Errata
Title & Document Type: 8600A Digital Marker Operating and Service Manual
Manual Part Number: 08600-90001
Revision Date: September 1970

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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\

i \ o
\ ? Indicates hazardous voltages.
p | x
| Indicates er\rth (ground) terminal.

The WARNING sign denotes a
hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in
persona! injury. Do not proceed
beyond a WARNING sign until
the indicated conditions are fully
understood and met.

The CAUTION sign denotes a
3 hazard. It calls attention to an

operating procedure, practice, or

the like, which, if not correctly
_ performed or adhered to, could
'hresult in damage to or destiruic-
tron of part or all of the preduct.
“Do not proceed beyond a CAU-

[CAUTION

conditions are fully understood
and met.

o related dnu\lmentdtlon muist be
N re'vrewed for Fary harlzatron wdh safety markmgs

\‘1
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refer to the instruc- |
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TION sign until the indicated

K\ ‘\\X'ION\\ -
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'\\El\i\THl RouND

ternrr"l) An uninterruptible
rth ground must be provided from the
{c the product input wiring ter-
minals; pn\ver cord. or :upphed power cord set.
Whenever it is hkély that the proteet\on has been
impaired, \he\procﬂuct must be made' moperatrve
amd be *tecured against any umntended operatron

i \ | )

\\ | ‘ |

BEFORE }'\P\\LY\ING\ POWER : | ‘\“\,
r\oduct is eonhgured to match the

power source per the input power

\btruetlons provided in this manual.

safety ez\

i

b
i

Verify that tht
- available ma\‘

i
A\

lf this product‘, is to be energized via an autotrans-

former make sure the common terminal is con-
nected to the neutral (grounded side of mains

| supply)

SERVICING
Any servicing, adjustment, mainterance,

or repair of this product must be per-
formed only by qualified personnel.

Adjustments described in this manual
may be performed with power supplied
to the product while proteciive covers
are removed. Energy available at many
points may, if contacted, result in per-
sonal injury.

Capacitors inside this product may still
be charged even when disconnected from
its power source.

To avoid a fire hazard, only fuses with

the required current rating and of the

specified type (normal blow, time delay,
. etc.) are to be used for replacement.

rhlS ish Safety (‘\lahss ! 'product (provm‘ed with a |
r\rote tr\e \earthmt
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serial prefix number 1030-.

Other Prefixes
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Mode! 8600A

|

1-1.. INTRODUCTION

1-2. This manual contains all information
required to . install, operate, test, adjust and
service the Hewlett-Packard Model 8600A Digital
Marker. This section covers instrument
identification, description, specifications and
other basic information.

1-3. Figure 1-1 shows a front view of the instru-
ment and accessories supplied.

1-4. The various sections in this manual provide
information as follows:

a. SECTION 1II, INSTALLATION, provides
information relative to incoming inspection,
power requirements, mounting, packing and ship-
ping, etc.

b. 'SECTION III, OPERATION, provides in-
formation relative to operating the instrument.

c. SECTION IV, PERFORMANCE TESTS,
provides information required to ascertain that
the instrument is performing in accordance with
published specifications.

d. SECTION V, ADJUSTMENTS, provides
information reqmred to properly adjust and ahgn
the mstrument after repairs are made.

e. SECTION VI, REPLACEABLE PARTS,
provides ordering information for all parts and
assemblies.

f. SECTION VII, MANUAL CHANGES, nor-

mally will contain ne relevant information in the

~ original issue of a manual. This section is reserved

to provide back-dated and up-dated information

~ in manual revisions- or reprints.

g. SECTION VIII, SERVICE, inciudes all in-

formation required to service the instrument -

1-5. INSTRUMENTS COVERE“ BY n/lANUAL ,

1-6. Hewlett-Packard instruments carry a ten
digit serial number (see Figure 1-2) on the back
panei. The first four digits are the serial number
prefix. When the serial number prefix of your
instrument matches one of the prefix numbers on
the inside title page of this manual, the manual
applies directly to the ‘instrument. When the

SECTION |
GENERAL INFORMATION

| ‘General Information

. .
I
' \
-
\ “
\

instrument serial number prefix is not listed on
the inside title page of the initial manual issue,
manual change sheets anc' manual up-dating infor--

mation is provided. Later \editions or revisions to

the manual will contain t}{e required change in-
formation in Section VII. \

1-7. DESCRIPTION \

1-8. The Model 8600A Digkl Marker was de-
signed as a complement to the Model 8601A
Generator/‘»weeper *

Note

Model 8601A Generator/Sweepers with
serial numbers lower than. $45-1130
will require a minor modlfuatlon be-
fore being used with the Model B600A.
The modification kit part numk)er is
08601-60093. - !

[
Y

1.9.. The required modification does not affect
sweeper functions; sweep modes, sweep rates, and
sweep linearity are all preserved. The 8600/8601
combination may be used with any display having
an external horizontal input, such as an oscillo-
scope, the HP Model 8407A/8412A Network:
Analyzer, or a graphical recorder

1-10. The Model 8600A provides. five indepen-
dent markers which may be placed at any point
on a display while making swept measurements.
The markers appear either as bright spots on the
trace or as vertical markers. In addition, the fre-
quency of any selected marker is continually
displayed on a numerical read-out while sweeping.

SERIAL PREFIX SERVAL NUMBER

4 S N

| | seR ( 1234A98765 )

Qe ¢ 7@
MSW&.ITT PACKAHD

N J

Figure 1.72. Instrument Identification

11




General Information’

Table 1 1 Sj?.ecifica'tions

' Model 8600A

f specifications apply only for the 8600A/8601A
combination. Markers may be geherated on an oscil-
loscope (SCOPE inode) or recorder (Recorder
mode):
Marker Accuracy:
desired frequency * (0.05% of sweep wndth
sweeper stablhty*) )
Drift: ‘
+0.1%/° temperature change ,
+0.001%/V line voltage change
t sweeper drift. |
+ counter stability (refer to COUl ITER sectlon) .
Typical Marker Drift: - When the 8601A is in SYM-
METRICAL mode and’ SWEEP spced <1 sweep/
second is:
<5 kHz/10 min hrgh range.
<0.5 kHz/10 min low range.
Minimum Marker Separatlon
display width.

COUNTER | '

Display: 6-digit readout least sngmflcant dlglt may be
suppressed. e

Frequency Measuremena et TR
Range: 0 1 kHz to 15 Miz.

.',v U \ N
*Typically <2 kl-lz high band, < 0.2 kl»lz low band,

o | Impedance:

Any marker may, b placed at ai"

Apprommately 1% ot‘ :

_ Lme Vultage

\\ : S ASPECI‘FI'CA\,TIONS o o
MAHKER | C Gate Time: 10 msec (100 Hz resolution). |
'hen provndmg markers, the 8600A must be used w:th | Input Sensitivity: 100 mV rms to 10 Vrms. -
. the 8601A Genelatm /Sweeper. Hence, all marker - ' ! Overload: Input should be less than 10 Vrmr, |

" Damage Level: 15 Vrms. 250 Vdc.
0.5 MS2 shunted by 30 pF.

Arcuracy:  t1 count * time base accuracy

. Time’ Base: |
‘Frequency:‘ 1 MHz
*tablhty . ‘ |
r 'I‘emperature +'-lO ppm (O - 50 C) +5'ppm
(10 — 40°0). , 1
Llne Voltage <1 ppm for- +10% lme voltage ‘
: varlatlon : ,
Sample Rate: / 5/set. Coo
Rcset‘ Aulomatlc | L i 1/
GENEHAL SRR A i

" Front Panel Connector: L
Input: = Accepts AUX OU’}‘ from swecper to count
marker frequency; 'also’ is the fsrgnal input, for
normal COUNTER. - operatlon (Refer *
LOUN'I‘I\R section above.) i
| \11:) - 230 Vac +10%, 50 — 400 Hz,

\’.‘ ',':.'."

o 35 watts. \
Weaght ‘Model 8600A Net, 12 Ibs 12 oz (5,78 kg)
i Shlpp)ng, 18 b (8 16 kg). /.

Dimensions: J7/8 in. kigh x 16- 3/4 in. wnde x 13- 1/4
in. long (99 X 413 X 337 mm) ‘

4"

! o ) ) R
m‘ . i g

)
The scan ramp

‘the marker, to.be counted. Other markers. qtop
the scan ramp for 1.5 milliseconds. K

1-11. At slow sweep rates the ratio of stOp tlme
to sccn time becomes quite small and marker
intensity may be inadequate. Under these condi-
tions, vertical markers may be added which are

clearly visible on the slowest sweeps. A positive -
pulse on the CRT identifies the marker at which

‘the frequency is ‘being counted. Negative pulses
~identify. remammg markers to avoid ambiguity.
 Marker height is controlled by a front. pauel,
.MARKER HEIGHT control

‘112 In

except that the sweep is stopped for 100 mlllx-_
seconds at all: markers to allow time for the
Y-axis of the recorder to respond to the fast
marker splkes : -

1.2

of the Generator/Suveeper s 118,

stopped for 15 milliseconds at the. frequency of

the RECORDER mode the ‘Model
8600A operates as ‘it does in the SCOPE mode

In the COUNTER mode the Model 8600A
operates as a standard 10 millisecond gate time
counter with a sample rate of 5/second, The in-
put signal may be from any sourcé within the

. amplitude and flequency range of the counter

1-14. Complete specmcatlons for . the Model
8600A are prcv1ded m Table 1-1. B

1 15. ACCESSORIES bUPPLlED

1 16. The following accessorle-, are supplled with
the Model 8600A: : |

a. A power cord

b. A rack ‘mounting kxt

'~ C. Modlflcatlon Kit. A simple modlflcatlon ( |

is required ‘on model 8601A s with Serial Number
945-01130 and below. One: kit is supplied with -
.each Model 8600A. Additional kits /may be
/ “ordered’ through your local HP Sales Office by

y spec1fymg HP Part Number 08601 60093.

\
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2-1.) INITIAL INSPECTION
2.2. 'Mechanical Check

2-3. Check ‘the shipping carton for evxdence of’
damage immediately after receipt. If there is any .
visible damage to the carvon, request the carrier’s

agent to' ‘oe present when the instrument is un-

packed. mspe(,t the model 8600A for physical -

damage su(jh as bent or broken parts and dents or
scratches. If damage is found refer to paragraph
2-6 for recommended claim procedures. 1f the
‘model 8600&\ appears undamaged, perform the

i electrical check (see paragraph 2-4). The pack-

aging materml should be retained for possible

future use. j\
\

2-4. Electncal \Check

- 2- 5. The electn( al performance check LO]]Slstb of
following the procedures, listed in paragraphs 4-10

to 4-15. These procedures allow the operator to

- determine that the instrument is, or is not, oper-
ating within the specifications listed in Table 1-1.
The initial performance and accuracy of the in-
strument are certified. as stated on the inside
front cover of this manual. If the model 8600A
does not operate as specified, refer to paragraph
2-6 for the recommended claim procedure.

2.6. CLAIMS FOR DAMAGE

2.7 It physical damage is found
strument is unpacked notily the carrier and the
nearest Hewlett-Packard Sales/Service

for repair or replacement without waiting for a
claim to be settled with the carrier. |

2-8. The warranty statement for the model
8600A. is on the inside front cover of this
~‘manual. Contact the nearest Sales/Service Office
for information about warranty claims.

2.9. PREPARATION FOR USE
~ 'CAUTION
Before applying power check the rear

panel slide switch. for proper posltlon'
,(115 or 230 volts)

Ky N _ SECTION Il \
Voo, - INSTALLATION \

when the in-

Otme'
immediately. The Sales/Service Office will arrange

stacked. ' The

e ~ Installtion ©

2- 10 Power Requnrements

92.11. The model 8600/&\ Digital Marker may be
operated on 115 or 230 \rolts ac £10% at 50 to
400 cycles, single phase. Pxiwer requlred is about
35 watts. The 115/230 voxt slide switch on the
rear of the instrument mu,t be in the correct
position to avoid damage \to the instrument.
When shipped, the mstrumt’nt\ is set for 115 volt
ac operdtlon

. 2-12. Power Cable | ,?1 \

' 2-13. To protect operating pe\ntsonnel, the Na-
- tional
(NEMA) recommends that the instrument panel
iand cabinet be grounded.
~‘equ1pped with

Electrical Manufacturers  Association
This \instrument is
a detachable th\ree -conductor
powor cable which, when plugged into an appro-
prlatc recept'mle grounds the instrument. The
oftset pin on the power cable Lhreo\prong con-
nmtm iis the ground connection. When using a

threewm‘ong to two-prong adapter the gr ound lead
on the adapter should be grounded to wta]m the

satoty feature.

\
\
\‘

2-14. Operating Environment |
2.15. The model 8600A does not require i‘f\orced
air cooling when operating at temperatures from
0 to 55°C (32 to 131"F). Normal air circ ulation

will maintain a reasonablo temperature within the

mstrum- nt. ~ "

2-16. Bench Operation

. 2-17. The model 8600A has plastu feet and a

foldaway tilt stand for convenience in bench
operation. The tilt stand permits inclining the

~instrument for ease  in viewing the front panel

indicators. The plastic feet are shaped to provide
clearance for air circulation and to make modular
cabinet width . instruments self-aligning when
instrument may also be rack
mounted.

 218. STORAGE AND SHIPMENT
- 2-19. Originai Packaging -

2-20.- The same containers and materials used in

factory packagmg can be obtained through fhe
| S 2.1




e fnstallatjon

Hewlett Packard Sales/*‘ervu,e Offu,es llsted at the
enc‘ of thls manual

4 |
.2-21\ If the model SG?OA is bemg returned - to
Hewiett Packard for ser
catmg ‘the type of Service required, return
address model numbe“ \and. full serial number.

Also inark the conta;ner FRAGILE to assure
careful handlmg \/;‘

\ |
2-22. In any correspondence refer to the instru-
ment by model number and full serial number.

- 2-23. Ot‘her Packaging Materials

2-24. Tht&\ tollowmg general instructions should

be used for repackaging with (,ommeruahy avail-
able matemyls

N
[

\(mmg, ‘attach a tag indi-

Model 86C00A

~a. Wrap the instrument in heavy paper or

~ plastic. (If shipping to a Hewlett-Packard Service
Office or center, attach a tzag indicating the type .

of service required, return address, model number

“and full serial number.)

1

b. Use a strong shlppmg, container. A double-
wall carton made of 350 p»ound test materlal ls
adequate. 3 | \

c. Use enough shock absbrbmg material (three
to four inch layer) around'all sides of the in-'
strument to provide firm cushlon and prevent
movement inside the container. Protect the con-
trol panel with cardboard.

d. Sea] the shipping container securely.

e. Mark the shipping container FRAGILE to
assure caretul handling.
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Model 8600A

Operation

SECTION IlI
OPERATION

3-1. INTRODUCTION

3-2. This section provides operating“instructions
for the HP Model 8600A Digital Marker.

3-3. Qperating instruciions for the Generator/
Sweeper, which must be interconnected with the
model 8600A, are not included in this manual
except as required in initial setup and operation.
The operator shouid be thoroughly familiar with
the Generator/Sweeper or have the approriate
manual on hand.

3-4. PANEL FEATURES

3-5. Front and rear panel controls, indicators.
and connectors of the inodel 8600A are identi-
fied in Figure 3-1. ‘

3-6. OPERATING INSTRUCTIONS

3-7. In view of the simplicity of operation of
the model 8G00A, the Operator’s Checks provide
adequate information to assure proper operation
of the instrument. However, the operator should
experinient with the instrument in order to be-
come more familiar with its operation.

3-8. The model 8600A/8601A may be used with
any display which can be swept by an external
device. The operator’s checks include instructions
for using the model 8600A/8601A with the HP
Mcdel 180A Oscilloscope, the HP Model 8407A
Network Analyzer, and the HP Model 7005 X-Y
Recorder.

3-9. OPERATOR'S CHECKS

3-10. During checkoutl at the factory, the model
8600A is adjusted for proper operation. No ad-
justment should be required prior to use. The fol-
lowing procedures verify proper operation of the
instrument. 4 '
\

a. Interconnect the equipment as shown in

Figures 3-2, 3-3 or 3-4.

b. Set the slide switch on the rear panel to be

compatible with the available line voltage. and
apply power.

!

3-11. OSCILLOSCOPE INSTRUCTIONS

3-12. Connect the equipment as shown in Figure
3-2. The output response of any device within
the frequency range of the Generator/Sweeper
may be displayed on the oscilloscope CRT. The
response curve shown in Figure 3-2 is that of a
50 MHz bandpass filter; the model 8601A
Generator/Sweeper is in symmetrical mode and is
being swept from 45 to 55 MHz.

3-13. With the model 8600A operating in the
scope mode, position the markers on the response
curve at the -points to be counted. If vertical
markers arc desired the Y-Axis output of the
model 8600A must be connected to the oscillo-
scope vertical input (use BNC Tee).

3-14. Depress the PUSH TO COUNT switches
one at a time and note that the counter counts
the frequency at the brightest inarker dot on the
response curve,

3-15. NETWORK ANALYZER INSTRUCTIONS

3-16. Connect equipment as shown in Figure
3-3.

3-17. The output response of any device within
the frequency range of the Generator/Sweeper
may be displayed on the model 8412A CRT. The

“display may be amplitude or phase, or both. The

response shown in Figure 3-3 is the amplitude
display of a 50 MHz bandpass filter heing swept
from 45 MHz to 55 MHz. The model 8600A is
being operated in the SCOPE mode.

3-18. With the modei 8600A operating in the
SCOPE mode, position "1e markers on the re-
sponse curve at the points to be counted.

3-19. At slow sweep rates the markers may not
appear because the scan ramp is stopped only a

- short time compared to the length of the sweep.

When this occurs vertical markers may be made
to appear on the response curve by adjusting the
MARKER HEIGHT control. The positive-going
marker is for the frequency being counted. The
negative markers identify the markers not
selected for counting to avoid ambiguity.

3-1
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K 8600A DIGITAL MARKER -
. HEWLETY PACKARD

FHLQULNHU Y- Ml

115/230Y'210% AH 440~ TOVA MAX

FRONT VIEW

REAR VIEW

INMIBIT .15 COUNTER ~ BLANKING : |

WswEEP 1N

(‘i"@
o} 0 (o]
w Wll()ul

MM!KI’"S PUSH TO COUNT

OO

00

-——~qm:£r—-—- " wanxee
orE RECURDE® HRIGHT

N

Y AR 7 AXIY _BUANRING

Figure 3-1.

3-20. Depress the PUSH TO COUNT switches
one at a time and note that the counter counts
the frequency at the brightest marker dot (or the
positive: marker) on the response curve.

3-21. X-Y RECORDER INSTRUCTIONS

3-22. Connect equipment as shown in Figure
3-4.

Note

" Before placing the model 8600A in the
RECORDER mode set the marker posi-
tion controls to the frequency points of
interest in the SCOPE mode.

3-23. The output response of any device within
the frequency range of the Generator/Sweeper
may be displayed on an X-Y recorder. The dis-
play will be that of the response curve with posi-
tive and negative markers to identify the markers.

3.'2, ‘ | |

- Digital Marker Controls, Connectors and .lfzdicators

As with the Network Analyzer mode, the positive
marker 1dent1f1es the marker being counted and
the negaiive markers identify the markers not
counted. The response shown in Figure 3-4 is
that of a 50 MHz bandpass filter being swept
from 45 MHz to 55 MHz.

3-24. Because the response of X-Y recorders is
slow, the SLOW sweep mode (and slow sweep
rate) of the Generator/Sweeper must be used.

3-25. Depress the PUSH TO COUNT switches
one at a time and note that the counter counts
the frequency at the positive marker.

3-26. Last Digit Suppress

3-27. The last digit suppress pushbutton switch
on the front panel allows the operator to blank
the least significant digit in the numerical read
out.
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Figure 3-2. Oscilloscope Interconnections and Typical Waveform
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. Figure 3-3. Network Analyzer Interconnections and Typical Waveform
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) /
{ i \ o X-Y RECORDER
z/f{ \\ ' . : g ﬁ
- , NG
‘ - s ™)
TYPICAL
BLANKING
Y ,
SWEEP SWEEP OUT y
{
SWEEP INHIBIT
(r - \ Y AXIS Jﬂ
COUNTER [ USE BNC TEE
I s | memers,
=1 GENERATOR/ 1 . | e
Q,-@g SWEEPER 0oNno o0
;‘ 'B ) ‘ 0 [::ju ocoo oo
AUX OUT RF OUT DIGITAL MARKER
)
: CRYSTAL :
L DEVICE DETECTOR , J
, UNDER -} ‘
TEST

Figure 3-4. X-Y Recorder Interconnections and Typical Display
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. This section provides instructions for per-
formance ‘testing the Model 8600A Digital
Marker. | |

4-3. Performance Tests

4-4. Purpose. The performance test procedures
are used to check instrument performance for
incoming inspection and periodic evaluation. The
tests are designed’ to verify published specifica-
tions for the instrument. Each test applies di-
rectly to a listed specification (see Table 1-1).

4-5. Each performance test procedure begins by
repeating the specification which it verifies. Next,
a description of the test and any special instruc-
tions ave listed.

4-6. All tests must be made with the model
8600A interconnected with a HP Model 8601A
Generator/Sweeper which is known to be func-
tioning properly.

4-7. Test Equipment Required. The test equip-

ment required for performance testing are listed
in Table 1-2 and in the individual tests. Test
instruments other than those listed may be used

~ providing 'their: performance equals or exceeds the

critical specifications listed in Table 1-2.

4-8. Front Panel Checks and Adjustments: Refer
to paragraph 3-9, Operator’s Checks. '

4-9. PERFORMANCE TESTS

41
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'PERFORMANCE TESTS

4-10. Marker Accuracy

Specification:
Any marker may be placed at a desired frequency * (0.05% of sweep width + sweeper stability).

Description:
Marker accuracy is verified by comparing a count made in the COUNTER mode (CW input) with a
selected marker count made with a swept input in SCOPE mode.

BLANKING ‘
- | N ¢ w
N ' | 0SCILLOSCOPE
SWEEP INHIBIT
W,
‘SWEEP COUNTER IN e %’:((; H;:\![f;u'r
GENERATOR/SWEEPER |y § oo { ' R @ |
| T josooo _J '
k)x ouT ]HF ouT B DIGITAL N\A‘RKER , T
' HP 8600A ‘ VERTICAL
J INPUT
RF DETECTOR
Figure 4-1. Marker Accuracy Test Setup
Equipment: -
Generator Sweeper . . . . . . . . . . . . . .+ . 4 v e v .. ... . HPB6UIA
RF Detector e =1 - L W2
Oscilloscope . . . . . . . . . . . . « . . .« ... ... ... HPIB0A
Procedure: |
1. Connect the equipment as shqwn in Figure 4-1 and set the controls as follows:
Generator/Sweeper: | | - .
SWEEP MODE . . . . . . . FAST OUIPUT LEVEL ... w0 dB
FREQUENCY T - 14 \ S

RANGE S & (4]

4-2
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PEREORMANCE TESTS

4-10. Marker Accuracy (Cont.)
Digital Marker . |
MODE . . . . . . vv v v v . v .. ... .. ... <. ... COUNTER
Oscilloscope »
VOLTS/DIV‘..................n............1

2. Connect a passive device having a known response curve between the Generator/Sweeper RF
OUT and the crystal detector Connect the crystal detector output to the oscilloscope input.

3. Tune the Generator/Sweeper (in CW mode) to a known frequency on the response curve anil
record the frequency displayed on the model 8600A. :

4. Place the Generator/Sweeper in the symmetrical, video, or full sweep mode (depending on the
characteristics of the device under test). Place the Digital Marker in the SCOPE mode and adjust the
“oscilloscope to display the rebponse curve of the device under test.

5. Select a marker to be counted by pushing the grey pushbutton in the center of the desired
marker knob. Note that the marker selected provides a brighter marker than other markers. Position
the marker to the spot on the response curve at which the frequency is known. The Digital Marker
numerical readout (within the limits of the spec1flcatlon) reads the frequency recorded in step 3.

4-11. MNiarker Separation

Specification:
Minimum marker separation: Approximately one percent of display width.

Descrzptton
This test verifies that any two markers may be positioned adjacent to each other within a minimum

separation of one percent of the display width.

Equipment: S / |
Generator Sweeper . . . . . HP 8601A Oscilloscope . . . . . . . . HP180A

Procedure: :
1. Connect the equipment as shown in Figure 4-2 and set the controls as follows:

(Generator/Sweeper:

| SWEEPMODE . . . . . . . FAST

SWEEP . .. .......FULL "RANGE . . . . . . ... .110
Osciiloscope |

| MAGNIFIER .. . . . . . X10 DISPLAY . . . . . . . EXT CAL

-3
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PERFORMANCE TESTS
4-11. Marker Separation (Cont.)

( | o ~ BLANKING ) r | )

SWEEP ) 0SCILLOSCOPE

' of )

o ETTHjo

SWEEP INHIBIT - : o

| OUT  couNTER IN ' fooo Ot T

' & ' Noem oo o {HORIZ)

GENERATOP/SWEEPER L jo S oo OI \ @ Olg-r_g

' E ©C ooo oJ0. - — 3

DIGITAL MHRKER .
. HP 8600A

Figure 4-2. Marker Separation Test Setup
2. Place any two markers as close together on the oscilloscope CRT as they can be placed without
interaction. (Frequency is unimportant in this test.)

3. Alternately depress the selected markers. Note that the counter readout indicates that the
markers are within one percent or less of the display width of each other.

- 4-12. Frequency Measurement Range and Gate Time

Specification:
Range: 0.1 kHz to 15 MHz,
Gate Time: 10 milliseconds
Input Sensitivity: 100 millivolts rms to 10 volts rms,

Description:
This test verifies the ability of the model 8600A counter section to count frequencies between 100

" Hz and 15 MHz at signal levels as low as 100 millivolts rms.
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Model 8600A ‘ | * Performance Tests

PERFORMANCE TESTS

4-12. Frequency Measurement Range and Gate Time (Cont.)

GENERATOR/SWEEPER
DIGITAL MARKER F—= :

[ = = HP 8600A
(@)e — ® ==
Q ‘OO °q o @ coo ole

{TEST STEP 2) \ (TEST STEP 4)

Figure 4-3. Frequency Range Test Setup

TEST OSCILLATOR

Equipment
Test Oscillator . . . . . . . HPG651B . Generator/Sweeper . . . . . HP 8601A

Procedure: |
1. Connect equipment as shown in Figure 4-3.

2. Connect the tést oscillator output (100 Hz, 100 millivolts) to the counter INPUT. Set the
model 8600A to the CW COUNTER mode. Note that the counter readout is 0.0001 MHz.

3. Increase the test oscillator output to 1 volt and note that the count remains the same.

4. Connect the HF Generator (15 MHz, 100 millivolts) to the model 8600A counter INPUT. Note
that the counter readout is 15 MHz. |

5. Repeat the test at various frequencies between 100 Hz and 15 MHz.

4-5
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- PERFORMANCE TESTS

4-13. Time Base Temperaturé Stability

Specification: " |
Time Base Temperature Stability +30 ppm (0° to +50°C); +5 ppm (+10° to +40°C). - o

Desci vtion: ‘ :;
""'aese tests verify time base stability over specificed operating temperature ranges. o

TEMPERATURE CONTROL OVEN

: N\
I
mm( DIGITAL MARKER
POINT 2 HP 8600A 7 ELECTRONIC COUNTER
E::]Z%Sé’?o‘ o G || .
— ®
| | 2 BIBO® o)

Figure 4-4. Time Base Temperature Stability Test Setup
Equipment:
Electronic Counter . . . . . HP 5245L Temperature Controlled Oven
Procedure: |
1. Remove the top cover of the model 86J00A and connect the reference oscillator output (A5

Test Point 2) to the Electronic Counter.

2. Place the model 8600A in a temperature controllable oven. Set the oven temperature to +10°C
- and allow three hours for temperature to stabilize. §

3. Measure the frequency of the model 8600A reference oscillator anci record.
4. Set the oven temperature to +40°C and allow three hours for température to stabilize. }1

5. Measure the frequency of the model 8600A reference oscillator and record. The variation 2‘1
should not be more than 5 Hz. | | | 1

6. Repeat above tests at 0°C and at +50°C. The variation should not be more than. 30 Hz. '

4-6
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PERFORMANCE TESTS

- 4-14. Time Base Stability with Line Voltage Variation

Specification: |
Time Base Line Voltage: <1 ppm t10% line voltage variation.

Description:
This test verifies that the time base reference oscillator will not change frequency more than +1 Hz
when the line voltage changes +10%.

ELECTRONIC COUNTER (
: b AN s "q DIGITAL MARKER
@ [3s7984327 ° POINT 2 HP 8600A .
: e hi[::jgzz::s
VARIABLE VOLT AGE
w, ' TRANSFORMER

Figure 4-5. Time Base Line Voltage Stability Test Setup

Equipment:
Electronic Counter . . . . . . . « « +« . . . 4 4« .« W« +« .+ . . . . . . HPB245L
Variable Voltage Transformer . . . . . . . . . . . . . . . . . General Radio WoMT3A
Pfoc'edure:

1. Connect equipment as shown in Figure 4-6 and set line voltage to 103.5 volts.

2. Measure the 1 MHz signal from the reference oscillator (A5 Test Poini 2)‘ with the Electronic
Counter and record.

3. Change the line voltage to 126.5 volts and again read and record the reference oscillator
frequency. '

- 4. The total variation should not exceed 1 Hz.
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, Adjustménts_

SECTION V
ADJUSTMENTS

51. INTRODUCTION

5-2. This section describes adjustments and
checks required to return the model 8600A to

peak operation capability when repairs have' been
made to the instrument. Included in this section

are test setups and procedures. Adjustment loca-
tion illustrations are provided on the first foldout
in this manual. |

5-3. TEST EQUIPMENT

5-4. Each test procedure in this section contains
a list of test equipment to be used. Required
specifications for test equipment are detailed in
Table 1-2. Also, each test setup identifies all test
equipment and accessories by callouts. Any

equipment substituted for the instruments or
accessories listed in Table 1-2 must meet the
minimum specifications in order to adjust the
model 8600A effectively.

&-56. HP 03600-60018 SERVICE KIT

5-6. The HP 08600-60018 Service Kit is an
accessory item available from Hewlett-Packard for
use in maintaining the Model 8600A Digital
Marker. |

5-7. Table 1-2 contains a detailed description of
the contents of the service kit. Any item i1 the
kit may be ordered separately if desired.

5-8. CHECKS AND ADJUSTMENTS
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ADJUSTMENTS

- 5-9.. Power Supplies Checks and Adjustments

Reference:
 Service Sheet 8.

Description: 4 ‘ Y
The power supplies in the model 8600A provide regulated outputs of -15 volts, +15 volts and +5 |
volts. An unregulated 200 volt supply is provided for the numerical readout devices. These checks
verify proper operation of the power supplies. |

Equipment: _ :
Digital Voltmeter . . . . . . . . . . . . . . . .o oo e HP 3440A/3443A
Variable Voltage Transformer . . . . . . . . . . . . . . . . . General Radio WoMT3A
Oscilloscope . . . . . . . o u e e e e e e e e e e e e e e e HP 180A
Procedure: y

1. Connect the model 8600A to the ~c¢ source through the variable voltage transform'é}r and apply
115 volts ac to the model 8600A. Operate the model 8600A in the CW COUNTER mode with no
rf input. ! ‘
2. Connect the digital voltmeter (in turn) to A7 Test Pointé” 1, 2, and 3. Adjust A7R1’7 for +15
volts at Test Point 1, ATR21 for -15 volts at Test Point 2 and ATR2 for +5 volts at Test Point 3.

Note

If any of the voltages cannot be adjusted to the right level, refer to the
troubleshooting tree to localize the problem to a circuit board or assembly
and to the appropriate service sheet to make needed repairs. |

3. Adjust the variable voltage transformer to 103.5 volts and recheck the voltage levels at the A7
. Test Points. Repeat the test at 126.5 volts. Maximum allowable change is +20 millivolts. Record
levels in the chart. " '

4. Check the ac ripple at A7 Test Points 1, 2 and 3. Maximum allowable ripplé is 5 millivolts peak
to peak. Use a 400 Hz (see Figure 5-1) low pass filter to make this measurement.

TEST POINT ' YW —l —— 0OSCILLOSCOPE

Figure 5-1. 400 Hz Low Pass Filter, Schematic

5.2




Model 8600A Adjustments
ADJUSTMENTS
59. Power Supplies Checks and Adjustments (Cont.)
5. Check the voltage at XA9 pin 11. Voltage should be +200 volts £10%.
+180 +220
115 Volts 103.5 volts 126.5 volts Ripple
ATTP1 +15V
ATTP2 15V
“A7TP3 a4V

5-10. Reference Oscillator Checks and Adjustments

Reference: .
Service Sheet 6.

Description:

model 8600A counter circuits. This test verifies proper operation of the reference oscillator.

Equipment: |
Electronic Counter

Procedure: :
1. Connect the electronic counter to Test Point 2 on the tiine base board (AD).

2. Adjust A5C6 for a reading of 1.00000 MHz on the electronic counter.

The reference oscillator provides a stable 1 MHz signal which controls the timing functions of the |

HP 5245L

5-3
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ADJUSTMENTS

5-11. Y-Axis ZERO OUTPUT Checks and Adjustments

Reference:
Service Sheet 4.

Description: | |
The Y-axis circuit provides positive and negative markers for signal identification purposes. This

procedure verifies proper operation of the circuit.

Equipment:
Generator/Sweeper . . . . . . . . . . e w e e e e e e e e e e e e e e HP 8601A
Oscilloscope Coe e HP 180A
Procedure:

Terminate the Y-Axis output with a 1K resistor and observe the wave__form across the load. Turn the
front panel MARKER HEIGHT control fully clockwise and adjust A8R16 for positive and negative
markers which are equal in amplitude.

5-4
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Model 8600A

Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for order-

ing replaceable parts. Table 6-1 givas the mean-

ings of the abbreviations and reference designa-
tions used in the table of replaceable parts.

6-3. Table 6-2 is the table of replaceable parts
and is organized as follows:

a. Electrical assemblies and their “component
parts in alpha-numerical order by reference desig-
nation.

b. Chassis parf{s in alpha-numerical order by
reference designation.

c. Miscellaneous parts.

d. Illustrated parts breakdowns, if appro- -

priate.

6-4. The infu._niation given for each part consists
of: |

a. The Hewlett-Packard part number.

......

b. Total quantity (TQ) in the instrument.
Total quantity for each part is given only once —
at the first appearance of the part number.

c. Description of the part.

d. Typical manufacturer of the part, in a five-
digit code. | |

e. The manufacturer’s number for the part.

6-5. Table 6-3 contains the names and addresses
that correspond to the manufacturer’s code
numbers.

6-6. ORDERING INFORMATION

6-7, To order a part listed in the replaceable
parts table, quote the Hewlett-Packard part num-

~ ber, indicate the quantity required, and address

the order to the nearest Hewlett-Packard office.

6-8. To order a part that is not listed in the
replaceable parts table, include the instrument
model number, instrument serial number, the
description and function of the part, and the
number of parts required. Address the order to
the nearest Hewlett-Packard office.



Replaceable Parts

Table 6-1. Referehce Designators and Abbreviations

Model 8600A

REFERENCE DESIGNATORS
A = assembly F = fuse P = plug v = vacuum tube,
B = motor FL = Fiter Q = transistor . neon bulb,
g'l' = battery “J = jack R = resistor photocell, etc.
= capacitor K = relay RT = thermistor VR = voltage
Ccp = coupler | R = jnductor S = switch ' regulator
CR = diode LS = loud speaker T = transformer w = cable
DL = delay line M = meter ‘ TB = terminal board X = socket
DS = device signaling (lamp) MK " = microphone TP = test point Y = crystal
E = misc electronic part MP = mechanical part U = integrated circuit Z = tuned cavity,
: - . network
ABBREVIATIONS
A = amperes: H = henries N/O = normally open RMO = rack mount only
AFC = automatic frequency HDW = hardware NOM = nominal RMS = root-mean square
* control HEX = hexagonal NPO = = negative positive RWV = re\;:rse working
AMPL = amplifier HG = mercury zero (zero tem- voltage
. HR = hour(s) perature coef- S-B = slow-blow
BFO = beat frequency oscilla- Hz = Hertz ficient) SCR = gCcrew
tor NPN" = negative-positive- SE = gelenium
BE CU = beryllium copper IF = intermediate freq negative ~ SECT = section(s)
BH = binder head IMPG = impregnated NRFR = not recommended SEMICON = semiconductor
BP = bandpass INCD = incandescent for field re- Sl = silicon
BRS = brass INCL = include{s) placement SIL = gilver
BWO = backward wave oscilla- INS = insulation(ed) NSR = not separzlxtely g%G = glide
tor INT = jinternal replaceable ! = spring
SPL = special
ccw = counterclockwise e - OBD = order by SST = gr:.uicrl:l‘ess steel
CER = ceramic K = kilo = 1000 _ description SR = split ring
CMO = cabinet mount only OH =. oval head STL = steel
COEF = coefficient LH = left hand 0oX = oxide
COM -~ common LIN = linear taper = - ,
COMP = composition LK WASH = lock washer bC - 3,‘:{,,";0(, cireuit LS - tantalum
COMPL = complete LOG = logarithmic taper PF = picofarads = 10°12° - :
= . ] picofarads = 10 TGL toggle
CONN = connector LPF = low pass filter farads THD - thread
g;'l’ = ca(ti‘x‘ni(;xgplattebe PH BRZ = phpsphor bronze Tl = titanium
oW = cockwise M = milli = 10°3 PHL = gmllii?svme TOL = tolerance
MEG = meg = 10 = pei g = trimmer
= i MET FLM = metal film voltage . TWT = traveling wave
Bﬁm = g:il:,:ﬂted carbon MET OX , = metallic oxide PNP = positive-negative- tube
MFR = manufacturer 2/0 _ gg:;t“)"fe
ELE = trolyti MHz = mega Hertz Cope = i = 106
ENC?\'I;’ = z:f:apgusl'a;:d MINAT = miniature POLY = polystrene f micro = 10
EXT = external - MOM = momentary PORC = porcelain
MOS = metalized POS = position(s) VAR = variable
F = farads substrate POT = potentiometer VDCW = dc working volts
FH = flat head MTG = mounting e = peak-to-peak
FILH = Fillister head MY = “mylar” P1 = point .
FXD - fixels : PWV = peak working volt- . w/ = w“t‘:
- age = watts
. N = nano (10°9) ; " WiV = working inverse
G = giga (109) " N/C = normally closed RECT = rectifier ' © voltage
GE 7 fermanium NE S e RE Ipdomayme  ww - wieowd
N! PL = nickel plat = wW/0 = without
GRD = ground(ed) nickel plate right hand / withou
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Model 8600A Replaceable Parts
Table 6-2. Replaceable Parts
R N \.
eference | 4p oot Number Qty Description Mfr Mfr Part Number
Designation ; ‘ Code
Al 08600-60008 1 BDAWD.ASSYSCOUNVER 284580 086N0-60008
AlC1 0180-0229 8 C2FXD ELECT 33 UF 10% 10VDCW 28480 0180-N229
Al1Ql 18540232 & TSTR:SI NPN(SELECTED FROM 2N3440) 28480 1054-0232
AlQ2 1854-0071 23 TSTR1STI NPNISELECTED FROM 2N3704) 28480 1854-nN0N71
AlR1 07570442 36 RZFXD MET FLM 10.0K 1% 1/8W 14874 Cé4
ARR2 0757-0442 RZFXD MET FLM 10.0K 1% 1/8W 14674 Ca4
ALR3 07570442 R:FXD MET FLM 10.0K 1% 1/8W 14674 C4
AIRS 0757-0438 30 RIFXAD METY FLM S5.11K 1% 1/8%w 14674 C4
AlUl 1820-00%5 9 IC:TTL DECADE COUNTER N129% SN43%56
AlU2 1820-0204 1 IC:TTL J-K MASTER-SLAVE n129% SN4464H
AlU3 1820~0301 5 IC:TTL QUAD LATCH BUFF STORAGE N0129% SN&446D
AlUA ) 1820-0077 1 ICITTL DUAL D FF [LATCH) Nn129% SN43%4
AlUS ) 1820~005%5% IC:TTL DECADE COUNTER 0129% SN43564
AlU6 1820~0301 ; IC:TTL QUAD LATCH BUFF STORAGF 01295% SN4AGLD
AT 1820-0100 5 IC:YTL NIXIE DRIVER, DECODER '0129% SN446?2
-AlUB 1820~005%% IC:TTL DECADE COUNTER 601295 NG5 6
Alu9 1820-0100 YC:TTL NIXIE DRIVER, DECODER n1295 SNALKL?
AlULl0 1820-0301 IC:TTL QUAD LATCH BUFF STORAGE 01295% SN4ALD
AlUll 1820~0100 IC:TTL NIXIE DRIVER, DECODER 01295 SNA4L 2
AlUL12 1820-0301 YC:TTL QUAD LATCH BUFF STORAGE 01295 SNAALT
Alul3l 1820~0100 ICsTTL NIXRE DRIVER, DECODER 0129% SNA&LL2
AlULA 1020-005%% IC:TTL DECADE COUNTER 0129% SN43%6
AlUlS 1820-0100 IC:TTL NIXIE DRIVER, uLECODER 01295 SNLAL?
AlULS 1820~0301 ICITTL QUAD LATCH BUFF SVORAGE 0129Y SN44LS
AlUL? 1820-00%% 1C:TTL DECADE COUNTER 01295 SN4356
A2 08600~60009 1 BOARD ASSY:CONTROL 28480 086N0~-6N0NY
A2CR1 1902~3404 2 DIDDE BREAKDOWN:82.5V 5% 28480 1902-34N4
A2CR2 1902-3404 DIODE BREAKDOWN:82.5V 5% 28480 1902~3404
A2CR3 1901-0025% 31 DIODE:SILICON 100MA/1V 07267 FD 2387
A2CR4 l901-0025 DIODE:SILICON 100MA/1V 07263 FD 238”7
A2CRS 1901-0025 DIODE:SILICON 100MA/Z1IV 07263 FD 2387
A2CR& 1901-002% DIODE:SILICON 100MA/LY 07263 FN 2387
A2CR7 1901~-002% DIODE:SILICON 100MA/LY 07263 FD 2387
A2CRS 1901-002% DIODE:SILICON 100MA/LYV 07263 FD 2387
A2Q1 1854~0232 TSTR:ST NPN{SELECTED FROM 2N3440) 20480 1854~02732
A2Q2 18%54-0232 TSTR:SI NPNISELEUTED FRDM 2N3440) 284R0 |ﬂ54-0?3?
A2Q3 1854-0232 TSTAR:ST NPN{SELECTED FROM Z2N3440) 28480 1854-02732
A2R1 0698-3157 5 R:FXD MET FLM 19.6K 1% 1/8W 14674 (o
A2R2 0757~0442 RIFXAD MET FLM 10.0K 1% 1/08W 14674 Ch
A2R3 0698-3157 RSFXD MET FLM 19.6K 1% 1/8W 14674 Ca
A2R4 0137-0442 ! R:FAD MET FLM 10.0K 1% 1/8BW 14674 C4
A2RS5 0698~-3157 ’ RIFXAD MET FLM 19.6K 1% llﬂﬂ 14674 Ca
A2R& 0T57~0642 R:FXD MET FLM 10.0K 1% 1/8W 14874 Ch
‘A2R7 0757~0199 7 RZFXD MET FLM 21.5K OHM 1% 1/8W 14674 Ch
A2R8 0757-0199 .Rlﬁfb MET FLM 2l,5K OHM 1X 1/8W 14674 C4
A2R9 0757-0199 KIFXD MET FLM 21.5K ONM 1T 1/8W 14674 Ch
A2R10 0757-0199 RZFXD MET FLM 21.5K DHM 1% 1/8W 14674 (4
CA2R11 0757-0199 R2FXD MET FLM 21.5K DHM 1X 1/8W 14674 [
. A2R12 0157~-0199 RE:FAD MET FLM 21.5K DHM 1% 1/8W 14674 Ca4
A2S1 3101-~-1388 1 SWITCH:PUSHBUTTON OPDT 5 STATIONS 71590 PB-1%
A3 . UB600-60003 1 BODARD ASSYZINPUY AMPLIFIER 28480 08600-6000n3
A3C1 0180-0197 9 C:FXD ELECT 2.2 UF 108 20VDCW 56289 1500225 X902"A2-DYS
A3C2 0180-0197 CtFXD ELECT 2.2 UF 10% 20VDCW’, 56289 150D22%5X9020A2-0YS
A3C3 0180-0197 CtFXAD ELECT 2.2 UF 10% 20VDCW 56289 1SOD22S5XNON20A2-DYS
A3CA 01%0-0121 2 C:FXD CER 0.1 UF +80-20% S0VDCW 56289 SCS0RTS~-UML
A3CS 0170-004A0 \ 1 CIFXD MY 0.047 UF 10X 200VDCW 56289 192P47392~-P1S
A3C6 0180-0229 C:FXD ELECT 33 UF 10% 10VDCW 28480 0180~N229
A3CT 015n0-0121 C:FXD CER 0.1 UF +80-20% S0VDCW 56289 SCS50ORTS~CM).
A3CE 0160-34%59 1 C:FXD CER 0.02 UF 20% 100VDCW 56209 CO23F10IH20INS22CDH
A3CQ 0160-2257 3 CZFXD CER 10 PF 5% 500VDCW 72982 301~-000-COHO=-1NNH
A3Cl0 0160-205% 16 CeFXD CER 0.01 UF +80~-20% 100VDCW 91418 TA
A3C11 0160~22%7 C2FXD CER 10 PF 5% S00VDCW 72982 301-000-COHD-100J
ACL2 0160-20%% . C:FXD CER 0.01 UF +80-20% 10NVOCH 91418 TA
A3C13 0160~22%7 C:FXD CER 10 PF S% 500VDCW 72982 3N -NNO-COHN-100)
" A3CLA 0160-22%0 1 C:FXD CER 5.1 PF 5SN0VDCW 72982 INY-N0O0~COHN-%19F
AJICR1 1901~002% DIODE:SILICON 100MA/Z1V 07263 FD 2387
A3CR2 1901~002% DIODE:SILICON 100MA/LYV 072863 FD 2387
A3Q1 1854-0009 LY TSTR1SI NPN ' 80131 2NTN9
A3Q2 18%4-0009 TSTR2S51 NPN anl13l 2NTN9
A3Q3 1854~0009 TSTR1S1 NPN anial 2NT09
A30Q6 1854~0009 TSTR:ST NPN 80131 2NT09
A3Q5 1854-0019 L3 TSTR:SI NPN 20480 1854-0N19
A3Q6 1854~0019 TSTR"SI NPN 28480 10540019
A3Q7 1854~0019 TSTR1S1 NPN 20480 ~ 1854-0019
A3Q8 10%4-~0019 TSTR:SI NPN 28480 1854-0019

See introduction to this section for ordering information
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Replaceable Parts | | 1 | o Model 8600A

Table 6-2. Replaceable Parts (Cont.) ‘ |

Reference ). i Mfr

oo eE  IHP Part Number| Qty Description Mfr Part Number

- Designation . Code
A3Q9 1853-0020 15 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1833-0020 !
A3Q10 185%-0062 1 TSTR31S1 FET 30V 01295 2N1595 h
A3Q11 1854-0023 1 TSTR1S1 NPNISELECTED FROM 2N2484) 28480 1854-0023
A3Q12 1854~0071 TSTR2SI NPNUSELECTED FROM 2N3704) 28480 1854-0071
A3Q13 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 20480 1853-0020 I

b
A3Ql4s 1854-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854-N071 !
A3Q15 18%53-0020 TSTRISI PNPISELECTED FROM 2N3702) 28480 1853-0020 f
A3R1 0683-10%% 3 R:FXD COMP 1 MEGOHM 5% 1/4W o1t21 8 10%5 !
A3R2 0683-105%5 R2FXD COMP 1 MEGGHM 5% 1/4W o112t CB 105% !
A3R3 0683-1055 RIFXD COMP LI MEGOHM 5% 1/4W 01121 CB 105%
A3R4 - 0698-~0085% 2 REZFXD MET FLM 2.61K OHM 1% 1/8W 14674 Cé i
A3RS5 07%7-0420 3 , RZFXD MET FLM 750 OHM 1% 1/8W 16674 c4 )
AJR6 0698~-3153 1 RIFXD MET FLM 3.83K 1% 1/84 91637 MFF-1/10-32 )
A3R7 0757-0438 . RIFXD MET FLM S.11K 1% 1/8W 14674 C4 v {
A3R8 0698-34%9 1 R:FXD MET FLM 383X OHM 1% 1/8W 28480 0698-34%9 i :
A3R9 0757~0438 R2FXD MET FLM 5.11K 1% 1/0W ' 14674 Ch i
A3R10 0698~-3158 3 RZFXD MET FLH 23.7K OHM 1% 1/8W 28480 0698-3158 g
A3R11 ) 0698-3446 2 RIFXD MET FLM 383 OHM 1X 1/8W 14674 cs }
A3R12 0698-3156 1 RIFXD MET FLM 14.7K OHM 1% 1/8W 14674 ca I
A3R13 0757~-0278 1 R2FXD MET FLM 1.78K OHM 1X 1/8W 284080 or57-0279 |
§

A3R14 0757-0478 RSFXD MET FLM S.11K 1% 1/8W 14674 () !
A3R15 0757-0442 RIFXD MET FLM 10.0K 1% 1/8W 14674 () {
A3R16 07570442 RIFXD MET FLM 10.0K 1% 1/6W 14674 ce !
A3R17 0757-0416 23 R:FXD MET FLMN 511 OHM 1% 1/8W 14674 C4 ]
A3R18 0757-0438 : R:FXD MET FLMN 5.11K 1% 1/8W 14674 Ca
A3R19 0698~34406 RIFXD MET FLW 383 OHM 1% 1/8W 14674 Ch . {
A3R20 ' 07570442 RIFXD MET FLM 10.0K 1% 1/8W . 14674 C4 :
A3R21 ) 0757-0438 RIFXD MET FLM 5.11K 1% 1/8W 14674 Cé4

A3R22 0757-0417 L) RIFXD MET FLM 3562 OHM 1% 1/84W 14674 Cs ]
A3R23 0757-0274 - 2 RIFXD MET FLM 1.21X OMM 1% 1/8W 28480 0757-0274 ‘
A3R24 : 07570417 RzFAD MET FLM 562 OHM 1% 1/8W . 14674 C4 i
A3R25 ' 0757-0280 24 R:FXD MET FLM 1X DHM 1% 1/8W 14674 Ch . ) k
A3R26 0T157-0416 REFXD MET FLM 511 OHM 1X 1/8W 14674 ()
A3R27 0757-0438 RIFXD MET FLM S.11K 1% 1/8W 14674 Ce

A3R28 ' 0757-0416 R:FXD MET FLM S11 OHM 1% 1/8W o 14674 Ca

A3R29 0698~008% R3FXD MET FLM 2.61K OHM 1% 1/8W 14674 C4

A3R30 0757-0438 RIFXD MET FLM S.11K 1% 1/8W 14674 Cé4

A3R31 0T757-0416 RIFXD MET FLM %11 OHM 1% 1/8W 14674 Céh

A3R32 07570438 : RIFXD MET FLM S.11K 1% 1/8W 14674 Cs

" A3R33 0757-0438 RIFXD MET FLM S.11K X% 1/8W 14674 Ca

A3R34 ) 0757-0416 ) R:FXD MET FLM 511 OHM 1% 1/06W 14674 C4
A3uUl 18200328 2 1C:TTL QUAD 2-INPT NOR GATE ) 01295 SN&AS T

A4 . 08600-60005 1 BOARD ASSY:COMPARATOR 28480 0L50n-6n0NN5

A4Cl1 0160~3456 5 C:FXD CER .001 UF 10% 250VDCW 56289 COLTF251F102KEL12-CDH

A4C2 0160-2049% ‘ C:FXD CER 0.01 UF +80-20% 100VDCW 91418 TA

A4C) 0160-0154 2 C2FXD MICA MY 0.,0022 UF 108 200VDCW 56289 192p22292-PTS

A4CH 0140~0204 5 C:FXD MICA 680 PF 5% 72136 ROM15F6B1J3C
A4CS 0140~-0208 CiFXD MICA 680 PF 5% 12136 RDM15F681J3C

A4C6 0140-0208 C:FXD MICA 680 PF 5% 12136 RDM15F681J3C

AACT 01800197 ) CIFXD ELECT 2.2 UF 10% 20VDCW 56289 150D22%5X9020A2-DYS

A4C8 0180~0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 150D22%5%X9020A2-DYS
AACY 0160~20%5% C:FXD CER 0.01 UF +80~20% 100VNCW 91418 TA
A4Cl0 0160~205%5% C2FXD CER 0.01 UF +80-20% 100VDCW . 91418 TA ]
AsC11 0180-0373 5 C:FXD ELECT 0.68 UF 10% 35VDCW 56289 150D68B4X9035A2-DYS

A4CL2 0180~-0373 C3FXD ELECT 0.68 UF 10% 3%VDCW 56289 150D684%X9035A2-DYS
A4C13 0180-0373 C:FXD ELECT 0.68 UF 10% 3I5VDCW 56289 150D684X903%A2-DYS
AAC14 0140~-0208 C:FXD MICA 680 PF 5% 72136 RDM15F681J3C
A4CLS 0180-0373 CtFAD ELECT (.68 UF 10% 35VDCW 56289 150D684X9035A2-DYS
A4CLS 0140-0208 C2FXD MICA 680 PF 5% Y2136 RDM1%F681.03C
ASC1T7 01602055 C2FXD CER 0.01 UF +80~20% 100VDCW - 91418 TA
A4C18 0180-0373 C3FXD ELECY 0.68 UF 10% 35VDCW 56289 150D684X9035A2~DYS
A4RL1 0757~ 1288 2 REIFXD MET FLN 14674 Ce
AMR2 U757~ 1458 6 RSFXD MET FLM 91637 MF-1/10-32
A4R3 07%7-0416 REFXD MET FLM 14674 Ce
ASRS 0757 -0458 RIFXD MET FLMN 51.1K 91637 MF~1/10-32

‘A4RS 0757-0438 R:FXD MET FLM 5.11K 14674 Ce
A3RS 0698-3139% [ RIFXD MET FLM 4.64K 91637 MFF-1/710-32
AART 06498-315%5% RzFXD MET FLM 4.64X 1X 1/06M 91637 MFF~1/10-32
AARD 0698-315%3 RIFXAD MET FLM 4.64K 1% 1/6W 91637 MFF~1/710-32
A4R9 0698~0083 9 RIFXD MET FLM 1.96K OHM 1% 1/8W 14674 (o

d
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Model 8600A Replaceable Parts
Table 6-2. Replaceable Parts (Cont.)

Reference (L4p part Number| * Qty Description Mfr Mfr Part Number

Designation Code |
A

AMR10 0757-0279 11 RIFXD MET FLM 3.16K OHM 1% 1/8W 14674 Cé4

A4R11 0757-0h41 15 RIFXD MET FLM 8,25K OHM 1% 1/8W 14674 Ca

ASRL2 0698-0003 RIFXD MET FLM 1.96K OMM 1% 1/8W 14674 Cé

AsR13 0757-0279 RIFXD MET FLM 3.16K OHM 1% 1/8W 14674 Ch

AARLS 0757-04h1 RIFAD MET FLM 8,25K OMM 1% I!BH 14674 Cs

A4R1S 0698~0003 RIFXD MET FLM 1.96K OMM 1% 1/8W 14674 Cs

AARLS 071%7-0279 RIFXD MET FLM 3.16K OHM 1% 1/8W 14674 C4

AMRL7 0757-0h41 RIFXD MET FLM 8,25K OMM 1% 1/8W 14674 C4

AARLS 0757-0438 RIFXD MET FLM 5.11K 1% 1/6W 14674 Cs

ASR]19 0757-0438 RIFXD ‘MET FLM 5.11K 1% 1/8W 14674 Cé

AAR20 0757-0438 RIFXD MET FLM S5.11K 1% 1/8W 14674 CH

ASR21 0757-0416 R2FXD MET FLM S11 OHM 1X 1/64W 14674 C4

A4R22 0757-0441 RZFXD MET FLMN 8.25K 1% 1/8M 14674 Céa

A4R23 0757-0816 RIFXD MET FLN 511 OHM 1% 1/8W 14674 Ca

ASR24 0757-0441 RIFXD MET FLM 8.25K 1% 1/8W 14674 Cé

A4R23 0737~0416 RIFXD MET FLM 511 OHM 1% 1/84 14674 C4

A4R26 0737-0441 RIFXD MEY FLM 8.25XK 1% 1/8W 14674 Cé

AAR27 0757-0416 _RIFXD MET FLM 511 OHM 1% 1/8W 14674 Cé

AAR28 0757-0441 RIFXD MET FLM 8,25k OHM 1% l/8W - 14674 C4

ASR29 0737-0418 R2FXD MET FLM 511 OHM 1% 1/6W 14674 C4d

A4R30 0757-0441 RIFXD MET FLM §.25K ONM 1% 1/84 14674 Cé

A4R31 07%7-0418 RIFXD MET FLM 511 OHM 1% 1/8W 14674 Ch4

AAR32 07587-8441 RIFXD MET FLM 8.25x OWM 1X 1/8W 14674 C4

ASR33 07570416 RIFXD MET FLN 511 OHM 1T 1/84 14674 ()

ASR3S 0757-0416 RIFXD MET FLN 511 OHM 1% 1/8W 14674 C4

ASR3S 0757-0416 RIFXD MET FLM S11 OHM 1S 1/8W 14674 Cn

ASR3IG 07570438 RIFXD MEY FLM 5.11K 1% 1/8W 14674 C4

AAR3T 0757-0438 RIFXD MEY FLM S.11K 1X 1/6W 14674 Cé

ASR3S 0757-0438 R2FXD MET FLM 5.11K 1% 1/8W 14674 Cs

AAR39 0698~3442 [ RIFXD MET FLM 237 OHM 13 1/8M 20480 0698-1442

ASRAD 0698-3442 RIFXD MEV FLM 237 OHM 1% 1/6W 28480 0698-2442

AARS ] 0698-3442 RIFXD MET FLM 237 ONM 1% 1/8W 28480 0698-"442

A4RA2 06908~-31%% REIFXAD MET FLM 4.64K 1X 1/8W 91637 MFF~?/710-32

AARA3 0698-0083 RIFXD MET FLM 1.96K OHM 1% 1/8W 14674 A

AARAS 0757-0279 RIFXD MET FLM 3.16K OHM 1% 1/8W 14674 ()

ASRAS 0757-uhhl RIFXD MET FLM 8.25K OMM 1% 1/8W 14674 Cé

AMRANS 0757-0438 RIFXD MET FLM S.11K 1% 1/8W . 14674 C4

AARAT 0757-0416 RIFXD MET FLM 511 OHM 1X 1/8W 14674 c4

A4R4D 0757-0441 RIFXD MET FLM 8.25K 1% 1/8W 14674 Cé4

AGRAY 0757-0416 RIFXD MET FLM S11 OHM 1% 1/8W 14674 C4

AARSO 0757~-0h41 R2FXD MET FLM 8.25K OHM 1% 1/8W 14674 Ca4

AMRSL 0757-0416 RIFXD MET FLM 511 OHM 1% 1/8M 14674 ()

AARS 2 0757-0438 RSFXD MET FLM S5.11K 1% 1/8W 14674 Cé

AMRS3 06968-3442 RIFXD MET FLM 237 OHM 1% 1/8W 28480 0698-3442

ASR%SS 0698~31%5% REIFAD MET FLM 4.64K 1% 1/8W 91637 MFF~1/10~32

AARSS 0698~-0083 RIFAD MET FLM 1.96K OHM 1% 1/8W 14674 Ca

ASRSS 0T57-0279 RIFXD M3T FLM 3.16K OHM 1% 1/8W 14674 Cé4

AARS? 0757-0441 RIEXD MET FLM 8.25K OHM 1% 1/8W 145674 Ch

AARS 8 0757~0438 RIFXD MET FLM 5.11K 1% 1/8W 14674 C4

AdRS9 0757-0416 RIFXD MET FLM 511 OHM 1% 1/8M 14874 ()

A4RSO 07570441 RIFXD MET FLN 8,.25K 1% 1/8N" 14674 CH

A4RS1 0757-0416 . RIFXD MET FLM 511 OHN 1% 1/8W 14674 Ca

AARS2 S 0757-04481 RIFXD MET FLMN 8.25K OHM 1% 1/0M 14674 C4

AMRS3 0757~0416 RIFXD MET FLM 511 OHM 1% 1/8M 14674 ()

ASRGS 0757-0438 RIFXD MET FLM S.11K 1% 1/8W 14674 (o

ALR6H 0698-3442 R:FXD MET FLM 237 OHM 1% 1/8W 28480 0698~3hh2

A4R66 THRU R70 0698=31"44 5. RIFXD MET FLM 4,22k oMM 1% 1/8W 28400 0698-3154

AsU1 1820-0201 2 INTEGRATED CIRCUITIOPERATIONAL AMPL 04713 MC 14396

ASU2 1821-0001 3 TRANSISTOR ARRAY:SI NPN 02738 CA3048

A4U3 1821-0001 TRANSISTOR ARRAY1S1 NPN 02735% CA30AG

ASUS 1821-00012 TRANSISTOR ARRAY:®Y NPN 02738 CA3046

A4US 1821-0001 TRANSISTOR ARRAY:SI NPN 0273% CA3044

ASUS 1821-0001 TRANSISTOR ARRAY3ISE ‘NPN 0273% CA30AS

AT 1020-~020% 2 I1COTYL . QUAD 2-INPY OR GATE <8480 1820-020%

AS 08400-80006 1 SOARD ASSYVITIAE BASE 28400 08800~60004

ASC1 0:80+0197 CIFND ELECTY 2.2 UP 108 20VDCH 56289 150D229%9020A2-0DYS

ASC2 0180~-0197 CIFND ELECT 2.2 UP 10R 20VDCW 56289 1850D229%X9020A2-DYS

ASC3 0180~0229 C:FXD ELECT 33 UF 10% 10VDCW 20480 0180~-0229

ABCH 0180-0228 1 , CIFXD ELECT 22 UF 10% 135VDCW 56209 150D226%X901582-DYS

ASCS 0160~-22%9 1 - C3PXD CER 12 PF 3% 500VDCW 72902 301-000~-COGN-120J

ASCs 0121-0036 4 CIVAR CER 3.5-18 PF 28480 0121-0036

ASCY 0150-3436 CiFXD CER .00) UF 10% 2350VDCW 56209 CO6TF231F 102KE12~CDH

ASCa 0160-2204 2 CiFXD NICA 100PF 3% ‘ 72136 ROM1I5F101J03C

ASC9 0160-2222 1 C:FXD NICA 1300 PF 5% 300VDCW 28400 0160-2222

ASC10 0160-3%933 1 C3FXD NICA ATO PF %% 100VDCW 00853 ROMLISFATIIIC

ASC11 0160-2204 CI1FXD MICA 100PF 3% 72136 RDM19F101J3C

See introduction to this section for ordering information




Replaceable Parts Model 8600A .
Table 6-2. Replaceable Parts (Cont.)

- Reference : . o Mfr j

St . HP Part Number| Q Description Mfr Part Number
Designation : ty P Code
ASCl2 0160~01%7 1 'C2FXD MY 0.0047 UF 10% 200VDCHW 56289 192P47292-PTS
ASCR1 1901-002% DIODE:SILICON 100MA/1V 07263 FD 2387
ASCR2 1901-002% DIODEISILICON 100MA/1Y 07263 FD 2387
ASCR3 1901-0025% DIODE:SILICON 100MA/1V 07263 FD 2387

, ASCRA 1901-002% DIODE:SILICON 100MA/LV 07263 FD 2387
ASCRS 1901-002% DIGDE:SILICON 100MA/1V 072863 FD 2387
ASCRS 1901-002% DIODEsSILICON 100MA/1Y 07263 FD 2387
A5Q1L 1854-0071) TSTRIST NPN{SELECTED FROM 2N3704) 28480 1854-0071
A5Q2 1854-0071 TSTR:IST NPNISELECTED FROMN 2N3704) 28480 108%4-0071
AS03 1854~-0071 TSTRILY NPNISELECTED FROM 2N3704) 28480 1854-0071
ASQ4 1854-0071 TSTR3SI NPNISELECTED FROM 2N3704) 28480 1854-0071
A5Q% 1854-0071 . TSTR3ISI NPNISELECTED FROM 2N3704) 28480 1854-0071
ASR1. 0757-0442 R:FXD MET FLM 1C.0K 1% 1/8W 14674 "CH
ASR2 07157-0199 RIFXD MET FLM 21.5K OHM 1% /8N 14674 Ch
A5R3 0757-0438 R:FXD MET FLM 5.11X 1% 1/8% : 14674 CH
ASR4 0757-0430 RIFXD MEY FLM S.11K 1% 1/8W . 14674 Ca
ASRS 0698~3151 1 RRFXD MET FLM 2.87K OHM 1% 1/8W 20480 0698~-3151
ASR6 0698-315%0 2 RIFXD MET FLM 2.37K ONM 1% 1/8% 28480 0698~3150
ASRT 0T757-0442 R:FXD MET FLM :0.0X 1% 1/8W 14674 Cé
ASRE ' 0757-0816 RIFXD MET FLM 511 OHM 1% 1/8W . 14674 [
ASR9 0757~0420 RIFXD MET FLM 7%0 OHM 1% 1/8M 14674 3

ASR10 0696~31%0 RIFXD MET FLM 2.37K OHM 1% 1/8W 2848C 0698-3150
ASR11 0757-0280 . ' R2IFXD MET FLM IK OHM 1% 1/8W , 14674 Cé

ASR12 . 0T57=-0442 RIFXD MET FLMN 10.0K 1% 1/3w 14674 Cs
A5R13 0157~0442 RIFXD MET FLM 10.0K 1% 1/78¥W 146TH Ca
ASR14 0757~0442 . RIFXD MET FLM 10.0K 1% 1/8M 14674 C4
ASR1S . . 0757~0459 L RIFXD MET FLM 356.2K ONM 1% 1/8W 91637 . MF-1/10-32
ASR16 0757~04%9 RIFXD MET FLN S6.2K OHM 1% 1/8M 91637 _MF-1/10-32
ASR17 0T757-0438 - RIFXD MET FLMW 5.11KX 1% 1/84W 14674 Ch
A5R18 07570442 RIFXD MET FLM 10.0K 1% 1/8MW 14674 [}
ASR19 0757-0442 R3IFXD MET FLN 10.0K 1% 1/84W 14674 CH
AS5R20 0787-0459 RIFAD MET FLM 56.2K OHM 1X 1/8W ) 91637 MF-1/710-32
ASR21 07157-045%9 RIFXAD MET FLM 56.2X OHM 1% 1/708W 918637 MF-1/710-32

- ABR22 0757~0442 RIFXD MET FLM 10.0K 1% 1/8W 14674 Ca
ASR23 075T7~0442 RIFXD MET FLM 10.0K 1% 1/8W - 14674 Cé4
ASR24 0757-0442 RIFXD MET FLM 10.0K 1% 1/8W 14674 Cod y
AS5U1 , 1820-00%% ; ' IC2TYL DECADE COUNTER 1 01295 SN4I%6
ASU2 18200068 1 IC:TTIL TRIPLE 3-INPUT POS NAND GATE 12040 SNT4LION

. ASU3 1820~0076 1 1C3TTL DUAL MASTER/SLAVE FF - 0129% SNA3SS
ASU4 1820~00%4 1 ICSTTL QJUAD 2-INPUT NAND GATE 01295 SN4342
ASVU% 1820-005% IC:TTL DECADE COUNTER 01295% SN4356
ASUb6 1820-005% ICITTL DECADE COUNTER 0129% SN4356
ASUT 1820~-00%5% IC:TTL DECADE COUNTER 0129% SN43%56
ASYL G410~0142 1 CRYSTALIQUARTZ 1.0 MH2 ' 28480 0410-0142
Ab 08u10-60706 1 BOARD ASSYIINHIBIT 28480 08400~-60006
A6C1 0160-2055 CiFXD CER 0.01 UF +80-20% 100VDCW 91418 TA
A6C2 0160~-345%6 CzFXD CER 001 UF 10% 250VDCW 56289 CO6TF251F102KEL2~-COH
A6C3 0160-3456 Ci1FXD CER .701 UF 108 250VDCNW . 56289 COOTF251F102KEL2-CDH
A6CH 0160-2055% CIFXD CER . 0.01 UF +80~20% 100VDCM 9141808 TA
ASCS . 0160~-2055% CtFXD CER 0.01 UF +80-20% 100YDCW 91418 TA
A6CSH - 0160-20%% C:FAD CER 0.01 UF +80~-20% 100VDCW i 91418 TA
AG6CT 0160-2033% CIFXD CER 0.01 UF +80-20% 100VDCWH ‘ 91418 TA
AGCHo 01460-20%% CIFXD CER 0.01 UF +20-20% 100VDCW 91418 TA
AGCY 0180-~0218 1 C:FXD ELECT 0.1% UF 10% 35VDCW 28480 0180~-0218
A6C10 : 0180-0376 1 C:FXD ELECT 0.47 UF 10% 35VDCHW 56289 150D474X9035A2~DYS
A6Cl1 0160~2672 2 C:FXD MY 0.047 UF 5% 80VDCW 28480 0160~-2672
A6C12 0160-2672 C3FXD MY 0.047 UF 5% B80VDCW 28480 0160~-2672
AGCR1 19010025 DIODE:SILICON LO0OMA/LY 07263 FD 2387
ABCR2 1901-002% DIODE:SILICON 100MA/1V 07283 FD 387
AGCR3 1901-002% DIODE:SILICON 100MA/1V ) 07263 FD 2387
AG6CR4 1901-0025 DIODE:SILICON 100MA/1V ' 07263 FD 2387
AGCRS 1901-0025% DIODE:SILICON 100MA/LY 07263 FD 2387
AGCRS 1901~0025 DIODE:SILICON 100MA/ 1LY 07263 FD 2387
ABCR7 1901-002% DIOODE1SILECON 100NA/LY 07263 FO 2387
AGCRS 1901-002% DIODEaSTLICON 100NA/YY 072863 FD 2387
AGCRY 1901-002% ' DIODE:SILICON 100MAZAV 07263 FD 2287
AGCR10 1902~004) | DIODE: BREAKDOWN 5.11V 5% 04713 S2110939-98
A6Q1 1853-0020 TSTR2ST PNP{SELECTED FROMW 2N3702) 28480 18%53~-0020
A6Q2 18%3-0020 TSTR:S1 PNPISELECTED FROM 2N3702) 28480 1853-0020
A6Q3 18%3-0020 ’ TSTR:S1 PNPISELECTED FROM 2N3702) 28480 1853~0020
AGQA 1854~-0071 TSYR2S1 NPNISELECTED SFROM 2N3704) 28480 1854~-0071
A6Q%S 18%53~0020 . TSTRuSI PNPISELECTED FROM 2N3702) 28400 18%3-0020
A6Q6 +10853-0020 TSTR3SI PNPISELECTED FROM 2N3702) 28480 18%3-0020
AGQ7 ' 18%94~0071 TSTRIST NPN(SELECTED FROM 2N3704) 20480 18%94-0071
A6Q8 ) 18%4-0071 TSTR:ST NPN{SELECTED FROM 2N3704) 28480 18%4~CNT1
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Model 8600A , ‘ : Replaceable Parts

Table 6-2. Replaceable Parts (Cont.) ‘ ;
Reference e - Mfr
- A HP Part Number| Q Description Mfr Part Number
Designation ty p Code
A6Q9 18%4-0071 TSTR:S1 NPN(SELECVED FROM 2N3704) 28480 1854-0071
A6Q10 18%3-0020 TSTR:SI PNPISELECTED FROM 2N3702) 208480 1853-0020
A6QL1 18%54-0071 TSTR2SI NPNISELECTED FROM 2N3704) 28480 1854-n071
ASQL12 1854-0071 TSTR1SI NPNISELECTVED FROM 2N3704) 20480 1854-n071
A8Q13 18545-0071) YSIRSSI NPN(SELECTED FROM 2N3704) 28480 185%54-0071
A6Q1Ll4 1854~-0071 TSTR2SI NPN{SELECTED FROM 2N3704) 20480 1854-00T71
A6Q15 1854-0071 TSTR2S1 NPN(SELECTED FROM 2N3704) 28480 1854-00T1
A6Q16 . 1854~-0071 TSTR2SI NPN{SELECTED FROM 2N3704) 28480 19%4-00T1
A6Q17 18%3-0020 TSTR2SI PNPISELECTED FROM 2N3702) 20480 1853~-0020
AGR1 . : 0757-0442 . RIFXD MET FLM 10.0K 1% 1/8w 14674 (o)
AGR2 08698-31680 3 R:FXD MET FLM 31.6K 1% 1/8W 14674 Ch
AGR3 : 0757-0465% LY RIFXD MET FLM 100K 1% 1/8W 14674 Co
ASRA 0757-0280 RIFXD MET FLM 1X OHM 1% 1/8W 14674 Cé4
AGRS 07357-0440 3 R:FXD MET FLM 7.%0K 12 1/RW 14674 Cé
AGRS . 0T57-0465% ' R:FXD MET FLM 100K 1% 1/8w 14674 Ca
AGR7 0698-3450 2 RIFXD MET FLM 42.2K OHM 1% 1/8W 28480 0698-3450
AGRS ' 0757-0482 2 . RIFXD MET FLM 75.0K DOHM 1X 1/8W 28480 . 0757-0467
AGRY 0T757-0438 " RIFXD MET FLM S5.11K 1% 1/8W 14674 C4
AGR10 . 0698~345%0 RIFXD MET FLM 42.2K OHNM 1% 1/8M 28480 0698~ 3450
AGR11 0737-0442 RIFXD MET FLM 10.0K 1% 178N 14674 Cs
A6R12 ' 0757-0440 RIFXD MET FLM 7.50K 13 1/8W 14674 Co
AGR13 - 0r157-0279 R2FXD MET FLN 3.16K OHM 1% 1/8W 14674 Ch
AGRL1 S or87-02719 RIFXD MET FLMN 3.16K OHM 1% 1/8W 14674 Ce4
AGRY™ 07137~0280 R:FXD MET FLM IX OHM 1% 1/8W 14674 Ca
AGR1.. ; 0757-0442 R:FXAD MET -FLM 10.0X 1% 1/8W 14674 Ch
AGRL7 0698-3180 RIFXD MET FLM 31.6K 1% 1/8W 14674 Cé
AGRL1S . 0T757~0442 R:FXD MET FLM 10.0K 1% 1/8W 14674 Ca4
AGR19 0757~-0442 RIFXD MET FLN 10.0K 1% 1/8W . 14674 Cs
ABR20 0757-0842 RIFXD MEY FLM 10.0X 1% 1/8W ‘16674 C4
ABR21 0698~-3454 1 R2FXD MET FLM 215K OHM 1% IIQH . 28480 0698-3454
ABR22 0T87-0438 RIFXD MET FLM 5.11K 1% 1/8W 14674 C4
ABR23 0757-0280 RIFXD MET FLM 1K OHM 1% 1/8W 14674 C4
AONZQ‘ 0737-0280 RIFXD MET FLM 1K OHM 1% 1/8W 14674 C4
ABR25S - 07%7-0280 RIFXD NET FLM 1K OHM 1% 1/8W 14674 C4
AGR26 0757-0280 ) R:FAD MET FLM 1K OHM 1% 1/8W 14674 C4
AGR27 . 0698-3160 R:FXD MET FLM 31.6X 1% 1/78W 14674 ‘C4
ABR280 0757-0460 1 RIFXD MET FLM 61.9XK OHM 1% 1/8W 28480 0T57-0460
ABR29 07%7-0458 RIFXD MET FLM S1.1K OHM 1% 1/8W 91637 MF-1710-32
ABR30 0757-04%8 : RIFXD MET FLM S1.1X OHM 1% 1/0W 91627 MF-1/710-32
AG6R31 0757-0280 RIFXD MET FLM 1K OHM 1% 1/8W 14674 Ce
AGR32 0757-1094 2 RIFXD MET FLM 1.47X OHM 1X 1/8W 14674 C4 7T-0
AGR33 0757~0428 2 RIFXD MET FLMN 1.62K 1% L1/8W 14674 Cé
ASR3S 0137-0279 RIFXD MET FLM 3.16K ONM 1% 1/8W 14674 Cé
AGR3IS 0157-0428 RIFXD MET FLM I,bZK 1% 1/8% 14674 Cs
A6R36 0157-0279 R2FXD MET FLM 3.16K DHM 1% 1/8¥W 14674 C4
ABR3T . 0698-0003 ) REIFXD MET FLM 1.96K OHM 1% 1/8W 14674 ()
AGR38B 0757-0279 R:FXD MET FLM 3.16K OMM 1% 1/8W 14674 Ch
AGR39 0757-0280 RIFXD MET FLM 1K DHM 1% 1/8W 14674 Co
Ablbo 07570442 R:FXD MET FLM 10.0K 1% 1/8W 14674 Co
AGRAL 07157-0280 RIFXD MET FLM 1K DHM 1% 1./8W 14674 CH
ABRA2 0698-31%7 RIFXD MET FLM 19.6K 1% 1/8W 14674 (WY
AGRA3 0757-0442 RIFXD MET FLM 10.0X 1% 1/8W 14674 Ch
ASR4S 0T757~-0442 RSFXD METY FLMN 10.0K 1% 1/8W 14674 Cé4
AGRLGS 0698~3157 RIFXD MET FLM 19.6K 1% 1/8W 14674 Ce
AGRAS 0T57~-04062 RIFXD MET FLM 75.0K OHM 1% 1/8W 28480 QI8 7~ 0N44?
AOGRAT 0698~-3444 | REFAD MET FLM 316 OHM 1% 1/8N 28480 0690~ 3444
A6R48 0757-0438 RIFXD MET FLM S5.11K 1% 1/8W 14674 (Y
ABRA9 0698-0083 RI2FXD MET FLMN 1.96K OHM 1% 1/8W 14674 c4
AGRS0 0698-315%9 1 RIFXD MET FLM 26.1K OHM 1% 1/08W 75042 CEA
AGRS L N0757~0438 RIFXD MEY FLM S.11K 1% 1/8W 14674 C4
\ 4 .
AbU1L 1820~-020% IC:TTL QUAD 2-INPT Ok GATE 20480 1820-0205
AY . 08600~-60002 1 BOARD ASSY:REGULATOR 20480 0860060002
ATC1 0180-0229 C*FXD ELECT 33 UF 103 10VDCW 20480 . 0180~0229
ATC2 0.80-0229 ’ C3FXD ELECT 33 UF 10% 10VDCH 28400 v 2180-0229
ATC3 © 0180-0229 ) CaFXD ELECY 33 UF 108 10VDCW ,"\ 28480 0180-0229
ATCA 0160~34%% B 4 CIFXD CER 470 PF 10% 1000VDCM 56209 CO6TFI02FATIKS2?
ATCS 0180~34%58 CIFXD CER 470 PF 10% 1000VDCW 56289 COBTFIO2FATIKS?2?
ATCo . 0160-34%8 C:FXD CER .001 UF 10% 2%0VDCW 56289 COATF251F102KEY2-CDH
ATC? 0180-0229 C:FXD ELECT 33 UF 10% 10VDCW ’ . 28480 " 180-0229
ATC8 .0180-0118 o 4 C3IFXD ELECT 6.3 UF 10% 3SVDCNW o 56209 150D6A5X903%82-DYS
ATC9 0180-0116 CtFAD ELECT 6.8 UF 10% 38VDCW ’ 56289 150D68%5X903582~DYS
ATCR1 ' 1901-002% DIODE:SILICON 100MA/1V - 072863 FD 2387 '
ATCR2 } . 1901-002% DIODE:SILICON 100MA/1YV ! . 07263 FD 2387
ATCR3 1901-002% ) DIODE:SILICON 100MA/1V 07263 FD 2387
ATCRQ 1902-0048 1 DIDDE :BREAKDDNN 6.81V 5% 04713 S210939~134

See introduction to this section for ordering information
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Replaceable Parts Model 8600A
.
Table 6-2. Replaceable Parts (Cont.)
Reference I Mfr
- . HP Par. Number| Q Description Mfr Part Number

. Designation ty ‘ P Code |
ATMPL 120%-008% 2 HEAT SINK3SENICONDUCTOR 20480 120%-000%
ATMP2 1205-0085% HEAT SINX:SEMICONDUCTOR 20480 120%~-008%
ATQL 18%54-0072 1 TSTR3SI NPN 80131 2N30%4
ATQ2 18%53-0001 1 TSTR1SI PNP{SELECTED FROM 2N1132) 20480 168%3-0001
ATQ3 18%53-00%2 1 TSTR:S1 PNP . 80131 2N37460
ATQ4 1853-0020 TSTR1S! PNP{SELECTED FROM 2N3702) 28480 18%3-0020
ATR) 07157-0420 RIFXD MET FLM 750 OHM 1% 1/8W 14674 Ca
ATR2 2100-1737 3 RIVAR ‘MWW S00 OMM 3% TYPE V 1IN 20480 2100-175%7
ATR3 0698-0083 RIFEXAD MET FLM 1.96K OMM 1% 1/8W 14674 [ )
ATRS 07%57-0280 RIFXD MET FLM 1K ONM 1% 1/8W 14874 - CH

ATRS 0787-0280 RIFXD MET FLMN 11X OHM 1% 1/8M 14674 (o 3
ATRS 07%57-0280 RIFXD MET FLM 1K OHM 1% 1/8W 14674 CA

ATR7? 0698-0082 2 R3FXD MET FLM 464 OHM 1% 1/8W 146746 [

ATRE 0698-3155 RIFXD MET FLM 4,.464K 1% 1/8W 916837 MFF-1/10~-32
ATR9 0698~-0082 RIFXD MET FLM 4646 OHM 1% 1/ 14674 CH

- ATR10 0757~-0288 RIFXD MET FLM 9.09X OHM 1% 1/8W° 14674 CHh

ATR11 0757-0317 1 RIEXD MET FLM 1.33K ONM 1% 1/8W 14674 cC4 V-0

ATR12 oslL1-15%2 1 RIFXD WW 0.56 OHM 5% 2¥ 20480 0811-15%2
ATR13 0683-05653 2 RIEXD COMP 5.6 OMM 3% 1/4W 01121 CB N568
ATR14 0757-0417 RIEXD MET FLM %62 OHM 1% 1/8W 14474 Cé

ATR1S '0757—0209 1 RIFXD MET FLM 13.3XK OHM 1% 1/8W 28480 0ors71-0209
ATR16 0698-0084 2 RIFXD METV FLM 2.15K 1% 1/8W 14674 Cs

ATRLIT 2100-17%7 RIVAR WW 500 OHM 5SS TYPE V 1IN 28480 2100-17%7
ATR1E 0698~0083 RIFXD MET FLM 1.96K OMM 1% 1/8W 14674 Cs

ATR19 0683-0%65% RZEXD COMP 5.6 OMM 9% 1/4M 01121 Co 0565
ATR20 0698-00084 RIFXD MET FLM 2.15K 1% 1/8w 14674 CH

ATR21 2100-17%7 RZVAR WN 500 OHM 5% TYPE V 1IW 20480 2100-17%7
ATR22 0757-0440 R3FXD MET FLM 7.%0K 1% 1/8W 148674 Ca

ATUL 1820-0196 3 IC3sVOLTAGE REGULATOR 07263 S5L8998

ATU2 1820-0196 JICIYOLTAGE REGULATOR 07263 S18998%

ATU3 1820-0196 IC3VOLTAGE REGULATOR 07263 SL899%

A8 08600-60007 1 BOARD ASSY:Y=-AX1S 28480 08600-60007
A8SC1 0180-1738 1 C3FXD ELECT 0.22 UF 10% 35VDCHW 20480 0180~173%
ABC2 0180~-0229 CSFXD ELECT 33 UF 10% 10VDCW 20480 0180-0229
ABC3 0180-0197 CIFXD ELECT 2.2 UF 10% 20VDCW 56289 150D0229%9020A2~0YS
A8C4 0180-0197 CIFXD ELECT 2.2 UF 108 20VDCW 56209 150D22%%X9020A2~0DYS
ABCS 0160-20%5% CIFXD CER 0.01 UF +80-20% 100VDCW 91419 TA

ARCS 0160-2055 CSFXD CER 0.01 UF +80-20% 100VDCW 91418 TA

ABCT 0180-215%1 2 C:FXD ELECT 3.3 UF 10% S0VDCW 37942 TAS

ASBCS - 0180-2141 CIFXD ELECT 3.3 UF 10% 30VDCW 37942 TAS \
ASC9 0180~220% 3 C:FXD ELECT 0.33 UF 108 335VDOCW - 56289 150D0334%903%5A2-DYS
ABC10 0180~-1743 1 CIFXD ELECT 0.1 UF .10% 35VDCW 56289 150D104X90235A2-DYS
ABC11 0160-01%4 CSFXD MICA MY 0.0022 UF 10% 200VDCMW 5862089 192P22292-P1S
ABC12 0160-20%5% CsFXD CER 0.01 UF +80-20% 100VDCW 91418 TA

ABCL3 0160-209% C:EXD CER 0,01 UF +80-20% 100VDCW - 91418 TA

ABCR1 1901-0025% DIODESSILICON 100MA/1Y 07263 FD 2387
ABCR2 1901-0025% DIGDE:SILICON 100MA/1LV 07263 FD 2387
ABCRY 1901-0028% DIODEISILICON 100MA/1YV 07263 FO 2387
ABCR4 1902~3094 s DIODE BREAXDOWN:S.11V 2% 208480 1902-3098
ABCRS 1901-002% DIODE:SILICON 100MA/LV 07263 FD 2387
ABCRS 1901-002% DIODE:sSILICON 100MA/1Y 07263 FD 2387
ABCRT 1902~3094 DIODE BREAKDOWN:25.11V 2% 28480 1902-3094
ABCRSA 1902-3094 DIODE BREAKDOWN:S.11V 2% 20480 1902-3094
ABCR9 1902-3094 DIODE BREAKDOMN:S.11V 2% 28480 1902-3094
ABCR10 1902-3094 ! DIODE BREAXDOWN:IS3,.11V 2% 28480 19n2-3094
ASCR11 1902-3110 2 DIODE BREAKDOWN:S.90V 2% 28480 1902-3110
ABCR12 1902-3110 DIODE BREAXDOWN:S.90V 2% 28480 1902-3110
AB8Q1 1854=-0071 TSTR1ST NPN(SELECTED FRON 2N3704) 28480 18%4-0071
ABQ2 18%3-0020 TSTR3S! PNPISELECTED FROM 2N3702) 20480 18%3-0020
ASQ3 10%54-0071 TSTR1S1 NPN{SELECTED FRON 2N3704) 20480 1854-0071
ABQ4 18%3-0020 TSTR31SI PNPISELECTED FROMN 2N3702) 28420 18%3-0020
ABQS 1853-0020 TSTR1SI PNP(SELECTED FROM 2N3702) 28480 18%3-0020
ABQ6 18%3-0020 TSTRISI PNP{SELECTED FROM 2N3702) 28480 18%3-0020
ABSQ7 18%54-0071 TSTRIST NPN{SELECTED FRON 2N3704) 208480 183%54~-0071
ABQS 1854-0071 TSTR1SI NPN(SELECTED FROM 2N3704) 28480 18%4~0071
ABQ9 18%54-00T1 TSTR:SI NPNISELECTED FROM 2N3704) 204080 18%4-0071
ABR1 0698-3442 RIFXD MET FLM 237 OHM 1% 1/8N 20480 06908~-3442
ABR2 07%7-1094 RIFXD MET FLM 1.47K OHM 1% 1/8W 14674 Cs% 7-0
ABR3 0737-0442 RE:EXD MET FLMN 10.0K 1% 1/08W 146746 Csa
ABR& 0757-0280 ' R2FXD MET FLM 1K OHM 1X 1/08¥W 14674 Coa
ABR%S 07571~0280 RiFHD MET FLM 1K OMM 1R 1/8W 14874 (A
ABRS 0757-0442 RIFAD MET FLM 10.0K 1% 1/8W 14674 Ch

. ABR7? 0757-0438 RIFXD MET FLM S1.1K OHM 1% 1/06W 91637 ME~1/710~32
ABRB 07%57-0417 RIFXD MET FLM 562 OHM 1% 1/8W 14674 Ce
ABR9 071%57-0280 R3FXD NET FLN 1K ONN 18 1/8% 14676 Cos

See introduction to this section for ordering information
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Model 8600A
Table 6-> Replaceable Parts (Cont.)
Reference e Mfr
: A HP Part Number{ Qt Description Mfr Part Number

Designation y P Code
ABR10 0757-0279 RIFEXD MET FLM 3.16K OHM 1% 1/8BW 14674 Co
ASR11 0757-0458 RIFXD MET FLM S1.1K OHM 1% 1/8W 91637 MF-1/10-32

" ABRL12 0T757-0419 1 RFXD MET FLN 6081 OWHM 1% 1/70M 14674 Ch
ABR13 0T57-0274 RIFXD MET FLMN 1.21K OMM 1% L/8W 28480 0T757-0274
ABR1 4 0757-0442 REFXD MET FLM 10.0K 1% 1/8M 14674 Ch
ABR1S 0757-0442 ' RIFAD MET FLN 10.0K 1% 1/8W 14674 [
ABR1G 2100-25%17 1 RIVAR FLN 30K OHNM 10% LIN 1/2w 20480 2100-2517
ABR17 , 0698-31%8 RIEXD MET FLN 23.7K OHM 1% 1/6W ) 28480 Ne90-~3158
ABR1O 0757-0438 R:FXD METY FLM S.11K 1% 1/8W : 14674 C4
ABR19 0T787-046% RIFXD MET FLM 100K 1% 1/8W 18674 C4y
ABR20 0T187-0442 R2FXD MET FLM 10.0K 1% 1/8W 14674 Co
ABR21 0757-0442 R2FXD MET FLM 10.0K 1% 1/8W 14674 [
ABR22 071%7-0280 RIFXD MET FLM 1K OHM 1% 1/8W 14674 Cad
ABR23 06906-3158 R:FXD MET FLM 23.7K OHM 1% 1/8W 28480 0690-3158
ABR24 0757-0280 RIFXD METY FLMN 1K OHM 1% 1/8W 14674 [
ABR25 0757-0280 RIFXD MET FLM IK ONM 1% 1/8W 14674 CA
ABR26 0698-3152 1 RIFXD MET FLMN 3.48K 1% 1/8W X 14674 Cé
ABR27 0757-0442 R:FXD MET FLM 10.0K 1% 1/8W ' 146T4 C4
ABR28 0T57~0442 RSFXD MET FLM 10.0K 1X 1/8W 14674 Ca
ABR29 0757-0438 RIFXD MET FLM S5.11K 1% IISH_ 14674 Ch
ABR30 0757-0416 RSFXD MET FLM 511 OHM 1% 1/u& 14674 CHh
ABR31 0757-0280 RIFXD MET FLN 1K OHM 1% 1/8W 14674 (o)
ABR32 0T57~-0280 R:FXD MET FLM 1IX OHM 1% 1/8MW 14674 Cé4
ABR33 07%57-0280 RIEXD MET FLM 1K OHM 1X 1/8W 14674 Ch
ABR3S 0757-0280 RIFXD MET FLMN 1K OHM 1% 1/8W 14674 CH
ABR3S 0757~-0465% RIFXD MET FLMN 100K 1% 1/8M 14674 Cs
A8U1 1820-0201 INTEGRATED CIRCUITIOPERATIONAL AMPL 04713 MC1439G
ABU2 1820-0328 ICSTTL QUAD 2~-INPT NOR GATE 0129% SN446T
A9 08600-60001 1 BOARD ASSYIRECTIFIER 28480 0g600-60001
A9C1 0180~-2102 2 C:FXD ELECT 700 UF +75-10% 25VDCW 28480 0180~2102
A9C2 0180~-2102 C3FEXD ELECT 700 UF +75-10% 25VDCW 28480 ol180-2102
A9C3 0180-1962 | S C3IFXD ELECT 18 UF +50-20% 250VDCHW 56209 390156F25NEJN4-DSA
A9CR1 1901-0028 12 DIODE:SILICON 0.75A 400P1V 04713 SR1358-9
A9CR2 1901~-0028 DIODEISILICON O0.T7SA A00PIV 0AT13 SR1358~-9
A9CR3 1901-0028 DIODE:SILICON 0.75A 400P1V 04713 SR1358-9
A9CRA 1901-0028 DIODE:SILICON 0.75A 400PIV 04713 SR1358-9
A9CRS 1901-0028 DIODEISILICON 0.73A 400PIV 04713 ‘SR1358-9
AGCR6 1901-0028 DIODE:SILICON 0.73A 400P1V 04713 SR13%8-9
A9CR7 1901-0028 DIODE:SILICON O.75A 400P1IV 04713 SR135A-9
A9CRS 1901-0028 DICDE2SILICON 0.75A 400P(V NaT13 SR1358-9
A9CR9 1901-0028 DIODE:SILICON 0.75A 400P1V 04713 SR1A58~9
A9CR10 1901-0028 DIODESSILICON 0.75A 400PIV . 0AT13 SR1358-9
A9CR11 1901-0028 DIOCDE:SILICON O.7%A A00P1V 04713 SR13%58~9
A9CR12 1901-0028 DIODE:SILICON 0.75A 400PIV 0ATL3 SR13%58~-0
A9R1 0687-2241 1 R2FXD COMP 220K OHM 10% 1/2W 01121 EB 2241

\
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Table 6-2. Replaceable Parts (Cont.)
Reference Mfr
- A HP Part Number| Q Description Mfr Part Number
Designation ty P Code
AlQ 08600~ 60016 1 PANELIREAR ASSY 28480 08600~-60016
Al0C1 0150-0119 1 C2FXD CER 2 X 0.01 UF 20% 2350WVAC 56289 36C219A2-C0N
A100S1 2140-0244% 1 LAMPSGLOW MINIATURE 95V 87034 A1H
Al10F1 2110-0202 1 FUSEzZ0,.50A 2950V 28480 2110-0202
Al0J2 12%50-0083 8 CONNECTOR2BNC 02660 31-221-1020
Al1043 1250~-0083 CONNECTOR2BNC 02660 31-221-1020
Al10J4 1250-0083 CONNECTOR28BNC 02660 31-221-1Nn20
AL0JS 12%0-0102 2 CONNECTOR: BNC 28480 12%0-0102
AlOJ6 1250-0083 CONNECTOR3 BNC 02660 31-221-1020
Al1007 1250-0083 CONNECTOR:BNC 02660 31-221-1020
Al0J8 1250-0083 CONNECTOR28NC 02660 31-221-1020
A1009 1250-0083 CONNECTOR:BNC 02660 31-221-1020
Al10J10 1250-0083 CONNECTOR: BNC 02660 31-221-1020
ALOMP1 T124~1765 1 LABEL®LINE MOD"™ 28480 T124-1765%
A10MP2 08600-00002 1 PANEL: REAR 28480 08600-00002
Al0S1 3101-1395 1 SWITCH:PUSHRUTTON DPDY-DB 76854 53-57280-121/A1H
AlOT1] 9100-3132 1 TRANSFORMEF: 2 PONER 28480 9100~3132
AlOwWl 08600-60012 1 CABLE ASSY:PRIMARY 28480 08600-60012
Al10AL 08600-60011 A BOARD ASSYIWIRING ' 28480 08600~60N11
A10A2 ‘5060~-1189 1 POWER LINE MODULE, NON-FILTERED 28480 5060-1189
All 08600-60010 1 BOARD ASSYIMOTHER 28480 08600~60010
All 08600~-40004 4
Al1C1 0180-21\1 2 " CEIFXAD ELECT 1300 UF +7%-10% 50VDCW 56289 36D132G050AA2A-DQB
AllC2 0180-2181 CIFAD ELECT 1300 UF +75-~-10% 50VDCW 56289 36D132G050AA2A-DQB
AL1DS1 1970-0042 6 TUBE INUMERICAL INDICATOR 83594 8~-57%0-5S
Al11DS1 1200-0405 6 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
AllDS2 1970-0042 TUBE :NUMER ICAL INDICATOR 83594 B8-5750-S
AllDS2 1200-0403 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
Al11DS3 1970~0042 TUBE :NUMERICAL INDICATOR 83594 8-57%0-S
A11DS3 1200-0406% SOCKETSTUBE FOR 85700 SERIES 83594 SK 207
Al1DS4 1970~0042 TUBE :NUMERICAL INDICATOR A3594 B8-57%0-S
AL11DSS 1200~-0405 SOCKET1TUBE FOR 5700 SERIES 83594 Sk 207
AL1DS5 1970-0042 TUBE tNUMERICAL INDICATOR 83594 B-%5750-S
Al11DSS 1200~0405 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
Al11DS6 1970~-0042 TUBEINUMERICAL INDICATOR 83594 8-5750-S
Al11DS6 1200~040% SOCKETITUBE FOR 5700 SERIES 83594 SK 207
All1J1 1250-0836 F 4 CONNECTORIRF SUB-MINIATURE 98291 50-0%3-0000
AllJ2 1250-0836 CONNECTOR:RF SUB-MINIATURE 98291 50~-N0%3~-0000
All1S1 3101~-1299 1 SWITCHzPUSHBUTTON DPDT 71%90 P8-1
AllS2 3101~-1300 1 SHITCHIPUSHBUTTON DPDT 3 STATIONS 71590 PB~-20
ALLXAY 1251-2316 1 CONNECTOREPCI2 X 30) 60 CONTACY 05574 2VH30/1JV3(079)
ALLXA2 1251~1636 3 CONNECTOR® JACK 28480 12%1-1636
ALLIXA3 1251-1886 3 CONN3IPC 30-CONTACT (2X15) 71785% 252-15%5-30~340
AlLLXA3 12511558 6 CONNECTORIPC 1% CONTACYS 28480 1251-1558
AL1XA4 1251~1636 CONNECTOR: JACK ' + 28480 12%1-1636
ALLXAS 1251-~-1558 CONNECTORIPC 15 CONTACTS 28480 1251-1558
ALLIXAS 1251-1686 CONNIPC 30-CONTACT (2X15%) 71785 252-15%-30~340
AL1IXAG 1251~-1636 CONNECTOR 2 JACK 26480 1251-1636
ALLXAT 1251-1558 CONNECTOR:PC 1% CONTACTS 20480 1251~-15%8
ALLIXAT 1251-1886 CONN2PC 30-CONTACY (2X1%5) T178% 252-15-30-340
‘ALIXA8 1251-155 CONNECTOR:PC 15 CONTACTS 28480 1251-15%8
ALIXA9 1251-1558 CONNECYOR:PC 13 CONTACYS 28480 1251-15%8
Al1XAL10 1251-15%%6 CONNECTORYPC 13 CONTACTS 268480 1251-1558
. "
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Model 8600A Replaceable Parts
Table 6-2. Replaceable Parts (Cont.)
‘Reference e Mfr ‘
" A HP Part Number| Qt Description Mfr Part Number
Desionation y P Code
F1 2110-0201 1 FUSE:0.2%A 250V SLO-BLO 71400 MDL-1/4
Ji 12%50-0102 CONNECTORIBNC | 28480 1250-0102
Ql 1854-0063 1 TSTR:SI -NPN 80131 2N305%5
R1 2100-2867 5 RIVAR WW 10K OHM 3% LIN 1.5W 28480 2100-2867
R2 2100-2867 RIVAR ‘MW 10K OHM 3% LIN 1.5W 28480 2100-2867
R3 2100~2867 R:VAR WW 10K OHM 3% LIN 1.5W 28480 2100-2867
R4 2100-2867 R3VAR WW 10K OHM 3% LIN 1.5W 28480 2100~ 2887
RS 2100-2867 ' RIVAR -WW 10K OHM 3% LIN 1.5W 28480 2100-2867
Ré 2100-0968 1 RIVAR -COMP 10K OHM 208 20CCLOG 1/4W 28480 2100-0968
Wl 08600~-60013 2 CABLE ASSYIINPUT 20480 08600-%0013
2 08600-60013 . CABLE ASSY:INPUT 28480 08600~60013
w2 8120~-1348 1 CABLE ASSY:POWER, DETACHABLE 70993 KHS~T041
W2 08600-60014 1 CABLE ASSYICOMPARATOR 28480 nNg6n0-60014
w2 08600-~60015 1 CABLE ASSYIMARKER 28480 08600-60015
‘ MISCELLANEOUS
0370-0125 L O KNOBSROUND FOR 0.125" DIA SHAFT 28480 0370-0125%
0370-0450 ., - KNOB3PUSHBUTTON SNITCH, BLK 71590 J52305
0370-0451 L% " BEZELIPUSHBUTTON RN2% BLK NYLON 28800 0370-045%1
1200~0043 1 INSULATOR: TRANS ISTOR MCUNTING T1785 293011
12%51-1115% 6 KEY:POLARIZING FOR CKT BG SOCKETS T1795% 456-99-99~193
7120~-2%47 [ PLATE: IDENTTFICA: 10N 28480 T120-254T7
T124-105%4 & PLATES IDENTIFICATION . 28480 T124-1654
5040-0170 14 GUIDE:PLUG~IN PC BOARD 28480 5040~N170
08600-00008 5 SPRING 28480 0860000006
08600~00009 1 BRACKET 28480 0860000009
08600-20018 2 FRAME ALTERED 28480 08600-20018
08600~-20016 5 KNOB:AL TERED 28480 08600~20016
08600-20019 2 INSULATOR 208480 08600~20019
08601)~40001 1 WINDOW 28480 . 08600~-40001
08600-40002 1 READOUT HOUS ING 28480 08600~-40002
03600~-40003 5 CONCENTRIC PUSHBUTTON 208480 08600~-40007
08600~40005 2 SUPPORT 20480 08600-4N005
’ CABINET.  PARTS
1490~-0030 1 STANDEVILT 28480 1490~n03N0
5000~-00%0 2 TRIMISIDES 28480 5000-0050
5000~-0729 2 COVER:SIDE FM 28480 5000-N729
5000-8637 1 COVER:TOP 28480 5000--8637
5000~-8640 1 COVER1BOTTOM 28480 5000~ 1640
5060-0767 5 FOOT ASSYIFM ‘ 28480 5060-0747
5060~0774 1 KITIRACK MOUNT . 28480 5060-07/%
08600~00001 1 PANEL t FRONTY 28480 0R600~-0000"
08600~-00003 1 DECK 28480 08600-00003
08600~00005 1 PANEL CONNECTOR 28480 08600~n0N05
08600~-20017 1 PANEL FRAME 28480 08600-20017

See introduction to this section for ordering information
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Model 8600A

Table 6"3 Code List of Manufacturers

The following code numbers are from the Federal Supply Code tor Manufacturers Catalogmg Handbooks H4 1.

(Name to Code) and H4-2 (Code to Name) and their latest supplements.

Code | , Code I
No. . Manufacturer Address "No. Manufacturer Addvess
00853 Sangamo Electric Co. | | 170903 Belden Mfg. Co. . . ... .. .Chicago, Iil.

Pickens Div. .. ... .. Pickens, S.C. 71400 Bussmann Mfg. Div. of

01121 Allen Bradley Co. . Milwaukee, Wisc. | McGraw-Edison Co. St. Louis, Mo.

01295 Texas Instruments Inc. o 71590 Centralak: Div. of |
Transistor Products Div. . Dallas, Texas . Globe Union Inc. . Milwaukee, Wis.

02660 Amphenol-Borg Electronics 71785 Cinch Mfg. Co.

: Corp. . .. ... .. .. Broadview, III. ' Howard B. Jones Div. . Chicago, Ill.

02735 Radio Corp. of America, Semi- 72136 Electro Motive.
conductor and Materials Mfg. Co., Inc. Willimantic, Conn.
Division . . . . . .. . Somerville, N.J. 72982 Erie Technological

04713 Motorola Inc, Semiconductor . Products Inc. . . . .. .. .. Erie, Pa.
Products Divisicn . Phceenix, Ariz. 75042 International Resistance Co. ' Philadelphia, Pa.

05574 Viking Ind. Inc. . . . . . Canoga. Park, Cal. 80131 Electronic Industries Association.

07263 Fairchild Camera & Iasi. Corp, Standard tube or semiconductor
Semiconductor Div. = Mountain View, Cal. device, any manufacturer.

12040 National Semicon- 83594 Burroughs Corp., Electronic |

| ductor Corp. . . . . .. Danbury, Conn. Tube Div. . . . . ... Plainfield, N.J.

14674 Coming Glass Works . . . . . ‘Coming, N.Y. 87034 Marco Industries . . . . . . . Anaheim, Cal.

28480 Hewlett-Packard Co. . Palo Alto, Cal. 91418 Radio Materials Co. . . . . . . Chicago, IlI.

37942 P. R. Mallory & Co. Inc. . Indianapolis, Ind. 91637 Dale Electronics Inc. Columbus, Nebr.

56289 Sprague Electric Co. . North Adams, Mass. 08291 Sealectro Corp. Mamaroneck, N.Y.
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~ SECTION ViI
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section will be used in future isSues or revisions of this manual .
to provide up-dating and back-dating information.

7-3. In the in\terim, any necessary changes to the information contained
in this manual will be documented in Manual Change Sheets shipped with
the manual. ‘ | -






Model 8600A

N
/

81. INTRODUCTION

8-2. This section provides. instructions for test-
ing, troubleshooting and repairing the Hewlett-
Packard Model 8600A Digital Marker.

8-3. PRINCIPLES OF OPERATION

8-4. Information relative to the principles of
operation appears on the foldout page opposing
the Block Diagram, Service Sheet 1. This correla-
tion of data will enable the reader to quickly
relate functions to specific circuits — without
having to look in different parts of the manual.

8-5. RECOMMENDED TEST EQUIPMENT

8-6. Test equipment and accessories required to
maintain the model 8600A are listed in Table
1-2. If the equipment listed is not available,
equipment that meets the minimun’ specifications
shown may be substituted.

8-7. TROUBLESHOOTING

8-8. Troubleshooting procedures are divided into

two maintenance levels in this manual. The flrst'

a troubleshooting tree, is designed to isolate the
cause of a malfunCtion to a circuit or assembly.

SECTION ViII | |
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8-9. The second maintenance level provides cir- - .= =~

cuit analysis and test procedures to aid in iso-

lating faults to a defective component. Circujt s
descriptions and test procedures for the second . .
maintenance level are located on the page facing .-

the schematic diagram of the c1rcu1t to be re-
paired.

. 8-10. After the cause of a malfunction has been RN

found and remedied in any circuit containing
adjustable components, the applicable procedure
specified in Section V of this manual should be
performed.

8-11. Repair

8-12. Adjustable Components. There are five
adjustable components in the model 8600A.
These adjustable components are identified in
Table 8-1.

8-13. Service Kit. A service kit, HP Part Num-
ber 08600-60018, is available as an aid in main-
taining the model 8600A. This kit is described in

 Table 1-2.

8-14. Line Voltage Requirements. During
adjustment and testing the model 8600A must be
connected to a power sourre capable of delivering

FREQUENGY  dity

o

ARKERS: PUSH TO COUNT moomms s

CCCC

e SWREP -

Figure 8-1. Model 8600A with Circuit Board Extended for Maintenance

8-1
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U Berviee, T Model 8600A
T Tt : 'l‘ P "IJI’;' g R TU o 'i"’ .
o e U R " dable 8 1 Ad]ustizbie Mponents
: Uesxgnatlon Ca'duw ‘ IR -1/ Purpose
A506 b Reference Osculator ] ; Ad]ust ‘frequency of reference
e 1,' ‘,‘ o ! R oscillator
B A7R2 ' ik Voltage Regulator ‘_1"',="if Adju'st +5 volt dc power supply
"'f"'**’""A'7R17 | _ ,‘,,_'Vo‘tage Regulat.op‘ L Adjust +15 volt dc power supply
"i;A7R21 Voltage R.egula_to_r y | . Adjust -15 volt power supply
';A8R16 ‘\ | ’YAxib Circﬁit»" N | : Adjust for equal positive and nega-
A e 1 tive markers

35 watts of power at 115 or 230 volts ac +]0m,

single phase If adjustment of the dc voltage regu-
lators is required, the model 8600A should be

~ connected to the ac source through an adjustable
The line voltage to the model-

- autotransformer.
8600A may then be ad]usted to - check regulator

* action when the lme voltage is changed :th%

8-15. Sewa(.mg Alds on Prmted Cm‘uat Buards.

~ Servicing aids on pnnted ¢ircuit boards: include
‘test points, adjustment callouts, and assembly

stock numbers W1t.h alpha -numerical revision m-
formatnov BTN y

8-16. Circuit Board Extenders. Circuit board
extenders, included in the service kit, may be
used to extend the boards clear of the assembly
to provide easy aczcess to components and test
“points. See Figure 8-1 for a typical example of
extender board use.

817. Part Location Aids. The locations of
chassis mounted parts and major assemblies are
shown in Figure 8- 17

818 The location of individual components
mounted on printed circuit boards or assemblies
are shown on the appropriate schematic page.

- The part reference designator is the assembly des-
(Example: .

ignation plus the part designation.
AlR1 is R1 on the Al assembly.) For specific

component description and ordering information

refer to the parts list in Section VI.

8-19. Diagram Notes. Table 8-2, Schematic
Diagram Notes, provides mformatlom relative to
symbols and values shown on schemdtlc diagrams.

{ C ‘\,'?-,s

8-20. General Service Hints .

8-21. The etched circuit boards used in Hewlett-
Packard equipment are the plated-through type
~ consisting of metallic conductors bonded to both

8-2

' sides of an insulatir:
ductors are extenued through the component
 holes by a plating process. Soldering can/be per-
formed on either side of the board with equally
~good. results. Table 8-3 lists recommended tools

aaterial. The metallic con-

ard materials for use in repairing etched circuit
boards. Following are recommendations and pre-

- cautions pertinent to etched circuit repair work.

a. Avoid unnecessary component substitu-
tion; it can result in damage to the circuit board
and/or adjacent components.

b. Do not use a high power soldering iron
on etched circuit boards. Excessive heat may lift
a conductor or damage the board.

c. Use a suction device (Table 8-3) or
wooden toothpick to remove solder from compo~
nent mounting holes. -

CAUTION

Do not use a sharp metal object such as

‘an awl or twist drill for this purpose.
Sharp objects may damage the plated-
through conductor.

d. After soldering, remove excess fluk from
the soldered areas and apply a protective coating
to prevent contamination and corrosion.

)

8-22. Component Replacement. The following
procedures are recommended when component
replacement is necessary:

a. Rexhove defective
board. |

component from

b. If component was unsoldered, remove
solder from mounting holes with a suction device
(Table 8-3) or a wooden toothpick.
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Table 8-2. Schematic Diagram Notes

- N SCHEMATIC DIAGRAM NOTES
Refer to MIL-STD-15B for Symbols not Shown

Resistance is in ohms and capacitance is in microfarads unless otherwise noted.
. | P/O = part of.

* Asterisk denotes a factory-selected value. Value shown is typical. Capacitors
may be omitted or resistors jumpered. : -

% Screwdriver adjustment. O Panel control.

1 Encloses front panel designations. "~~~  Encloses rear panel designation.

)

- Citcuit assembly borderline.

—————— Other assembly borderline.
e el e—— Heavy line with arrows indicates path and direction of main signal.

~em-epp-emem-  Heavy dashed line with arrows indicates path and direction of main feedback.

é..__ Wiper moves toward CW with clockwise rotation of control as viewed from shaft
or knob.
Q ~ Numbers in stars on circuit assemblies show locations of test points.
‘D Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor

color code. First number identifies the base color, second number the wider
stripe, and the third number identifies the narrower stripe. E.g., denotes
white base, yellow wide stripe, violet narrow stripe.

@ @ Voltage regulator (breakdown diode).

 Denotes Field Effect transistor (FET) with N-type base.

Denotes FET with P-type base.

Denotes Silicon Controlled Rectifier.

P-Type Metal Oxide Substrate FET (MOSFET)

N-Type Metal Oxide Substrate FET (MOSFET)

| @ Denotes Capacitive diode (Varicap, varactor).

8-3.
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Table 8-3.. Etched Circuit Soldering Equipment
Item Use Specification ~ Item Recommended
Soldering tool Soldering . Wattage | rating: 47-1/2 — Ungar #776 handle with
- Unsoldering 56-1/2 | ,' *Ungar #4037 Heating Unit
Tip Temp: 850 — 900° :
Soldering* Tip Soldering *Shape: pointed *Ungar #PL111
| 3 Unsoldering |

De-soldering aid

To remove molten sol-
der from connec-

Suction device

Soldapuilt
by Edsyn Co., Arleta,

tion California
Resin (flux) Remove excess flux Must not dissolve etched circuit | Freon
solvent from soldered area base board material or con- Aceton

: before application ductor bonding agent L V'I‘h' |
of protective ' acquer Thinner
coating : Isopropyl
' Alcohol (100% dry)

Solder - Component‘ replace: R'esin‘ (flux) core, high tin con-

ment ,  tent (60/40 tin/lead), 18

- Circuit board repair ~ gauge {SWG) preferred
Wiring ‘ o
Protective Contamination, corro- Good electrical insulation, cor- Krylon R ** #1302
Coating ‘sion protection rosion-prevention properties | - Humiseal Protective Coating,

Type 1B12 by Columbia
‘ Technical Corp., Wood-
1 . | ) : side 77, New York

*For working on etched Boards; for general purpose work, use Ungar #1237 Heating '.'Unit (37.5W,
tip temp of 750 — 800°) and Ungar L113 1/8 incn chisel tip
**Krylon, Inc., Norristown, Pennsylvania

c. Shape leads of replacement component 8-23. BASIC SERVICEVINFORMATION i

to match mounting hole spacing. |
3 8-24. Since basic service information appears in |
other service manuals, it will not be repeated ’1

d. Insert component leads into mounting N
ere.

holes and position component as original was
positioned. Do not force leads into mounting
holes; sharp lead ends may damage the plated-
through conductor. |

8-25. Logic Circuits and Symbols

8-26. The following paragraphs and illustrations
/ provide basic inforrnation about logic circuits and
symbols. While a complete treatment of the sub-
ject is not within the scope of this manual, it is
believed that this material will help the technician
experienced with analog devices, who has had
little or no experience with digital circuits.

Note

Although not recommended when both
sides of the circuit board are accessible,
axial lead components such as resistors
and tubular capacitors, can be replaced
without unsoldering. Clip leads near
body of defective component, remove
component and straighten leads left in
board. Wrap leads of replacement
component one turn around original
leads. Solder wrapped connection and
clip off excess lead.

8-27. The circuits discussed are digital in nature;
their outputs are always in one of two possible
states, a ““1” or “0”. These two states are also
referred to as being either high (H) or low (L).
The high and low states are relative; low must be
less positive (more negative) than high, both
states may be positive or negative, or high may
be positive and low negative. In positive logic the

WS TRNT Te ST
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\‘more positive (H) state is a logu al “1” and the

Service

X=Ae B
(X EQUALS A AND &)

‘._.

—l-l=z=ix|>
rixz{rixz|o

COR

X=A+B
(X EQUALS A OR B)

1T ]lTiIT}>»
—TlZTjT |lxT|w
— T XTIIT|I X

Figure 8-2. Bas"ivc AN_’DVI""and OR Gates

more negative (L) state is a logical “0” In nega-
tive logic the more negative (L) state is a logical

“1” and the more positive (H) state is a loglcal
“0’, ’

8-28. Two of the basic ‘“building blogcks” of
logic circuits are the AND and OR gates. The
symbols and truth tables for basic AND and OR
gates are shown in Figure 8-2.

. 8-29. Basic AND Gate (Positive logic). The basic
~AND gate is a circuit which produces an output . wgn o complex truth tables use other terms

‘1" when, and only when, a ““1” is applied to all . which will be explained where these tables appear

inputs. As shown in Flgure 8-2, terminal X will"
be high only when termxnals A and B are both.
high. The dot (®) shown in the AND gate is the
logic term for AND. The term for a simple two
input AND gate is X = A @ B (X equals.- A and
B). AND gates may be designed to have as many
inputs as required to fill a specific requn'ement

8-30. Basnc OR-‘Gate (Positive Logic).. The basic
OR -gate is a circuit which produces a “1”” output
when any one, or all of the inputs are in a “1”
state. As shown in Figure 8-2, terminal X will be

- high when either terminal A or terminal B, or

both are high. The + shown in the OR gate
symbol is the logic term for OR. The term for a
simple two input OR gate is X = A + B (X equals
A or B). OR gates may be designed to have as
many inputs as required for specific needs.

'8-31.. The symbols for AND and OR gates differ

in that AND gate symbols have a flat input side
and a rounded output side while OR gate sym-

'bols have a concave input side and a pointed

output side.

8-32. Truth Tables. Truth tables provide a
means of presenting the output state of logic de-
vices for any set of inputs in tabular form. Truth
tables contain one column for each of the inputs
and a column for the output. In basic truth

,tables the column notations are usually H or L

(for high and low) or, for binary notation, “1” or

in the text.

8-33. Logic Inversion. Adding inversion to
AND and OR gates changes their characteristics.

- Inversion is usually accomplished by adding an

inverter stage (common emitter) in front of an
input or after an output. A circle added to the
input or output leads indicates the portion of the
circuit in which the inversion takes place. The
snmplest of these devices are AND and OR gates
in which the output is inverted. These gates are
called NAND (for Not AND) and NOR (for Not
OR). Basic NAND and NOR gates are shown in
Figure 8-3. When all inputs and outputs of an
AND gate are inverted, it functions as an OR
gate. When all inputs and outputs of an OR gate
are inverted, it functions as an AND gate. Figure
8-4 provndes information relative to various gate
inversion functions.

/ 8-5
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NAND
A p—
® X
B —
X=zAeB
(X EQUALS NOT A AND B)
A B X
H ‘H L
H L H
L H H
L L H
l/_'

NOR

X=R+§
(X EQUALS NOT A OR B)

L LA e =i - =0 B _J
ClITIT | T |
xT|rrjirrijir|ix

Figure 8-3. Basic NAND and NOR Gates

8-34. When inversion is used the designation at
the inverted terminal is frequently termed A (not
A), B (not B), X (not X), etc. Table 8-4 shows
basic logic, circuits and associated symbology.

8-35. Binary Circuits. Many types of flip-flops
are used in binary circuits. Each half of a flip-

flop is in one of two states at any given time.
The outputs are complementary; when one stage

“is on, the other is off. The outputs are terms 1

and 0, high and low, or true and false, by the
same rules that apply to AND and OR gates. The
outputs may be identified in many different
ways. This text identifies these outputs as Q and

A B o C D
A —0 A — A —of A —
X — Y X X
B —Q B —f B —O B ]
X=AeB  X=AeB X:AeB X:A+B
A | A A A
X X X X
B B B B
X=A+B X:A+B X:A+B | X=A+B
A B X A B X A B X A B X
H H H H Ho H H H L H H L
H L H H 1 L H L L H L H
L H H L H L L H L L H H
L L L L L L L L H L L H

Figure 8-4. Logic Comparison Diagrams

8-6
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Table 8-4. Logic Symbology

1 indicates true signal

0 indicates false signal.

o on symbol indicates logical inversion (not
necessarily electrical) of the input or out-
put signal(s). The logic indicated w1thm the
symbol remains the same.

indicates direction of signal flow.

>

15MS)—‘———~—B

true output at B after a 15 ms
delay :

g —
~ Designation /Logic Symbol Description Truth Table 'I‘ypical'Circuit
AND T, T lv Both input signals (A and B) must be A |B C
Gate ! I ‘true simultaneously to produce a o lo |l o +V
(Positive J- 1 “true output at C. 0 1 0
‘True) | ~ _l_ o 1 {0 ]| O 3
A ¢ 1 111 A te—
B'“""'T'{"" | $———C
J' | B——j—
OR If either input sigial {A or B) or A|B]C
Gate N Tz E both is true,  the ou?rput at C is o lol o
(POSltlve ' | ‘ T[ TZ Tj true. 0 ) 1 1 iy .
True) ' oo 1 |o |1
. | L[1]] 1.1 1 :
, A-.-—+—§: — AN ; )
| o B—p——
Muliiple .Tn T, Any combinations of inputs may be | A | B C| D
Input ' > : used with an AND or OR Gate to | 0 0 0 I¢
Gate ' | obtain a desired output. In the | 0 | 0 | 1 | 0
(Positive .k AND gate shown, input Bisin- | 0 | 1 | O | O '
True) A-.T-——— verted and inputs A and Care | O | 1 | 1°|- O
B---T-———C}D “without inversion. InputsAandC | 1 | O | O | O
€ ——b—mr must both be true and input B | 1 | 0 | 1 [ 1
' ’ . must be false simultaneously to 1 1 0 0
_]— produce a true output at D. 1 1 1 0 AN
Time Input ‘signal delayed by the time indi-
Delay cated. True input at A produces a

RC and RL Coupling -

V0098 [PPOIN

301AI9S
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Table 8-4. Logic Symbology (Cont.)

Designation

Logic Symbol

Description

Typical Circuit

Trigger

The binary is a flip-flop which

changes state with every true
input pulse at A. Since A is ap-
plied to the bases of both transis-
tors, it is shown centered in the
symbol. The negative pulse pro-
duces the same effect as a positive
pulse applied to the opposite base.
To preserve the positive logic, the
reset pulse is shown inverted and
applied to the opposite side. A
reset pulse sets B true.

Truth Table

One-Shot

D———

- B

True input at A sets the oneshot to |,

unstable state (active) and pro-
duces a true output at B. In the
symbol shown, the A input must
be false (positive) with respect to
negative true logic of the one-
shot. During the stable state, the
B output is true. A true input at
C (direct set) holds the one-shot
in the unstable state.

301AT3G
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Table 8-4. Logic Symbology (Cont.)

‘Designation

Logic Symbol

Description

Truth ’I‘able‘

Typical Circuit

Amplifier

True input at A produces amplified
true output at B. An amplifier

will function with either positive

true or negative true signals.

Vv

Inverter
Amplifier

True input at A produces false out-
put at B and fase input at A pro-
duces a true output at B (inverts
the input logic level).

Y

Flip-Flop

Outputs D: and D are always in oppo-
site states — if D is true, D is
false. A true input will cause the
output directly across to go true
— true input at A sets output D
true. With no input, the flip-flop
remains in the state set by the last
input signal. A true input at B
will cause the flip-flop to reverse

state. A true input at the direct

reset input E holds the flip-flop in
the D true state.

77

V0098 [°PONN

301ATg




Service

ol

LOGIC

Figure 8-5. Basic NOR Gate Flip-Flop

Q for the sake of umfo*mlty Basic flip-flops
which are particularly adaptabie to binary circuits

and combinations of flip-flops are discussed in

the following paragraphs.

8-36. Basic NOR Gate Flip-Flop. Figure 8-5
illustrates a flip-flop constructed with two NOR
gates. Operation of the circuit is described below.
Assume that initially Q is high and Q@ is low, and
A and B are both low. When a high is applied to
input A, Q goes low and since there are now two

lows apphed to NOR gate 2,Q w111 go hxgh The“
Q hlgh is applied back to NOR gate 1, but sirice
- Q is already low, no change in state results. When

a high is apphed to input B -the flip- ﬂop again

‘reverses state. Since the fhp-flop will remain in |
ithe last state to which it is set, it"“remembers”

which signal was last recelved and can be used as
a memory circuit. :

1

8-37. Triggered Fllp Flop,‘ ‘Flgure 8-6 1llustrates

a triggered fllp -flop which changes state each time
a pulse of a given polarity is applied to the input.

The output of a triggered flip-flop is a square -

wave at one half the: frequency of the input

triggers. In the .circuit shown ii Flgure 8-6 the .
input may be negative going triggers or a square -
wave. If the input is a square wave it will be dif-

ferentiated by C2 to produce both neé’ati've going
and positive going pulses. Astume that initially Q

- is low (Q2 on) and Q is 'hlgh (Q1 off). When a -
negative going trigger appears at the junction of
CR1 and CR2 it has no effect on Q2 through -

CR2 because output Q is low. However, CR1 is
forward biased by the high at Q and the trigger is

coupled to the collector of Q1. As the collector ~

of Q1 is driven in a negative direction the trigger
is also coupled through C1 to the base of Q2. As
Q2 begins to cut o’f, the positive going collector
voltage is coupled to the base of Q1 through C3
to drive Q1 into conduction. The process is re-
generative; Q2 cuts off quickly and Q1 goes into

+V
TRIGGER . €2 RS
, j¢
+V
$
R SRT
CRI : CR? T R
—1Q

LOGIC

P Model 8600A“ g

Figure 8-6.
8-10 |

Triggered Flip-Flop
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LOGIC

Figure 8-7. RS Flip-Flop

safuration. The next negative going trigger re-
verses the procedure just described.

8-38. Reset-Set (RS) Flip-Flop. Figure 8-7
shows an RS flip-flop. The RS flip-flop has two
inputs, S for Set and R for Reset (sometimes
labeled S for set and C for clear). Assume that
initially Q is high (Q2 off) and Q is low (Q1 on).
In this state the flip-flop is set and a positive
pulse at the set input will not affect the circuit.
When a positive pulse is applied to the reset input
it is coupled through C4 and CR2 to the base of
Q2. Q2 begins to conduct and the negative going
collector voltage is coupled through C3 to the
base of Q1 to cut off Q1. The process is regener-

ative; Q1 is quickly cut off and Q2 saturates. The

flip-flop will remain in the reset state until a posi-
tive set pulse is applied through C2 and CR1 to
the base of Q1. Note that operation of the RS

flip-flop is the same as operation of the basic
NOR gate flip-flop described in paragraph 8-36.

8-39. RST FIip-Fiop. rigure 8-8 illustrates a

RST flip-flop which is a combination of reset-set
and triggered flip-flops. In the circuit shown,
negative ' trigger pulses will make the flip-flop

change states. Positive pulses are required for the
set and reset inputs. A positive set input will

cause Q to go high and a positive reset pulse will
cause Q to go high.

8-40. Clocked JK Flip-Flop. A clocked JK flip-
flop is triggered by an input clock pulse when
certain conditions prevail at the J and K inputs.
Figure 8-9 illustrates the logic symbol for a JK
flip-flop derived from a RS flip-flop and two
three-input AND gates. Figure 8-10 shows a typi-
cal JK flip-flop integrated circuit schematic dia-
gram. JK flip-flops have three inputs (J, K and
Clock) and complementary outputs. JK flip-flops
used as decade counters also have clear or reset
inputs, preset and in some cases, a blanking in-
put. When the J and K inputs are both high the
flip-flop changes state every time a clock pulse -
appears; operation is the same as a triggered flip-
flop. When the J input is high and the K input is
low @ will go high; operation is the same as the
reset in RS flip-flops. When the J input is low

- and the K input is high @ will go high; operation

is the same as the reset in RS flip-flops. When the
J and K inputs are both low clock pulses do not
affect the circuit. Frequently JK flip-flops are
shown schematically with no ccnnection shown
to the J and K inputs; when this occurs, both J
and K are actually held high and the circuit func-
tions as a triggered flip-flop.

8-41. Binary Logic. The following paragraphs
will explain the basic binary logic required to un-

derstand the operation of the dividers and decade
counters used in a frequency counter.

8-11
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+V

TRIGGER 3 R6 |
¢ —y " #
+V
2R1 $R9 .
’ v
CRI CR3 S FF 0
i 1
R b Q

LOGIC

Figure 8-8. RST Flip-Flop

8-42. In frequency counters the decimal num-
bers O through 9 are displayed on each readout
device.
0000 through 1001, which correspond to decimal
numbers O through 9 will be discussed in this
text. The only exception to this is the discussion
of Figure 8-11 which follows.

. 8-43. Figure 8-11 illustrates four triggered flip-

flops in series, with the Q outputs of the first
three driving the trigger inputs of the next flip-
flop. Since each flip-flop is triggered only by neg-

ative going excursions of the input signal, each

provides one cycle of output signal for two cycles
of input signal. The flip-flops, then, are weighted
in ascending powers of two. The first flip-flop has
- a weighted value of 2° (1), the second has a
weighted value of 2' (2), the third has a
. weighted value of 2? (2 x 2 = 4) and the fourth
has a weighted value of 2° (2 x 2 x 2 = 8).

8-44. Assume that initially the flip-flops in Fig-

ure 8-11 were all set to 0 (Q low). When seven
input cycles have been received the flip-flops have

operated as follows; the first has been turned on
((B'high) by inputs 1, 3, 5 and 7, and turned off

812

For this reason, only binary numbers

(Q low) by inputs 2, 4 and 6. The second flip-
flop has been turned on by the first and third
outputs of the first flip-flop (coincident with
initial inputs 2 and 6) and turned off by the
second output of the first flip-flop (coincident

S Q
CLK 1T
R —--Q—G-———
e
K—o
—

* Figure 8-9. Clocked JK Flip-Flop
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BLOCK DIAGRAM

PRESET CLEAR
° o

Klo———j_\ ‘ | 4 ——;on
j .

K20~ —
Kdo—J [

/
I

CLocx

SCHEMATIC

Q + 0Q
PRESET o | - CLEAR
o—9- - : + : 0

I
<F ,
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' ]
: ‘\ ;:Jz
| 3

GND
—O

CLock

Figure 8-10. JK Master-Slave Flip-Flop .
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Model 8600A

Table 8-5. JK Flip-Flop Truth Table

Before Trigger | After Trigger
J K Q Q Q Q
0 ol 1 | o 1 0
0 1 1 0 0 1
1 0 0 1 1 0
1 1 0 1 1 0

with initial input 4). The third flip-flop has been
turned on by the first negative going output of
the second flip-flop (coincident with initial input
4). The fourth flip-flop has not been triggered be-
cause there has been no negative going output
from flip-flop three. The first three flip-flops are
now in the 1 state (Q high) and the binary state
is 1110. Their decimal weighted value then is 2°
+ 2! + 22 =1 + 2+ 4 = 7. The next negative
input to the chain will cause the first three flip-
flops to go off and the fourth to go on. The
binary state then is 0001; the decimal weighted
‘valueis0+0+0+2>=0+0+0+8=8.

8-45. As the timing diagram in Figure 8-11 indi-
cates, four flip-flops in this configuration are
capable of counting up to 16. Since only the
decimal digits O through 9 are used in counter
circuits, a means must be provided to limit the
count to ten. A means must also be provided to
veset the flip-flops to zero before beginning a new
count. The means by which these facilities are
provided are discussed in later paragraphs.

8-46. Since binary numbers, like decimal num-
bers, are written in ascending order from right to
left, the weighted values of the flip-flops are

Service

- Table 8-6. 15 Count Binary Truth Table
Binary
8=2°1 4=2| 2=2'1 1=2°| Decimal
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
-0 1 0 0 4
o0 1 0. 1 5
0. 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10
1 0 1 1 11
1 1 0 0 12
1 1 0 1 13
1 1 1 0 14
1 1 1 1 15
0 0 0 0 0

"éasier to understand in 8, 4, 2, 1 order. Table 8-6

lists the true binary numbers for 8, 4, 2, 1 binary
weights and their decimal equivalents.

847. A Simple 8421 BCD Code Decade
Counter. Figure 8-12 illustrates a simplified dec-
ade counter using triggered RS flip-flops. This
circuit operates like the circuit shown in Figure
8-11 up through decimal count 9 (binary 1001).
When the tenth pulse is received at the input flip-
flop point A goes low, flip-flop point B goes high
and the flip-flops are temporarily in the 1010
state. Almost immediately the output from B

8 4 ) ]
o—21qn ¢ B A
‘ S| 1 I Q) y S| 1 I—-—- QM S| 1 ] QM S T
—~ (0 R fe— aom R Q0 R jt— Q0 R
Figure 8-12. 8421 BCD Decade Counter
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Figure 8-1 3. Blanking Decade Counter

causes D to reset and the output from D then
causes B to reset. The end result is that all flip-
flops are rest to O by the tenth pulse and are
ready to begin the next count. This circuit is use-
ful as a divide by ten decade. To be used as a
frequency counter a reset must be provided to
reset all flip-flops to zero when the count ends at
a number other than ten.

8-48. Blanking Decade Counter. Figure 8-13
illustrates a blanking decade counter. The circuit
will divide by ten and provide BCD (binary coded
decimal) outputs for decimal numbers 0 through
9. In addition, the A, B, C and D outputs may be
set to 1111 (15) to cause the numerical readout
device to be blanked.

8-49. The output of the blanking control NAND

gate is normally high. When the JK flip-flops are
reset their @ outputs go high. After reset and
before the frequency count begins the outputs of
the A, D, B and C NAND gates are normally low
because both inputs are high. Now if the blanking
control input goes high and Q of the first flip-
flop is high, the blanking control NAND gate
output goes low and the outputs of the A, D, B

8-16

and C NAND gates go high. In actual use, in-
verters follow the A, D, B and C NAND gates to
provide a negative logic BCD output of 1111
(decimal 15) to the decoders which have no gate
to accept 1111, so none of the elements in the
numerical readout devices are energized.

8-50. Buffer-Store. In frequency counters it is
necessary to transfer the information stored in
the decade counters to display decoders prior to
starting the next count. Isolation must also be
provided to prevent the display from being af-

fected by a count while it is in _progress. Figure

8-14 shows a typical buffer-store circuit.

8-51. The terminals labeled A, B, C and D at the
bottom of Figure 8-14 are connected to the out-

- puts of the decade counters. Operation of the

buffer-store is described below. Normally the in-
put labeled TRANSFER is high, the inverter out-
put is low and all of the AND gates between the
BCD inputs and the RS flip-flops are disabled.
When the transfer pulse appears one of the two
AND gates between the inputs and the RS flip-
flops goes high. Assume that when the transfer

‘pulse appears the A mput is low. The output of
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Figure 8-14. Buffer/Store

the reset AND gate of the first RS flip-flop goes
high, the input to the A inverter goes high and
the inverter output goes low. If the A, B, C and
D outputs are to be used, the GATE input must
be high in order for the output NAND gates to
function. With the A input low the input to the
A NAND gate from the RS flip-flop will be low
and the NAND gate output will be high. When
the A input is high the set AND gate output is
high, both inputs to the A NAND gate are high
and the A output is low. At the same time the
input to the A inverter is low, so A is high. Oper-

ation of the B, C and D circuits is identical to -

the A circuit. Typically the A, B, C and D out-
puts are used to drive decoders and the A, B, C

and D outputs are used to drive recorders, Digital

to Analog converters, etc.

8-52. Decoder-Driver. Decoder-drivers provide a
means to ‘‘translate” the BCD binary code to a
decimal equivalent to drive numerical readout
devices. Figure 8-15 shows ten four-input AND
gates connected as a decoder. Each AND gate will
respond to one, and only one, of the binary
equivalents of decimal numbers 0 through 9.
Example: the number 1 gate will provide a high
output only when A is low and B, C and D are
high.

8-53. Integrated Circuits. Many circuits used in
counters and other equipment are available as
integrated circuits. The last three circuits

discussed are all available as integrated circuits.
Figure 8-16 shows some of the packages used for
integrated circuits.
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MARKER SECTION TROUBLESHOOTINGV TREE

Connect Sweep, Sweep Inhibit, Counter and Rlanking to corresponding jacks of the Generator/Sweeper.

the model 8600A in SCOPE mode; markers set close to mid-range.

Use an oscilloscope to observe the sweep input from NO

the Generator/Sweeper at pin 1 of the comparator
board A4. Sweep voltage is present.

YES

!

Sweep voltage is present but there are no markers.
Use an oscilloscope to observe the OR output gate
on thie comparator board Test Point 3. Five marker
¢+ pulses are present. B

Disconnect. sweep inhibit cable. Sweep input is now
present at pin 1 of the comparator board.

J YES

Trouble is in the sweep inhibit board.

NO
————

Defective comparator board.

vas

Use an oscilloscope to observe the output of the |
sweep inhibit circuit at AS Test Point 2. Four 1.5
millisecond pulses and one 15 millisecond pulse are

present.
‘vss

Sweep inhibit circuit in the Generator/Sweeper is
defective. \ '

)

Sweep voltage is present but markers cannot be posi-
tioned to left edge of displ..y. Use an oscilloscope to
observe the blanking input from the Generator/
Sweeper. Blanking input is present during sweep 're-
trace. ‘

JYES

Use an oscilloscope to observe the comparator reset
pulse at A4 Test Point 2. Reset pulse is present.

Jves

Defective comparator board.

1

There are five 1.5 millisecond delays but no 15 milli-
second delay. The Sweep Inhibit Board is defective.

Figure 8-19. Troubleshooting Tree

\

NO

‘Defectivé Sweep Inhibit board.

NO

Trouble is in the Generator/Sweeper

NO

Defective Sweep Inhibit board.

Operate the Generator/Sweeper in any swee mode; set sweep rate to maximum in the fast range. Operate

NO

Trouble is in the Generator/Sweeper.

Check line fuse. Fuse is good.

The counter counts properly but decimal poiht does
not shift when the Generator/Sweeper range is
changed.

Measure the dc voltage at Test point 3 on the input

amplifier board. The voltage should be -.6 volt with
the Generator/Sweeper in the low range and -3 volts

NO

Measure dc voltage level at Generator/Sweeper AUX
QUT. It should be 0 voit on low range and -5 volts

NO

in the high range.
J YES

on high range.
Jves

Measure dc voltages at pins 11 and 14 of the input
amplifier. Pin 11 should read +4 volts with the Gen-
erator/Sweeper in the low range, and 0 volt in the
high range. These voltages should be reversed at pin
14.

Detfective Input Amplifier board.

NO

Defective input amplifier board.

J YES

Defective Control board or numerical device.

POWER SUPPLIES AND REGULATORS TROUBLESHOOTING TREE

YES

Check power supply voltages at the -15, +5 and +15
volt test points on the regulator board. Voltages are

present.
J YES

Power supplies are working properly.

Pull all boards and replace fuse. Fuse remains good.

NO

J YES

Replace rectifier board.

Remaove regulator board.

NO -]
NO Pull all boards except rectifier and regulators and re- NO
check. Voltages are now present. '
| J YES
Re-install boards one at a time until shorted board is
located. | |

COUNTER SECTION TROUBLESHOOTING TREE

Trouble is in Generator/Sweeper

RCZCORDER MODE

Assumes SCOPE mode works properly

Either: a. Stops for 100 milliseconds but no
markers.
b. Does not stop for 100 milliseconds.

c. Both aand b.

Defective Y-axis board

Trouhle is in rear pancl wiring or power transformer.

Check for the following voltages on the regulator

board connector:

Approximately +21 volts on pin 1,
Approximately -21 volts on pin 7,
Approximately +10 volts on pin 12.

Voltages are present.
| ‘YES

Defective regulator board.

A\

NO
e

Set controls as specified in the marker section
troubleshooting tree. Numerical readouts do not il-
luminate and/or indicate counting.

Verify the presence of +200 velts at pin 11 on the
rectifier board. Voltage is present.

J YES

Numerals illuminating but not counting.

‘ YES

Use an oscilloscope to observe the count initiate
pulse at Test Point 1 on the sweep inhibit board.

Pulse is present. |
‘ YES

Place the model 8600A in the COUNTER mode and
the Generator/Sweeper to CW. Counter now counts.

‘ YES

O:fective Time Base.

Defective rectifier board.

‘ Trodbleshooting Tree

Tt

Service

NO

Defective Time Base.

Defective input amplifier board.

Defective input amplifier board.

Defective Time Base.

Defective Time Base.

e B Defective Rectifier board.
NO. : .
B Defective sweep inhibit board.
NO Use an oscilloscope to observe the output of the NO
———a  main gate flip-flop at Test Point 2 on the time base  f———am
’ board. Ten millisecond puises are present. '
l YES
Return the model 8600A to the SCOPE mode and
remove: the time base board. Use an oscilloscope to | NO
bserve the waveform at Test Point 2 on the input
amplifier board. Pulses are present.
‘ YES
Use an oscilloscope to onserve the output of the in- NO
put amplifier at Test Point 1 of A3. Train of pulses
equal to input frequency is present.
‘ YES
: Replace the time base board and reset the model |
8600A to COUNTER mode: Use an qscillqscope to |NO |
observe the waveform at pin 2 on the time base
board. Reset pulses are present. ’
‘ YES
Use an oscilloscope to observe the waveform at pin NO
12 on the time base board. Transfer pulses are pres- =
ent. ]
‘ YES
Defective Counter Board A1l
8-20
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".. The' output from the selected comparator also
- .triggers a 3 millisecond one-shot. This 3 milli-

S
Yoo,

the X-Y graph it is necessary to stop the
Generator/Sweeper for a longer period of time to
give the Y-axis time to react. \

BLANKING

3lock Diagram second one-shot, together with the mocde logic, As in the scope 'mode, there are separate one-shot cir- COUNTER INPUT -
. .‘ causes the counter to start counting 3 milli- cuits for the selected mark.er and those not selected. | ;\)/\A;?KER |
The sweep ramp from the Generator/Sweeper is seconds after the Generator/Sweeper sweep ramp When the selecte.d ma'rker signal leaves the comparator 3 OSITION MARKER SELECT
applied to a buffer amplifier which supplies an s stopped. The 3 millisecond delay ensures that circuit it is applied directly to a 100 millisecond one- , 1 LIMITING DECADE COUNTERS - DISPLAY
output ramp of 0 to approximately +7.5 volts. the frequency has stabilized at the time the count shot, and also to a trigger logic circuit. When the trig- COMPARATOR © O 3 mSEC ONE-SHOT AMPL ~- MAIN GATE - ,
Y p pp q y _ . .
' : 1: e has started. The count period is always 10 milli- gering logic has two inputs (at the selected marker), the é_ H
'I_‘he outpu_t of 'the buffe? ampllfle}' is applied to seconds so the count is ended about 2 milli- signal is inhibited and the one-shot which follows the |
five Schmitt triggers which function as voltage seconds before the sweep ramp is released. trigger logic is not triggered. The output from the 100
comparators. The trip points of the Schmitt trig- millisecond one-shot for the selected marker is a posi-
gers are set by front panel MARKER position  qpe oupputs of the five comparators are also tive going pulse; the output from the other 100 milli- |
contr.o‘ls. '.The sweep output from the buffer combined in an OR circuit to drive a binary secopd one-shot is negatwe-gomg. Both outputs are
amplifier is also coupled to a rear panel connec-  ypicn alternately triggers two 1.5 millisecond applied to the summing amplifier and the current | TRANSFER ONE-SHOT
tor for use W}th external equipment such as X-Y one-shot circuits. This circuit is used to allow source to produce positive-going and qegatlve_-gomg
recorders, oscilloscopes or analyzers. " very close spacing of adjacent markers. The 1.5 vertical peaks on thg X-Y recorder_Y-ax1§. As in the o L REFERENCE MAIN GATE SAMPLE RATE
Because thefe is about 3 2 volt hvsterises asoci. millisecond pulses are used to stop the Generator/ scope mode, the vertical peak amplitude is controlled | COMPARATOR 5 o—d4 OSCILLATOR FLIP-FLOP MULT IVIBRATOR
ated with a échmitt trigger, a reseyt xﬁu;t be pro- Sweeper sweep ramp for 1.5 milliseconds. The by the MARKER HEIGHT control %——— & "o COUNTER RESET ONE-SHOT
vided when the swee ri%n ,is stopped betweef)n 0 1.5 millisecond pulse which coincides with the . . L
and +2 volts. The rg uireg resetp p ulses are oro.  Selected (15 millisecond) output has no effect on The outputs from the twlo 100 millisecond one-shot [ ] wobeLosic
vided by a pulse sha zr which detelc):ts the traill)in the circuit since the 15 millisecond pulse over- circuits are also coupled through OR gates to the =
o fy p lL : y p e he G ng rides it. switching amplifier tg . stop the Generator/Sweeper
: ge of thl?hb an mgt pu Sle? ro(m the e"tell'atoré sweep ramp for 100 milliseconds. The outputs from the
weeper. These reset pulses (approximately - , ilisec shot circuit i
volt negative spikes) assure that all comparators  The 15 millisecond and 15 millisecond one-shot unselocted markers tlr?gge':“t'l]::e;ti“tghfn';e:;‘:H growit s
are ready to be triggered at the beginning of each :}i]!'CUItS ailsot dr_ive .Itml_se shapers. Th‘lf OUtPC‘llt_ffr&m , | | ' \ : ‘ —f_ 15 mSEC ONE-SHOT
‘ e one-shot circuits is a square pulse and if this: | | SWITCHING
sweep. . _ , B : “w SWEEP INHIBIT
| P 1sbapph§]d dtlrectly btot the tY-axns t}}:e d]ottls shlf.ted Counter Mode SWEEP IN—  BUFFER » COMPARATORS> o = O—-:Lc SCOPE AMPL
~When the sweep ramp reaches the levels set by above the trace, but not enough electrons im- | X , . 3 L
the front panel MARKER position controls, the pinge on the phosphor to PTOdUC? a marker. The Ircl)u:;}t?:r ::;?(t;r isngeed orr;‘:]); tcl:)inrtnoieriolggli: fgdmltll;le $ | In —9
Schmitt triggers are fired. Since the Schmitt trig- pulse shapers slow down the leading edge of the cot ds. The inout frequency i lz p . matel =
gers’ outputs are ac coupled, sharp spikes appear one-shot outputs to cause a relatively slower rise seconds. ‘1hie nput lrequency 1S counted approximately
at the OR gate inputs and at the five pushbutton of the trace. This results in a visible spike on the five times each second. f
MARKER SELECT switches on the front panel. CRT. trace. The trailing edge of the one-shot out- | o PULSE SHAPER
- ' puts is not affected by the pulse shapers. Polarity
Scope Mode of the pulse shaper outputs is such as to provide |
| - a positive spike for the counted marker and a °© : ©
In the scope mode up to five markers may be dis- negative spike for those not counted. 0 1.5mSEC ONE-SHOT l
played on the CRT. Any one of the markers may | C%"P ARATOR ° 1 |~ | - PULSE SHAPER
be selected as the point at which the frequency is  The summing amplifier combines the outputs é—— e N u ! |
counted by front panel pushbutton switches. from the pulse shaper. The MARKER HEIGHT : 1. SmSEC ONE-SHOT 2 MARKER HEIGHT
N : control on the front panel controls the gain of RECORDER v
The out.pu.lt from the selected comparator triggers the summing amplifiér.p 8
a 15 millisecond one-shot. The output from the ‘.
15 millisecond one-shot is applied through two , - : :
OR gates to a switching amplifier. The switching ‘r.”.’e qurrent amphfler provides a means of signal
amplifier switches a transistor on for 15 milli- injection .that will not disturb the calibration of |
seconds to sink the current from a constant the CRT display of the HP 8412A. 100 mSEC ONE-SHOT >~ —— i}\lﬂmp?_“"c Pe Y-AXIS
current source in the Generator/Sweeper sweep COMPARATOR = |
circuit, It also causes a diode in the Generator/ Recorder Mode #5 /
Sweeper sweep circuit to be reverse-biased to . é‘_ , |
prevent. the sweep ramp capacitor charge from In the recorder mode the Generator/Sweeper is
- leaking uff. The sweep ramp is clamped for 15  swept very slowly, near the lower limit of the Z AXIS —] | R ol |
milliséconds. | slow range. In order to get vertical markers on \ . PULSE SHAPER TRIGGERING LOGIC 1100 MSEC ONE-SHOT .

Figure 8-20. Overall Block Diagram
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SERVICE SHEET 2

Normally, causes of malfunctions in the model 8600A
will be isolated to a circuit board or assembly as a
result of performing the tests specified in the trouble-
shooting tree.

When trouble has been traced to the comparator board
(A4), it should be removed from the chassis and re-
installed using an extender board. This will provide
easy access to test points and components.

Equipment Required:

10:1 Probes (2)
Service Kit

Oscilloscope
Voltmeter

Bl Butfer Amplifier U1

The sweep ramp from the Generator/Sweeper is
applied to a buffer amplifier which supplies an output
ramp of 0 to approximately +7.5 volts.

The output of Ul is fed in parallel to five Schmitt

trigger circuits which function as voltage comparators.
A buffered sweep output is also provided for use with
external equipment such as X:Y recorders, oscillo-
scopes or analyzers.

Note

In all tests using an oscilloscope the
Generator/Sweeper sweep ramp should be
used to sync the oscilloscope horizontal
sweep.

Test Procedure n

Test 1-a. Use the volt-
meter to verify the pres-
ence of -15 volts, +5 volts
and +15 volts at points
shown on the schematic.

Test 1-b. Use the oscillo-
scope to observe the sig-
nals at XA4 pin 1 and
Test Point 1. The oscillo-
scope CRT display should
be similar to those shown -
in waveform SS2-1. If the sweep ramp is present at
XA4 pin 1 (but has no markers on it) and the sweep
ramp does not appear at Test Point 1, Ul is probably
defective. "

Waveform SS2-1

If one or more of the markers are missing rotate the
marker position controls to ensure that the markers

are not positioned off the display. Proceed to test pro-
cedureﬁ |

If markers cannot be made to appear on the lower
portion of the sweep ramp, proceed to test procedure

If the sweep ramp is not present at XA4 pin 1, discon-
nect the sweep inhibit from the Generator/Sweeper. If
the waveforms shown in waveform SS2-1 are now
present (without markers), trouble is probably in the
sweep inhibit circuit (A6). If the sweep ramp does not
appear when the sweep inhibit is disconnected, check
the cabling and, if necessary, the Generator/Sweeper.

Comparators

~ There are five identical comparators in the assembly.

Each comparator has an input from the buffer ampli-
fier and a reset input from the sweep inhibit assembly.
A dc threshold level for the Schmitt Trigger circuits is
established by front panel marker position controls.

Because there is about a 2 volt hysterises associated
with a Schmitt trigger, a reset must be vrovided when
the sweep ramp is stopped between 0 and +2 volts.
The required reset pulses are provided by a pulse
shaper in the A6 assembly which detects the trailing
edge of the blanking pulse from the Generator/
Sweeper. These reset pulses (-6 volt negative spikes)

‘assure that all comparators are ready to be triggered at

the beginning of each sweep.

Since operation of all of the comparators is identical,
only comparator number one will be discussed.

U2D is a constant current source which draws approxi-
mately 1 milliampere through its associated marker
position control. This resmlts in a linear trip level
change with potentiometer rotation.

U2A and U2B comprise a Schmitt trigger circuit.
When the sweep ramp from the Generator/Sweeper
reaches the level set by the marker position control at
U2B base, the Schmitt trigger is fired.

The Schmitt trigger output is emitter coupled to a
pulse differentiator. The output from the pulse differ-

SERVICE SHEET 1
Block “Diagram

Service

entiator has a fast rise time and a decaying time
constant on the trailing edge. These pulses are
used to trigger one-shot circuits in the sweep
inhibit circuit.

The outputs from each of the comparators is
applied to marker select switches and also to U7

- which functions as a single five-input OR gate.

Test Procedure

General

. Each comparator contains five transistors in a

single integrated circuit. These transistors are
shown schematically as discrete components to
aid in understanding circuit operation. Again,
only comparator number one is discussed.

Note

In all tests using an oscilloscope, the
Generator /Sweeper sweep ramp should
be used to sync the oscilloscope hori-
zontal sweep.

Composite waveform SS2-2 illustrates the correct
‘waveforms for Test Points 1, 2, 3 and pin 7 of
U2. The position of the markers on the trace will
depend on the setting of the marker position
controls.
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Waveform SS2-2

If one or more of the markers are missing,
connect the oscilloscope to pin 7 of the com-
parator integrated circuit for that marker. The
waveform should be as shown for pin 7 of U2
except for the position of the step. If the signal
is not present the integrated circuit is probably
defective. If the signal is present, U7 is probably
defective.

If markers cannot be made to appear at low
sweep ramp levels observe the waveform at Test

Point 2. If the negative spike at the beginning of
the trace is not present, trouble is probably in

the A6 blanking pulse shaper or the blanking
input from the Generator/Sweeper.
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SERVICE SHEET 3

Normally, causes of malfunctions ir: the model 8600A will be isolated to a

circuit board or'assembly as a result of performing the tests specified in
the troub‘eshootmg tree.

When trouble has bzen traced to the sweep inhibit board (A6) it should be
removed from the chassis and re-installed using an extender board. ThlS
will provide easy acciss to test points and romponents.

Equipment Requured:

Dual Channel Oscilloscope - | Voltineter

10:1 Probes (2) Generator/Sweeper

General:

The sweep inhibit assembly contains circuitry required to stop the sweep
ramp of the Generator/Sweeper. It also contains circuits which generate
positive and negative markers, the count initiate pulse and comparator
reset pulses. -

Bl Three Millisecond One-Shot

Q6, Q10 and associated components comprise a 3 millisecond one-shot |

which is triggered by the selected marker. The output of this one-shot is
used in the mode logic circuit to initiate the count cycle. The purpose of
this one-shot is to delay the start of the count cycle to assure that the
‘output from the Generator/Sweeper is stable at the time 1t is counted.

Tes¢ Procedure [}

Test 1-a. Use the voltmeter to verify the
presence of -15, +5 and +15 volts at points
shown on the schematic diagram.

Test 1-b. Connect the oscilloscope Chan-
nel A input to XA6 pin A and the Channel
B input to Test Point 1. Synchronize the
oscilloscope sweep with the sweep output
from the Generator/Sweeper. Set the oscil- .
loscope for 5 milliseconds/division and .5
volt/division. The oscilloscope CRT display
should be as shown in waveform SS3-1.

Waveform SS3-1

If waveform A is as shown, but B is not, check Q6, Q10 and associated
components. If neither waveform is present select, in turn, each of the
other markers. If the signals are present for some of the marker selections,
but not others, trouble is probably in the comparator or switch associated
with the inoperative marker. If the signals are not present for any of the
selected markers, trouble is probably in the buffer amplifier in the com-
parator assembly.

Il Blanking and Z-Axis Pulse Shapers

Depending on the model of Generator/Sweeper used, Z-axis or blanking
input signals are. used to gcnerate comparator reset pulses These reset

Test Procedure

. Channel A input to XA6 pin R and

puises are 7equired when the Generator/Sweeper sweep ramp is
stopped at a low voltage level. The reset pulses are required because
of the inherent hysterisis associated with the Schmitt trigger circuits
used in the comparators.

Ql, Q4, Q5 and associated components provide a sharply defined
output pulse when triggered. (Q1 is not used when the blanking input
is used.)

Test 2-a. Connect the oscilloscope
Channel A input to XA6 pin H and the
Channel B input to the junction of
CR4 and R21. (Oscilloscope controls
set as in test 1-b.) The oscilloscope
CRT display should appear as shown
in waveform SS3-2.

Waveform SS3-2

If the input waveform is correct, but
the output is not, check Q4, Q5 and
associated components. (If Z-axis in-
put is used, also check Q1.)

If the input waveform is not correct, check the interconnections with
the Generator/Sweeper and if necessary, the Generator/Sweeper cir-
cuits.

15 Millisecond One-Shot

The 15 millisecond oneshot is triggered by the selected marker. The
output is coupled through two OR gates to Q16/Q17. Q17 acts as a
switch to sink current from a constant cuirent source in the
Generator/Sweeper sweep ramp generator to clamp the sweep ramp.

The 15 millisecond pulse provides the positive marker and also turns
on Q14 to prevent the generation of a negative marker for the se-
lected marker.

Test Procedure

Test 3-a. Connect the oscilloscope

the Channel B input to Test Point 3.
(Oscilloscope controls set as in test
1-b.) The oscilloscope CRT display
should be as shown in waveform
SS3-3.

If the CRT Channel A display is incor- Waveform SS3-3

rect, trouble is in the comparator as-

sembly. If the CRT Channel A display - o

is correct and the Channel B display is incorrect, check Q7 Qll and
assocrated components.

) corref't waveforms " at the following

', the oscilloscope. ‘Oscilloscope settings

Bl Negative Marker Circuit

Q15 inverts the outputs from UlA to provide negative markers on
the CRT display for those markers not selected to be counted.

Test Procedure

Test 4-a. Connect the oscilloscope
Channel A input to Ul pin 3 and the
Channel B input to XA6 pin P. (Oscil-
loscope set as in test 1-b except that
Channel A is .2 volts/Division.) The
oscilloscope CRT display should be as
shown in waveform S.3-4 (position of
pulses will depend on settings of the
marker position controls).

- Waveform SS3-4

If the Channel A display is correct but o ,
the Channel B display is not, check Q14 Q15 and associated
components. L " .

If the Channel A display is not '.cofrect proceed'\ to test procedure |

If a negative marker s being generated for the selected marker Q14
is probably defectwe ‘ |

. Bmary and 15 Millisecond One- Shot CII'CUItS

- Q2 and Q3 comprise a tnggered flip-flop- bmary Use of the bmary

circuit permits alternate operation of the 1.5 millisecond one-shot cir-

cuits and allows markers to be placed very close to each other with-
out mteractlon o v

Test Procedure

Test 5-a Waveform SS3-5 represents

points (from the top down) XA6 pin
D, U1l pin 1, U1 pin 2, and U1 pin 3.
One of the markers has been moved
off .the' display to aid in synchromzmg

are the same as in test 1-b except that
the top drsplay is taken at .2 volts/
division. | o Waveform 8§35

ll'If the display for XA6 pm D is correct but none of the others are, '

the binary is probably defective. (It is not likely that both of the
one- shot ciréuits wouid fail at the same time.) If the display is not
correct at Ul pin 1 or 2, check the one-shot which is not producmg
an output. , , _

SERVICE SHEET 2

Comparator

Service

If the display for U1 pin 3 is not correct and the
others are, Ul is probably defective.

OR Gate and Output Circuit

Ul functions as a single five input OR gate to
combine the outputs from the 15 millisecond
one-shot, the two 1.5 millisecond one-shot cir-
cuits, and two 100 millisecond one-shot circuits
located on the Y-axis circuit board. The output
circuit acts as a switch to control the sweep ramp
generator in the Generator/Sweeper.

Test Procedure n

Test 6-a. Connect the oscilloscope Channel A in-
put to Ul pin 8 and the Channel B input to TP2.
Oscilloscope settings are the same as in test 1-b.
The CRT display should be similar to that shown
in waveform SS3-6.

If the Channel A display is correct but the Chan-

nel B display is not, check Q16, Q17 and asso-

ciated components.

- If the Channel A display is not correct and the

preceeding tests were correct, Ul is defective.

Test 6-b. Place the model 8600A in the recorder
mode and adjust the oscilloscope to 20 milli-

8-24
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Waveform SS3-6

" seconds/division. The oscilloscope CRT display
should consist of pulses 100 mllhseconds in

duration. . )

If the 100 millisecond pulses are not present, use
the oscilloscope to observe pins 13 and 14 of U1l.

If the pulses are present at pins 13 and 14 of Ul
but were not present at Ul pin 8, Ul is probably |

defective.

If the pulses are not present at U1l pins 13 and/or
14, trouble is probably in the 100 millisecond
one-shot circuits in the Y-axis assembly.
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SERVICE SHEET 4

Normally, causes of malfunctlons in the model 8600A will be isolated
to a circuit board or assembly as a result of performing the tests
speclfled in the troubleshooting tree.

When trouble has been traced to the Y-axis assembly it should be
removed from the chassis and re-installed using an extender board.
This will provide easy access to test points and components.

'Equipment Required:

Dual Channel Oscilloscope
Digital Voltmeter

General:

The Y-axis assembly contains two circuits. One circuit consists of the
two 100 millisecond one-shot circuits which are used in the RE-
CORDER mode. The other contains the Y-axis summing amplifier,
two transistor switches and the current amplifier; this circuit is used
in all modes where vertical markers are required.

Il 100 Mitlisecond One-Shot Circuits

Positive-going pulses from .the selected comparator trigger one-shot
Q8/Q9. QT acts as a buffer amplifier for this 100 millisecond pulse.
The positive-going pulses ‘from the selected comparator are also ap-
plied to a trigger logic circuit (U2B/U2D) to prevent the second 100
millisecond one-shot from being triggered by the selected marker.

When the‘ combined comparator outputs are applied to U2B pin 5 the
positive pulses cause the U2B output to pin 11 of U2D to go low.

Four of the five pulses will cause the output of U2D to go high and

trigger the Q4/Q6 100 millisecond one-shot. When the selected com-
parator output is applied to U2B it cannot trigger the Q4/Q6 one-
shot because pin 12 of U2D is held high to inhibit U2D. The output
of both one-shot circuits is used in the sweep inhibit circuit to stop
the Generator/ Sweeper sweep ramp.

Test Procedure n

Test 1-a. Use the voltmeter to verify the presence of -15, +5 and
+15 volts at points shown on the schematic.

Test 1-b. Connect the oscilloscope
Channel A input to XAS8 pin 14 and
the Channel B input to Test Point 4.
Place the model 8600A in the RE-
CORDER mode. Synchronize the os-
cilloscope to the Generatcr/Sweeper
sweep output. Set the osciiloscope to
20 milliseconds/division, Channel A to
.5 volt/division and channel B to .2
volt/division. The CRT display should
be similar to that shown in waveform t
SS4-1. o Waveform SS4-1

10:1 probes (2)
Generator/Sweeper

If the Channel A waveform is not present trouble is probably in the
comparator circuits or marker select switches.

If the Channel A waveform is correct
but the Channzl B waveform is not,
check Q7, Q8, Q9 and associated com-

ponents.

Test 1-c. Connect the oscilloscope
Channel A input to XAS8 pin 10 and
the Channel B input to U2C pin 10.
Reset the oscilloscope to .2 second/
division. The oscilloscope CRT display
should be similar to that shown in
waveform SS4-2. Note that the se-
lected marker (in this case marker No.

Waveform SS4-2

~ 3) does not produce an output from one-shot Q4/Q6."

If the correct waveforms were observed in test 1-b but the Channel A

input is missing in waveform SS4-2, A6U1 in the comparator assem-

bly is probably defective.

If the Channel A waveform is c0rrect, but Channel B is not, rﬁove
the Channel B oscilloscope probe to U2 pin 9. If the signal is now
present (opposite polarity), U2 is defective.

If the correct waveform is not observed at U2 pin 9 move the Chan-
nel A oscilloscope probe to U2 pin 13. If the input pulses are not
present at U2 pin 13, and were present at XA8 pin 10, U2 is defec-
tive. If the correct waveform is present at U2 pin 13, check Q4, Q6
and associated components.

| Y-Axis Summing Amplifier and Current Source

The summing amplifier sums the outputs from five sources. They are:
one from each of the two 100 millisecond one-shot circuits, one from
the 15 millisecond one-shot in the sweep inhibit circuit, cne from the
1.5 millisecond one-shot circuit in the sweep inhibit circuit and one
from the wiper of the output zero potentiometer.

The 15 millisecond inputs to the summing amplifier are shaped by
Q3, C9, CR5 and R14 to provide clear vertical markers. When the 15

- millisecond input pulse appears, CR5 is forward biased when the sig-

nal level reaches approximately .6 volt and C9 begins to charge. The
positive-going excursion of the pulse is controlled by the time con-
stant of R14 and C9. This causes a gradual rise in the CRT (or X-Y
recorder) signal trace. If the 15 millisecond pulse itself were used an
abrupt change in the CRT (or X-Y recorder) signal trace would pro-
vide only a dot above the signal display. At the end of the 15 milli-
second pulse CR 5 is reverse biased by the charge on C9 until the
positive-going output of the summing amplifier turns on Q3 to dis-
charge C9. -

SERVICE SHEET 3
Sweep Inhibit

" Service

Operation of the 1.5 millisecond shaper circuit is
the same as the 15 mllhsecond shaper except that

polarities are reversed.

The marker height control on the front panel is
in the summing amplifier feedback path. It con-
trols the gain of the summing amplifier.

The output of the summing amplifier, Ul, is a
voltage source which drives a voltage to current
converter. The output from Q1/Q2 is a current

source with a high output impedance.

Waveform 8S4-3

Test Procedure ||}

Test 2-5. Composite waveform SS4-3, taken in

the SCOPE mode, illustrates correct waveforms

(from top down) for XA8 pin 3, XAS8 pin 8, Test
Point 2 and Test Point 1. (Terminate Test Point
1 in 1000 ohms.) Oscilloscope set for 5 milli-
seconds/division and .5 volt/division, except for
Test Point 1 which is shown at .1 volt/division.

If the correct signals are not present at XAS8, pins

3 or 8, trouble is in the sweep inhibit assembly
(A6).

8-26
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If the negative-going signal at Test Point 2 is not

present, Q3 is probably defective.

If the positive-going signal at Test Point 2 is not
present, Q5 is probably defective.

“If none of the signals are present at Test Point 2
~and the input signals are present, Ul is probably

defective.

If all signals are present except that shown for
Test Point 2, check Q1, Q2 and associated com-
ponents.

Test 2-b. Connect the oscilloscope Channel A to
Test Point 1 and Channel B to Test Point 2. Set
the Generator/Sweeper sweep to slow and the
model 8600A to RECORDER mode. Set the os-
cilloscope to .2 second/division, Channel A to 2
volts/division and Channel B to .2 volt/division.
The CRT display should be similar to that shown
in waveform SS4-4. This test verifies operation of
the recorder mode one-shot circuits.

Waveform 'SS4-4
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"*ss’ﬁxziéé SHEET 5

.;,Nt)rma‘ly, causes of malfunctions in the model 8600A wnll be 1solated
“to.a; ;circuit board or assembly as a result of performmg the tests
spemfned in the troubleshooting tree.

When trouble has been traced to the input amplifier assembly (A3), it
should be removed from the chassis and re-installed using an extender
board. This will provide easy access to test points and components.

Equipment Required:

Voltmetef
-10:1 probes (2)

Dual Channel Oscilloscope
Variable Power Supply
Generator/Sweeper

n Decimal Point Circuit

The input RF signal' from the Generator/Sweeper auxiliary output is

a 0.1 to 11 MHz signal which may be superimposed on a dc level,

The dc level is detected and used to determine which of three deci-
mal points in the numerical readout (DS2, DS3 or DS4) illuminates.

‘The input signal goes through a low-pass filter (R1 and C4) and is
buffered by Q11 and Q15. Only the dc level (attenuated by a factor
of 2) on which the RF signal was superimposed appears at Test Point
3.

When the dc level at Test Poirylt,,’3 is +2 volts, transistor Q12 is turned
on and pin 12 of UlD goes low. U1D pin 13 goes high and turns on

a transistor (Q3) in the A2 assembly tc provide a ground return for

the decimal point in DS2.

When the dc level at Test Point 3 is -3 volts, both Q13 and Q14 are
turned on to provide a low to pin 4 of UlB. UlB pin 4 goes high
and turns on a transistor (Q2) in the A2 assembly to provide a
ground return for the decimal point in DS3.

When the dc level at Test l'oint 3 is -.6 volt, Q12, Q13 and Q14 are
all off and pin 12 of U1lD and pin 5 of U1B are both high. The low
outputs of UlD and U1B are applied to the inputs of U1A. U1lA pin
1 goes high and turns on a transistor (Q1) in the A2 assembly to
provide a ground for the decimal point in DS4.

Test Procedure n

Test 1-a. Use the voltmeter to verify the presence of -15, +5 and
+15 volts at points shown on the schematic.

Test 1-b. With no RF input applied to the model 8600A, connect
the variable power supply (set for 0 volt) to Test Point 3. The DS4
decimal point should illuminate. If it does not, check for a voltage of
approximately +3.8 volts at XA3 pin 11. If ‘the voltage is present,
A2Q1 or DS4 may be defectlve

If the voltage is not present at XA3 pin 11, check for voltages of

approximately +5 volts at Ul pins 5 and 12. If voltages are present,

replace Ul; if not, proceed to test 1-c.

: and the model 8600A to the counter

’&imllar to that shown in waveform

Test 1-c. Adjust the variable power supply for an output of +3
volts. The DS2 decimal point should illuminate. If DS2 decimal point
illuminates, proceed to test 1-d. If not, check the voltage at U1D pin
12; it should be almost O volt _(saturatlon voltage of Q12 above

- ground). If the voltage is the right level, check the voltage at XA3

pin 12 (should he about +3.8 volts). If the correct voltage is present
at X.A3 pin 12, DS2 or A2Q3 may be defective; if the correct voltage
is not present, Ul is probably defective. If the voltage at U1D pin 12
is close to 5 volts, Q12 or CR1 may be defective.

Test 1-d. Adjust the variable power supply for an output of -3 volts.*".',t- '
The DS3 decimal point should illuminate. If DS3 does not illuminate, .-~
check the voltage at U1B pin 5; it should be almost 0 volt (saturation®

~ voltage of Q14 above ground). If the voltage is the right level, check

the voltage at XA3 pin 14 (should be about +3.8 volts). If the voit-
age is present at XA3 pin 14, DS3 or A2Q3 may be defective. If the
voltage at U1B pin 5 is close to +5 volts, Q13, Q14 or CR2 may be
defective.

Bl Signal Processing Circuit

Q9 and Q10 comprise a unity 'gain buffer amplifier. Q7 and Q8 are
connected as a differential pair which operates as a linear amplifier

for low level signals and as a limiter for high level signals. The output

from Q7 is ac coupled to Q5/Q6 which is a Schmitt trigger. The
Schmitt trigger output is coupled to the base of Q4 by C11. Q4 is
normally on; the sharp negative-going pulses at the base produce
sharp positive-going pulses at the collector. |

Q3 acts as a switch. When the main gate in the counter time base is

 off (A5U3A Q high), XA3 pin 3 is high and Q3 is saturated. Under

these conditions the positive pulses at Q4 collector are by-passed to
ground; they cannot reach one-shot Ql /Q2.

When the main gate f]lp -flop in the counter time base is ‘“on”

(A5U3A Q low), Q3 is off and the signal pulses are coupled to Q2.
One-shot Q1/Q2 provides short time duration pulses to the deoade
counters in the counter assembly (A1).

Test Procedure

A N O N N A S NN
'»./L/L/L/L/u\./u'»./

Test 2-a. Connect the oscilloscope
Channel A input to XA3 pin 13 and
the Channel B input to Q7-c. Set os-
cilloscope conirols to 1 microsecond/
division and .2 volt/division. Set the
Generator/Sweeper to 10 MHz CW

- pm s e i =

. \

~.mode. The CRT display should be
$S5-1. L .- \ Waveform SS5-1
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H both signals are correct, proceed to Test 2-b.

If neither of the signals are present, check the in-
terconnections with the Generator/Sweeper and if
necessary the Generator/Sweeper circuits.

If the input signal is present but the signal at
Q7-c is not, check Q7, Q8, Q9 Q10 and asso-
ciated components.

Test 2-b. Connect the oscilloscope Channel A
input to Q4-b and the Channel B input to Test
Point 2. Set the oscilloscope for .2 microsecond/
division and .2 volt/division. Synchronize the os-
cilloscope to the Generator/Sweeper auxiliary
output (connect the model 8600A INPUT jack to
the oscilloscope sync input). Set the Generator/
Sweeper output to 100 MHz CW and the model
8600A to the counter mode. The oscilloscope
CRT display should be similar to that shown in

.waveform SS5-2.
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Waveform SS5-2

If both waveforms are present proceed to test
2-c.
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‘If neither waveform is present, check Q5 Q6 and

associated components.

If the Channel A waveform is present but the

~ Channel B waveform is not, check C11 and Q4.

Test 2-c. Connect the oscilloscope Channel A
input to XA3 pin 3 and the Channel B input to
Test Point 1. Set the oscilloscope for 5 milli-
seconds/division, Channel A to .5 volt/division
and Channel B to .2 volt ' ivision. Synchronize
the oscilloscope to the ¢ enerator/Sweeper sweep
ramp. Set the Generator/Sweeper for a 1 MHz
symmetrical output and the model 8600A to the
scope mode. The CRT display should be similar
to that shown in waveform SS5-3.

Waveform SS5-3

If both signals are present the assembly is func-
tioning properly.

If the Channel A signal is incorrect, trouble is in
the time base circuit (A5).

If the Channel A signal is correct and the Chan-
nel B signal is not, check Ql Q2, Q3 and asso-
ciated components.
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Normally causes of malfunctions in the model 8600A will be rsolated to a
circuit board or assembly as a result of performing the tests specnfled in
the troubleshooting tree.

When trouble has been traced to the counter time base assembly (A5), it
should be removed from the chassis and re-installed using an extender
board. This ill provide easy access to test points and components.

Equipment Reouired:

Dual Channel Oscilloscope
Generator/Sweeper

10:1 probes (2)
Voltmeter

“ Reference Oscillator and Divide-by-Ten Circuits

The reference oscillator is a stable crystal controlled oscillator which pro-
duces a 1 MHz output. The output signal at Test Point 2 is approximately
4 volts peak-to-peak.

There are four divide-by-ten circuits; two of them, U6 and U7, are free-
running. Ul and U5 are reset at the beginning of each count cycle; Ul to
9 and US to O. \ ,

U2A, the NAND gate between U5 and U1 is used to delay the beginning
of the count cycle slightly to ensure that the reset pulse has ended before
the count begins. The negative-going reset pulse from U2C pin 8 is

coupled through CR1 to pin 13 of UlA. The positive-going trailing edge -

of the reset pulse from U2C pin 8 is delayeu by R9 and C7.

When pin 13 of U2A goes high, pm 1 is high because the Q output of the

sample rate multivibrator (USB pin 10) is high. The first positive pulse
from U5 resets Ul to 0. When U1 is reset to 0 the negative going pulse at
pin 12 clocks the main gate flip-flop to start the 10 millisecond count
period.

Test Procedure n

Test 1-a. Use the voltmeter to verify the Hhii il
presence. of -15 and +5 volts at points
shown on the schematic diagram.

Test 1-b. Composite waveform SS6-1 illus-
trates (from top down) correct signals at
Test Point 2, U7 pin 12, and U6 pin 12.
The oscilloscope settings are 10 microsec-
onds/division and .5 volt/division. The
model 8600A may be operated in any
mode while observing these waveforms.
Generator/Sweeper control settings have no
effect on the tests. If all signals are as 1llustrated proceed to test 1-c.

Waveform SS6-1 | |

If the s1gna] is not present at Test Pomt 2 check Q4 Q5 and assoc1ated
components.

If the signal is present at Test Point 2 but is not present at U7 pin 12, U7 -

is probably defectlve !

If the signal is present at U7 pm 12, but is not present at U6 pin 12, U6 is
probably defectlve |

Test 1-c. Composite waveform SS6-2
illustrates (from top down) correct sig-
nals at U5 pin 12, U2A pin 12 and
Ul pin 12. The oscilloscope settings
are 2 milliseconds/division and .5 volt/
division. The model 8600A is operat-
ing in the scope mode. Generator/
Sweeper controls, other than the
SWEEP mode, which must be in the
fast mode, have no effect on the test.
If all signals are as illustrated, proceed
to test procedure [§j.

Waveform SS6-2

If the signal at U5 pin 12 is incorrect, U5 is probably defective.

If the signal at U2A pin 12 is incorrect and the correct s signal was
observed at U5 pin 12, U2 may be defective. However, test proced-

ures . and should be performed before replacing U2 at this point

in the tests

If the 81gnal at U2A pin 23 is correct and the srgnal at Ul pin 12 is
not, Ul is probably defective. |

. Sample Rate Multivibrator and Main Gate Flip-Flop

The sample rate multivibrator (U3B) provides outputs to trigger the
reset and transfer one-shot circuits and an enable tc delay gate U2A.

In the scope and recorder mcdes XA5 pin 8 is grounded and count
initiate pulses from the selected comparator are applied to XA5 pin
11. These positive-going pulses cause the output of U4D to go low.
The negative-going pulses at U4D pin 11 are coupled through C11
and CR6 to reset U3B. U3B pin 11 (Q) goes low to, trigger the reset
one-shot.

In the counter mode XA5 pin 9 is grounded. Since there are no -
count initiate signals provided by the sweep inhibit assembly, the

count must be initiated in the time base circuit. In this mode when
the count cycle ends and U3B is clocked by the negative-going pulses
from U3A pin 15 (Q), U3B Q output goes high. C9 begins to charge
through R12 and R15. When the charge on C9 reaches a level of
about 2 volts U4C pin 8 is coupled through CR5 to reset U3B to¢
initiate the count cycle.

When U3B is clocked by the negative-going Q output of U3A, U3B Q
output goes low to initiate the transfer pulse.

The main gate flip-flop, U3A is cons1dered to be off when the
counter is not counting. Q is high and is driving a swntch in the A3
assembly to ground the input RF signal. N N

Test Procedure B

Test 2-a. Compos1te waveform SS6-3 lllustrates (from top down) the
correct waveforms for U3 pins 6 .(clock), 8 (reset), 10 (Q) and 11
(Q). The oscilloscope settings are 2 milliseconds/djvision and .5 volt/
division except for U3 pin 8 which was taken at 0.5 volt/division,,

- The model 8600A is in the scope mode and the Generator/Sweeper is

should be performed before U3 is

- nel A .05 volt/division and Channel B

5S56-4.

in the fast sweep mode. If all the sig-
nals are correct, proceed to test 2-b.

If only the reset pulse (U3 pin 8) i\s
present, U3 may be defective. How-
ever, the reset circuit check, test 3-a,

replaced.

If the reset pulse is not present con-
nect the oscilloscope Channel A input
to U3 pin 8 and the Channel B input
to U4D pin 13. The oscilloscope set-
tings are 2 milliseconds/division, Chan-

Waveform SS6-3

.5 volt/division. The CRT display
should be as shown in waveform

If the signal is present at U4D pin 13
and is not present at U3 pin 8, U4 is
probably defective. Check C7 and
CR4 before replacing U4.

Test 2-b. Composite waveform SS6-5

Waveform SS6-4

- illustrates (from top down) the correct

signals for U3 pins 2 (clock), 3 (reset),
14 (Q) and 15 (Q). The oscilloscope
settings are 2 milliseconds/division and
.5 volt/division. The model 8600A is
in the scope mode and the Generator/
Sweeper is in the fast sweep mode.

If all of the waveforms are as shown in
tests 2-a and 2-b and the counter still
does not count, trouble is probably in
the counter circuit, the reset inverter or
the transfer one-shot.

Waveform SS6-5

If none of the waveforms are present |
U3 may be defective. However, the reset circuit check, test 3-a,
should be performed before U3 is replaced.

Reset and Transfer Circuits
The reset one-shot is triggered by the negetive-going Q output (pin

11) of U3B when the count cycle is initiated. All inputs to U2B are

normally high and the output is normally low. When the negative-

going Q output of U3B is coupled through C8 to U2B pin 2, U2B

pin 6 goes high. The high at U2B pin 6 resets U5 and Ul and also
causes - the output of U2C to go low. The output «f U2C (pin 8) is
used to reset the main gate flip-flop, delay the start of the count and
through an inverter, reset the decade counters in the Al assembly.
The duration of the reset pulse is very short; the one- -shot quickly
returns to its quiescent state. | :
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The transfer pulse is initiated by the negative-
going Q output (pin 10) of U3B when the count
cycle is ended. Both inputs to U4B are normally
hlgh and the output is low. When the negatlve-
going leading edge of the U3B Q output is
coupled through C10 to U4B, pin 6 of U4B goes
high to transfer the 1nformatlon from the decade
counters to buffer/stores in the A1 assembly. The

duration of the transfer pulse is very short; the

one-shot quickly returns to its quiescent state.

Test Procedure

Test 3-a. Connect the oscilloscope Channel A in-
put to U2 pin 6 and the Channel B input to U2
pin 8. Set the oscilloscope to 2 milliseconds/
division and .5 volt/division. Set the model
8600A to the scope mode and the Generator/
Sweeper t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>