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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment

from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the
United States National Bureau of Standards, to the extent allowed by the Bureau's calibration facility, and to
the calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship for a
period of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its
option, either repair or replace products which prove to be defective,

For warranty service or repair, this product must be returned to a service facility designated by HP. Buyer shall
prepay shipping charges to HP and HP shall pay shipping charges to return the product to Buyer, However,
Buyer shall pay all shipping charges, duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute its
programming instructions when properly instalied on that instrument. HP does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the
environmental specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY 1S EXPRESSED OR IMPLIED, HP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

- THE-REMEDIES-PROVIDED - HEREIN -ARE BUYER’S SOLE AND_EXCLUSIVE REMEDIES. HP-SHALL NOT BE

LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER
BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-
Packard products.

For any assistance, contact vour nearest Hewlett-Packard Sales and Service Office. Addresses are provided at
the back of this manual.




MANUAL ORGANIZATION

Volume 1

SECTION IV, PERFORMANCE TESTS; contains the necessary tests to verify that the electrical
operation of the instrument is in accordance with published specifications of Section I, Oper-
ating and Programming manual.

SECTION V, ADJUSTMENTS; contains the necessary adjustment procedures to properly adjust
the instrument after repair or to meet published specifications.

SECTION VI, REPLACEABLE PARTS; contains the information necessary to order replacement
parts and/or assemblies for the instrument.

SECTION VI, MANUAL BACKDATING CHANGES; corntains backdating information to adapt

this manual to older instrument configurations.
Volume 2

SECTION Vill, SERVICE; contains assembly identification, disassembly and reassembly, theory of
operation, troubleshooting procedures, and detailed block and schematic diagrames.
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SECTION 1V
PERFORMANCE TESTS

4-1. INTRODUCTICN

4-2. This section provides operational verification test procedures and dynamic performance
test procedures for the HP 5180A. The operation verification test verifies the overall general
operation of the HP 5180A, and the dynamic performance tests verify the operation to the
dynamic performance specifications fisted in Table 7-7 of the Operating and Programming
Manual.

4-3. OPERATIONAL VERIFICATION

4-4. The verification checks in paragraphs 4-13 through 4-16 can be performed to give a high
degree of confidence that the HP 5180A is operating properly without performing the dynamic
performance test. The operational verification is useful for incoming QA, routine maintenance,
and after instrument repair.

4-5. DYNAMIC PERFORMANCE TEST

4-6, The dynamic performance test is provided in two different forms. One form is an
abbreviated test, using preselected input channels and frequencies and partial test procedures,
The other form consists of complete individual tests that allow the user to sefect the signal input
channel and frequency. Both tests use the dynamic performance specifications in Table 7-7 as
performance standards.

4-8. Prior to the operational verification or the performance test, a power-on check and self-
test shouid be performed, as described in the following paragraphs. The power-on check verifies
several operations of the microprocessor section and the self-test provides additional tests. If an
error occurs during either of these tests, the HP 5180A will display an error indication. Referto the
troubleshooting portion of Section VIll for details on self-test and error indications.

4-8. Power-on Check Procedure

4-10. Connect power cord from the power mains to the HP 5180A. Press the POWER switch in to
the ON position and observe the HP 3180A main display for error indications,

4-11. Self-Test Procedure

4-12.  To perform the self-test, press SHIFT then SELF-TEST key on the front panel. Observe the
HP 5180A main display for error indications. At the end of the self-test, the time since the HP
5180A was serviced is displayed (in seconds),
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4-13. OPERATIONAL VERIFICATION TEST

4-14. The operational verification test uses an HP 3312A Function Generator, HP 5315A
Universal Counter, and an HP 1725A Oscilloscope (or equivalent), as follows:

a.  Aturn-on transient of the HP 3312A is captured by the HP 5180A. The proper operation of
the single sweep mode, the DATA ENTRY knob, and the cursor functions (volts, time) are
verified, '

b. A TkHz 2V p-psinewaveisinputto the HP 5180A in the normal sweep mode. The proper
operation of the internal and external triggering features, mixed and delay timebase
functions, TR1-TR2 and ARM output functions are verified.

4-15. Equipment Required

HP 3312A Function Generator

HP 5315A Universal Counter

HP 1725A Oscilloscope {or equivalent — used as a display)
HP 10503 BNC Cables (5)

HP 10700C 50-Ohm Feedthrough (2)

NOTE

Allow a 20-minute warmup of equipment prior to test.
4-16. Procedures

a. Connect the equipment in the test setup shown in Figure 4-7.

b. Setthe HP 3312A to output a1 kHz, 2V p-psine wave (0 offset) to the HP 5180A Channel A
input. Press the HP 3312A LINE switch to OFF. For proper configuration of the HP 5180A
when used with an external XYZ Display or oscilloscope, refer to the Operating and
Programming Manual.

1725A
OSCILLOSCOPE

3312A
FUNCTION
S180A | GENERATOR
WAVEFORM = ;
RECORDER

10100C
50() FEEDTHROUGH
REQUIRED FOR
CHANNEL A OR B

Figure 4-1. Turn-on Transient Test Setup
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Apply power to the HP 5180A and set controls as follows:

1.
2.
3.
4,
5

6.

Press SHIFT, then PRESET.

Press Channel A RANGE, turn DATA ENTRY knob to dispiay 2V.
Press RECORD LENGTH, turn DATA ENTRY knob to dispiay 4096. .
Press %MEM, turn DATA ENTRY knob to display -10%.

Press MAIN/SMPL, turn DATA ENTRY knob to display 5 us.

Press SINGLE (SWEEP ARMY.

d. Apply power to the HP 3312A and verify that a turn-on transient has been recorded,
similar to that shown in Figure 4-2(A).

Set the HP 5180A to display T kHz:

a.

Press AUTOSET and verify 1 kHz displayed,Figure 4-2(B).
Press NORM {SWEEP ARM) and verify 1 kHz displayed, Figure 4-2(B).- -

Save front panel setting: press SAVE LOC, turn the DATA ENTRY knob to 1, then
press SHIFT, SAVE.

Figure 4-2. Turn-On Transient (A) and 1 kHz (B) Display
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f.

CURSOR VOLT. Set the HP 5180A to dispiay voits at cursor:
1. Press CURSOR, then CURSOR VOLT to dispiay the voltage atthe cursor position.

2. Turn the DATA ENTRY knob to verify that the displayed voltage levels follow the
cursor’s position along the sine wave.

CURSOR TIME. Set the HP 5180A to display cursor time:

Position the “X” cursor at the low peak of the sine wave. Press CURSOR A then turn the
DATA ENTRY knob to position the “+" cursor at the high peak of the sine wave. Verify that
the peak-te-peak value of the voltage is displayed. Press CURSOR TIME and verify that
one-half the sine wave period is displayed (i.e., for a T kHz sine wave, approximately
500.-6 s should be displayed).

GAIN. Set the HP 5180A to display gain:

Press GAIN then turn the DATA ENTRY knob to vary the gain of the displayed data. Verify
that the displayed sine wave changes amplitude.

AUTO ADVANCE. Set the HP 5180A to test AUTO ADVANCE:

1. Recall the front panel settings saved in step e: Press RECALL LOC, turn the DATA
ENTRY knob to 1, then press SHIFT, RECALL.

2. With the HP 3312A set for 1kHz, 2V p-p output (0 offset), press SWP, select THz
MODULATION RANGE {turn VERNIER fully cw). Set the start frequency vernier to
center range to impiement the sweep mode. Verify that the HP 1725A displays a
constantly shifting sine wave as shown in Figure 4-3.

3. Press AUTO ADVANCE, then NORM to fill all memory locations with digitized
signal data. Press TRACE LOC and turn the DATA ENTRY knob to verify that the
memory locations contain the digitized signal data represented bythe different
waveforms displayed on the CRT).

fmia

Figure 4-3. Constantly Shifting
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TRACE FUNCTIONS. Verify the TRACE, TRACE LOC, SGL/DUAL, and TR1-TR2 functions,
as follows:

1.

2.

3.

Set the waveform in mermory record location 1 to be the reference waveform for
comparison purposes: Press TRACE 1, TRACE LOC, and turn DATA ENTRY knob {o
1.

Compare the waveform in memory record location 4 to the reference waveform
in memory location 1: Press TRACE 2, TRACELOC, and turn DATA ENTRY knob to
4. Press SGL/DUAL to verify the display of both traces.

‘Press SHIFT, TR1-TR 2. Verify that the HP 5180A subtracts TRACE 2 {waveform 4)
from TRACE 1 iwaveform 1) and shows the result on the CRT display (TR1-TR2).

MIXED, TOGGLE, AND DELAY TIMEBASE. Verify these functions, as follows:

1.

Turn off SWP on the HP 3312A function generator, and keep it set for a 1 kHz, 2V
p-p sine wave {0 offset)-into the HP 5180A Channel A input.

Set the HP 5180A as foliows:

a} Press SHIFT, PRESEL
b} Press Channel A RANGE, turn DATA ENTRY knob to displayed 2V.
} Press NORKM.

i Press %FS, turn DATA ENTRY knob to display 5%.

) Press /SMPL (TIMEBASE-MAIN), turn DATA ENTRY knob to display 2 us.
(f)  Press /SMPL (TIMEBASE-DELAY), turn DATA ENTRY knob to display 10 us.
(g} Press SEQUENCE to put HP 5180A into MIXED timebase mode.

c
d
e

Verify that the resulting displayed waveform shows one cycle of the sine wave
recorded at the main timebase rate, followed by 5 cycles recorded at the delay
timebase rate, similar to Figure 4-4.

Figure 4-4. First Malf Main, Second Half Delay Timebase
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4. Press SEQUENCE to put the HP 5180A into TOGGLE timebase mode. Verify that
the resulting waveform shows a portion of one cycle recorded at the main
timebase rate, followed by 5 cycles recorded at the delay timebase rate, followed

by a portion of a sine wave recorded at the main timebase rate, similar to Figure 4-
5.

Figure 4-5. Toggle Mode (Main, Delay, then Main)

.  CHOP MODE. Test the chopped sampling mode by connecting the HP 3312A SYNC
output to the HP 5180A Channel B input {using a 50-ohm feedthrough}:

1. Press AUTOSET for optimal front panel settings of Channel A.
2. Press Channel B RANGE and adjust DATA ENTRY knob for 2V display.

3. Press CHOP A,B. Verify that both the sine wave and square wave SYNC output are
displayed, as shown in Figure 4-6,

figure 4-6. Sine Wave and Sync Output
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m. EXTERNAL TRIGGER. Test the EXTERNAL TRIGGER function by connecting the HP 3312A
SYNC output to the HP 5180A EXTERNAL TRIGGER input through a 50-ohm feedthrough
connector. Keep the 1 kHz, 2V p-psine wave output connected to the HP 5180A Channel
A input:

1. Press CH A to display the sine wave shown in Figure 4-2(B). Check that the
internal triggering is utilized by noting that the SOURCE EXT is not lit.

2. Press SOURCE so that EXT is lit. Verify that the displayed waveform hasshifted, as
shown in Figure 4-7.

figure 4-7. Shifted Waveform
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n. ARMED OUT. Test the ARMED OUT output by connecting the ARMED OUT at the rear
panel of the HP 5180A to the front panel Channel B input, through a 50-ohm feedthrough

connector. Keep the HP 3312A 1 kHz sine wave connected to the HP 5180A Channel A
input. On the HP 5180A:

1.
2.

Press CH B to display the ARMED OUT waveform.
Press SOURCE so that SOURCE INT triggering is utilized.

Press AUTOSET for optimal front panel settings. Press /SMPL (TIMEBASE-MAIN)
and adjust DATA ENTRY knob for 10 us.

Press SINGLE.

Press CURSOR and verify {using DATA ENTRY knob) that the voltage levels of the
step function are approximately 0.0 10 0.1V (low level) and 1.4 to 1.6V (highlevel)
as shown in Figure 4-8.

4-8

Figure 4-8. Step Function Vofltage Levels

o. TIME BASE OUT. Test the TIME BASE QUT as follows:

1.

Apply power to the 5315A and set controls as follows:

Function ..... e R FREQ A
BlueKey ..ot out
GATETIME .., MIN
CHANNEL A SETTINGS

AC/DC e AC
ATTN o e et L X3
FILTER s NORM
SEP/COM e SEP
SLOPE .. i .. Positive
TRIGGER LEVEL ........ e e LEVEL

Connect the TIME BASE OUT from the rear panel of the HP 5180A to INPUT A of
the HP 5315A. Adjust the LEVEL/SENS control for Channel A of the counter to
obtain a stable triggering condition and frequency readout. Verify that 20 MHz
(400 Hz) is displayed on the counter.
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. TIME BASE IN. Test the TIME BASE IN as foliows:
1. Connect the HP 3312A output to the HP 5180A rear panel TIME BASE IN.

2. Setthe MP 3312A to generate a square wave output that is about 10 MHz, 1V peak
(0 offset). :

3. Set the HP 5180A INT/EXT rear panel TIME BASE switch to EXT. Make sure the
ENCODE LEVEL switch on the rear panel of the HP 5180A is set on 3 {0V}

4. Verify that 10 MHz is displayed on the HP 5315A, and thatasthe frequency of the
HP 3312A is varied, the display follows (TIME BASE IN = TIME BASE OUT).

This concludes the Operational Verification.
4-17. PERFORMANCE TESTS

4-18. The performance tests consist of an abbreviated dynamic performance test, paragraph
4-20, where portions of the following listed tests are conducted using the preselected inputs
listed in Table 4-1. The complete dynamic performance tests, paragraph 4-24, consist of all the
procedures in the tests listed. The complete test allows the user to select the inputs for the tests.

a. Histogram test {paragraph 4-26}.

b. Fast Fourier Transform Test (paragraph 4-33),

c. Sine wave Curve Fit Test (paragraph 4-41),
NOTE

For additional detailed information on Analog-to-Digital
Converter (ADC) Tests, refer to MHP Product Note 5180-2,
Dynamic Testing of ADCs. Product Notes are available from
your nearest HP Sales and Service Office, listed at the back
of this manual,

4-18. Equipment Required

HP 98257 Computer or HP 98T6A/9826A/9836A Computer {with 34 Meg Byte RAM; HPL 2. 0)
HP 2225A Printer or equivalent (required with Series 200 Controller)
HP 3335A Frequency Synthesizer
HP 1725A Oscilloscope {or eguivalent)
HP 98034A HP-IB Interface {required for the 9825T Desktop Computer)
HP 10871A/B Service Accessory
05180-13302 HP 5180A Service Cassette (part of the 10871A Ser. Acces.); or
05180-13403 HP 5180A Service Floppy Disc {part of the 10871B Ser. Acces.)
HP 10100C 50-ohm Feedthrough
HP 10833A, B, C, or D Cables
HP 10503 BNC Cables
HP 3455A DVM

Optional:

HP 7475A 6-Pen Graphics Plotter

NOTE

Allow a 20-minute warmup of equipment prior to test.

*Use any one of these computers to run tests. The HP 98257 Computer operates with a casseite tape
supplied with the 10871A Service Accessory. The HP 9816A, HP 9826A, and HP 9836A computers operate
with a 3 ®™o-inch floppy disc supplied with the HP 10871B Service Accessory.
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4-20. ABBREVIATED DYNAMIC PERFORMANCE TEST

4-21.  The tests listed in Table 4-7 measure the dynamic performance of the HP 5180A, using the
input selections listed. These tests determine whether or not the instrument meets the
specifications listed under Dynamic Performancein Table 1-7 of the Operating and Programming
Manual. The abbreviated performance tests consists of those portions of the individual test that
are listed in Table 4-1, using the procedure in paragraph 4-22.

Table 4-1. Abbreviated Performance Test

0 INpuT o INPUT SINEWAVE A

CTEST. L 1 LANNEL - s .. PROCEDURES USED FOR EACH TEST

RN EL L (MHz) . (Vpep) T LT
- Histogram © AUXILIARY'. | 985 . 23" . Paragraph 4-32, steps bthroughi. .
Fast Fourier - Al 9@s U2 Paragraph4-40; steps bthrough:
SineWave' - “Ant :i08§ . 0 200 " Paragraph 4.48; stépsib through i
Curvefit AT oigsT L g T

RN - R - e

B 095 2

4-22, Procedures

4-23. Connect the equipment in the test setup shown in Figure 4-9 and proceed as follows:

a. Load and run the System Main Program. If you are using a HP 9825T Computer, perform
the following:

1. Insert the cassette tape (part of HP 10871A) into the computer.

2. Turn onthe computer power. This will cause the computer to automatically load
and run the System Main Program. Proceed to step b.

If you are using a HP 9816A/26A/36A, perform the following:
1. Insert the HPL 2.0 disc in Drive 0 of the computer.

NOTE
1§ HPL 2.0 is already in the system proceed to step 4.

furn on the computer power and the HPL disc will automatically be loaded in.
The prompt “/RAM} HPL 2.0 READY” will appear on the computer display.
Remove the HPL 2.0 disc.

insert the HP 5180A Service Disc in Drive 0 of the computer.

SRS T

Type: get “sysmain” or Press K6 Softkey and type ‘“‘sysmain”, then

7. Press to run the system main program.

410
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b. You should now see the following on the computer display:

on HP 9825T display
PR FOLSTPENTS CFOD or PERFORMAMCE CFLD
OR

on HP 9816A/26A/36A display

PR TRy FDJLEETHERTS TRED or PERFORFSMNCE Tk

NOTE

The computer is now in the System Main Program level,
The computer will go from this level to either the System
Adjustments Program level {for doing adjustments! or the
System Performance Program level {for doing performance
tests). The program selection flowchart is shown in Figure
4-10.

c. I you are using a HP 98257, place the overlay for softkeys (HP 10871A Service Accessory)
over the softkeys at this point. The plastic overlay is shown in Figure 4-70.

If you are using a HP 9B16A/26A/36A, the softkey labels will be displayed at the bottom of
the screen.

d. Press MAIN PERF softkey. The computer display will now be:

S PERFORMEMCE COFMAN

NOTE

The computer is now in the System Performance Program
tevel. From this point on, if you press STOP, then the MAIN
PERF softkey, vou will return to the System Performance
Program level. If you press STOP, then the MAIN AD)
softkey, you will go to the System Adjustments Program
tevel.

e. Press DYNAMIC [or OVERALL) softkey. The computer display is now:

NOTE

From this point on, the computer display will direct the
user to perform the abbreviated procedures that corre-
spond with the following:

1. Paragraph 4-32, steps b through | {Histogram)

2. Paragraph 4-40, steps b through } {Fast Fourier
Transform)

3. Paragraph 4-48, steps b through i (Sine Wave Curve
Fit)
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4-24. COMPLETE DYNAMIC PERFORMANCE TEST

4-25. The complete dynamic performance test consists of the Histogram Test, the Fast Fourier
Transform Test, and Sine Wave Curve Fit Test, contained in the following paragraphs.

4-26. Histogram Test

4-27. Specifications:

Channels A, B, Auxifiary: Nominal Test Frequency
1 MHz 10 MHz
Missing Codes .. ... ... 0 )
Differential Nonlinearity .............. <3 |SB =4 LSB

4-28. Description

4-29. The histogram test computes the following:

a. Differential nonlinearity of each HP 5180A output code and the maximum HP 5180A
differential nonlinearity.

b. Number of HP 5180A missing codes.
4-30. A greater-than-full-scale sine wave of 2.3V p-p, at 9.85 MHz {noncoherent with the HP
5180A 20 MHz sampling rate) is input to one of the HP 5180A input channels. The HP 5180A

digitizes the input sine wave. Twenty records {1K-word in length) of the digitized sine wave data
are sent to the computer. The computer processes the data as foilows:

a. Displays a histogram plot on the Oscilloscope,
b. Prints the number of missing codes.
¢.  Prints the maximum differential nonlinearity in terms of LSB.

Prints a PASS/FAIL HP 5180A specification message.

=

e. Allows the user the option to plot a differential nonlinearity graph on the HP 7475A
Plotter. - ‘ ,

f.  Allows the user to repeat the histogram test.

4.31. Procedure

4-32. Connect the equipment in the test setup shown in Figure 4-9 and proceed as follows:
NOTE

Refer to paragraph 4-23 a through ¢ if the system is not
already loaded.

a. Press MAIN PREF softkey. The computer display will now be:

TRMENCE, COMERNTE
NOTE

The computer is now in the System Performance Program
fevel. From this point on, if you press STOP, then the MAIN
PERF softkey, you will return to the System Performance
Program level. if you press STOP, then the MAIN ADJ
softkey, you will go to the System Adjustment Program
Level,
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b. Press HIST softkey. The computer display is now:
' '-, ;Fﬂhﬂﬁh@IfﬁﬁHﬁﬂﬂHH?L“

If the Abbreviated Dynamic Performance Test is desired, select AUX and select 10 MHz in
the next step.

if Channel A or B is selected, install a 50-ohm feedthrough at the HP 5180A input.

€. On the computer keyboard, type the input channel desired and press The

computer display is now:

U CERER, mowimal T o 0100 HHET

d. Type 1or 10 to select 0.95 or 9.85 MHz, respectively, from the HP 3335A to the HP 5180A

input channel. Press| conminue: .

e. The computer display is now:

.ﬁﬁ&ﬁﬁﬂfb}@fﬁhmhﬁmi?fi :
NOTE

The value X in the display above corresponds to the
channel selected in step c. Verify that the HP 3335A is
connected to the proper channel (that was selected in step
cj. When performing the abbreviated test, refer to Table 4-7
for channel selected. Press | conminie )

f.  The HP 5180A will now output 20 records (1K-word in fengthj of data to the computer.
The computer display is now: '

'-ﬂfff}ﬂmfcﬁrﬂ;mfﬁgﬁﬁ;_ﬁﬁﬁf&Tf*

where the display value X increments from 1 to 20. If the computer displays:

LoLE, STRRT RBATH. 0o

the histogram test must be repeated with a greaterinput amplitude sine wave. Check that

afl test setup connections and all HP-IB settings are correct, Then, turn off the computer
and repeat the test,

g. The computer will display:

i L 44 ricy alorbar toods :555':j... o

NOTE

As the histogram piot data is sent to the HP 5180A, the
oscitloscope will display the plot as shown in Figure 4-71,

4-15
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Figure 4-11. Histogram Plot Data

The computer will display:

where the display value X increments from 0 to 1023. The computer calculates the
differential nonlinearities of the 1024 output codes of the HP 5180A.

NOTE

Refer to Table 4-2 for typical examples of the computer
printouts listed in the following steps.

The computer will print;
MISSED CODES=X

where X = number of HP 5180A missed codes.

The computer will print;
max nonlin in L§B=X

where X is the maximum differential nonlinearity of the HP 5180A expressed in least
significant bit (LSB) units.

The computer will print:
PASS

when the results of the histogram test indicate that the HP 5180A is within relevant
specifications. See Paragraph 4-27, Specifications.
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L H the computer prints:

FAIL

the HP 5180A is not within specifications. See Section V, Adjustments or Section VIiil,
Troubleshooting.

m. The computer will display:
| plot? Dyes=10

n. if adifferentia. nonlinearity plot is desired (as shown in Figure 4-12}, set the plot limits on
the HP 7475A. On the comptter, type 1, then press | contvue )

0. If a plet is not desired, press .

p. The computer will dispiay:

T.ﬁﬁ.Mﬁé'hiﬂﬁﬁg%ﬂwtﬁﬂfﬁﬁzij

q. Press to repeat the histogram test. Otherwise, return to the System
Performance Program level, by doing either of the following:

1. Type 1, then press

2. Press STOP, then MAIN PERF softkey.

4-33. Fast Fourier Transform (FFT) Test

4-34. Specifications:
Maximum spurious signal level relative to the input sine wave signals:

Sine Wave Input  Nominal Test Frequency

Amplitude 1 MHz 10 MiHz
Channel A, B 2V p-p <-50 dBc  =-46 dBc
Auxiliary 2V p-p <.52 dBc  =-48 dBc

4-35. Description

4-36. The Fast Fourier Transform (FFT) test measures HP 5180A integral nonlinearity by
calculating the maximum spurious input signal harmoniclevels relative to the inputsignal carrier
level. In general, low spurious harmonic levels relative to the input signal fevel, indicate a high
degree ADC linearity.

4-37, A full-scale sine wave of 0.95 M4z or 9.85 MHz (noncoherent with the HP 5780A 10 MHz
internal sampling rate to avoid the generation of input harmonics that would coincide with the
HP 5180A internal f{undamentai frequency) isdigitized by the HP 5180A at the maximum sampling
rate (20 MHz). Nonlinearity errors in the HP 5180A dynamic transfer function generate harmonics
of the input sine wave signal. The digitized time-domain sine wave data is then converted by
Discrete Fourier Transformations (DFT) implemented by Fast Fourier Transform (FFT} software
into a frequency-domain spectrum. The level of the frequency-domain harmonics relative to the
frequency-domain input sine wave signai level is, therefore, a measure of the integral
nonlinearity errors. The maximum spurious signal fevei relative to the input carrier sine wave
signal (in dBcj is specified as a measure of integral nonlinearity error.
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4-38, The computer processes the data as follows:
a. Prints the peak noise level in dB below the carrier signal.
bh. Prints a PASS/FAIL HP 5180A specification message.

c.  Allows the user option to plot a spectrum graph thatindicates the input carrier sine wave
signal and the spurious signals on the HP 7475A Plotter,

4-39. Procedure

4-40. Connect the equipment in the test setup shown in Figure 4-13, and proceed as follows:
' NOTE

Refer to paragraph 4-23 a through c if the system is not
aiready loaded.

a. Press MAIN PERF softkey. The computer display will now be:

CRMAMCE TOFIER

FER

NOTE

The computer is now in the System Performance Program
level. From this point on, if you press STOP, then the MAIN
PERF softkey, you will return to the System Performance
Program level. If you press STOP, then the MAIN ADJ
softkey, you will go to the System Adjustments Program
level.

b. Press FFT softkey. The computer will display:
s : §h i::}' F;.ié-mi w i : i::_:; . U _ }':.:‘ i __EI:I e R TR

¢.  On the computer keyboard, type the input channel desired and press [-conminue } The
computer display is now:

SOl il CL ae D0 ©

d. Type 1or 10 to select 0.95 or 9.85 MHz, respectively, from the HP 3335A to the HP 5180A
input channel. Press | conmnue |.

e. The computer display is now:

foCharmel o

U E Mz Filter

where the displayed values X and Y are the frequencies chosen in step d and input
channels chosen in step ¢. When performing the abbreviated test, refer to Table 4-7 for
selections used for these values.

NOTE

Ensure that the proper filter assembly and HP 5180A input
channel connections have been made. Press | contmue |
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The computer will display:
ool Dat i data
as the computer coliects the HP 518CA digitized sine wave data.
The computer will display:
COMFUTTHG FFT
The computer will print:

Peak noise = X
dBc

where X represents the peak spurious signal level (in dB) relative to the input sine wave
fundamental.

The computer will print:
PASS

i the results of the FFT testindicate that the HP 5180A is within relevant specifications. See
paragraph 4-32, Specifications.

If the computer prints:
FAIL

the HP 5180A is not within specifications. Referto Section V, Adjustments, or Section VIil,
Troubleshooting.

The computer will display:
plot FET 0 Dusa=l

if a Fast Fourier Transform plot is desired {as shown in Figure 4-74), set the plot limits. On

the computer, type 1, then press | convinue |
if a plot is not desired, press| conrnue ]

The computer will display:

et t FET ™ Crpm=1 3

Press to repeat the FFT test. Otherwise, return to the System Performance

Program level, doing either of the following:

1. Type 1, then press| conmnue |

2. Press STOP, then MAIN PERF softkey.
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4-41. Sine Wave Curve Fit Test

4-42. Specifications:

Nominal
Sine Wave ~ Eifective Bits 5/N Ratio
Amplitude 1 MHz 10 MHz 1 MHz 16 MHz
Channel A, B 2V p-p =7.8 bits  =27.5 bits =486 dB =468 dB
Auxiliary 2V p-p >8.0 bits  =27.7 bits =498 db 248.0 dB

0.2V p-p =8.0 bits  =8.0 bits

4-43, Description

4-44. The sine wave curve fittest computes the effective number of bits and the signal-to-noise
ratio (§/N ratio) of the HP 5180A.

4-45. A full-scale sine wave of specified frequency (0.95 MMz, 9.5 MHz) is digitized by the HP
5180A into 1K bits. An idealized sine wave of the form A sin (2aft-+6} + DCis fitto the data using a
teast squares fit and sefecting A, 1,0, and DC to minimize the squared error. The idea sine wave Ag
sin {2wfot+80) + DC is then quantized in software by an ideal 10-bit ADC. The rms error (ideal)
between the ideatized data (software generated by an ideal 10-bit ADC) and the bestfitsine wave:
is also computed. The effective number of bits is then computed:

Effective bits = 10-logz [rms error (actuall/rms error (ideal)]
The signal-to-noise ratio is calculated by the formula:

S/N ratio = (6.02) X {effective bits) + 1.8.

4-46. The computer processes the data as follows:

a. Prints the sine wave curve fit iteration number, the estimates for frequency (F}, phase (P},
peak magnitude (M3, DC offset (DC} of the best fit sine wave, and the rms error {actual).

b. Prints the effective number of bits and signal-to-noise ratio.

¢. . Prints a PASS/FAIL HP 5180A specifications message.
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4-47.

Procedure

4-48. Connect the equipment in the test setup in Figure 4-13, and proceed as follows:

a.

NOTE

Refer to paragraph 4-23 a through ¢ if the system is not
already loaded.

Press MAIN PERF softkey. The computer display will now be:

FERFORFEHCE COMEAHD

NOTE

The computer is now in the System Performance Program
level. From this point on, if you press STOP, then the MAIN
PERF softkey, you will return to the System Performance
Program level. if you press STOP, then the MAIN ADJ
softkey, you will go to the System Adjustments Program
level.

Press the SINEWAVE softkey. The computer display is now:

U Dhmnre] P B o AEECR

On the computer keyboard, type the input channel desired, then press if
AUX is typed, the computer will display:

S Rmpl it LR e B pep

Type the amplitude éesired, then press .

The computer display is now:
SO UFRER, rominn ] CLF e D100 Mk o

Type 1 or 10 to select 0.95 or 9.85 MHz, respectively, from the HP 3335A to the HP 5180A

input channel. Press

The computer display is now:
M MHE Filter into st Chonrel T

where the displayed values X and Y are frequencies chosen in step e and input channels
chosen in step ¢. When performing the abbreviated test, refer to Table 4-7 for selections
used for these values.

NOTE
Ensure that the proper filter assembly and HP 5180A input

channel connections have been made. Press

The computer will display:
R RS e L

as the computer collects the HP 5180A digitized sine wave data.
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h. The computer will display:
!:IIFii,...{fil«.é.i..?‘:!'E:" TR barat o
where the displayed value X increments from 1 to a maximum of 10.
i. For each iteration, the computer will print the following:
1. lteration number {#)
Frequency estimate (F)

2

3. Phase estimate (P)

4. Peak magnitude (M)
5

DC offset (DC}

I.  When rms error minimization is finally obtained, the computer will print the following:
1. Number of effective bits (EFF, BITS)
2. Signal-to-noise ratio (S/N ratio)
3. Either a PASS or FAIL message.
NOTE

i PASS is printed, the HP 5180A is within the relevant
specifications. If FAIL is printed, the HP 5180A is not within
the relevant specifications. See Sections V, Adjustments, or
Section Vi, Troubleshooting.

k. The computer will display:
Corepeatourse i P tno=l

| Press |.conmmue ']to repeat the sine wave curve fit test. Otherwise, return to the System
Performance Program level, by doing either of the following:

1. Type 1, then press
2. Press STOP, then MAIN PERF softkey.
m, If the computer displays:
| S rend woriE poe ime L0 i ter binrE
the computer will display the message in step k. Repeat the sine wave curve fit test and

ensure the following:

1. The input signal amplitude to the HP 51804 is indeed full-scale. Verify this by
checking the computer printed vaiue for M (peak magnitude) in step i.

2. The correct filter assembly frequency inputand output is being used and that the
signal is connected to the proper HP 5180A input channel specified in step c.

3. The input signal frequency is correct, i.e,, 0.95 MHz or 9.85 MHz.

This completes the Performance Tests.



HP 518CA
Performance Tests

Table 4-2. Typical Performance Test Printouts
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Table 4-2. Typical Performance Test Printouts (Continued}
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SECTION V
ADJUSTMENTS

INTRODUCTION

5-2.  This section contains the adjustment procedures required to maintain the HP 5180A
operation within specifications. Adjustrents should be made when required, such as for system
calibration or after a performance test failure or after repairs have been made.

5-3.

Flowcharts 1 through 5indicate the sequence in which adjustments are To be performed, as

follows:

5-4,

Flowchart 1. Calibration (Sequence of adjustments to perform system calibration).
Flowchart 2. ADC Section Adjustment Sequence

Flowchart 3. Power Supply Section Adjustment Sequence

Flowchart 4. XYZ Section Adjustment Sequence

Flowchart 5. Timing and Oscillator Section Adjustment Sequence

EQUIPMENT REQUIRED

5-5. The following is a list of generai test equipment required for HP 5180A adjustments. Each
adjustment procedure that follows lists the specific equipment required for the adjustment.

a.
b.

C.

&

o

o q

HP 1725A Oscilloscope (or equivalent),
HP 3455A Digital Voltmeter.
HP 3335A Frequency Synthesizer.

HP 98257 Computer or HP 9816A/9826A/9836A Computer {with 34 Meg Byte RAM; HPL
2.01*,

HP 2225A Printer or equivalent (required with Series 200 Controller).

HP 10871A/B Service Accessory.

HP 5315A Universal Counter (or equivalent).

HP 98034A HP-IB Interface (used with the HP 9825T Desktop Computer).
HP 10833A, B, C,or D HP-I1B Cables.

HP 10503A BNC Cables.

HP 10027A 1:1 Probe,

HP T0013A 10:1 Divider Probe.

Accessories:

1k-ohm Feedthrough, 10871-60101

50-chm Feedthrough, 10100C

BNC T-connector, 1250-0781

BNC to dual banana plug adapter, 1251-2277
N{f) to BNC{m) adapter, 1250-0077

N{m} to BNC{f) adapter, 1250-0780

Tuning Wand

*Use any one of these computers to run tests, The HP 98257 Computer operates with a cassette tapesupplied
with the HP 10871A Service Accessory. The HP 9816A, HP 9826A, and HP 9836A computers operate with
a 3¥e-inch floppy disc supplied with the HP 108718 Service Accessory.

(o)
¥
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START
CALIBRATION

PERFORM
A22 -5.2 VOLT
REGULATOR
- ADJUSTMENT
{PARAGRAPH 5-10)

PERFORM
A23 +5 VOLT
REGULATCR
ADJUSTMENT
{FARAGRAPH 5-12}

PERFORM
A12
OSCILLATCR
ADJUSTMENT
(PARAGRAPH 5-14)

PERFORM
All
TIMEBASE
CHOP
ADJUSTMENT

(PARAGRAPH 5-18}

PERFORM
A5 DATA
DECORDER LEOG
ADJUSTMENT
(PARAGRAPH 5-18)

v

PERFORM
A1 VOLTAGE
REGULATOR
ADJUSTMENT
(PARAGRAPH 5-20)

1

PERFORM
ADC
TRACKING
LOOP
ADJUSTMENT
iPARAGRAPH 5-22)

PERFORM
A20 INPUT
AMPLIFIER
ADJUSTMENT
PARAGRAPH 5-24)

PERFORM
A7 MULTIPLEXER
EXTERNAL
TRIGGER
ADJUSTMENT
{PARAGRAPH 5-26)

PERFORM
A17 XYZ
CLOCK
ADJUSTMENT
{PARAGRAPH 5-28)

~ {PARAGRAPH 5-30]

PERFORM
A8 XYZ
DRIVER

ADJUSTMENT

Flowchart 1. Calibration (Sequence of Adjustment to Perform System Calibration}
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REPAIR/
REPLACEMENT
A1 VOLTAGE
REGULATOR

PERFORM
A1 VOLTAGE
REGULATCR
ADJUSTMENTS
(PARAGRAPH 5-20)

REPAIR/
REPLACEMENT
OF A20 INPUT
AMPLIFIER

REPAIR/
REPLACEMENT
OF A2 5/H BOARD
OR A3 CONVERTER
BOARD

REPLACEMENT
OF AUX
- CHANNEL FUSE

PERFORM
ADC
TRACKING LOOP
ADJUSTMENT
{PARAGRAPH 5-22)

PERFORM
AZ0 INPUT
AMPLIFIER
ADJUSTMENT
{PARAGRAPH 5-24)

REPAIR/
REPLACEMENT
A7~ MULTIPLEXER/
COMPARATOR

PERFCRM
A7 MULTIPLEXER
EXTERNAL TRIGGER
ADJUSTMENT
{PARAGRAPH 5-26)

- Atthispointthe 51804 has-been
. ‘calibrated to:mestiits ARG dy= i
. namic specifications; Noreadjust~ i
/- mentishould benecessary::

Flowchart 2. ADC Section Adjustment Sequence

(S
1
~d
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PERFORM
REPAIR/ 512 REPAIR/
REPLACEMENT OSGILLATOR REPLACEMENT
DECODER (PARAGRAPH 5-14) TIMEBASE
ILEOC CIRCUIT} ‘ ' (CHOP CIRCUIT)

REPAIR/
REPLACEMENT
OF A2
OSCILLATOR
BOARD

PERFORM
AS DATA

DECODER LEOC
ADJUSTMENT
(PARAGRAPH 5-18)

PERFORM
A1l TIMEBASE
CHOP
ADJUSTMENT
{PARAGRAPH 5-18)

CONE

Flowchart 3. Power Supply Section Adjustment Sequence

REPAIR/
REPLACEMENT

BOARD

AZ6 REAR PANEL

(XYZ QUTPUTY

REPAIR/
REPLACEMENT
OF A17 XYZ
CLOCK BCARD

PERFGRM
A17 X¥Z
CLOCK
ADJUSTMENT
IPARAGRAPH 5-28)

REPAIR/
REPLACEMENT
OF A16 XYZ
DRIVER BOARD

PERFORM
A16 XYZ
DRIVER

ARJUSTMENT

{PARAGRAPH 5-30)

DONE

Flowchart 4. XYZ Section Adjustment Sequence
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REPAIR/
REPLAGEMENT  \.
A24 POWER SUPPLY |
MOTHERBOARD OR
TRANSFORMER T1

REPAIR/
REPLACEMENT
OF A23 +5 VOLT

REGULATOR

REPAIR/
REPLACEMENT
OF A22 -5.2 VOLT
REGULATOR

e PERFORM R o R P PERFORM

IR AZ2 (-5.2V} CELLLL A3 (+5V)

RERERE ADJUSTMENT L ES ST ADJUSTMENT
o (PARAGRAPH 5-10y | oo (PARAGRAPH 5-12)

DONE

Flowchart 5. Timing Osciflator Section Adjustment Sequence

5-6. ADJUSTMENTS
NOTE

Before any adjustments are made, power-up the HP 5180A
and allow it to warmup for 15 minutes.

5-7. loeations of adjustment components within the circuits are identified in the schematic
diagrams in Section VIIT and on the inside top subcover of the HP 5180A. In this section, locations
are identified by illustrations within the specific procedure when necessary. Adjustment
procedures are as follows:

A22 -5.2 Voit Regulator Board Adjustment, paragraph 5-10.

A23 +5 Volt Regulator Board Adjustment, paragraph 5-12.

A12 Oscillator Adjustment, paragraph 5-14.

A11 Timebase Chop Clock Adjustment, paragraph 5-16.

A5 Data Decoder LEOC (Low End-of-Conversion) Adjustment, paragraph 5-18.
A1 Voltage Regulator Adjustment, paragraph 5-20.

ADC Tracking Loop Adjustrent, paragraph 5-22.

A20 Input Amplifier Adjustments, paragraph 5-24.

A7 Multiplexer/Comparator External Trigger Adjustment, paragraph 5-26.
A17 XYZ Clock Frequency Adjustment, paragraph 5-34.

A16 XYZ Driver Adjustments, paragraph 5-36. '

(%3]
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5-8. SAFETY CONSIDERATIONS

5-9. This section contains warnings that must be followed for your protection and to avoid
damage to the equipment,

WARNING |

MAINTENANCE DESCRIBED HEREIN 1S PERFORMED WITH
POWER SUPPLIED TO THE INSTRUMENT AND PROTECTIVE
COVERS REMOVED, SUCH MAINTENANCE SHOULD BE
PERFORMED ONLY BY SERVICE-TRAINED PERSONNEL
WHQ ARE AWARE OF THE HAZARDS INVOLVED (FOR
EXAMPLE, FIRE AND ELECTRICAL SHOCK]. WHERE
MAINTENANCE CAN BE PERFORMED WITHOUT POWER
APPLIED, THE POWER SHOULD BE REMOVED.

BEFORE ANY REPAIR IS COMPLETED, ENSURE THAT ALL
SAFETY FEATURES ARE INTACT AND FUNCTIONING AND
THAT ALL NECESSARY PARTS ARE CONNECTED TO THEIR
PROTECTIVE GROUNDING MEANS.

NOTE

The adjustment procedures in this section require removal
of instrument covers. If necessary, refer to the Disassembly
and Reassembly procedures, paragraph 8-19.

5-10. A22 -5.2 Volt Regulator Board Adjustment
5-11. The -5.2 Volit Regulator adjustment is performed when the A22 board or A24 Power
Supply Motherboard is repaired or replaced. -

Equipment Required:

HP 10027A 1:1 Probe

HP 10503A BNC Cable
Tuning Wand

HP 3455A Digital Voltmeter

Procedures: .
Remove the top cover of the HP 5180A.
b. Set the HP 3455A as follows:

FUNCTION ..ol DC Volts
TRIGGER ... ..o INTERNAL
RANGE ... .. AUTO

Connect HP 3455A ground to the Vg test pin on the A11 board.

e D

Apply power to the equipment.

m

Using the probe, measure the voltage atthe A11 Timebase board -5.2V test pin (TP12).
f. Adiust potentiometer A22R16 until the HP 3455A measures -5.20 volts (10 mV).
This completes the adjustment of the -5.2V Volt Regulator board.

5-6
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5-12. A23 +5 Voit Regulator Board Adjustment

5.13. The +5 Volt Regulator adjustment is performed when the A23 board or the A24 Power
Supply Motherboard is repaired or replaced.

Equipment Required:

HP 3455A Digital Voitmeter
HP 10027A 1:1 Probe

HP 10503A BNC Cable
Tuning Wand

Procedure:
a. Remove the top cover of the HP 5180A.
b. Set the HP 3455A as follows:

FUNCTION ..o PC Volts
TRIGGER .. ... INTERNAL
RANGE ... .o it AUTO

Connect HP 3455A ground to the Yt test pin on the A11 board.

o 0

Apply power to the equipment.
e, Using the probe, measure the voltage at the A11 Timebase board +5V test pin (TP2).
f.  Adjust A23R14 until the HP 3455A measures +5.00 volts (110 mV).

This completes the adjustment of the +5 Volt Regulator board.

5-14, A12 Oscillator Adjustment
5-15. The A12 Oscillator is adjusted to provide an accurate 20 MHz signal (for sampling controi)
to the ADC and accurate system clock frequencies for operation of the HP 5180A.
Equipment Required:
HP 5315A Frequency Counter
Accessories:

HP 10503A BNC Cable
Tuning Wand

Procedures:

a. Set the HP 5315A controls as follows:

Function ... ... i, FREQ A
Bluekey ... out
GATETIME .. i MIN
CHANNEL A SETTINGS

AC/DC e e e AC
ATTN e s X1
FILTER o e e e e neas NORM
SEP/COM i SEP
SLOPE 1ttt ia e A
TRIGGER .. i iernes LEVEL
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b. Connect HP 5315A Channel A to TIME BASE CUT on the rear panel on the HP 5180A.
Set the INT/EXT TIME BASE switch on the rear panel of the HP 5180A to INT.
d. Turn on the equipment and allow a 15-minute warmup.

e. Adjust A12C1T (OSC AD)), located inside protective shielding, for a reading on the
counter of 20 MHz (£10 Hz).

This completes the adjustment of the oscillator.

5-16. A11 Timebase Chop Clock Adjustment
5-17. The Chop Clock adjustment is performed to insure prdper operation of?he CHOPA, B
mode of the HP 5180A.
Equipment Required:
HP 1725A Oscilloscope (or equivalent)
Accessories:

HP 10013A 10:1 Divider Probe (2]
Tuning Wand

Procedures:

a. Remove the top covers of the HP 5180A to gain access to the A1 board.

b. Set up the oscilloscope as follows:

Chan A .. i i dc, 0.1V /div,
Chan B ... it iiee i de, 0.1V /div.
INTTRIG i i et i i et iaanens A
VERT DISPLAY .. i ALT
HORIZ DISPLAY ... . MAIN
TIME/DEY . 02 us

c. Connect AMPCLK test point (TP8) on A11 board to Channel A of the oscilloscope and
connect CHPCLK test point (TP7) on the A11 board to Channel B of the oscilloscope.
Ground the probes at test point Vg,

d. Turn on the HP 5180A and the oscilloscope.
e, On the HP 5180A, press (in order) SHIFT, PRESET, and then CHOP A, B.

f. Setthe Service Switch on A11boardso that the processorisina “record forever” mode as
shown in Figure 5-1.

g. Adjust AT1R18 (CHPCLK) so0 the rising edge of the CHPCLK waveform occurs after the
rising edge of the AMPCLK waveform as shown in Figure 5-2. The separation should be
20-25 ns.

h. Place the Service Switch on the AT1 board back into the normal position as shown in
Figure 5-3.

i
i
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LOWER POSITION

" A1t BOARD EDGE

Figure 5-1. A17 Board Switch Settings for Record Forever Mode

INTO: THE UPRER "F'OSiTI_OI\_I

' A11BOARD EDGE -~

" MOVE THIS SWITCH BACK

i 'AFFER ADJUSTMENTS * 7

Figure 5-3. Normal Switch Settings

This completes the Chop Clock adjustment.

il



P 5180A
Adjustments

5-18. AS Data Decoder LEOC (Low End-of-Conversion) Adjustment

5-19. The LEOC adjustment is performed to ensure correct pulse width of the critical LEOC

puise used by A10 Memory Controller. A10 Memory Controller usesthe LEQC pulse to clock the
data bits entering memory,

Equipment Needed: _
HP 1725A Oscilloscope (or equivalent)
Accessories:

HP 10013 10:1 Divider Probe
Tuning Wand

Procedure:
a. Remove the top covers of the HP 5180A to gain access to the A5 and A9 board.

b. Connect Channel A of the oscilloscope to the WEZ test point (TP10) on the A9 board.
Ground the probe at test point VT,

c.  Turn on the oscilloscope and the HP 5180A. On the HP 5180A, press SHIFT, then PRESET.

d.  Set the oscilloscope controls as foilows:

Channel A .......... .05 volts/div, dc input
VERT DISPLAY .. i A
INTTRIG oo e e A
HORIZ DISPLAY ... . i MAIN
TIME/DIV o i i 0.7 us

Ground channel A and adjust Channel A POSITION such that ground is at the bottom
line of the display.

e. Set the Service Switches on the A11 board as shown in Figure 5-1. This will piace the
processor in a “record forever” mode.

f.  Press MAG X10 on oscilloscope.

g. Adjust A5R21 (LEOC ADJ) for test point WE2 to have a30(%1) ns pulse width at the 1.5 volt
fevel as shown in Figure 5-4.

e 30 1S ——p

Figure 5-4. WE2 Waveform
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h.  Set the switches back in the normal mode as shown in Figure 5-3.

This completes the adjustment of the LEOC,

5-20. A1 Voitage Reguiator Adjustment
5-21.  Adjustments to A1 Voltage Regulator are performed to ensure that the correct operating
voltages are supplied to A2 Sample and Hold board, and A3 20 MHz Converter board.
Equipment Required:
HP 3455A DVM
Accessories:

HP 10027A 1.1 Probe

Extender Board, 05180-60660

BNC (f) to dual banana plug adapter, 1251-2277
Tuning Wand

Procedure:

a. Remove the top covers of the HP 5180A to gain access to the AT board.
b. Place the A1 board on the extender board in A1 position.

c. Connect the probe to the adapter at the input to the HP 3455A.

d. Set the DVM as follows:

FUNCTION i DC volts
RANGE .. i e e AUTO
TRIGGER .. o, INTERNAL

e. Connect the ground lead of the probe to the H 5180A chassis.
f.  Turn on the HP 5180A and the DVM.

g. While measuring the voltages at the center tap, shown in Figure 5-5, adjust the variable
resistors on the A1 board for the voltages specified in the INDICATION column of

Table 5-1,
Tahle 5-1. A1 Voltage Regulator Adjustments
o ABIUST o TERMINAL, FIGURE (8-5): - INDICATION® .
AIRIS HE S/H T POINTB e e mY)
'-.-.-A-ﬂ_'qg1:,'-'+5:.VC'L'-;s/.H-:_'._'} S POINTIC +8V (V) g
A1325’+1 1 IVCL. S/H* . 3 - L :-pQ']NT::'D'_;. S ] _41_2V.{i1~ 'g'-ﬁ\/)
ATR32,#8 VCL.CONV* "~ |~ ./ "POINTE . ey Etmvy
'A1R40, F11VCL CONV | POINTF 11V (=1 mV)

*NOTE: The voltage labeled on the board as shown in the Adjust column is not precise. Adjust for
the veltage shown under INDICATION.

5-11
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5-12

Figure 5-5. AT Voltage Regulator Test Points

The A1 Voltage Regulator board adjustments have changed the regulated critical
voltages for the analog-to-digital converter (ADC). The ADC (boards A1-A5) now needs
to be adjusted as described in paragraph 5-22, the Input Amplifier as described in

paragraph 5-24, and the External Trigger as described in paragraph 5-26. Perform the
adjustments in the order listed (refer to Flowchart 2).

This completes the adjustments for the A1 Voltage Regulator board.
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5-22. ADC Tracking Loop Adjustment

5-23. The tracking loop adjustment is performed to ensure the refative absolute accuracy of the
ADC.

Equipment Required:

HP 3455A DVM

HP 9825T/9816A/9826A/9836A Computer*

HP 2225A Printer or equivalent (required with Series 200 Controiler)
HP 1725A Oscilloscope (or equivalent)

Accessories;

HP 98034A HP-IB Interface {used with the HP 9825T Desktop Computer)
HP 10871A/B Service Accessory®

tk-Ohm Feedthrough, 10871-60101

BINC T-connector, 1250-0781

HP 10503A BNC Cables

HP 10833A, B, C, or D HP-IB Cables

HP 10027A 1:1 probe

Tuning Wand

Optional;
HP 7475A 6-Pen Graphics Plotter
Procedure:
a. Remove the top covers of the HP 5180A.

b. Turn on the HP 5180A and allow it to warmup for 15 minutes. The Analog-to-Digital
Converter (ADC) needs to be at operating temperature for correct adjustment. For this
reason also, the subcover should be kept closed whenever possible to insure proper
cooling of the ADC,

c. Set the HP 3455A as follows:

Function ... oo DC volts
Range ...t AUTO

d. While measuring the voltage of the center wiper of the -5.2V PREC potentiometer onthe
A3 board {point A in Figure 5-6}, adjust the ~5.2V PREC potentiometer (R41)for a DVYM
reading of -5.2 volts (1 mV). The HP 3455A probe should be grounded at the V test
point on the A3 board.

*Use any one of these computers to runt tests, The HP 9825T Computer operates with a cassette tape
supplied with the HP 10871A Service Accessory. The HP 9816A, HP 9826A, and HP 9836A computers oper-
ate with a 3V5-inch floppy disc supplied with the HP 19871B Service Accessary.

3-13
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Figure 5-6. Test Points on Back of A3 Board

While measuring the voltage of the center terminal of the DAC THRES potentiometer on
the A3 board (pointBin Figure 5-6}, adjust the DAC THRES pot (R44) for a DVM reading of
~0.4 volts {1 mV). The HP 3455A probe shouid be grounded at the Va testpoint onthe A3
board.

Connect the equipment in the ADC Tracking Loop Test Setup shown in Figure 5-7.

Load and run the System Main Program. If you are using a HP 9825T Computer, perform
the following:

1. Insert the cassette tape {part of HP 10871A) into the computer,

2. Turn on the computer power. This will cause the computer to automatically load
and run the Systern Main Program. Proceed to step h.

H you are using a HP 9816A/26A/36A, perform the following:
1. insert the HPL 2.0 disc in Drive 0 of the computer.
| NOTE
If HPL 2.0 is already in the system proceed to step 4.
2. Turn on the computer power and the HPL disc will automatically be loaded in.

3. The prompt “{RAM) 2.0 READY" will appear on the computer display. Remove
the HPL 2.0 disc.

4. Insert the HP 5180A Service Disc in Drive 0 of the computer.

5. Type: get “sysmain” or Press K6 Softkey and type “sysmain”, then press

Un jto run the system main program.




HP 5180A
Adjustments

PIVEELE
. Y9£86

S HBANGWGD

-HIANdWOD.
401X830
V9286

e vy agoo \

L A0F13S

L

213000 103738
S FOVAMBENI

 43QHOO3Y

L0109-1280L § 1870

HONOHMLAIRS U w«%o»omzzoo ol

-0521

AT

11 g33”OQY

HILdWAY %OVr  8l-dH
YNYNYE-ONE
LAT2-19CL

L-AREHa
vS5be

yaLamLToa 0 SSFHAAY

1nidino
dOOT ONDIOVHL

Lnan Tl 2
i

. .

AHOQSSADOVY
IDIAHES

a/vigiol

3MEV0 di-dH

iy

Qav

e
Bi-dH

3EY0

T\ WHOAIAYM

SSAUACY)

gi-di

liray
|

— OidD v2zzese

AT T e T

. H3LNAW0D
Cdogdsaa.
. L5T86. . )

./

7
©

FHOVSOTHISO
VSELlL

50 §83HAQY
gl-dH-

CTYNOILO]
HALLOd
L TR A

!
H
}
!
I

F1av0 VWQ 8/YSL801

i
S .mgmqom_;mx

Figure 5-7. ADC Tracking Loop Test Setup

515



HP 5180A
Adjustments

h. You should now see the following on the computer display:

on HP 98257 display

CHATHE ETLUSTRENTS 1 I o FERFORMRHCE 811
OR
on HP 9816A/26A/36A display

SO R FDOGETHENTE TS o PERFORMFFCE CRED
NOTE

The computer is now in the System Main Program level.
(Refer to Figure 4-10 for the program structure.) The
computer wiil go from this level to either the System
Adjustments Program level (for doing adjustments) or the
System Perfarmance Program Level (for doing perform-
ance tests).

i. 1 you are using a HP 9825T Computer, place the overlay for softkeys (part of HP 10871A
Accessory) over the softkeys at this point. The plastic overlay for the HP 9825T is shown
_below: '

SPECIAL FUNCTIONS __10871A SERVICE ACCESSORY
sf | memory piac § ] i i

]
L MAIN ADJY l MAIN PERF i EXT TRIG I FRONT END ! TRACK ADRJ | NEXT j
k
I

| sf 1 1 |

{ H ] FET } HIST L | ornamic }
({5 ] 10871-80001

t y“ou' are usmg aHP 98362(/26/’\/36)\, .th.e.s.oftke.y labels will be d.isplaye.d atthe bottom of
the screen.
Press MAIN ADJ softkey. The computer display will now be:

RN ETHERT CoMERy

NOTE

The computer is now in the System Adjustment Program fevel. From
this point on, if you press STOP, then the MAIN AD| softkey, you will
return to the start of the Systermn Adjustments Program level. If you
press STOP, then MAIN PERF softkey, you will go to the System
Performance Program level.

NOTE

If you are using the HP 9825T Computer {controller; to perform the
next step (j}, make sure your controller is not a HP 98258B. if itis, the HP
98258 will display the error message “error 40 in 23”7, which means the
controller has insufficient memory to operate the Tracking Loop
Adjustment.
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Press TRACKING AD] softkey on the computer keyboard. This will cause the file
containing the tracking loop program to be loaded and run. The computer display
should now be:

CTrackd riy Lo el oo T R
Ensure that the AUX light on the HP 5180A front panel is lit. Select desired program by
typing the letters listed below (in quotation marks), then pressing  conrinue
“all” — to continue with the entire ADC tracking loop adjustment.
NOTE

You may wish to do a performance test of the ADC before it
is adjusted. This will give you a “feel” for the improvement
in the performance in the ADC. This test takes approxi-
mately 5 minutes to perform and is described in the NOTE
that foliows step y. Typed “d” to perform this test.

“d” — to perform a tracking loop performance test only.
“h” — to print a help statement.

“g” - to exit the adjustment procedure and return to the system command
level. '

To continue the adjustments enter “all”. Press

The computer display should now be:

CreoAd R T sy LETD by d bt

Using the HP 3455A DVM, measure the voltage at the BALANCE test point on the HP
10871A/B. Adjust the HP 10871A/B BALANCE (R10) for DVM reading of ~1.290V (0.005V)
at the BALANCE test point, Reconnect the HP 3455A DVM to the 10871-60101 1k-ohm
feedthrough.

Press NEXT softkey. The computer display should now be:

ca bl penet TOOGOTA LI

LED

This display refers to the ADC monitor LEDs on the HP 5180A front panel. Check the LEDs
to verify proper indication or there may be a problem with the ADC. The ADC CODE
LEDs on the HP 10871A/B Service Accessory will be the same as the computer, If not,
check system connections.

Press NEXT softkey. The computer display will now be:

CPlug AdJE End Fo

Now disconnect the second pass clock cable from A4}4. Be sure you disconnect the cable
at the A4 board. Be very careful not to short the cable end as you disconnect it.

NOTE

If you shortout the cable in the step above, you should turn
the HP 5180A off and back on to reset the power supplies.
Now press STOP, then MAIN AD] softkey to go back to the
System Adjustments Program level and start the procedure
over.

5.17
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0. Press NEXT softkey. The next message on the computer display should be:
LEDE shenslel racd OOC00LO000,

if the LEDs are not correct, connect and disconnect the cable connected to the Second
Pass Clock jack {A4]4) until the LEDs are correct. Leave the cable disconnected from Ad)4.

p. After obtaining the correct LED readout, press NEXT. The computer will now display:

Toor TR e B s Lol TP

g. Connect the 50-chm load (1250-0839) to the cable (10871-60104), both supplied with the
HP 10871A/B Service Accessary. Place the cable with the 50-ohm load onthe second pass
clock connector (A4)4}. Press NEXT softkey.

r.  The computer dispiay shouid now be:

shd Lol read 11 LT L0000

Check the LEDs to verify proper indication, Press NEXT softkey.

s.  The computer display should now be:
CRGERCDT TRt o TUM = | 000U,

t.  Adjust the Offset potentiometer {A2R7) on the A2 board until the DVM indicates 0.0000
volts (per computer display).

MOTE

In most cases the above procedure will allow successful completion of
of the Tracking Loop Adjustment. If the unit cannot be properly
adjusted, one of the ADC Potentiometers may be too far out of
adjustment for the Tracking Loop Procedure to work. If this is the case,
you can set all the adjustments to an initial setting. By setting the
potentiometers as listed in the tabie below, you have a starting point
where all the settings are reasonbly correct. Once they are adjusted,
you should be able to fine tune the adjustments with the Tracking
Loop Adjustment to the correct settings.

Imt:ai Potentiometer Settmgs

A3 REFERENCE DES!GNA‘I‘OR : SUBCGVER LABEL " POTENTIOMETER SETTING. -
L ,_.Rso___-" DI
CURA4 | DAC.THRES
CURATT e oy PREC
UUREE T 40
UVRBBTL "3OFFSET._
RIZ -+1.024v'__:
R2GE :.-'.---Loav
R260 VHE;':

‘Be sure to use the ¥ test pln on the A3 board as a. ground reference

u. Press NEXT softkey and follow instructions dispiayed on computer,
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v. Repeat step x and perform each adjustment displayed until the computer displays the
following, with a count from 0 to 1023 (NNNN;:
ey b a PR

S Traking Loop Measures

NOTE

The preceding display shows that the computer is con-
ducting a performance test of the ADC circuit, The absolute
and relative accuracies* of the ADC are printed on the
printer. On the oscilloscope display is a plot of the input
code {from 0 to 1023} versus the difference between the
theoretical and actual voltages measured in Q-levels**,
The scale of the display is normally from -+4 to -4 Q-levels
but the range may be scaled tofitthescreen, In either case,
the range is printed on the printer. The plot should
resemble the photo shown in Figure 5-8. if you are doing a
before and after comparison of the ADC performance, be
sure not to be misted by a change in the Q-level scale.

Figure 5-8. Tracking Loop Accuracy Plot
(Absolute Accuracy of 1.175, Relative Accuracy of 0.594)

*Absolute accuracy is the maximum deviation of the ADC transfer function from the ideal transfer
function where the definition of the threshold levels is given in terms of absolute units as maintained
by the National Bureau of Standards.

Relative accuracy is the maximum deviation of the ADC transfer function from a “best fit” line of the
ADC transfer function,

**Quantization leve] — the difference in voltage between consecutive levels or codes in the ADC. Itis
defined as 2 millivolts for the HP 5180A.
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NOTE

To make a hardcopy plot of the Tracking Loop Accuracy
Plot, press PAUSE (on the HP 9816A/26A/36A), and then
type the following commands:

cmd 7, “3US”, “OP”, then press
emd 7, “D%”, then press

NOTE

After the ADC measurement is completed the program
returns to the ADC tracking loop adjustment command
tevel of the program (step ). f the ADCisstill not corrector
you wish to try toimprove the performance of the ADC just
type in “all” and go to step n to repeat the procedure.

Since the ADC adjustment and the A20 Input Amplifier are
interdependent, these adjustments must be performed in
sequence as shown in Flowchart 2.

Type in “e” or press STOP then the MAIN AD] softkey to
exit the Tracking loop program and return to the System
Adjustments Program level.

This completes the ADC Tracking Loop adjustment,

5-24. AZ20 input Amplifier Adjustments

5-25.

The A20 input Amplifier signal conditioning circuits are adjusted after the ADC circuit has

been adjusted. See Flowchart 1, Calibration.

Equipment Required:

HP 3455A Digital Voltmeter

HP 3335A Frequency Synthesizer

HP 9825T/9816A/9826A/9836A Computer*

HP 2225A Printer or equivalent {required with Series 200 Controller)

Accessories:

HP 98034A HP-IB Interface {(used with the 9825T Desktop Computer)
50-0hm Feedthrough, 10100C

1K-ohm Feedthrough, 10871-60101 (Part of HP 10871A/B Service Accessory)
BNC T-connector, 1250-0781

HP 10503A BNC Cables

HP 10013A 10:1 Divider Probe

HP 10833A, B, C, or D HP-IB Cables

Tuning Wand

NOTE

The following procedure assumes that the A1 through A5
hoards are within specifications, as described in the ADC
Tracking Loop adjustments, paragraph 5-22.

*Use any one of these computers to run tests. The HP 98257 Computer operates with a cassette tape supplied
with the HP 10871A Service Accessory. The HP 9816A, HP 9826A, and HP 9836A computers operate with
a 3%2-inch floppy disc supplied with the HP 10871B Service Accessory.
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Procedure:
a. Remove both the top and bottom covers of the HP 5180A.
b. Connect the equipment in the test setup shown in Figure 5-9.

¢. Turn on the HP 5180A and allow a 15-minute warmup.

MOTE

Refer to paragraph 5-23 stepsithrough k if the system is not
already loaded.

d. Press the MAIN AD] softkey. The computer display should now be:

i"i]! JIETHEMT CORMART

NOTE

The computer is now in the System Adjustments Program
tevel. From this point on, if you press STOP, then the MAIN
ADJ softkey, you will return to the System Adjustments
Program level. If you press §TOP, then the MAIN PERF
softkey, you will go to the System Performance Program
tevel,

e. Press FRONT END softkey on the computer keyboard. This will cause the file containing
the front end {input ampiifier) program to be loaded and run. The display should now
read:

CFird Erd Commweridas ol

f.  Select the desired program by typing the letters listed below !in quotation marks) then
pressing | cowinue |

“all” — to do the entire input amplifier adjustment.

rr ey

— to exit the input amplifier adjust program and return to the system command
level.

“h” — to print a help statement.
To continue the input amplifier adjustments enter “all”. Then press | conmnue |
The computer display will be:

' Fin b mmeime zjni”{i:, ;ii;[il ?_!:_'I:‘,.:" -

Using the HP 3455A DVM, measure the voltage at the BALANCE test point on the HP
10871A/B. Adjust the HP 10871A/B BALANCE (R10) fora DVM readlng of =1.290V {0.005V)
at the BALANCE test point.

i, Press NEXT softkey. The NEXT key is the standard key for going to the next step of the

procedure. The key is only used for entering data from the keyboard. The

display will be:

IR & B S S B N R s WP N K N ENE
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Refer to Table 5-2 for subcover labels of the adjustments versus the reference
designations thatare shown on the schematic. Adjust variable resistor A POSN (A20R107),
until the HP 5180A display is 0.000V with a tolerance of £0.004V. The A FET BAL may be
adjusted to bring A POSN into range. This is only a preliminary adjustment and may be
repeated later. Press NEXT softkey.

Table 5-2. Subcover Labels versus A20 Reference Designators

suscoven LABEL. REFERENCE DESIGNATOR
: AGA!N : R .--'.Aeoma'f NN
CBGAIN. L UARORTAN
CADACPOSN: i aoppaz. T
“BDACPOSN . ©* . U ADORYEL
CUUAFETBALT o AR 2
COBFETBALL U T T ARORES
. APOSN. AT R CARORTOT

SAGAY BAL
B 0.1V:BAL
AN BAL
CBAVIBAL L
PROBE COMP BAL

CBPOSN 0 agoRey

Connect the 50-ohm feedthrough and the HP 3335A 50-ohm output as instructed in the
next two steps of the calculator program. (Remember to press NEXT after completing
each step.)

NOTE

in the following step, if the “test failed” message is
dispiayed on the computer and you are instructed to
remove the bottom cover, DO NOT DO SO AT THIS TIME.
Itis possible that the adjustments is not necessary. Proceed
to step n and continue the adjustments through step t.
Repeat steps d through k again, and if “test fail” is displayed
for the second time, proceed to step | and make the
adjustments.

The computer will now perform a test to see if the compensator capacitor in the Channel
A circuit is within specifications. If the test succeeds, the same procedure is repeated for
Channel B. If both channels pass the test, proceed to step o. If either of the tests fail, you
will be instructed to remove the bottom cover to expose compensation capacitors
A20C113 and A20C55; and, make an adjustment {see step |). Refer to paragraph 8-19 for
disassembly and reassembly instructions.

WARNING |

BE SURE TO DISCONNECT THE POWER CORD FROM THE
HP 5180A BEFORE YOU REMOVE THE BOTTOM COVER,

5-23
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. After removing the bottom cover and reconnecting-the HP 3335A, as instructed by the
program, the computer display will be:

ol DR CRF R — MR MMPM = D00 e L
NGTE

Compensation capacitor A (C113) is located to the left of
the Channel A input jack 1 {accessible from the underside
of the front panel shield). See Figure 5-10. Compensation
capacitor B (C55) is iocated approximately 2 inches to the
right of Channel B input jack J4 (accessible from the
underside of the front pane! shield — flat ribbon cable
iW11) will have to be moved aside in order to access C55.}
See Figure 5-70.

Note that the computer is in a loop where it keeps
measuring the compensator capacitor and displaying the
value on the computer display. You should adjust the
capacitor until the value dispiayed (shown as NN.NNN on
the display) is within the specifications shown.

I
.
-
-
*
-
[
#
3
&
=

Wil 55 FRONT c1i3
(HIDDEN} PANEL
SHIELD

Figure 5-10. A20 Input Amplifier Compensation Capacitors Designation
m. Reinstall the bottom cover after making the compensation capacitor adjustments.

n. The next adjustment is the gain adjustment. Adjust A and B POSN to 0.000 £0.004 as
instructed by the calculator. The POSN adjustment is just a preliminary adjustment and
may be repeated later. Remember that A (B) FET BAL may be adjusted to bring A (B) POSN
into range if needed.

0. Now connect the 50-ohm feedthrough and the tracking foop output to Channel A, See
Figure 5-71. Be sure that the Tk-ohm feedthroughis next to the BNC T-connector and not
at the HP 3455A end of the cable.
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figure 5-71, Tracking Loop Adjustment Test Setup
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5-26.

5-27.

The next computer display will be:
| celd FOGRTH — MR = 0,00 o5

The computer is in a tight loop making measurements and displaying the gain {shown as
NNN.N here) on the display. You should adjust the A GAIN potentiometer untii the
reading is within the specs as shown,

Repeat the previous [steps n through p) procedure for Channel B,

The next adjustment is the offset adjustment. Adjust the A DAC POSN and B DAC POSN
potentiometers for the specifications shown on the computer display.

The next adjustment is the baseline adjustment. This is an adjust of the .TV BAL, POSN,
and 1V BAL potentiometers. The program will then check the baseline accuracy. The
above two steps will be repeated as necessary until the baseline is within specifications.
This is done for both Channel A and B.

The final adjustment is the Probe Compensator adiustment. Connect DMA cable to the
HP 5180A and the computer for this adjustment. This adjusts the amplitude of the square
wave coming out of the probe compensator.

The front end adjustments are completed. To perform other adjustments type “&” or
press STOP then the MAIN ADJ softkey to return to the System Adjustments Program
level.

A7 Multipiexer/Comparator External Trigger Adjustment

The external trigger adjustment is performed to ensure that the HP 5180A will trigger

properly in the external trigger mode,

Equipment Required:

HP 3335A Frequency Synthesizer
HP 9825T/9816A/9826A/9836A Computer*
HP 2225A Printer or equivalent (required with Series 200 Controller)

Accessories:

HP 98034A HP-iB Interface {used with the HP 9825T Desktop Computer)

HP 10503A BNC Cables

HP 10833A, B, C, or D HP-IB Cables

Tape Cassette, 05180-13302 (part of HP 10871A Service Accessory)/314-inch Floppy DISC,
05180-13403 (part of HP 108718 Service Accessory)

BNC T-connector

Tuning Wand

*Use any one of these computers to run tests. The HP 98257 Computer operates with a cassette tape
supplied with the HP 10871A Service Accessory. The HP 9816A, HP 9826A, and HP 9836A computers oper-
ate with a 3V2-inch floppy disc supplied with the HP 108718 Service Accessory,
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Procedures:

a.
b.

C.

Remove the top covers of the HP 5180A.
Turn on the HP 5180A and allow a 15-minute warmup.

Using the HP-IB cables, connect the computer to the HP 5180A and the HP 3335A. Ensure
that the DMA cable (part of HP 1087TA/B Service Accessory) is not connected to the HP
5180A rear panel.

Connect the 50-ohm output of the HP 3335A to both the AUXILIARY input and the
EXTERNAL TRIGGER input of the HP 5180A.

NOTE

Refer to paragraph 5-23 steps i through k if the system is not
already loaded.

Press the MAIN ADJ softkey. The computer display will be:
L AMLETHENT COMMANT

NOTE

The computer is now in the System Adjustment Program
level. From this point on, if you press STOP, then the MAIN
ADJ softkey, you will return to the start of the System
Adjustments Program Level, If you press STOP, then MAIN
PERF softkey, vou will go to the System Performance
Program Level,

Press the EXT TRIG softkey. This will cause the file containing the external trigger
program to be loaded and run. The display will be:

S rEwtevnal Teigger Commondss

Select desired program by typing the letters listed below (in quotation marks) then
pressing :

“all” — to continue with the entire External Trigger adjustment.
NOTE

You may wish to do the External Trigger test as described in.
the NOTE that follows step k, before making the adjust-
ment. To perform the test, proceed to the next instruction.

“test’” — to perform a test on the external trigger offset.
“h"” — to print a heip statement,

LI

e” — to exit this adjustment procedure and return to the system command level.

h. Type all and press to proceed with the adjustment,

[ %33
H
[
™1
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i. A message will appear on the printer to inform you that you are doing the a External
Trigger Offset adjustment. The display will be:

act] E.T. IFF == M, HHR = DL e, D0

NOTE

The computer is now in a loop making measurements of
the HP 5180A, and displaying the values on the display. This
message is telling you to adjust the External Trigger Offset
(A7R17: on the A7 board until the number displayed
(shown as NN.NNN here} is equal to 0.0V with a tolerance
of +0.005V. After you have completed the adjustment,
press NEXT.

j.  The display will be:
e BT ER e PR R = e L {f]_ﬁ.:_i
Adjust The External Trigger GAIN variable resistor {A7R25) on the A7 board until the
dispiay reads 0.96 with a tolerance of £0.01, After completing the adjustment, press NEXT,

NOTE

After the GAIN adjustment the computer does a test of the
external trigger to see if it is within specifications. The result
of the test (Passed or Failed) is printed on the printer.

k. The computer now returns to the External Trigger command 1 of the program. If the test
failed and you wish to repeat the adjustment, repeat steps h through j. If you are done
with the external trigger adjustment program, enter “‘e” or press STOP then the MAIN
ADj softkey to exit this program and return to the System Adjustments Program level.

This completes the A7 Multiplexer/Comparator External Trigger adjustment.

5-28. A17 XYZ Clock Adjusiment
5—.29. The A17 ROM/XYZ Clock circuit adjustment is performed to obtain accurate ciock
frequencies for the A16 XYZ Driver circuits.
Equipment Required:
HP 5315A Universal Counter
Accessories:

HP 10013A 10:1 Divider Probe
HP 10503A BNC Cable
Tuning Wand

Procedure:
a. Remove the top covers of the HP 5180A to gain access to the A17 board.

b. Connect Channe} A input of the counter to AT7TP7 (2.1 MHz) using the BNC cable and
Probe,



C.

d.

e.

This completes the adjustment of the XYZ clock.

5-30.

5-31.

Set up the counter as follows:

FUNCHOD o e i i
Bluekey ............ ... ...
GATETIME ... .. . . ...

CHANNEL A SETTINGS

AC/DC .o o

ATTN

SEOPE ..o

Turn on the HP 5180A.

.......................

FILTER oo,

HP 5180A
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........ LEVEL

Adjust variable resistor A17R3 for a reading of 2.080 MHz (+1 kHz).

A16 XYZ Driver Adjustments

The A16 XYZ Driver circuits are adjusted for proper X and Y drive and for left and right
dispiay.

Equipment Required:

Procedures:
a.
b.
to the Z axis input. Set the oscilloscope as follows:
CHANNELA ........
CHANNELB ........
INTTRIG ...,
VERT DISPLAY ... ... att,
HORIZ DISPLAY ..., ... .........
c. Apply power to the equipment.
d. Press SHIFT and then PRESET on the HP 5180A.
e. Press CAL/UNCAL on the HP 5180A.
f.
Blank” switch on the HP 5180A rear panel.
g.

HP 1725A Oscitloscope {or equivalent)
Tuning Wand

Remove the top covers of the HP 5180A to gain access to the A16 board.

Connectthe X, Y, and Z display outputs from the rear of the HP 5180A to the oscilloscope.
Connect the HP 5180A Y-output to Channei A, X-output to Channel B, and the Z-output

50 ohm input, 0.1V/div
50 ohm input, 0.1V /div
Setect X
Select Y
Select X-Y

Observe the oscilloscope for a waveform asshown in Figure 5-12; You may need to adjust
the position and the gain calibration controls on the display to obtain the correct
waveform. If an “S” shaped retrace line is visible on the display, you need to switch the “Z

Turn up the intensity on the oscilloscope so that the display lines are visible between the

catibration waveform lines.
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h.  Adjust AT6R2 (LFT) so the the fower left end of the display line extends as far down as
possible without making a bright dot. See Figure 5-13 for example of improper
adjustment.

i.  Adjust A16R3 (RHT) so that the upper right end of the display line extends as far up as
possible without making a bright dot. See Figure 5-13 for example of improper
adjustment,

j.  Disconnect the Z output from the oscilloscope. A double image waveform may appear
on the oscilloscope as shown in Figure 5-74 if the A6 board is out of adjustment,

k. Adjust variable resistors AT6R27 (YAD]) and AT6R34 (XAD)) until the two images
superimpose exactly,

Figure 5-12, Calibration Waveform

Figure 5-13. Uncalibrated Calibration Waveform



HP 5180A
Adjustments

Figure 5-14. Double Image Waveform

This completes the adjustment of the XYZ Driver.

5-31
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SECTION VI
A

EPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-7 is a list of exchange
assemblies, and Table 6-2 lists abbreviations and reference designations used in the parts list and
throughout the manual. Table 6-3 lists all replaceable parts for the HP 5180A. Table 6-4 contains
the names and addresses that correspond to the manufacturer’s code numbers.

6-3. EXCHANGE ASSEMBLIES

6-4. Table 6-1 lists assemblies within the instrument that may be replaced onanexchange basis.
Exchange factory repaired and tested assemblies are available only on a trade-in basis; therefore,
the defective assemblies must be returned for credit. For this reason, assemblies required for
spare parts stock must be ordered by the new assembly part number.

Table 6-1. Exchange Assemblies
NEW HP PART NUMBER = EXCHANGE HP PART NUMBER|

MATCHED PAIR:
A2 Sample-and Hold Board™ "
1 A9 20 MHz Converter Board

- 05180-50100:

6-5. ABBREVIATIONS AND REFERENCE DESIGNATIONS

6-6. Table 6-2 lists abbreviations and reference designations used in the parts lists, the

" schematics, and throughout the manual. In some cases, two forms of the abbreviations are used,
one all in capital letters, and one partial or no capitals. This occurs because the abbreviations in
the parts list are always ail capitals. However, in the schematics and other parts of the manual,
other abbreviation forms are used with both lower case and upper case letters.

6-7. INPUT CONNECTOR A20J42 AND FUSE F1

6-8. Input connectar A20§2 (AUXILIARY, Figure 8-2) is a special connector designed to house
fuse F1 as shown in Figure 6-1.

6-9. REPLACEABLE PARTS LIST

6-10. Table 6-3 is the list of replaceable parts and is organized as follows:

a. [Electrical assemblies and their components in alphanumerical order by reference
designation.

b. Chassis-mounted parts in alphanumerical order by reference designation.

c.  Miscellaneous parts,

(o)
1
ol
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Table 6-2. Abbreviations and Reference Designations

REFERENCE DES%GNATIONS

A =assembly oL _wdeéayinne

reiay : : : o T o = transformer

’ :i(
AT = attenuator: isofator, DS - =annunclator; signaling device - Lo coil: inducter - - T TB-: = terminal board
termination .. . A .(audible or visuai); lamp; LED M- metre - Lo TG =thermocouple

B = fan; motor - "~ - : . B vm;sceuaneouseiecmcar;:arl MP misceilgnegus mechanical part . TP = test point :
BT = battery T CF : . P = electrical connector (mnvabie Loty = integrated circuit; gnmrocsrcun
N ‘= capacitor TR - U -0 L pottion); piug Loy e plectron tube :
CP = coupler-- . L A ] = transistor; SCR; trode myr;s(ur L UWRY = voltage regulator; breakdown d:oae
CR . - = dipds; diode :hynsmr S HY cireutator - R = fesistor - W = cable; transmission palh wwfe

- varactor Do oo =aectrical connecmmstanonarv . AT - = thermistor. L X socket L
PC | = girectionst couvk_er AR oo pomom jack s = switch TRy —crysrammt—pnezo-eiecmc :

= tuned cavity; funed cirouit

smgte poleg; snngie~mmw

naganve : 856 singip sidebang-
-L= hanofarad Pl ST stainless steel::
| =nicked plate- T Stoed
nalog-to-cigital - high ! = normaliy open B 3 square
udio frequency ewieti-Packard = nominal .

s1anding-wave rateo
synchronize :
imag (slow—blow
tantatum [
emperaiure compensahng

utematic frequencymntml" S HPES
utomatic Gain con:mi LT HRA

alamitum - .
utomatic. levet control .

s nGrmal

. negaﬂve««pnsmve negaxuve
.= negative-positive-zero {zero
temperature coefficient)

= notrecommended for- €|e€d

replacement- -

nanosecond :

‘not separately rapiaceabie :

Hanowatt: 0

order:by descr:phon

outside aiameter

‘ovalfeads :

= gperaticnal’ ampﬁf 2

= aption B

s oscsllntur §

high pass-filter - - : :
Our. {used in’ parls fist) T

use-; "

heryiiium copper .
eat lrequency_oscgtiator .

72N Sistor-dransis
elevision . .
eiavision mtermrence
rave!lng wava:iube.
micro 1085 used in parts lnsn
frorotarad: {ised in parts fisty
ukrahigh: !requency
unreguiassd X

eak (usad in pans
puise-amplitude:-moduiation
printed:circuit

priise-code mm.%ulanon
pulse-count meduiation
puisa-duration modu!atlon

parnslisty . PH:

w: {ocal: oscillator
ganthmc (aper {used
parts’ Ilsti i

- parts Hsty:
Oits;: filtered :

COmDOSRlOn :

compiete..:. anable—frequency csciilato
LCONN connector. : phase-modulation::
LR cadmium:piate positive- nega:we-posat
LRI cathode-ray tube :
SCTL complementary !ransssic
continuous wave::

otage: s!andmg waveratio:
oltage-tunedoscii!amr Sonnd
seisbm-tubs voltmeter:

ChoGKwise::
digital- to—anaiog
decibel: 5
BoibEl relérred 10 1 mw
disgol current:
degree:(femperature
interval.of:differancel: :
degree:plane-angle): &
degree Ceisius :cemregrade:
degree Fahrenheﬂ .
fdegrea Keivin: -
deposited carbo

k=tQ-peak:.
peaki{bed
pilges posuzzon moduiation
preamplifier.:
nulse—repemwn frequancy
pulseirepatition rate.
picosecond
point:
pulse-time: moduia!ion
prlsa-wigth-modutation :
peak working voltage
resistance: czpamlance

orking itwerse veitage .
wirawound x

Atrium-ironsgarnet | -
haractensmc wnnedance

diameter tused in parts hsl -
d:f!erenllaiampilheg AR
division - - P
double- pole
drivegss et
double: swleband ;
dicde trangistor togzc
gital voltmeter: - ..
amittar coupled iagic
eleciromotive foree -
electronic data procas.';;ng
eiectroiytic. :
encapsuiated -

illimetre:
modetator-
momentary:: . .
metakioxide samacunductor
‘mitlisecond. P
muunlmg
meter: (lnmcanng dewc i
-mithvedtt o 0
millivoit-ac PRI

miflivedt, den s s JAMO
milllivolt, peak.. 1 T Tms
miflivedt,: pea%c—to peak i

Al abbrav:ahons n the pans stwﬂi'
bei UpRer.case

rack-mount only
fOOt mean—squar_ b
FoLng:::

MU _ﬂ;;;-:usais L

= gxternal: : illivod,-rms: read-only memory
= farad-. 1’ L milliwatt. ack-and-panel. . s
= ﬂeEd—etfem iransus!ar . multiplex: revarsaworking vci!age ‘Abbraviation - Prafb Muiﬂph
"!lip-»ﬂop N = mylar-.- - scattering :parameter; A NEIE RS ..
= flat hiead: | microampere-. . second (time)., . L o
.= fittister head ° L microfarad - second (plane angﬁm _G' .
irequency mudulation CoME

slows=blow-fuse-iused in pans iisﬂ

= front panef. micrombo - iticon comroiisd reclmer screw e ke
frequency micrgsecond : elenium . . da
= fixed - T = S BECT sections o i
= gram - R o micravolt; ac Lot S = semiconductor B
- BE = garmanium LpVde = mierovei de.. L SUSHF - uperrigh lrequency m
LGHz = gigahertz : HVpk = mcravolt, peak ilicon - #
GL = glass : E . uVp-p = microvolt, peak-to-peak L B iver .. -
GND = ground(ed) uvVrms = microvolt, rms T 5L ik 4
21 = hanry u = microwatt SNR = skinak-to-noise ratio t
h = hour na = nanoamperg SPOT = singie-poie, doubla-throw 4
HET = heterodyne NC = na connection SPG = spring
HEX = hexagonal N/C = narmaily closed SR = st Fing
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i _ NUT
‘SPECIAL: BNC ’ 0590 1310
05305 602{15 o

. FUSE'HOLDER.-' G
PANEL [\ 0518020215 - wa2:

CABLE ASSEMBLY -
1 05180-80122: .

S RUSE RS
2110-0301: -

EAh : NOTE SRR
[ USEA BNC CQNNECTOR TO- REMDVE AND
B TIGHTEN THE FUSE JACK S

Figure 6-1. Details of AUXILIARY Input Connector j2 and Fuse F1

6-11. The information given for each part consists of the following:

a. The Hewlett-Packard part number.

b. Part number check digit (CD).

c. The total quantity (Qty) in each assembly.

d. The description of the part.

e. A typical manufacturer of the part in a five-digit code.

f.  The manufacturer’s number for the part.

6-12. The total quantity for each assembly is given only once — at the first appearance of the
part number in the list for that assembly (A1,A2, etc.).

6-13. ORDERING INFORMATION

6-14. To order a part listed in the replaceable parts table, quote the Hewlett-Packard part
number, the check digit, indicate the quantity required, and address the order to the nearest
Hewlett-Packard office. The check digit will ensure accurate and timely processing of your order.

6-15. To order a part that is not listed in the replaceable parts tabie, include the instrument
model number, instrument serial number, the description and function of the part, and the
number of parts required. Address the order to the nearest Hewlett-Packard office,



HP 5180A
Replaceable Parts

6-16. DIRECT MAIL ORDER SYSTEM

6-17.  Within the USA, Hewlett-Packard can supply parts through a direct mail order system.
Advantages of using the system are as follows:

a, Direct ordering and shipment from the HP Parts Center in Mountain View, California.

b.  Nomaximum or minimum on any mail order {there is a minimum order amountfor parts
ordered through a local HP office when the orders require billing and invoicing).

Prepaid transportation {there is a small handling charge for each order).
d. No invoices — to provide these advantages, a check or money order must accompany

each order.

6-18. Mail order forms and specific ordering information is available through your HP office.
Addresses and phone numbers are located at the back of this manual.
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Reference HP Part |c Q 0 — Mfr
: . 4 escription Mfr Part Number
Designation | Number |B ¥y 3 Code
At IR Y FERIE Y 1) 3 U TaEGE RFLULATOR of RS 2aan) 480
BLRO -4 [ 12 JEERR 1]
Hil? ~{ 4 li‘ i
£ § &% &
AR £ I3
14 b
AL 4
, o &
]
5 i
:
@
i8] i
13
73 UIREJ
(SR k] 4 igl
#1016 &
#loty &
s81018 &
al iy 7 @
a3 020 4
1621 7
) - t;)
A1 (23 4
AED : P a
ALE2GE PIBHeE-26240 i
BTOG--0418 &
11‘3{;*‘3‘&1“ &
3 A
2
&
b
4
4
9
2
1800418 &
N1824-1418 H 2
o5 s = 91619
A1 6039 £ 4 £ [IN$EE]
a0 640 HARLE L0 IMES & Ei.lﬁi}f! TIgI-0413
A1041 G1Ee-2021 @ on 7] FEAXD N1gG-z
AT LA 18- 0648 4 CAPAGITOR EiFidiat ThEL G4y
#1043 £ i) TAPALET @
Giiad 4 CAPGLITOR-FXD
LRy i w HE 140 2840
E\,R @ 1 @ W o4,2 2A461{
R 1i¥0l-1080 1 13 CHOTTKY
1013000 i GHOTTHY |
1RLR-AEG1 i Rl TR L
ATTRA 1 CHOTTRY |
a1 {R? 1 3T
ATTRE & T
s1ORY H
ATER1E i
RN 1 INSHL7T 20V U\
fELHTE i K R:
ATCRIS 1
AECRT 4 1
ALCRIS 1
A1ERTA 1
ALERLY 1
AILRLE 13
A1 LR i 3 4+ THR 16N G% P E
A1TERRD 19091440 1 CHOTTRY 1 Vonny
1 SUHDTTIRY ‘1N Y R0V LA
1 {PD=1W Rl aba
T DEY i
1 |J/ E’I) I ITHwe
1 INGEL? 209 1 l‘?H S OEG
1TUE 0
P80 i
1901 1
] ; 194 Als B 1
A1GR3EN 1Ra-1488 1

See introduction to this section for ardering mformation

*Indicates [actory selected value

ot
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Table 6-3. Replaceable Parts List (Continued)

Reference HP Part c Q i
. p 3 Description Mfr Part Number
Designation | Number 0 Y P
£ 4 LBTE
£ FW
&
£
& 4 204G P1On-1 7R
& [N G101
EARINIES 3 [ FHand sl Byl
AR LES W & HANTD H‘IP HR A G001 TR
[ERRiiat NE18e-00010 il t SRAR DS aAN-R001E
A1 iRt 1 PP
: o 71 7 ]
MNP
A G4 2 BB
[ZEReta it
AF G THANS BMF 2L TO-%2 #FReR00M0
H1H1 28
BETRE &
ATRE
AER4
BLRE 1
GER & !(M 121 1%
AR '.J 14
ALRE
BRs = it
alR1g 4 THTOR-T
ALR1L b} BO1K 1/{1 Ti)'*?(‘!
alnie % ;
AlkR13 4
AlRLY % GTOR
GRS H-TRMR "95
AIRTE RO@.2hy 0 by
’\lRL RO2LT % AR )
LA RRE ToN
bid KT %)
AATRL
Jl‘ PRtk K
1 A1 /8-Ta-
Cagwtsg-Tlh~
ETSORLER
ALREE P E-DE IR 3
B1IRET
zﬁl(&;‘ﬁi LRSS ]
RHEY o H+-1 8
il l R k311 fre--t )
B )
s @ @
"1 R3E g
HIR34 b
a1RES 8
EIREN Fid 'i’?, 1"",!41 ¥
al NS? ? 1
125 3
ATRAN 206248 o
AR H i R 3.14K 1/8
LR il 9 548 1% L4 L/ !"E}w«
Al RAL R T # i BWIYE STHRM FRD 4218F 2EL4EH10 ZLE3I-0GPY
il mna ) STHRE # ST nhash BHEL-16
3 SR H ’m]
AT G
#1 !f’ 7
a1THS
ALTPIN
ALTPLY
IR LAY
#TTPLS
ATTRI4 }
ALTRE - VERMTHAL Ll-'&f:(] 16>(m.

See introduction to this section for ardering information
*Indicates factory selected value
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C
Reference HP Part Qty ifr Part Number
Designation | Number [P
H1TR16 BAAGE-1 H ERICH N
HTTRLD 0
GITPTE i)
1% 9 5
A1L0F f kK
£1LIE ki 4
AU g
H1UT il
Aty =
a7 4 H#A0t4
Aliga H i RV B
@l Ly & # e .
il It Q4713
&IULT f
R NS 1 2
A1LEE W
ailitg &
ALES Hi}
atilta 04973 SRR FRG
AT G493 Ip-8 PRE
ALLG
ALLLe L1
ALikG G lh [
8 LG 7819 @ RIBYR T
& TG 0P AMP GP AT KL
& IG OF aME LGP Z-DIP-P FKE
A1 MIBCELLAMEDUS
FE40-657 L3 il
33401 i i : il
qE8E-07 t 35 0080 HORIFTION
3EE0-14¢ 3 4 Boi04a TR
GE7O-Q% L 3 & ngGng PTION
] o IN-T A
3 i LK FOLYLE
4 1 BD OBRM POLYLE
G137 k7 S WAL 4-al
b0t 2 7 Wi MAGH 683
& 00 PER BY CRIPTEON
b5 BHARG ~0BGE

*Indicates {actory selected volue

introduciion to this section for ordering information
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Table 6-3. Replaceable Parts List (Continued)
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Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)
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HP 5180A
Replaceable Parts

able 6-3. Replaceable Parts List (Continued)
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Table 6-3. Replaceable Parts List (Continued)

HP 5180A
Replaceable Parts
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HP Part
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HP 5180A

Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)

Reference HP Part ic e MEr ‘
Designation Number |D Oty Description Code Mfr Part Number
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HP 53180A
Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)

Reference HP Part ic} Description Mir Mfr Part Number
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HP 5180A
Replaceable Parts
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Table 6-3. Replaceable Parts List (Continued)

Beference ¢l o s Mifr
: . t Description Mifr Part Number
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Table 6-3. Replaceable Parts List (Continued)

HP 5180A
Replaceable Parts
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HP 5180A
Replaceable Parts

Table 6-3. Replaceable Parts List {Continued)

Reference ¢l Q —r Mfr
: . t Description Mfr Part Number
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Table 6-3. Replaceable Parts List {Continued)

HP 5180A
Repiaceable Parts

Reference HP Part ic a I Mifr
: . 1 Description Mir Part Number
Designation Number P Y P Code
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HP 5180A

Replaceable Parts

Table 6-3. Replaceabie Parts List {Continued)
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Table 6-3. Replaceable Parts List (Continued)

HP 5180A
Replaceable Parts

Reference ¢l g A Mfr
; . t Description Mfr Part Number
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HP 5180A
Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)

Reference
Designation

HP Part
Mumber

Gty

Description

Mfr
Code

Wfr Part Number

MBS

ABR TG
MERLY
AER1g
a i

Gl

A TR
wid
2]

AGTR G
AETPT

ETRE-&0309

91603
Y] - 6050

e %

FLGO~ Y }
FLOG~1738

IR RIEEH

ERERRIENG ]
iR1G- g
TELD- A5

180 B4

THT 00538

TEIE-G1 04

FEAE-
054016

1

Fr )

HMEMIRY

CapaliiT
TaiatT

LEDUTE
ER IRV T
15040
CHIV Y

TREVEEL SRR

TIBVRG
166900 1
pRLEEEN b s

14VD0
190UE

IEESTY
La8YTG

HOES
(E EISI YN

(RERSS 1M
10aVGE

LA DUDE
Laves
10VRC
10avDE
LIOUBE

-8 TOVD0
w2 LRVDE

AR
CETUE

TRVDBE T
A5 300VRE CER

sal 2odde EHG B

PHOMA ANE 05T

A RV L
LG
JONNLIH IO
LB ORR R
AL DR RO

PR -RE
AU -

JTOR
WARK-RES &~

188 1%

48
el

MEMAL BT L
ML NAL

sEang

[N R

aEano

PFLH0-L0E09

2160~
D1a0-

&
[YEeLe

01 pf-
Céh-
01 ot

Bl &0-.
0id

PRS-

BHLOKMAT
Y

HabitKal
Y

(RSt H SR i Reti]
1901-563)

kARl
FL0-4

0 &R
2haA4TYL

TH10-R18E8

G178 T el BiRmE

Tt 7B T =121 R

See introduction to this section for ordering information
*indicates factory selacted value




Table 6-3. Replaceable Parts List (Continued)

HP 5180A
Replaceable Parts

- - Mt
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HP 5780A
Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)
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*ndicates factory selected value




HP 5180A
Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)

Reference HP Part |c _—
Designation | Number |D Oty Description Mfr Part Number
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See introduction to this section for ordering information

*Indicates {actory selected value




HP 5180A
Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)

Reference HP Part |cf. a i Mfr
: ! t Description Mfr Part Number
Designation | Number D Y P Code
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See introduction to this section for ordering information
*Indicates factory selectad value




Table 6-3. Replaceable Parts List (Continued)

HP 5180A
Repiaceable Parts

Beferance cl g _ Mir
; . t Dascription Mfr Part Number
Dasignation D Y B Cede
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See introduction to this section for ordering information

*ndicates [actory selected valoe




HP 5180A
Replaceabte Parts

Table 6-3. Replaceable Parts List (Continued)

Mfr

Reference HP Part ¢ Qty Description Code Mfr Part Number

Designation | Number [P
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see introduction to this section for ordering information
N *Indicates factory selected vaiue
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Table 6-3. Replaceable Parts List (Continued)

. HP 5180A
Replaceable Parts

Reference HP Part |c — Mfr
: . o| Qty Description Mfr Part Number
Designation | Number Code
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See imtroduction to this section for ordering information

*Indicates factory selected value




HP 5180A

Repiaceable Parts

Tahle 6-3. Replaceahle Parts List {Continued)
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Reference HP Part —r Mfr
Designation Number Description Code Mfr Part Number
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See introduction to this section for ordering information
*Indicates factory selected value




Table 6-3. Replaceable Parts List (Contin

HP 5180A
Replaceable Parts

Referenc HP Part PR
erence a Oty Description Mir Part Mumber

DCesignation Number
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Bee introduction to this seciion for ordering informatior

*Indicates factory selected vaiue
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HP 5380A
Replaceable Parts

Table 6-3. Replaceable Parts List

{Continued)

Refarence HP Part ic Q s Mfr
; . t Pescription Mfr Part Number
Designation Number |D ¥ P Code
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Zee introduction to this section for ardering information

*ndicates factory selecied value




Table 6-3. Replaceable Parts iist (Continued)

HP 5180A
Replaceable Parts

Reference HP Part |c 0 . Mifr
. . 1 Dascription Mfr Part Number
Besignation Number |D Y B Code
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sSee introduction to this section for ordering informatic

“lindicates factory selected value
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HP 5180A

Replaceable Parts

Reference HP Part |c a . Mir
o p 1 Description Mfr Part Number
Designation MNumber |0 \ p Code
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Jee introduciion to this section for ordering information
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HP 5180A
Replaceable Parts

Tabile 6-3. Replaceable Parts List (Continued)

Reference HP Part |c o hafr
Designation Mumber D Oty Description Code Mfr Part Mumber
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See introduction to this section for ordering information
*rcicates factory selected value oo




HP 5180A
Replaceable Parts

Table 6-2. Replaceable Parts List (Continued)
Reference HP Part ¢ Mifr
: . 5| Oty Mfr Part Number
Designation | Number Code
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Hee introduction to this section for ordering information

*Indicates factory selected value




Table 6-3. Replaceable Parts List (Continued)

HP 5180A
Replaceable Parts

Reference HP Part |c s Mfr
Designation Number |D Oty Description Code Mf$r Part Number
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See introduction to this section for ordering information
$En

Indicates factory selected value



P 5180A
Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)
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HP 5180A
Reptaceabie Parts

Table 6-3. Replaceable Parts List {Continued)
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See introductian to this section for nrdering information
*Indicates factory selected value




HP 5180A
Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)

Reference HP Part |c i Mfr
Designation |. Number |D Oty Description Code Mfr Part Number
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HP 5180A
Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)
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; 4 t Description Mfr Part Number
Designation Number (D Y B Code
AP x t IFTRN—n 1T
A1yl 3 fd
R AR 1 4
a5 I3% %
ALPTA i
#1981 1810~ §6Ha8 & 4
ALERE laid-0éa8 f
Hs1%RI TRII-f ok L
AEOR A& 1810-0&a8 f
55 U
AlSLS G- G O ] b PEOARG
#1743 # H It
AtPldA it RO OHNS 23 6WG LEAD T1A
ATFEALH {i a2 Q
ALYARTR fr 5 LT RO
a1 FRATA @ DM/
WIFHGER [ A
&LIRAEA ] M /REN
ATVEATR & SN
A19NNA4H @
&
] -
&
A1 PAAAA a8 b3z 2
ALPEAGE & BP-BENT/A0W P-RLNE
A1YRAYA ki TOR-PE ONT/RDW 2-ROUS
ALUKATR % 4 TOR~PS W AR
A1 PAAEA & TAR P VRO
ALPXRARR 3 W /R G
RS TR & BT R CE
ATTHAYT % FONT /RGN
AIYRATEN ]
S17HAT R 3
REYAATIA & (M€l !
ALPEATIR k&) O NE GORTARER
AL YXATRA & ~LONT AR
arealan 1 AT RN
ATGRALEA @ GTOR-Po CENT AR 2RO
ATIRATIN £l TOR T ARE W 1¢
ALPEAT AA k73 MT/ROW
AEFRATAR £ X SR
L AL PRATTA & CONT £ R G
ATPRALEA & ET R
AL PRALER @ ONT /1R
alPxei?h it CRT AROW
a1 PRALYH bt ] N7/ TS0
1 FRATER & CET R
a3 ~-68319 |9 1 B AY-PEL 68319 DHARG FETH 683

See miroduction to this section for ordering information
Fndicates factory selected value




HP 5180A
Repiaceable Parts

Table 6-3. Replaceable Parts List (Continued)
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Table 6-3. Replaceable Parts List {Continued)

HP 5180A
Replaceable Parts
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HP 5180A
Replaceable Parts

Table 6-3. Replaceable Parts List (Continued)

Reference HP Part ¢ Qty Mfr Part Number
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Table 6-3. Replaceable Paris List {Cor

HP 5180A
Replaceabie Parts

Reference Q D s Mfr
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HP 5180A
Replaceable Parts

Reference HP Part |c

Designation | Number |D Mfr Part Number
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Table 6-3. Replaceable Parts List {Continued)

HP 5180A
Replaceable Parts

Reference HP Part ¢ Coe Mfr
: A i Mfr Part Number
Designation | Number (D Qty Description Code
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HP 5180A
Replaceable Parts

Reference

Designation Mfr Part Number

wt s

E

! HEAL
s HEFRERTRY
i nat

H

s

See introduction to this section for ordering information
o *Indicates factory selected value
446



Tahle

6-3. Replaceable Parts List (Continued)

HP 5180A
Replaceable Parts
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HP 5180A
Replaceable Parts

Tahle 6-3. Rep!acea.b!e Parts List

{Continued)
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HP 5180A
Replaceable Parts

Reference HP Part (c at D o Mfr
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HP 5180A
Replaceabie Parts

Tabie 6-3. Replaceable Parts List (Continued)
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Tahle 6-3. Replaceable Paris List (Continued)

HP 518CA
Repiaceable Parts
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See introduction to this section for ordering information

*Indicates factory selected value
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Table 6-3. Replaceable Parts List (Continued)

Reference HP Part |c Q — Mfr
: . t Description Mfr Part Number
Designation | Number |0 Y P Code
A MISELELLANE LS
BOG-B4 H ST
1
1 Ll L
14080 349% ) 1 ia o NYL
14014 6H i " s BTL
2e0-Bg1t H
PR R SR R e 1
‘-L’ 0 H
1 SR
Z i 174 4 Gy T PRI NaA6E
J 1 LY HKRG egar i)
£ i POLYED (43 ERADD

See introduction te this section for ordering information

wdicates factory selected value
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Table 6-3. Replaceable Parts List (Continued)

Mfr

Reference HP Part |c Qty Description Code Mfr Part Number

Designation Number |D

OEttfi-ad028 |7 1 SOWER SLUPPLY i

10

R
BED-01
[ TR

2159

d16h-

EEOV BA
440 10e

ATACRT

ARALR4
SEALRT

Gogiy 28 aMa
aul ZHoma
BOGHA
WOIR
W IR

AZACREL PR -L0BE 1 3 1P L8 - 148G
fag AR R 1982078 1 Phs=ll IR n78%
Rid ROt a8 1 ERIEaN()
1R800 1 TPE4-1 080
24051 TEPE-3487 7 4 1. P
AR ALEE 199 0~0 487 7 amp
FRADES 19985487 7
ApAEL {990-p4a7 |7
H4F 7 i
2l 7
ZAF 7 @
R 4F4 7
ABAREY 197 3-n377 g 1
REETNS EEE N EN R ) 7 s [ER I SR 2R
7 2 [N
7 13103
‘ 2 i 2480
i GHIB0-00026 | 4 1 LTy
£ A MP B
BRANMPT HOT a8BIGNED
ARLP 14590774 # CARLE TIE L G1--4-BYa | 9-dWD HY3. a8480 141000776
AlAEL 1854 -4i1n 1 1 TNER0A
AZAEL
AT ATD | 83319 El B
4R i 4 i
A 4R & 4
ARG 4]
S24R4 H k1 LR-Ta
MRARS 1 3 AR R
i g BYi
3 3 1k 1%
3 1 218K
1 4, HAK
1 4, &AK
1 HE Al
@ 1 AL
3
fs
3
3
1 i
t 4 1
44 fa 1 T/8-T0-0

1580005 £159-0008

Bee introduction to this section for ordering information
Findicates factory selected value
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Table 6-3. Replaceable Parts List (Continued)

Reference HP Part ¢l i
; . 1 Description Mfr Part Number
Designation Mumber |D Y p
1 i nune ZiMi-italy
H H S1E FGE-08EE
b bl
i H
1 1
q o]
i 1 LT
§ A (AR TO ALYWEY
! At 4 PR 0 ADad
1 MARSY LABG FRE NOD TG ARaD
A midy (ARA 7O ¥OUORTY
M dhid 0 R GRS Sk LEAD DIa DEARD
RN & jad AT /RO
AREHAE & /RN
ALA WIGUERLANENNS
BARG-Ra0h b 1 i bl aga0n TRTION
- i1 & 2 ; RT IR} TRTIGN
LA G- 4802 ] pis =Wl ML HEAne
TARI~H49% i H Gl L AW R 4G
140774 a 5 CEPeND WYL AR d
G # i PAN-HD PO BOEDS
3 i A= EN=THE FODGE
1 L PAN-HL ~FOET POGES
& 1 we L SEAHD

o
i

¥y ]
{3

See introduction to this section for ordering information
*ndicates factory selected value




Table 6-3. Replaceabie Parts List (Continued)

HP 5180A
Replaceable Parts

Reference
Designation

HP Part
NMumber

Mfr Part Number

YA

Aarlxp ]

AZIR1L
APERTT

PGEEE-H0H246

(TR 0Gn
1B~
1981
1905

2118--0301

8%~ 15687
Tail-4048

PROG-1THE

PREA-GILTG
PAAG-OTHT
FRUD 1673
0 R B~ 1573

1RNA-GU7R
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d811-1249

1598~

FLot- ‘7”.‘.}1)

Fo98

Oty Description
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Bhw ’ﬂﬁ?‘iu
B0y 206MA @
gy 200Ma
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3 AQGHA
GORAY 200MAa
BOY 208N 7
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HiEl R00MA 2
oY 200MA ¢
AN4HA
H TA%a 138 281X, 693
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M}T
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1
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MoaG- [0 -HN
1 WL H!l] R
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£ NP N
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i NEM
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1 ¥OMPR O BMADTSSA
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i S 9% 3w Fu T -2
1 ACEKOUE €. {H--H}E't
1 f I i
E
i P6e
4
t
1
1
Al.& 10
” 1.5% 1%
1 147 L% L8
4
1
Wil v
1 19 & 1%
A T
Sh.ot 1%
HBl.l 1%
1 Gt 1%
133 1%
2 M 1%
THO1%
4 3% 18

racEitedl]

GuunR
[AHAY
e

JEVEL

ERAERG
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A0&]

F1Q0-178E

HeT i
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Ca-1/8-7
B&‘??- iz! bid

~3iRE-F

z,\.rl H-T
C3-i /0T

See introduction to this section for ordering information

*Indicates factory selected value
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Table 6-3. Replaceable Parts List (Continued}

Replaceable Parts

Reference C — Mfr
Designation o Gty Description Code Mfr Part Number
PR G i) 1 R U #¥ 24%EAG L3l /BTN -BERS -F
[ 1
1 §
b1 1 45~ !
L3 4 ; £ 1641
4 28489 ES R RS TR )
AT i} 1 TaR-S6L CONT PIN 4.1 G700 GE DA
1i2sa-01 66 & 1 FatE U RBLIR
LER BG4 w H . B oNAMD g
LR~ 49 &4 i L5 MO
~HIL IR LA H (Mi&EFY T4 AEann
1Y S 1 AL eI TG BRAGN
EL LGN EOHE
& pid P-EET D NGEG0 {HTER
a 2 AR AN DB T [ER R (R [Ran
4 & SEREW-Ma0H 4} 5 AN FOLT GODLEN ow
o1 bl MOT - AL KR B VL OF e EN-THE aasog DRDER

See introduction to this section for ordering information
*Indicates factory selected value




Table 6-3. Replaceable Parts List {Continued)

HP 5180A
Replaceable Parts

Heference HP Part ¢ : - Mfr
Designation | Number |D Qty DPescription Code Mfr Part Number
[a3<8) HEAN-D 444 1 POWER MOTHLE BRFTLTERED BRAHD LFai-fdaa
aTie-04815 A 1 Traf0
2E10-0930 X 1 489

See introduction to this section for ordering information

*indicates factory seiected value
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Table 6-3. Replaceable Parts List (Continued)

Reference
Diesignation

HP Part
Number

Qty Description

Mifr
Code

Mfr Part Number

DL

EEAN)

Ml ES
P45 49

WP At
wp A
M 43
1P a4
i 4%

* A Ly
by
P A
i A%

k=3t

P56

T4

Blat-4)
Mlad--0ETn

@R ERTE

RLEREE
Faa
GYilB6-a40a5
LG E-80
TE18E- G

~00EE
agLel

146E-1347

AL L1345

SRR R e

R

o

WINDOW-76 MM

WEIHBGW-POGT TN
SHYG

=142 GG

-Lh -1

o

o SYE 1T HANM ES
HANDLES
TOP
GO
HNE 38y

TILT SVaND 8857

1 TRANSFONMER-POWER 1807126/ 280/ 2408

aEagn
EEAED

ARG
etk e0}
RSB T
245G

“haB 8

1480
#3480

Anany)

i

RN H R s
afrEh-te gl

TRAG-ZERL
5hadl 1
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Shatl-aElw
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Y61 -pawy

Yo { BT
BETRD-4G 56K
[ 4801345

9

bAGL-1EAE

ERELR I

See Introduction to this section for ordering information

#Indicates factory selected value




Table 6-3. Replaceable Parts List {Continued)

HP 5180A
Replaceable Parts

Referenge HP Part ¢ - Mifr
. " riptio rt Numbe
Designation | Number |0 Gty Description Code Mtr Pa r
Wi OF 1A -2 1EL 1 H - ‘1(10 Al JETRD aEIRG-&010Y
¥l fEINB- LR | 2 1
us A5140-68103F 3 1
WA 4 & H
W % 1
W 60586 | & 1 SELIRA-G0LEE
Wz ~ 61169 ? 1 a-6018%
Wi SD SELLD | 2 1 g-6H1L8
W YRR & i3 LEREE AN
Wwig BUEEA-HULE | B 1 a8 ® PL A51g0-a81 18
Wil E! 'IEH} &0 ii? 7 1 HgooF PN EGHE WA R E R R
Wia & 1 YRS 2488 A5 -4 102
Wl 7 i I Ahe FERARE LE1E0-60123
Wia o b3 & PRI 23480 ~Hi2d
WLE & 1 HE5Y ZAAWE L 4-CRDOT 23450 &1
Wit 4 H "EMEM Bi20-270
W17 1 1 . i} By E0-5134
W18 1 1 CRDGT TEK-JKY ”f!éi}(] H128-13VE
atasoy7 i 1 ROHS KIT oRany 618 -60EE
AR 0Py ¢ 1 1 H AT 8 ABBEHELY 8488 D41~ 1252
AENIS il %153 - 7{!1 5 & 1 LHAB0 SR~ 143
MISCEL L ARERUS
FIBY-GHPE & t ZI«“R‘JI*DN EBE-THR~LG .%}J.:‘--EN D I0AL0 CRBER BY DESLERIPTION
BYE-0&G0 7 [t i - oAt G370 boEh
1 B 071H 3 1 2HABY 3514-0718
BAAE-0h4a & n anceEd ORLER BY CRIPTION
B0l G- 08 E ] 4 ah4dy A¥10-0592
§4o1 aBsa ] I3 ~MalH M4 X ORL.7 1 Gk 2aand
0o 1 4 @ HADH MD M 5.8 TOMM » i
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Vi 4 BOREW -MALH 2-94 FaAN-HD PG E Eth (‘GG RIPTENN
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[)‘-' NR3e ] 1 RUT- G40G0 LDRIPYEON
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v 2 180K -ThAL T BE PEAEE TRAG-523
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TARD~D2AY i} 7 LA WD MYL EatEtai) 1430~024%
1AR0~1 102 & 3 tEFTh AR afh
14081175 3 H aReEd 18053170
FIP0-000%4 3 2 LIC HEL MO, 16 TN R ALH0-0474
SN-N1g8 B 7 INTEL T 0 i AP TH-LD BIYR-0102
RROL~3113 2 7 g L PoN-HLE-POET ISR {iIv“)"R BY UESCRIPTION
236911 4 4 HGEREW-MENH & 2 P AM-HD-RE 23633 SLRIPTEON
281061 7 b BOREWR-MACH G PAR-HD-PORT POARG
B0 000E 3 4 EM-THE R REES
i § LG - THE (Rt
B 5 THD fl G044
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Ses introduction to this section for ardering infermation
Hndicates faciory selected value
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660

Table 6-4. Manufacturer’s Code List

MFG. NO. MAMUFACTURER NAME AND ADDRESS ZiP COBE
80545 NEC Electronics, Lid., Mountain View, CA 94043
0000 : Any Satisfactory Supplier
01121 Allen-Bradley Company, Inc., El Paso, TX 78935
01295 - Texas Instruments, Inc., Dallas, TX 75265
02111 Spectrol Electronics Corporatien, City of Industry, CA 91745
03888 KDI Pyrofilm Gorporation, Whippany, NJ 07981
(04713 Maotorels, incorporated, Semiconductor Products, Phoenix, AZ 85008
05781 Lyn-Tron, inc., Burbank, CA 21505
07263 Fairchild, Corporation, Mountain View, CA 94042
18546 Varo Semiconductor, Incorporated, Garland, TX 75046
11861 Semiconductor, tncorporated, Burlington, MA 31803
13103 Thermalioy, incorporated, Dalias, TX 75234
16956 Dennison Manufacturing Company, Framingham, MA 01701
18324 ¢ Signetics, Corporation, Sunnyvale, CA 94088
19701 MEPCO/Electra Incorporated, Minerat Wells, TX 76067
20932 EMCON Division, ITW, San Diego, CA 92129
24546 Corning Efectronics, Santa Clara, CA 95050
25088 Siemens, Corporation, Iselin, NJ 08830
27014 - Naticnal Semiconductor Corporation, Santa Clara, CA 95052
28480 Hewlett-Packard Company, Corporate Headguarters, Palo Alto, CA 94304
3L585 RCA Corporation, Solid State Division, Somervilie, NJ 08876
3L680 Beman Manufacturing Incorporated, Etters, PA 17319
30983 MEPCOQO/Electra Corporation, San Diego, CA 82121
31471 . American Micro Systems, Incorporated, Santa Clara, CA 95051
32293 Intersil incorporated, Cupertino, CA 85014
32967 Bourns, Incorporated, Riverside, CA 32507
34335 Advanced Micro Devices, Incorporated, Sunnyvale, CA 34086
34649  Intel Corporation, Santa Clara, CA 35054
52763 Stettner Electronics, incorperated, Chattanooga, TN 37421
56289 Sprague Electric Company, North Adams, MA 01247
71400 - Cooper Industries/Bussmann, Ellisville, MO 683021
72136 Electro Motive Corporation, Florence, $C 06226
75915 Littelfuse, incorporated, Des Plains, IL 60016
90201 Emhart Corperation/Malicry Capacitor, East Greencastie, IN 46135
91637 Bate Electronics, Incorporated, El Paso. TX 79936
96291 Sealectro Corporation, Mamaroneck, NY 10544
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SECTION VI
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information necessary to adapt this manual to apply to newer
instruments.

7-3. MANUAL CHANGES

7-4.  This manual applies directly to HP Model 5180A Waveform Recorder with serial numbers
2630A and above.

7-5. As engineering changes are made, newer instruments may have serial prefix numbers
higher than those listed on the title page of this manual. The manuals for these instruments will be
supplied with MANUAL CHANGES sheets containing the required information. Replace affected
pages or modify existing manual information as directed in the MANUAL CHANGES pages.
Contact the nearest Hewlett-Packard Sales and Support Office (listed at the back of this manual),
if the change information is missing.

7-6. OLDER INSTRUMENTS

7-7. To adapt this manual to older instruments having a serial number lower than 2630A,
perform the backdating that applies to your instrument’s serial number, as listed in Table 7-1.

Table 7-1. Manual Backdating

7-1
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Table 7-1. Manual Backdanng {Continued}

iF YOUR INSTRUMENT. HAS S MAKE THE FOLLOWING CHANGES
SERIAL PREFIX : REIER IR TO YOUR MANUAL L

L '2230A00361 & above SRR EU I AT T 1 thru 20_;-5
S p22AA0033Y &above '_ G S i 20
DDA L T L 21
CEREEDA T e e
CUH2R20AT S AtAru 22°

'2210';\‘3 A thry 23

SN 2004 L thru 24
215000161 & above S TR s thru 25
. 2044A I e = e B .':'.: e ﬂ'IFLEQS ;

CHANGE 1 (Serial Prefix 2616A)
The following Series 2616A instruments also have the changes indicated for Series 2630:

2616A0T166 thru 2616A01190
Paragraph 5-22. ADC Tracking Loop Adjustment:

i M [Fay

Change step “b” to “d” and step “c” to “e”, and etc.
Add the following text and figure under the procedure in paragraph 5-23:

b. Turn on the HP 3455A and set it up as follows:

Function ... i e K ohms
RaAMEE . i e AUTO

¢. Using the HP 3455A, measure the resistance of potentiomemter 3 on the A3 board at
points C and D in Figure 5-6. Adjust the potentiometer for a 3455A indication of 25 (+1;
ohms.

Figure 5-2. Test Points on Back of A3 Board

Tabie 6-3. A3 20 MHz Converter Assembly Replaceable Parts:

Change A3 [05180-60003) SERIES from 2240 to 2044,

Change A3R21 from 0698-3432; RESISTOR-FXD 26,1 1% . 12W F 1o 2100-3052; RESISTOR-TRMR
50 10% C SIDE-AD) 17-TRN.
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Figure 8-17, A3 20 MHz Converter Schematic Diagram:
Change A3 (05180-60003) SERIES from 2240 to 2044,
Change A3R21 from a fixed resistor (26.1 ohms) to a variable resister (50 ohms).

CHANGE 2 (Serial Prefix 2510A)
The foilowing Series 2510A instruments also have the addition of diode CR14 to the A24 Power
Supply Motherboard:

25T0A07156 thru 2510A01161

The following Series 2510A instruments also have the changes indicated for Series 2630:
2510A01156 thru 2510A01161

Table 6-3. CHASSIS PARTS Replaceable Parts:
NOTE

The following changes will change the HP 5180A cabinet parts
and hardware from “inch” to “metric”,

Change MP26 HP Part Number from 5021-5803 to 5020-8803.
Change MP27 HP Part Number from 5021-5804 to 5020-8804.
Change MP28-MP31 HP Part Number from 5021-5838 to 5020-8838.
Change MP39, MP46 HP Part Number from 5041-6819 to 5040-7219.
Change MP51, MP52 HP Part Number from 5061-9499 to 5060-9899.
Change MP53 HP Part Number from 05180-60082 to 5061-1980.
Change MP54 HP Part Number from 05180-60083 to 5061-1981.

Under MISCELLANEOQOUS PARTS:
Change HP Part Number from 0315-1331 to 2510-0192.
Delete 0515-0896; Qty. 6; SCREW-MACH M3.5 X 0.7, 1 MM LG.
Delete 0515-1132; Qty. 2, SCREW-MACH M5 X 0.8 (for Handle Cap).
Delete 0515-1232; Qty. 4, SCREW-MACH M3.5 X0.6, 8MM LG (for rear feet).

CHANGE 3 (Serial Prefix 2449A) )
The following Series 2449A instruments do not have changes indicated for Series 2449:

2449A01032  2449A01035 2449A01037
2449A01033  2449A01036

Table 6-3. A7 Multiplexer/Comparator Replaceable Parts:
Change A7 (05180-60007) SERIES from 2616 to 2449,
Delete A7F1;2110-0510; FUSE .015 BI-PN,
Change R17 from 2100-3941; RESISTOR-TRMR 10K 10% C SIDE-AD] 4-TRN to 2100-3274;
RESISTOR-TRMR 10K
10% C SIDE-ADJ 1-TRN,
Change R25 from 2100-4112 RESISTOR-TRMR 1K 10% C SIDE-AD) 4-TRN to 2100-3352;
RESISTOR-TRMR 1K
10% C SIDE ADJ 1-TRN.

Table 6-3. AB/A9 Memary Replaceabie Parts:
Change A8/A9 HP Part Number from 05180-60309 to 05180-60809.
Change R2, R4 HP Part Number from 1810-0365 to 1810-0362.
Add XU21, 29, 30,31 1C-5OCKET.

Table 6-3. A19 Motherboard Replaceable Parts:
Change A19 HP Part Number from 05180-60319 to 05180-60819.

7-3
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Change A19 SERIES from 2328 to 2044,
Delete R1-R4; 1810-0668; NETWORK RESISTOR 8-SIP MULTI-VALUE.

Figure 8-25. A8 or A9 Memory Board Schematic Diagram:
Change AB/A9 HP Part Number from 05180-60309 to 5180-60809. AB/AY SERIES, at top of the
schematic, remains the same.

~ Figure 8-55, A19 Interconnections Diagram:

Change A19 HP Part Number from 05180-60319 to 05180-60819,
Change AT9 SERIES, at top of the schematic, from 2328 to 2044,
Delete NETWORK RESISTORS R3,R4.

Deiete the values 348 ochms and 243 ohms marked in R1, R2

Table 6-3. A24 Power Supply Motherboard Replaceable Parts:
Change A24 (05180-60024) SERIES from 2616 to 2318,
Delete CR14; 1901-1080; DIODE-SCHOTTKY TN5817 20V 1A

Figure 8-53. A24 Power Suppiy Motherboard Schematic Diagram:
Change A24 SERIES, at the top of the schematic, from 2616 to 2318,
Delete diode CR14.

CHANGE 4 (Serial Prefix 2448)
The following Series 2448A instruments also have changes indicated for A7 (65180-60007, SERIES
2449);

2448 A01071 thru 2448A01020

Table 6-3. A8/A9 Memory Board Replaceable Parts:
Change A8/A9 {05180-60809) SERIES from 2448 to 2250,
Delete R16, 17, 18; 0698-3440; RESISTOR-FXD 196 1% .12WF.
Delete R19, 20, 21; 0757-0403; RESISTOR-FXD 121 1% .12WF.
Delete XU21, 29, 30; 1200-0639; 1C-SOCKET 20-PIN.

Figure 8-25. A8 or A9 Memory Board Schematic Diagram:
Change AB/AY SERIES, at the top of the schematic, from 2448 to 2250.
Delete R16, R17, and R18 {196-ohm resistors) from pin 7 {(input} to pin 10 (~5.2V) of U21, U29,
and 430,
Delete R19, 20, 21 (121-ohm resistors) from pin T{ground) to pin7 (input) of U21, U29, and U30.
Change R1-R21 to R1-R15 in REFERENCE DESIGNATORS table,

CHANGE 5 (Serial Prefix 24424, 2436A)
The following Series 2436A instruments aiso have changes indicated for Series 2442:

2436A00981 thru 2436A01000

The following Series 2436A instruments also have changes indicated for A7 (05180-60007, Series
2449):

2436A00991 thru 2436A01000

Table 6-3. A7 Multiplexer/Comparator Replaceable Parts:
Change A7 (5180-60007) SERIES from 2442 to 2434.
Add A7F1; 2110-0510; FUSE .015 BI-PN.

Figure 8-23. A7 Multiplexer/Comparator Schematic Diagram:
Change A7 SERIES, at the top of the schematic, from 2442 to 2434,
Add F1 .015A fuse) — replaces 20-gauge wire.
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CHANGE 6 (Serial Prefix 2434A)
The following Series 2434 instruments also have changes indicated for Series 2436:

2434A00971 thru 2434A00980

Instrument 2434A00971 also has changes indicated for Series 2442,
Instrument 2434A00975 also has changes indicated for Series 2449,

Table 6-3. A11 Timebase Replaceable Parts:
Change AT1 (05180-60081; SERIES from 2436 to 2404,
Delete XU9; 1200-0607; SOCKET-1C 16-CONT DIP-SLDR.

Figure 8-31. A11 Timebase Schematic Diagram:
Change A11 SERIES, at the top of the schematic, from 2436 to 2404,

CHANGE 7 (Serial Prefix 2426A, 2426A)
The foliowing Series 2426A instruments also have changes indicated for Series 2436:

2426A00941 thru 2426A00950

The following Series 2426A instruments also have changes indicated for Series 2442;

2426A00936 2426A00951 2426A00957
2426A00947 2426A00955 2426A00961 thru 2426A00970

Instrument 2426A00957 also has changes indicated for Series 2449.

Tabie 6-3. A20 Input Amplifier Replaceable Parts:
Change A20 (05180-60020) SERIES from 2420 to 2474,
Delete CR23, CR24; 1901-0179; DIODE-SWITCHING 15V 50MA 750 PS DO7.

Figure 8-50, A20 Input Amplifier Schematic Diagram:
Delete CR23 and CR24,

CHANGE 8 {Serial Prefix 2414A)
The following Series 2414A instruments also have changes indicated for Series 2442:

2414A00909 and 2414A00911
Instrument 2414A00911 also has changes indicated for Series 2449,

Table 6-3. A4 Timing Assembly Replaceable Parts:

Change U1 HP Part Number from 1DD8-0502 to 1820-0982. Part number 1820-0982 is no longer
being manufactured.

Part number 1DD8-0502 is a compatible replacement. These parts are directly interchangeable
with 1D D8-0502 being

the preferred part.

‘Table 6-3. A20 Input Amplifier Replaceable Parts:
Change A20 (05180-60020) SERIES from 2414 1o 2324,
Change L10, L1T from 9100-2265; INDUCTOR RF-CH-MLD 10 UH 10% .105DX.26LG to 9100~
2265; INDUCTOR RF-CH-MLD
6.8UJH 10% .105DX.26LG.
Change R92, R102 from 0757-0280; RESISTOR 1K 1% .125W F TC=0+-100 to 0698-0082;
RESISTOR 464 1% .125W F TC=0+-100.
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Figure B-19. A4 Timing Schematic Diagram:
In TABLE OF ACTIVE ELEMENTS:
Change U1 HP Part Number from 1820-0982 1o 1DD8-0502.

Figure 8-50. A20 Input Amplifier Schematic Diagram:
Change A20 SERIES, at the top of the schematic, from 2414 to 2324,
Change the values of L10 and L11 from 10UH to 6.8UH.
Change the values of R92 and R102 from K to 464,

CHANGE 9 (Serial Prefix 2408A, 2404A)
The foliowing Series 2408A instruments also have changes indicated for Series 2442:

2408A00883  2408A00887 2408A00891
2408A00884 2408A00885 2408A00895

The following Series 2404A instruments also have changes indicated for Series 2442

2404A00824  2404A00860 2404A00865 2404A00874 2404A00885
2404A00855 2404A00867 2404A00868 2404A00875
2404A00857  2404A00862  2404A00872 2404A00877
2404A00858 2404A00863 2404A00873  2404A00878

The fotlowing Series 2404A instruments also have changes indicated for Series 2449:

2404A00860 2404A00875 2404A00878
2404A00867 2404A00877

The following Series 2404A instruments also have changes indicated for A7 (05180-60007, Series
2449}

2404A00860 2404A00877 2404A00957
2404A00861 2404A00878 2404A00975
2404A00865  2404A00911

Tabie 6-3. A16 XYZ Driver Replaceable Parts:

Change A16 {05180-60016) SERIES from 2434 to 2404,

Change U14 form 1820-2861; IC DCDR TTL LS 3-TO-8§ LINE 3-INP; 74LS138N to 1820-1216; IC
DCDR TTL LS 3-TO-8 LINE 3 INP; 74F138.

Figure 8-43. A166 XYZ Driver Schematic Diagram:
Change A16 SERIES, at the top of the schematic, from 2414 to 2404,

In TABLE OF ACTIVE ELEMENTS:
Change U14 from 1820-2861; 74LS138N to 1820-1216; 74F138.

CHANGE 10 (Serial Prefix 2329A)
Instrument 2329A00721 also has changes indicated for Series 2442

Table 6-3. A15 HP-IB/DMA Replaceable Parts:
Change A15 {05180-60015) SERIES from 2404 to 2044,
Change U15 and U17 HP Part Number from 1820-2641 to 1820-1997.

Table 6-3. A25 Rear Panel Replaceable Parts:

Change A25 {05180-60026} SERIES from 2329 to 2232.

Change CR9 and CR12; from 1906-0229; DIODE-ARRAY 50V 400MA to 1906-0202; DIODE-
ARRAY 40V 400MA.

Delete CR15; 1906-0229; DIODE-ARRAY 50V 400MA,
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?igure 8-40. A15 HP-1B/DMA Schematic Diagram:
Change A15 SERIES, at the top of the schematic, from 2404 to 2044,

In TABLE OF ACTIVE ELEMENTS:
Change U15,U17 HP Part Number from 1820-2641 to 1820-1997.

Figure 8-54. A25 Rear Panel Board Schematic Diagram:
Change A25 SERIES, at the top of the schematic, from 2329 to 2232,
Delete CR15.

CHANGE 11 (Serial Prefix 2327A)
Instrument 2327A00706 also has changes indicated for Series 2442,

Table 6-3. A11 Timebase Replaceable Parts:
Change A11 (05180-60081) SERIES from 2204 to 2311.
Delete XU31, XU32; 1200-0607; SOCKET-IC 16-CONT DiP-SLDR.

Table 6-3. CHASSIS PARTS:
Change FL1 HP Part Number from 9135-0221 to 9135-0042.

Figure 8-31. A11 Timebase Schematic Diagram:
Change A11 SERIES, at the top of the schematic, from 2204 to 2311

CHANGE 12 (Serial Prefix 2324A)
The following Series 2324A instruments also have changes indicated for Series 2442:

2324A00683, 2324A00700
Instrument 2324A00700 also has changes indicated for Series 2449,
fnstrument 2324A00700 also has changes indicated for A7 (05180-60007), Series 2449.

Table 6-3. A17 ROM/XYZ Clock Replaceable Parts:

Change A17 (05180-60017) SERIES from 2327 to 2324,

Change R3 from 2100-3274; RESISTOR-TRMR 10K 10% C SIDE-AD) 1-TRN to 2100-3207;
RESISTOR 5K 10% C SIDE-ADJ 1-TRN.

Figure 8-45. A17 ROM/XYZ Clock Schematic Diagram:
Change A17 SERIES, at the top of the schematic, from 2327 to 2324,
Change the value of R3 from 10K to 5K.

CHANGE 13 (Serial Prefix 2318A)
The following Series 23T8A instruments also have changes indicated for Series 2324:

2318A00267 thru 2318A00630
2318A00632 thru 2318A00635
2318A00637 thru 2318A00670

Table 6-3. A14 ROM/RAM/CMOS RAM Replaceable Parts:
Change A14 (05180-60014) SERIES from 2324 to 2044,
Add XUT; 1200-0565; SOCKET-IC 24-CON DIP-SLDR.
Add W2, W4, W5, and W6; 8195-0005; RESISTOR-ZERQ OHMS 22 AWG LEAD DIA,

Tabie 6-3. A17 ROM/XYZ Clock Replaceable Parts:
Change A17 SERIES, at the top of the schematic, from 2324 to 2044.
Add U2; 05180-80007; EPROM.
Add U4; 05180-80009; EPROM.
Add XU2, XU4; 1200-0565; SOCKET-IC 24-CONT DIP-3LER.

77
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Table 6-3. A20 Input Amplifier Replaceable Parts:

Change A20 (05180-60020) $ERIES from 2324 to 2222,

Change C55 from 0121-0535; CAPACITOR-V TRMR-PSTN .25-1.5PF 1000V to 0121-0059;
CAPACITOR-V TRMR-CER 2-8PF 350V PC-MTG.

Delete C56; 0121-3872; CAPACITOR-EXD 2.2PF +-.25PF 200VDC CER.

Change C57 from 0121-3872; CAPACITOR-FXD 2.2PF +-.25PF 200VDC CER to (160-2249;
CAPACITOR-FXD 4.7PF +- 25PF 500VDC CER.

Change C60 from 0160-3445; CAPACITOR-FXD 470PF +-10% 1KVDC to 0140-0149; CAPACITOR

-FXD 470PF +-5% 300VDC MICA.

Delete C110; 0160-3872; CAPACITOR-FXD 2.2PF +-.25PF 200vVDC CER.

Change C112 from 0160-3455; CAPACITOR-FXD 470PF 1KVDC CER to 0140-0149; CAPACITOR-
FXD 470PF +-5% 300VDC MICA.

Change C113 from 0121-0535; CAPACITOR-VAR TRMR-PSTN .25-1.5PF 1000V to 0121-0060;
CAPACITOR-V TRMR-CER 2-8PF 350V PC-MT(G.

Change C117 from 0121-3872; CAPACITOR-FXD 2.2PF +-25PF 200VDC CER to 0160-2249;
CAPACITOR-FXD 4.7PF +-.25PF 500VDC CER.

Add C118, C119; 0160-4387; CAPACITOR-FXD 47PF +-5% 200vDC CER.

Change K%-3,6,7, and K9 from 0490-1360; RELAY-REED 1C 250MA 200VDC COIL 3VA to 0490-
0617; RELAY-REED 1C 250MA 28VDC 5VDC-COIL.

Change K4 and K8 from 0490-1360; RELAY DIP 5V FRMIB to 0490-1183; RELAY REED 1B 500MA
100VDC 5vDC-COIL.

Change R77 and R124 from 0757-0394; RESISTOR 51.5 1% .125W TC=0+-100 to 0757-0346;
RESISTOR 10 1% 125W F TC=+-100.

Add R125, R126; 0757-0401; RESISTOR 100 1% .125W F TC=+-100.

Add R128, R129; 0698-7248; RESISTOR 3.16K 1% .125W F TC=+-100.

Figure 8-45. A17 ROM/XYZ Clock Schematic Diagram:
Change A17 SERIES, at the top of the schematic, from 2324 to 2044,
Add U2 and U4 EPROMS to the schematic,

Figure 8-50. A20 Input Amplifier Schematic Diagram:

Change A20 SERIES, at the {op of the schematic, from 2324 to 2222,

Change the value of C55 from .25-1.5PF to 2-8PF.

Delete capacitors €56 and C110 {2.2PF),
Change the value of C57 from 2.2PF to 4.7PF.

Change the value of C113 from .25-1.5PF to 2-8PF,

Change the vaiue of C117 from 2.2PF to 4.7PF,

Connect C118, C119 (47PF; capacitors and R125, R126 {100 ohms) resistors as shown in the figure
below:
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Change the values of R77'and R124 from 51.5 ohms to 10 ohms.
Delete resistors R128 and R129 {3.16K).
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CHANGE 14 (Instruments 2311A00541 & above)
The following Series 2311A instruments also have changes indicated for Series 2324:

23TTAD00545
231A00548
23TTA00554
2311A00559
2311A00560
2311A00563

23711A00565
2311A00567
2311A00571
231TAQ057 2
231TTA00573
2311A00574

2311A00578 thru 00585
2311A00587 thru 00591
2311A00593 thru 00596
2311TA00598 thru 00608
2311A00610 thru 00620

Table 6-3. A24 Power Supply Motherboard Replaceable Parts:

Change A24 {05180-60024) SERIES from 2616 to 2318,

Change C1-C4 from 0180-2828 ; CAPACITOR-FXD 2.2UF 35VDC TA to 0180-0117; CAPACITOR-
FXD 27UF +-10% 35VDC TA.

Delete C15 0160-4355; CAPACITOR-FXD .01UF +-10% 250VAC (RMS).

Delete CRY, 10, 12; 1902-1080; DICDE ZNR 16V 5% PD=1W [R=5UA,

Delete CRT1, 13; 1902-1080; DIODE-SCHOTTKY TN5817 20V 1A,

Under A24 MISCELLANEOUS:
Delete 0380-0600; STANDOFF-RVT-ON .219-IN-LG 6-32THD.
Delete Q3; 1884-0250; THYRISTOR-TRIAC TO-220AB; T2500D.
Delete R17; 0757-0733; RESISTOR 1.1K 1% .25W F TC=0+-100.
Delete R18; 0698-3439; RESISTOR 178 1% 125W F TC=0+-100.
Delete RT9; 0698-3441; RESISTOR 215 1% .125W F TC=0-+-100.
Delete R20; 0159-0005; ZERO OHM LEAD ELECT.
Delete U5; 1990-0845; OPTO-[SOLATOR IF=50MA-MAX VAX=250V.

Figure 8-53. A24 Power Supply Motherboard Schematic Diagram:
Change A24 SERIES, at the top of the schematic from 2676 to 2318.
Delete €15, CRY9, CR10, CR12, CRT1, CR13, R17, and R18,

Delete R19, R20, and U5,

CHANGE 15 (Instruments 2250A00531 & above)

Tabte 6-3. A5 Data Decoder Assembly Repiaceable Parts:
A5 (057180-60085) SERIES remains 2044,
Delete R25, R28; 1810-0370; NETWORK-RES 8-51P 220.0 OHM X 7.
Add R24, R27; 1810-0433; NETWORK-RES 8-SIP MULTI-VALUE.

Tabie 6-3. A10 Memory Controller Replaceable Parts:

Change AT0 HP Part Number from 05180-60080 to 05180-60010, Series 2044,

Change R23 from 1610-0203; NETWORK-RES 8 51P470.0 QOHM X 7. to 1810-0273; NETWORK-
RES $1P470.0 OHM X 9.

Table 6-3. A11 Timebase Replaceable Parts:
Change AT11 HP Part Number from 05180-60081T to 05180-60011, Series 2044.
Delete R26 0698-3132; RESISTOR 267 19 .125W F TC=0+-100.
Add AT157; 3101-1841; SWITCH-SL.
Add AT1XST; 1200-0866; sacket-ic §-CONT DiP DIP-SLDR.

Figure 8-2%. A5 Data Decoder Schematic Diagram:
Change ali references to R28 to R27,
Change ali references to R25 to R24,

Figure 8-29. A0 Memory Controiler Schematic Diagram:

Replace A10 (05180-60010) Schematic Diagram with the new A0 (05180-60080, Series 2311}
Sheet 1 of 2 Schematic Diagram supplied at the back of this section.
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Figure 8-31. A11 Timebase Schematic Diagram:
Replace AT11 (05180-60011) schematic diagram with the new A11 (05180-60081, Series 2311}
schematic diagram supplied at the back of this section.

CHANGE 16 (Instruments 2250A00521 & above)

Table 6-3. A21 Front Panel/Display Replaceabie Parts:

Change A21 (05180-60027) SERIES remains 2044, .

Change DS1-4, DS8-17, D520-24, D525 and D835 from 1990-0547; LED-LAMP LUM-INT=2MCD
IF=20MA-MAX BVR=5V to 1990-0486; LED-LAMP LUM-INT=TMCD iF=20MA MAX BVR=5,

figure 8-49. Front Panel/Display Schematic Diagram:

In TABLE OF ACTIVE ELEMENTS:
Change DS$1-4, DS8-17, DS20-24, DS25 and DS35 from 1990-0547; to 1990-0486.

CHANGE 17 (Instruments 2250400491 & above)
Instrument 2250A00518 also have changes indicated for Series 2442:

Table 6-3. A11 Timebase Replaceable Parts:
Add §1; 3101-184T; SWITCH-5L 4-1A DIP-SLIDE-ASSY 1A 30VDC.

Figure 8-31. ATT Timebase Schematic Diagram:
Connect 51 Option Switch to the inputs of UTA,

CHANGE 18 (Serial Prefix 2240A00541 & above 2238A)

Table 6-3. A1 Voltage Regulator Replaceable Parts:
A1 SERIES from remains 2240,
Change R23 from 0757-0424; RESISTOR 383 1% .125W to 0698-3152; RESISTOR 3.48K 1% .125W.

Figure 8-13. AT Voltage Reguiator Schematic Diagram:
Change the value of R23 from 383 ohms to 3.48K ohms.
Change the value of R27 from 1.1K ohms to 1k ohms.

CHANGE 19 (Instruments 2232A00401 & above)
Instruments with the Serial Numbers 2232A60401 & above also have changes indicated for Series
2240A.

Table 6-3. A13 Processor Replaceable Parts:
Change A13 (05180-60013) SERIES from 2238 to 2044,
Delete XUT1; 1200-0607; SOCKET-1C 16-CONT,

Figure 8-35. A13 Processor Schematic Diagram:
Change A13 SERIES, at the top of the schematic, from 2238 to 2044,

CHANGE 20 (Serial Prefix 2232A, 2230A00361 & above)
The following Series 2232A instruments also have the changes indicated for Series 2324A:

2232A00394, 2232A00407

Table 6-3. A3 20 MHz Converter Assembly Replaceable Parts:

Change A3 [05180-60003) SERIES from 2240 to 2238.

Change R26 from 2100-3154; RESISTOR-TRMR 1K 10% C SIDE-AD] 17-TRN to 2100-3109;
RESISTOR-TRMR 2K 10% C SIDE-AD} 17-TRN. .

Change R27 from 0757-0283 RESISTOR 2K 1% .125W to 0698-3153; RESISTOR 3.83K 1% .125W.

Change R28 from 0757-0274; RESISTOR 1.21K 1% .125W to 0698-0083; RESISTOR 1.96K 1%
125W,
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Change R36 from 0757-04422; RESISTOR .909K 19 .125W to 0757-0280; RESISTOR 1K 1% .125W.
Change R37 from 0698-5808; RESISTOR 4K 1% .125W 10 0698-3153; RESISTOR 3.83K 1% .125W.

Figure 8-17. A3 20 MHz Converter Schematic Diagram:
Change A3 SERIES, at the top of the schematic, from 2240 to 2238
Change the value of R26 from 1K to 2K.
Change the value of R27 from 2K to 3.83K.
Change the value of R28 from 1.21K to 1.96K.
Change the value of R36 from 909K to 1K,
Change the value of R37 from 4K to 3.83K.

CHANGE 21 (Serial Prefix 2224A, 2222A)
The following Series 2224A instruments also have changes indicated for Series 2230A00361 and
above:

2224A00323  2224A00346  2224A00350 thru 00360
2224A00325 2224A00347
2224A00340  2224A00348
2224A00341  2224A00349

The following Series 2224A instruments also have changes indicated for Series 2324A:

2224A00332  2224A00336

The following Series 2222A instruments also have changes indicated for Series 2224A;

2222A00304  2222A00310

Table 6-3. A13 Processor Replaceable Parts:
Change A13 (05180-60013) SERIES from 2224 to 2044,
Add A13U71; 1818-0762; tC NMOS 323768 (32K) EPROM 450-NS 3-S.
Delete U3; 1818-1785; 1C-MCM 68764C.
Change U17 from 1820-1416; IC-INV TTL; 74L514N to 1820-1199; IC iNV TTL LS HEX 1-INP.

Table 6-3. A25 Rear Panel Replaceable Parts:

Change A25 (05180-60026) SERIES from 2224 to 2232,

Change C1 from 0180-2818; CAPACITOR-FXD 2.2UF 35V TA to 0180-2617; CAPACITOR-FXD
6.8UF +-10% 35vDC TA.

Delete C5; 0180-2818 CAPACITOR-FXD 22.UF 35V TA,

Delete R25; (698-3437; RESISTOR-FXD 133 1% .125W F TC=+-100.

Deiete R26; 0757-0399; RESISTOR-FXD 82.5 1% .125W F TC=+-100.

Figure 8-35. Processor Schematic Diagram:

Change A3 SERIES, at the top of the schematic, from 2224 to 2044.

Add U1, '

Delete U3. —

Change the switch position $1] from open to closed on the address line to pin 21, and change
the switch position of $1H from closed tc open.

In TABLE OF ACTIVE ELEMENTS:
Delete U3, :
Change U17 from 1820-1416; 74LS$14N to 1820-1199; SN74LS04N.

Figure 8-54, Rear Pane! Schematic Diagram:
Change A25 SERIES, at the top of the schematic, from 2224 to 2232,
Change the value of C1 from 2.2UF to 6.8UF.
Delete C5, R25, and R26,
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CHANGE 22 (Serial Prefix 2220A)
The following Series 2220A instruments aiso have changes indicated for Series 2222A:

2220A00280 thru 2220A00289  2220A00297
2220A00291 thru 2220A00295

The following Series 2220A instruments also have changes indicated for Series 2222, except for
those changes to €118, C119, R125, & R126:

2220A00271  2220A00276  2220A00283
2220A00274  2220A00278  2220A00290

The following Series 2220A instruments also have changes indicated for Series 2224A:

2220A00282 2220A00288 2220A00296
2220A00287 2220A00294

Table 6-3. A2 Sample & Hold Replaceable Parts:

Change AZ (05180-60002) SERIES from 2222 to 2044,

Delete €34, T35, €36, C37; CAPACITOR-FXD TUF +-20% 50 VDC CER.

Change R6 from 0698-3428; RESISTOR 14.7 1% .125W F TC=+-100 to 0757-0394; RESISTOR 51.1
1% .125W F TC=+-100.

Figure 8+15. A2 Sample & Hold Schematic Diagram:
Change A2 SERIES at the top of the schematic, from 2222 to 2044,
Delete €34, C35, C36, and C37.
Change the value of R6 from 14.7 ohms to 51.1 ochms.
Change C1-C37 to C1-C33 in the Reference Designations Table.

CHANGE 23 (Serial Prefix 2210A)
The following Series 2210A instruments also have changes indicated for Series 2222:

2210A00266  2210A00270  2210A00277
2210A00269  2210A00275  2210A00279

The following Series 2210A instruments also have changes indicated for Series 2222, except for
those changes to C118, C119, R125 & R126:

2210A00234 2270A00249 2210A00258 2210A00262
2210A00247  2210A00255 2270A00259 2210A00263
2210A00246  22T0A00257  2210A0026T  22T0A00264

Instrument 2210A00223 also has changes for Series 2324A:

Table 6-3. AZ0 Input Amplifier Replaceable Parts:

Change A20 {05180-60020) SERIES from 2220 to 2044,

Delete CR17, CR18; 1901-0376; DIODE-GEN PRP 35V 530MA DO-35.

Delete CR19 thru CR24; 1901-0179; DIODE-SWITCHING 15V 50MA 750P5 DO-7.

Change R&0, R85, R106, and R110 from NOT ASSIGNED to 0698-7188; RESISTOR 10 1% 05W F
TC=+-100.

Add R105; 0757-0391; RESISTOR 51.1 1% .05W.

Figure 8-50. A20 Input Amplifier Schematic Diagram:

Change AZ20 SERIES, at the top of the schematic, from 2222 to 2044,

Delete CR17 thru CR24,

Connect one side of R85 to the positive polarity side of C70; and the other side of R85 to one
side of R80. Connect the remaining side of R80 to the +12V (REG) line.
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Connect C67 positive side to the junction point of R85 and R80.

Connect one side 0of R110to the positive polarity side of C109; and the otherside of R110to one
side of R106. Connect the remaining side of R106 to the +12V {REG) line.

Connect €102 positive side to the junction point of R110 and R106.

- CHANGE 24 (Serial Prefix 2204A)

Table 6-3. MISCELLANEOUS PARTS:
Add 05180-00022; INFORMATION TRAY.
Add 05180-00027; DRESS PANEL-BOTTOM.
Add 0890-1460; RUBBER-BUMPER,

CHANGE 25 (instruments 2150A00161 & above and 2044A)
The following Series 2044A instruments also have changes indicated for Series 2222A:

2044A00702 2044A00719  2044A00253
2044A00176  2044A00251 2044A00265

The following Series instruments also have changes indicated for Series 2224A:;

2044A00102  2044A00106 2044A00119
2044A00103  2044A00116  2044A00122

Instrument 2044A00119 also has changes indicated for Series 2324:

Table 6-3. A3 20 MFHz Converter Assembly Repiaceabie Parts:

Change A3 (05180-60003) SERIES from 2204 to 2044,

Change R27 from 0698-3152; RESISTOR 3.48K 1% .125W F TC=+-100 to 0698-3153; RESISTOR
3.83K 1% 125W F TC=+-100.

Change R28 from 0698-0083; RESISTOR 1.96K 1% .125W F TC=+-100 to 0757-0317; RESISTOR
1.33K 1% .125W F . TC=+-100.

Figure 8-17. A3 20 MHz Converter Schematic Diagram:
Change A3 [05180-60003} SERIES, at the top of the schematic, from 2204 to 2044.
Change the value of R27 from 3.48K to 3.83K.
Change the value of R28 from 1.96K TO 1.33K.

Table 6-3. A4 Timing Assembly Replaceable Parts:
Change U1 HP Part Number from 1DD8-0502 to 1820-0982.

Figure 8-19. A4 Timing Assembly Schematic Diagram:

In TABLE OF ACTIVE ELEMENTS:
Change U1 from 1DD8-0502 to 1820-0982.
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Figure 8-29. A10 Memory Controiler Schematic Diagram (Sheet 7 of 2)
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