channel capability exists, 
and is being used. 
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Table 4-12. HP54451A Processor Test Troubleshooting 

Problem 

1. Error occured in LOAD WCS, BASIC 1/0 TEST, 
orDMA TEST. 

2. Booster error occurs. 

3. ROM test errors occur. 

Action 

1. Suppress these tests with appropriate switch register 
bits. These tests require special fixture and should 
not be run in the field. 

2. a. Run ROM test. 
b. Change booster board. 
c. Check cable to booster board. 
d. Run Diagnostic Configurator and all CPU 

diagnostics. 

3. a. Change set of 3 ROMS as indicated on terminal 
until bad ROM(s) are found. 

b. Change connector cable. 
c. Run Diagnostic Configurator and all CPU 

diagnostics. 
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APPENDIX A 
DIAGNOSTIC LOADING 

This appendix contains information to load diagnostics for the following: 

HP 54451A Processor 
HP 5451C System Test IADC, Display and Keyboard) 
HP 54420A Digital-to-Analog Converter 
HP 54470A Preprocessor 
HP 7210A Digital Plotter 
HP 5477 System Control 
HP 12604B Data Source Interface 

For the processor and other peripherals, see Diagnostic Configurator Reference manual I Diagnostic 
Reference Table) for further reference to applicable documentation. 

LOADING PROCEDURES 

1. On HP 7900A Disc Drive Unit, set LOAD-UNLOAD switch to UNLOAD and wait for DOOR UN­
LOCKED indicator to light. On 7906A Disc Drive Unit, set RUN/STOP switch to STOP and wait for the 
DOOR UNLOCK indicator to light. 

2. Open door on Disc Drive Unit and insert system disc pack. For standard systems use disc pack HP 
54451-10001 (7900A) or 54451-10101 (7906A); for standard systems with Magnetic Tape Units, use disc 
pack HP 54451-10002 or 54451-10102. 

3. On 7900A, set LOAD-UNLOAD switch to LOAD and wait for DRIVE READY indicator to light. On 
7906A, set RUN/STOP switch to RUN and wait for the DOOR UNLOCK indicator to light. 

4. On HP 54451A, load disc basic binary loader (NIBBL) as follows: 

a. Press < Register Select> switch until S register is selected. Enter 1017018 (7900A) or 111700 (7906A) 
in Display Register, then press STORE switch. Bits 6 through 11 are select code for disc (standard is 17). 

b. Press PRESET, IBL, RUN. 

e. Processor should halt at 1020768. 

5. To load diagnostics, proceed as follows: 

a. Select S register, CLEAR DISPLAY, STORE. 

b. Set the A and B registers for the desired diagostics as follows: 

DIAGNOSTIC 

HP 54451A Processor 

HP 5451C System Test 

HP 54420A DAC 

HP 54470A Preprocessor 

HP 5477 A System Control 

HP 7210A Digital Plotter 

HP 12604B Data Source Interface 

A REGISTER 
(Sector Number) 

0000008 

0000018 

0000018 

0000008 

0000018 

0000018 

0000018 
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Reserved 
For Future 

Diagnostics. 
Do Not Use. 

B REGISTER 
(Cylinder Number)· 

0000318 

0000418 

0000428 

0000378 

0000438 

0000448 

0000458 

{ 
0000468 
0000478 
0000508 
0000518 
0000528 



c. Press STORE, PRESET, RUN. 

d. Processor should halt at 1020118 (halt 102077 for Processor diagnostic) 

4. See applicable operating and service manual for diagnostic procedure. For the 5451C system test, 
see Section III. 

If the diagnostics do not load correctly there may be an error in NIBBL or the standard disc loader ROM 
(IBL initial binary loader). 

To verify NIBBL or IBL instructions in memory, proceed as follows: 

1. Press <Register Select> to M. 

2. Enter 077600 in the Display Register for checking NIBBL or 077700 for standard disc loader. 

3. Press STORE. 

4. Press <Register Select> to T. 

5. If necessary, change the register number displayed to agree with the corresponding number in 
Table A-l (NIBBL) or A-2 (IBL). 

6. Press STORE if changing contents in step 5. 

7. Press INC (increments) M. This displays the contents of the next consecutive memory location. 

8. Repeat steps 5 through 7 until satisfied that the program is correct. 

NOTE 

The <Register Select> may be set to M at any time to display the number of the 
current address. The DEC M switch can be used to reverse the NIBBL display. 
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Table A-1. Instructions for NIBBL -- -, 
Address It 1 1 3 '4 5 

077600 073700 002400 073676 063671 106717 017660 

077610 017660 063700 102717 017660 063675 102606 

077620 006321 001225 102602 001265 043677 073676 

077630 002500 043677 003004 102702 102602 103706 

077640 063673 106717 017660 102106 063674 106717 

077650 073667 013670 002002 027665 006045 027603 

077660 000000 103617 102317 027662 127660 063667 

077670 017400 001000 002400 004000 001400 000017 

077700 000000 100200 102077 

Table A-2, Instructions for Standard Binary Loader (IBL) 

Address It 1 2 3 4 

077700 102501 106501 013764 005750 027740 

077710 027707 002004 053764 002001 027705 

077720 067760 1066DD 1037DD 1066CC 1037CC 

077730 102501 002311 047770 1066DD 1037DD 

077740 067776 106606 067761 077740 106602 

077750 002041 027766 1026CC 1037DD 103706 

077760 030000 102011 102055 164000 000007 

077770 001000 1036DD 103706 1023DD 027773 

DD = Disc Data Channel (standard is 17) 
CC = Dl + 1 (standard is 20) 
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5 

1026CC 

067776 

1023DD 

1023CC 

102702 

1037CC 

120000 

117762 

6 7 

060001 001265 

063676 106702 

043701 003025 

063672 006020 

017660 102517 

067702 024001 

102011 000000 

000000 014000 
--

6 7 

1037CC 1023DD 

047765 077776 

027725 006400 

027735 063704 

067763 106602 

037773 027773 

1067DD 001720 

000017 100100 
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