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Press RUN. Data displayed on TIMING WAVEFORMS will be all high for the pod under test
as in figure 3-36.

o ——————
[MRCHIFE 1 |- TIKING WAVEFORHS
B Herkers voto Trig | u 5] [Time~ ta 0] nos
Accumulate 0 tp Trig n s At |4 rlerler BIT
Sec/hiu pelay 05 WiFF
T T f T g — T
BIT  ud :I

Figure 3-36. TIMING WAVEFORMS 1 for Threshold Accuracy Test
Adjust power supply for output of -150 mV.

Press RUN. Data displayed on the TIMING WAVEFORMS will be all low for the channels un-
der test as in figure 3-37.

NACHINE 1 |- TIMING WAVEFORHS
flarkers it Trig[ 0 5] [Tume s _to O 0
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g

T T -7 T —
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i
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2]
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" Figure 3-37. TIMING WAYEFORMS 2 for Threshold Test
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8.

10,

11.

12.

13.
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Return to the TIMING FORMAT SPECIFICATION and change User defined Pod Threshold to
+9.9V as in figure 3-38.

HHCHINE | |- TIAING FORHAT SPECIFICATION

Specify Symbois }

ACTLYLEY » e mmmmmaeamam
Lagel Pol 15 ar 0

BIT [ |
arr—
arr-
0T
oIr-
=0rr-
~0rr—
-Ofr—
orr—
-0fr-
=ori-
-afi—
-ori-
arr-

Figure 3-38. TIMING FORMAT SPECIFICATION 2 for Threshold
Accuracy Test

a. Select TIMING FORMAT SPECIFICATION menu by pressing front-panel
FORMAT key.

b. Change pod threshold tevel assignment by using frent-panel knob and
SELECT hey.

Adjust power supply for oulpul of +10.2 V.

Press RUN. Data displayed on the TIMING WAVEFORMS will be all high for the pod under
test as in previous figure 3-36.

Adjust power supply for output of +9.6 V.

Press RUN. Data displayed on the TIMING WAVEFORMS will be all low as in previous figure
3-37

Change the User defined Pod Threshold in the TIMING FORMAT SPECIFICATION to -9.9 v
as in figure 3-39.
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VACHINE 1 |- TIMING FORHAT SPECIFICATION [ Specify Symbols

POD S
| —9a0v

Actayly + ~T T
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BIT \ ]
01 f—
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Figure 3-39. TIMING FORMAT SPECIFICATION 3 for Threshold
Accuracy Test

a. Select TIMING FORMAT SPECIFICATION menu by pressing front-panel
FORMAT key.

b. Change pod threshold level assignment by using front-panel knab and
SELECT key.

Adjust power supply for output of -9.6 V.

Press RUN. Data displayed in the TIMING WAVEFQRMS will be all high for pod under test as
In figure 3-36.

Adjust power supply for output of -10.2 V.

Press RUN. Data dispfayed in the TIMING WAVEFORMS will be ali low for pod under test as
in figure 3-37.

Disconnect the eight channels connected to test conneclor and connect remaining channels
of pod to be tested.

Repeat steps 14 through 18 and then steps 3 through 13.

Disconnect pod of data channels under test from probe tip assembly and connect next pod
of data channels o be tested.

Return to System Configuration and repeat steps 2 through 21 until all pads have been
tested.

a. Mave cursor to MACHINE 1 by using front-panel knob and SELECT key.

b. invoke System Configuration by using front-panel knob and SELECT key.
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3-17. DYNAMIC RANGE TEST
Description:
This procedure verifies the dynamic range of the threshold of each pod.
Specification:
Dynamic Range:  +/- 10 volts about the threshold.
Equipment:

Power Supply
Test Connector (figure 3-1)

Procedure:

1. Connect the test equipment as in figure 3-40.

HP 1650A/51A

POWER LOSIC ANALYZER
SUPPLY
QUTPUT
DATA BITS
tp | P
! 8 R {0
FIGURE g1l
31 E
GND £
I

- 1858/TE04/7-87

Frgure 3-40. Setup for Dynamic Range Test
NOTE

In thig setup, eight channels are connected to test half of the pod af a time,
Ground lead must be grounded to ensure accuralte test resuils.

2. Set up the System Conliguration menu for assigning the pod under test to Analyzer 1 as in
figure 3-41,
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System Configuration

Analyzer 1 Analyzer 2
Hame |[HACHIME 1 Unaszigned Pode
Type Type B T R—

[ Pod | | | Pod 5 |
| ________ Tirrieael l ________________ |

Figure 3-41. System Configuration for Dynamic Range Test
a. Select System Configuration menu. (This is the power-up default menu.)

b. Assign pod under test to Analyzer 1 by using front panel kngb and SELECT
key.

Configure the TIMING FORMAT SPECIFICATION menu for User defined pod threshold of «1.0
v for the pod under test and assign all the bits of the pod to a label as in figure 3-42.

R
’ [FACAINE 1 |- TINIKG FOPHAT SPECIFICATION Specify Symbels

pob S

Aotivrty
Lebel Fol 13 a7 0
BIT [ ]
=01 1=
-01r—
Ol
=0iF—
—1t7—
—Qir—
-011—
Mt
1=
—0i 1-
01—
—01f-
—01f-

Figure 3-42. TIMING FORMAT SPECIFICATION for Dynamic Rarnge Test

a. Select TIMING FORMAT SPECIFICATION menu by pressing front-panel
FORMAT key.
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b. Assign User defined pod threshold by using front-pane! knob and SELECT
key.
c. Modify label by using front-panel knob and SELECT key.
d. Assign all bits of pod under test to {abel by using front-panel knob and

SELECT key.

4. Configure the TIMING TRACE SPECIFICATION menu for Single Trace mode and Glitch
Acquisition mode as in figure 3-43.

[HHCHINE 1]~ TIMING TRACE SPECIFICATION
Trace mode[ Single ]

Rrmed b HCquist1lun mode
Label -
Base

Find
Pattern [ e

present tor [T

Then Tind

gdge [
ar
Glitech

Figure 3-43. TIMING TRACE SPECIFICATION for Dynamic Range Test
a. Select TIMING TRACE SPECIFICATION menu by pressing front-pane! TRACE
key.

b. Assign Single Trace mode and Glitch Acquisition mode by using the front-
panel knob and SELECT key.

c. Set Find Paltern to all DON'T CARE (X's) and present for >30.00 ns.

d. Set Then find Glitch on all ¢channels.

5.  Adjust the power supply output for +9.0 V.
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6. Press RUN. Data displayed on TIMING WAVEFORMS will be all high for pod under test as in
figure 3-44.

e
s e = ECHINE | |~ TIHING HAVEFGRHS
Harkers - 10 Trig [ lTlmE * 1o 0 l no<
Accurmlste  [Off |0 to Trig 5 =] At [-Herter] [EIT

Sec Dy Delsy 00FF
T \

—

Figure 3-44. TIMING WAVEFORMS 1 for Dynamic Range Test
7. Adjust power supply for output of -90 V.
8. Change FORMAT SPECIFICATION for threshold of +1.0 V. Refer to figure 3-41.

9. Press RUN. Data dispiayed on the TIMING WAVEFORMS will be all low for channels under
test as in figure 3-45,

R —

MHCHINE | |= TIHING WAVEFOFHS

Harkers - to Trin O 3 Time - to O ooc
Aecum | ate 0 to Trig 0= Wt [=Harker
Swealiy Delay bk

§

— — ¥

Figure 3-45. TIMING WAVEFORMS 2 for Dynamic Range Test
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6. Press RUN. Data displayed on TIMING WAVEFORMS will be all high for pod under test as in
figure 3-44,

[FBCHINE 1 |- TIMING WAVEFORHS
Harkers % to Trig % 5] [Time # 0 0 o s
ACCumulate 0 to Trig 0 5] at [ nareer] [BIT
Sec/Div betay UoFF
‘ r ‘ - - - .

Figure 3-44. TIMING WAVEFORMS 7 for Dynamic Range Test
7. Adjust power supply for output of .9.0 V,
8. Change FORMAT SPECIFICATION for threshold of +1.0 V. Refer to figure 3-41.

9. Press RUN. Data displayed on the TIMING WAVEFORMS will be all low for channels under
test as in figure 3-45.

AACHINE 1 |- TIHING WAVEFORMS

Harkers W otn Trag [ 9 5] [Time ¥ 100 0 s
Accumyiale 0 to Trig b 5] wt [xnereer] [BIT
Sec Dy Delny onoo

—

N

Figure 3-45. TIMING WAVEFORMS 2 for Dynamic Range Test
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Table 3-1. Performance Test Record

Hewlett-Packard Tested by
Model 1650A/51A
Logic Analyzer Work Order No.
Serial Date Tested
Number
Recommended Calibration
[nterval 24 Months
PARAGRAPH TEST RESULTS
3-9 CLOCK, QUALIFIER, AND DATA Passed Failed
INPUTS TEST 1 PODL
POD2
POD3
POD4
PODS
3-10 CLOCK, QUALIFIER, AND DATA POD1
INPUTS TEST 2 PoD2
POB3
POD4
PODS
3-11 CLOCK, QUALIFIER, AND DATA POD1
INPUTS TEST 3 POD2
POD3
POD4
PODS
3-12 CLOCK, QUALIFIER, AND DATA POD1
INPUTS TEST 4 POD2
POD3
POD4
PODS
3-13 CLOCK, QUALIFIER, AND DATA POD1
INPUTS TEST & poD2
POD3
POD4
PODS
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Table 3-1. Performance Test Record (continued)

PARAGRAPH

TEST

RESULTS

3-14

CLOCK, QUALIFIER, AND DATA
INPUTS TEST @&

POD1
PoDz
PGD3
POD4
POD5

Passed Failed

GLITCH TEST

POD1
POD2
POD3
POD4
POLS

THRESHOLD ACCURACY TEST

POD1
pPobD2
PQD3
POD4
POD5

3-17

DYNAMIC RANGE TEST

PGD1
PoD2
PCD3
PoD4
POD5
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4-1. INTRODUCTION

This section provides adjustment procedures
for the HP 1650A/51A. The assemblies with
adjustments are: the power supply, CRT
manitor, and the system board. Figuras in this
section are the testpoint and adjustment loca-
tions for the HP 1650A/51A.

4-2. EQUIPMENT REQUIRED

Equipment required for adjustments is listed in
the Recommended Test Equipment table in
section 1 of this manual. Any equipment that
satisfies the critical specification listed in the
table may be substituted for the recommended
maodel.

4-3. CALIBRATION INTERVAL

The recommended calibration interval for the
HP 1650A/51A 15 two years. The adjustments
are set at the factory on assemblies when they
are tested. However, adjustments may be
necessary after repairs have been made to the
instrument. Usually the only assembly that
may require adjustments is the assembly that
has been replaced,

HP 1650A/51A ADJUSTMENTS

SECTION 4
ADJUSTMENTS

NOTE

An Instrument warm-up of 15 minutes is
recommended, but nol required, before
adjustment procedures are performed.

WARNING I

Read the Safety Summary at the begin-
ning of this manual before performing
any adjustment procedures.

o

CAUTION

e

The adjustment procedures are perform-
ed with the top cover of the instrument
removed. Take care {o avord shoHing or
damaging internal parts of the instru-
ment,

4-4, POWER SUPPLY ASSEMBLY ADJUSTMENT

1. Disconnect power cord from HP 1850A/51A. Refer to figure 4-1 or 4-2, depending on the
power supply assembly instalied, for testpoint and adjustment locations.

2. Connect the negative lead of the voltmeter to Power Supply Assembly ground.

3. Connect the positive lead of the voltmeter to +5V on the Power Supply Assembly.

4.  Connect the power cord to the HP 1650A/51A and put power switch in ON position.

5. Voltmeter should indicate voltage within the range of +5.050 V to +5.150 Vv,
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6. If voltmeter reading is out of this range, adjust +5 ADJ on Power Supply Assembly to +5.100 Vv
+.050 v (+5.050 V to +5.150 V).

T 12V 12V 5.2V 435V 4BV +BVADJ COM_—m—

s T |

L L I e T I S L TR RS S i Sy |

Frgure 4-1. HP 1650A/51A Power Supply Assembly I Testpoints and
Adjustment Location

Figure 4-2. HP 1660A/51A Power Supply Assembly Il Testpoints and
Adjustment Location
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4-5, CRT MONITOR ASSEMBLY ADJUSTMENTS

4-6. Intensity, Sub-bright, and Contrast Adjustment

1. Refer to figure 4-3 for adjustment locations.

2, Place TIMING WAYEFORMS menu on the screen of the HP 1650A/51A, by pressing frant-
panel Display key.

NOTE

This menu is used because it has characters throughout the screen
which are watched during the procedures. Any other menu may be
used,; however, the adjustments may not be as accurate if characters
and/or lines are not displayed throughout the screen.

3. Set rear-panel INTENSITY to the minimum setting.

4. Adjust sweep board Sub-bright control to the lowest setting of brightness where menu is
visible on the CRT screen.

FOCUS

SuB
BRIGHT

CONT
HEIGHT
V.LIN
V.HOLD

H.PHASE

Figure 4-3. Adjustment Locations of HP 1650A/51A CRT Monitor Assembly
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4-7.

4-4

Turn rear-panel INTENSITY to bring up the intensity level on screen. Screen intensity should
he at a comfortable viewing leve! and the position of both adjustments should be close to
mid-range.

Press RUN and then STOP.

Adjust CONT so the error message is easily seen.

Focus Adjustment

Refer to figure 4-3 for adjustment locations.

Place TIMING WAVEFORMS menu on the screen of the HP 1650A/51A by pressing the front-
panel DISPLAY key.

Adjust sweep board Focus control for sharp pixels in the center of the screen menu. Note
Focus control position.

Adjust sweep board Focus for sharp pixels at the corners of the screen  Note Focus control
position.

Set sweep board Focus control for mud-position between the two positions noted in steps 3
and 4 for best over-all pixel focus.
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4-8. Horizontal Phase, Vertical Linearity, and Height Adjustments

1. Refer to figure 4-3 for adjustment locations.
2. Place TIMING WAVEFORMS menu on the screen of the HP 1650A/51A by pressing front-
pangl DISPLAY key.
NOTE
This menu Is used because it has characters and fines throughout the

menu which are watched during the procedures. Any other menu
may be used, however, the adjustments may not be as accurate.

3. Adjust sweep board H. PHASE to center the menu herizontally on the CRT screen.

4. Adjust sweep board V. LIN so top and bottom rows of text are equal in height. Text height
should be approximately 1mm.

NOTE

The V. LIN and Height adjustments are interactive and may need fo
be repeated as necessary.

5. Adjust sweep board Height to give the screen menu top and bottom borders equal to the
side borders of the menu.

6. Readjust steps 4 and 5 as necessary for a uniform display of the screen menu,
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4-9. SYSTEM BOARD ASSEMBLY THRESHOLD ADJUSTMENT

1. Disconnect power cord from HP 1650A/51A.

2. Connect negative (-} lead of voltmeter to TP GND. Refer to figure 4-4 for testpoint and ad-
justment locations.

3. Connect positive (+) lead of voltmeter to HP 1650A A1TP2, or HP 1651A A1TP3 on the
System Board Assembly.

HP 1650A (SAME HP 1651A
~ TP GND A1TPZ  LocamioNoN  A1TP3

BOTH BOARDS) /

Sy

L7}

o

S g ST A

N

Figure 4-4. System Board Assembly Testpoint and Adjustment Locations

4. Connect power cord to logic analyzer and turn instrument power to ON.

5.  Assign HP 1650A POD 3, ar HP 1651A POD 2, to a machine in the System Configuration
menu by using frant-panel knob and SELECT key.
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HP 16504/51A ADJUSTMENTS
Set User defined Pod Threshold of the pod assigned in the previous step to -9.9 V in the
Format Specification menu by using the following steps if unfamiliar with the menus.
Press front-panel FORMAT key.
Move cursor to TTL {threshold field) and press SELECT.
Assign User delined threshold by using front-panel knob and SELECT key.

Voltmeter readout should indicate voltage within the range of -.975 V to -1.005 V (-990 V ¢
015 V).

Set User defined Pod Threshold of the pod assigned in the previous step to +9.9 V in the
Format Specification menu.

Nate volimeter readout. Voltage reading should be within the range of +.975 V to +1.0005 V
(+.990 V £ .015 V).

If either voltage reading is not within the given range, use the procedure below to adjust the
threshold level.

a. Set User defined Pod threshold of the pod assigned to -9.9 V.

b. Adjust A1R57 for reading of -.9900 V + .00056 V. Refer to figure 4-3 for adjustment
locations.

¢. Set User defined Pod threshold to +9.9 V.
<. Note the difference between this reading and +.9900 V.

e. Adjust A1R57 so the difference in stap d is halved, + .0005 V.

EXAMPLES:

If reading is + .9952 V, the difference is .0052 V. Adjust A1R57 for +.9926 V = .0005 V.

If reading is + .9834 V, the difference is .0066 V. Adjust A1R57 for +.9867 V + .0005 V.
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5-1. INTRODUCTION

This section contains information for ordering
parts. Table 5-1 lists the abbreviations used in
the parts list and throughout the manual.
Table 5-2 lists all replaceable parts for the in-
strument. Table 5-3 contains the names and
addresses corresponding to the code number
of the manufacturer, The parts of the disas-
sembled HP 16504 in figure 5-1 are the main
replaceable assemblies in the HP 1850A/51A,

5-2. ABBREVIATIONS

Table 5-1 lists the abbrevialions used in the
parts list, the schematics, and elsewhere in
this manual. In some cases two forms of the
abbreviations are used, one in all capital let-
ters, and one in partial or no captal letters.
However, elsewhere in the manual, other ab-
breviation farms may be used with both lower-
case and uppercase ietters.

5-3. PARTS LIST

Table 5-2 is a list of replaceable parts and 15
organized as follows:

a. Electrical assemblies in alphanumerical
order by reference designation.

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

¢. Electnecal assemblies and their com-
ponents in alphanumerical order by
reference designation.

The information given for each part consists of
the following:

a. Aeference designation.
b. Hewlett-Packard part number.

¢.  Part number Check Digit (CDj,

HP 1650A/51A REFLACEABLE PARTS

SECTION 5
REPLACEABLE PARTS

d. Tolal guantity (QTY) in instrument or on
assembly. The total guantity 1s given
once and al the first appearance of the
part number in the list.

e. Descriplion of the part.

f.  Typical manufacturer of part in an iden-
tifying five-digit code.

5-4, EXCHANGE ASSEMBLIES

Some parts used in this instrument have been
set up for an exchange proagram. This
program allows the customer to exchange his
faulty assembly with one that has been
repaired, calibrated, and performance-verified
by the factory. The cost is significantly less
than that of a new part. The exchange parts
have a part number in the form XXXXX-695XX.

After receiving the repaired exchange part
from Hewlelt-Packard, a United States cus-
tomer has thirty days to return the faulty as-
sembly. For orders not onginaling in the
United States, contact the local
Hewlett-Packard service organization. If the
faulty assembly 1s not returned within the war-
ranty time limit, the customer will be charged
an additional amount. The additional amount
will be the difference in price between a new
assembly and that of an exchange assembly.

5-5. ORDERING INFORMATION

To order a part in the material list, quote the
Hewlett-Packard part number, indicate the
quantity desired, and address the order to the
nearest Hewlatt-Packard Sales/Service Office.

To order a part not hsted in the material list,
include the instrument part number, instru-
ment serial number, a description of the part
(including its function), and the number of
parts required. Address the order to the
nearest Hewlett-Packard Sales and Setvice
Office.
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5-6. DIRECT MAIL ORDER SYSTEM c. Prepaid transportation (there is a small han-
dling charge for each order).
within the USA, Hewlett-Packard can supply
parts through a direct mail order system. d. No invoices.
Advantages of using this system are:
30 Hewlett-Packard can provide these advant-
a. Direct ordering and shipment from the ages, a check or money arder must accom-
Hewlett-Packard Parts Center in Mountain pany each order.
View, California.
Mail order forms and specific ordering informa-

b. No maxirnurn or mmimum on any mail or- tion are available through your local
der {there is a mimmum amount for parts Hewleti-Packard office. Addresses and
ordered through a local Hewlett-Packard of- telephone numbers are located at the back of
fice when the orders require billing and this manual.
nvoicing).

MP16 and MP17

]

kgt

T T

A6

Figure 5-1. HP 1650A/51A Main Replaceable Parts
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Tabte 5-1 Reference Deslgnators and Abbreviations.

ASSY
ASTIa

=assembly

«fan,motar

=batlery

=cApaCitar

=diade,dicde thyristor;
varactor

=delsy ine

=annunciater;lamp,LED

=misc. electrical part

=BINpares
=gnalog-to-digital
=altermating current
=adjustiment)
=glumnom
=amphfier
manalog
=hAmertzan Habional
Standards Inshivte
=assembly
=astigmatism

ASYNCHAOQ =asynchronous

ATTEN
AWG
BAL
BCD
BD
BFR
EIN
BRDG
BSHG
BwW

=attenuztor

=AMAfican Wire gauge

=balance

=bynary-code decmal

=beard

=bufter

=wbinary

=bridge

=pushing

=baniwmidth

=careinic,cermelt
|resigtor)

=cahbrate,calibration

=carbon composition

=caunter-lockwnse

=ceramic

=cubic feetyminute

=choke

=chamfered

=channiel

=character

+tentimeber

atofnplementary metal-
oxide-semiconductor

=commn mode rejection

sconducter

=couinter

=connector

=contact

=cathade ray tube

=Clrrch.umise

=diameter

=digital -ta-analog

=digital -to-analog
converter

=dariington

=data

=donble

=decibel referenced
to fimW

=direct current

=decoder

=degree

=gemulhipleter

=detecior

=diameter

=dusl In-ina package

=division

=dirert INENIory access

=duouble-pote,
double-throw

=DAC refresh controller

=driver

REFERENCE DESTGNATORS
F =tuse a =transistor, SCR;
FL.  =filter triocde Hiyrstor
H =hardware i =ragistor
Jd =alectrical copnectisr BT =thermistar
{stakiohary partianl,jack 8 eswitch;jumper
L =colf inductar T ~transfarmer
MP  emisc mechanical part TB =terrminal board
P =eferirical connector TP =test pmint
{moveable portion),plug
ABBREVIATIONS
DWL ool MFR =manufacturar
EGL =emilter coupled togic MIGPRQC =microprecessor
ELAS  =elzstomeric MINTR =miniature
EXT =axternal MISC =miscellanecus
F =faradsmatal flim MLD =molded
{resistor) MM =milimeter
FC =carban film/ MO =metal o=ide
campositien MTG =mounting
FD =feed MTLG =matalhz
FEM  =ferale Mux emultiplecer
FF =fiip-flap Mw =milliwatt
FL =flat N =nunel 10 '5}
FM =foam;trom NC =nga cepnection
FR =front NMOS =n-channet metal-
FT =gain bandwdth aklde-setmicanductar
praduct NPN =negative-pasitive-
FW =full wave negetive
FXD =fi rad NPRN =negarens
GEN  =geperstor NRFR =naot recommendgad for
GND  =groundied) field replacement
Gp =y eral purpone NE&R =not separately
GRAT cgraticute replaceable
GRY =gronye HUM =rumeric
H =henrnes;high OBD =order by descripbicn
HD =hurdware OoCTL =octal
HOND  =hardened aD =outside dlameter
HG =Inercur y OF AMP  =cperaftonal amphfier
HGT =haight 08¢ =osc Hator
HILCL  =helal P =plashic
HORIZ =honzantal L4 =part of
HP =Hewlett-Packard PFC =printed circuit
HP-1B  =Hewleit-Fackard PLB =printed circut board
Interfuce Bus PD =power dissipation
HR =houris) PF =phigofards
HV =high valtage Pr mplug In
HZ =Hertz PL ~plateid)
1o =input/cutput PLA =programmatde logic
[ =mntegrated cireult array
1D =inside diameter PLST =plashic
IN =mch PNP =positive-negative-
INCL  =include{s) pestive
INCAND=incandescent POLYE =palyester
INP =input POS =pusitiveposition
INTEN aintensiiy POT =patentiomater
INTL  =internal POZ} =pozidrive
INV =invertar PP =peak -to-peak
JFET  =junchien field- PPM =parts pet million
effect transistor PRCN =RTECISIN
JKT =jacket PREAMP =preampifier
K =hilof 103 PRGMBL =programmable
L =law PRL =parallel
LB =pound PROG =pragrainmable
LCH  =latch PSTN =positian
LCL =local PT =paint
LED =light-emithng PW =potled wirewsund
dinde PWR =power
LG =lang R-3 =reset.sef
Lt =lithium RAM =randcm-gccess memary
LK =lack RECT =rectifier
LKWA =lockwasher RET =retainer
LS =low power Schotthy RF =radio frequency
LY =|ow yoltage AGLTR  =regulator
M =meqaf 10%), megohms; RGTA =register
meteridistance) RK =rack
MACH =mactine AMS =ropt-mean.square
MAX  =masimum

u =integrated circuit,
microcircuk
v =clertron tube, glow lamp
VYR =voltayge regutator,
breskgown diode
w =cable
X =socket
Y scrystel unit{prezo-
efectric or quartz)
RND =round
ROM =tesd-ohly memary
RPA erotary pulse generator
RX =face(yer
1 =Schotthy clamped;
seconds{hme}
SCR mserew,silicon
controlled rectifier
SEC msecond{tima);secendary
BEG =segment
SEL eselector
SGL =single
SHF =shuft
sl =tilon
siP =sipgle 1n-ling
pazkage
SKT =skart
SL =slide
SLDR =splder
LT =slotited}
SOLD =solenond
SPCL =special
S0 =square
SREG =shift register
SAQ =5ervice request
STAT =static
STD eslandard
SYNCHRO -synchronous
TA ~{antalum
THAX =tubeaxial
TC =temperaturs costhecent
TH =time delsy
THD =thread{ed)
THK =thick
THRU =throtigh
TP ctesl pont
TPG =tapping
TPL =trigle
TRANS  =transformer
TRIG =triggetied)
TRMR atrimmmer
TRN =turnis}
T atransistor-transistor
™ =transmitter
u =microi10-By
L =Undarwriters Laboratory
UNAEG  cunregulated
VA =voltampare
VAC =yolt,az
VAR =variable
YCo =voltage.cantralled
ascllater
voc =yolf e
VERT =yerhcal
VF =voltags, filterad
Vs =YBrsUs
w =watts
w/ =with
wio =uthout
wWw =swirewound
XsTR =transistor
ZNR -zener
oG =degree Celsius
(I“entigrade)
°F =dagree Fahrenhest
oK =degrea Kelyin
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HP 1650A/51A REPLACEABLE PARTS

Tabie 5-2. Repiaceable Parts (Cont'd)}

Reference HP Part | C aty Description Mir Nifr Part
Designator Number | D Code Number
Al 01650-69501 4 1 SYSTEM BOAAD ASSENBLY (1690DA-80 CHANMEL) | 28480 niB50-E49E501
Rl 01651-59501 L} 1 SYSTENM BOARD ASSEMBLY (155|A-32 CHHHNMUEL) | 284840 D16H1-69501
Az D1B50-5A503 4] 1 FEYBORRD ASSEHBLY-ELASTOMERIC 28480 111B50-6E503
H3 2090-0204 a 1 CRT MOMITOR ASSENMBLY 28480 2080-0204
RAi 0960-07R3 4] 1 ROTARY PULSE GEHERATOR 28480 0560-07%913
A5 0950-1879 B 1 FPOWER SUPPLY RASSENMBLY 28480 0950-1879
RE 0950-1748 k| 1 DISC DRIVE ASSEMBLY ELEE: a950-1798
A? 01E50-651606 E 1 ENTENSITY HDJ) ASHEMBLY 2B4B0 N1650-61606
AB 9136-0325 3| 1 LINE FILTER/FPOWER/SWMITCH/FUSE RSSEMBLY 2R480 9135-0325
AY 01B50-51608 T 5 PROBE TIP AS<EMBLy (1650A-80 CHANNEL) Z2R4B0 N1650-61E08
H9 N1B5U-BLB08 7 2 PRDBE TIP ASSEFBLY (1651A-32 CHANHELS) 28480 01650-61608
Bl 316G-0521 3 1 FAN-TUBEA < IAL 28480 J160-05.1
F1 2110-00103 D] 1 FUSE 3A 1107120 v 28480 2110-0003
F1 2110-0043 3 1 FUsE 1 BR 2207240 ¥ 28480 2110-0043
H1 0535-0113 3 10 TIMMERAAAN HUT 28480 0535-0113
H2 01650-00,03 ] 2 HUT PLHTE (HAMNDLE) ZH480 n1630-00203
H3 0515-1035 a 22 FLATHD M5 H3+BHA (FOOT) 28480 u515-1035
H4 0535-004%6 1 4 LOCKHHNUT (LHT) 26480 N533-00566
HS NE15-0374 D] 1z FRANHD 15 NM3+10MM (FAM AID REAR PANEL) 28480 05135-0374
Hb BE24-0530 3 2] SCREW 8-16 (BOTTOM-OUTSIDE] 28480 N§24-0D530
H? 2850-00131 k| 1 NUTH 1/4=32# 083 ([(BHC) 28480 29549-00n1
HE 0515-11135 T 4 FLATHD HS H3Ix25(1 28480 0515-1135
H9 05165-0372 2 2 PANHD 32300 28480 051%-0372
H10 2190-0027 6 1 WASHER 25k . 478 02 [INT ADJ) 28480 2190-0027
H11 2950-0072 3 1 HUTH 1/4-32 062 28480 2850-2072
H12 2180-0016 3 z WASHEA-IL . 377 .507 02 (BHC) 28480 2180-0016
H13 2950-0001 8 2 HUTH 3/8-32 .093 [BMNC} 28480 ca50-aan1
H1a 1400-0511 o 1 CLAMP-CABLE {DISC DRIVE] ZR480 1400-0611
H15 01650-82401 1 2 SCREW-SHOULDER (HANDLE} 28480 01650-B2401
MP1 01650-45201 1 1 CREBINET-NMOLDED FLASTIC 28480 N1650-45201
ME2 01650-04901 2 1 HRHOLE-BALE 28480 01690-044901
MFE3 146D-1345 L] 2 TILT STAHD ¢B480D 1460-1345
P4 01E50-47701 Q rd FOOT-MOLDED FLASTIC 28480 V1650-47701
HPS 01650-01202 o] 1 BRACKET-GROURD {CRTI 28480 01650-01202
HFE 01660-94301 ] 1 LRBEL-HP 1650/ IDEMTIFICHTION 2H480 01650-34301
HPE 01651-94301 B 1 LRBEL-HP1GELR TDENTIFICATION 28480 N1651-94301
ME? 01650-94305 49 1 LRBEL-FEYBORARD 28480 016%0-34305
HFg 01650-45204 4 ek FEYBOARD HOUTING 28430 01650-457204
P9 01650-41901 Q 1 FE¥PAD-ELASTONERIC 2B480 N1650-41801
HP10 01650-45205 5 1 FEYBOHRD %PHCER 28480 016%50-4520%
HP11 HOT ASSIGHED

MP1é 01650-46101 N z LOCH ING PIH-FC BOARD 28480 01650-45101
HP13 h040-8823 l 1 FROB GRAY 28480 5040)-8623
HP14 01650-00201 1 1 REAR PANEL (1650A-80 CHAHHEL) 28480 u1BHS0-00201
HF14 01651-00201 = 1 REAR PHHEL {1B6951H-3& CHANHEL| 28450 01691-00£01
HP15 S080-2054 b 1 LRBEL C%A CERTIFICATION 28480 508-2054
HP1E 01650-04101 4 1 COVER-TOQP 28480 01650-04101
AP17 01650-84501 ] 1 POUCH (TOP COVER) 28480 ni650-84501
nP18 01650-94303 7 1 LRBELS-FIVE PROBES 28480 016%50-94303
HP19 01B50-29101 & 1 SPRING GROUND 28480 01650-23101
P20 01650-25401 2 1 INSULATOR-DISC DRIVE 28480 n1850-25401
Pt 01850-63202 o 1 RS-I37-C LOOFBACK COMNHECTOR 268480 016%0-63202
Wi 0185u-616401 q 1 CABLE-SWEEP 28380 01650-61601
We Ulb50-61l612 2 1 CHBLE-DC POWER SUPPLY 2480 N1650-61612
lu3 MBRU-61604 O 1 CABLE-DISC DORIVE :EL ME50-61604
w4 11650-6160% 3 2 CABLE-BMC-J11 2H3A0 D16K0-B16049
W5 U1850-616035 3 CABLE-BHC-J12 28480 U1ER0-61607
Wi N1650-61602 1} 1 CABLE-AC LIWE FILTER 20380 U1650-61607
Wy 11650-51607 5 5 CABLE-PROBE 1650A-80 CHAHMNELS 2B480 D1650-61607
wiy 1650-6 1607 5 I CAHBLE-PROBE 1651H-32 CHANRHELS 28480 01650-61807
uwa 11650-6 1606 4 1 CABLE-THTEHSITY HDJ 28480 D16H0-6160F
W #120-1521 B 1 CARBLE-POWER (STANDARD INSTRUNENT) 28380 B1Z20-1571
wa H120-1703 b 1 CABLE-POUWER [CRTION 900-UK) 28280 B120-17u3
wa #120-06146 4 1 CEBLE-PDWER ([DFTIDH S01-AUSTL) 2B480 B121-063%
wa #120-1692 4 1 CABLE-POWER (OFTIOH 902-EUR) 28380 8120-158¢2
ug H120-2296 4 1 CHBLE-POWER {OPTICON 906-SWIT} 28480 B120-27286
uwa #120-2957 1 1 CABLE-POWER (OPTIGH 812-DEH) 20480 8120-2957
[Nke] ¥120-4600 g 1 CABLE-FOWER (OPTICOH 317-AFRICRA) 28480 8120-4600
A9 11650-61608 1] PROBE TIP HSSEMBLY 28480 01630-61608
A9A L 0i650-82101 B 17 PROBE LERD ELEL N1650-Bc101

See introduction ta thls section for ordering information




HP 1650A/51A REPLACEABLE PARTS

Table 5-2 Replaceable Parts (Cont'd)

Reference HP Part | C - Mfr Mir Part
Designator Number | D Qty Description Code Number
A9AZ niBs0-82102 9 1 GROUND LERD - LOHG 28480 01650-82102
A9A3 D1650-821013 il 2 GROUND LEAD - SHORT 2B4R0 01650-82103

See introduction to this seclion fot ordering information



HP 1650A/51A REPLACEABLE PARTS

Table 5-3. List of Manufacturers' Codes

Mir No. Manufacturer Name Address Zip Code

£0633 RIFA BROMMA SE

50167 FUJITEU LTD TOKYD JP

00000 ANY SATISFACTORY SUPPLIER

01121 ALLEN-BRADLEY CO HILWAUKEE WI 53204
01281 TRW INC SEMICOMDUCTOR DIV LAWNOALE CA 90260
01295 TExmS INSTR IHC SEMICOND CHMPHT DIV DALLAS ™ 752722
nz111 SPECTROL ELECTRONICS CORP CITY DF IRD 9] 91745
04711 HOTOROLR SEAICONDUCTOR PRODUCTS PHOENI® AZ 85008
NERES PRECESION MONOLITHICS INC SAHNTA CLARA Ch 95050
n73263 FAIRCHILD SEMICOMDUCTOR DIV FOUITALN YIEW CA 94042
1B546 VARD SENICONDUCTOR INC CARLAND T 75040
15454 AAETEF ;RO0DAN DELY ANAHE 1M CA 32406
19701 MEPCD/ELECTRA CORP HINERAL WELLS Tk 760E7
24546 CORHING CLASS WORKS (BRAADFORD) BRADFCGRD PR 16701
25403 v, PHILIRS-ELCLDOMA DEPARTHENT EINDHOVEN HL 02878
27167 CORNING GLASS WORKS {WILHINGTON) WILHINGTON HC 78401
ZB480 HEWLETT-PACEARD CD COAPORATE HG PALD ALTOD CA 943049
ILKEE RCA CORP SOLID STRTE DIV SORERVILLE HJ

24315 ADVAHCED NICRD DEWICES THC SUNHYWALE CA 94088
14649 INTEL CORP HOUNTRIN VIEW CA 95051
52761 STETTHER ELECTRONICS IHC CHRT TANCODGA ™ 13035
S62B8 SPRAGUE ELECTRIC O HORTH HOAHS HA 01247
72 136 ELECTRD tOTIVE CORP FLORENCE sC 0B226
71118 BECEfAN INSTRUMENTS INC HELIFOT DIV FULLERTON CA 926134
75015 LITFELFUUSE IHC BE3S PLAINES IL BOULE
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6-1. INTRODUCTION

This section provides troubleshooting informa-
tion for isolating a faulty assembly.

Procedures are als¢ provided for removing and
installing the mainframe components of the
HP 1650A/51A. Relative locations of the
replaceable frame components are in figure
6-1, a top view of the HP 1650A/51A with the
top cover removed.

6-2. SAFETY CONSIDERATIONS

Read the Safety Summary at the front of this
manual before serviging the instrument, Before
perfarming any pracedure, review it for cau-
tions and warnings.

WARNING

Maintenance shoutd be performed by
trained service personnel aware of the
hazards involved (for example, fire and
glectrical shock). When maintenance can
be performed without power appiied, the
power should be removed from the in-
strumem.

6-3. LOGIC CONVENTION
Logic states are defined as follows:

0 False, negated, inaclive, or unas-
serted siate.

1 True, active, or asserted state.

Voltage levels representing logic states are as
follows:
LOW (L) The more negative of two valtage
levels.

HP 1650A/51A SERVICE

SECTION 6
SERVICE

HIGH {(H} The more positive of two voltage

levels.

Signals may be either HIGH true, or LOW true.
The HP 1650A/51A contains both TTL and
ECL ICs. Worst case voltage lsvels for
troubleshaoting and signature analysis are as
follows (IC data sheet specifications may be
more accurate):

TTL VOLTAGE LEVELS

Level Voltage

LOW less than 0.8 V

HIGH greater than 2.0V
ECL VOLTAGE LEVELS

Level Voltage

LOW less than -1.50 V

HIGH greater than -1.10 V

Because ECL inputs are pulled down inside
the IC, an unconnected ECL input is [ow. ECL
outputs may be tied together the same way as
open-collector TTL outputs. Thus, they may be
wire-ANDed or wire-ORed.

g CAUTICN %

Never remove or instali ariy circurf board
with the instrument power ON.
Component damage may occur.

6-1
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w8

Al

w1

A3

6-2

WARNING

Hazardous voltages exist on the power supply, the CRT, and the
digplay sweep board. To avoid electrical shock, the following
procedures should be closely adhered to. Wait at feast three
minutes for the capacitors on the power supply and sweep boards to
discharge before servicing this instrument.

Figure 8-1. Replaceable Module and Cable Locations (Top Cover Removed)



6-4. BLOCK LEVEL THEORY OF
OPERATION

The HP 1650A/1651A is an 80/32 channgi
state and timing logic analyzer. The human
interface 15 a front-panel keypad and knob for
instrument control and 9" {diagonal) white
phosphor CRT for information display.
Available an the rear panel is an R3-232-C port
for communication to & printer or from a con-
troller. Also on the rear panel are two BNCs
for input or output of an external trigger.

The System Assembly Board is built around
the 68000 microprocessor and powerful data
acquisition ICs that probe, shape, store, and
analyze data from a target system. An acquisi-
tion interface to the 68000 makes the data ac-
quisition system fully compatible with the ar-
chitecture of the 68000 microprocessor. The
System Assembly Board contains the neces-
sary circuitry to interface the keypad, CRT
momitor, dis¢ drive, and R5-232-C port

6-5. Data Acquisition

The data acquisitiaon systemn consists of the
data acquisition pods, acquisition 1Cs, and the
interface to the 6B000. The interface to the
target system 1s through any of the data ac-
quisition pods. There are five pods avallable
on the HP 1650A (80 channels) and two pods
available on the HP 1651A (32 channels).
Each pod contains 16 input data probes and
one external clock input for state mode
measurements. The dala probes can be used
for state or timing measurements.

Each probe pod assembly consists of 17
twelve-inch twisted pairs of probe and tip as-
semblies that plug into a pod. This houses one
end of a four and one-half (4.5) foot woven
cable. The other end of the woven cable ter-
minates at the rear panel of the logic analyzer.
The woven cable consists of 17 nichrome sig-
nal lings, 34 signal return lines and 2 power
supply lines All are woven together with
polyaramid yarn.

Each probe input has an input impedance of
100 K ohms in parallel with approximately 6
pF. Probe can be grounded in two ways:

HP 1650A/51A SERVICE

with a common pod ground for state mode
measurements, or a probe tip ground for
higher frequency measurements.

The input signals are attenuated by a factor of
10 in the passive probe. The signals are ap-
plied to a comparator where they are com-
pared against a voltage threshold to determine
if the voltage ievel is above or below the
threshold level. The comparatar then shapes
the single-ended signal and outputs it at an
ECL level to the acquisition IC. The input data
1s then stored at the acquisition IC.

6-6. Arming Control

The two BNCs on the rear panel are J11 and
J12 and are used for arming control of the
HP1650A/51A acquisition ICs. An arm signal
may be output from the ICs to the EXTERNAL
TRIGGER OUTPUT, J12, or input to the ICs
from EXTERNAL TRIGGER INPUT, J11.

6-7. Memory

The memaory of the HP 1650A/1651A has
three separate memones: ong ROM and two
RAM memories. The system (EPJROM is 16K
long by 8 wide and 15 used pnmarily for boot-
ing up the system and self-test storage. The
system (D)RAM 15 64K long by 4 wide and
contains the operating system and the ac-
quired data from the target system. Since the
RAM is a volatile memory, the operating sys-
tem is loaded at each power-up of the insiru-
ment via the built-in disc drive and a mini-
floppy disc.

The display (D)RAM is 64K long by 4 wide and
is cycle-shared between the 68000 and the
display refresh circuitry. This is why the dis-
play bus is separate from the local bus. The
two buses are separated by a set of address
muitiplexers and data buffers.

6-8. CRT Controller

The CRT controller provides the sync and
timing signals needed by the CRT Monitor
Assembly to drive the CRT.
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The controller generates four signals:
horizontal sync, vertical sync, display enable
and a 6.25 kHz signal. The horizontal and
vertical sync signals are applied to the CRT
monitor assembly and to display PALs. The
display PALs use the sync signals to generate
the timing signals for the display RAM.

The CRT Monitar Assembly consists of the
sweep board circuitry, a $-inch white phosphor
display CRT, and the CRT yeke. The assemb-
ly requires +5 and +12 volls, which it receives
from the power supply via the System Board
Assembly.

6-9. Disc Controller

The disc controller performs the necessary
functions for reading or wnhing data to the
built-in disc drnive of the HP 1650A/51A. The
disc controller interface to the 68000 is an
8-bit hidirectional bus for data, status, and
control word transfers.

The butlt-in disc drive is a 3.5 inch double-
sided Sony disc drive. Its main features are
low power consumption, low height, and high
reliability with simple mechanism and
electronic circuitry.

6-10. Keypad and Knob Interface
The keypad and knob interface provide the
gircuitry to latch and send the keypad and

knob data to the 68000.

The keypad of the HP1850A/51A is elastomeric
and each key has a single function.

6-11. RS-232-C Interface

The controlling IC of the RS-232-C interface is
a Signetics SCN2661 Enhanced
Programmable Communications inlerface
(EPCI), a universal synchronous/
asynchronous receiver/transmitter (USART)
data communications IC.

The SCN2661 serializes parallel data from the
8000 for transmission. At the same time, it
also receives serial data and converts it to
parallel data characters for input to the 68000.

The IC contains a baud rate generator which
can be programmed from the HP1650A/51A
1/O menu for one of eight baud rates.
Protocol, word length, stop bils length, and
parity are also programmed via the 1/0 menu.

The D814CB88 and DS14C89 are hine
drivers/receivers used by the HP 1650A/51A
for interface of terminal equipment with data
communications equipment. Slew rate control
15 provided on the ICs eliminating the need for
external capacitors.

6-12. Power Supply

The power supply is a 120W swiltching power
supply. it has a dc output power connector
and cable which connects to the System
Board Assembly of the HP 1650A/51A. The ac
input range to the power supply is 115V or
230V with the maximum power of 200W when
operating at 48-66 Hz.

The power module supplies all necessary vol-
tages to the System Board Assembly. The vol-
tages necessary for operating the Disc Drive
and Sweep/CRT/Yoke Assembly are also sup-
plied by the power supply via the System
Board Assembly
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6-13. TROUBLESHOOTING

6-14. Troubleshooting Flowcharts

The troubleshooting flowcharts will help isolate trouble in the HP 1650A/51A to the module level.
Several tables following, and the disassembly procedures preceding the charts, will help with
troubleshooting. The circled numbers on the first chart indicate the entry point of the next flow-

chart for isolating a problem.

START

PERFORM
POWER—UP SELF TEST
CLAPPLY POWER,
TEST AUTOMATIC)

CHART 1

IS GRT
DISPLAY NG
ANYTHING? C(TABLE
611

IS
CRT DIGPLAY
CORRECT?

DOES
KEYBCARD

WORK?
CHART 4

DOES
DISC DRIVE
WORK ?

POWER
SUPFLY YOLTAGES
OK?

CHART 3

CHART 5

Figqure 6-3. General Trouble Isoiation Flowchart for HP 1650A/51A

6-6

CHART @

CHART 2

DOES
DATA ACQUISTION
FUNCTION?

DOES
RS-232—C
FUNCTION?

DOES
EXTERNAL TRIGGERINC
FUNCTION?

CHART 6

CHART 7

CHART 8

1854/FCBA 8179/ 767
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CHART @

TURN POWER OFF
AND CHECK FUSE
(POSITION,
RATING AND OPERATION)

NO

YES

TURN ON POWER
AND CHECK POWER
SUPPLY VOLTAGES.

(TABLE &-12

PCNER
SUPPLY VOLTAGES
OK?

CHART 1

REPLACE
FUSE

REPLACE
FAN

1ESB/FOM _A2/9.7-87

END

Frgure 6-4. Trouble Isofation Chart for HP 1650A/51A Fan/Fuse
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CHART 8

REMOVE SWEEP
CABLE , W1 ,FROM
SWEEP -BOARD

POWER CABLE
SUPPLY VOLTAGES CONTINUITY
oK OK?

REMCVE DISC REPLACE

CHART 2

REPLACE CRT

MONTIOR ASSEMBLY
A3

DRIVE CABLE . W3,
FROM DISC DRIVE CABLE.¥1

POWER CABLE
BUPPLY VOLTAGES CONTINUITY
Ok? oK?

REMOVE SYSTEM

REPLACE DISC

DRIVE ASSEMBLY
A6

BOARD ASSEMBLY REPLACE
CABLE , W2 ,FROM CABLE W3
POWER SUPPLY

POWER CABLE
SUPPLY VOLTAGES CONT INUITY
oK Qk?

REPLACE SYSTEM

BOARD ﬁ?SEMBLY

REPLACE
CABl

E,

Figure 6-5. Trouble Isofation Flowchart for HP 1650A/51A Power Supply

REPLACE POWER
SUPPLY ARSSSEMBLY

1650/FC82 Q3707787

END
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CHART @ CHART 3

DISCONNECT SWEFEP
CABLE ,W1,FROM
SWEEP BOARD _—_

!

CHECK FOR VOLTAGES
AND SIGNALS IN
TABLES 6—2 AND 6-3

VOLTAGES
AND 3IGNALS
QaK?

REPLACE CRT
MONI TORAgSSEMBLY

CABLE
CDN‘I;)IK’!PUITY REPLNV;NEI CABLE

REPLACE SYSTEM
BOARD ::?SEMBLY END

1830/FCRLB4/9 /707

e 6-6. Trouble Isolation Flowchart for HP 1650A/51A CRT Monitor
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—_—_—

6-10

CHART @

PERFORM
KETBOARD SELF
TEST

{PARAGRAPH 6-26)

YES

CHART 4

PASS
SELF TEST?

CHECK SIGNAL
INPUT TO

KEYBOARD
(TABLE 6-5)

CABLE
CONTINUITY
oK?

REPLACE SYSTEM

BOARD ASSEMBLY
Al

(ENTIRE ROW

NOT WORKING)

RPG
WORKING?

i

Yy

REPLACE
KEYBOARI% 2.i\SSEMBLY

RPGW1
VOLTAGES OK?
{TABLE &-83

REPLACE RPG
ASGEMBLY
A4

Figure 6-7. Trouble Isolation Flowchart for HP 1650A/61A Keyhoard

1ESP/FCRANS /0987

) J

END
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PERFORM
DIsSC DRIVE
SELF TEST

(PARAGRAPH 6-26)

YES

PASS
SELF TEST?

REMOVE DISC
DRIVE CABLE,W3,
FROM DISC DRIVE

{

CHECK FOR
YOLTAGES AND BIGHALS
IN TABLE 6-4

SIGHALS
AND VOLTAGES
OK?

REPLAGE
SYSTEM BOARD
ABSEMBLY , 41

Y

CONTINUITY
OK?

REPLACE
CABLE ,wa -
REPLACE
= DISC DRIVE ASSEMBLY END
AB
LESA/FCRS_AB/H/T-87

Figure 6-8. Trouble Isolation Flowchart for HP 1650A/51A Disc Drive
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() cHarT @

PERFORM
DATA ACQUISTION
SELF TEST
(PARAGRAPH 6-26)

YES

CHART 6

REFLACE SYSTEM

BOARD :?SEMELY

VERIFY DATA

ACQUISITION
CONFIGURATION
AND CONNECTIONS

1858/ FCREI7/97-87

EMND

Figure 6-9. Trouble isofation Flowchart for HP 1650A/51A Data Acquisitio

CHART @

PERFORM RS-232-C
SELF TEST
(PARAGRAPH 6-26)

HO

YES

CHART 7

REPLACE SYSTEM

BOARD Q?EEMBLY

VERIFY R§-232—C
CONFIGLRATION

OF
EXTERNAL EQUIPMENT

1B3/F CRT_B8/8/ 787

END

Figure 6-10. Trouble Isolation Fiowchart for HP 16504/5TA RS-232-C
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’ CHART 6 CHART 8

PERFORM EXTERNAL
TRIGGER BNCS
SELF TEST
(PARAGRAPH 6-261

CONNECT

CABLES CONNEGTED
TO SYSTEM CABLES

REPLACE SYSTEM
BOARD g?SEMBLY -

“f’-—EiD

1850,/ FLR8_00/9./7-47

Figtire 6-11. Trouble Isolation Flowchart for HP 1650A/51A Trigger BNCs

NOTE

Far troubleshooting infarmation for auxiliary power, refer to Auxiliary
Power Supply in this section.
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6-15. Power Supply Voltages Check

1.  Remove top cover from instrument,
2, Refer to figures 6-12 and 6-13 for locations of power supply test points.

3. Check voitages on power supply test points for voltages printed on power supply PC
board.

4, The power supply can be isolated to check output voltages with the following steps.

a. Remove power cable from instrument.

b. Disconnect cable W2 from power supply as in figure 6-12,

c. Lead +5 V supply with resistor (see Recommended Test Equipment in section 1), Use
alligator clips to connect one end of the resistor to any pin 1-4, and the other end to
any pin 5-8.

d. Connect power cable and check for voltages in table 6-1.

Figure 6-12 Location of Power Suppfy Assembly | Test Points



COM +12V +12V -12Vv -52V 3.5V 43V 15V ADJ

Table 6-1. Power Supply Voltages

i

PIN SIGNAL PIN SIGNAL
1 +5.1 V 11 -5.2 Vv
2 +5.1 V¥ 12 GROUND
3 +5.1 V 13 +12 ¥
4 +5.1 V 14 GROUND
5 GROUND 15 -1z v
6 GROUND 16 GROUND
7 GROUND 17 +12 ¥
8 GROUND 18 -5.2 V
9 +3.5 V 19 +15.5 V

10 GROUND 20 GROUND

HP 1650A/51A SERVICE

6-15



HP 1650A/51A SERVIGE
6-16. CRT Monitor Signals Check
1. Remove top cover from instrument.
2. Check W1 for signals listed in table 6-2. Refer to figure 6-14 for cable location. The

dynamic video signals HFB and HHB are single-ended TTL inputs. Check for activity -
these pins. Table 6-3 is the truth table for these signals

Tabie 6-2. CAT Monitor Cable Pin Assignments

PIN SIGNAL DESCRIPTION PIN SIGNAL DESCRIPTION
1 +5 V 2 +12 Vv
3 GROUND 4 GROUND
5 t12 v 6 GROUND
7 +12 v 8 GROUND
9 +12 V 10 HHSYNC

11 HVSYNC 12 +12 v

13 NC 14 NC

15 GROUND 16 HFB

17 GROUND 18 HHB

19 GROUND 20 +5 ¥

Tabie 6-3. HFB and HHB Truth Table

HFB HHB | Video Qutput

Off

Half-bright
Full-bright
Full-bright

— - O
Lol =
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®
- - e

E
£
"
T e e e
'
!

-

ko Ll 3 E F

Figure 6-14. CRT Monitor Cable, W1, and Disc Drive Cahie, W3, Locations

Wl
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6-17.

Disc Drive Voltages Check

1.  Remave top cover from instrument.

2. Run repehtive disc drive self test, Refer to paragraph 6-26.

3. Remove disc drive cable from disc drive,

4. Check disc drive cable for voltages listed in table 6-4 Refer to figure 6-1 for cable |

Table 6-4. Disc Drive Cable Signals

PIN SIGNAL DESCRIPTION PIN SIGNAL DESCRIPTION

1 CHANGE RESET (45 V) 2 DISC CHANGE

3 +5 V 4 IN USE

5 +h ¥ 6 DRIVE SELECT3 (+5 V)
7 5 V 8 INDEX

9 +5 V 10 DRIVE SELECTO

11 +5 v 12 DRIVE SELECT1
13 GROUND 14 DRIVE SELECTZ2 (45 V}
15 GROUND 16 MOTOR ON

17 GROUND 18 DIRECTION

19 GROUND 2 STEP
21 GROUND 2 WRITE DATA
23 GROUND 24 WRITE GATE

25 GROUND 26 TRACK 00

27 GROUND 28 WRITE PROTECT
29 +12 ¥ 30 READ DATA
31 +12 ¥ 2 HEAD SELECT
33 +12 v 34 READY

ECAUTION g

R R §

The connector of the disc drive 1s marked with an arrow at pin 34 of
connector. The end of disc drive cabie is marked at pin 1 of cable. DO NOT
MATCH ARROWS OF CABLE AND CONNECTOR WHEN CONNECTING
DISC DRIVE CABLE TO DISC DRIVE. DISC DRIVE DAMAGE WILL OQCCUR.
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6-18. Keyboard Signals Check

1.

2.

o

Remove top caver from instrument.

Refer to power supply disassembly procedure in this sechon and remove power supply.
Remove the four screws attaching the key board to the front panel.

Allow keyboard to fall forward from the front panel as in figure 6-15.

Replace power supply, reconnect power supply cables, and apply power to the instrument.

Figure 6-15. HP 1650A /514 Keyboard Position for Trouble fsofation
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6. The row scan signal of 250 Hz is present at all times. This signal is found on pins 14 through
20 of keyboard cable connector. The same signal 1s on pins 3 and 9 through 13 only when a
key is being pressed. Refer to table §-5 for all signals going to and from the keyboard.

Table 6-5. Keyboard Cable Voltages and Signals

PIN SIGNAL PIN SIGNAL

1 GROUND i GROUND

3 COLUMN DATA* 4 +5 V

5 GROUND 6 RPG2

7 RPG1 8 NC

] COLUMN DATA¥* 10 COLUMN DATA*
11 COLUMN DATA#* 12 COLUMN DATA¥*
13 COLUMN DATA* 14 250 Hz

15 250 Hz 16 250 Hz

17 250 Hz 18 250 Hz

19 250 Hz 20 250 Hz

* Row scan signal of 250 Hz is on these pins only when a key in the
corresponding column is pressed.

7. To determine whelher keypad or keyboard 1s faulty when random key is not operting, short
key (with paper clip or screwdriver) and look for signal on appropnate pin

8. Refer to table 6-6 for voltages on RPG connector.

Table 6-6. RPG Connector Voltages

PIN | VOLTAGE

TTL Pulsex*
GROUND
TTL Pulse*
NC
+5 V

(3, Q- TR % B

* When RPG is rotated.
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6-19. EXTENDED SELF TESTS

The extended self tests are used for isolating problems in the HP 1850A/51A. The self tests may
be invoked from any menu by pressing the front-panel I/O key. The pop-up I/O menu appears on-
screen with the following choices:

* Exit

* Print Screen

* Print All

* Disc Operalions

* R$-232-C Configuration

* External BNC Configuration
* Self Tests

1. Move the cursor to * Self Tests by using the front-panel knob and then press SELECT.
Another pop-up menu will appear as in figure 6-16,

—_— - -

System Conflguration

analyzer 1 ) [ analyzer 2 )
| rvwn=eweerer—d |

HP1650/51 Sell Tests

The HP165% celf lest are luvaded from di1sr  The process
ot running zelt test DESTROYS the currenl configuration
and dala  Please put i1n A mester disc to run selttest

(Cancel ) Pun Selftest

" ]

Frgure 6-16. HP 1650A/51A Self Tests Pop-up Menu
NOTE

This s the imtial menu of the selftests which informs that all current con-
figurations and data in the logic analyzer will be desfroyed wher the seff
tests are implemented. Because the self tests are contained on the operating
system disc, the operating system disc (or a copy of it) must be inserted
into into the disc drive bafore continwing.
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2, Insert operating system disc {or copy of if) into disc drive.

3. Mave cursor to Run Selftest or Start Self Test with front-pane! knob and press SELECT.
After loading the self tests, the HP 1650A/51A Self Tests menu will be displayed as in figure

6-17,

A message will appear on-screen indicaling the HP 1650A/51A is loading the

NOTE

test system file before the menu is displayed.

Untested
Intested
Untezted
Untooted
Untested
Untestend
Untezten

P T

HP1650R/51A Self Tests

Data Acguisition
RS-2I2-C

E-ternal Trigger BHC:
I eyboard

FAH

rON

Dizc Drive

Cucle through tesis

4, To leave the HP 1650A/51A Self Tests menu, move cursor to Done and press SELECT. The
HP 1650A/51A will reload the operating system and display the default System Configuration

mend.

Operating system disc {or copy of it) must be i disc drive for refoading af-
ter extended self tests,

6-22

Figure 6-17. HP 1650A Self Tests Menu

NOTE
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6-20. Data Acquisition Self Test

1. In HP 1650A/51A Self Tests menu, move cursor to Data Acquisition and press SELECT.
Menu and description will be displayed as in figure 6-18,

HP1650A/51A Self Tests
Data Acquisitien Self Test
Jites
Hntes Verifres the functignality of
1 =
Unte: bey elemente o1 the internel
tH . st
Dirte: acquicsition syitem
e rune fatlures
Untes Pod 1 " o
htez Pod 2 I
Untes Pod & a
Pad 4 4]
Pod 5 vl
S5ingle test { Pepetitive test)

Figure 6-18 Data Acquisition Self Test Pop-up Menu
2, Move cursor to Single test or Repetitive test and press SELECT.

3 If running repetitive test, press front-pane! STOP key o end test The number of runs and
failures will be displayed in the menu as in figure 6-19.

4.  To return to HP 1650A/51A Self Tests menu, move cursor to Done and press SELECT.

HP16S0R/ 510 Self Tests
Dota Acquisition Self Test {_Done }
Paste
Unle verifies the Tunrtioneliiy ot
ez
Untes ley eTen:enLa uf'lnv 1ternal
- "
Untus acquisikion sy tem
' Pas; rihs tallurec
oz Pod | 5 I
Faz-e Fod 2 o
Faile Pod 3 u
Pod 4 n
Pod 3 5]
[ Single test FPepetitive testi
I ﬁ

Figure 6-19. Runs and Faitures of Repetitive Data Acquisition Self Test
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6-21. RS-232-C Self Test

1. In HP 1650A/51A Self Tests menu, move cursor to RS«232-C and press SELECT.

description will be displayed as in figure 6-20.

HP1650A/SLA Self Tests {_Done )
B5-2%2-C Self Test
Unte: Verifies the funclional Lty of
Unte: the P5-252-C driver and rantinuity
of Lhe PS-2T2-C dete paths
Untes
_ Cannect the PS=230=0 lonpback
Unte= conmector to the RS-232-C port
Untes before beginning thi: Ltest
Untes runs ta1lures
Unte: Internal 1oop harcy o "
E-=-ternal loop beck u
Single test Repetitive test
mi——

Figure 6-20. R5-232-C Self Test Pop-up Menu

2.  Connect R8-232-C loopback connector to rear-panel RS-232-C receptacle.

NOTE

RS-232-C loophach connector is an aceessory suppifed with the HP
1650A/531A,

3. Move cursor to Single test or Repetitive lest and press SELECT.

Menu and

4. i running repetitive test, press front-panel STOP key to end test. The number of runs and

failures will be displayed in the menu.

5. Toreturn to HP 1650A/51A Self Tests menu, move cursor to Done and press SELECT.
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6-22. External Trigger BNCs Self Test

1. In HP 1650A/51A Self Tests menu, rmove cursor to External Trigger BNCs and press
SELECT. Menu and description will be displayed as in figure 6-21

HP1658A/51A Self Tests
—
External Trigger BHCs Self Test
Unte: Werifies the Funtctiunality of the
Untes E-ternal tragger 1nput and output
Unte: BHC: on the resr panel
T Connect a BHC cable from the outpul
Unte: BMC 10 the 1nput BHC before beginning
Unles this tesl
Untes runs rarlures
Untes Esternal Trigger Bls 0 [
Pepetilive tesl
L J
I

Figure 6-21. External Trigger BNCs Pop-up Menu

2.  Connect rear-panel BNC connectors to each other with a BNC cable.

3. Mave cursor to Single test or Repetitive test and press SELECT,

4. If running repelitive test, press front-panel STOP key to end test. The number of runs and
failures will be displayed in the menu.

5.  To return to HP 1650A/51A Self Tests menu, move cursor to Done and press SELECT.
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6-23. Keyboard Self Test

1. In HP 1650A/51A Self Tests menu, move cursor to Keyhoard and press SELECT. Men
description will be displayed as in figure 6-22.

P
HPIGS0R Self Tests (Done ) I
r 1
keyboard Self Test
Untes
Untes Verifies the key clozurec end
Untes knoh operation on the front
Unles panal :zyctem
Untes
Untee
Untesz '
(EEm)
_

Figure G6-22 Keyboard Self Test Fop-up Menu

2. Move cursar to Execute and press SELECT.

3. Press all keys on keypad and rotate front-panel RPG knob to verify proper operation.

4, Press front-panel STOP key twice to return to Keyboard Self Test menu,

5.  Taoreturn lo HP 1650A/31A Self Tests menu, move cursor to Done and press SELECT.
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6-24. RAM Self Test

1.

scription wall be displayed as in figure 6-23.

HP 1650A/81A SERVICE

In HP 1650A/51A Self Tests menu, move cursor to RAM and press SELECT. Menu and de-

Jntes
Unies
Uniez
Unlez
Untes
Unles
Untes

HPI16S0H/51A Self Tests

e

RAN Self Test
Verifies ihe operation of sys=tem
PAR and di1splay FAR

runs ferlures

rFAM tect 1) i}

Single test Papetitive tasl

4

Figure 6-23. RAM Self Test Pop-up Menu

failures will be displayed as in figure 6-24.

Move cursor to Single test or Repetitive test and press SELECT.

If running repetitive test, press front-panel STOP key to end test. The number of runs and

To return to HP 1650A/51A Self Tests menu, move cursor to Done and press SELECT.

Posze
Unte

Untes
Untes
Pesse
Peize
Faile

HP1650A/51R Self Tests

RAN Self Jest
Veriti1es the operation of system
PAIT and display RAN

runy failures

PAN test 4 o

( 51ngle tlest

Repetilive 185t
J

-

Figure 6-24. Runs and Failures of Repetitive RAM Self Test
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6-25. ROM Self Test

1. In HP 1650A/51A Self Tests manu, move cursor to ROM and press SELECT. Menu and de

scription will be displayed as in figure 6-25.

M
I HP1650R/51A Self Tests
-
RON Self Test
Unte: Verifies 1he operetlion of sysiem POM
Untes
Hites C fellures
Untes S ru:; -3 C:I'P:
Untes a '
Untesz
Untez

( Single test )

Pepetitive lest
J

.

Figure 6-25. ROM Self Test Pop-up Menu

2. Maove cursor to Single test or Repetitive test and press SELECT.

3. If running repelitive test, press front-panel STOR key to end test. The number of runs and

failures will be displayed as in figure 6-26.

4, To return to HP 1650A/31A Self Tests menu, move cursor to Done and press SELECT.

Single test

HP1630R/31A Selfl Tesls

PON Self Test (Done }

Fa:z:ze ¥urifies the operalion of sysiem POA

Untes

Untes

Unte: runs fatlures

Pasio POM test 4 a]

Pasze

faile

Repelitive leslt

Figure 6-26. Runs And Failures of Repelitive ROM Self Test
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6-26. Disc Drive Self Test

HP 1650A/51A SERVICE

1. In HP 1650A/51A Self Tests menu, move cursor to Disc Drive and press SELECT. Menu and
description will be displayed as n figure 6-27.

HPI6S0R/SLA Self Tests

Untes
Unie:
Unte:
Unie:c
Unte:
Untes
Untey

single Llest

Disc Drive Self Test

Vertfies the functionslity of
key elements of the tnlernsl
d1sc system
runs failures
Disc fest u i}

Repelilive lestJ

Figure 6-27. Disc Drive Self Test Pop-up Menu

2. Move cursor to Single test or Repetitive test and press SELECT.

3. if running repetitive test, press front-panel STOP key to end test. The number of runs and
failures will be dispiayed as in figure 6-28.

4,  Toreturn to HP 1650A/51A Self Tests menu, move cursor to Done and press SELECT.

Y
HP1650A/51R Self Tesls

unte-
Unte.
Unter

Pasce
Paszr
Faille

Single Le51

Disc Drive Self Test

Verifies 1he functionality of
key alemant~ af the internal
dise system
runs Tailures
Disc tect Ll 4

Bepetitive test

-

Figure 6-28. Runs and Failures of Repetitive Disc Drive Self Test
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6-27. Cycle Through Tests

1.

10.

6-30

In HP 1650A/51A Self Tests menu, move cursor fo Cycle through Tests and press SELECT.

The following tests will run consecutively and continually until the front-panel STOP key is
pressed.

Data Acquisition Self Tesl
RAM Self Test

ROM Self Test

Disc Drive Self Test

Press froni-panel STOP key to end the conlinuous tests,

To see resulls of continuous test on data acquisition, move cursor to * Data Acquisition and
press SELECT, The number of runs and failures of the continuous test will be displayed on
the Data Acquisition Self Test menu as in previous figure 6-18.

Press SELECT to return to HP 1650A/51A Self Tests menu.

To see results of continuous test on RAM, move cursar to * RAM and press select. The
number of runs and failures of the continuous test will be displayed on the RAM Self Test
menu as in previous figure 6-20

Praess SELECT to return to HP 1690A/51A Self Tests menu.

To see results of continuous test on ROM, move cursor to * ROM and press SELECT. The
number of runs and failures of the continuous test will be displayed on the ROM Self Test
menu as In previous figure 6-23,

Press SELECT to relurn to HP 1850A/51A Self Tests menu,

To see resulls of cantinuous test on disc drive, move cursor to * Disc Drive and press
SELECT. The number of runs and failures of the continuous test will be displayed on the
Disc Drive Self Test menu as in previous figure 6-27.

Press SELECT to return to HP 1650A/51A Self Tests menuy,
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6-28. AUXILIARY POWER SUPPLY

The HP 1650A/51A provides + 5V through the probe cables for use with preprocessors, When
the probe cables are cannected to the preprocessor interface and a slow clock or no activity is
seen on all the pods, the problem may be the +5 V supply to the pods. To check the supply volt-
age to the prepracessor interface, use the following steps.

1. Ground nsgative lead of voltmeter to rear panel and check for +5 V at gither pin 1 or 39 with

positive lead.
1- +5V +5V -39
2 40
Frgure 6-29. HP 1650A/51A Probe Cable Connector
2. If +5V is not at probe cable connector continue with the following steps.

a. Remove HP 1650A/51A power cable.
b. Remove all attached pod cables from rear panel.
c. Remove the four top and the four bottom screws from the rear panel.

d.  Pull rear panel out far enough for power switch/line filter madule to clear the inner
pangl of the instrument.

e. Turn rear panel clockwise to expose the probe power fuse localed on edge of
System board Assembly, A1, behind the R$-232-C connector.

f.  Check fuse for continuity and replace if necessary.,

g. |If fuse is goad, replace System Board Assembly. Refer to disassembly procedure
in this section.

3. If + 5V is present at probe end, the problem must be with the preprocessor interlace.
Contact your nearest Hewlett-Packard Sales and Service Office for information for servicing
the preprocessor interface.
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6-29. ASSEMBLY REMOVAL AND INSTALLATION

This section contains the procedures for removal and installation of the logic analyzer system
board, power supply, disc drive, CRT monitor assembly, and fan. Read the Safety Summary at the
front of this manual before servicing the instrument.  The relative location of the replaceable
mainframe components are shown in figure 6-1, which is a top view of the logic analyzer with the
top cover removed.
6-30. Removal and Installation of System Board Assembly

1. Disconnect power cable.

2. Remove the six screws from top and the two screws from each side of instrument.

3. Lift top cover off,

4, Detach AC power supply cable assembly, W5, from power supply.

5. Detach the pods from System Assembly Board (through rear panel).

6. Detach input/output trigger cables, MP14W1 and MP14W2, from Systern Board Assembly,
Al

7. Remove rear panel by removing the 8 screws securing it to instrument cabinet and lifting
off,

NOTE

When reconnecting cables ensure the inputjoutput trigger cables are connec-
ted to the correct rear-panel BNCs.

8. Remove the power supply. Refer to Removal and Replacement of Power Supply in this
section, if nacessary.

9. Detach the cables of the keyboard, sweep board, power supply, disc drive, fan and rear
panel BNC cable assemblies from System Board Assembly.

10. Carefully place instrument in a front-panel-down position (or on its side} and remove the 8
screws securing System Board Assembly to bottom of instrument cabinet.

11. Slide System Board Assembly out of cabinet through rear panel of instrument.

12. Replace System Board Assembly by reversing this procedure.
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6-31. Removal and Replacement of Disc Drive

1.

2.

Disconnect pawer cable.

Remaove the six screws from top and the two screws on each side of instrument cabinet.
Rernove top cover.

Remove the two screws securing disc drive to disc drive panel.

Detach disc drive cable assembly, W2, from disc drive.

Slide disc drive through front panel of instrument cabinet.

Replace disc drive by reversing this procedure.

6-32. Removal and Replacement of CRT Monitor Assembly

1.

2,

Disconnect power cable.

Remove the six screws from top and the two screws from each side of instrument cabinet,
Lift top cover off.

Connect a jJumper lead between ground lug of CRT and shaft of a screwdriver. To dis-

charge CRT, place screwdriver under protective rubber cap of post acceleratar lead and
momentarily touch screwdniver to metal chp of post accelerator lead.

{NCAUTION %

Discharge the post accelerator lead {0 a grounding tug only. Components
will be damaged if the post accelerator is discharged to other areas.

NOTE
The CRT may charge up by itself even while disconnected. Discharge the

CRT before handhng by shorting the post accelerator terminal of the CRT to
the ground lug with a jumper fead.

Disconnect past accelerator lead from CRT by firmly squeezing rubber cap until metal clip
disengages from CRT.
Detach intensity cable assembly from sweep board.

Detach sweep cable assembly, W1, from sweep board and CRT Monitor Assembly cables
from CRT and sweep board.

6-33



HP 1650A/51A SERVICE

B. Slide sweep board up and out of cabinet siot,
NOTE

When instaliing sweep board, it may be necessary to press on cenler of the
outer shield of sweep board to alfow the board to clear cabinet support rib.

9. Carefully place instrument in front-panel-down position.

10. To remove CRT, remove the four locknuts securing CRT to front panel. Remove CAT and
ground bracket from front panel of instrument.

NOTE
When installing CRT, make certain thal CRT yoke is properly alighed. THE
GROUND BRACKET MUST BE INSTALLED BEFORE THE CRT.

11. To install CRT Monitor Assambly, reverse this procedurs.
NOTE

After replacement of CRT Monitor Assembly, perform the CRT adjustment
procedures detailed i section 4 of this manual,

6-33. Removal and Replacement of Power Supply
1. Disconnect power cable
2. Remove the six screws from top and the two screws from each side of instrument cabinet.
3. Lift top cover off
4. Detach disc drive cable, W3, from disc drive.
5. Detach the System Board Assembly power supply cable assembly, W2, from power supply.
6. Detach AC line supply cable assembly, W5, from power supply.

7. Remove the two PCB retainers securing power supply from right front and rear carners of
the instrument cabinet by pulling retainers up and aut,

8. Shde power supply out through side of instrument cabinet,

9. To install power supply, reverse thig procedure.

NOTE

When instailing the power supply, make certain power supply connector is
directed to outside.
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6-34. Removal and Replacement of Fan

"y

Disconnect power cable.

2. Remove the six screws from top and the two screws from each side of instrument.
3. Lift off top cover.

4. Detach fan cable assembly, B1W1, from System Board Assembly.

5. Detach AC line supply cable, W5, from power supply.

6. Remove pod cables from System Board Assembly through rear panel.

NOTE

When connecting cables, be sure input/output cables are connected
to the correct rear-panel BNC.

7. Detach input/output trigger cables, MP14W1 and MP14W2, from System Board Assembly,
8. Remaove rear panel by removing the eight screws securing rear panel to instrument panel.
9. Remove fan by removing the four screws secunng it to cabinel.

10. To install fan, reverse this procedure.

NOTE
When replacing fan, be sure fan label is to outside of instrument to assure

fan cable is directed toward center of rear panel for conpection to System
Assembly Board.

6-35. Removal and Replacement of Keyboard Assembly

1. Disconnect power cable.

2. Remove power supply by following the steps previously detailed in paragraph 6-8.
3. Detach keyboard cable from System Board Assembly.

4, Remaove the four screws securing Keyboard Assembly to front of instrument cabinet.

5. The keyboard assembly, keypad, housing, label overlay, RPG and knob will come off front
panel as one unit.

6. Disconnect RPG cable from keyboard assembly.
7. Leave keyboard spacer in place between key board and front panel.

8. Replace keyboard assembly by reversing this procedure.
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