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Figure 1-1. 10529A Logic Comparator
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1-1. DESCRIPTION

1-2. The 10529A Logic Compumtor (Figure 1-1) ‘wiil
test the performhnce of un operating integrated, cir-
cuit (IC) by comparing it to a reference {known to
be gond) ICof thesnme type.

1-3. Seventeen light-emitting diodes (LED's) are the
mdlcntors on the comparator, One LED indicates
“power on”. The other sixteen - LED’S. arranged in
two rows of elght indicate the comparison of the logic

states between n reference IC and an [C under test.’

The logic state at each IC connecting pin is shown by
an LED that. matches the posltmn of the IC pin,
A hghted LED indicntes opposite logic states for that
output pin of the reference IC and the in- -circuit IC.
Therefore a lighted LED indicates a defect. v

SECTIONI
GENERAL INFORMATIOM

' ‘ Page 1
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1-4. INSTRUMENT IDENTIFICATION

15, Ench Hewlett-Packard instrument has a ten-
character serial number (e.g., 1234A56789), The four-
digit serinl number prefix identifies a group of identical
mbtrumentb, nnd the five-digit suffix is n serial num-
ber unique to each instrument. If the serinl prefix
on your instrument is not on the title page of this
manual, your histrument is different from this manual.

A supplement included with the manual describes the

differences. If the suppiement is missing, request one
from the nearest Hewlett-Packard Sales and Service

" Office listed nt the hack of this manual.

1-6. EQUIPMENT SUPPLIED AND
AVAILABLE ACCESSORIES -

17, The logiccomparatoris supplied with:
Self Test Card 10529-60004* {onev) :
Reference IC Card {empty) 10529-20005* (ten)
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Accessbries available:

[

)

s 10528A* HP Logie Clip Icnmplﬂmcntnry
instrement}

s J0R25T* HP Laogic, Probe (cnmplcmentnry

‘ 1n~.trumvnl) o

e F0526T* HP Laogic Pulser (anplumenmry
mstrumpnt) o

e 10529A (Option 001 10641A* Reference IC
Card Kit (includes 20 reference IC cards in stor-
L nge case)

»  10529A (Option 002);  KO01-10G41A* (20 prepro-
prammed reference ‘boards).  Contact local HP
Sales Office for current data on above,
10529A (Option 003): Externnl Reference Kit

o G0063B* HP Power Supply (must he lltljll‘nt(_‘d to
B valts de for self-test card). :

*Hewlett-Packard model or purt numbers

B

1-8. APPLICATIONS B

1.9. The logic comparator is useful for quick trouble-
shooting in equipment with digital integrated circuits,

' Model 10529A

pspecmlly for troubles in a long chmn of integrated

clrcults The comparator is a useful production, ser-
vice and design-troubleshooting tool. This unit clips
onto powered TTL or DTL IC's and instantly dlsplays
any logic state differences between the test IC and'n
reference IC. Logic differences are identified to the
specific pin(s) on 14 or 16 pin dual in-line packnges
with the comparator’s display of 16 light emitting
diodes. A lighted dicde corresponds to a logic
difference. The logic comparator can save time in
locating a faulty IC. It requires no knowledge of the
circuit pperation under test. There are no controls to
be set, and it needs no power connections. A suspected
IC is located, A reference card loaded with good IC
of the same type‘is then inserted in the comparator,

- The comparator is chpped onto the suspected IC, and

an immediate indication is given as to whether the

suspected ICis good cr bad.

1-10. SPECIFICATIONS
1-11. Specifications for' the Hewlett-Packard Model
10529A Logic Comparator are given, in Table 1-1.
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y""].‘ublel_-h Specifications .

' Page 3

-lnput/'l‘hresliold: L4 j.'p'lt;; nominal, TTL or

DTL compntible.

Input Impedance: "'Tt‘bt- IC” inputs loaded by
.three " low-power TTL loads (-360 micro-
amperes typical) plus input of “Reference
'IC.” *Test IC” outputs londed by two low-

power TTLloads. | -

Input Protection: Voltages <-1V or >7V mubt

(Inm.u.:e will rv-mlt ‘

Supply Voltage; b volts = 10%

Supply Protection: Supply voltage must be
limited to 7 ‘vnlts.

Maximum Current Reqmred
1 300 m:llmmperes o

be current limited to 10 mlllmmperea or

) Accessones Included:

v

Sensitivity:
Error Sensitivity: 200 nanoseconds, Errors
greater than this are detected and stretched
to at least 0,1 second.

Delav Variation Immunity: 50 nonoseconds.
Errors shorter than this value are con-
bldered spurious and ignored.

Tempernture. {° to 55° Cenngmde

I_)lmensmns: 1.4 inches deep, _.3.37.) mches
wide, 7.15 inches long (3.56 » 8.55 x 18.2cm).

“elght. Net, 2 Ibs. 6 oz, (114 kg). Sh:ppmg,
2 hs, 6 oz. (1.62 ki..)

I test hoard
. 10 blank reference boards
1 carrying case
1 94" twist drill {with knob)
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INSTALLATION R

2-1. INTRODUCTION .

2.2+ This séction explnlns‘ho“'r to set up the logic
comparatur Instructions for unpacking, inspecting,”
preparing, and testmg the comparator are included.

Read the ent}re sectmn before. starting to .use the ‘

comparator.

‘2-3. ENVIRONMENT ' o

24, Permnés:ble environmental ambient cond:tiohs are
gwen m the speclﬁcahons tableof Sectlon L°

.

2-5. UNPACKING AND INSPECTING FOR -
. DAMAGE’

26.. If the comparator ‘shipping cnrton is. dnmnged

inspect the comparator for visible damage (scratches,.
dents, etc.). If the comparator is dnmag ad, nohfy the -

: :
)

nearest Hewlett Packard sales and sarvice'. office
immedintely. (Offices are listed at the end of this'

.manual.) Keep the sh:ppmg earton, and paf..kmg ma-

terial for the carrier’s mspectmn The HP Sales and
Service Office’ will arrange for reph:r or replncement of

. your. instrument without wmtmg for the claim ngainst

the cnmerto besettled. !

'2-7; REPACKING FOR SHIPMENT

X

2.8, If it is necessnry to, reship' a compnrator. good

commercinl pucku}t,r methods and materials should be:

. used.

NOTE
Before returning a comparator to
Hew!lett-Packard, contact the nearest

. Hewlett-Packord Sxles and - Ser\nce
‘ office formqtructmns
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2.9.'POWER REQUIREMENTS .

92.10. 'All operating power for the logic comparator
is deawn from the circuit being tested through the
IC clip. No batteries or line power is used. The
reference IC card has solderable connections to pro-
vide ,operating: power to'the compurator from ‘the
circuit being tested. Integrated circuits in the logic
comparator are low-power TTL units to keep power
consumptionlow. : ' S

'
o
i

2-11. REFERENCE IC (INTEGRATED:,"
" CIRCUIT) MOUNTING. * | ,

'2.12, 'Before the comparator is used to test an IC
‘in opernting equipment,' one, reference IC must be in-
stilled on a 1052620005 reference IC card. . ‘The
reference IC inust be the same type as the IC to be,
“tested, and it must be good. ' (Spe Figure.2-1) Ten
reference cords are supplied with a new comparator.
Extra cards are available from Hewlett-Packard. Con-
tact your nearest Hewlett-Packard Sales and Service
Office for price
, cards.

znd delivery of blank reference IC- .

' R . . Pageb
. ] . ' A B

2.13, ' Check the location of pin' 1 on the reference

" IC and match it to the pin “1” on the reference IC
card., Put the reference IC pins into the correct holes
of the card, Note the metal pattern on the “BOTTOM”

' of the reference IC card. . The line marked COM
(GND) will be connected to the common {ground)
Jpin of the reference IC, and the line murked Vee
“will be connected to the Vee pin of ‘the reference IC.

L ' 1
)

n, At the bottom of the IC reference card, bend
the reference IC common (“ground”) pin over on
the card COM (*GND") line and solder the pin and
Jine together.

' : E R R
b. Bend the reference IC *Vee” pin over on the
eard “Vee” line and solder the pin nnd line tnguthc;r.

‘e, Solder the remaining reference IC pins'in the
respective holes. Do NOT short any pins together,
and do NOT short any pins to the COM (GND) or

- Vee line except the correct pins. .
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v Figure 2.1, Reference IC Card, Top and-Bottom - R
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Top View ' ‘ Bottom View
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| NOTE .
The holes on the referenw IC cnrd
next to the card connector (P1) pins

have metal foil connectlrg through the
cnrd to the P1 pms on the other szde Do

I(lvntlfy the nutput pins En the refereqce Ib
Dl-,cnnnvc.t the reference IC uuiputs between the top
and- }mt}nm of thé refarence cord Pl 'Lins,

Use -
W twist-drill (supplied) ns o countersink to) remove

' .
1
v

‘o S ; Page 7

the small pad around the plated-through holes, DO .’

NOT DRILIL COMPLETELY THROUGH' BOARID. .-

{This procedure hﬂ.‘{lkb the plated through electrical -

vnnnoclmn and kends the nutputs of the reference 1C ¥,

and the IC undgr test to separnte inputs of the same
exclusive OR gate) Use an ohmineter to be' sure
the correct pins on the top nnd bottom have bee

,dlhcnnnected ‘ : v i

vl

e. The reference IC cnrd is rendy for use m lhe
:-nmpnmtnr '
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secnon m

OPERATION : )
i l . . ; ‘ B} .il
3 1. INTRODUCTION . 3:5. IC, L]oglc Comparison Testing
3-2. This section tells how to use ﬂnd operatae the 36. In 'tlhis' mode an operating in-circuit IC is ontput-
10529Alﬂg1cComparator .  compared to a good reference IC of the same type
NOTE o , mounted on a printed cxrcmt card installed in the
L . o compamtor. ,
Do not exceed 7V maximur, s '

ol
' a
3-3. OPERATING MODES

3-4. Four modes of opemtmn are pnssnble wnth the
ingic cnmpnmtm- '

:,3-7. Electrdnic Self-Test

38. In this rpnde the compamtor self-test cord w:th
+h Vdc power connected is installed in the compara-
tor, and the I[‘D display is observed for indications
b. Electronic self-test : B of comparator fondition. All of the LED's will blink

i ' “on and off nhmit once every two seconds if the com-
_ o parator is wnrkmg properly. ' If any or all LED’s do
d. External reference, not blink, something is wrong. . Refer to Paragraph 5.9,

‘n. IC logic comparison test

"¢ Cable continuity self-test
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3-9. Cable Continuity Self-Test

3-10. In this mode the LED display indicates elec-
trical continuity of the IC test clip and its cable,
The comparator self-test card with +5 de power con-
nected is installed in the comparator, and the IC test
clip is attached to the dummy IC on the self test
card, All LED’s should blink on for alternately long
and short periods. If one or more LED's blink the same
as in test mode one, this indicates an open circuit
somawhere from that [C chp pin to the corresponding

logie channel on the main Loard or L.d.D board.

Refer to Paragreph 5-9.

3-11. OPERATING CONTROLS

3-12 There are no operntmg controls in the
compamtor

3-13. OPERATOR CONTROLLED ASSEMBLIES

3-14, The comparator has the followmg four operntor
controlled assemblles

Page 9

a. Referencg IC card {Seé Figure3-1.)

b. Reference ICdrawer {SeeFigure3-2)

c. ICtestclip (See Figure3-2,) I .
d. Comparatorself-test card (See Figured-1,)

K}

3-15. Reference IC Cards

N '
3-16. One of the ten reference IC cardé, included with
ench logic comparator is installed in the reference IC

. drawer of the comparator (see Figure 1), and the

drawer is closed. See Section II for reference IC
installation.

4
i

3-17. Reference IC Drawer

. 3-18. The réference IC drawer holds either a rt.;ference

IC on a card or the comparator test card. When you
open the drawer be careful not to drop the reference

, ICcard.

I
A

i
I,
P
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Figure 31, Operator Controlled Assemblies
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Figure 3-2. Reference IC Drawer and IC Test Clip

SR ' * Page 11
Figure 3-3. Reference IC Card in Comparator Drawer,

Ny _‘I‘IC Test Clip

" “\.Refcrence

1C Drawer

Reference IC Card in
Drawer - note position
of contacts
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3-19. IC Test Clip

320. The IC test clip clamps on the in-circuit IC to be
tested. Be sure 1" on the clip matches pin one of the
IC. B

3-21. Comparator Self-Test Card

322, The comparator self-test cord is installed in the
reference IC drawer to test the operation:of the com-
parator. See Section V foruseof thiscard. o

3-23. 1C COMPARISON TEST INSTRUCTIONS

324, This is .how to use the logic comparator:

a. Pull the drawer out of the comparator case, and
put the correct reference IC card in the opening (see
Figure 3-3 for correct position of IC card). Push the
drawerbackin the case. tL

Model 10629A

T
1

b. Put the IC connector clip on the IC to be tested.
Be sure to position the IC connector clip pin @ in-
dex mark with pin one of the IC to be tested. (See
Figure 3-3.) :

c. The comparator middle {(*ON") LED will light if
the Vee and “ground” connections are currect on

reference IC, and the IC clip is clamped correctly on
the IC to be tested.

d. If any of the sixteen LED’s lights, the logic levels
at that pin of the reference IC and the IC being tested
are different. If a logic output of a reference and in-
circuit IC are different it indicates one of the two
1C’s may be defective.' v '

3-25. OPERATING NOTES

326. The following pntﬁgmphs give important
operating notes,

NOTE

The comparator tests only the output nodes—
see following paragraphs,
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[

3-27. Reset Before Testing

328. The operation of a flip flop or other sequential

device depends upon the previous input to that de-
vice, and since the reference device will not in gen-
ernl have had the same set of inputs ns the device
heing tested, it is neeessary to “reset” the detices be-
fore comparing.' This enn be done by first clipping
the Comparator to the device to be tested and caus-
ing a reset signal to be snppiied by either the circuit
to he tested or the 10526T Logic Pulser.’ The Pulser
enn be used to inject a reset pulse into the IC's
reset input. This then ensures that both devices stort
in the same state and will react the same to the se-
quence of input signals they receive. The Compara-
tor will now flip and riot flop when the flip-fiop flips.
If the test IC is good, the ontput states of the refer-
ence and test IC will always ngree and the Compara-
tor will not indicnte n fault, '

i
329, With memories and shift registers, the problem
is quite similar as stated ahove, But instead of sup-
plying a reset pulse to the circuit to bring them to a

)

v Page I3

known state, the Comparator must merely be at-
tached to the test IC long enough for the reference
IC to be loaded with the same data as the test JC.
This should require no longer than 1 complete cycle
of the memory or shift register. During the time the
reference IC is being londed with the data, the Com-

* porator will give foult indientions.  If after n few

eyele times the fnult is still indicated, n fault hos in-
deed ocemred at the node indicnted,

3-30. Non-TTL Rise Time and Levels

231, If the comparator is used to check o circuit

_ that has a pulse wiveform with n relatively siow rise-

time, the two IC's (reference and circuit being tested)
may trigger at different times and give n false LED

- “on” indication. Slight differences in rise time be-

tween two IC's of the snme type are normal nnd must
he considered when slow wnveforms oceur in the
circuit heing tested. Some TTI/DTL circuits are de-
signed to have their inputs and/or outputs operating
at other than standard TTL lévels. Testing these
circuits with the Logic Comparator may result in
error indications from a properly opernting cirepit.
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3-32, Circuit Outplut Loading

3%, Normal operation of the comparator has the
inputs of the in-circuit and reference IC's in parnllel
and their outputs are separated. If the in-circuit IC
output is shorted (possibly by the next circuit), the,
comparator LED would indicate a defect. -Such a
defect can be in the IC under test or a following

circnit. ‘ '
i

Model 10520A

3-34, Wired *OR"” Logic Testing

145, Check the logic dingram of the equipment
heing tested with the logic comparawor.  Some IC
logic vircuits may defent the logic comparator fuult
detection heenuse of interconnection of logic ele-
ments.  For example, n “wired OR" connection if
tested by the logic comparntor mny have its output
pulled low by an associnted wired gate while the
reference IC ontput in the logic comparator will
follow the input logic levels. .
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4-1. INTRODUCTION

4.2, Thls gection describes the theory of operation
of the logic cmnparntnr Circuit logic nnd txmmg are
described.

4-3. ELECTRONIC LOGIC

44. The logic comparator uses the b'nnry system of
electronic logic. In.a binary system two states can
exist! and any two symbols can represcnt the states.

Commonly used symbols are; 1 and 0, and HIGH and"

LOW (abbreviated Hand L) for the two stntes
4-5. LOGIC CIRCUIT ELEMENTS
4-6. Electromc logic circuits use a few bas:c elements:

gates, flip-flons, and inverters. Figure 4-1 shows sym-
bols and condition tables for the goteelements.

Vo Page 156

' SECTION IV ’
THEORY os OPERATION

Figure4-1. Gate Symbols and Logic Compansons
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'47. AND and OR GATES. The AND gate output is

high if all inputs ore high. AND gates may have two
or more mput Imes

4-8. The OR gnle output is high lf one or more mputs
are high. An OR gute may also have two or more
inputs. ‘
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4 9. NAND und NOR GA’I‘ES (INVERSION) A circle -

ata Togic symhol indicates inversion or, NOT function.
A circle at'the ouiput of an AND gate. indicates a
low ‘cutput when the gate is ncnvnted (The output
is low if all inpats are high.) This is & NOT AND
gnleorNANDgute

4. 10 ‘A circle ut the output of an OR gate indicates
the nutput is low if the gate is activated. {The output
is Iow if any or nll inputs are hxgh The output is high

only if all inputs are lnw) ThlB is a NOT-OR gate or |

NOR gute

4- 11 EXCLUSIVE OR GATE. The two-input EX-
CLUSIVE OR gate output wil! be high (gate nctwuted)
if themputs aredifferent (H-Lor LH)

4-12, 'I‘he oulput will be low 1f the inputs are the
Bame(H HorLL)

4-13. GATE EQUALITY Each gate form has a func-
tional equivalent except the exciusive OR and NOR
gates, Figure 4-1 shows each pair of identical func-

tion gate symbols together with the condition tables *

Model 10529A

and Boolean formulas. For example: a two- mput.
AND gate is functionally equal to a NOR gate with in-
verted inputs.

4-14. COMPARATOR LOGIC

4-15. The 16 LED indicators are the output elements
in 16identical Ingic channels. Each channel is separate
from the other 15 unless they are connected externally
or at the reference IC card. Following is n description
of one logicchannel that appliestoall.

4-16. LOGIC CHANNEL

417, Figure 4.2 is o schematic dingmm of one logic

channel in the comparator. In operation, the' two
separate inputs (A and B} of the exclusive OR gate
are connected separately to outputs of the circuit under
test and the test reference circuit, respectively. Since
the circuit under test nnd the test reference circuit
have their inputs in parallel, their outputs should be
identical. Sequential logic circuits murt be reset to the
same state. If at any time the circuit under test and
the test reference circuit outputs nre different, the
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A Figure‘;‘};& One Comparator Logic Channe! Schematic
' A '
e o '
! 10K - 400
>—0—'\N\:—--Vcc yl—
INPUTS l i .
‘ AL 470 /\f’
N AN }‘ vee
e b .
: o B LED |

33UF
T
AAN—Vee
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exclusive OR gate output will change to a logic high.
This high connects to the A input of the NOR gate
and switches the NOR gate output low which nctivates
the LED. : '

4-18. The capacitor at the NOR gate output and the'

inverter between the capacitor and the NOR gate B
input comprise a pulse stretcher to keep the LED "on”
long enough to be visible. The capacitor at the output
of the exelusive OR gate slows the action of the com-

parator 50 minor differences in the speed of circuit

under test and the test reference circuit IC's will not
cause a false LEDindication.

4-19. COMPARATOR SELF TEST CARD

4-20, Figure 8-7 is o schematic of the logic comparator
self test card. With the test card, operation of the
comparator LED's can be checked. Timing relation-
.shipa of the test card 'signals are shown in Figure 4-2.
The test card produces a two Hertz (approximate) posi-
tive pulse from a unijuncticn trnnsistor relaxation oscil-
lator, Q1. The positive pulse is amplified and inverted

Model 1052Z3A

by Q3, and it is used to clock the J-K flip-flop Ul
(C1 input). The U1A flip-flop square wave output (pin
12)is the (pin 1) input of NAND gate U2A and the clock
(pin 6) input for U1B, the second J-K flip-flop. The
U1B (pin 9) output square wave is half the frequency
of the U1A signal. The output of NAND gate U2A(3)
is low while UlAQ and U1BQ are high. The square
wave output of U2A is inverted by U2D and U2C,
ond the square wave output of U2D and C is applied to
the Aline. ' ‘

421, The Q (pin 13) output square wave of flip-flop -

UlA is differentinted by C2 which makes alternate
positive and negative sharp pulses at the U2B pin b
input. Only the negative pulses cause a short pulse at
the output of U2B. The other input of U2B receives
the same square wave as U2D and C. The output of
U2B (or Bline) is the same as U2D and C with the short
pulse added. See Figured4-3.

t

4-22. As shown in Figured-3, the U2D and C output or

‘A line has a square wave with the positive part about

1/3 the duration of the negative part. (The period
of this square wave is approximately two seconds.)
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8 Figure 4-3. Test Card Timing Diagram
Q (13- A4 .h ‘ h - h : h ' h . h_
S T 1 U in
w8 ] q - L
wel____ 1 1
E u28{s) I - " A
Y Y Y

a3} -I ; [ - L - l_
vzeeis, 1 [ ‘ ) c o —1_
1A LINE) . ‘
uzale) - .
G rn. e
K430 mSEC B150 mSEC | )
LIGHT LOW & O :

" . .
[CLIP ON DUMMY [0) L—l’ ‘—] : I——I

' LIGHT LDW = ON
(CLIP OFF DUMMY 10) |
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The B line has the same squareé wave ns the A line,
with another very short positive pulse. (The short
positive pulse on the B line is very difficult to see with
an oscilloscope, but the Hewlett-Packard 10525T logic
probe, with its stretching circuit, will display the short
pulse.)

4-23. TEST MODES WITH SELF TEST CARD

4-24, Two modes of testing are possible with the self
test card. The modes ure selected by the position
of the comparator IC clip. With the IC clip free or

'

Madel 10523A

not connected to anything, mode one is selected. Test
mode two is selected with the 1C clip connected to the
gelf test card dummy IC, see Figure 55. In test
mode one the self test card A and B line signals are
connected to the A and B inputs of each of the 16 logic
channels of the comparator. The logic channel output
LED's only respond to differences between the two
inputs. So in test mode one the LED's blink when the
short B line pulse occurs. In test mode two the A
line signnl is shorted to common and the logic chnn-
nel LED's blink on alternately Jong and short when
the B line wnveform is positive,
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SECTION V
MAINTENANCE . !

6-1. INTRODUCTION

52, This section gives tests and procedures for mainte-
nance of the comparator. The comparator assembly
identification system is described, nnd all assemblies
are listed. Procedures are gwen for disassembly,

clenning, inspection, test, and repair. A recommended

testequipment listis given ,

5-3. ASSEMBL'[ DESIGNATIONS AND
LOCATIONS

54, Tnb]e 5-1 lists reference destgnations, name, '

and Hewlett-Packard part number of assemblies

used in the comparator. Locations of the assemblies -

nre shown in phntugmphs of Section VIIL

5-5. DlSASSEMBLY

5—6 Dlsassembly instructions for the compamtor are
given in the following steps: :

a. At the cable end of the case, use a hex key to
remove the two screws holding the end plate to the case
{see'igure5-1),

b. Pull the end plate and circuit boards about one,
inch out of the case, and use & Pozidriv screwdriver
to remove the two screws that fasten the end plate

_tothe main circuit board. (See Figure5-2.)

Table5-1. Assembly Designations

Di:?sg::::?:n Description HP Part No.
AI B Display Board 10529-60003
CAZ Muin Board 10529-60002
-~ A3 .| SelfTestCard 10529-60004
W1 .| TestCable 10529-60001
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‘ng.}'u-e 5-1. Removing End Plate Screws S Figure 5-2. Removing Circl.:i't Boarcf Screws

) . e

Bottom of Case
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c. Slide the end plate down the cable about six
inches, and push the circuit bodrds out the drawer
end of the case far enough to remove the drawer.
{See Figure 5-3.) The tabs on drawer arms hold
drawerincase.

d. Push the circuit boards back through the case
and out,

e. Lift the LED mask off ‘oif the display board.

5-7. REASSEMBLY

5-8. Rea.ssembly instructions for the comparator are
given in the following steps:

a. Plug LED display board Al (with LED mask in

place)into the connector on the main board.
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b. At the end of the case with screw threads in
the bottom track slide the main board into bottom
track with the display board sliding into the upper
track. '

c. Push the boards partly through the case so the
drawer-arms tabs fit over the wide connector on the
main board. (See Figure 5-3.) Put drawer side ndges
into case groove.

d. Push the drawer and boards back into case and
pull the main hoard out the end of the case slightly.
{See Figure5-2.) - ,

e. Slide the case end plate up the clip cable and
fasten the end plate to the board with two screws
ond nuts. :

NOTE

Be sure end plate is right side up.
Holes in plate must match threaded
holesin case, :

' f. Push the end plate ﬂush with the case and fast.eﬁ

the plate to the case with two screws,
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Figure 5-3. Removing Drawer
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5-9. IN-CABINET PERFORMANCE CHECK
WITH SELFTEST CARD

5-10.  With the logic comparator self test card all
circnits in the compnrator can be tested for proper
nperation, Open the deawer in the cnmpnrntﬂr und
insert the self test enrd as shown in Figure 54,
Gently close the drawer while gundmg plug end of 8
self test card into connector of main board. Connect
a B-volt DC power source to the terminals marked

+5V nnd GND on the test card. (See Figure 5-5.)

“This is test mode 1. Al of the LED's will blink on

and off nhout once every two seconds if the compara-
tor is working properly. If any or all LEI)s do not
blink, something is wrong. . To check the IC clip and
eable, connect the IC clip on the dummy IC belween
the *+5" and “GND" terminnls of the test cnrd. All
LED’s should blink on for alternately long and lt‘shurt

periods, This is test mode two, If one or more LED's

' hImk the snme as in test mode one, this indicates nn

open circuit womewhere from that ic cl:p pin to the
corresponding logic chunnel on the main hcnrd or
LED hoar:,
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+

5-11. TROUBLESHOOTING |

512: Use the self test card to find the cause of
amalfunctioning logiccomparator,

5-13. COM PARATOR TROUBLESHOOTING

5-14. Use the following procedure to dingnose com-
ponent failurein thelogiccomparator, ‘ .

a. Install tést card and npply power.

b. The “ON" LED should remain lit and the other
i6 LED's should flash about once every two seconds,

e, If all' 16 remain lit or unlit, refer to test card
troubleshooting. If one {(or more) do not light 'or are
lit constantly, check thnt particular channel’s signal
flow with a 10525A Logic Probe. Compare the defec-
tivechannel with o channel working properly.

v N
A
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Figure 64. Cu'mpnmtm' With Self-Test Card

Compa:l'ator Self-Test Card
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Figure 5-5, Comparator, Self-Test Cord, and IC Test Clip (Test Mode Two)

4 7
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5-15. SELF TEST CARD TROUBLESHOOTING

5.16. Use the following procedure to troubleshoot
theselftestcard.

2. Apply 6V power and check test point C with oscil-
loscopeorlogic probe.

h. If not okay, check test points B und A. Refer
to Figure 8-2 for proper waveform. Replace defective
component in chain.

c. If test point C is okay, check D and E, F and G.
Replace the defective compon:nt.

NOTE

" Test Point E is the differentiated Q
output of UlA. Because of the very
fast rise times and the slow repetition
rate, use of the Logic Probe is neces-
sary to view thissignal.

e
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5-17. REPAIR

5-18. Printed Circuit Soldering and Component
, Replacement '

NOTE

The comparator's main printed circuit
board has three luyers of printed
wiring in & sandwich form. The middle
layerisnoteasily seen.

5-19. Component-lead holes in the circuit boards have
conductors on opposite sides of the board. To prevent
damage to this plating and the replacement compo-
nent, apply heat sparingly, and work carefully. The
following replacement procedure is recommended.

a. Cut wires if necessary to remove defective
component. . '

b. Melt solder in com;':lonent-lead holes. Use clean
dry soldering iron and a vacuum-type solder remover to

remove excess solder. Clean holes with a wooden
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toothpick or ‘splinter. Do not use metal tool for
cleaning as this may damage through-hole plating:

¢. Bend leads of replacement component to the cor-
rect shape und insert into component-lend holes, Using
heat and solder sparingly, solder leads in place. Heat
may be applied to either side of the bhoard, but do not
presssoldering iron hard ageinstthe bgnrd.

d. Breaks in the through-hole plating are indicated
by separation of the round conductor pad from either
gide'bf the board. To repair brenks, press conductor
pad against board and solder replacement component
lead to conductor pad on both sides of board,

5-20.' Replaéing Integrated Circuits

5-21. Following are two recommended methods of
replacing integrated circuits:

a. Solder Gobbler.’ This is the best method. Solder
is removed from the board by a hollow tip soldering

: Model 10529A ..

jron connectéd to a vacuum source. The IC is removed
intact, so it may be re-installed if found to be operative.

b. Clip Qut. 'This methoed should be used as a last
resort only. Clip the leads as close to the case as
possible. With a soldering iron and long-nose pliers,
carefully remove the wires from each hole. Clean

~ holes with around weoden toothpick.

5-22, Replacing Clip Cover

523, The clip cover for the logic comparator is sub-
ject to permanent damage when exposed to excessive
heat.  When replacing nny item, extreme care must
he exercised to prevent damage to the internal parts.
The following steps tell how to replnee the covers.

524, DISASSEMBLY

a. Place the clip covers ucross n support so the
cable is not restricted.
b. Insert o flat hlade screwdriver or tool ns shown
_in Figure 56 botween the cover halves.
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c. Hold the clip small end firmly closed.
d. Press down firmly on the point of the screw-
driver fnrcmg the body out of the cover,

. Figure h-6. Extractor Tool |

h25h,

i,

b,

s o

~
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ASSEMBLY ;
Place the inside of the cover halves focing each
other with the pin on one side opposite the hole
on the other.

Place the cover teeth end down on n table
Push gently as if to slide onc half past the

.,other until the sides snap together,

Squeeze the spring tips and insert into cover.
Install 2 springs ench side.

Rotate the coil part of the spring down into
the cover nbbembly

Position the spring coil part ngmnbt thc flat
side of the cover with the ends in the grooves.
Remove the protective paper from the foil
lahels and place the ndhe-.we side on the cover
face.:

NOTE
A pad of rubber 3/16” x 3/4” x 172" will
be required. This ean be cut from a repu-
Inr pencil ernser or plastic ernser.
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~h.

Insert the rubber pnd' between the covers
just behind the pin puides.

. Lift the edge of the printed circuit card: enus-

ing the tips of the pins to separate,
Locate the pin with a gray wire. This is pin
numher one and must be at pnmtmn “1" identi-
fied on the cover,

Insert the pins into the covers ;.,uldmg them
into thulr respective prooves.

Model 10528A

Squeeze the teeth end of the cover,

. Push the hody (rock gently from side to side)

until the pins are seated in the cover guides.
Place the cover teeth end down,’

Remove the rubber pad,

Push down with your thumbs unhl the hody
snaps into the cover,

q.' Test the comparator for proper operation.
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6-1.. lNTRODUCTlON

62‘ Th:s sectmn contains mformatmn for ordenng"'_“ ‘
'. _ replncement parts. ‘Table 61 lists parts in alpha- '’
numerical order of their'reference designators end’
- pro\ndes the follomng mformatmn on each -part. A

i

a, HPpurtnumbernnd desz,nptmn

\ b. Typxcnl mnnufacturer of the part in a f v&d:glt “
o 'code'seeulstofmnnufacturerbmTubleﬁ-.‘z ;

'\" c. Manufacturerspurt number - AR

.'d. Total qunntnty uued in ingtioment is ngen nt ﬁrst"‘

l\shng of ench pnrt under Qty hending S

SECTION i c
REPLACEABLE PARTS o

b. Instrumentaenulnumber

i Pagedl o/

6-3. ORDERING INFORMATION '

64. 'To obtain replacemenﬂ parts, mfdréss order or

_inquiry to your local: Hewlett-Packard Sales and
. Service Office {see lists at rear of this; manual for

addresses). Identify’ parts by their Hewlett—PnLkard

- part numbers,

65, To obtain n pnrt that i not Ilated, include:

o [nstmmentmudelnumber ‘ .

- c. Descriptionofthepart !
d. Fﬁljction and location of the part.
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T Tablg 6-1. Replaceable Parts
;
Reference [4pp ‘ o Mir ‘
: . art Number) O Description Mfr Part Number
Designation ‘ ty ‘ P Code - _
AL 1052960003 1 BOARD ASSYTDISPLAY 28480 10529-60003
ALl 0180-0291 1 CEFXD ERLECT 1,0 UF 1O% 3SVDCW 552RY 15001 059054 2-DY5
AREZ 0180-07210 te CtEXD ELECT 3.3 UF 20T L5VDCw 56209 1500335%001 5A2=D Y5
Atcl D} BO-B210 CtFXD ELECT 3.3 UF 20t 15vyDEW 56209 1500335x0015K2-0VY5
AlLs 01L60~0210 CtEXD ELECT 3.3 UF 20% 15YDCW 56289 150D 335X001 5A2wDYS
Ny DLAD~0310 CEFAD ELECT 3.3 UF 20T L5SVDCW 55209 15003 35X0015A2-DY 5
ALCRT 1502-3038 ) DIODE EBREAXDOMN 3. 18V 5T oLl £110939-38
ALtR2 1902-3036 DIUDEEAREAKDUNN 3, 16¥ 3% 0AT1) 5E10934-38
ALCKY 1902-3038 DI ODE LBREAKDONN 3,18V 5% 04712 S10939r 34
AlCRs 190z-3038 DIODE tBREAKDDWN o1V 5% osT13 511073938
ALDSL 1060-0324 17 DTODEEVISIBLE LIGHT EMITTER 28480 1600-0024
ALDS? 1900 0324 . DIODESVISTBLE LIGHT EMITTER 28480 1860-0224
ALDSY ! 1690-0024 DIODEEVISEBLE LIGHT EMLTTER 28410 1950-0374
ALDS» 10900024 UIDDEEVISIALE 1 LAGHT EMITVER 2RABD 1990-0074
ALDSS 1980-0374 DIODEEVISEBLE LIGHT EMITTER 28480 1000-0124
ALDSe 1600-0224 DIDDEEVISIBLE LIGHT EMFTTER 28480 1960-0024
A0Sy 1600-0024 DICDEEVISEBLE LIGHT ENJTTER 20880 1690-0324
ALUSH 1890-0374 DIODEEVISIBLE LIGHT EMETTER 28480 1600-0224
Arnss 1800-0374 DIODESVISEBLE LEGHE ERITTER 28880 1960-0374
ALBSLO 1000-0324 DIODE sV ISIBLE LIGHT EMITTER 28480 R L
ALDSEL 1890-0024 DIODESVISIBLE LIGHT EMITTER 28480 19000354
ALDSL2 1060-0324 DIODESVISIBLE LIGHT EMETTER 28480 1900-0724
ALLSEY 1900-0324 DIDDEEVISIBLE LIGHT EMITTER 28480 1900-034
ALDSLS 1900-0024 . DEODE:VISIBLE LIGHT EMITTER 2BARD 19800324
ALDSYS 19500124 DIODEtVISEBLE LEGHT ESITTER 78480 1960-0324
(R |

ALDS LB 1900-D324 DIOREEVISIBLE LIGHT EMRTTER 78880 1990-0324

‘ ALDSET . 1990.0024 DIODEEVISIBLE LIGHT EWITTER 20480 1600-0324
Ty : CAKI=ATES '} REFXD COMP ATO DHM 5T 174N 0321 LB 4715
AlhZ OsnI=4 715 RetFXD COMP &TD OHM ST ) /AWM a1zl LB 4715 .
ALRY ChHY=4T1S REtFXD CUMP 570 DHW 5% 174 0112} LB AT)S
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Table6-1. Replaceable Parts (Cont’d)

Page 155

Reference |yp pare Number| Qty Description Mir 1 Mtr Part Number
Designation Code

ALRS QhRI=ATLY REFAD COMP &TC DHM 5K 1/4W L1zt Ch &7)%

ALRY asAI-ATLS REFXD CUMP 47D OHN 5T 174w o1zl Ch AT1S

BLRG 0LBEI=4TLS REEXD COMP 410 OHW 5% L/ad o121 CH AT1%

Aluy Ubh3~& 115 REFXD COMP 410 OHM 5T L/aW olizy [A. 1]

Ak GhRI=&T1% RIFXD COMP 4T0 OHM HF 174N a2t Ch &71%

ELBYG DhHI=4TL S REFXD CONP ATO OHM 55X 1/74W aLzl CB ATLS

[$1%1] Ohil=b 984 LS REFED COMP 470 OHM 5% 1/HW U8B0 DrYN=bYns

ALALL NA9A=T93% f L] RTFXD COMP nAd DHM 5% L/7BM a2t 8B KRS

AIRLZ Ob M=h9R s REFAD COMP ATO MMM ST 1/AM 2RARD Dh9A BORA

ALy DELTES DALY HTFaD COMP HAK DHY 5T ) /HW onan BR BHIS

athle 0n 8= 51184 REFRD COMP ATD DHM S 17AW 2EARD ORSHE -G

ALRYS DAt K=T793" RAFxD COMP 8ER OHM ST )/HW ' o1z BR HHYS

AIRLE Oh =694 PEFXD COMP ATD OHM ST 1/AW PRLAD NAOH- BNEA

ajane LISTEN VS I REFRD COWMP HAK [HM 5% 1/8M n2 AR KHAY

AtElR LOLEET S J LN REFAD CONF ATO OMM 5% [7AW 01121 LR alLS

AR NhRY=4 1% REFXD COMP 470 OdM 5T 1/4W 2l h a1s

LR (ARI=4TLY WEEXD COMP 670 OHM 57 T/4M LITH] ShoRTLS

ALRZY DARI=4TLS REFXD COMP 470 OHM ST LJoN 012t th ans

Al Th20-0324 L3 [CYyTIL QUAD 2=INPT MDR GATF njans NANKT

(Y UL 1R20=05R8 3 ICEDIGETAL TTL HIX EDNVERTFR TRAMD 1R20- DSRA

A? 10529+-80002 t HOARD ASSY, MAIN SERIES 1240 FRARD ‘Los2n nnnn?

[ Y44 01%0-n07 16 CtFxD CFR 400 PF 5T 1000VDCW ShITRY FOLLRIN2F AN )52 204
a?C? NLEn=0210 CLFxD FLECT 3.3 UF 20K 1SN0V 542809 THOIINERODISA] DYS
A2LY 0150-h0M Ctrxn CEF 400 PF 5T 1o00VDEW LTy 4 TOIAMLOSFANT RS 2T TO%
[T14) OLAD=-uP10 CtFxpD ELECT 3.3 UF Z0% I5vDCW LoZRY LROIVINEON] SR BYS

! ArLh 015u=-0011 LEFXD CER 00 PF 5% 100DVDEW ShIuy TMIBNIOPFADY ISP T ION

Ao DIAG-0210 CetFxD ELECT 2,3 HF 20T LAVDCY LYY 4. YSPITINNND|AED DYS
LI o150=0071 CtFXD CER 400 PF SE 100OGVDCW LLELL TOLARID2EAD )SPT- 400
[ 113 CIAD-D2L0 CeFan ELECT 3.3 UF it PWVOLW HB2RN 1R0VISANDNEREAZ DY \
AP als0=boh) CtFxD CER 400 PP ST 1HCOYDIW ShPEn TR RINATADLIE2T T
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Table 6-1. Replaceable Parts (Cont'd)
' —_ Mfr
Reference |p pory Number] Qty Description Mfr Part Number
Designation Code ‘
ARCLD 0iA0=-0210 CeFxb ELECT 3.3 UF 20T 195VDCM 552 A9 1500335XPN1 502 -0YE
(1147} 01%0=0071 CrFXD CER 400 PF SX 1000VDCW Sb28% COIARIOPEADIISIT-COH
LYi1 k4 9180~=0210 LEPFAD ELECT 3.3 UF 20% 15¥DCW 5b249 1%03 9382001507 -0YS
A2CIY 0150~-N0TL " CrFRD CER ADO PF 5% 1DDOVDCMW S6ZR9 LOIAREDZEROLIS2T-INH
APlLs ol140+02}10 CtFxD ELECT 3.3 UF 20% L1%VDCW Sh2A% 1500339X00)1542 DyS
AZELS 015%0-00T1 " CsFXD CER 400 PF SX )ooavipCw 582R% COVBNI02FADL ISP T-COM
L1 0180=-0210 CEFXD ELECY 3.3 UF 2DT 15VDECW 5ho09 1SN3335XON1SAZ-0YS
A2CLY NOY ASSIGNED
A2C1A 0)150-0071 CrFXD CER A0D PF ST JODOVDCM 58209 COLARIOIFADYIIS2T=-CDH
' L% olsn-notrl | CEFXD CER MO0 PF 5T 1000VICW ELTL L COVBRIDZIEADLISPT-LOH
ACR0 DY50=-0071 ! CEFRD CER ADD PF 5% 1000VDEW 5h209 LOIBAINZFROLIN2T-Z0H
Az ol so-0071 CeFXD CER 400 PF 5% 1000VDCW LT L LB IOZFANLIS?2T-CNH
\ ALY D1 30=-0071 CtFxD CER 400 PF BT 10D0OVIEW L1341 CCOISNTIORFANYLIS2Y-I0H

A2CPY 0l AO=-D210 - ' CeFAD ELECTY ¥ 3 UF 20T 19YDCNW “s2A9 ISM¥ISXO0LEN2 Ivs
AZLYS 0150=-0D7L CeFxD CER 400 PF 5% 1000YDCW LY L L COIGBTO2FADIIS2T 204
[Fi4 1% 0)A0-0210 CtFxD ELECT- 3,3 UF ZO® 15v0CW 586289 150D335XN015A2- DYS
[Y{44% ! o150~007)1 CtFXD CER A00 PF 5K 1000VDCW 3h209 COLARIDPFANLIS2T -COH -
ARCRT oteo-0D210 CxFxD ELECT 3.3 UF 20% 15YDCHW 54289 15023 V5RDOISAZ- 375
APL2S 01%0=-0071 CIFXD CER &00 PF AY 1OOOVNLMW LLFL L SDTANIO2FADIAS?T COM
AJC29 0IAD=D210 CiFXD ELECT 3.3 UF 70% 15vDCW Sh2N9 15073352001 542075

. APCRAL 1902=-3036 DICOEFBREAKDUNN 3, 14% 5% 047113 SHoP 3
AJCA2 1902=3034 DIODE:BREAKDDWN 3. 1Y 5K a1y S1109%9 I8
AJLAY 1902=-1014 DINDDECBREAKDDNY 3, 16Y 5% D&TLY L 9SULEL IR
AZLRY 1902=301h DIDOECBREAKDDNN 3.18Y 5T OATLD 5210939 3R
42435 1902=-303% DICDERRAEAKDDWN 3. 16V 5% ;LR 3} 51107149 18
AZCRS 1902-3034 DIODEFBREAKDOWN 1,14V 5K D&T1Y SEingw 3n
AZCAT : 1902=3034 DIDDEFBREAXDOWN 3,15V 5% nat13 SI1093 In
AFIRB 190F=33 DIDDECBAEARDDNN 3,16V 5% 04713 STIO9 I8
A2CA9 1901-0040 18 OIDDEISILICON 3OMA 30wy OT28%, FORIORR
A22RL0 1502-3074 } PICIDE R RREAKDOWH 3.1bY 5T DATES STI09 3R
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Table 6-1. Replaceable Parts (Cont’d)

Page

’ _— Mfr »
Reference |yp part Number Qty. ' Description c Mfr Part Number
Designation | . : ode
Apcall 1902-3036 ' OINDE sBREARDOWN 3. 16¥ 3T Dagly 57100 A
[$:1] % 1702-3038 DIDDF tBREAKDDMN 3uLkby 3T 04T1Y SF1anan A
A2CALY 1902=3034 DIDDE ERAEARDOMN d.1bY 5% 04713 LTALLE LN L
Aa 1251=-2459 1 CONNECYOREP, Lo
A2J? 1251=-2800 |} CONNECTOREPE £2 » 1H) A CONTACT N55TA PYHIALLIVS BT ANTLE
A2DL 1A5%3=0018 4 TSTR:S] PHP ant™M T 2YIMIA
AR CoYA~S42h 14 REFXD COWP JOK DHA 1OF 178N 2RABD [sLUT AT L
AZR2 LT RES TR L] 12 REF XD COMP BBK DHM ST L/a4W 01z £h haYs

AR ORE~BA2A [ WIFXD COMP LOR DHM 10K 178W ZR4RD Oh9R 5&7H
AZRe Da8)}=BA2S REFXD COMP HPK DHM 5% )/4W 012k LR bAYY
AZRS OBtiB=5424 REFXD COMP LOK OHM LOE )/BW 784R0 0698 54TH
AZRS 0483=H835 AEFEXD COMP BAK DHM SR 1/4M arn LA HAYS
APRT DAB=R424 RIFXD COMP 10X DHM LDE 1/AW 2R480 R S42H
APRRB ' 0683=-88%5% RELEXD COMP BAK OHM 5% 174M 02l [ LB 1.3
AIRG 0498~542h RIFXD COMP 10K DHM )OE /8w ZRARD LLUL LY ]
AZR1D 04035835 REIFRD COMP LAk DMM BT 1744 oIt21 b LR
Araly N69R=5A24 WIFXD COMP )04 DHM FOE §/8W ZHMAD 0690 5424
AZRLZ 04682=4H33 REFED COMP %BK OHM AT T/70M oyl L8 #8135
AQALY N498~5424 ' RTFXD COMP 1DK DHM 10X L/BW FA4AD OAAR- 4AFE
AZR1& ° O6R3I~BRYS REFXD COWP BAK [HM 5% T/AW PIRFS £ 6HIM
A2al18 069R=5428 R:EXD COMP 10% OHM 10K B7EM ?R&80 NHIR 52 H
AZRLS 08B1~b83% RIFXD COMP BAX OHK 5F Y1/4M ol [T 0
A2ALT OBRI-2215 2 RIFRD LOWP 220 OHY 5% L/7Aw an ER 221h
AZRLM Ga9a=-542b R:FXD COMP 10X OHM 10X 1789 JHAAD OhGN: 5428
ArRLY DO9R=5420 RzFXD LONP JOXK OHM J0OT 1/7AW FLLLL AN 5ARL
AZA?0 Dh9R=5420 RtFXD COMP 10K DM 10T [/78W Z2R4BD DHTR-S470

. h2azl nhoR-5428 REFXD COM® 104 DHM 10X 1/Bd PA&AD + OROR-hH42h
AJR2Z ObPA=5428 KtFxp COWP 10K UMM 10K F/BM 2AARD ng»n-ss?h
AZRYY ' Na83=56895 , REFXD COWMP hBx OHM 5% 174W ni2t [ Ll
AZR2S Db98-5A28 RiFXD CUMP L0 DHM )OE T/78W FHARD NALA: 5425

i

=
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Table 6-1. Replaceable Parts (Cont'd)

" Mfr
Reference |p pary Number| Qty Description Mfr Part Number
Designation ‘ ‘ Code .
ARy DIVEEY SR REFRD CONP AAK DHN 5% L/4W n2l Lo hi2s
A?R20 OBRA=5428 REFXD COMP 10K DHW QR LAAN F4.LY.14] NADA=K&L2H
AIRD?T ObAY=6ADS REFAD COMP BER (MM 5% [/74N o2t €h BAYS
APRZY . Oh9A=5424 RIFXD COMP JOK DHM 10T L7BM 7RARO DHRA-S4 2N
AZA29 CrneI=HR3a RIFXD COMP ABK Dvs 5T L1/4M LIS R4 Ch A%
AZSE 1820=-0328 TCEeITL QUAD 2=ENPT HOR GATE {11205 SHAALT
ATUE 1820=0%59A L] TCeIECITAL TTL QUAD 2-1NPT £XCL DR GATF 2BARD 1820 DSYA
A2y ! 1820=-0%R0 TCENIGITAL TTL HEX COMVERTEAR ?=ARD IR0 D5k
AZlbS 1R20~D%Ah LCEDSGETAL TTL HEX COWVERTER ’ 71480 1R20-0588
AZIS : 180=0%98 FCeDIGTYAL TTL QUAD 2-INPT ExCL DR GATF ZHARO 1A20 048R
AZUB 1820-0328 ‘ TCeTTL QUAD 2=INPT NOR GATE 0129% SHAART
AT LAZ0=-0%9R TCEDIGITAL TIL QUAD 2-THPT EXCL DR GAYE AR4A0 " OIRID-0hOR
A2UR 1A20-0%98 ' IS EITSETAL TTL QUAD 2-INPY FXCL OR GATE PRARD 1820-0598
A2US 1820-0%2A TCeTTL QUAD 2=INPT MOR GATE nzes SNeABT
ARl ! 2200-0091 2 SCREWESET 4-40 X 5a2= LI NRp
A7 2280=-0002 ? WNUTEHER FOR #&% HMW naao NRD
[}] [ LO529-60004 |3 BOARD ASSYtTEST FLLTT 10%79- 8(H10%
(314§ DiAD-0229 13 CrFXn ELECT 33 UF 10% Juvniw 2R&4R0 DIRO-0729 '
(3114 DY160- 2207 1 G FXD MICA 300 PF 300 VDCW 5% | 20480 Q150-2207
AXLRY 1201~0040 JOIODETSILICON IDMA 3DWY 07263 EnpGinBes
ASCA? 19010040 DIONELSTLICON 30MA 3OWY D126y FhLLOPA
A3:03 190t=-0040 DIODEzSTLICON 30MA 30WY [ 01263 FNGIDAN
[$1-L 1% 1901~0040 DIDDE:SILECON 3J0MA 30WY 01243 FNLYORR
(3442 . 1901=0040 DIDDEZSTLICON 3OMA 20wy nr2a? FNGIOAR
ABC2n 1301=-0040 DIDDE:SILICDON J0MA 3OWY s . no¥red ! Fnﬂ!ﬂfm
A3IRY 1701=-0040 DINDELSILICON 30MA 304V : 'oian) FORl0RR '
Abon 1701=0040 DIDDETSILICON 30MA 3DWY . arzay FNGIDRA
TASCAY 1901=0040 DEODEESELICON 3OMA DMWY NIZhd FPGIOAR
. AIZRLD 1501~-0040 X DICDEESILICON 30WA 30uY nrZed EDRIDAA
(2131 1901-0040 . o DIDDEXSILICON 30MA YDWY 0rZed FPGIDRR
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Table6-1, Repiaceable Parts (Cont'd)

Page 37

N Mir
Reference yp pary Number| Qty Description Mfr Part Number
Designation Code -
AYAL? 1901-0040 DEODECSILICON 30MA J0WY 012862 FDGIORA
AR} D 1901-00A0 DIODEESILICON 30MA 30V 07263 ¥NG108A
ACALS 1901-0040. DIOREESILICON JOMA 30NV o263 ENGIORA
aszays 1901-0rab DIDDEESILICON J0ONA JOWV oT281 FRG10RA :
Y 211 L90L=0040 DIODEESTLICON 30MA 304V ar26" FOGIDMA
ALY 1501=0040 DIODEESTLICON YOKA 300V 07263 FDG10RA
A3l 1260-0339 1 *NTEGRATED CERCUTT DUWNY 2R881 1260-0119
2331 18535-001D 1 TSFReS) . LL1E)) FLPLTY ,
o 18530016 TSTRESL PNP . 8013} FRSTSLS
4333 1B%A=DOLY 1 TSTRESE NPN 20400 1RS4: ONED
A3RL 06B3=1035 1 RitXD CONP 10K OHM 3% 1/4d o2 tm 103
. A o6BY=2215 Rt ixh COMP 220 DHM 5% L/4W M1 te 2218
T onE3-2015 1 R*FXD COMP 200 DHK 5% L/4W ITH] te 201%
R E1Y DaBY=431% 1 RIFXD COMP AJD DHM ST L/&N LR34 ] tn £2)5%
AMS OBBY=6T25 1 RIFXD CONP 4700 OHN 5% 1/44 o121 CB 4725
IYTTY 0BAI-3025 1 RLEXD CONP 3000 GHM 5% /4% o112) th 0% .
LIRT OARI=2025 1 RIFXD COMP 2000 OHW 5% 1/4M o121 te 202y :
A2 1820-00%% 1 ICETTL CUAD Z-THPUT NAND GATE 01795 PSS
AJU1 _tm20-007% 1 JCeTTL DUAL MASTERJSLAVE FF oy298 ALIRLE]
! CABLE AS5Y MAIN {includas cable, IC clip '
W 1052550001 1 connector, case end plale and sirain redialy. IR400 10520 80001
' ‘ , MISCELLANEOLIS PARTS
0b24~0227 4 SCREWETAP &=40 THAEAD nonoo 2 1:5)]
10529=00002 1 HASKILpEule 2000 10527~ 00002
10529-2000% 10 BOARDIBLANA PC REF IC 78800 10529+ 20005
10379= 50005 1 CASESEXT  CINCLUDES WINDGM) FTILT 10529-a00N%
Al 10520-20003 Blank Bonrd 28480 10529 -20003 .
Az 10520.20002 Blank Bonrd 204H0 1062920002
Al 10520-20004 Blonk Board 28480 1052920004
10529-40001 1 DRANER 28680 1057940001
10529~ 40003 1 W1 NOOW Zhak0 10579-40001




Page 38" I‘ S ' . y Model 10529A
' ‘ i i .
) ‘ o Table 6-1. Replacenble Parts (Cont’d)
Reference " r J Descripti Mfr Mfr Part Numi
. " HP Part Number| Qty" ascription Cod r Part Number
Designation. | ‘ . ode ;
! ! B5&1-0008 1 DRLLL: 178 2680 'B561-0008
V' parD-0125 1 ' KNOB |FOR B551-D008) 28480 L 0370-0025
| LT . CLIP BOARD ASSEMBLY . .
! 10528-40001 . 2 COVER . 28480 10528-40001
1D528-20002 4 SPAING - 28480 10528- 20002
7120-2725 . 1 LABEL: 7VOLT 28480 02725
11202727 | 1 1LAREL : 2B4B0 T120-2727 ,
n'TDb?Q-?OON e 2 PRINTED CIRCIIT BOARD 28480 16520- 20001
.- 10528-20007 16 CONTACT 7B4BD 106528- 20007
T 10528-400D5 1 SUPPDRT 28480 106?9-40(1)5__
v ! Table 6-2. Code Lmt of Mnnufacturers
i - ' 1
MFk i T Lo ‘ 1383
NO. - MANUEnguaER..NAHE ADDRESS CNDE

. /

a0nnG ‘RO M/F DESCR[DTIUN FOR mls MFG uunaea
00000  U.SaAs COMMON .
01121 ALLEN BRADLEY CDa o

04713  MOTOROLA SEMICONDUCTOR PRIDWENC.

05574 VIKING INDs INCs . » :
07263 FALRCHILD CAMERA E INST. CORPe SEMICONDUCTOR DIV.
?84R0  HEWLETT-PALKARD CCMPANY . i
50789 SPHAGUE ELECTRIC CD. : : f
77136 ELECTRD NODTIVE MFGe LGe INCs' , '
A0131 ELECTRONIC INCUSTRIES ASSDCIATIDN

01295 FFXAS INSTRUMENTS INC. . SEHICDNDUCTUR CUHPONENTS DIV.-

., ANY SUPPLIER OF U.

HILWAUKEE, WIS,
DALLAS, TEX.
PHODENIX, ARIZL.
CHATSWORTH, CALIF,.
MOUNTAIN VIEW, CAL
PALC ALTO. CALIF.
Ne ADAMS, MASS.
WILLIMANTIC, CONN,.
WASHINGTON D.Ca

S A.
53204
75231
85008
91311

IF. 94040
34304
ol247?
06228
20006
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| o s

‘ o SECTION VII
, - ' OPTIONS AND MANUAL CHANGES -

7-1. INTRODUC’I‘ION

72, Optmnb nvmlnble fnr the Cumpnrutor and ap-

plicnbility of thls mnnum ure ;,wen in this section..

7.3, ‘O'I"'I‘IIONS; SR
b L o ‘» " ) .
7-1. Qption 001, Twenty ndditionn] blank reference
hoards. R S

)

75, Option 002, Twenty prépmgrh_nimed referenc'u‘

boards,
7-6. Option 003, Exlterll'i;nl reference kit.“.;

t

- ’I. MANUAL CHANGES

7.8, Thss m~mun1 applies directly to 10529A Loyic

Comparator - instruments  with  the rgerinl preﬁx

‘ prmtvd on the title page. ._-
7.9 NEWFR !NSTRUMEI\T.‘:

710 As chungeb are mnde newer logm cnmpnmmrb L

mny have, serial .number: pl’L‘ﬁXEb not listed in this
manunl. A “manual chonges” sheet listing the cor-
rect kerinl preflx and describing changes should: he in

‘this mununl. If the manual change sheet is missing,

contnet  your  nearest’. Hewlett-Packard Snles nnd

‘ Qprvtco Oﬂ" ce ns llbted n the. bnck nf this manual.
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'SECTION VIII -
CIRCUIT DIAGRAMS

8-1. INTRODUCTION - . 8-3. WAVEFORMS

8-2. ' This section contains the following information:

a. Schematicdingram general notes. - 84, Figure 82 shows oscilloscope waveform photo-

" b. Test Card Waveforms. ' graphs from the comparator test card. A Model 181A

. : Hewlett-Packard storage oscilloscope with a 1830A

c. Logic Comparatorschematics. vertical amplifier, a 1124A probe and 10:1 divider,
-d

. Component Location Photos. and a 1820A time base was used for the waveforms.

]




Model 10528A .
Figure 8-1. Schematic Dingram Notes
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1

REFERENCE DESIGNATIONS’ .

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED,
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.
JACKS ARE THE STATIONARY CONHRECTORS AND PLUGS ARE THE MORE
MOVEAELE GF TWO CCHNECTORS,

COMPLETE DESCRIPIIUN

ABBREYIATION
AZS. cl Y7, agsCt
AZ5A1 CR1 . AZSAICRI
NQ PREFIX J3 J3
, Assembly Stho No.  Teermbls Senncs Yo
Asrr mhly Anaramhly tin fochion AJSAT unesf pv din ute nt
Mumher Mo Ararmblyy vhordesg

AN

/I\ ~ T \/'_A_\
A25 POWER SUPPLY_ASSY(03i00:6007) SERIES 330

12 mauntesf wn

Rastitier

—~Al RECTIFIER ASSY

{08100-603)

JEmu mourtrd

Assymbsy A2S Anne mbh T I i Assombh A
Kumbers emin o Port of AZS [
Pins ot J2 \ PIO PID s
‘ I A CRI XA)) WHT-ORN-GY Eul‘“ +6.3V
TO
7
| b 7 ov | i A5PHE)
' 1 “ |
' H 1208 _ B a4 supphied
5 ; «‘—" feom 3t Pin b
3 aGY o s BLK
— /r/ ‘ v of 0 oan
(RLIY ; snambfy 45
Tormndd Contchor AJSN AT Avmembly A
U Numbers t 1 n Numbers

SYMBOLS

FROMT PAREL

Y
®

INTERIOR AND F’C
EO#RD‘

C!RCUIT COMMON
GROUND

TEST POINT
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[
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Figure 8-2. A3 Test Card Waveforms (Cont'd)

Model 10529A

Waveform

Vertical

Time Base

S5VOLT/DIV +UP

t

HSEC/CM
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Figure 8-2. A3 Test Card Wilxlveforms (Cont’d)
Waveform Vertical Time Base
C B VOL’I’.{DIV +UP 28EC/CM
] +
D 5VOLT/DIV +UP 5SEC/CM




Model 10529A

Phge A4 o .
‘ Figure 82, A3 Test Card Waveforms (Con.t'.'d)
Waveform Vertical ' Time Base
: . .1 MICROSECOND/CM -
"E o a.022 ufd capa:itor
K 2 VOLT/DIV added in series with A3C1
g _ to incrense the clock rate
F 5VOLT/DIV +UP  BSEC/CM
§
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Figure 8-2. A3 Test Card Wn.véforms {Cont’d)

Page b

Waveform Yérfical . Time Base
G 5VOLT/DIV +UP BSEC/CM |
© ) / e L:‘,' ) I" .
A ... K
.I l i . :“ |
. 5, lI
'. i " ' Lo .
‘ ! . e ' 1 . ’
A fl ) 1 !, N
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Page 46 o : e
b Figure 8-3: Main Bcard Component Locations - -

1
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. Pajre 47
Figure 8-4. Display Board Component Locations
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Model 10529A

Figure 8-5. Self-Test Card Co'mponent‘Locations

TR
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NOTES

) REFLRENCE DESIGNATIONS WITHin TG
ASSEWHLY AREC EBBREVIATED ADD
ASEEMBLY NUMBER TG ABBKIYIATION
FOR COMPLLTE DISLHIPTION

2 UMLESE CTRERWISE INDICATED!
1 MESISTANMCE b OrMS,
+ CAFALITAMCZE I PICDFARADY,

N ASTERSK (@] O8N HEFERERLE |C ChRD
CEHEMKTID INDICATES COMDULTING PATH
FHROUGH HOLE WHICH 15 TO bE DRILLED
LuT T hSCORMECT WIEFLRINCE G
DUTHIT PIRS FRUM CORLEPGHDNG 1T
QUIPLT ik oM DHOWIT BENG TEATED,
CWLY 16 QUIIRIT B ARE 10 RL
DISCORAELTLD BY UHILLthis,

&, L2 CRI-CRH, CHID-CRIE AND &1 {HI-(He
JLHER YOLIEGL U5 316 vOu TS,

kLY lliil'htl‘ LLIGWATIONS

TAl

LE

Maodel 10529A

EFIHERCL
RLTIGHATIONS

Hp
FRNT HUNBERL

PR & a2 a3
Ci-% Cl- % [ )
CHi- 4 Chi-13 LK =2
LSl -1k |
4,2 4
] B M
Gt . Q=3
Ri- 2 Hi - 2% Ri-7
L2 - uL e
wl

3

LUAT . HOT ALEIGHED

2.
CRl=H, C0-13
chy .

Gl

ul, b %
b T
ur A

Ch -t
Ll
["Hy
1]
i1}
ur

1403 = 3036
19%0 = DD
B0 - e
10 - L3RG

100D ~ 200
1B - DOAD
LY
120 - DAvh
He0 - Gl
1850 - OLhb

it - Do)
IBLh - O
JRLE - (b
IHh4 - DU
IR30 -~ DDA
[LF ERR P ]
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' Figure 8-6
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Figure 8-6
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- MANUAL CHANGES !
CHANGE DATE: May 5, 198} MANUAL DESCRIPTION
This chonge supersedes all eorlier EABREARIARBAEEREEEE

»
dated changes. * INSTRUMENT: 105294 »
LA Logic Comparator :
ER8 Make all corrections listed . Operating and Servire Manual ®
under ERRATA before making L .
other changes, . »
. ' * BERIAL PREFIN: 12404 »
*&¢ Check following tnble far your . ' .
CUjnstrument's serial prefix or ® DATE PRINTED: AUG 1973 *
series number and make 1isted' - % HP PART WD 10L29-90005 *
change(s) to mhnual, & MICROFICHE NO: 10526-00004 .
: ® BE RN E D RERERESEERAREREE DN
# THDICATES NEW OR REVISED ITEM ; > INDICATES ACTION TO BE TAKEN
SERIAL PREFIX, MANIIAL " SERIAL PREFIX, HANUAL
SERIES KUMBER bl SERIES  NUMBER :
OF DATE CODE CHANGE(S) b ‘ DR DATE CODE CHANGELS)
................ mmmm mmmmemssbeccsscs M o mmsnsscscsmesarene ammemrrrEmee——,
BA2HA . . v o ) LI
Waas . o o . v . 1,2 o
1hua o+ . o bW b 1,23 v
19804 & v« v« 1,214 "
#2204A . . . . . L 0,234,570

(C10529A3) 5225-5804/B945/E=12307/4:12419/5%12378- 14860 (I’P HEWLETT
' PACKARD




HANUAL CHANGES MODEL 105294 (10529-90005) Page 1

Insert this Warning ofter the Certification/Wobranty nnd Assistance which is on
the inside front cover,

WAHNING

This produrt should be connecbed Lo o poWwer source that is
sufficiently isolnted from the main supply to pruvent the
risk of electric shock. '

To Further reduece the risk ol elg.-c-trlc shock, refer to the
seryice monual for the equipment’ under test (when npplicable)
snd follow the manufacturer's service and safety precautinns
porticularly when voltages exceeding 30 VAMS or 50 vDC are
preaent,




|
ERRATA
Inside Cover:
>Change manuel part number, 1if necesasary to agree with correct part number
(10529-50005) on outside rear cover.

. MANUAL CHANGES MODEL 70529A {10528=-51005) Page 1

L

Page 2, Accessories Avpilable List: i

>Chenge 105294 (Optlan 02} tn KD1-~-10541B%,

Page 3:

>Change the Supply Voltage apecificatton from 5 volts +-10% to 5 volts +-53.

>Change the Welight specifficatioh from Net, 2 lbs, & oz (1.14kg) to 2 1hs,
8 o1 f! Thkg). and shipping fram Eilbn. 6 oz (1 65 kg) to 3 lbs (1.35 kg).

|
Page 1.:. pii ‘,gf'aphs k-20. Bnd H-ET.. i
\Chnnge all referencea of Ut to U2: and u2 to U1 .

Page 37, Tuble *-1. A3 (10529-6000H) ﬂeplncnable Parts:
>Change refe e designator U1 to b2 ; end U2 to UY,

Pege 39, Par raph 7-5, Option 0O2: !
>Add “"These boards are referenced to the following IC's.

7400 Quad 2—£nput RAND ' " 7420 Duml H-input NAND

TH02 Quad 2-imput NOR TH30 B-input NAND

THOH Hex inverter THYH0 Dual 4-input NAND buffer :
7408 Juad Z—lqput AND . THW57 Duel 2-wide, 2-input

7410 Triple 3-input NAND AND-OR~INVERT

. .
i ¥ b . .
] i ) . : h




A

"MARUAL L CHANGES MODEL) 105294 (10529-50005) Page 2,

ERRATA (cont'd) ! '
Fage 39, Paragraph 7-5, Opticn 002 (cnnt'v). _ ) , r
T450 h-wide, 2-input _ 7u53 H-bit blnary full adder
. AND-OR=-INVERT T486 Quad 2-input exlusive-OR
T473 Dual J-K master-slave 7490 Decade counter . :
flip-flop e 7493 H-bit binary counter
T474 Dual D flip-flop A LaF4 | Honostable vibrator

. 7475 Qued bistable D lateh 9601 Monostable multivibrator
7476 Duel J-K Flip-flop Hlth : ' '

Page HB,
>Change
>Change

Peﬁe 50,
>Change
Chenge

preset and clear

Figure B-5, Self-Tast Card Component

designation on resistor between C2 and Q3 from R1} to R5.
designator U1 td U23 and Y2 to U1,

Table of Active Elementa:
A3U2 to 1820-0075.
A3UT to 1B20-005%4,



MANUAL CHANGES MODEL 105294 (10529-90005) Page 3

CHANGE 1 !
Pege 1, Paragraph ;=7:
YAdd the following to Equipment supplied‘
10529-60014 SOCKET CARD:PROGRAMMADLE
10529—90007 MANUAL:OPERATING AND SERVICE SUPFLEMENT.

Page 38. Table 6-1, Replaceable Parts:
>Add 10529-60014 SOCKET CARD:PROGRAMMABLE,
YAdd 10529-90007 MANUAL:OPERATING AND SEHVICE SUPPLENENT.

CHANGE 2
Page 17, Figure 4-2. Comparator Logic Chnnnel Schematict
>Change 10K reslator in input circuit from 10K to HTR.

Fage 21, Table 5-1. Asaembly Designations:
>Change HP Part No, 10529-60003 to 10529~60015-

Page 32, Table 6-~1, Replaceable "Parts:
>Change A1 part number from 70529-60003 to 10529—600!5 in "HP Part No," and
"Hrr Part Number" columns.

Page 35 and 36, Table 6-1. Heplaceable Parts:

dChange A2R1, B3, R5, RT7, R9, R11, RI3, Rl5. R18-22, R24, R26, . and R28 Part
Numbers in HP and Mfr Part Number columns [rom 0698—5“26 to 0698-5294 and
resixtor values from 10K tc 47K chm in "Description® column. ‘
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CHANGE 2 (cont.,) S '

Page 57. Table 6-1, "Misceéllaneous Parts":

>Change 10529-00002 to 10529-00003 tn HP and Mfr Part Number columns.

»Change 529-20003 (A1 Blank Board) to 10529-20016 in HP and Mfr Part Number
columns, o

Page 50, A1 Schematic Diagram Tables:
>Change "DS1-18" for A1 ip "Reference Desjgnations" Lable to DS1-17.
>Change DS1 fo- A1 in Second "TABLE" to D51-17 ; HP Part No, to 1990-0416, -

Page 51, Flgure 8-6, A1 Schematic Diogram: ' .

»Change 10529-60003 for A1 DISFLAY ASSEMBLY to 10529-60015 (Series Thlyy,

>Change AZRY, RS, RY, R3, B9, R11, R13, R15, R18, R20, R21, f22, Ra4, R26,
and R28 from 10K to 47K ohms, o ‘ ‘

>Rdd "(Series 1444)" after part number for A2 MAIN BOARD. '

For instruments with serial numbers 144BATHNO png above, make the
following changes:

Page 37, Table §-), Replaceable Parts: ‘ :

>Change A3R3 from 200 ahms to 51 ohms, new HP Part Number is 0683-5105,

Page 51, Figure 8-7, A3 Schema*is Disgram:
>Change A3R3 value from 20" unms to 5) ohms.
>Change A3 series numbcr to 444,
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CHANGE 3 - '

Pege 32, Table -1, A} Replaceable Parts:

dAdd "{SERIES 1940)" to Al “Deacription”.

>Change AIDS1 through AIDS1T from part number 1990-01”6 to 1990-05167 in HP
snd Nfr Part Number columns,

Page 51, Figure 8-6, A} Schematic Diagram:
>Change A) series number from 1444 to 1940,

Fage 50, Table of Active Elements:
SChange AIDS} through ATDS17 pert number from 1990-0416 to 1990-05HT.

CHANGE §
Page 38, Table G~}. Replaceable Parts:
»Change, under Description, Spring part number to 10528-20018, and Qty to 2.

JCHANGE 5 °

In the 105294 OPERATING AND SERVICE HANUAL SUPPLEMENT:

Page 1, DESCRIPTION, firat asentence: . '
dChange Programmable Socket Card part number to 10529-60017.

Page 6, Table.l. Replaceable Parts: ‘
>Change SOCKET-TEST HP Part No. to 1200-0975.
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#CHANGE 5 (cont'd)

Page T, Figure 2. 10529A Component Locator and Schematic Diagram:
>Change PROGRAMMABLE SOCKET part number to 10529-60017.

>Chenge SERIES to 2204,

Page 37,Table 6-1. A3 (10529-60004) Replaceable Parts:
>Change the HP Part ,Number'i:or Q3 from 1855-0010 to 1855-0H79,

y



