Errata

Title & Document Type: 8011A Pulse Generator, Operation & Service Manual

Manual Part Number: 08011-90004

Revision Date: 1990

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

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.

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.tm.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.
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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was thoroughly
tested and inspecied and found to meet its published specifications when it
was shipped from the factory. The Hewlett-Packard Company further
certifies that its calibration measurements are traceable to the U.S. Naticnal
Bureau of Standards to the extent allowed by the Bureau’s calibration
facilities, or to the calibration faciiiiies of other International Stondards
Organization members,

WARRANTY AND ASSISTANCE

This Hewlett-Packard produet is warranted against defects in materials and
workmanship. This warranty applies for one year from the date of delivery.
Hewlett-Packard will repair or replace products which prove to be defective
during the warranty period provided they are returned to Hewlett-Packard.
No other warranty is expressed or implied. We are not liable for
consequential damages.

Service  contlracts  or customer assistance agreements are available for
Hewlett-Packard products that require maintenance and repair on-site.

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

The following general safety precautions must be observed during all phases of operation, service, and repair of this instrument,
Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety standards of design,
manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no liability for the customer’s failure to

comply with these requirements.

GENERAL — This is a Safety Class | instrument
{provided with terminal for protective earthing)
and has been manufactured and tested according to
international safety standards.

OPERATION — BEFORE APPLYING POWER
comply with the installation section. Additionally,
the following shall be observed:

Do not remove instrument covers when
operating.

Any interruption of the protective {ground-
ding) conductor (inside or outside the
instrument) or disconnecting the protective
earth termunal is likely to make this instru-
ment dangerous. intentional interruption is
prohibited.

Whenever it is likely that the protection has
been impaired, the instrument must be made
inoperative and be secured against any un-
intended operation.

Make sure that only fuses with the required
rated current and of the specified type
{normal blow, time delay, etc.} are used for
replacement. The use 0. repaired fuses and the
short-circuiting of fuseholders must be
avoided.

Adjustments described in the manual are per-
tormed with power supplied to the instrument
while protective covers are removed. Energy
available at many points may, if contacted,
result in personal injury.

Any adjustiment, maintenance, and repair of the
opened instrument under voltage should be
avoided as much as possible, and when inevitable,
should be carried out only by a skilled person
who is aware of the hazard involved. Do not
attempt internal service or adjustment unless
another person, capable of rendering first aid
and resuscitation is present. Do not replace
components with power cable connected.

WARNING

Dangerous voltages, capable of causing death

1

. are present in this instrument.
Use extreme caution when handling, testing, and adjusting.

Do not operate the instrument in the presence
of flammable gases or fumes. Operation of any
electrical instrument in such an environment
constitutes a definite safety hazard.

Do not install substitute parts or perform any
unauthorized modification to the instrument.

Capacitors inside the instrument may still be
charged even if the instrument has been discon-
nected from its source of supply.

SAFETY SYMBOLS
/N The apparatus will be marked with this
symbol when it is necessary for the user to
refer to the instruction manual in order to
protect the apparatus against damag?a.

indicates dangerous voltages.

Earth terminal (sometimes used in man-
uzl to indicated circuit commnan con-
nected to grounded chassis).

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 injury or loss of life.
Do not proceed beyond a WARNING
sign unti! the indicated conditions

are fully understood and met.

WARNING

CAUTION The CAUTION sign denotes a hazard.

It calls attention to an operating
procedure, practice, or the like, which,
if not correctly performed or adhered
to, could result in damage to or destruc-
tion of part or all of the equipment.

Do not proceed beyond a CAUTION
sign until the indicated conditions are

fully understood and met.

www.valuetronics.com



SECTION 1

GENERAL INFORMATION

-1 DESCRIPTION

1-2 The Hewlett-Packard Model 8011A is a
20 MHz pulse source that can be externally and manually
triggered. Ease of operation is ensured by logically
arranged and clearly identifizd controls.

1-3 Pulse amplitudes up to 16V and selectable
output foin.at ensure compatibility with most logic
famities powerecd from either positive or negative supplies,
and using either positive or negative logic conventions.
Pulse width is continuously variable from 25ns to 100ms,
or can be 50% of pulse period by selecting square wave
mode.

1—4 Variable pulse width or square wave operat-
ion with up to 16V amplitude and the ability to pro-

PULSE {;HARACTERQS‘?K}S
{50 ohm source and load impedances)

Transition times: < 10ns fixed.

COvershoot, ringing and preshoot: < + 5% of pulse

amplitude. May increase to 10% at counter-clockwise
positions of amplitude vernier.

Pulse width: 25ns to 100ms in four ranges. Vernier
provides continuous adjustment within each range.

Width jitter: < 0.1% + 50ps for any width setting.
Maximum duty eyele: > 80% {(100% using pulse com-
plement}.

Maximut., output: 18V, with internal B0 ohms and
external high impedance load or, with internal high
impedance and external 508). 8V with 5082 source and
lcad impedances.

Attenuator: three step attenuator provides the ranges
0,25V — 1V — 4V ~16V. Vernier provides continuous
adjustment within each range,

Source impedance: 0.25V —~ 1V — 4V ranges, 50 ohms
+ 10% shunted by 30pF. 4V~16V range, 50 ohms £
10% or high impedance switch selectable.

s palie;
- selectabl -

* REPETITION RATE AND TRIGGEF

duce positive, negative or symmetrical pulses in positive
or negative logic make the instrument suitable for
driving TTL, DTL, RTL, HTL and CMOS as well as dis-
crete logic and linear circuits.

1-5 Serviceability is enhanced by using high
quality components, and stable circuits reduce calibrat-
jon adjustments to a minimum.

-6 PULSE BURST OPTION 001

1--7 Thumbwheel switches on the front panel
permit any number of pulses between 1 and 9999 to be
preset. A “burst’” starts on receipt of an electrical or
manual trigger and ceases when the set number of pulses
has been generated.

Table 1—1. Specifications

Repetition rate: 0.1 Hz to 20 MHz
Period Jitter: < 0.1% + 50ps for a
Square wave: 0.05 Hz to 10 MHz.

Trigger Qutpyut:' de coupféﬁ 50 ohm
livering > +1V across 50 ohm load.

Trigger pulse width: 20ns * 10ns.

EXTERNALLY CONTROLLED OPERATIO
External Input ' ¥

input impedance: 50 ohms = 10%
Maximum input: £ 5V

Trigger polarity: positive,

www.valuetronics.com



1-2

Table 1—1. Specifications {cont'd)

Sensitivity: 1V

Manual: front panel pushbutton for generating single
pulse,

Exterral Triggering

Repetition rate: 0 to 20 MHz. In square wave, output
frequency is half input freguency.

Trigger source: manual or external signal. Min external
signal width, 10ns.

Burst mode (optional}: preselected number of pulses
generated on receipt of trigger.

1A PULSE *ZENE&K?QR
f %w;;&?t PACHARD

e

" AMPLITUDE 1) ¥
L .

Burst trigger source: external 'signa!}br;;,
external signal width, 25ns.

GENERAL

Operating temperature: 0°C to 5500‘ :

Power: 100V, 120V, 220V or 240V “+5%.
Hz to 440 Hz, 70 VA max.

Weight: net 4 kg {9 Ibs), s’hipping/GE*kga

Dimensions: 200mm wide, 142mm hlgh
{(79in. x 5.6 in. x 11.8in.).

Figure 2—1. BOT1A and Delivered Accessories

www.valuetronics.com



SECTION 2

- - INSTALLATION

2—1 GENERAL 2—6 Power Scurce Requiremen's

2-2 initial Inspection 2-7 The mode! 8011A will operate from nominal
ac line supplies of 100V, 120V, 220V, or 240V (—10%,

2-3 Inspect the instrument and accessories for +5%) at 48 Hz to 440 Hz. Two internally mounted

physical damage and if damage is evident refer to para-
graph 2—14 for the recommended claim procedure and
repacking information.

2—4 The 8011A iz supplied with the following
iters:
Description HP Part Number
300mA fuse (for 220/ 2110--0044
240V operation
600mA fuse (for 110/ 2110--0018
120V operation)
Power Cord {one of those
shown in figure 2—2).

Figure 2—2. Power Cords

2-5 INSTALLATION

CAUTION
Before applving power to the instrument, check that
the 8011A is set in accordance with local supply condi-
tions, To gain access to the voltage selector switches and
fuse holder remove cover adjacent to the LINE switch.

switches allow one of the four voltages to be selected.

i

€ g

104 voits 120 volrs 220 voits A0 wolrs

L
C

120
40V
22y

] 12
120
40
20 v
100V
100 v
120V
240 v
20V
{r“‘—imv
130V
- 240
220

Figure 2—3. Switch Settings for the Varicus Nominal
Powerline Voltages. The power dissipation is 70VA
maximum,

2-8 To check the power requirements proceed
as follows:
Disconnect the power cable.
Remove the fuse and check its value:
for 230V operation 300mA
for 115V operation 600mA

Check that the line selector switch posi-
.ion corresponds to the local supply vol-
tage. !f they do not correspond use a
screwdriver to change the switch positions.

Insert the correct fuse into the fuse-holder .

Connect the power cable to the rear
connector.

2-9 Power Cord

2—-10 The 3-wire power cable supplied with the
8011A when connected to the appropriate power out-
let, grounds the instrument cabinet and panels. To
preserve this safety feature when operating the instrument
from an outlet without a ground connection use an
appropriate adapter and connect the ground lead {green/
yellow) to an external ground.
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2-2

2—11 If the plug on the cable does not fit your
power outlet then cut the cable at the plug end and
cennect a suitable plug. The piug should meet local
safety requirements and inciude the following features:

Minimum current rating of 1A.
Ground connection
Cable clamp

The colour coding used in the cable will depend on the
cable supplied (see Figure 2—2 above).

212 Temperature Requirements

2-13 The model 8011A operates within specifica-
tions when the ambient temperature is between 0°0C
(329F) and 55°C (1319F). The pulse generator may be
stored between —409C (—40°F) and 75°9C (1679F).

2—-14 CLAIMS AND REPACKAGING

2-15 Claims for Dama e

2-16 If physical damage is evident or if the in-
strument does not meet specifications when received,

notify the carrier and the nearest Hewiett-Packard Sales/
Service Office. The Sales/Service Office will arrange for
repair or replacement of the unit without waiting for
settlement of the claim against the carrier.

2-17 Repackaging for Shipment and
Storage

2—-18 If the instrument is to be shipped to a
Hewlett-Packard Sales/Service Office, attach a tag showing
owner, address, model and serial number and the repair
required. The original shipping carton and packing
material may be re-usable but the Hewlett-Packard Sales/
Service Office will alsc provide information and re-
commendations on materials to be used if the original
packing is not available or re-usable.

2--19 RACK MOUNTING

2-20 To rack mount model 8011A, order model
15179A Adapter for rackmounting 2 units

www.valuetronics.com



BO1IA PULSE GENERATOR
HEWLETT - PACKARD

PULSE PERIOD(s)
EXT 50

PULSE WinTH (s)
SQUARE
 2Bn- 1p - 80p ~2.8m= 1 \’ME

wy |

TRIGGER
INPUT (+)

VERNIER

AMPLITUDE (V) VERNIER

TRIGGER
OUTPUT(+)

OouTPUT

1 SINGLE PULSE: push-button for manually generating a single
pulse in the EXTernal and Burst modes.

2 PULSE PERIOD: mutually exclusive push-buttons for selecting
the range of pulse rate in the internal mode of operation. When
EXT is selected rate controls are disabled.

3 Rate VERNIER: for continuous adjustment of the repetition
rate betweaen the limits of the range selected. Clockwise rotation
increases the puise period (i.e. reduces the rate).

4 PULSE WIDTH: mutually exclusive push-buttons for selecting
pulse width range.

5 Pulse Width VERNIER: for continuous adjustment of pulse width
between the limits of the range selected {is inopesative n
SQUARE WAVE]

L] AMPLITUDE: mutualiy-exclusive push-buttons for selecting am-
plitude range. Note that, in the 416 Volt range the maximum
current available is 320mA (from a current source} and in the
other ranges the source impedance is 5082

7 Amplitude VERNIER: for continuous adjustment of the amplitude
between the limitg of the range selected .

8 INT LOAD: push-button switch for connecting (pressed) and
disconnecting {released) the 50} internal load in the 4—16 Volt
range. in the other ranges .he 50§} load is always connected.

g MEG: push-button for selecting negative polarity output.

10 SYM: push-button for selecting an output which is symmetrical
about zero volt.

Figure 3~1, Controls and Connectors

11 POS: push-button for selecting positive polarity output.

12 COMPL: push-button for selecting the puise compiement of the
set pulise.

NORM COMPL
Compl. button “‘out” Compl. Button ‘pressed’’
- [\ [
) e
SYMM _____/__\,-_,-j\jt---, Y
- (R e o g = OV
« /]

13 QUTPUT: BNC connector, 8Q(1 source {(or, on 4— 16 Voit range,
current source if INT LOAD is released).

14  TRIGGEH QUTPUT (+): BNC connector, positive trigger pulses
from internal rate generator.

15 TRIGGER INPUT (+): BNC connector, to which external input
signal is applied in EXTernal mode and Burst mode. Maxirnum
input signal +5V.

16 LINE ON-OFF: press-for-on-press-for-off switch.

OPTION 001

1?7 SINGLE BURST: push-button for initiating a pulse burst.

18 BURST: push-button switch for selecting pulse burst mode.

19 NUMBER OF PULSES: thumbwheel switches on which the re-

quired number of pulses in a burst is set.

WWW.valuetronics.com




SECTION 3

3—1 GENERAL

3-2 The following instructions apply to model
8011A—Option 001. For the standard model, the in-
structions 3—7 and 3-8 for burst operation should be ig-
nored.

3-3 MODES OF OPERATION

34 Internal

in this mode the 8011A requires no external
signal to produce an output. Figure 3—2 shows the con -
trof which are effective in this mode.

TRGOER

CUTPUT e outeuy

Figure 3—2. 8011A Internal Mode

) External

3-6 in EXT 2 mode the repetition rate
generator is externally triggered by a signal applied to the
TRIGGER INPUT 15 or manually by means of the
SINGLE PULSE push button 1 . Figure 3—3 shows
the controls which are effective in this mode.

OPERATING INSTRUCTIONS

Figure 3—3. 8011A External Mode

Figure 3—4 illustrates the timing sequence between the
trigger input and trigger and pulse outputs. Note that in
SQUARE WAVE the trigger output frequency is half
that of the external input.

o 40ns (approx). External Trigger Signal

!
|
TRIGCER l
INPUT (+)

TRIGGER QUTPUT

OUTPUT PULSE _' r_l _L

OUTPUT IN
SQUARE WAVE MODE |

I
TRIGGER | |
OUTPUT
IN SQUARE
WAVE MODE

Manual Trigger

SINGLE PULSE I

SINGLE PULSE ﬂ
OUTPUT

Figure 3—4. External Triggering Timing Sequence
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3-2

3—7 Burst Mode

3-8 To operate the generator in BURST Mode
press the BURST push-button 18 , set the required
NUMBER OF PULSES on the thumbwheel switches
19 and set the pulse parameters (rate, width, etc) on
the front panel. A burst is started by pressing the
SINGLE BURST button 17 or by applying a signal
to the TRIGGER INPUT 15 . At the end of a burst,
single pulses can be added by pressing the SINGLE
PULSE button. Figure 3—5 shows the controls which are
effective in this mode and figure 3—6 illustrates examples
or repetitive and single burst output.

woth @
*5Ems i W

TRIGGER
INPUT e}

Figure 3—5. 8011A Burst Mode

REPETITIVE BURST
EXTERNAL l l

L1l L1 1]

0 TRIGGER
QUTPUT

@ oUTPUT __JU'LRJUL_____I'UULMI_

SINGLE BURST Single Burst 17 button
pressed o7 trigger applied

to TRIGGER INPUT 15
$

I

TRIGGER I l l l I
QuUTPUT

Single Puise
button pressed

@ OuTPUT rUUUUl.___[L_

Figure 3—6. Exainples of Repetetive and Single Burst
Qutput.
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TIMING

*V

SINGLE —g

PULSE ¥ fo Jmm—

FF

INVER

RATE DIFFEREN-
TRIGGER > SCHMITT GENERATOR [ TIATOR

PHASE
SPLITTER

WIDTH
GENERATOR

INPUT () TRIGGER | _
A !

i
i
i
\ ]
]
|
i

m——b——
\_ﬁ_; BURST !
i BOARD |
L_--1---J

2 CONTROL

[RRGIR K-

INUMBER OF!
i PULSES |
[ 4

Figure 4—1. 8011A Block Diagram

| SR —

DWVIC
SQUAT
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PULSE SHAPING

O P

TRIGGER TRIGGER
SELECTOR AMPLIFIER — OUTPUT#)

CONTROL

PULSE WIDTH
SWITCH
PULSE OR SQW.

CONTROL

VERTER

+V

|

POLARITY AND
8 outrut | PO o AMPUITUDE

AMPLIFIER CONTR ATTENUATOR
SELECTOR ONTROL

L 1

-V

—-< ouTPUT

POS CONTROL
NEG
SYMM

COomMPL
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SECTICM 4

PRINCIPLES OF OPERATION

4-1 INTRODUCTION (figure 4—1)

4-2 In normal mode operation, the rate generator
is free-running at a rate determined by the PULSE
PERIOD controls, In the exwerna’ ‘e the disabled rate
generator is turned cn and off . .¢ signal applied to
the TRIGGER INPUT connector. The pulse generator
can also be manually triggered by means of the SINGLE
PULSE button which gives stimulus to the pulse shaping
circuits via a flip-flop. When the 8011A has the Burst
Option {001) the rate generator can be turned on by an
external signal and turned off after a predetermined
number of pulses have been generated.

4-3 In all modes of operation the pulse shaping
circuits define the width {or square wave) and whether
the normal or complement of the signal is tc be used to
drive the output stages. The conditioned signals {A,B,C

SINGLE
PULSE

and D) are selected by a series of OR gates. Symmetry
and polarity control and baseline correction take place
in the output stage.

4—-4 The trigger amplifier is driven by either
signal A, which is the rate signal via an inverter in pulse
width mode, or by signal C, which is the Q output from
the divider squarer flip-flop in square wave mode.

4-5 RATE GENERATOR
(Figure 4—2 and Diagram 1)
4-6 In the internal mode of operation the

rate generator is free running and produces spikes
at a rate determined by a multivibrator under the control
of the PULSE PERIOD switch and RATE vernier.
Under no-signal conditions in EXT mode, the rate gene-
rator is disabled. The pulse rate is then dependent on the

frequency of the input signal which turns the multivi-
brator on and off.

1O

L

COMMON e
BASE
STAGE Q12 SHAPING
CIRCUITS
IDIFFERENTIATOR]
INT L1 R
TER
-0 INVERTE! l
EXT Q7
~ TO BURST BOARD
p—
THRE SHOLD
e

CIRCUIT Q4 APACITORS

SCHMITT FROM SCHMITT
TR 8, C98C10
R Zﬁiﬂ :}-—-— TRIGGER e BURST «=—d  TRIGGER 8 &C
INPY ar a3 BOARD 05/06 l
I c7
PULSE PERIOD SWITCH
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Figure 4—2. Repetition Rate Generator
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4-7 The rate generator is a Schmitt trigger {Q5
and 06} which switches when the voltage output of a

ramp generator (Q8, vernier R1 and one or more of the range
capacitors C7 to C10) reaches its threshold level. When

switched it activates a switch {Q8) which rapidly dis-
charges the ramp capacitor(s), causing the voltage to fall
and reset the Schmitt trigger. This turns the switch off
and the cycle repeats. Each time Q5 is turned off, a
positive spike appears at differentiator (LL1R31).

48 In the slowest rep rate range the available
ramp current is reduced in order to prolong the charge
cycle. That is, the capacitance of C10 is effectively in-
creased during the charge cycle by "'bleeding-off” the
ramp current and thus increasing the time taken to
charge the capacitor. For this purpose, a time base
amplifier (U1} is connected in parallel with C10. This
results in a division and reduction of the ramp current
by an amount proportional to that drawn by the ampli-
fier.

4-9 When the 0.2s — 10s range switch is closed,
the voltage across the ramp capacitors C7 and C10 is
amplified by a linear amplifier (U1 — A). The resulting
signal, which is differentiated by C11, activates an
operational amplifier (U1 — B} in order to equalize
the IR drop acrosc R29 with R30.

4—-10 During the discharge cycle, the operational
ampiifier is disabled by the forward biased diode CR26
and the ramp capacitors are rapidly discharged.

4-11 The external input circuit comprisesa Schmitt
trigger {Q1 and Q2) a current source (Q3) and an inverter
(Q7). Q4 maintair & a constant volitage at the base of Q2
in spite of the changes in the supply caused by format
selection. Refer to paragraph 4—27 for information con-
cerning the power supplies.

412 The leading edge of a positive signal applied
to the TRIGGER INPUT turns Q1 on, Q7 on and Q5 off.
Each time Q5 is turned off, a positive spike appears at
the differentiator (L1/R31).

4-13 When the EXT mode is selected, the Schmitt
trigger (Q5/Q6) is disabled. Each time the SINGLE PULSE
push button is depressed, a flip-flop (Q13/Q14) rapidly
turns on and then off. Each time the flip-flop is turned
on, a positive spike appears at the differentiator (L1/R31).

4-14 In all modes of operation, the phase splitter
{Q15/Q16) is.turned on and off by the positive spikes
applied to the base of Q15. When on, it produces a
positive pulse to drive the width circuit and a negative
pulse which is applied to the burst counter (when fitted).

4-15 WIDTH GENERATOR
(Figure 4—3 and Diagram 2)
—— INVE,RzTER A l I l ‘
gguzcvoa
a ¢ CIRCUIT
03 L
| S
U
u
L | s - |
INPUT FROM Q. |
RATE GENERATOR R prpp—
Boe ppee ? | e
CURRENT
ot || |85 !
e | [omer P wors
< L
Figure 4—3. Width Generator
4--16 In the normal mode, the pulse leading edge

occurs when Q17 turns on and Q18 off. The pulse width
is determined by the time taken for the selected range
capacitor (C20 and C21 or C22 or C23), charged from
the variable current source (Q20/vernier R2), to reach
the threshold level of the Schmitt trigger. The pulse
trailing edge is created when the Schmitt trigger switches
and turns on the discharge switch {(Q18).

4-17 In selecting SQUARE WAVE, the width
vernier (R2) is shorted and the narrowest'pulse width
range is automatically selected. This is in order to deliver
a pulse of constant width to a divider-squarrer flip-flop
which generates the square wave.
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.Figure 4—4. Output Stages
4-18 The Schmitt trigger output is applied directly 4--24 When POS output is selected, a positive
(signal B) and via an inverter (U2 — signal A) and via current source (Q31, Q34) drives the output amplifier
the divider squarer (signals C and D)} to an array of gates output above zero volts. For NEG outputs, a negative
which select the required output as follows: current source is enabled. Both current sources are
: disabled whan SYMMetrical outputs are selected. The
Output Format Mode potentiometers R81 and R84 are used for positive
Puise Square (R81) and negative (R84) base line calibration.
Wave .
Positive B D
Normal Symmetrical B D 4-25 Attenuator
Negative A Cc
Positive A C 4-26 The output attenuator comprises two resis-
Complement Symmetrical A C tive networks which provide stepped attenuation of the
Negative B D output. A bridged-T vernier provides continuous over-
lapping adjustment between the settings of the output
attenuator. The internal 5082-load can be disconnected
4-19 OUTPUT STAGES in the 4—16 Volt range when the INT LOAD button
(Figure 4—4 and Diagrams 2 and 3) is released. '
4-20 Trigger Output Stage (Q35, Q36) 4-27 PO,WER SUPPLY .
(Figure 4—5 and Diagram 4)
421 This is an ac-coupled cascode amplifier
which produces a positive output pulse for each input
p”‘s?' 4-28 The positive and negative power supplies are
identical monolithic voltage regulators (U5 and U6)
4--22 Puise Output Stage with external PNP pass transistors (Q37 and Q38). The

nominal output voltage with respect to the isolated PC
board returns is * 14V, The voltage levels with respect

4-23 The function of the pulse output stage is to to zero volts, however, are dependent on the polarity
amplify the selected input signal, to supply the voltages and format switches:

for base line and polarity selection and attenuate the

signal voltage to the required output level. The 5082 POS switch closed +22.3V/-5.7V

internal load is alwavs connected in the lower ranges NEG switch closed —22.3V/+5.7V

but may be switched out in the 4—16 Volt range. SYMM switch closed = 14V,
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Figure 4—5. Voltage Regulator

4-29 A portion of the output voltage developed
across the potential divider (R127, R129} is applied to an
error amplifier which compares this with an internally
developed reference voltage. If the difference between
these voltages varies, the amplifier varies the base voltage
of a series pass transistor which regulates the flow through
Q37. Current limiting is accomplished by sensing the
voltage drop across R123 by means of a current limiting
device.

4-30 8011TA Option 001 — Pulse Burst
(Figure 4—6 and Diagram 5)

4-31 The Burst Control essentially consists of a
counter which is loaded with numbers from front panel
thumbwhee! switches. When a burst is started, pulses from
the rate generator decrement the counter until it is empty.
This condition (all zeroes) is detected and generates a
BURST COMPLETE signal which disables the rate gener-
ator.

4-32 The following description, in conjunction with
figure 4—6, divides the burst operation into four suc-
cessive stages:

1. Loading the Burst Counter
2. Start Burst

3. Zero Detection

4. Burst Complete

4-33 Loading the Burst Counter

4--34 When 2LIRST mode is selected, the BURST
ENABLE line yoes high (OV) and ‘clears’ U19 (via Q7,
C6, U13, U12), setting the Q output low. A low on this

output then enabies data to be loaded from the thumb-
wheel switches into the counter.

As data is being loaded, a comparator (U1, U2, U7 and
UB) checks for equivalence between the counter inputs
and outputs. When equivalence is detected, input pin 11
of U12d goes high, and the LOAD line (from output
pin 13 of U12d) goes low thus preventing further load-
ing of the counter.

4-35 Throughout this load process, the high on the
Q output of U19 disables the repetition rate generator
(via AND gate CR11, CR12 and OR gate Q2, Q3), and
therefore prevents the counter from counting.

436 Start Burst

4-37 When the START BURST signal is received,
U19is 'preset’ (via NAND gate Q5, Q6) causing the Q

and Q outputs to change state. The low on the O output
starts the repetition rate generator, and the counter be-
gins to count down from the preset number. The high on
the Qoutput of U19 ensures that the LOAD line remains
disabled, thus preventing a re-load of the counter (e.g. by
thumbwheel switch change) before the end of the burst.

4--38 Zero Detection

4-39 Throughout the count-down process, all out-
puts of the counter are monitored by two ‘zero detect’
configurations, one consisting of U9 and U11, and the
other consisting of U9 and CR2>CR10. The significance
of the two cenfigurations is explained in the following
Burst Complete description.

4-40 Burst Complete

4-41 When the counter reaches the ‘all zero’ con-
dition, the fast ‘zero detect’ circuit (U9, CR2 » CR10)
generates a BURST COMPLETE signal, which disables
the repetition rate generator via OR gate Q2, Q3. This
fast zero detection is achieved by using a ‘hot carrier’
diode for CR10, which monitors the final zero state, C1,
of the counter. Fast detection then ensures that the rep-
etition rate generator is switched off after the correct
number of pulses have been output.

4-42 The other ‘zero detect’ circuit (U9, U11)
clears U19, setting the Q output low again, and thus al-
lowing the counter to be loaded once more from the
thumbwheel switches.
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SECTION 5

5-1 INTRODUCTION

5-2 The Model 8011A contains reliable compo-
nents mounted on gold plated PC bLoards. These are
subjected to a series of tests and calibration procedures
which ensure accuracy and long life. In addition, main-
tenance and servicing is made easy by a non-compli-
cated design and a simple ‘“all on one board” con-
struction.

5--3 Preventive Maintenance

5-4 The inherent reliability and accuracy of the
pulse generator can be maintained by periodic cleaning
and mechanical inspections. To gain access to the interior
of the instrument remove the two panel covers. These are
removed by releasing the four screws in the respective
cover and sliding it away from the side of the instrument.

5-5 Remove dust from the interior and check
that all fittings, connectors and hoards are firmly in
place. Check that the wiring and cables — especially
those of power supply and line voltage — are in good
condition. Ensure correct function of the controls by
checking that the switch push rods and vernier knobs
are able to move freely.

56 SERVICING

57 The following service information is oniy for
servicing down to component level. When servicing the
8011A, if a fault cannot be localised within two hours,
the complete instrument should be sent to the nearest
repair centre. ;

NOTE: There is no board-exchange program for the

8C11A.
58 Removal of Assemblies
5-9 The PC board should only be removed in

extreme circumstances e.g. burnt board.

MAINTENANCE

If necessary, however, the board can be removed as
follows:

1. Remove AMPLITUDE vernier knob.

2. Remove the four screws that fix the rear panel to
the frame.

3. Unsolder the TRIGGER IN cable, the TRIGGER
OUT cable and the QUTPUT cable.

4. Unsolder WIDTH and RATE vernier cables.

5. Pull the ‘rear panel/board’ assembly out of the
frame.

6. Unsolder transformer wires, power switch cables
and power lamp cables.

7. Remove the two heat-sink screws from the rear
panel.

5-10 Performance Checks and Adjustment
Procedures

5—11 After completion of a repair or periodic
inspection, verify that the instrument is working to
specification by carrying out the performance checks
(Table 5—2 to 5—17). Rigid observance to the sequence
in which the checks appear is unnecessary. Table 5—18
and 5—19 give the procedures for checking and adjusting
tne power supplies and pulse base line.

5—-12 Troubleshooting

5-13 When a fault symptom is evident, try to locate
the fault to a functional block using figure 4—1. Then
use table 5—21, the first page of which will indicate the
direction in which troubleshooting is to proceed. The
most convenient test point for the waveforms and

voltages presented in the table can be located on figure
5-1.
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Table 5—1. Test Equipment and Accessories Required

INSTRUMENT

BRIEF SPECIFICATION

RECOMMENDED MODEL

Oscilloscope

Sampling Oscilloscope

Counter

VHF Test Oscillator
Test Oscillator
Pulse Source

Digital Voltmeter

AC Voltmeter

Dual Channel, 50 MHz bandwidth, sweep
speeds 0.1us/div. to 2 s/div. with sweep delay,
10mV/div. to 10 V/div. sensitivity.

Dual Channel, 1 GHz bandwidth, 10mV/div.

to 0.2 V/div. sensitivity, sweep speeds 1ns/div.

to 10ms/div.
Frequency Range 0 to > 20 MHz
Frequency Range > 20 MHz

Frequeny Range 10 Hz to 10 MHz

Frequency Range up to 20 MHz

Sensitivity 0.1V to 100 V

Sensitivity 0.1 mV to 100mV

HP 180C with plug-ins
1801A and 1821A

HP 180C with plug-ins
i810A

HP 52451

HP 32008

HP 6518

HP 8011A

HP 34740A with plug-on
HP 34702A

HP 3400A

ACCESSORIES

RECOMMENDED MODEL

50 2 cable assy 23 cm long with BNC male

connectors

50 §2 cable assy 122 cm long with BNC male

connectors {4 required)

Test leads for DVM-dual banana plug to probe and clip

20 dB 20 W power attenuator

Connector BNC male to type N female

Connector type N male to BNC male

Tee connector, BNC

50 {2 feed-through termination (2 required)

50 §2 adder/splitter

HP 10502A

HP 10503A

HP 11033A

HP 8491A

HP 1250-0077

HP 1250-0780

HP 1250-0781

HP 11048C

HP 15104A
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Table 5—2. Performance Check — Repetition Rate

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 50n ~ 2[1 sot1a COUNTER
VERNIER 23 CCwW PULSE GENERATOR
PULSE WIDTH 4 25n — 1 N
VERNIER § ccw O O Q
AMPLITUDE 6 416 —
VERNIER 7 Ccw SOTERMATION
POLARITY 11 POS
lNT LOAD 8 ON 2048 ATTENUATOR
STEP INSTRUCTION RESULT
1 Check the repetition rate for each setting of the
controls listed below.’
PULSE PERIOD 2 VERNIER 3
50n - 2 CCw >20MHz
CW <500kHz
2u — 0.1m CcCw >500kHz
cw <10kHz
0.1m — 5m CCwW >10kHz
CW <200Hz
2 For the following ranges set the counter for period
measurement:
5m ~ 0.2 CCw <b5ms
Cw >200ms
0.2-10 CCwW <200ms
cw >10s.
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Table 5—3. Performance Check — Manual Trigger

HOTTA

PULSE GENERATOR

COUNTER

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 EXT
outeut VERNIER 3
O O PULSE WIDTH 4 25n — 1
- VERNIER 5 ccw
S0LL YE RMINATION AMPL'TUDE 6 4 — 16
VERNIfF3 7 cw
20 4B AT TENUATOR POLAH'TY 11 POS
INT LOAD 8 ON
STEP INSTRUCTION RESULT
1 Set the counter for manual start.
2 Press the SINGLE PULSE button once only: 1 pulse
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Table 5—4. Performance Check — Square Wave

INITIAL CONTROL SETFINGS

oA COUNTER PULSE PERIOD 2 50n — 22U
PULSE GENERATOR VERN'ER 3 CCW
N PULSE WIDTH 4 SQUARE WAVE
o 0O VERNIER & -
AMPLITUDE 6 4-16
\ S0() TE AMINATION VERN'ER 7 CW
: POLARITY 1 POS
2048 ATTENUATOR |NT LOAD 8 ON
STEP  INSTRUCTION RESULTS
1 Set the counter function to measure frequency.
2 Check the square wave pulse for each control setting
listed below:
PULSE PERIOD 2
50n — 2u > 10 MHz
2u—0.1m > 250 kHz
0.1m — bm > 5 kHz
3 Set counter function to period average
5m — 0.2 < 10ms
02-10 < 400ms
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Tabte 5—5. Performance Check — Single Burst (8011A — Opt. 001)

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 50n — 2U
VERNIER 3 cCcw
PULSE WIDTH 4 25n — 1
VERNIER & Ccw
AMPLITUDE 6 416
VEFRNIER 7 Cw
PCLARITY 11 POS

INT LOAD 8 ON
BURST MODES ON

NUMBER OF PULSES 13 8011

HOYIA - OPT. 001

O 0

oUTPUT

O

COUNTER

SOLLTEAMINATION

20d8 ATTENUATOR

STEP  INSTRUCTIONS

1 Press SINGLE BURST button:

RESULTS

8011 puises
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Table 5—6. Performance Check — Pulse Width

INITIAL CONTROL SETTINGS

1B0C
80114

PULSE PERIOD 2 50n — 2u —
VERNIER 3 ccw A By our outsur
PULSE WIDTH 4 25n — 1u 0O
VERNIER 5 cew
AMPL!TUDE 6 4 —_— 16 20dB ATTENUATOR —~dtim
VERNIER 7 cw
POLARITY 11 POS
INT LOAD 8 ON

STEP  INSTRUCTION " RESULTS

Check the pulse width for each of the control settings

listed below.

PULSE VERNIER3 PULSE VERNIER 5

PERIOD 2 WIDTH 4

50n — 2u CCw 25n - 1u ccw < 25ns

21— .1m ccw 1u — 50u ccw < 1u

dm — Bm CcCw 50u — 2.5m CCw < 50u

5m ~ 2 cCcw 2.5m -1 ccw < 2.5m
cw cw > s

CAUTION

Output power when 4—16 V range selected can destroy scope's
internal 50 ohm load. Use a 20 dB power attenuator.
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Table 5—7. Performance Check — Duty Cycle

BoA

TRIG
17

DUTPUT

INITIAL CONTROL SETTINGS

180C

PULSE PERIOD 2
18014 E2 VERNIER 3

a5 | PULSE WIDTH 4
o) Q O |Q VERNIER &
AMPLITUDE 6
0a TE RMINATION VERN|ER 7
20 a8 ATTENUATOR POLAR'TY 11
INT LOAD 8
STEP INSTRUCTIONS RESULTS
1 By means of the pulse width VERNIER 5. Set the pulse
leading edge on the first line of the oscilioscope screen
and the trailing edge on the centre line (5 cm).
2 Turn the pulse period VERNIER 3 slowly CCW until
the trailing edge moves and/or the pulse is divided.
3

Measure the distance between the both pulse leading
edges for each setting of the controls listed below:

PULSE PERIOD 2 PULSE WIDTH 4 VERNIER &

Divisions
50n — 2u Tu — 50u as in <10=>50%
2t~ 0.1m 50u — 2.5m step 1 <10=>50%
0.1fm — 5m 25m - 0.1 <10=>50%

’ i ’ Duty cycle formulais ton x 100

%

t (pericd)

www.valuetronics.com
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Table 5—8. Performance Check — Pulse Period Jitter

INITIAL CONTROL SETTINGS

180C
"PULSE PERIOD 2 0.1tm —~ Bm fona
VERNIER 3 see below 1801A 18214
PULSE WIDTH 4 504 — 2.5m woer oumr N
VERNIER & ccw O 0 Q O |9
AMPLITUDE 6 4--16
VERN'ER 7 CW S0LL TE AMINATION
POLARITY 11 POS
20dB8 ATTENUATOR
INTLOAD 8

STEP INSTRUCTIONS RESULTS

1 Main Sweep ms/div
Delayed Sweep 10us/div
Sweep Display MAIN
Magnifier X1

2 Adjust the puise period VERNIER ( 3) to obtain
a 1ms pulse period.

3 Adjust the oscilloscope delay (div.) until the inten-
sified Spot coincides with the leading edge of the
second pulse on the display.

4 Switch to Delayed sweep display on oscilloscope
and Magnifier X 10

5 Measure pulse period jitter t.

CAUTION

Output power when 4—16 V range selected can destroy an ordinary
50 ohm load. Use a 20 dB power attenuator or a 50 chm power ter-

mination.
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Table 5—-9. Performance Check — Pulse Width Jitter

INITIAL CONTROL SETTINGS

with the trailing edge of the first pulse

4 Switch to Delayed sweep display on oscilloscope and
Magnifier X 10

5 Measure width jitter t

18014 1B21A PULSE PERIOD 2 0,1m — 5m
e VERNIER 3 o
0o 0 O ®) PULSE WIDTH 4 50U — 2.5m
VERNIER & ccw
50L1 TE RMINATION AMPLITUDE 6 4-16
, VERNIER 7 cw
2048 ATTENUATOR POLAR'TY 11 pos
INT LOAD 8 ON
STEP  INSTRUCTIONS RESULTS
1 Set the controls of the oscilloscope as follows
Main Sweep .Ims/em
Delayed Sweep 10us/cm
Sweep Display MAIN
Magnifier X1
2 Adjust the pulse width vernier to obtain a 1ms pulse width.
3 Adjust the Delay (Div.) untii the intensified spot coincides

t=<1u=<0.1% +50ps

CAUTION

Output power when 4—16 V range selected can destroy an ordinary
50 ohm load. Use a 20 dB power attenuator or a 50 ohm power ter-
mination.
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Table 5—10. Performance Check — External Trigger

INITIAL CONTROL SETTINGS

180C
BHIB 8011A
PULSE PERIOD 2 EXT PULSE GENERATOR -
% & 3 1A
VERNIER 3 cw z " o
P _ 5082 HOOL 1P O OUTRYT A 8 Fid
QLSE WIDTH 4 59# 25m o o) e} ( e}
VERNIER & mid-position
AMPL!TUDE 6 “ i 4 SO0 TERMINATION
VERNIER 7 Cw
POLARITY 11 POS
INT LOAD 8 ON
STEP INSTRUCTIONS
1 Adjust the oscillator output amplitude to 2.0Vpp {0 A
T 1] [
and frequency to 1 kHz. /: :\/; E\/
I
Pl
2 On the oscilloscope, center both channels vertically. P ! '|
3 Observe pulse, ensure that pulse occurs during posi-

tive slope of the input sine wave.
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Table 5—11. Performance Check — Hig:« Frequency Triggering

THGEC

HYTUA

TRIG TRIG

N oyy  OuTRuY
00 O

Lid 20 a8 ATTENUATOR

INITIAL CONTROL SETTINGS

PULSE PERIOD 2

VERNIER 3
PULSE WIDTH 4
VERNIER 5
AMPLITUDE 6
VERNIER 7
POLARITY 11
INT LOAD 8

EXT

25n - 1U
CcCw
4—-16
cw

POS

ON

INSTRUCTIONS

Adjust the oscillater output amplitude for 2.0Vpp at 8011A TRIG IN.

Set Frequency to 20 MHz.

(NOTE: Peturbation delay of typically 50ns)

Check that the 8011A output pulse has the same

pulse period as the external signal.

Set the 8011A to NEG and repeat steps 2 and 3.

Set the 8011A to SYMM and repeat steps 2 and 3.

CAUTION

Output power when 416 V range selected can destroy an ordinary
50 ohm toad. Use a 20 dB power attenuator or a 50 ohm power ter-

mination.
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Table 5—12. Performance Check — Minimum Width

INITIAL CONTROL SETTINGS 80 )

PULSE PERIOD 2
VERNIER 3
PULSE WIDTH 4
VERNIER 5
AMPLITUDE 6
VERNIER 7
POLARITY 11
INT LOAD 8

50n — 244
MIDDLE
25n — 1y
cCcw

wa
O::
O

2008 ATTE G UATOR ~rie

BOTIA

THIG
GUY OUTRUY

416
Ccw

POS

STEP

INSTRUCTIONS RESULTS
Set the oscilloscope to obtain a full-screen pulse

amplitude display.

Measure pulse width at 50% of amplitude < 25ns
Set 8011A controis to NEG and repeat steps 2 and 3 < 25ns

CAUTION

Output power when 4—16 V range selected can destroy scope’s
internal 50 ohm load. Use a 20 dB pcower attenuator,
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Table 5—13. Performance Check — Preshoot, Overshoot and Ringing

INITIAL CONTROL SETTINGS

180C
BONIA
18164 PULSE PERIOD 50n — 2“
’ B o VERNIER oo
0 o C O PULSE W!DTH SQR WAVE
VERNIER -
2008 ATTENUATGTOR omdie AMPL'TUDE 4 _— 16
VERNIER cw
POLARITY POS
INT LOAD ON
STEP INSTRUCTIONS RESULTS
1 Set the oscilloscpe to obtain a full-screen am-
plitude display.
2 With reference to the diagram below, measure preshoot,
overshoot and ringing. All should be < 5% of pulse”
amplitude
oot T N s
i
Amplitude
Prastioat N, —
f
*Overshoot may increase to 10% with Amplitude vernier CCW.
3 Set INT LOAD to OFF. Verify
preshoot, nvershoot and ringing. < 10 % of puise
amplitude
CAUTION

Output power when 4—16 V range selected can destroy scope's
internal 50 ohm load. Use a 20 dB power attenuator.
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Table 5—14. Performance Check — Transition Times

INITIAL CONTROL SETTINGS
1800
PULSE PERIOD 2 50n — 2u
VERNIER 3 ccw 1o ext TG
PULSE WIDTH 4 SAR WAVE a (ﬂ) ’6 Ut QUTRUT
VERNIER 5 -
AMPLITUDE 6 416 2008 ATTENGATOR ot
VERNIER 7 ADJUST FOR 16V
POLARITY 11 POS
INT LOAD 8 OFF
STEP  INSTRUCTIONS RESULTS
1 Set the oscilloscope to obtaiir the following:
(1) full screen amplitude display
(2) expanded sweep
13) leading edge of pulse at centre of screen
2 Measure leading edge between 10% and 90% of < 10ns
amplitude
3 Centralize trailing edge on screen
4 Measure trailing edge betwen 10% and 90% of < 10ns
amplitude.

— CAUTION

Output power when 4—16 V range selected can destroy scope’s
internal 50 ohm load. Use a 20 dB power attenuator.
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Table 5—15. Performance Check — Output Amplitude

INITIAL CONTROL SETTINGS |
PULSE PERIOD 2 50n — 2u
w1 poita VERNIER 3 MIDDLE
N B PULSE WIDTH 4 SQR WAVE
olQ e VERNIER & -
R ——— f) e AMPLITUDE 6 4-16
2048 ATTENUATOR ] VERN’ER ? Cw
POLARITY 11 POS
INT LOAD 8 OFF
STEP INSTRUCTIONS RESULTS
1 Check the amplitude for each setting of the controls
listed below
AMPLITUDE 6 VERNIER 7
4-16 CW (with INT. LOAD OFF) > 16V
CW (with INT. LOAD ON) > 8V
ccw < av
1—-4 cw > 4V
ccw < 1V
0.25 — 1 cw > 1V
CCw < 0.25V
CAUTION

Output power when 4—16 V range selected can destroy an ordinary
50 ohm toad. Use a 20 dB power attenuator or a 50 ohm power ter-
mination,
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Table 5—16. Performance Check — Trigger Output

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 50n - 2 o e
VERNIER 3 CCw A ° e
PULSE WIDTH 4 25n ~ 1 Q O TG
VERNIER 5 cew OUT QUTPUT
AMPLITUDE & 0.256 -1
VERNIER 7 cw
POLARITY 11 POS
INT LOAD 8 ON
STEP  INSTRUCTIONS RESULTS
1 Check trigger output
(1) Amplitude: D L i § e s0%
1"
(2) Width: > 10”5 < 30 nS ———O: :0—» 2063 110 0
i
2 Turn 8011A pulse period vernier siowly clockwise
and check that trigger output is as above
3 Set the 8011A to SQR WAVE and repeat step 2.
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Table 5—17. Performance Check — Repetitive Burst (8011A — Opt. 001)

VH

BOtA BT

ERTERMNAL FULSE GENERATOR

INITIAL CONTROL SETTINGS

o R e PULSE PERIOD 2 50n — 2u
O O Q VERNIER 3 CcCw
PULSE WIDTH 4 25n — 1u
«;wuww::h VERNIER 5 cCcw
- AMPLITUDE 6 4-16
L VERNIER 7 Ccw
Z0dB ATTENUATOR VEE CEONNET T POLAR'TY 11 POS
INT LOAD 8 ON
NUMBER OF PULSES 5
BURST MODE OFF
STEP INSTRUCTIONS RESULTS
. ] N i
1 Set rep. rate of external signal to 2 MHz: i 1= 5000 .
\ A
: ‘4-———-!-\‘1200":—-—-” :
5 T
3
1 t
l-o--— F‘mp-‘agan(m delay
2 Select BURST MODE and observe pulses [y fveeally 1000

on the oscilloscope

mination.

CAUTION

Gutput power when 4—16 V range selected can destroy an ordinary
50 ohm load. Use a 20 dB power attenuator or a 50 ohm power ter-
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Table 5—18. Adjustment Procedure: Power Supplies

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 EXT
VERNIER 3 cw
PULSE WIDTH 4 144 — 501
VERNIER & ccw
AMPLITUDE 6 1-4
VERNIER 7 cw
POLARITY 11 SYMM
INT LOAD 8 ON
BURST MODE OFF
(if fitted)
INSTRUCTIONS ADJUST RESULTS

The following measurement are with respect to zero
volts using a digital voltmeter,

Mea:ure voltage at the +14V test point A1TR125
Measure voltage at the —14V test point A1R128

If the Burst option (001) is fitted measure voltage at
the +5V test pin on assembly 1

The following measurements are with respect to zero
volts using an AC voltmeter.

Measure the ripple on the following supplies
+14V
—-14V
+5V

+14V+ 100mV

—14V £ 100mV

+5V * 200mV

<1mV rms
<1mV rms
<1mV rms
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Table 5—19. Adjustment Procedure — Base Line

INITIAL CONTROL SETTINGS

1800

_ PULSE PERIOD 2 EXT
!; ------------- — e || VERNIER 3 -
e PULSE WIDTH 4 1= 50U
& SRR J VERNIER & ccw
L M-J[, Ly AMPLITUDE 6 4-18
o e VERNIER 7 ow
2048 ATTENUATOR POLARITY 11 POS
INT LOAD 8 OFF

STEP  INSTRUCTIONS

1 With the oscilloscope set to Ground, center the - ——I—_—L[j_—--— Baseline

trace on the graticule.

2 Switch to DC operation and check that the pulse base _._ - - - == Basenne
remains center of the graticule. ! I l l

3 If necessary, adjust R81 accordingly.

4 Select NEG on the 8011A.

Repeat step 2.

[o2 B &1

If necessary, adjust R84 accordingly.

CAUTION

Output power when 4—16 V range selected can destroy an ordinary
50 ohm load. Use a 20 dB power attenuator or a 50 ohm power ter-
mination.
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Table 5—20. Adjustment Procedure-Amplitude

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 2U—0,1m
Fo1IA VERNIER 3 ccw
) PULSE WIDTH 4 sQ SQUARE WAVE
o o AMPLITUDE 6 4-16
L4 9 VERNIER 7 cw
508 TERMINATION = PCLAR‘TY L SYM
INT LOAD 8 OFF
2048 ATTENUATOR
STEP INSTRUCTIONS
1 Witn the oscilloscope set to ground, center the
trace on the graticule.
2 Adjust ATR131 for a positive amplitude of 8.1 V
3 Adjust ATR133 for a negative amplitude of 8.1 V
4 Re-check Base Line Table 5—19

CAUTION

Output power when 4—16 V range selected can destroy an ordinary
50 ohm load. Use a 20 dB power attenuator or a 50 ohm power ter-
mination.
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Figu

Qs5/8

0.5us/Div

Qii/s

0.5us/Div

Q18/8

0.5us/Div

us/e

0.5us/Div

5-1. Assembly 1, Assembly 2 — Troubleshooting Aid

+6.5Y

+3.5Y
2V div

+6.4Y

+3.6V
2Viiv

ov
2V idiv

-10V
5V/div

-1V
2V/div

-5V

-1V
2V/div

-6V

ua/8

Q36/8

1.2,Q25/8

Q28/C,Q30/C

0.5us/Div ,

-1V
2V/div

-5V

-1V
2V/div
'\

+ 14V

2V/div

ov
2V/div

—4.4v
2V/div

+11.3V

+ 9V
2V/div

-9V

—-11.3V
2V/idiv

+4.1V
ov
—4.1V

5V/div
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Trigger R26,U1/2
Input

1V/Div

+ 12,8V

+11.6V
1V/Div

Q4/8

Q.5us/Div 20ms/Div

0.5us/Div

+ 6.5V
5V/div

ov
2V/div

Burst
output

0.5us/Div

+3.2v

R28/U1/1

A
5V/Div
- ~3,5V
Ui/, Q1i/s 5V /div

20ms/Div
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Table 5-21. Troubleshooting Procedures

180C
B8011A 1801A 1821A
TRIG EXT.
0/F OUTPUT A 8 up

5081 TERMINATION

10:1 PROBE

-

INITIAL CONTROL SETTINGS

PULSE PERIOD 50n — 2u
VERNIER Mid-range
PULSE WIDTH 25n — 14
VERNIER Mid-range
AMPLITUDE 1-4
VERNIER cw
SYMM ON
COMPL OFF
STEP INSTRUCTIONS

1. Set the oscilloscope as follows:
EXT TRIGGER
0.5us/Div

2. Start the troubleshooting procedure by checking all
functions

3. For Burst troubleshooting see page 6—23

4. For checking the EXT Function apply a Pulse
Generator with the same settings and 1V Amplitude

5. The illustrated waveforms and voltages can be readily
located by refering 1o Figure 51,

Note: Al voltages are referenced to floating ground.

www.valuetronics.com



5--25

Table 5—21. cont’d.

S51ART
i
CHECK
ALl
FUNCTIONS
NO PULSE
EROM QuTPUT . PAGE
PAGE ‘-'wv---—-—-\J e 522
& 25 TRIGGER DUTPUT
PULsE QUIPUY PAGE
——
FRIGGER QUTPUT 5. 74
CORRECT
TRIGGER PAGE
e ouTPUT r—“" 527
DEFECTIVE
bed  SQUARE WAVE ”‘2‘1
OEFECTIVE §-
s
COMPL PAGE
e MODE P
DEFECTIVE
o AMPLITUDE PAGE
DEFECTIVE 5-2% _‘
ONE OR TWO -
- RAANGES OF ""gg
RATE OR WIDTH b
DEFECTIVE
£0S OR NEG
= OUTPUT ["“3‘;
DEFECTIVE 5
[ o EXTERANAL B PAGE
: 5-29
- DEFECTIVE
o BURST PaGE
= MODES ’* Py
DEFECTIVE
DEFECTIVE 5.28
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526

Numbers in the boxes identify wave-
forms illustrated.in Figure 5—1. For
example

CHECK SIGNAL
AT BASE OF Q6

1

the signa! at the base of 06 is to be
found at photograph 1 on Figure 5-1.

Table 5—-21. cont'd.

NG PULSE
ouUTPUT

TRIGGER OUTPYT

{

CHECK POWER
SUPPLIES
LINE VOL TAGE.
FUSE DC « 14V
AND 14V
suPPLY

ALL
CORAECT
>

TURN TO
PAGE » 4
ANL TROUELESHOOT
FOWER SUPPLIES

i

: YES

CHECK SIGNAL
AYBASEQF QS

1

CHECK Q8 BASE
VOLTAGE AT
R20/2Y

* 28V

{

THOUBL £ SHOOT
RATE
GENERATOR
CHRCUITY

YES

FROM
PAGE
531

RATE
GENERATOR

CHECK SIGNAL
AT LUAN

3

PAGE
5-23
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Table 5-21.

FROM
PRGE 6-22

!

SHGNAL
CORRECT
y

YES

TROUBLESHOOT

PULSE
SHAPER CIRCUIT

OBSERVE
PLULSE AT QY7n
SHAPE OF PULSE
DEPENDENT ON

WIDTH SETTINGS

4

VERIFY FUNCTION
OF PHASE SFLITTER
Q15116
RECITIFY L AULT
iF

NECESSARY

§

CHECK G20 BASE
VCLTAGE
AT P83 -3.3V

TROUBLESROOT
WIDTH
GENERATOR
CIRCUTS

CHECK INPUT
SIGNAL T2
SELECTOR CtRCUIT
AY Q17¢

6

PAGE
5-24

5-27

PULSE
SHAPER

WIDTH

GENERATOR

SELECTOR
CIRCUIT
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Table 5—-21. cont’d.

NO

SIGNAL

; YES
CORRECT
’

NG
ﬂu.TSE Ou;mr
OUTPUT CORRECT

s e e

TROUBLESKOOT
SHORT CIRCUHT
W UZ OR UE
OR U3 OR Re7
DEFECTIVE
MC& TRUTHTABLE
He s OV Lo s -6V CrECK
OUTPUT OF
ve-8
¢ NORMAL COMPL
+ . 3 bt T T = 9
FINNG  POS  SYMMONEG POS  SYMM . NEG
. P S T it |
PULSE MODE ¥ te ot oH oo [T
iPoo & anet 10 Lot 2 He b Lo Lo Lo H
. . + . . 5 - 5
SCUARE WAVE 2 e He [ L ota (%3 Moo
P Lana 2 tai 0 te o Do Lim 4 Lo CORRECT
»
CHECK
QUTPUT OF
uz-8
NO vES
it
COMPL MODE
DEFECTIVE
CHECK -8V
AT
Uk -7
NO CORRECT e
B
YROUBLESHOOT
a8
R 45
< 17
YRAGUBLESHOOT
Us AND
STCHES:
e
TRUTHTABLE

PAGE
5-25

SEL ECTCR
CIRCLIT
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Table 5—21. cont'd.

i

CHECK SIGNAL
AT BASE

OF G22/34

13

SIGNAL
CORRECT

NO YES

THOUBLESHOOY
SCHMITT TRIGGER
@z

CHECK
SIGNAL AT BASES
OF

azsb ]L

AND

azen “ 5

NG

THOUBLESHOOT
DRIVE CIRCWIT
R6O

R63 R68
028 and Q26

YES t

TROUBL ESHOOT
ATTENUATOR
AND
INTERNAL
LOAD CIRCUITR

CARAY OuUTY
PE ﬂ(F_ORMD‘NCE

CHECK
iF NECESSARY
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POSITIVE
AND
NEGATIVE
AMPLIFIERS

POSITIVE
AND
NEGATIVE
BASE LINE

Table 5—21. cont’d.

FROM
PAGE & 2%

l

CHECK AMPLIFIER
GUTPUT SIGHAL
AT 027/29¢

16
f

CIRCUITS

MOy YES
TROUBLESHDOT
BIAS NETWORK
Q36 0s0
AND ASSOCIATED
COMPONENTS
NO vES
Y S
TROUBLESHOOT
CURRENT SOURCES
32/Q34 and 031:033
MUST BE
NON . CONDUC TIVE
IN SYMM
CHECK
PULSE
outPUT
1
NOQ PLALSE YES
e CORAECT -
i s 1
i i
5 ?
ATTENUATOR ROUBL ESHNOT
TROUBLESHAO
AND ATTERUATOR
INTERNAL AND INTERNAL
LOAD LOAD 1
|
¢

CHECK

ALL
FUNCTIONS

ALt

FUNCTIONS
SATISFACTORY,

GO 1O
I

PAGE & 21

CARRY OUT
PEAF(RMANCE
CHECKS
1€ NECESSARY
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Table 5—-21. cont'd

TRIGGER
QUTPYT
DEFECTIVE

!

CHECK QUTPYT
OF Uz 8

10

Yes
CHECK BV
AY U2 7
T
CORRECT ES
{ ! MC 2 TRUTHTABLE
HPOV L0 # sv
FRouL EssaoT PINNO | PULSE MODE | SGUARE WAVE
. - - 1 1 - .
" ?;‘ 9 Lo i He
5 (LT Hi ! to
_— o~
CHECK LOGIC
CONDITIONS
oF U2
SEE TRUTHTABLE
HEPLACE
U2 OR
DEFECTIVE SwiTCH
CHECK
SIGNAL a1
BASE OF Q36
NO vEs
TROUBLESHOOT
BIAS NETWORK
CR12 CRY3 CRW
AND RE3
t N
onecK
SIGNAL
AT a36e
o NO YES
TROUAL ESHOOT '
BASE STAGE
Q3% R93 KOS 1
A3 CHI6 C34
%
CARRY
out
PERFORMANCE
CHECKS
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Table 5—21. cont

SINGLE PULSE
DEFECTIVE

SET 1O
EXTERNAL
AND

SQUARE WAVE
MODE

MEASURE BASE
VOLTAGE OF

Q13 AY R3S/A3A: 14V
Q14 AT RA0/R3S: B IV

NGO

TROUBLESHOOT
736 R39 R4O

'd.

HOLD IN BIGNLE

MEASURE BASE
VOLTAGE OF:

Q14 AT RA/RYD: 16)

PULSE BUTTON AND

QIZAT RI/RIL 74V

v

TROUBLESHOOT
34 R35 RI8

L

CHECK 1F
PULSE QUTPUT
LEVEL CHANGES
WHEN BUTTON

1S PUSHED

NO

TROUBLESHOOT
Q14 Q13 R37

ves

CARRY OUT
PERFORMANCE
CHECK
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Table 5—21. cont'd.

EXTERANAL
MOOE
DEFECIIVE

.

CHECK INPUT
SIGNAL

AMPL BOOmMY {

WIDTH &0 70-

17
!

CHECK
WAVEFORM
AT BASE OF Q4

18

CORRECT
;

TROUBLESHOOT
THE INPUT
SCHMITY TRIG
0vaz

CHECK
WAVEFORM
AY BASE OF

a7

19

e CORRECT
)

TROUBL ESHOOT
Q7. R150 OR
SWITCH
DEFECTIVE

CHECK
LUR3

3

NO
L

TROUBLESHOOT
CIRCUIY
Qr
Q506

CARRY QUT
FORMANCE
CHECK
i NECESSARY

P

E
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Table 5—21. cont’d.

ONE
OR MORE
HANGES OF
REP RATE
DEFECTIVE

1F DEFECT IS
N BRANGE
B0n 0%

!

TROUBLESHOOT
RANGE SWITCH
AND OR
RANGE CAPALITORS
C8 ORCY Ol C10

cagiRy OuY
PERFORMANCE
CHECKS
1F NECESSARY

1
DEFECT ISIN
02 10
RANGE ONLY

FIRST HEFER
TOPARA S -8
AND
DIAGRAM 1

{

CHECK SIGNAL
ATUY -2

31

STEADY STATE
VOLTAGE 3V

NO

YROUBL € SHOOT
BIAS NE TWORK
RIGRZT

CHECK
LINEAR AMP

29

ONE
OR MORE
RANGES OF
WIDTH
DEFECTIVE

TROUBLESHOOT
WIDTH SWITCH
AND
HANGE CAPACITORS
€2t OR €22 OK LZ3

CARHY QUT
PERFORMANCE
CHECKS
¥ NECESSARY

RO YES
[
T i
CHECK
OF AmP
HEPLACE ut -7
[

18

TROUBL ESHOOT
AND REPLACE
DEFECTIVE
COMPONENTS
U1, €11, Q11/Q10,
A28 #30, OR CR26

I

SitNaL
CORRECT
>

YES

CARARY OUY
PEREORMANCE
THECK
1F NECESSARY
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Table 5—21. cont’d.

SGUARE
WRVE
DEFECTIVE

i

St 10
WIDTH 260 1
VEANIER COW
AND
OBSERVE MINIMUM
PULSE WIDTH QUTPUT

CORRECT YES
)

GO BACK
vo I on
PAGE 6 22 AND
CHECK Tyl
WIDTH GENERATOR
ONLY

TROUALESHOOT

nMC 2

SQUARE WAVE
ourTeuT
LCORRECT
>

TROUBLESHOOT
SOQUARE WAVE
AND
FORMAT
SWITCHES

L

e

CARRY OUT
PERFORMANCE
CHECKS
tF NECESSARY
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Table 5—21. cont’d.

POS
AND OR
NEG
ouTPyY
DEFECTIVE

FIAST
CHECK
FLOATING POWER
SUPPLY
A% FOLLOWS

CHECK VOLTAGE
ACROSS CRZY/CR28
APPROX 57V
AND
AS FOLLOWS

!

CHECK VOLTAGE
BETWEEN
INSUF ATED RETURN
AND CHASSIS
POS MODE +B3V
NEG MODE 83V

FLOATING
POWER SUPPLY
CORRECT
’

TROUBLESHOOY
C12Y,
AND
ASSOCEATLD
SWITCHES

28

i

POSITIVE NEGATIVE
DEFECTIVE DEFECTIVE
TROUBLESHOOT TROUBLESHOOT
POSITIVE NEGATIVE
CURRENT SOURCE CURRENT SOURCE

031033 274

YES Ne NG vES

FAULY in
COUPLING
RETWORK
L&/LE/R2
ATI/RED

CARRY
out
PERFORMANCE

CHECK l
1F NECESSARY
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Table 5—21. cont’d.

POWER SUPPLIES

CHECK
LINE SUPPLY
VOLTAGE AND
SELECTOR SWITCH
AND FUSE

SWETCH
INSTRUMENT
QFF

!

N SYMM MODE
MEASURE RESISTARCE
BETWEEN INSULATED

RETURN AND

P18
T3 - 200
P4 - 160
Yes NO
SwiTcH
INSTRUMENT ON
AND '
AT CATHOOES OF
CRIBCRIZ  +20V
CR2VCR22 6V
NO YES '
SWITCH
INSTRUMENT
on
CHECH
VOLTAGE ACROSS
C63/C54
175V AMSE
-
T
YES
| 1
!
i
TROUBL ESHOOT TROUBLESHOOT
£54 €53 €37 Ca
on
TRANSFORMER BRIDGL RECTIFIERS
? t
J
CHECK
AEF VOLTAGE
UB/US AT
R11G - AT14
NG YES
rMM CORRECY
»
|
{
. TROUBLESHOOT
Q37:038
DEFECTIVE RUI6/R11T
A124 - /129

| ]

CARRY QUY
PERFORMANCE
CHECKS
IF NECESSARY
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Table 5-22. Performance Test Record

Hewlett-Packard Company

Model 8011A Tested by
Pulse Generator
Serial Number Date
Table Results
No. Test Description Min Actual Max
5-2 Repitition Rate
50n — 2u CCw 20MHz S
Cw e o 500kHz
2u—0.1m CCw 500kHz — I
Cw - I 10kHz
0.1m — 5m CcCcw 10kHz I
Ccw . 200Hz
5m — 0.2 CCwW . bms
CW 200ms N _
0.2 -10 CCcw . S 200ms
cw 10s R,
5-3 Manual Trigger
Satisfactory Yes/No.
5-4 Square Wave
50m — 2u 10MHz —
2u—0.1m 250kHz —
0.1Tm — bm bkHz B
5m — 0.2 . _ 10ms
02-10 - . 400ms
5-5 Single Burst (Option 001 only)
Satisfactory Yes/No
56 Pulse Width
25n — 1u CCw S ; 25ns
cw Tus
Tt —50u CCW U Tus
Ccw 50us
50u — 2.5m CCw B . 50us
Cw 2.5ms -
2.5m — 0.1 CCw 2.5ms
Cw 0.1s —
5-7 Duty Cycle
u — 50u 50 % -
50u ~ 2.5m 50% N
2.5m — 0.1 50 % -
5--8 Pulse Period Jitter
Jitter e _ 1us {0.1% +
50 ps)
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Table 5—-22. (cont’d.} Performance Test Record

Hewlet:-Packard Company
Model 8011A Tested by
Pulse Generator
Serial Number Date
Table Results
Test Description
No. Min Actual Max
5-9 Pulse Width Jitter
Jitter R 1us {0.1% +
50 ps)
5-10 External Trigger
Satisfactory Yes/No
5-11 HF Triggering
Satisfactory Yes/No
5-12 Minimum Width
Pos T 25ns
Neg e 25ns
5-13 Preshoot, Overshoot, Ringing
Int load on e 5%
Int foad off e 10%
5-14 Transition Times
Leading edge R 10ns
Trailing edge S 10ns
515 Qutput Amplitude
4-16V CW (Int load oft) 16V B
{int load on} 8v e
CCW {int load on) R 4V
1--4V Ccw 4v e N
CcCw R 1V
0.25-1V Ccw 1V e
CCw e 0.25V
5-16 Trigger Output
Amplitude v e
Width 10ns S, 30ns
5-17 Repetitive Burst
Satisfactory Yes/No
523 Safety Check
Interior inspection S
Resistance cabinet to power plug gnd S 10
Resistance cabinet 1o line 2MS2 e
Line fuse U]
Line fuse safety cover ™
Heatsinks secure O
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Table 523

1.

Safety Check

Disconnect power cord from line. Visually inspect in-
terior for any sign of abnormal internally generated
heat, such as discolored printed circuit borads or
components, damaged insulation, or evidence of arc-
ing. Determine cause and remedy.

. Check resistance from cabinet to ground pin on

power plug with suitable ohmmeter. The reading
must be less than one ohm. Flex the power cord
while making the measurement to detect any inter-
mittent discontinuity. Check internal ground con-
nections on boards and frame. Also check resistance
of any front or rear panel ground terminals marked

. Check resistance ifrom cabinet to line and neutral

(tied together) with the power switch on and the

power source disconnected. The minimum accep-
table resistance is two megohms. Replace any
component which results in a failure or refer to pro-
duction Memo or Service Note issued by product
division for alternate action.

. Check line fuse to verify that the proper value is in-

stalled.

. Check that the plastic safety cover for the line fuse

is installed.

. Check that all coaxial and flat cablec inside are

properly connected. Check that all boards and the
heatsink on the chassis are p-operly connected.

. Inform Hewlett-Packard (internally, the responsible

product division) of any repeated failures in the
above tests or any other safety features.
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SECTION Vi

6—1 INTRODUCTION

65—2 This section contains the circuits, component
location diagrams and the lists of replaceable parts.
Waveforms shown with the circuits are included for
guidance only and failure to observe identical results
shouid not be automatically taken as indication of a
fault.

6-—-3 ORDERING INFORMATION
654 General

6—5 The replaceable parts tables list parts in
alphanumerical order of their reference designators and
indicate the description and HP stock number of each
part, together with anv applicable notes.

66 To order a replacement part, addrass order
of enguiry either to your authorized Hewlett-Packard
sales representative or to:

DIAGRAMS AND REPLACEABLE PARTS

CUSTOMER SERVICE
Hewlett-Packard Company ,

333 Logue Avenue,

Mountain View, California 94040

or, in Wester Europe, to:

Hewlett-Packard (Schweiz) SA
Rue du Bois-du-Lan 7
1217 Meyrin 2

Geneva
6-7 Specify the following information for each
part:
a) Model and complete serial number of in-
strument.
b) Hewlett-Packard stock number.
c) Circuit reference stock number.
d) Description.

To order a part not listed, give a complete description
of the part and include its function and location.

A = assembly
B = motor
BT = hattery
C = pacitor
CP = noupler
CR = diode
DL = delay line
DS = lamp

¥ = fuse

FL = filter
HR = heater

J = jack

K = relay

L = inductor
M = meter

CC—A-NTDOT

<X =<
o)

T™®

Table 6--1. Reference Designators

= plug

= transistor

= ryesistor

= thermistor

= switcn

= transformer

= terminal board

= micro-circuit

= vacuum, tube, neon

bulb, photoceli, etc.

= voltage requiator
= cable

= socket

= crystal

= test point

www.valuetronics.com




Table 6—2. Diagram Notes

Al voltages are referenced to floating ground.

P/O

|
]
b

e GO ——

—— Hesistance in ohms, capacitance in microfarads, inducatance in microhenries unless other noted

Part of

denotes a factory selected value.
Values shown are typical.

Screwdriver adjustment

Encloses front panel nomenclature

Encloses rear parel nomenclature

Zener diode

Chassis ground {0 volts)

Floating ground

Wire colour e.g. white, black, brown.

Part of push-button switch

Signal input/output connectors
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6—8 CIRCU!T DIAGRAM WAVEFORMS

6—9 Waveforms shown on the circuit diagrams 1
to 3 were taken with the 8011A set as follows, changes
in time base and sensitivity are noted on the waveform

concerned:
PULSE PERIOD 50n — .2u
VERNIER Mid-range
PULSEWIDTH 25n — 1u
VERNIER Mid-range
AMPLITUDE 1V — 4V
VERNIER Cw
SYM ON
COMPL OFF
BURST OFF

To obtain waveforms shown on diagram 5 select

BURET MODE.

Table 6—3. List of Manufacturers Codes (to be used in conjunction with Replaceable Parts Lists)

MFR. NO. MANUFACTURER NAME ADDRESS ZIP CODE
FROOS GAM MEAUX FRANCE T
0ns501 ILLUMINATED PRODUCYS INC ANAHEIM CA YZRO3
0.121 ALLEN BRADLEY €O MILWAUKEE W1 53212
01295 YEXAS INSTh INC SEMICUND CHMPNT DIV CALLAS ¥X 15231
0Zllw FERROXCUBL CORP SAUGERTIES NY 12477
04713 MUTORULA SEMICONDUCTOR PRODUCTS PHOLNLIX AZ 69708
07202 SATRLHILD SEMICONDUCTIOR D1V MOUNTAIN VIEW Ca G440
11502 TRW INC BU0UNE DIV BOCNE NC 28607
12697 CLARDSTAY MFG CO INC DOVER NH n3620
16299 CORNING GL WK LLEC CMPNT DIV RALEIGH NC 27604
19701 MEPCU/ELECTRA CORP MINERAL WELLS TX 10067
23880 STANFORD APPLIED ENGINEERING INC SANTA CLARA CaA L0580
24226 GOWANDA ELELCIRUNICLS CORP GOWANDA NY 14070
24546 CORNING GLASS WORKS (BRADFORD} BRADFORD PA 16701
27167 CORNING GLASS WORKS {WILMINGTON) WILMINGTON NC 26401
28460 HEWLETT~PACLKARD CO CORPORATE Hu PALC ALTID CA 94304
56289 SERAGUE ELECTRIC Cr NORTH ADAMS ™MA 01247
71600 BUSSMAN MFG DIV OF MCGRAW-:D1SON CO ST LNUIS MO 63017
T21s¢ ELECTRY MUTIVE MFG CO INC WILLIMANTIC CY 6226
TH91Y LITTELFUSE INC DES PLAINES 1L 6G016

76381 3M COMPANY ST. PAUL MN. 55101
90969 AMPHENOL SALES DIV OF HUNKER-RAMO HAZELWUOD MO 63042
91637 DALE ELECTRUNLICS InC COLUMBUS Nt £8601
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Table 6—4. Frame (Stundard) Renlacable Parts List
Reference HP Part . vifr
- A Qty Description Mfr Part Number
Designation Number Code
a1 gBuLl-66501 A0ARD ASSEMELY, PULIT GENTRATOR 28480 08011-66501
(RS9 2140=0016 1 LAMP-TNCAND T-1 BUL3 5V 00501 11~-4525
€1 L1l 0~002Y) 1 FUSE «B8A 250V SLO=-B.U 1.29%.25 UL L4650 MDL 8710
ri 2110~-U34) 1 FUSE %A 250GV SLU~B.0 1.25X.23 UL 75915 313.400%
Ll Q100- 3171 1 FILTER ELEC 2A (EUROPE) 20480 91v0-3121
1251 - 2357 1 POWER LINE CONNECTOR (USY)
J1 1250-0114 3 CUNNECTUR~ME 2NC FEY SGL HILE FR 93949 31-2221-1022
J2 1250- 0118 CUNNECTOR=-RF BNC FEM SGL HILE Fh 93949 31-2221-1022
J3 12,0-0113 CONNECTUR-RE BNC FEY SGL HOLS F& CHLTE 31-2221-1022
Mpl Q3TO~1uds 2 PERIOD AND WIDTH VERNIER KNOBS 28480 0370~100%
MP L 03T0=-1097 '1 AMPLITUDE VERNIER KNOB 28480 0370-1097
MO G3Tu-2480 20 PUSHBUTTON (SOLID GRAY) 284380 0370~2486
A 08011~uu20% ! PANEL, FRONT 28480 OR011-00205
MPE 08011=-00202 1 PANEL, REAR 28480 08911-00292
L BY: 193 § B3 ¥ 1 CUVER, SAFETY 28480 08011=34101
¥PT 50421124 1 KNOB » PUSHBUTTON, PIWER 28480 5040~1124
MPS £040-041%5 1 FUDT ASSEMBLY 28480 5040~0643
mPiu 14€0-1300 1 STAND, TILY 28480 14560-1300
MPLl 14650=040u% 1 LENS s PILOY LIGHT 78480 1450-0604
MP13 0RO11-4370L 1 RODs POWES SWITCH 28480 ¢e011-43701
M la QEQLZ~0%101 1 COVER ASSEMBLY 28480 08012-04101
%P15 080L1-437C2 1 RODe AMPLIFIER SHITCH 23480 08011-43702
Rl 2100-25%0 2 RESISTOR-VAR CONTROL CC 1ux 10% LUCHW 12697 SERIES 63M
2 2130-259¢ RESISTOR=VAR CONTRCL CC 10K 10% 100w 12697 SERIES 63M
Ti 5080-097% 1 TRANSFORMER, PUHED 28480 £080-0778
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Table 6—5. Board A1 (Standard) Replaceable Parts List
HP Par . Mir
Reference t oty Description f Mfr Part Number
Designation Number Code
al 08011~66501 t BOARD ASSEMBLY. PULSE GENERATOR 28480 | 08011=-68501
Lici 0160-2208 2| CAPACITOR-FXD 330PF ¢~5% 300WVDC MICA 286480 | 0160-2208
ALC2 0160-4210 16 | CAPACITOR=-FXD o022UF ¢~20% 50WYOC POLYE 28480 | ©0160-4210
A1C3 0160-4210 CAPACITOR-FXD .022UF ¢~20% 50wVDC POLYE 28480 | 0160-4210
ALCH 01640-0210 1 | CAPACITOR-FXD 2TOPF ¢-5% 300¥VDC MICA 72136 | DMISF271J0300WV1CR
21C5 0160-2150 1 CAPACITOR=FX{ 33PF #=5% 300WVOC MICA 28480 | 0160-2150
ALCG 0160-4210 CAPACITOR=FXD .022UF ¢=20% 50WVDC POLYE 28480 | 0160-4210
ALICT 0140-0195 1 | CAPACITOR=FXD 130PF #=5% 300MVOC MICA 72136 | DMISF131J0300WV1CR
A1CS 0160-3715 1| CAPACITOR-FXD .015UF ¢~10% 250WVDC MET 28480 | 0160-3715
a1C8 0160-13725 L | CAPACITOR-FXD o68UF +=10% 40WVDC MET 28480 | 0160-3725
AIC1S 0180-0229 1 CAPACITOP=FXD; 33UFe=10% LOVOC TA-SOLID 56289 | 150D336X901082
AIC1L 0160-3839 1 | CAPACITOR-EXD 2.2UF +=10% 40WVOL MET 28480 | 0160-3839
a1C12 0160-4213 5 | CAPACITOR-FXD o1UF +=20% SOWVOC POLYE 28480 | 0160-4213
ALC13 0160-4213 CAPACITOR-FXC »lUF +=20% 50WVOC POLYE 28480 | 0160-4213
ALC14 0160-4210 CAPACITOR-FXD +022UF +-20% SOWVDC POLYE 28480 | 0160-4210
A1C15 01604210 CAPACITOR-FXD +022UF +-20% 50WYDC POLYE 28480 | 0160-4210
81016 0160~4210 CAPACITOR-FXD .022UF ¢=20% 50WvDC POLYE 28480 | 0160-4210
£1C17 0160-0127 2 | CAPACITOR-FXD LUF +-20% 25MVDC CER 28480 | o0l160-0127
£1C18 01604213 CAPACITOR~FXD o LUF +=20% SOWVDC POLYE 28480 | 0160-4213
S1C19 0160-4210 CAPACTTOR-FXL .022UF #-Z0T 50WVDC POLYE 28480 0160-4210
EIC2L 01%0U~0193 2 CAPACITOR=FXD 82PF +=5% 300WVDC MICA 72136 DM1ISE820J0300WVICR
L1021 0160-3220 1 CAPACITOR=FXD 6BO0PF +=5% 250WV0C MEY FROO9 CKR=-68
nic2z Q160-3723 1 CAPACITOR=FXD o33UF ¢~10% 40WVOC MET 26480 0160-3723
ARC23 0180-1746 1 CAPACITOR~FXD; 1SUF+—10% 20VDC TA-SOLID 56289 150D156X902082
a1c24 0160-2238 CAPACITOR-FXD 330PF ¢~ 5T 300wVDC MICA 28480 | 0160-2203
aiczs 0163-4210 CAPACITOR-FXD o022UF +~20% 50WVDC POLYE 28480 | 0160-4210
aiC26 0160-421v CAPACITOR=FXD L022UF +-20% 50wWyDC POLYE 28480 0160~4210
aLC27 0140-0193 CAPACITOR-FXD B2PF #=ST 300WVDC MICA 72136 | DK!SEB20J0300WVICR
ALC28 0160-017% 7| CAPACITOR=EXD .47UF +B0=20% 25WVDL CER 28480 | 0160-0174
AYC29 Q160=-0174 CAPACITUR=FXD 44TUF +80-20% 25WVDL CER 28480 0160~0174
£1C32 0160~0174 CAPACITOR=FXD «47UF ¢BO-20% 25WVDC CER 28480 0160~-0174%
#1031 2160~-0174 CAPACI TGR=FXU TUF +80~20% 25wV0C CER 28430 0160-01T4
21032 Jlbu-4219 CAPACITOR=FXD o022UF +-20% S50WVOL POLYE 28480 0160-4210
A1C33 Ul6u~4210 CAPACITUR-FXL .0 22UF +-20% 50WVOC POLYE 28480 0160~4210
41C34 2160~4210 CAPACITOR=FXD JD22UF +-20% 50WVDC POLYL 28480 0160~4210
A1C35 J160-2959 2 CAPACITOR=FXD 1000PF +80-20% 1000wVDC 28480 0160-2959
f1C36 Yi60-0127 CAPACITOR«FXD LUF +=20% 25uVOL CER 28480 0160~0127
ALC3T G180=-2240 2 CAPACITOR=FXD; 2400UF¢75~10% 25VDC AL 56289 39p2485025JL2
A1C38 0130-2240 CAPACITUR~FXD: 2400UF+75-10% 25V0C AL 56289 | 3902425025412
A1E30 0167 4200 2 | CAPACITOR=FXD J0LUF +=20% 50MVOC POLYE 26480 | 0160-4209
A1C4L 0160-42139 CAPACITOR~FXD 01UF +=20% S0WVOC POLYE 28480 | 0160-4209
A 1041 0180-0061 3 | CAPACITOR-FXD; 100UF+75-10% 16vDC AL 56289 | 3001075016DC2
ALC42 QL80-0061 CAPACITOR=FXD; 1O0UF&#75-10% 15VDC AL 56289 3001075016DC2
ALC4&3 D180-0061 CAPACITOR=FXO; 100UF*TS5-10%8 16VDC AL 56289 300107G0160C2
A1C44 QL60-2305 1 CAPACITOR=FAD 27PF +~5% 300wWVDC MICA 28480 0160-23 06
A1C4S QL60=-01 7% CAPACITOR~FXD «4TUF ¢80-20% 25WVvDC CER 28480 ul60=0L T4
AL1C4&T 0160-4210 CAPACITOR=~FXD .022UF #-20% 50WwvDC POLYE 28480 0160-%4210
ALL4B 0160-4210 CAPACITOR=FEXD «022UF +-20% S0WVDC POLYE 28480 0160~4210
ALC49 Qlou-225% 1 CAPACITOR=FXD Lk2PF ¢~5% 500wVv0O( CER 28480 0160-2259
ALCSD 0160-2959 CAPACITUR=FXD 1000PF +80-20% 1000wVOC 28480 0160~2959
AICSY QLEC~4210 CAPACITOR=FXL o022UF ¢=20% S50WVDC POLYE 28480 0160-4210
A1CS2 D160~4210 CAPACITOR=FXD G2UF +=20% 50WVDC POLYE 28480 01560-4210
A1C05%3 0160~4213 CAPACITOR~FXD o1UF ¢-20% SOWVOC POLYE 28480 0160~4213
ALC %4 0160-4213 CAPACITOR=FXL o 1UF ¢=20% 50WVDC POLYE 28480 0160-4213
A1C87 0160~0134 1 CAPACITOR~FXD 220PF +-5% 3004VDC #'CA 28480 0160-0134%
ALCSHT 0160-220% 1 CAPACITOR=FXDC 120PF +=~5% 300WVvOC MICA 28480 0160-2205
A1C6D 0160~0174 CAPACITOR=FXD .4TUF ¢80-20% 25wvDC CER 28480 0160-0174
ALC6L 0160-0174 CAPACITOR=FXD o4TUF ¢B0=20% 25WVDC CER 28480 0160~017%
A1CE2 01603470 CAPACITOR FXD .01UF +80-20% 50WVDC CER
ALCRY 1901~-0040 13 DICGDE=-SWITCHING 30V SQNA 2NS DO=35 28480 1901-0040
ALCRZ 1801-0040 DIODE-SWITCHING 30V SO0NA 2NS D0-35 28480 1901~ 0040
ALCR3 15ul-0040 DIODE~SHEITCHING 30V SONA 2NS DO-35 28480 1901-0040
A£1CR& 1901~0040 DINDE=-SWITCHING 30V 50NA 218 D0=-35 28480 1901-0040
AICRS 1901-0040 DIODE-SWITCHING 30V 50NA 2NS DO-35 28480 | 1901-0040
AICRE 19u2-004L 4 DIODE~ZNR So 1LV 5% DO~7 Plzebl TC==,009% 04713 SZ 10939-98
AICRT 1901-0040 DIODE~SHITCHING 30V 50NA 2NS DO-35 28680 | 1901-0040
41CRE 1902~00%1 DIODE~ZNR 3011V 5% DO=-7 PU=.4K TC=~,009% 04713 SZ 10939-98
&LCRS 1902-0041 DIODE=INR 5,1tV 58 DO-7 PD=.4W TC=—-009% 04713 57 10939-98
ALCRLIO 1902-3104 2 DICDE=INR 5.62¢¥ 5% DC-7 FU=2.4H TC=+.016% 04713 S7 1093%-110
&1CRLL 19023106 DIODE={NR 5.62VY 5% DO=T7 PD=.4W T(=+¢.016% 04713 SZ 10939-110
A1CRLZ2 £901-0040 DICDE~SWEITCHING 30V SONA 285 DO=-35 28480 1201-0040
ALURLS 1901-004%0 DICDE~SWITCHING 30V 50NA 2NS 00-35 28480 1901-0040
ALCRLS 19U L-0usY DIODE~SWITCHING 30V 5CNA 2NS DO-35 28480 1901-0040
ALCRLS 1901-0040 DIODE=-SWITCHING 30V SONA 2NS DO-35 28480 | 19010040
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Table 6—5. {cont'd) Board A1 {Standard) Replaceable Parts List

H .

Reference PPart | o Description Mfr Mfr Part Number
Designation Number Code

ALCRLIG 1901~0040 CIODE~SHITCHING 30V S50NA 2NS DO-35 28480 1901-0040

&1CRLT 1901-015% 9 DIGDE~PHR RECY 400V T50NA DD-41 04713 SR1358~4&

ALCRLE 1901~0159 DIODE=~PHR RECT 403% TSONA DO-41 04713 SR1358~4%

H1CRLS 1301~0159 DIODE-PUR RECT 400V 750NA DO-41 04713 SR1358-4

&1CR20 5901~0159 OLODE~PWR RECT 400V T50NA DO-41 04713 SR1358~4

A1CR21 1901-0159 DIODE~PHR RECT 400V 750NA DO=41 04713 SR1358=-4

Aa1CR22 1901~0159 DIODE~PHK RECT 400V TSONA 00-41 04713 SR1358~-4

ALCR23 1901-C159 DICDE~PRR RECT 400V 75CNA DO-41 04713 SR1358-¢4

ALCRZ24 1501-0159 DIODE~PHR RECT 400V TSONA DO=41 04713 Sk1358~4

ALCR2S 1902-1291 i DIODE-INR IN5338B 5.1V 5% PD=5KW IR=1UA 04713 1N53388

AlCR26 1901-004u DIODE~SWITCHING 30V SONA 2NS 00-35 28480 1901-0040

&1CR27 1201-0040 DIGOE~SWITCHING 30V 50NA 2NS 00-35 28480 1901~-0040

ALCR28 19G1~0159 DIODE~PHR RECT &00V T5INA DO-41 04713 SR1358~4

A1CK31 1902-0041 DIGDE~INK 5.11V 5% DO=T PDe.4W TC=-,009% 04713 S2 10939-98

ALt 1 9140- 0096 1 COIL-FXD MOLDED RF CHOKE 1UH 10%

ALL2 9140 - 0096 2 COIL-FXD MOLDED RF CHOKE 1UH 20%

ALL3 9100-1612 COIL-F XD MOLDED RF CHOKE -33UH 20% 26226 157330

AlL4 9100~1657 2 COIL~FXD MDLOED RF LHOKE 1.5MH 5% 264226 22/154%

ALLS F100-1657 COIL=FXD MOLDED RF CHOKE l.5MH 5% 2642206 227154

AlLS 9170-0029 3 CURE=~SHIELDING BEAD 02116 56~590~65A2/4A
ALLT 9170-0029 CORE=-SHIELDING BEAD 02114 56-590~65A2/74A
ALLB 9r7u~CG29 CORE~SHIELDING BEAD 02114 56-590«65A2/4A
AlMPL 08011-01101 1 HT-SINK FOR 033, 034, Q37, Q38 28480 08011-01101

AIMPZ 08011-01102 1 HT-SINK FOR Q27, 028, 029, Q30 28480 08011-01102

A1Q1 1854~ 0053 3 TRANSISTOR NPN 2N2218 SI TO=5 PD=800MW 04713 2N2218

ALQ2 1854~ 0052 TRANSISTOR NPN 2N2218 SI TO-5 PD=B00MW 064713 2N2218

ALG3 1854~005? TRANSISTOR NPN 2N2218 SI T0O=5 PD=B00%W 04713 2N2218

ALQS 1853-0089 7 TRANSISTOR PNP 2NAGLT ST PD=200Mw 07263 2N4917

A1uS 1854~0215 5 TRANSISTOR NPN SI PO=350MW FT=300MHZ 04713 SPS 3611

ALCE 1854~C215 TRANSISTOR NPN SI PO=350Me FT=300MHZ 04713 SPS 3611

ALQT 1853-0049 TKANSISTOR PNP 2NG91T7 SI1 PD=200MW 07263 2N&9LT

Alu8 1853~0039 TRANSISTOR PNP 2N4917 SI PD=200MW 07263 2N4917

ALQ9 185300306 7 TRANSISTOR PNP SI PD=310MW FT=250MHL 28480 1853~00136

ALGLO 1854~0215 TRANSISTOR NPN SI PD=350MW FT=>300MHL 04713 SPS 3611

Alull 1853-0036 TRANSISTUR PNP ST PDO=310MW FT=25CMHL 28480 1853~-0u36

A1Q12 1853-0039 TRANSISTOR PNP 2N4917 SI PD=200MwW 07263 2N4317

Aluis 1853=-0036 TRANSISTOR PNP S1 PD=310MW FT=250MHZ 28480 1853-0036

A1Q1l4 1853~0036 TRANSISTOR PNP ST PD=31)MW FT=25IMHZ 28480 1853-0G36

ALQ1S 1853-0089 TRANSISTOR PNP 2N&4917 SI PD=200MMW 07263 2N4SLT

AlQlioe 1653-0089 TRANSISTOR PNP 2K%917 S1 PD=200MW 07263 2N4917

ALGE? 18540630 4 TRANSISTOR WNPN SI TU-52 PD=360MW 06713 $820717

ALluls 1854-0630 TRANSISTOR NPN S1 TO~52 PD=360MK 04713 §52077

ALUL9 1853~ 0089 TRANSISTOR PNP ZN4917 ST PO=200MW 07263 2N49L 7

AlQ20 1853~00136 TRANSISTOR PNP SI PD=s310MW FT=250MHZ 28480 1853-0036

ALQ21 1354-0630 TRANSISTOR NPN ST T0-52 PD=360M¥ 06713 552077

41022 18%4-0630 TRANSISTOR NPN S1 Y0~52 PO=360Mw 04713 552077

al@es 1853~0357 2 TRANSESTOR PNP ST TO~18 PD=360Me 28480 1853-0357

A1Q24 1853-0357 TRANSISTOK PNP S1 TO-18 PD=360MW 28480 1853-0357

ALQ25 1853-0315 1 TRANSISTOR PNP S1 T0~39 PD=iW FT=1GHZ 28480 1853-031%

4025 1205-0061 2 HEAT<DISSIPATOR SGL TO=5/10-39 PKG 28480 1205-0061

AlQ26 1854~ 0493 L TRANSISTOR T0-39 PD=1W 28480 1854~0498

&1625 1205-0961 HEAT-DISSIPATOR SGL TO-5/T71-39 PKG 28480 1205-0061

ALQ27 18530012 3 TRANSISTOR PAP 2N2904A SI TO-5 PD=600MKR 01295 2N2904A

ALGZS 1853-0012 TRANSISTOR PHP 2ZN2904A SI TO-5 PD=600MK 01295 2N2S04A

AlQ29 1854~0213 2 TRANSISTOR NPN 2N2538 SI TO=5 PO=800MW 28480 1855~0213

ALQ30 1854-0213 TRANSISTOR NPN 2N2538 SI Td-5 PD=800MK 28480 1854~0213

ALQ3L 1853-Q036 TRANSISTOR PNP SI PO=310MW FT=250MHL 28480 1853-0036

ALQ32 1854~0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611

ALQ33 1854~-0402 1 TRANSISTOR NPN SI PD=30W FT=3MHZ 28480 1854-0402

21Q3% 1853-0254 i TRANSISTOR PNP ST PD=30w FT=3MHZ 28480 1853-0254%

41035 1854~0215 TRANSISTOR NPN SI PD=250MW FT=300MHZ 04713 SPS 3611

A1Q36 1853-0012 TRANSISTOR PNP 2N29C4&A SI TOD-5 PD=000MN 01295 2N2904A

41037 1853 -0356 2 TRANSISTOR PNP S1 PD=6EW FT=3MHZ 28480 1853--0356

Alu3s 1853 -0356 TRANSISTOR PNP S1 PD=65W FT=3MHZ 28480 1853--0356

ALQ40 1653-0036 TRANSISTOR PNP ST PO=310MW FT=250MHZ 28480 1853-0036

AlR1 0758-0093 1 RESISTOR 56 5% .25W F TC=0+-100 24546 C5=1/4=-T0=56R0-J
ALRZ 06%8~3242 L] RESISTOR 357 LT .125%W F T(=0e=100 16299 C4~1/8~T0=35TR=F
ALR3 0757-028% 2 RESESTOR 150 1% .1254W F Y(=0e~100 26546 C4=-1/8-TO=151~F
AlR& Q757-0427 1 RESISTOR 1.5K 1% 1258 F T(=0+=100 24546 C4=1/8~T0~1501~F
ALRS 0757-03938 1 RESISTOR 75 1% .125W F TC=0+-100 24546 C4~1/8~TO=T5R0~F
ALRG 0698=3242 RESISVOR 357 1% .L25w F T(=0¢=-100 16299 C4~1/8-TO=35TR-F
ALRT 0757-0400 2 RESISTOR 90,9 1% 1256 F T(=0¢~100 24566 C4=1/8-TO=90RI=F
EIRS 0757-0442 2 RESISTOR 10K 1% .125H £ 7C=04+=100 24546 Cé=1/8=-TO0~1002~F
AlRQ 0757-0283 2 RESISTOR 2K 1% .125W F TC=0¢=-100 24566 C4=1/8=-T0-2001~F
ALIRI10 0757-0403 1 RESISTOR 121 1% .125W F T(C=0¢+-100 26566 Ch=1/8=-T0~121R~F
AlREL D696~ 31 81 1 RESISTOR 2. "X 1% .125W F TC=0e=100 16299 C4=1/8~T0-2871~F
A1R 12 0757-0428 7 RESISTOR 1.62K 1% 1254 F T(=0e=100 24546 C4=1/8-T0-1621~F
AIRL3 0T57-0407 & RESISYOR 200 1% .125H F TC=0e=100 24546 C4=1/8~T0=201=-F
ALR1G 0757-0405 3 RESISTOR 162 1% .125W F T(=0¢-100 24546 C4~1/8-TO0=162R~F
ALRLS 0757-039%4 2 RESISTOR 1.1 1% .125k F TC=0e=100 24566 Cé4=1/8=-T0=51RL~F
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6—8
Table 6--5. (cont'd) Board A1 (Standard) Replaceable Parts List
e HP Part L M
Reference Oty Description Mfr Part Number
Designation Number Code
ALIR1G 0758=-0068 1 RESISTOR 910 5% .25 F TC=0¢~100 24546 C5=1/4~T0~911~J
ALRLT 07570411 3 RESISTOR 332 1% 125w F T(=0+~100 26546 C4~178~T0=332R~F
AlRLB 0757-0416 3 RESISTOR S11 1% .125W F TC=0¢=100 24546 C4~1/8-T0=511R~F
&1R19 0757~ 0437 2 RESISTOR 4.75K 1% 125w F T(=0¢~100 2654% C4~1/8~TO~4751~F
ALR20 07570422 2 RESISYOR 909 1% 1254 F T(=0+~100 24546 C4~1/8~T0O=909R~F
AIR2E 0757=-0273 3 RESISTOR 3.01K 1% 125w F TC=04-100 26546 C4=1/8-T0=3011~F
AlRZ22 6757-0273 RESISTOR 3.01K 1S 125w F TC=0¢-100 24546 C4=1/8-T0-3011~F
ALR23 Q7570428 RESISTOR 1,628 1% .125W § TC=04-100 24546 C4=1/8-TO=1621~F
AlRZ& 3757-0397 3 RESISTOR 68.1 1% 125w F T(=0# 100 24546 C4~1/8-T0=-68RL~F
LIR2S 07570381 1 RESISTOR 15 1% 125K F T(=0¢~10( 17701 MF4C1/8-T0~-15R0~F
AIRZS 0757-04138 5 RESISTOR 5.11K 12 .125w F TC=0#+-100 24546 C4=1/8-7T0~5111~F
ALR2T 0757~0437 RESISTOR 4.75K 1% .125W F TC=0+-100 24546 C4=1/8-T0~6T751~F
AlRZ8 Q757~u4e2 RESISTOR 10K 1% .125w F TC=0+- 100 24546 C4~1/8-TO-1002-F
A1R29 3757-0401 7 RESISTOR 100 1% .125% F TC=0'-100 26566 C4~1/8-T0~=101~F
ALR 3D 0698~3245 1 RESISTOR 20.5K 1% <125W F T(=04-100 16299 C4=~1/8=-T0=2052~F
ALR3L Q157-0408 2 RESISTOR 2473 12 1250  T(=20+-100 245466 C4=1/B~T0-243R~F
AiR 32 0757-0283 RESISTOR 2K 1% 125 F TC=0¢~100 24546 C4=1/8~T0=2001~F
41R 33 0757-Q0200 2 RESISTOR 5.62K 1% .125W F TC=0+-100 264566 C4=1/8-T0~5621~F
A1R 3% 0157-0431 “ RESISTOR 2e45n 4% <1254 F T(=0¢~100 265646 Cé~1/B=-T0~2431~F
A1FR 35 Q757-0630 1 RESISTOR 2.21K 1% .125% F T(=0+-100 24546 C4=1/8-T0=2211~F
A1R 36 0757-0401 RESISTOR 100 1% .125w F TC=0¢~-100 265468 C4=1/8-T0=101~F
AER3T 0757-0407 RESISTOR 200 1T .1254 F T(=0+~100 24546 C4~1/8~T0=201~F
AlR38 0757-0410 2 RESISTOR 301 1% 1250 F T(=04~100 24546 Ca-178-T3-301R~F
ALR3Y Q757-0631 RESISTOR 2.43K 1% .125W F T(=04~100 24546 C4=~1/8=TO=2431-F
ALR S0 07570435 1 RESISYOR 3.92K 1% 125w F T(=0¢-100 24546 C4=1/8-T0~3921~F
AIR41 0757=0614 i RESISTOR 432 1% .125w F TC=0+~100 24546 C4~1/8-TO=432R~F
AIR&2 3757~ 0420 1 RESISTOR 750 1% 125w F TC=0#=100 24546 C4-17/8-T0=751~F
EiR %3 QI5T=-0230 RESISTOR 5.62Kk 1% 125w F T(C=0¢~100 24548 C4=1/8-TO=5621~F
ALR &% 0157-0410 RESISTOR 301 1% .125W F TC=0+~100 24546 C4-1/8=-T0-3012~F
ALR&S 0757=-0799 1 RESISTOR 121 1% .5W F TC=0+-100 19701 MFT(~17/2-T0-121R~F
ALR 46 0757=0284% RESISTOR 150 L% .125w F TC=0+~100 24566 C4=1/8-T0-151~F
ALR&T 3698-3441 1 RESISTOR 215 1% .125W F TC=0+~100 16299 C4=1/8-T0=2150=F
ALR &8 GT57-0408 RESISTOR 243 1% .125w F T(=0¢-100 24546 Ch~1/8-T0~243R~-F
R1R 49 0757-0409 2 RESISTOR 274 1% <125W F TC=0#-100 245456 C4=1/8-TO=274R~F
A1RSO 0757-0428 RESISTOR l1.62K 1% .125W F TC=04~100 24546 C4-1/3~T0-1621-F
ALRSL Q757-0386 2 RESISTOR 24.3 1% 125+ F T(=04¢~100 15701 MF4C1/8=-T0~24R3~F
K1RB2Z QT157-0422 RESISTOR 909 1% 1254 F TC=0¢~100 26546 C4~1/8-T0=909R=F
ALIRS3 0T57-3273 RESISTOR 3.01K 1% .125¢ F T{=0+=100 264546 C4=1/8~T0=3011~F
ALR 5S4 DI57-0392 1 RESISTOR 43.2 1% 125w F TC=04=100 24546 C4=1/8~T0~43R2~F
ALR5S 0757-0401 RESISTOR 100 1% o125W ¢ TC=Q#=100 264546 C4-1/8-T0~101~F
ALRSS 0T757-0400 RESISTOR 9009 1% .125W F T(=0+~-100 24548 C4~1/8~-T0=90RG=F
ALRST 07570401 RESESTOR 100 L% .7 25W F TC=0+~100 24546 C4-1/6-T0~101-F
ALIR S8 0758~0002 1 RESISTOR 560 5% .. 3@ F T(C=0+-~100 24546 CS=1/4-T0=561~J
ALIRS9 0753-0254 i RESISTOR 330 5% .25W F TC=0+-100 245646 C5=1/4-T0~331=J
ALRGL 0T57-0280 1 RESISTOR 1K 1% .125«¢ F T(=0#=100 24546 C4=1/8-T0-1001~-F
AlR&2 0757=0409 RESISTOR 274 1% .125H F TL=04=~100 26546 C4=1/8=-T0=274R~F
A1IR63 0e98-32262 Fd RESISTOR 40.2 1% .125W F TC=0¢=100 16299 C4~-1/8~T0~%022~F
&LIR&E3 07570297 RESISTOR 68.1 1% .125%¢ F TC=0¢=100 24546 C4~1/89=-TO=68R1=F
ATRE3 0757 -0401 AESISTOR 100 1% 125W F TC=0+-100
ALRGS 0T57-03S7T RESISTOR 68.1 1% 1256 F T(=0¢~100 245405 C4~1/8-T0-68R1~F
ALRGG 3698-3262 RESISTOR 40.2 1% 125k F T(=D+-100 15299 C4~1/8-T0-4022~-F
ATRG4 07570384 RESISTOR 20 1% .126W F TC=0+-100
ALRES 0698=3242 RESISTOR 357 1% .125W F V(=0#+-100 16299 C4=1/8-TO=35TR~F
ALREE 0737-0401 RESISTOR 100 1% .125W F 7T(=0¢=100 24546 C4>1/8-T0-101~F
BIRET GT57-0401 RESISTOR 100 1% 1258 F T(=04-100 24546 Cé~1/8=TO0=101~F
ALR &S 0698~3242 RESISTCR 357 1% 125w F TC=0¢=-100 16299 C4=1/B=-T0-35TR~F
ALRGY 0698-7521 % RESISTOR 5.1 ST .25¢ £ ¥(C=0e~100 11502 TFGT=1/4-T0=5R1~J
AIRTO 0698-7521 RESISTOR S.1 5% =25W F TC=0+¢~100 11502 TFOT-1/4=T0=5R]1=J
ALRTL 0157~-0431 RESISTOR 2.43K 1% 125w F T(=0+100 24546 C4ei/B=TD=2431=F
A1RT73 $698=-7521 RESISTOR Se1 5% 425W F TC=0+-100 11502 TFOT=1/4~TO~5R1~J
ALR TS Q698-7521 RESISTOR 5.1 5% 25" F TC=0¢~100 11502 TFOT~1/4-TO~5R1=J
ALRTS 0757-0500 & RESISTOR 30.1 1% .25W F T(=0+-100 24546 CS=1/4=T0=30%1=F
ALRTS 0757-0%00 RESISTOR 3¢.1 1% o256 F TC=08=100 26546 CE=1/4-T0~30R1~-F
ALRTT 8757-0500 RESISTOR 30,1 1% .25W F 7C=0e¢~100 246546 C5=1/4-T0=30R1«F
aiR78 GT57T-0500 RESISTOR 30a1 1% «25¢ F TC=0+-100 26546 C5=1/4~T0~30R1~F
ALRTY 01570410 RESISTOR S5k1 1% .125W F T(=0¢-100 24546 Cé=1/8=-TO=511R~F
ALRBD 0T57~0416 RESISTOR 511 1% 125w F TC=04-100 26546 C4=1/8=-T0=511R=F
A1R 81 2100 -0567 2 RESISTOR, VAR 2K 20% 0 5W LIN CC 28480 21000567
AlR82 0757-0438 RESISTOR 5.11K 1% .125# F TC=0+=100 24546 C4-1/8-T0=5111~F
ALRB3 G75T-0438 RESISTOR S5.11K 1% .125W F T(=04=100 26546 Ch~1/8-T0=5111=F
ALR B4 2100 -0567 RESISTOR, VAR 2K 20% 0 5W LIN €C 28480 21000567
ALRBS 0698-5876 2 QFSISTOR 10 5% .25W F T(=0+=1C0Q 24546 €5~1/4-T0-10RO~J
A1R 86 075T=-0407 RESISTOR 200 1% 1254 F TL=0+-100 24566 C4=1/8~T0~201-F
ALRBT 0757=-0407 RESISTOR 200 1% 125K F TC=0+~100 24546 C4~1/78-T0=201~F
AlRE8 0698-5876 RESISTOR 10 S% .25w F T(=0+~100 245456 C5=~1/4~T0=10R0~J
ALR B9 0757-0431 RESISTOR 2.43K 18 125 F T(=0e-100 26546 Co=1/8=-T3=2631=F
81R9Z 075 {~0346 1 RESISTOR 10 1% .125W F YC=0e¢=100 26566 Cé=1/8«T0=]iCRO=F
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Table 6—5. (cont'd) Board A1 (Standard) Replaceable Parts List

HP Part ..

Reference Qty Description Mfr Mfr Part Number
Designation Number Code

ALR93 0757~ 0401 RESISTOR 100 1% .125KW F TC=0+-100 24546 C4~1/8~-T0~-101~F
ALR 9% 0757-0386 RESISTOR 24.3 1% 125w F TC=04=100 19701 MF4C1/8=T0=24R3=F
ALRSS QI5T~0394 RESISTCR 51.1 1% +125W F T(=04=100 24546 C4~1/8~T0-51R1~F
ALRSE 0T66-0025 P4 RESISTOR 101 2% 3W MO TC=0+¢-250 27167 FP3~3=250-101%~G
ALRST 0756-0025 RESISTOR 101 2% 3W MO TC=0+«250 27167 £P3-3=-2%0=101R~G
A1KSE 0761~003% 2 "RESISTOR 150 5% LW MO TC=04-~200 24546 FP32-1-T00=151~
AlR 99 0758-0080 2 RESISTOR 75 S% .25W £ TC=0#=100 265%6 C5=174~T0-7502~J
ALRICO 0758-0080 RESISTOR 75 5% .25W F T(=0¢=100 24546 C5=1/4=T0~7502~J
A1K101 GT61-0035 RESISTOR 150 5% 1W MO T(=0+-200 26566 FP32-1-7T00-151~J
A1k 102 0758-0082 2 RESISTOR 130 5% .25 F T(=Qe~100 24546 C5=1/4=T0=-131~J
ALRLDZ Q758-0082 RESISTOR 130 5% +25W F TC=0+-100 24546 C5=1/74~TO=131~J
ALIR 104 QI57~1060 1 RESESTOR 196 1T 5% F TC=0+=-100 19701 MFTC172-T0~=196R=F
ALRLOS 0698-4825 1 RESISYOR 64.9 1T .5® F T(=0e~100 24566 NAS

ALIRLIGT 075704138 RESISTOR S.11K 1T 125 F TC=0+-100 24546 C4%-1/8-T0=5111~F
ALRLIDB 0757-0438 RESISTOR 5.11K 1T 1254 F TC=0+-100 24548 C4~1/8-T0=5111~-F
41R 109 0698~3620 2 RESISTOR 100 5% 2W MO T(C=(0+=200 24546 FP42-2-T00-100R-J4
ALR1L0 0698-3620 RESISTOR 100 5% 2W MO T(=0+#~200 24546 FP42=2=T00-100R=J
A1%ill 2100~ 3104 1 RESISTOR, VAR 50 OHM 10% 5w, CC 01121 OBRD

AIR1LZ2 0698~5880 2 RESISTOR 15 5% .25W F TC=0+-100 245646 C5=1/4-TO=15R0~J
ALRLIL3 0698~ 3616 1 RESISTOR 62 5% 2W MO TC=0+-200 16299 FP42=2«T00-62R0=J
ALV & QT57~0421 3 RESISTOR 825 1% «125w F TC=04+~-100 24546 C4=1/8-TD-B25R-F
ALRLLS 0757-0421 RESISTOR B25 1% 125w F T(=0+-100 24546 C4-1/8=-TO=-B25R~F
ALIRLLG 0757-0411 RESISTOR 332 1% .125W F TC=0#+=100 24546 €C4~1/8~T0=332k~F
ALIRLLT B757-0411 RESISTOR 332 13 125 F TC=0#~100 24546 C4~1/8=T0~332R-F
ALR 118 Q757~0421 RESISTOR 825 1% 125w F T(=0+~100 245646 C4=1/8~TO=B25R~F
ALR1LS 0698-5830 RESISTOR 15 5% .25W F TC=0+-100 24546 C5=17%4=TQ~15R0~J
ALR120 a812-0021 2 RESISTOR <47 ST 3w PW TC=0+-30 91637 CH2B1-3-T2-47/100~J
AlR123 d812-0021 RESISTOR <47 5T 3W Pw TC=04¢=50 91637 {W281=3=-T2~47/7100~}
41R124 UT57T-0428 RESISTOR 1.62K 1% 125« F T(C=0#=100 24566 T4=1/8-T0=1621~F
AIR12S 2100-3211 2 R:VAR CERMET 1000 OHM 20 28480 21003211

ALR1ZH 0757-0428 RESISTOR 1.62K 1% 1254 F YC=0+=100 24546 (4~1/8-T0=1621~F
Alkl2? 0757-G428 RESISTOR 1.62K 1% «125W F TC=0#-100 24546 C4~1/8-TO=1621~F
AlR128 100-3211 R:VvAR CERMET 1000 COHM 20% 28480 2100--3211

A1R129 0757-0428 RESISTOR 1.62K 1% 125w F TC=0+~100 24546 C4~1/8-T0~1621~F
AIRERD QI8T~-0405 RESISTOR 162 1% .1256 F TC=0+-100 24546 C4=1/8~TO=162R=F
A1R131 21003212 2 f VAR 200 OHM 28480 2100-3212

ALF 132 QE98= 443} 1 RESISTOR 2.05K 1% <1258 F TC=04~100 16299 C4-17/8-T0~2051~F
AIRI33 21003212 R VAR 200 OHM 28480 21003212

ALR 134 D757-0405 RESISTOR 162 1% 125w F T(C=04~100 24546 C4=1/8-T0=1562%~F
A1RE35 06938-51137 4 RESISTNR 47 5% 25w F T(=0+=-100 24566 €C5=1/4=T0~4TRPI~D
A1R136 0&98-5137 RESISTOR 47 5% 25w F TC=0¢=100 24546 C5-~1/4-T0=47P Q-0
ALR 137 0698-51 37 RESISTOR 47 S% .25W F TC=0¢=100 26546 C5~174-T0~47R0~0
AlR138 0698~51 37 RESISTOR 47 ST .25W F TC=0+-100 24546 C5-1/74-TO=6TRG-D
AIR130 0767 -0384 RESISTOR 20 1% 125W F TC=0+-100

ALSL 3101-0597 i SWITCH=PB 95TA .394 IN~CTRS ~25A 120VAC 28480 3101-0597

ALS2 3101-0596 1 SWITCH-PB 3STA INTLH .394 IN-CTRS .25 28480 3101-059%

A1S3 3101-~u595 1 SWITCH-PB 5STA ,394 IN-CTRS «25A 120VAC 28480 3101-0395

ALSH 3101~0593 1 SWITCH=PB 5STA .394 IN=CTRS .25A 120vAl 28480 3101-0593

A1SS 3101-08598 1 SWITCH~PB DPOT MOM 28480 3101-C598

AlSe 3101-05%5 1 SWITCH=PHB DPDT ALTNG 4A 250VAC 28480 3101-0555

ALsS 7 3101~0629 2 SwITCH=SL DPDT-NS MINTK 24 250VAC PC 28480 3101-0627

A1SS8 3ivl-u629 SWITCH=SL DPDT-NS MINTR 2A 253VAC PC 28480 3101-0629

AU 18200092 1 iC AMPL 28480 1826~-0092

AlUZ 18200111 1 I MC1458 50 N GATE

AlU3 182 3-0065 1 1C SNT4 TO0 N FLIP-FLOP 01255 SNT4TON

AlU4 1820~0330 i IC SNT4H 53 N GATE 01295 SNT4HS3N

AlUS 1820-0196 2 1C RGLTR 07263 72EAC

ALUE 1820-0196 LC RGLIR 07263 723HC
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— 6—15

NOTES COMPONENT| RANGE OF VALUES|RELATED PULSE PARAMETER|
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Table 6—6. Board A2 (Option 001) Replaceable Parts List

ren HP Part . M

Refgz ence Oty Description fr Mfr Part Number

Designation Number Code

L2 QBULLI=65502 BOAFD ASSEMELY, BURST 28480 0BO11~66502

{UPTIOM CO1)

LeCl T163=4210 3 CAPACITOR=FXD o022UF ¢=2G% SJIWVDC PILYE 28480 0160-4210

aze? J140=-0192 1 CAPACITOR-FXD 63PF 431 3GINVIC MICa 72136 DML SE63040200WVICR

2203 Lleu-2216 1 CAPACITNR=FXD B20PF ¢=57 330WVDC MICA 284830 0160-2216

w204 Dlo0-4210 CAPACITNIR=FXD oJ)22UF +=20% 504V0DC PILYE 28480 0160-4210

¢ 205 J160-4210 CAPACITOR=FXD .022UF +-202 50WVNC PILYE 20480 0160-4210

22C6 J130=u229 2 CAPACITOR-FXD; 33UFe~107 10vDC TA-SILTD 56289 1500336X301082

P27 D160-4213 2 CAPACITUR=FXD o1UF #«20T 50WVOC POLYE 28480 0160=-4213

A2CH J160~4213 CAPACITOR-FXD olUF #-20% SOWVDC PALYE 28480 0160-4213

LV 0180-0229 CAPACITOR=FXD; 33UFe=-10% LavdC TA=SOLIO 56289 150D236%301082

w2010 Q160-2930 7 CAPACITNR=FXD +OlUF ¢33~20% 1J0wvDC CER 28480 01560-2330

{9 § J16d=2932 CAPACYTOR-FX0O OLUF +30~20% 100a4vDC CER 28480 0160-2930

AZCL2 0160-2330 CAPACITOR-FXD oOLUF +80-201 130wy CER 28480 0160=-2933

L2013 0160-293u CAPACITOR=FXD »O1UF 82-20% 100WVDC CER 28480 0160-2930

2201w Q16)-2930 CAPACITOR=FXU 01UF +89=-20% 100wvDC CER 28480 0160~2930

12013 J160-293y CAPACiTUR=FXD .O1UF +93-20% 100WVNC CER 28480 0160-2330

22016 J160-2930 CAPAZITUR=FX(C +OlUF +6g=208% 100wvDC CER 28480 0160~-2930

A2CKR1] 1901-0173 11 DIODE=SHITCHING 15V S5ONA TSOPS ON-7 28480 1901~-0172

ALCHE 1G0L~-0179 CIWE~SWITCHING 15V 50Na 75005 0N=-7 28430 1901-0179

LR} 19C1=-01179 NIODE-SWITCHING 15V 5CN% 75J)PS J0-7 28480 1501-0179

B2LrG 1W1l-ulT9 DIOCE~SWITCHING 15V SONA 150PS D=7 28480 1901-0179

adlr9 1$01-0173 OIDE~-SWITCHING 15V 50NA 750PS uvd-T 284830 1931-0179
1901=~0l79 DIGDE-SWITCHING 15V SONL 15095 NI~17 23480 19G1=-G179
1G01-G179 DIODE~-SWITCHING 15V S5ONA 750PS D=7 28480 1901-01 76

2 C 190L-ul 19 DICDE-SWITCHING 15V S0NA 750PS 23-7 2848C 1601-90179

L20w 3 190k~ ul 79 QIODE-SWITCHING 15V 5INA 156PS I5-7 29450 1901-0179%

820°10 1901-053% 1 01 NDE=SCHCTTKY 28480 19¢1-0535

a2(rll 190 1-u179 NIODE-SWITCHING 15V SONA 750PS 03-17 28480 1501-0173

o012 1901~0179 BIODE~SKETCHING 15V 50MA 759PS ON=T7 28480 1901~-0179

A2CT L3 1501~ 0040Q - SI0CE-SWITCHING 3uv 53NA NS ne=-35 25480 1601-0040

E2uerié 19CG 1~ Quad DI0DE~SWITCHING 30V 50%4 NS IC=35 28460 1501-0040

AZ0RLS 1Sul-u0d40 JIODE~SWITCHING 30V 50NA 2NS LC-35 28480 19G1-G040

IR §-) 19210 C4S QIMDE~-SWITCHING 30UV SOnNA 2NS 7N~ 3% 23480 1901=-0040

A2l 18%4-0215 2 TPANSISTOR KPN ST PD=350MW FT=300MHL 06TL13 SPS 3511

NS4 1853~ 00489 5 TRANSTISTOR PNP 2N&4917 SI1 PD=200Mw 7263 2N&917

Al<d 185 3~uy 89 TRANSISTCR PNP 2N49LT ST PO=2304W 27263 2N4917

NEdw 1633~00G99 TRANSISTCR PAP ZN&SLT SI PO=2304W Q7263 2N4917

AlLS 18%3=-0039 TAANSISTOR PNP 2N&9LT SI Pu=200%d 07263 2NG3LT

A2GE 18530069 TRANSISTOR PNP 2N&21T7 31 PD=200Mw Q7263 2N45LT

Al 4=uclh THANSISTOR NPN ST PD=350Mw FT=300MHL Jg4713 SPS 3811

az2uy 1854=-000% 1 TRANSISTCR NPN 2NTJ8 ST Ta-14 PO=360Mu 28480 1854-0005

[P ¢ CFST-0C4&11 2 RESISTCR 332 1% 125w F T(=0+~130 24546 C4=1/8=T3=332R~F

wndi 2 T69B= 3242 1 RESISTOR 357 1% 125w F TC=J¢~100 16299 C4=1/8=T0=357R~-F

AR J757-0358 2 RESISTOR 30.1 1% 125w F TC=0¢=130 24546 C4=1/8=-T2=30R1~F

) 0757-0383 RESISTOR 30.1 1R 125w F TC=0+¢~130 24546 C4~1/8=~TO=30R1~F

AZPR S QDTS T-04ald 1 RFSISTR 392 1% .125% F TC=0+=100 24546 C&~1/8-TO~392R=F

AZE & O75T~0%17 2 KESISTNR 562 1% 125w F T{=Q¢=100 24546 Cé=1/8-TJ=5627=F

a2nd QTET-uel0 2 RESISTOR 301 1% 125w F JC=9+- 100 24546 Co~1/8-T0-301R~F

a2k 8 D7I57T=-04&10 ReSISTOR 301 1% .125w F Y(=0e-100 24566 C4=178~-72=301R=F

[P 0157-C617 RESISTOR 562 1% 1254 F TC=0¢~100 26546 C&=1/8-T0=562R=-F

A2 1D 0795 7=-C41l RESISTOR 332 1% 125w * TZ=0+~100 24546 C4=178-TQ=332R=F

a2r 11 0757~0437 1 RESISTOUR 4.75K 13 1254 F T(=24=100 26546 C%-1/8-T0-378}1~F

A2FL12 075 T~uelé 1 RESISTCR S11 1% .125w F TC=0¢=-100 24546 C4=1/8=T0=511R~F

AZ2nld 0715 ¥-0407 1 RESISTOR 200 1% .125W F TC=0+=100 24546 C4=-1/8~T3=201=F

A2RLG UT57-0%J1 1 RESISTOR 10O 1% .125w F T(=0e-100 24546 C4-1/8-T0=-101~F

L2018 VT8 T7-0428 13 RESISTOR 1.,62K 1% o125« F TC=0+~100 24548 C&=1/8=TO=1621~F

AZrlo 0FaT~04 4% 1 RESISTOR 12.1K 1% 125« F T(=0+-130 26546 Co=1/8-Y0=1212~F

AR LT U633~ 3496 1 RES{STOR 3,57K 1% .125w F JC€=02~-100 16299 Chb=1/8=T03=35TR=F

A2v 18 3757-0433 2 RES!S{CR 1.32K 1% 125w F TC=0+-100 26546 C4=1/8-T3=-3321~F

A2< 1Y 0T57T-044%3 i RESESTOR 11X 1% .125K F T7=0¢~100 26548 Ca=1/8=TJI=1102~F

A28 20 QT5T~Ga ke L RESISTOR 10X 1% 125w F T{=0¢~100 26546 C4=1/78-T3-1002-F

&R 2Y QTS5 7-uU& 33 ©CORESISTOR 34320 1% «12%w ¥ 7{=04+100 24546 C4~31/8-T0=332}~F

42422 0698=3432 1 RESISTOR 2,67 1% 1254 F TL=0e~100 16299 C4=1/8~TO=287T1~F

AR 23 31570821 1 RESISTOR £2% 1% 1254w F T{=0¢~100 24548 C4~1/8-T0=-825%~F

A2 26 0T57=-u2B3 1 RESISTOR 2Kk 1% 125w F T(=0+~-100 24548 C&=1/8=T0=-2001~F

L2028 U757~ 0435 1 RESTSTOR 3.52K 1% .125w F T0=04-100 24546 C&~1/8-T0=3921~F

AR 26 1810-0053 2 NETWORK=RFS S=PIN=SIP 21 5=P IN~SPCG 284890 1810~ 0055

AJR2T 1H10~0055 NITHORK=KES I-PIN-SIP 21 8-PIN=3SPCG 23480 1810=-0235
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Table 6. (cont'd) Board A2 {Option 001) Replaceable Parts List
Reference HP Part i vifr
e . Qty Description Mfr Part Number
Designation Number Code
A2U1 1620=00T70 % IC SN74 30 N GATE 01295 SN74308
A2u2 1820-0070 1C SN1& 30 N GATE 01295 SNT430N
A2U3 1820-C1 74 6 1C SNT4 04 N INV 01295 SMT406N
a2u4 1820-0174 IC SNT4 04 & INV 01295 SN7404N
A2U5 1820~02482 4 1C SHT4 66 N GATE 01295 SNT486N
A2ué Le2v=-uv282 IC SNT4 86 N GATE 01295 SNT486N
&2U7 1620-0282 IC SN74 86 v GATE 01295 SNT486N
&2U8 18200282 1C SNT74 86 N GATE 01295 SN7486N
&2U9 1825-0CTC IC SNT4& 30 N GATE 01295 SNT430N
A2UL0 1820-0174 IC SN74 04 N INV 01295 SNT406N
&20UL1 1620-0070 1¢ SNT& 30 N GATE 01295 SNT43ON
L¥4%) ¥4 182v-0328 1 1€ 5NT4 02 N GATE 01295 SNT402N
Agul3 1820-0174 IC SNT4 04 n INV 01295 SNT404N
A20 14 1820~0054 3 IC SN74 00 N GATE 01295 SNT7400N
A2Y15 18201277 3 1C SNT4 162 N COUNTER 01295 SNT4192N
A2Ule 1820037} 1 IC SN7T4H 10 N GATE 01295 SNT4H1ON
aQUlT 1320-0C7¢ 1 IC SNT4 76 N FLIP~FLOP 01295 SNT4T6N
A2Ul8 1820-C629 1 1€ SNT4S 112 N FLIP=FL3P 01295 SNT45112N
A2U1S 1820~030¢ i 1C SNT4 72 N FLIP=FLOP 01295 SNT4T2N
A2U 20 1820-0054 IC SN74 00 N GATE 01295 SNT4&00N
a2u2il 1620~0L T4 1C SN74 04 N INV 01295 SNT404N
A2U22 18201277 1C SN74 192 N COUNTER Q1295 SNT4192N
A2U23 1820--0174 1C SNT74 04 N INV 01295 SNT&O4N
a2U26 18201277 IC SNT4 162 N COUNTER 01295 SNT4192N
A2U2% 1820-0054 1C SN74 00 N GATE 01295 SN7400N
A2X1 1200-0424 1 SOCKET IC 14 CON 23880 CSk 2900-148
A2X2 1200-0474 1 SOCKET 1C 14 CON 23880 CSA-3100-14B
Table 6—7. Frame (Option 001) Replaceable Parts List
HP Part _—_ Mfr _
Reference Qty Description Cod Mfr Part Number
Designation Number ode
{0PTION 001} ~
Al 080LLl-6e5u4 BLARD ASSEMBLY . PGEN=3URST 28480 G8011-656504
az J8011-60502 1 BUARD ASSEMBLY, BURST 28480 08011-66502
A3 08011-60503 1 BCARD ASSEMBLY, CONNECTOR 28480 ¢8011-66503
“e2 Su o U=TC23 2 PUSH-ROD 28480 S$pen=-7323
#P3 U370~ 2486 2 KNOB, PUSHBUTTON, SIMNGLE BURST, BURST 28%80 0370~2486
NP4 060L1~00207 1 PANEL, FRONT, OPT 001 23480 C8311-02207
s 310u~ubd52 4 SWITCH, THUMBWHEEL 2848¢ 3100-0552
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Table 6—8. Board A1 {Option 001} Replaceable Parts List

HP Part .- M
Reference Oty Description fr Mfr Part Number
Designation Number Code
a1 0BOLI-66504 1 BOARD ASSEHBLV'PGEN‘BUKST 28480 08011-66504
(OPTIOM O01L)
ALCL 01602208 2 CAPACITOR~FXO 330pF +=5% 3004vVCC MICA 28480 0160~2208
aic2 03160~4210 17 CAPACITOR=FXD ,022UF +-20% SOWVDC POLYE 28480 0160-4210
ALCZ 5160-4210 CAPACITOR~FXD «022UF +-20% 50WVYDC POLYE 28480 0160-4210
A1C4 0140~0210 1 CAPACITOR~FXD 2TOPF +=5% 300WVDC MICA 72136 DM15F271J0300WVICR
aiC5 G160-2150 1 CAPACITOR~FX0 33PF «~5% 300WVDC MICA 2B480 01602150
AlC6 0160~4210 CAPACITOR-FXD .022UF +=20% 504VDC POLYE 28480 0160-4210
aiC? G140-0195 1 CAPACITOR=~FXD 130PF +=5% I00WVDL MICA 72136 OM15F13130300WV1CR
A Ce 0160-3T715 i CAPACITOR-FXD o0 15UF =102 2508VDC MET 28480 0160-3715
#1C9 0160-3725 1 CAPACITOR-FXD .68UF +=10% 4OWVDC MET 28480 0160-3725
ALCEO 0L80-0229 3 CAPACITOR-FXD; 33U F+~-10% 10OVDC TA-SOLID 56289 150D0336X901082
ALCLE 03150~3839 1 CAPACITOR~FXO 2.2UF +=10% HLOMVDC MET 28480 0160-~3839
&1CL2 0160-6213 & CAPACITOR~FXO ,1UF +-20% 50WVDC POLYE 28480 0160-4213
A1C13 01604213 CAPACITOR=FXD «1UF +-20% S0WVDC POLYE 28480 0160~4213
ALC1% 0160~4210 CAPACITOR=FXD »022UF +-20% SOWVDC POLYE 28480 0160-4210
A1CLS 0160~4210 CAPACITOR-FXD o022UF +-20% SpHVDC POLYE 28480 0160~4210
a1CiL6 0160-4210 CAPACITOR=FXD «022UF +-20% 50WVDC POLYE 28480 0160-4210
Al1CLT 0160~G127 2 CAPACITOR=FXD 1UF ~=20% 254VDC CER 28680 0160-0127
AlCLS 0160-4213 CAPACITOR=FXO «1lUF #-20% sOoWyDC POLYE 28480 0160=-4213
ALCL9 0160~4210 CAPACITOR—FXD D22UF +=20% S0WVDC POLYE 28480 0160-4210
£1C20 0140-0193 rd CAPACITOR-FXD B2PF #-5% 300WV0C MICA 72136 SM15E820503004VICR
ALC21 0160-3220 1 CAPACITOR=~FXD 6800PF +=5% 250WVDC MET FROUS LKB~68
A1C22 0160~3723 1 CAPACITOR-FXD »33UF 10T 40WVDC MET 28480 0160-3723
&1C23 0180~1746 1 CAPAC ITUR=FXD; 15UF+-10% 20VDC TAa=SOL 1D 56289 150n01556X902082
A1C264 0160~-2208 CAPACITOR~FXO 330PF -=5% 300WV0C MICA 28480 0160~-2208
&£1C25 0160-4210 CAPACITOR=FXD o022UF +=20% SOWVDC POLYE 28480 0160~4210
aiCas 0160~4210 CAPACITOR~FXD «022UF +=20% 50WVDC POLYE 28480 01560=4210
&43C27 0140-0193 CAPACITOUR=FXN 82PF #+-5% 300wWYDC MICA 72136 DMLISE820J0300WVICR
ALC28 DL60~01T74 7 CAPACITOR=FXD 24 TUF -80~20% 25wyDC CER 28480 0160=0174
41029 0160~0174% CAPACITOR=FXD «&TUF .A)~20% 25wVDC CER 28480 0160~017%
ALC 3¢ 0160-0174 CAPACITOR=FXD o4TUF -80=20% 25WVOC CER 2B480 0160-0174
ALC3L 0160-0174 CAPACITOR=FXO +4TUF -80~20% 25WVDC CER 28480 0i160-01T74
ALC32 0160-4210 CAPACITOR~FXD o022UF #-20% 5w VDL PULYE 28480 0160-4210
ALC 33 D160-4210 CAPACITOR=FXO «022UF #=20% 50MVDC POLYE 28480 0160~4210
£1C34 0160-421L0 CAPACITOR-FXD o022UF +-20% SOWVDC POLYE 28480 0160~4210
ALC3S 01560-2959 2 CAPACITUR=FXD 1000PF +30~20% 1000WVDC 28480 0160=295%9
£1C36 0160-0127 CAPACITOR=FXD LUF +=20% 25WVDC CER 28480 0160-0127
&1C 37 0180-2240 2 CAPACITOR=FXD; 2400UF+75~10% 25vDC AL 56289 3902485025312
ArC38 3180-2240 CaPACITOR=FXD; 24000+ T5-10% 25V0C AL 56289 29N2485025512
A1C39 0160-4209 2 CAPACITOR—~FXD +OlUF -~20% S0UVDC POLYE 28480 0160-4209
41040 0160~4209 CAPACITOR=FXD .0 WF --20% S504VOC POLYE 28480 0160~4209
£1C41 0180-0061 3 CAPACITOR=FXD; 100UF-T5-10% 16V0C AL 55289 30D10760160DC2
alC42Z 0180-0061 CAPACITOR=-FXD; 100UF-75-10% 16V0OC AL 56289 30D1075016D0C2
AlLC&e3 0180~0061 CAPACETOR=FXD; 1OOUF-75-10% 16VDC AL 36289 30D107G0160C2
41C4s% 0L60-2306 1 CAPACITOR=FXD 27PF ++5% 300WVDOC MICA 28480 0160=2306
81045 0160-0174 CAPACITOR=FXD .&7UF -80=-20% 25wWvDC CER 28480 0160-0174%
A1C 46 01604210 CAPACITOR=FXD 022UF +=20% 50Wv0C POLYE 28480 0160=4210
aLCeT 3160~4210 CAPACITOR=-FXD »022UF +~20% S0WVDC POLYE 28480 0160-4210
ALC48 D1e0-4210 CAPACITOR=FXD 022UF +~20% SOWVDC POLYE 284560 0160-46210
21049 0160~-225%9 i CAPACITOR=FXD 12PF +-5% 500WVDC CER 28480 0160-2259
ALCSD 0160~-2959 CAPACITOR~FXO 1000PF +80~20% 1000WVDC 28480 0160-295%9
AL1C 5L 0360-4210 CAPACITOR-FXD G22UF #=20% S50WVDC POLYE 2B480 0160-4210
ALC B2 0160-4210 CAPACITOR=FXD o022UF +--20% 50WVDC POLYE 28480 0160-4216
A1C53 0160~4213 CAPACITOR=FXD o 1UF +-70% SOWVDC POLYE 28480 0160-4213
ALC 54 0160-4215 CAPACITOR=FXD «1UF #-20% 50uVDC POLYE 28480 0160~4213
ALCSE 0160—4213 CAPACITOR-FXD o1UF +-20% 50WVDC POLYE 28480 0160~4213
ALCST 0 L60—-22C5 1 CAPACITOR-FXD 120PF --5% 3004vDC MICA 28480 01&0-2225
ALCST 01600134 1 CAPACITOR=FXD 220PF -=5% 300WV0C HMICA 284380 0160~-013%
ALCSE 0180~2296 i CAPACITOR=FXD 4000UF +7%=10% 15vDC AL 28480 0180~2296
ALC6G 0160~-0174 CAPACITOR=FXD o4TUF -80=-20%8 25%VYDC CER 28480 0160-0174
AlC6EY 0160-0174 CAPACITOR=FXD o4TUF -80-20% 25WVDC CER 28480 0160-0174
ATCE2 0180 3470 CAPACITOR-FXD 01UF +50VDC JER
ALCRY 1901-0040 13 DIODE=SHITCHING 30V SONA 2NS DO-35 28480 19CG1~0040
ALCRZ 1901-00%0 DIODE~SHITCHING 30V 50NA 2NS D0-35 28480 1901-0040
A&LCR3 1901-0040 DIODE-SHJTCH!NG 30V SONA 2NS DO-35 28480 1901-0040
ALCRS 1901=-0040 DINDE=SHITCHING 30V SONA 2NS 00~35 28480 1901~0040
ALLRS 1901~-0040 DIODE-SKITCHING 30V SONA 2NS D0-35 28480 1901~0040
ALCRSE 19020041 & DIUDE=ZNR S5.11V 5% D=7 PDe 4 TC==.009% 04713 S 10939-98
ALCRT 1901~0040 DIODE=SHITCHING 30V 50NA 2NS DO=-35 28480 1901~ 0040
ALCRS 1902=-0041 DICDE~INR 5.11Y 5% Du=7 PD2. %W TC=~,009% 04713 SZ 10939~98
ALCRY 19020041 DIODE=INR 5,11V 5% D=7 PD=.%%W TC==,009% 06713 $Z 1093%-98
ALCRLO 1902-3104% 2 DIDDE=INR 5062V 5% D=7 PD=.4W TL=¢.016% 06713 SZ 10939-110
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Table 6—8. (cont’d) Board A1 {Option 0C1) Replaceable Parts List

R HP Part .. Mf

eference Oty Description r M#r Part Number

Designation Number Code

&31CRLL 19023104 DIODE=INR S5.62Y 5% DO-~T PU= oW TL=4,016% 04713 $7 10939-1190

ALCRLZ 1901-C040 DIODE~SWITCHING 30V SONA 2NS DO=35 28480 1901-0040

AlCkL3 1901-0040 BIODE~SWITCHING 30V 50NA ZNS 00~35 28480 1901~-0040

ALCRIG 19G1-0040 DIGDE~SWITCHING 30V 5CNA 2NS DO=-35 28480 1901-0040

ALCPLIS 190 1=0040 CICDE~SHITCHING 30V S0NA 2NS DO~35 28480 1901=0040

aiCikié 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1961-0040

&LCR1IT 1901~01%2 9 DIODE~-PRR RECT 400V T50NA DO~41 04713 SR1358-4

ALCKLIB 1901-015%9 DIODE~PWR RECT 400V TSONA DO-41 04713 SP1358-4

ALCKLY 1901~UL59 DICGDE~PHR KECT 400V 753NA DO-41 G4713 SR1358-4

ALCR20 1961-0159 DIODE~PHR RECT 00V T50NA D0~41 04713 SR1358-4%

ALCRZ2L 1901~01 3% DIODE-PHR RECT 400V 750NA DO~-41 04713 SR1358-4

LLCR22 1901-G159 DIME=Pwi RECT 400V TSONA 0G=41 04713 SR1358~4

L1CK23 1901~ 0159 DIODE=~PWR RECT 400V TSONA 00-41 06713 SKk1358-4

AICH2G 1901-G159 O100E~PHR RECT 600V 750NA DO~-41 04713 SR1358~-4

ALCRZS 16310159 DIODE~PWR RECLT 00V 750NA 00-41 06713 SR1358~4%&

ALCRZS 1902-1291 1 DIODE=-INR ING3388 S.1V 5% PO=5W IR=1UA 04713 IN53388

ALCR26 189G 1-U04Y DITDE~SmITCHING 20V SONA 2N5 DO=35 28480 1901=0040

LLCKRZT 1905-0040 DIODE=-SWITCHING 30V SONA 2NS DO-3%5 28480 1901-0040

&1CRZG 160 1-0353 1 OINDE~MULY FULL RAVE BRIDGE RECTIFIFR 04713 SDA 10185-3

ALCR3G 1901-0533 1 IODE=SCHNTTKY 26480 1901~0533

AlCKIL i 902~0041 DIODE-INR 5.11V 5% DU~T PDs.4¥ TC=-.009% 04713 S 10939-98

ait G140 (096 i COtL FXD MOLDED RF CHOKE 1UH 10%

AL 2 G140 -0086 2 COIL-£ XD MOLDED RF CHOKE 1UH 20%

ALL3 9100-1612 COIL~F XD MOLDED RF CHOKE «33UH 20% 26226 157330

AlL % 9100~1657 2 CCIL-FXO MOLDED KF CHOKE 1e5MH S% 264226 2271154

A1L5 gilul-1e37 COIL~F XD MOLDED RF CHOKE le5MH 5% 24226 227154

AlL & F170-0029 3 CORE-SHIELOING BEAD 02114 56~ 500-65A2 /44

AL 7 9172-0029 CHRE-SHIELOING BEAD 02114 56~590-65A2/76A

AlL8 Q17u~CC29 CORE~SHIFLDING BEAD 02114 56~590=- 6542744

RIMPL 08011-01101 1 HT-SINK FOR 033, (34, Q37, Q38,17 28480 08011-01101

AIMED 08011-01102 1 HT-SINK FOR 027, 028, 029, Q30 28480 08011-01102

alul 1856-005%3 3 TEANSISTOR NPN 2N2218B S1 TO=S5 PO=800MN 04713 2N2218

ALl 1854-0053 TRANSISTOR NPN 2N2218 SI T3-5 PO=B00OWW 04713 2N2218

ALG3 1854-(0%3 TRANSISTOR NPN 2N2218 SI T3-5 PU=BOOMK 04713 2N2213

AlUS 1853~004d9 R T TRANSISTOR PNP 2ZN&91T SI PD=200MwW 07263 286917

A14S 1854~ 0215 > 5 TRANSISTOR NPN S PO=350MW FT=300MHL 04713 SPS 3611}

AlUo 1854=0215 TRANSISTCR NPN SI PO=350UMw FT=300MHL 04713 s$PS 38611

ALQT 18%3~003% TRANSISTOR ENP 2N&91T S1 PD=200MA 07263 286917

AluB 185 30089 TRANSISTOR PNP 2ZNGI1T7 SI PO=200Mn 07263 2N4S1T

ALOS 1883=-00 36 7 TRANSISTOR PNP ST PU=310MW FT=250MHI 28480 1853~003%6

A1QLO 18540215 FRANSISTOR NPN ST PD=3504 FT= 300MHL 04713 SPS 35611

Alull 185 3-0036 TRANSISTUR PNP S PD=310%W FT=250MHL 28480 1853-0L36

alcl2 189 3-0udy TKANSISTOR PNP ZN&91T S1 PO=200Mw 07263 2N&917

Aldld 1853 G036 TRANSISTOR PNP ST PO=310MK FT=250MHL 28480 1853~0036

ALTLG 1853~-00136 TRANSISTUR PRP SI PD=31uMw FT=250MHl 28480 1653~003>

aAlQIS 1853-0089 TEANSTISTOR PNP 2N491T S1 PD=200Mw Q7263 ZNG9LT

B8L1Q1A 1653-0089 TEANSISTGR PNP 2NA9LT SI PD=200MwW 07263 2N&917

argel 1 854~00 30 [ TRANSISTOR NPN ST TO-%2 P=360MN DeTi3 82077

Aluls L B54=~06 3¢ TRANSISTOR NPN 51 T0=-52 PD=360Mu 04713 582077

slwl® 18930083 TRANSISTOR PNP 2N4917 51 PO=200Mw 07263 2N6917

ALUZ0 185 3~0038 TRANSISTOR PNP ST PD=210Mw FT=25GMNKL 28480 1853~-0036

aAra2l 1654=-06%0 TRANSISTOR NPN ST Ta=32 PO= 360MW 0&713 552077

Alu22 1 856~ 0630 TRANSISTOR NPN S TO=52 PD=360Mw C47T13 $52077

ALG23 1853-0357 2 TRANSISTOR PNP S TO-18 PDO=360Me 28480 1853-0357

AlQ24 1853-0357 TRANSIST 1® PN SI TO~18 PD=360Mw 28420 1853-0357

ALuZS 1853-0315 1 TRANSISTOR PNP ST TO~-39 PO=iv FI=1GHL 2848GC 1853=-0315
1205-000l 2 HEAT=-DJISSIPATIR SGL TO=5/73=3% PKG 28480 1205-0061

ALd2E 18540498 1 TRANSISTOR T0~39 PO=lw 28480 1856-06498
120530l HEAT-DISSIPATOR SGL T0-5/T0=-39 PKG 28480 1205-0061

ALQ27 18%3-0012 3 TRANSISTOP PNP 2N2G04A S1 T0=5 PD=600NK 012995 2ZNZ29048

AlQ28 1853~-0012 TRANSISTOR PNP 2N29044 SI TO-5 PD=60UMW 01295 2N29C4A

ALQ29 1854-0213 2 TRANSISTCR NON 2N2538 S1 TO-5 FO=800MW 28480 1854-0213

ALQ 30 1854-0213 TRANSISTOR NPN 2N2538 SI T0=5 PD=BOOMK 28480 1854-0213

A1Q31 1853-00386 TRANSESTOR PNP ST PD=31UMW FY=250MNHZ 28480 1853-0030

&La32 1854-0213 TRANSISTOR NPN SI PD=350Mw FI=300MHZ 04712 SPS 3611

ALO33 185%-0402 1 TRANSISTOR NPN ST P0=30w FT=3MHI 28480 1854-0602

ALQA% 1853~025% 1 TRANSISTOR PNP ST PD=30K FT=3MHZ 28480 1853=025%

AL1Q3S 1854 021Y% TRANSEISTOR NPN S| PD=350MwW FT=300MHZ 04713 SPS 3611

410356 1853-0012 TEANSISTOR PHNP 2N2S0&A S T0~-5 PD=600M Q12%9% 2N2904A

53037 1853 - 0356 2 TRANSISTOR PNPSY PO=65W FT=3MHZ 28480 18530356

41038 1853 Q356 - TRANSISTOR PNP §1 PO=65W FT=3MHZ 26480 18530355

41340 1853~0036 TRANS ISTOR PNP ST PD=310Mu FT=2504KH1 28480 1853-0036

AlRL O758-0u93 1 RESISTOR 56 5% -25W F TC=0¢=100 26546 C5=174~T0=56RI~J

AiF2 BEIB~3242 4 RESISTOR 357 1% 1258 F TC=0+~ 100 16299 C4=1/8-T1G=35TR=F

BIR3 QI57-0284% 2 RESISTOR 150 1% .125W F TC=0+~100 26546 C4=1/78=-TO0=151~F

ALR 4 Q570627 1 RESISTOR 1.5K 1% 1258 F TC=0+=100 24546 C4~1/8=-T0-1501~F

ALRS gT757-0398 1 RESISTOR 75 1% .125¢ € TC=0e=10C 26546 C&~1/78-T0=T7SR0~F
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Table 6—8. (cont’d) Board A1 (Option 001) Replaceable Parts List

HP Part L

Reference ar Oty Description Mtr Mfr Part Number
Designation Number Code

ALRG 0696~3242 KESEISTOR 357 1% .125H F T(=0e=~100 16299 C4=1/8=T0=357R~F
ALIRT Q7570400 2 RESISTOR 90.9 1% .125w F TC=0e~100 2645646 C4~1/8=TO~Q0RI~F
ALRE 07T57-0442 2 RESISTOR 10K 1T 125w F TC=04~100 26566 C4nl/8-T0=1002~F
ALIRY9 G757-0283 2 RESISTOR 2K 1% .125W F TC=D¢~100 26546 C4=1/8«T0~2001~F
AIR1LD 0757-0403 1 RESTSTOR 121 1% .125W F TC=0+~100 24546 C4~1/8-T0~-121R~F
AlR11 0698-3151 1 RESISTOR 2.87K 1% .125w F TC=0+~100 16299 C4~1/8-T0=-28T1~F
ALR12 0757-0428 1 RESISTOR 1.62K 1% 125w F 7C=0+=-100 24546 C4~1/8-70=15621~F
ALR13 0757-0407 4 RESISTOR 200 1% 1254 F TC=0+-100 24546 C4-1/8~T0=201~F
A&IR14 0757-0405 3 RESISTOR 162 1% .125W F TC=0+~10C 264546 Ce-1/8=TO=162R=F
AIRLS 0757-039¢ 2 RESISTOR Slel 1% o125% F TC=0¢=100 26546 C4~1/8-T0=51R1~F
AlR16 0758=-0068 1 RESISTCR 910 5% 250 F TC=04~100 24546 C5~1/4-7T0-911-J
ALR17 0757-0411 3 RESISTOR 332 1% 125w F T(=0+-100 24546 C4~-1/8~Y0-332R~F
ALRLE Q7570416 E RESISTOR $11 1% .125W F T(=0#~100 24566 C4=1/8=T0~511R~F
AiR19 0757-0437 2 RESISTOR &.75K 1% 125w F TC=0¢-100 24566 C4=-1/8-TO=4751-F
AIRZO 07570422 2 RESISTOR 909 1% <1250 F T(=0¢~100 245646 C4=17/8-T0=909R~F
ALRZL 3157=-0273 3 RESISYOR 3.0lK 1% 125w F TC=0+-100 24546 C4~1/8=T0=3011~F
ALR22 0757-0273 RESISTOR 3,01lK 1X 125w F TC=04-100 24546 (4~1/78-70-3011-~F
AL1R23 QT57~0428 RESISTOR 1.62K 1% 125w F TC=0e~100 24546 C4=1/8=-T0=1621-F
ALR24 0T57-0397 3 RESISTOR 66,1 1% 125w F T(=0e=100 24546 (4-1/8-T70-68R1=F
ALR2S 0757-0381 i RESISTOR 15 1% .125W F TC=0+-100 19701 MF&4C1/78-T0-15R0~F
ALR26 0757-0438 5 RESISTOR 5.11K 1% .125W F TC=0¢~100 264546 C4=1/8~T0-5111~F
alR27 3T57-0437 RESISTOR 4#.75K 1% 125w F TC=0+4-100 24546 C4=1/8-TD~6751~F
ALR2B 0757-0442 RESESTNR 10K 1% .125«4 F TC=0+~100 26540 C4=1/8-T70=1002~F
ALR 29 aT57-0401 T RESISTOR 100 1% .125W F T(=0+-100 24546 C4~-1/8-7T0-101-F
&1R30 0693~-3265 1 RESISTOR 20.5K 1% .125W F T(=0+-100 16299 C4-1/8~T0-2052~F
A1R31 Q757-04U8 2 RESISTOR 243 14 125w F TC=04-150 24546 C4=-1/8=-T3=243R~F
AlR32 ar157-9283 RESISTOR 2K 1% .1254¢ F TC=0+¢-100 24546 C4=-178-70-2001~F
ALR33 0757-0230 2 RESTSTOR 5.62K 1% o125W F TC=0+-100 24546 C4~1/8-Y0=5621-F
ALR 34 0757-0431 % RESISTOR 2.43K 1% 125w F T(C=04-100 24546 C4~1/8-T0=2431~F
4 LR35 97" T~0430 L RESISTOR 2.21K 1% .125W F TC=G+#+~100 Te566 C4=-1/8-T0=2211~F
ALK 36 0757-0401 RESISTOR 100 1% 125w F Y(=0+~100 24546 (4-1/8-70~-101-F
AL1R3T 6757-0407 RESISTYOR 200 1% .125« F T(=0#~100 24546 C4~1/8-T0=201~F
ALR 3B 3757-0410 2 RESISTOR 301 12 olceSh F T(=0+~100 24546 C4=1/78-T0=-3012~F
£1R 39 UT537-0431 SESISTOR 2443K 1% 125w F TC=0+-100 24546 C4=1/8-TI=2431=F
ALR 4D D157-043% 1 RESISTOR 3.92K 1% .125W F TC=04+-100 24546 C4=1/8-T0=3921~F
AIR&GL Q0T57-0414 1 RESISTOK 432 1% 125w F Ti=204-100 24546 C4=1/8=T0~432R~F
ALRGZ 0T757-0u420 1 RESISTOR 750 1% 1256 F TC=04~100 24546 Ce=1/8=T0=751~F
AlR43 07570230 RESISTOR 5,62K 1% 125w F TC=0¢~100 24546 C4~1/8-T0~5621~F
A1T 44 0757-0410 RESISTOR 301 1% .125¢ F TC=04-100 245646 C4=1/8-T0=301R=F
ALR&S 0757-0799 1 RESISTOR 121 1% «5W F 1C=0¢-100 19701 MFTC=1/2-T0~121R~F
ALR&G Q757 0234 RESISYOR 150 1% ,125w F TC=0¢-100 245406 C4~1/8-T0=151~F
AIR&T 0693=3441 1 RESISTOR 215 1% .125W F T(=0e-1u0 16299 C4~1/8=-T0=-215R-F
ALR&B 0757-0408 RESISTOR 243 1% .1259 F TC=08~-100 24546 Ch=1/78~TO=2430-5
ALIR&G 0157-0409 2 RESISTOR 274 1T 125w F T(=0¢=100 264546 C4m1/8=-T0=2T4R~-F
ALRSD 07570428 RESISTOR 1.62K 1% 125w F TC=0¢-100 26546 (4=1/8-T0=14621~F
ALRSY Q7570386 2 RESISTNR 24.3 1% 125w F T(=04-100 19701 MF4CL/R=T0=254R3~F
ALRSZ Q75T-0422 RESISTOR 9G9 1% 125w F T(=0+-100 24546 C4=1/8-T0=309R~F
ALRS3 0757-0273 RESISTUR 3.,01K 1% .125W F TC=0+=100 245406 C4~1/8=-T0-3011-F
A1R 54 0757-0392 1 RESISTOR 43,2 1% 125w F TC=0+-100 26546 C4=-1/8-T0-43R2~-F
ALRSS 0757-0401 RESISTOR 100 1% .125w F T(=0e~100 26546 C4=178-70=-101-F
ALK 56 37570400 RESISTOR 90.9 1% 125w F TC=0+~100 24548 C%-1/8-TO~30R3I~F
ALRST 75 7-04U1 RESISTOR 100 1% .125w ¥ TC=0+=-100 24546 C4-178-T0=101~F
ALR S8 Q758-0002 1 RESISTOR 560 5% »25W F TC=0+~100 26546 C5-1/4-T0-561~J
ALRSS 0758 -005% 1 RESISTCR 330 S% 25w F TC=0+-100 26546 C5~1/4-7T0=-331-1
AlR&GL Ji57-0280 3 RESISTOR 1K 1% .125w F TC=0+¢-100 26546 C4-1/8~T0~1001~F
ALIR 62 U757~ 0409 RESISTOR 274 1% .125w F TC=0+-100 24546 C4=1/8~T0=2T4R=F
ALR&] 0757-0397 RESISTOR 68,1 1T 4125w F TC=0+~100 26546 C4~1/8-T3-58RL~-F
ALR&3 Q693-3262 2 RESISTOR 40.2 1% 125w F YC=0+~100 16299 C4=1/8=-T0=4022=F
AIRE3 0787 -Gaot RESISTOR 100 1% 125W F TC=0+ - 100

AERGG 0¥57-0397 RESISTOR 68,1 1% 125w F T(=0+=100 24546 C4=1/8-TO-68R1~F
ALRO4 Q698~3262 2ESISTOR 4042 1% 125W F TC=g4-100 16299 Ca4=1/8-T0~4022~F
AIRG4 0757 - 0384 RESISTOR 20 1% 125W F TC=0+¢-100

ALR 65 Q0696~3252 RESISTOR 357 1% 1254 F T(=0+~100 16299 C4=1/8-T0=357R~-F
ALRGG 07570401 RESISTOR 100 1% .125w F TC=0¢-100 24546 C4-1/8-T0=101-F
ALR ST 3757-0401 RESISTOR 100 i% .125W F ¥T0=0¢-100 245456 C4~1/8=-T0-101-F
Aln 68 $698-3242 RESISTOR 357 1% .125W F TC=0+-103 16299 Ca4=1/8=TO=35TR=F
ALRGY G698-7521 4 RESISTOR 5.1 5% 25w F T(=0¢-100 11502 TFOT=1/4-T0=5R1~J
AIKTO Q698-7521 RESISTOR 5.1 5% 25w F T(=0+-100 11502 TFOT~-1/74~T0-5R1~J4
ALRTL 0757-0431 RESISTOR 2,43k 1% 1258 F TC=0e=-100 245648 Co~1/8-T0=2631~F
ALRT3 0698~7521 RESISTOR S.1 5% «25W F TC=0¢~100 11502 TFOT=1/4~T0~SR1~J
ALRT% 0698-7521 RESISTOR 5.1 S%¥ .25& F TC=04~100 11502 TFOT=1/4~-T0=5RL~J
ALRTS G787-0500 4 RESISTOR 30.1 1% .25% F T(=0+¢-100 246546 C5=1/4=T0=30R1~F
ALRTE Q75T=-23500 RESISTOR 3Q0.1 1% .25W F TC=0¢-100 24546 {5~17/4=T0=30R1~F
ALRTT 0757T-0%00 RESISTOR 30l 1% o25W F T(=0¢=100 24546 C5~1/6=T3~30RLi~F
&1RT8 0757-0300 RESISTOR 30.1 1% .25# F T(=0+=100 24546 C5-1/4~-T0-30R1~F
ALRTY Q757-0280 RESISTOR 1K 1% 1259 F TC=0e¢=~100 24546 C4=-1/8~TCG~1001~F
ALRLTY 0757-0416 RESISTOR S11 1% .1258 F T(=0+¢=-100 26546 C4~1/8-TO=511R=~F
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Table 6-8. (cont’d) Board A1 (Option 001) Replaceable Parts List

6-21

HP Part . Mfr

Reference Qty Description f Mfr Part Number
Designation Number Code

‘1R8O a757-0280 RESISTOR 1K 1% 3254 F TC=04-100 26546 C4~1/8-T2=10C1~F
. IR8D 07157-0416 RESISiCR 511 1% 125w F TC=0e-100 24546 C4=1/8=TI=511R=F
ALIRBL 210U~2799 2 RESISTOR, VAR 2.2K 20% 0.5# LIN CC 28480 2100=-2799

AlR B2 0757~0438 RESISTOF S.11K 1% .1254 F TC=04+-100 24546 C4~1/8-T0=5111«F
ALR 83 Q757-G438 RESISTOR 5011K 1% 1254 F T(=0#-100 24546 C4~1/8-T0-5111~F
ALRBSe 2100-2799 RESISTOR, VAR 2.2K 20% 0.54 LIN CC 28480 2100-2799

ALRBS 0698-5876 2 RESISTOR 10 5% .25W F TC=U+~100 26546 C5-1/74=TO-10R0=J
ALK 86 0757-0407 RESISTOR 200 1% 125w F TC=0+-100 24546 Cé4=1/8=T0=201~F
ALRBT 0757-u40T RESISTOR 200 1% 125w F T(:=0¢=-100 24546 C4=1/8-T0=201~F
alR 88 0693~5876 RESISTNR 10 5% .25W F TC=0+-100 245646 C5-1/74=T0=L0R0=J
ALRBY QI5T=0431 RESISTOR 2.43K 1% .125# F TC=0#¢-100 24566 C4=1/8-TJ=2431~F
ALR92 0757-0346 1 RESISTOR 10 1% 125w F TC=0#¢~100 24546 C4=-1/8=TO=10R)~F
ALR9I3 J787-0401 RESISTOR 100 1% 125w F T(=0+-100 24546 C4=1/8~TO=~101~7F
ALIRG4 UT37-0386 RESISTOR 243 1% 1254 F TC=0+=100 19701 MF4C1/B=~T0=2%R3 -F
AlRSS Q757-0G1%% RESISTCR 51el 1% 125 F T(=0+=-100 24546 C4~1/8=-T0O~51R1~F
ALRGE 0766-0U25% 2 RESISI TR 101 2% 3w MO TC=04+-250 27167 FP3=3=250-101R~G
ALROT 0766-0025 RES. 3TOR 101 2% 3w MD T{=0+-250 27167 FP2~3=252-101R~G
ALRSSB Q761~-00 35 2 RESISTOR (50 % 1w M) T(=g+-200 24546 FP32-1-T00~151=J
ALR99 Q758-008¢C 2 RESISTOR 75 5% .25W F TC=0#~=100 24546 C5-1/4=T0=1502~J
ALRLOO 0758~008: RESISTOR 75 5% .25W F TC=0Q+~100 24546 CS5=1/4=T0=7502~ 1}
A1R101 0761~003% RESISTOR 150 5% 1w MO TC=0#=200 24546 FP32~1=T00~151~J
ALR102 0758-0082 2 RESISTOR 130 5% .25¢ F T(=0¢~100 24546 C5=1/4-T0=131=J
ALR 103 0758~0032 RESISTOR 130 5% «25w F TC=04-100 245496 C5=1/4-7T0-131~J
ALR104& Qis57-1060 L RESISTOR 196 1% .5 F T(=04-100 19701 MFTC1/2=T0=195R~F
ALR10S 0698-4825 1 RESISTOR 64.9 1% .5W F TC=0+~100 24546 NAG

ALR 137 Q7570438 RESISTOR 5.11K 1% 125w F TC=04-100 24546 C6=1/8-T5,=5111~F
ALRLOB 075T~0433 RESISTOR 5411K 1% .125W F TC=0+-100 264546 Cé-1/8=-T0=5111-F
412109 V698~3620 2 RESISTOR 100 SX 2w MO TC=0+=-200 24546 FP42-2-T0O0-100R=J
ALR1L1LIO 0698~3620 RESISTOR 100 5% 2¥ MO T(=Q+-200 24546 FP42~2-T00-100R~J
AlRLELL 210031904 1 RESISTOR, VAR 50 OHM 10% S5W. LC 01121 08D

ALRIL2 0698-5830 2 RESISTOR 15 5% .25W F T(=0+~-100 245646 €5=1/4~T0=-15R0=J
AlR 113 0698~3616 1 RESISTOR 62 5T 2w MO TC=0+-200 16259 FP42=2-T00~62R0~J
Alkllée 0757-04621 3 RESISTOR 825 1% 125w F T{=0+~100 264566 Cé4-1/8=-TD=825R~F
ALRLLS 0757~0421 RESISTOR R25 1% 125w F T(=0#~100 24546 C4=1/8=T0=825R~F
A1R1LLG 0757-0411 RESISTOR 332 1% .125w ¢ VC=04-100 24546 C4~1/8=T0=332R~F
AIRLLT Q757=0411 RESISTOK 332 1% 125w F TC=04~100 24546 C4-1/8-T0=332R~F
ALRILE 0757-4421 RESISTOR 825 1% +125w F TL=0¢-100 24546 C4+178-T0=-B25R=F
AIRELY 0698~5880 RESISTOR 15 5% .25W F 7C=0¢-100 24566 €5=1/4=T0~-15R80-J
ALRL20 0812-0021 2 RESISTOR .47 S% 3W PW T{=02¢-90 91637 CHW281-3=T2-477100~2
&1IR123 0812-0021 RESISTOR .47 5% 3w Pw TC=0+-30 91637 CW2R1=3=T2=47/100~J
ALRLZ& Q757-0428 RESISTOR 1.62K 1% .125W F TC=0¢~100 265686 C4=1/8=-T0~1621~F
ALRL2S 21u0~2800 2 R:VAR CERMEY 1000 OHM 20% 28450 2100-2800

ALRE28 07570428 RESISTOR le62K 1% «125W F TC=0#4-1u0 24546 Ce=1/8=-TO~1621~F
ALRLI27 0T57-C428 RESISTOR 1.62K 1% .125d F TC=0e~100 24545 C4=1/8=TO~1621-F
ALR1IZE 2100~2300 R:VAR CERMEY 1000 OHM 20% 28480 2100-2800

ALRLZY Q7571~-0428 RESTSTOR 1.62K 1% 125w F TC=0+~-170 24546 C4~1/8~T0~1621~F
ALR130 0757-0405 RESISTOR 162 1% .125% F T(=0¢-100 24546 C4=1/8-T0=162R=F
ALR13L 2100-2739 2 RIVAR 220 OHM 28480 2100-2739

ALRLZ2 06984431 1 RESISTOR 2.05K 1% .125w F TC=0+-10C0 16259 Cé4~178-TQ=2051~F
ALR 133 2100-2739 RIVAR 220 OHM 28480 2100-2739

ALRL3S 0757-0405 RESISTOR 162 L% 125w = TC=0+-100 264566 C4=1/8-TO~162R~F
ALR135 0698-5137 L& RESISTOR 47 5% 025w F TC=0+-100 26546 C5=1/4~TO=4TRO=~D
AR 136 0698-5137 RESISTOR 47 S& .25W F TC=0+-100 264566 C5-1/4-T0=4TR0-D
ALR137 0698-5137 RESISTOR 47 S% .25W F TC=0+-100 24546 C5-1/4~10=4TRO~D
ALR138 0698-5137 RESISTOR 47 5% .25w F T{=0¢~100 26546 C5=1/4=T0=-64TRO=D
ATR139 0757 0384 RELISTOR 20 1% 126W F TC=0+-100

A1S1E 3101-0997 1 SHITCH-PB 9STA .394 IN-CTRS .25A 120VAC 28480 3101-0°97

ALS2 3101~0596 1 SWITCH-PB 3STA INTLH .394 IN-CTRS .25A 28480 3101-05%5

A1S3 3101-0595 1] SHITCH~PB 5STA o394 IN-CTRS .25A 120VAC 28480 3101-0595

£154 3101-0593 1 SWITCH=PB 55TA 394 IN-CTRS .25& 120VAC 28480 3101-0593

AlSS 3101-0598 1 SWITCH~PB DPODT MOM 28480 3101-0598

ALSO 3101-055% 1 SWITCH=P8 DPOCT ALTNG 4A 250VAC 28480 3101~-0555

ALST 3101~0629 N SWITCH=SL DPDT-~NS MINTR 2A 250YAC PC 28480 3101-0629

A1S8 3101~0629 SWITCH=SL ~PDT=N$ MINTR 24 250VAC PC 28480 3101-0629

A1SS 3101=~059% 1 SHITCH=PB 25TA -394 IN=CTRS .25A 120VAiC 28480 3101-05%

AlUl 1826~0092 i 1 AMPL 28480 1826-0092

AlU2 1820 0111 1 10 MC 1458 50 N GATE 01295 SNT&HSON

ALU3 1820~-C065 1 IC SNT4 70 N FLIP=FLOP 01295 SNT&T0N

ALU4 1820~ 0380 1 IC SNT4H 53 N GATE 01295 SNT&HS3N

arus 1820-0198 2 IC RGLTR 07263 723HC

ALUS 1820~0196 IC RGLTR 07263 T23HC

ALUT 1826~0122 1 1C RGLYR 07263 7805UC

ALY §120-1459 1 CABLE RIBBON 28480 8120-1459

AlX1 1251-2499 2 CONNECTOR FOR W1 76381 3406-0000
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Removal of Board A2 (Burst Option} for Troubleshooting

Board A2 is removed, as follows, in preparation for the
troubleshooting procedure:

1. Remove screw fixing board A2 to the frame.

2. Place 8011A on its side

3. Remove board A2, leaving ribbon cable, W1 con-
nected {see photograph above)}
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Table 6—9. Burst Option Troubleshooting

B011A
TRIG TRIG
ip  op OF

2. Set 8011A to Burst Mode.

622

180C

1801A

1821A

1. With oscilloscope set to 1us/division, set the 8011A
output to exactly 1 MHz with minimum width.

3. Connect the 8011A TRIGGER OUTPUT to the
8011A TRIGGER INPUT.

4. Disconnect the base connection of transistor A2Q4

and leave as "open base’.

.

:
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5. Disconnect pin 13 of A2U12 from socket X2 and
leave as ‘open circuit’,

6. Wire-connect the open track {from which A2U12
pin 13 is disconrected) to floating ground.

7. Set 1821A to internal trigger.

8. Check the waveforms detailed in the following
list:

Test
Pont

8011 Board &2
Reterence Pont

Oscitioscope Screen 180C
Time/Div Trigger Stope]

U8 Pin 1

US P 4

U22 Pin 4

U24 Pin 4

U4 Pin 7

U2 Pin 8

Uy g

Uz Pns 10, 11

Uit Pin 8

Ug P 8

U P 2

Q3 emmitter

U198 Pin 13

Y19 Pin 6

Q3 collector

Y19 Pin 8

U2 Pin 13

FTTTrTTrITT T
E 10% Screen Wnd:hj t"
Lo seeen woan of 7=
[~ 1 Screen wiorn u

~][+= 1% screen widn [

~of 11100 % Scraen wiath |

"U" 1% Screen Width i
*]{- 1% Screen Width I

~|= 1/100% Screen Width 1

~ofe- 17100% Screen Width |

FTTTTTTTTT
e 1/100% Sereen with |

- 1/100% Sereen Width l

~J 17100% Sereen Waath ]

’:,t.— 1/100% Scseen Width i

us

s

0.1ms

ims

1Cus

Tms

@

® O 0 0 @ 0 O O O O o

® O & © O

NOTES: 1. * Only for Burst number greater than 0000

-

9. Set the 8011A to SYM output and check all power

supply voltages.

Some duty cycles are difficult to see on oscilloscope screen

10. Check that all the A2J1 pins which are normally

connected to the thumbwheel switches {but now
disconnected) are high.
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NOTE S

Outputs from the extiusive OR
gates MCH to MC 8are given n
the Boolean A&l ebm form e 7
180 CBO+B0-CBOImeans .wat
the cutput 1s true” when either
80 15 present and CB80 15 not
present or when 80 is not
present and C B0 s present

Normally components A2 7
and A2 C18 cre not needed,

but on occasions when mgg are
needed, both values are |

Pin numbers marked belween
cable W1 and socket A2 X!
refer to the X1 pin number (pinl
of socket X115 marked by a
solder spot on the compenent
side of A2} The corresponding
cable Wi pin number 15 marked
wn brackets

indicgtes a trouble -
shooting test pont
(see table facing

BOGS -7 B0« 8007, BUDL
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7-1 INTRODUCTION

7-2 This section contains backdating information
which adapts this manual to instruments with serial
numbers lower than that shown on the inside of the

front cover.

NOTES:

1. The backdating information does not

include changes detailed in Service Notes
8011A—G1 to 8011A—G5. These changes
are also serial number related, and should
be incorporated (in manual and instrument)
in addition to the backdating information.

CHANGE 1 (Serial number 141 1G00910 and below)
On schematic 1, disconnect pin 13 of EXT switch from +14V,

CHANGE 2 (Serial number 1410G00380 and below)
in Tables 6—5 and 6—8 change the fo!lowing components to:

c24
C35
C43
C50
Ch6
C57
CR12
CR13
CR16
L2
L3
Q17
a18
Q21
Q22
Q23
Q24
Q25
Q26
Q29
Q30
Q35

0140-0192
01602147
01800159
01602147
0160-2214
01600134
19023074
19023074
19523003
91400094
91400094
18540498
18540498
1854-0005
18540053
1853-0034
18530034
1853—-0201
1854-0332
1854-0053
1854--0053
18540053

SECTION 7

BACKDATING

2. During the production life of this instru-
ment, certain capacitors have been changed
for improved component quality. When re-
placing these parts in old instruments, the
values given in this manual should be the
replacement value. The capacitors concerned
are as follows:

Board A1 (Standard and Option) — C2,
C3, C6, C12, C13, C14, C15, C16, C18,
C19, C25, C26, C32, C33, C34, C39,
C40, Ca1, C4z, C46, C47, €42, CH1,

C52, C53, C54.

Board A2 — C1,C4,C5,C7,C8

C—F 68pF 300 V
C—F .025uF 160V
C—F 220uF 10V
C—F .025uF 100V
C—F 680pF 300V
C—F 220pF

DIO BKDN 4.32V
DIO BKDN 4.32V
DIO BKDN 2.37V
CHOKE 0.68uH
CHOKE 0.68uH
XSTR S! NPN
XSTR SI NPN
XSTR SI 2N708
XSTR SI 2N708
XSTR St PNP
XSTR Si PNP
XSTR SI PNP
XSTR Si PNP
XSTR SI 2N2218
XSTR S1 2M2218

XSTR St 2N2218R—F 180 5%

ww-valuetronics.com




R4%
R46
RE3
R64
R65
R66
n67
R68
REg

07580014
07570401
07570397
07570397
07570284
07570146
07570146
07570284
07570346

R—F 180 5% .25W
R—F 100 .125W
R—F 68.1 1%

R—F 68.1 1%

R—F 150 1% 0.125W
R—F 511 1% 0.126W
R—F 511 1% 0.125W
R—F 150 1% 0.126W
R—~F 10 1% 0.125W

Delete the following components from Tables 6—5 and 6-8.
CR31, L7, L8, Q40, R130, R131, R132, R133, R134, R13b, R136, R137, R138.

Delete CR30 from Table 6—8.

Add the following compoent

Add the following components to Tables 6—5 and 6-8.

R70
R73
R74
R75
R76
R77
R78
R79
R80
R93

07570346
07570346
07570346
0698-6213
06986213
0698-6213
06986213
0757-0280
0757-0280
0757-0280

R—F 10 1% 0.125W
R—F 10 1% 0.125W
R—F 10 1% 0.125W
R—F 37.4 1% 0.25W
R--F 37.4 1% 0.25W
R—F 37.4 1% 0.25W
R—F 37.4 1% 0.25W
R—F 1K 1% 0.1256W
R—F 1K 1% 0.125W
R—F 1K 1% 0.125W

MP35 1205-0033 HT SINK FOR Q356
R60 07570405 R—~F 162 1% .125W
R91 06983242 R—F 357 1% .125W
R92 07570384 R—F 20 1% .125W
—C2 - —C1 - —Chl — -0 — —LR17 — 1 '
—CR3 3 - - — - P
—CR2 _2'0 - CR18 ! !
—CRY 8 ~m CR19 — 1 H
—R2 - CRG = MC1 —CR20 — 156
S QAL ety L
—RE — —-R2€-~—- €53
— R 16 - -—Rg— —R 2T — : :
~Chh=~ o o ~R20 — —CR21 — L J
Lt —C &P CRL — —CRE — —CR22— e
S o
:3315-_ . @ = — —CR26— s8 57
S1 —R1g — o
@ — R17 - ese | ——
~CRT— [ 1 {77 -~ R124 —{ R125
—~R18 — | C12 H i —R126 —
ce ! 1 —~R16 @
—Fn - €13 } ! [ —rme = 39
C 39 —— i ' —R gL
R — —R1S - ! ! —R9S — —C3 — cal
—R20 — — R4S =) i —LR16 —
{ 1 L e = — R93 — cu2 ~—R120 — 03
—R3E — Py . —R — ! i — RG? e
— RLD = “_,255; - ¥ : 4 035 _ggj - —R123
o PN SR g £ fe
— R3h —R 33 - —Ra — O - CS56 — — ass
— R3S — —R3 — —Ret — 23 ~— 27— [wcr] wote s
R e U B —RI — MC3 —R61 — @ C RS9
(1§ — - CR10 — —R G —
f i @ @ —RSt — 22 —RS? — Lo —RN7 —
~— R16 — 20 —CR2 T —— CR1 ——
o s Res — . Q -«nss— —R23 — — R6Q NOTE 1
e < RS54 - —R22 — @ —R127 — 3 OPT 061 ONLY
® - RLs — ~CRa95“ ~Ccas— R107 iy
- REO - —
g | —rios — —Re8 ~| g | —R108 — 2 R128
- RLT — __J p— —R65 — — LI —Res —
r"" —R102 @ —RE6 — —m |3 e —RET —
—R100 — ces ' : — €28 — _ppl . —C219 -~ @
— R9Y — (36— S (30 — —RE} — (3 . | RE e
e R {18 - - _ — RB6 — — RE7 — L% —
i -~ CR2§— —— CR2 — 1 ' —(R12 —CR1? — NOTE 1
S2 { ko — ¢ i : PR — —RED - — R — —rss T RB
- - ! REE — = —mR73 — —CR19 — —RB3 —
R s8 b I R 106 ts | —R70 — ——R7? —— —R7 — RBe —R82 — —CR1S —
E ~ ¢ @ ‘ S4 t — R76 —— ~ —C32 — —C33 —
PR B &gg R96 : ! e — e
b H ! —c25—
iﬁ R Q7 : i
i ' - -
: :-— ””””””””” } @ _ﬂc’f‘s-
R 110 —pa c58 NOTE 1
i P3g —
R : '
' LS
R199 ~ o ed
ié
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Change Schematic 2 as follows:

263

4 C16
25n

o

Q3% SV
f
ae 10 tox ®BS
& _ ) OUTPUT
,, Q36 0360
. TRIGGER ! !
2V/icm AMPLIFIER - TRIGGER
Q3s5b 12 OUTPUT()
RS9I RS J2
1K 51,1
a €35
v
5n
47 |
e |

Change Schematic 3 as follows:
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QUTPUT STAGE

ALL SWITCHES ARE SHOWN
IN THE "OUT” POSITON

NOTE

“PUSH IN” TO SELECT MODE OR RANGE
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MANUAL CHANGES

Check the following table for your instrument serizl number. MANUAL CHANGE 3

Serial Number Manual Changes On Page 6—18, Assembiy A2 Parts List:
1411 G 01286 on change Q5, Q6 Part No. to 18563--0281

1
1411 G 01311 on i, 2
1411 G 01386 on 1-3 )
1411 G 01411 on 1-4 MANUAL CHANGE 4
Change parts list and schematic:
MANUAL CHANGE 1 Standard Instrument — A1 (08011—-66501)
Standard 8011A, change Add C 46 0160—4210 C—F 0.022 UF
A1R4 0757—-0431 R—-F 243K ‘ Add F 1 2110-0340 FUSE 0.4 FER
A1R6 07570407 R-F 200
Option 001 — A1 (0801 .:—-66504)
8011A Option 001, change Delete C34 0160—4210 C—F 0.022 UF
A4R4 0757-0431 R-F 2.43K Add F1 2110-0340 FUSE 0.4 FER
A4R6 07570407 R-F 200
MANUAL CHANGE 2
On Page 66, Assembly A1 Parts List:
delete A1C34 0160—-4210

On Page 6—4, Frame Pzrts List:
change MP5  Part No. to 0801160202

ww.valuetronics.com



HEWLETT@ PACKARD

GmobH

Make ail ERRATA corrections.

and maxe the listed changes to your manuzt,

MANUAL CHANGES Model 8011A

Manuat for Model Number

8011A

Manuai printed on

Sept 1977

Manual Part Number

08011-90004

Check ths follawing table for vour instrument serial prefix/serial number

ERRATA
Page 6-21  Change AlWl as foll
AIW1 5081-19€8 CABLE AY RII

Delete AlX1

Apr 78

B New itam
Manual Change 1
“arial Prefix or Manual . Serial Prefix or Manual Pages 6-8, 6-15, 6-21, change
Serial Number ! Changes Serial Number Changes AIR68 0698-4421 RF 249 1%
1411601635 and below Refer to Manual Change 2
Manual's
. yellow Page 6-4 change FL 1 9100-312
pages
1411601636 on 1 FL1 913%-0035
1411G01661 on 2
1411601761 on 3
Manual Change 3
Pages 6-9 and 6-21, Board Al (¢
change U5, U6  1826-0010
Number of Pages: 2 Page 1



NUAL CHANGES

Model 8011A

i for Model Number 8011A

Sept 1977
08011-90004

ERRATA

Page 6-21 Change AIWl as follows:
AlWl 5081-1958 CABLE AY RIBBON

Delete AlX1

Manual Change 1
Pages 6-8, 6-15, 6-21, change

AIR68 0698-4421 RF 249 1% .125W

Manual Change 2
Page 6-4 change FL 1 9100-3121 to

FL1 9135-0035

Manual Change 3
pages 6-9 and 6-21, Board Al (Standard and Option) Parts List:
change U5, U6 1826-0010 IC  V-REG.
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Cable KYPRONICS PANDEHIS
Teigx 3018

CZECHOSLOVAK!A

a Provarm Jaktauna
M,'N'vch Ustavy ¢ Bechowaich
25097 Bechovice u Prahy
341
elex 171333
it Metical Blomos
y Ustav Lekarske) Bgniky
6

& Xengpoutos Re

~
7

Sratislavs Kramare

¥ hmgsmsmm Mewmnsherg
ODR- 738
Waldheim/Meinsberg
Ter 37 667

Tetex 11271458

Export Contact AG Zuench
Gueriner forgher
Schiegeistrasse 15

1040 Berlin

Tet 42 7412

Tetex 111889
DENMARK
Hewlett-packard A'S
’)dtswex 52

60 Birkerod

Teiex 37409 hpas ok
Hewiett-Packard A'S

Naverves 1

0K 860(% Sitkeborg
} 106y 82 71 66

Telex 37409 hpas dk

Cable HEWPACK '$

FINLAND

Hewlett-Packara € 7
Nahkahousunte &

PO Box6

SF-00217 Helsirxi 21

Tel (90} 632303

Cabie HEWPAGH JY Helsinks
Telex 12-1563 t EWPA SF

FRANCE
Hewls:1-Packare France
Quartier de Cow tahoeu!
Botte Postate Ny 6
F-G1401 Orsay fmex
Tet {13907 78 2
Cabie HEWPM-{ .}vsav
Telex 500048
Hewlett-Packars France
Agency Régon. e

Le Sagun
Chemn des Moadles
B P 162

E 69? 30 Eculiy

(78133 81 25
cm e HEWPACK Eculy
Telex 3106 17

Hewlett ﬁ’s R31G Frante

1§ Depes
die 70

b H‘ \NVA K 51457
Teiex 510857
Hewiet! 73

thate France

4 Rennes (ddex
1 199) 36 33 1

Cable HEWPAC
fplex TANGHY
Hewlett Packard france
A e Requonale
3 Hobertsay
i %lrast}ourg
4 MB; ;n 4S 20:2%

rag12

‘ ;900&‘ Ltlle

Tel {207 % 44 14

Tetex 520744
Hewiet!-Packard france

i Aftgrres Parns Nora
e

nmune ge Pang

t 93153 Le Blanc Mesnil Cedex
Ter (01 931 88 50

GERMAN FEDERAL
REPUBLIC
Hewtett-Packarg Gmb
Vertnebszentrate Franktun
3 mh 560 140
D-5000 Frankfuﬂ 56
Tei (06111 50 04
Cable HEWPA KSA Franktunt
Tel (D611} 50 041
Cabie HEWPACKSA frankfurt
Teiex 04 13249 hpttmd
Hewlel-Packarg GmbH
Technisches Bueto Babtingen
Hss enbergersirass

- 7630 Bobli
Yc! {07031) 66
Cable HEPAK Bobhingen
Telex 07265739 bbn
Hewlett Packard GmpH
Techmsches Bueto Dyssetaon
Emanuel-Leutze-Su 1 iSeestern}
0-4000 Dusseldorf 11
Tel (92111 59711
Teiex 085/86 533 npua o
Hewlett-Packara Gmbt
Techmisches Buero Hamburg
Wendenstrasse 23
[3-2000 Hambur:

an Wurttemberg

Telex 21 63 037 nphn ¢

Hewiatt-Packard GrobH
Techmsches Buero Hannover
Am Grossmarkt 6

D-3000 Hansover 91

Tel (0511} 46 60 01

Tetex D92 3259

i

‘w v.mq 601 w61 7

Catie HEWPA
85

Teiex (574985

Hewielt Packar

et
o ‘fﬁ)(- Bsrlm 30
l

1 24 96 86
£ 3405 hpkin 4

GREECE
Kastas Kai ayanmis
08 Omirou Street
GR-Athens 133
Tet 3737731
Cabie HAKAR Athens
Telex 21 59 B2 rhar gr
Anatyhcal Only
INTECO G Papathanassiou & (o
Marae 17
GR - Athens 103
Tet 522 1915
Cabie NHKMKA Athens
Telex 2153 TE GA
Medicat va
Technomed Heiias Ltd
52 Skooufa Street
GR - Athens 135
Tel 362 6372 363 3830
Cable ETALAK athens
Teiex 21-4683 ETAL GR

HUNGARY
MIA

h- ex

Muszerigy: £ Merdstechnika
Sroigatata

Lenn Krt 67

1391 Budapest Vi

Tel 4203 38

Tolex 22 51 14

ICELAND
Meaical Onty
Eiding Yrar!»ﬁq Lompany Ing
Hafnarhvol - Tryggvatoty
t‘> Reykmwk

1

2
La 3 mmm Heykiavik

IRAN

Hewlett Packard fran (1
No 13 Fourteenth 5
Mireman Avenue

PO Hex 11724019
R-Tehran

Tei 851082 7

Telex 21 2% /4 khimow

IRAQ

Hew'atr Packarg Trading Co
4,18 Mansoor Oty
Baghdnd

Tel 5517827

Y X 2455 hepauag ik
Cable HEWPACDAD
Baghdad irag

IRELAND
Hewlett-Packard Lt

King Street Lane
G8-Winnersh,Wokingham
Berks, RGT1 5AR

Tet (0734378 47 74

Telex 847178848179

m*m AT6HI7 Hewpacki
Medcal pm
k

A 2
Telex 32046

Hewett Packard fahiang © p A

Vig G Armelton 10
1410133 Aoma
Tl 106 6‘5(4

Tpiex 6
Canie PEWPA( <17 Roma

Te (011 6
Medicat Caitutators Only
Hewlelt- Pacvars Habana S p A
Via Prinope Nicota 43 ©

5126 Catania

Tei (0951 37 05 v

o faiana & p A
sge Vespueti 9

i-80142 Napoli

Tt (08N 3377 1Y

Hewlett-Packard Halians S p A

Via £ Masi 98

140137 Bol

Tel {51 ,'»Oorgﬁ B7

KUWAIT
Ab-xhaitya Trad
Ca cm C
PO bﬁx 830-Satt
Kuwail
Tel 4?&9!(}-4”726
Teiex 2481 ateeg Wt
Cable VISCOUN

LUXEMBURG

Hewiett- Packarg Benelux
SANV

Avenue dy Cob-vert 1
{Groenkraaglaan}

8-1170 Brussels

Tel (023 672 22 40
Cable PALOBEN Brussels
Telex 23 494

MOROCCO

Gerep

190 Biva Bratum Roudan
Casablanca

et 7536-76:25 90 9§
Cable Gerep
Telex 2

NETHERLANDS
Hewtett Paciard Benelyx N V
Van Heuven Goeghartiaan 121
PO Box 667
Ni-1134 Amstelveen
Tet (020) 37 20 Y
Cabie PALOBEN Amsterdam
Tetex 13 216 hepa ni

NORWAY
Hewlett-Packard Norge AS
Nesvesen 13

Box 143

N-1344 Haslum

Tel (02) 53 83 60

Telex 16621 hpnas n

ng &

POLARD

ry Naurowe)

}ﬂ F‘m} Wa s28Wa

x,: ex 81 44\ 8

Zakiaty Naprawoze
Mrayc:'m )

2
337 83

PORTUL
a-bmpiesa Tecnica ge

éciticos 5 art

¥ Lisbon
Tei (193 63 21

Cable INTERCAMBIO Lisbon

RUMANIA

Hewtett-Packard Heprezentanta

Ba N Balcestu 16

Bucharest

Tet 158023138885

Tetex 10440

tHRYC

intreprnderes Pentty
intretinerea

S Reparares Utdajeior de Catcut

Bodal prot Dimitne Pompet

Bucharest-Sectorul 2

Te 12 64 30

Telex 11716

SAUDI ARABIA

Madern Elechionic Establishment
King Abdul Aziz st {Head othce}
PO Box 1228

Jeddah
Tel 3117, 2201

Cahle ELECTRA

PO Box 2728 {Service center)

Riyadh

Tel 62596-66232

Cabie RAGUFCO

SPAIN

Hewlett-Packard Espaftola. S A
Jerez Calle 3

£-Madrid 16

Tel {1} 458 26 00 {10 hnes;
Telex 23515 npe
Hewtett-Packarg Espanota. § A
Mianesado 2123
f-Barcelona 17

3 203 6200 (5 tinesy

03 hiphe e
Hewlett-Packarg Espafiola S A
Av Ramon v Cajal 1

o Sevitla plania 9

E Seville 5

Tet 64 44 54/58
Hewlett-Packara Espafivla 5 A
Editicio Aszna i

E-Bilbao-

Tei 23 83 f)vi 238208
Calcutators Dnly
Hewlett-Packard Espafinla 5 A
Gran Via Fernando £ Catdhice 67
£-valencia 8

Tet 326 67 28/326 BS 55

ady Narogowe 51 55

SWEDEN
Hewlet! Packard Suenge A8
trughetsvages 13

Uf«(

5161 20 Bromma 20
Tet 108) 730 05 50
UREMENTS

Vintergatan 22
2 40 Qrebro
191407 20

a1 l” vastra Fralunda

e 1G31) 49 09 50

Tefex 16721 Via Bromma Ditice
SWITZERLAND
Hewlett- Packard (Schwed) AG

%3] 895’ Schlnelewlunch
Tet (1) 730 S 240,736 18 21
Cable HPAG C

Telex 93933 n,aq ch
Hewlent-Packaut {schwes AG
Chateau Bloc 19

(H-1219 Le Lignon-Geneva
Tei (022} 96 03 2,

Capte HEWPACKAG Geneva
Telex 27 333 tipag ¢h

SYRIA
Medicat-Caicutator only
Sawat & Co

b

8P 2308
SYH-Damascus

Yei 15367 19697 14268
Canie SAWAH Damastus

TURKEY

Telekom fncmeermg Bureau
PO Boxd

Beyaglu

TR tstanbul

Tel 49 40 40

Cable TELEMATION istanbul
Telex 23609

Medicat only
EMA

Munengishi Kotlektit Sirket
Adakale Sukak 416
TH-Ankara

Tei 175622

Analytical only

Yimaz Oryutek

Wil Mudataa Cag No 166
Kirlay

TR-Ankara

250309

Telex 42576 arek 1r

UNITED KINGDOM
Hewtent-Packarg Lint

King Street Lane

B Winnersh, Wokingham
Berks RG11 5AR

Tel {0734 7847 74

Catie Hewme Londoen

Telex 8471789

Hewlett-Packard L1d
Tratalgar House
Navigation Road
Aftrincham
Chastire WA14 INU
{061 928 6472
Teiex HB8068

Hewlett Paciard Lid
Lygon Count

Heteward Rise

Oudiey Road
Halesowen.

West Midlands 867 830
Tet ¢ 550 9911
Telex 339105

Hewlett Packs
Wmun Hause

94 London Road

B Yhormon Heath
Syrrey CRA HXL

Tet 1013 684 01038
Talex 946825

Hewlett Packard L1d

o0 Makrg

vt wholesale Centre

at inctustrial Estate

Washington

GB-New Town Courty Durham
Ter Wastiogton 464001 ext 57758

Hewlett Packard 114

) Westey 5t
{:B-Castietord

West Yorksture W10 1AL
Ter 108775 50402

Teigs 557359

Hewiett-Packard Lid
1 Wailace Way

GH Hitchin

Hetts

Tet {04624 5282456704
Telex §25941
Hewlet-Packars (10

26 Avonbeg Industnal £5tate
Long Mite Road

Dublin 12

Tei Dutitin 509458

Telex 30439

SSR
Hewlet!-Packard
Representative Dthce 55R
Poktoviky Boulevard 417-KW 12
Moscow 101000
Tel 2942024
Telex 7H25 hewpak su

YUGOSLAVIA
iskra-standard Hewlett Packard
Mikipsiceva 3BVIE

61000 Ljubljana

Telh. 3198 79732 16 74
Telex 31583

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard Ges m b H
PO Box

A-1205 Vienna. Austria

Tei {02225 35 16 2110 27
Cable HEWPAK Vienna
Telex 75927 hewpak a

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE CONTACT:
Hew eft-Packard 5 A
Mediterranean and Middie

East Operations

35, Kalokotron: Strest

Piatia Kefatlarioy
GR-Kifissia-Athens. Greece
Tel B0B0337359:429

Teiex 216588
Cable HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACY
Hewlett-Fackard 5 A

7. e du Bois-du-tan

PO Box

CH-1217 Meyrin 2 - Genava
Switzeriand

Tet {022) 82 70 00

Cable HEWPACKSA Geneva
Telex 2 24 86

UNITED STATES

ALABAMA

8290 Whitesburg 0 S
P 0 Box 4207
Huntsvitie 35802

Tet (205 8814581
Medicai Unly

228 W Vatiey Ave

Room 220
Birmingham 35209

Tet (205) 942 2081 2

ARIZONA

2336 £ Magnohia St
Phoenix
Tel (6021 361
2424 tast Atagon Rd
Tucson 85706

Tel (6071 294 3148

"ARKANSAS
Medicat Service Only
P 0 Box 5646
fray Staton
Little Rock 72215

Tel 503 3761844
CALIFORNIA

1430 East Grangethorpe Ave
Futterton 92631

Tei 1714y 8701000

3939 Lankershom Boulevard
Nefth Honywood 1604
Tet 21

5400 West Roasecrans Bivd
PO Box Q2165
Warld Way Pos

‘Los Angelas

Tet 7 7B 508
3003 Seott Bouievar
Santa Clara 85050
Tel 1408) 24%-7000
TWX 910-338.0518

“Ridgecrest

Tei {714) 4466165

a6 W North Market Bivd
Sacramento 35834

Tel (9161 9297222

San Dsego 90123
et (7142793200

COLORADO

5800 South Uister Parkway
Engtewood 80110

Tei 13031 771-3455

CONNECTICUT
12 tunat Disve
New Haven 06575
Tel (7031 3896551
TWX 710465 2024

FLORIDA

PO Bex M210
2806 W Oaklang Park Bivg
Ft. Lauderdale 33311

Tet {305 7312020
“Jacksonville
Medical Service anly
Tel (9041 398-0663
PO Box 13910
6177 Lake Liienor Dr
Oriando
Tei 13053
PO Box 12
Pensacola 9
Tei (9041 4768

GEQRGIA
PO Box 105005

Azlﬂntﬂ 30348
} %

Memt.a\ service Only
*Augusta 30903

Tel (404) 736-0592
PO Box 2103

Warner Robins 31098
Tet (9173 922-0449

www.valuetronics.com

HAWAHR

2875 So King Street
Honoluly 96814
Tel {8081 955-44585
Teiex 723705

ILLINOIS
5201 Tollview Dr
Rotling meadows 60008
Tel {312} 2559800

TWX 910-687 2260

INDIANA

7301 North Shaceland Ave
tndianapotisdf250

Tel (3178471000

TWX 810260 1797
IOWA

415 Heinz Road

lowa City 52240

Tei (319) 338 9466

KIRTUCKY

riedscal Onty

Atianson Square

3907 Atkinson Dr

Sutte 407 Atiknson Square
Louisville 40218

Tel (5021 496 1573

LOUISIANA

P 0 Box 840

3229-39 Witiams Boulevars
Kenner 70063

Tei (5041 3430201

MARYLAND

6707 Whitestone Road
Baitimore 21207

Tet {301 9445400
TWX 710-862 8157

2 Choke Cherry Road
Rockville 21 ‘

Tei 3011 9
TWx 7t ’& 968%
MASSACHUSETTS

32 Hartwelt Ave

Lexington 02173
Tet (6.7 8618960
TWX 710 326-6804

MICHIGAN
23855 Research Diwe
Farmington Hills 46024
Tel {313} 4766400
724 West Centre Ave
Kalamazoo 4302
Tei (606} 323-8362
MINNESOTA
2400 N Prior Ave
St. Paul 55113

i (612} 636-0700

MISSISSIPPI
‘Jackson

Med:cal Service ""‘}’
Tel (501) §82-9363

MISSOURI

11131 Colorado Ave
Kansas Clty 64137
Tei (516} 763-8000
TWX 910-771-2087
1024 Executive Parkway
St. Louis 63147

Tet {114) 878-0200

NEBRASKA
Medcal Only
Mercy Roae
Suite U0
Omaha 681
Tel (402) 3920948
NEW JERSEY

W 120 Century R
Paramus E)/bS’
¥

Crystat anm\ Protessional
Buiding

Eatontown 07

Teb 201 542

NEW MEXICO

0 Box 11634

Station £

11300 Lomas Bivg N E
Albuquerque 87123

10-963 1185

156 Wyatt Drwve

Las Cruces 58001
Tel (505) 526-2484
TWX 910-9983-0550
NEW YORK

& Automation Lane
Computer Park
Albany 12205

Tet {518) 458 1550
201 South Avenue
Poughkeepsie 12601
Tel {914y 454-7330
TWX 510-253-5981
650 Peninton Hill tfice Park
Fairport 14450

Tel (716} 223-9950
5858 £ast Motioy Road
Syracuse 13211

Tel (3151 454.2486
TWX 7105-541-0482

1 Crossways Park West

NORTH CAROLINA
P (‘ Bm 5782‘

Co!umbus 43228
i iBt4r 4361041

OKLAHOMA

£ O Box 32008

Oktahoma City 73132

Tel (405 721-0200

OREGON

17890 SW Lower Boones
Ferry Roan

Tualatin 37062

Tei {503} 620-3350

PENNSYLVANIA
111 Zeta Drve
Pmsburgh 15238
12y 782-0400
th Avenue
King of Prussia industral Park
King of Prussia 13405

Tet {2151 2657
WX 5106607670

SOUTH CAROLINA
69410 N Trennoim Road
Cotumbia 29260

Tei (803 7626483

TENNESSEE
“Knoxville

Mem ms ?b‘
Tet (901 346-8370

Nashville
Mg

} Ara s Ao
Richardson 75080
Tel 1214 231 1

10635 Harwin Dt
Houston 77036

Tei (713 8300
205 Billy Mitchetli Road
San Antonio 7822
Tes 15177 4338241

UTAH

2160 South 3270 West Street
Salt Lake City 83119

Tel (8011 9724711

VIRGINA

B0 Box 12778

No 7 Koger [xec Center
Suitp 217
Norfolk 23507
Tel (8041 461 40256

£ {0 Box 9669

2914 Hungary Springs Road
Richmond 23228

Tal (804} 2853431

WASHINGTON
Bellehiela Ottice Pk
1203114t Ave S §
Beilevue 58004

Tel 1206} 454
TWx 910-443-2

6
"WEST VIRGINIA
Memical Angtytcal Oniy
Charteston

Tai (3043 3251640
WISCONSIN
002 West Lin
West Allis 53,
Ter 1414 5310

Ave

FOR U.S. AREAS NOT LISTED:
he tegonal atfice

Tyt Atlanta Georgia

! Hoilywood Catfornia

Rommv M, Roiing Meaitows

complete
&5 are hsted above

“Service Only 17



