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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was thoroughly
tested and inspected 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. National
Bureau of Standards to the extent allowed by the Bureau's calibration
facilities, or to the calibration facilities of other International Standards
Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product 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 contracts 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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SERIAL NUMBERS

This manual applies directly to instruments with
serial number 1633 G 00491 and higher. Any changes
made in instruments having serial numbers higher than
the above number will be found in a “Manual Changes”
supplement supplied with this manual. Be sure to
examine this supplement for any changes which apply to
your instrument and record these changes in the 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 standard's 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 Do not operate the instrument in the presence
{provided with terminal for protective earthing) of flammable gases or fumes. Operation of any
and has been manufactured and tested according to electrical instrument in such an environment
international safety standards. constitutes a definite safety hazard.

Do not install substitute parts or perform any

OPERATION — BEFORE APPLYING POWER ; e :
unauthorized modification to the instrument.

comply with the installation section. Additionally,

the following shall be observed: Capacitors inside the instrument may still be
! charged even if the instrument has been discon-
Do no'f remove instrument covers when nected from. its source of supply.
operating.

Any interruption of the protective (ground-

Earth terminal.

ding) conductor (inside or outside the SAFETY SYMBOLS
instrument) or disconnecting the protective The apparatus will be marked thiths
earth terminal is likely to make this instru- & symbol when it is necessary for the user to
ment dangerous, Intentional interruption is refer to the instruction manual in order to
prohibited. protect the apparatus against damage.
Whenever it is likely that the protection has e h e
been impaired, the instrument must be made ? ndicates dang g8
inoperative and be secured against any un-
intended operation.

s

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 of repaired fuses and the WARNING The WARNING sign denotes a
short-circuiting of fuseholders must be hazard. It calls attention to a
avoided. 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 until the indicated conditions

are fully understood and met.

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

Any adjustment, maintenance, and repair of the CAUTION The CAUTION sign denotes a hazard,
opened instrument under voltage should be It calls attention to an operating
avoided as much as possible, and when inevitable, procedure, practice, or the like, which,
should be carried out only by a skilled person if not correctly performed or adhered
who is aware of the hazard involved. Do not to, could result in damage to or destruc-
attempt internal service or adjustment unless tion of part or all of the equipment.
another person, capable of rendering first aid Do not proceed beyond a CAUTION
and resuscitation is present. Do not replace sign until the indicated conditions are
components with power cable connected. fully understood and met.

WARNING

Dangerous voltages, capable of causing death, are present in this instrument.
Use extreme caution when handling, testing, and adjusting.
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SECTION 1

1-1 INTRODUCTION

1-2 The 8012B is an extremely versatile, easy-
to-operate pulse generator with a wide range of appli-
cations. It has a complete set of variable pulse para-
meters with a repetition rate of 0—50 MHz and transi-
tion times as low as 5ns. This makes it ideal for testing
digital logic: RTL, DTL, TTL, some ECL and some
MOS can be dynamically tested and noise patterns can be
simulated. Any triangular or trapezoidal waveforms can be
generated {up to a maximum ratio of 1:100 or 100:1 be-
tween leading and trailing edge transitions) over the entire
frequency range. The pulse polarity can be set to
positive or negative and the pulse output format to
symmetrical, normal or complement using front panel
switches, without affecting pulse amplitude or offset.
The complement format can be used to obtain duty
cycles of 100% and symmetrical format provides a
means of checking device threshold, driving operational
amplifiers and simulating amplifier outputs.

1-3 The 8012B has a selectable source impedance
which makes impedance matching to the circuit under
test very simple. It also has a square wave facility that

is independent of width and delay settings and a

double pulse facility that is useful for testing device
recovery times and making noise immunity measure-
ments.

1-4 The front panel of the 8012B has been
carefully designed to provide a logical layout of the
controls; horizontal controls for pulse timing para-
meters, vertical controls for pulse amplitude para-
meters, Also, compatible pulse settings are guaranteed
as long as that the pulse delay and pulse width controls
are either set to the left of the pulse period control

or; if set vertically below the period control, that the

GENERAL INFORMATION

delay and width verniers are set counterclockwise of the
period vernier. This simple, straightforward design
enables pulses to be set up extremely quickly and
easily,

1-5 The 8012B will operate in three different
modes as follows:

Normal Mode: in this mode the internal rate
generator determines the repetition rate of
the output pulses. The generator can be
triggered internally, externally or manually
or can be gated. A trigger pulse is generated
for each output pulse and the pulse output
can be delayed with respect to the trigger
output.

RZ Mode: in this mode external signals are
applied to the input socket on the rear parel.
These signals by-pass the internal rate
generator and trigger the delay generator
directly, thus determining the repetition rate
of the output pulses. All other pulse para-
meters are determined by the front panel
controls. Because the internal rate generator
is not used in RZ mode, it is available to
provide independent trigger pulses.

External Width Mode: in this mode external
pulses applied to the input socket on the rear
panel determine the width and repetition

rate of the output pulses. In fact the output
is a pulse-shaped version of the external input.
The pulse available at the trigger output,
being derived from the internal rate generator
is independent of the RZ output.




1-2

Table 1—1. Specifications

PU I.SE CHA RACTERISTICS

Transttlon tlmes Sns

provrde separate control of readmg and tra:lrng edges

0 55 W|th 1N'3“ LOAD sw;tched
IN. 6ns — 0.5s Wlth INT. LOAD sthched OUT. In four
ranges common for Ieadrng and trallmg edges. Verniers

wrthm ‘each range up to a maxsmum ratro of 100 i or '

4 100

5 Linearitv for transition times > 30ns, maximum devia-

tion from a straight line between the 10% and 90%
; pomts is Iesss than 5% of pulse amp!rtude

Ovarshoot and Rlngmg < 1 5% of puise ampErtude unless
INT. LOAD is switched OUT and amphtude reduced to

0.4V — 4V when it may mcrease to + 10%

Preshoot < + 5% of pulsa amplltude

F‘ulse Wndth - 10ns to 1s in four ranges Vermer pro- '

vudes oontmuous adjustment wrthm ranges
: W|clth Jlttar' < 0 1% + SOps on any wrdth settrng
.Maxsmum Buty 0ycle > 75% from 1 Hz to 10 MHz

decreas;ng to > 40% at 50 MHz Up to 100% in
COMPL mode - .

Max:mum Output Wlth INT LOAD swrtched IN out-
_'put is BV across 50 ohms, 10V across open crreun __
With INT LOAD switched QUT, output is 10V across
50 ohms, Output crrcurt cannot be damaged by short

CII'CIJ|tS -

i Attenuator 4-step anenuatof reduces output to 0. 2V
W|th INT LOAD swntched FN or to O4V with !NT

;ustment wnthm r.:-zngles “

Polanty posrtwe or negatwe selectable

Output Format.r symmetncal normal or compiement __

“se Lectable -

'"Souroe Impedance |

ohms £ 10% shunted by typu

OUT

:shunted by typlcatly QGpF w:th FNT LOAD swrtched :

"Manual front Daﬁ8| PUShb“tw” for smgle pulse

~ DC Offset: With tNT LOAE} Switehee 1N oifsct b
- - 2.6V across 50 ohms and is lndependent of amplrtude

- settings. With INT LOAD switched OUT, offset is
: automat;cally swnched off.

: Puise Deiay"< 35ns to 15 {WIth respect to trrgger out

put) in four ranges vermer provrdes continuous adjust-

ment W|thm ranges

Delay __Jitter__: "<..0._3"%-+ 50ps on any delay setting.

_REPgT:TtO’NjRATE AND TRIGGER"

Repetition Rate: 1 Hz to 60 NEHz in four ranges con-

i t:nous ad;ustment wrthln ranges..
' '-Period Jitt’er < U 1% = 50ps on any Trate sett:ng
: Square Wave 0 5 Hz to 25 MHz in four ranges Duty

~ cycle 50% * 5% up to 1 MHz, toierance increases to
_+ 15% at 25 MHz.

: Doubie Pulse' up to 25 MHz mmulatrng 50 MHz

_ Trigger Output > +1V across 5052 16ns + 10ns wrde.__ .
7 Surtable for trrggermg anather 801 28/1 3B.

'EXTE RNALLY CONTROLLED OPERATION

Extema!Tnggermg -

__ Repetltlon Rate 0 to 50 MHz For square wave Output
- frequency is dt\nded by 2. :

- Tragger mput sinewaves > 1 7V p- p {about zero) or -
' pulses > 0 8V elther po!arrty wrth a w;dth of > 7ns

Maxrmum mpu.t amphtude: + 7V.:-:-

i Delay 25ns T an between Ieadrng edge of tngger mput
: _and trlgger output srgnals . . :

"Input mpedance 50 ohms s 10% dc coupled

Ik . BE IBE (B 4B (B Bk  |EY Bl . (WML Imt  ImE (BT (BEE . IEEE . TEEE B TR L e T R e T e | e M T W (I T |
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Gating

Synchronous gating: gating signal turns generator on.
First trigger output pulse is coincident with leading edge
of gate pulse. Last output pulse is always generated with
normal width even if the gate pulse ends dunng the
generation of the pulse

Gate input: de-coupled; voltage at open connéétor approx.

+1.8V. Shorting current < 12mA., lnput |mpedance approx,

16012, Gate input signal; voltage =+1.5Ver remstor

> 1KQ to ground enables rep. rate generator Veltage

< +0.8V or resistor < 1602 disables rep. rate generator.
Gate input TTL compatible. Maximum input * 5V.

External Width and RZ Modes

External width: output 5u|se~width_detérmin:éd by the
width of the drive input signal. Transition times and
amplitude are selectable. Trigger pulses, proéfuced by
internal rate generator, are independent of the output -
pulses. .

Table 1—1. Specifications {cont'd)

RZ Mode: external input signal switched directly to
delay generator. Output pulse period determined by
period of RZ input signal. Transition times, delay, width,
amplitude and output formats are selectable. Trigger
pulses, produced by internal rate generawr are inde-
pendent of the output pulses.

Input signal: input inipedahce 50 ohms, dec-coupled.
Signal amplitude > +1 V, maximum input £ 5V. Width

05
| GENERAL
: Opefati'ﬁg 1em§éfziture-range: 0°C to 55°C. '

- Power: 100/120/220/240V +5% —10%, 48 to 400 Hz,
‘ 100VA max

Weight: net 4 :kg'_'(a.s,pbs) ; shipping 6.5 kg (14.6 Ibs).

:Dimens:ons 200mm wide, 142mm high, 330mm deep,
79 bl 13

Acoessornes* 151 79A Adapter Frame rackmount for two

i untts.
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Figure 2—1. 8012B and Supplied Accessories
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SECTION 2

2—-1 INITIAL INSPECTION

2-2 Inspect the instrument and accessories for
physical damage and if damage is evident refer to para-
graphs 2—5 to 2—8 for the recommended claim procedure

and repacking information.

2-3 The 80128B is delivered complete with the

following items.

ITEM HP Stock Number
Spare 0.5A fuse for 2110-0202
220/240V operation
Spare 1A fuse for 2110-0007
100/120 and
220/240V operation
Power cord see below
Manual 08012-90001

2-4 The power cord delivered with the 8012B will

be one of the following:

INSTALLATION

2-5 CLAIMS FOR DAMAGE

2-6 If physical damage is evident or if the instru-
ment does not meet specifications when received, notify
the carrier and the nearest Hewlett-Packard Sales/Service
Office. The Sales/Service Office will arrange for repair
or replacement of the unit without waiting for settle-
ment of the claim against the carrier,

2-7 REPACKING

2-8 If the instrument is to be shipped to a Hew-
lett-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 can be re-used but the Hewlett-Packard Sales/
Service Office will also provide information and re-
commendations on materials to be used if the original
packing is not available or re-usable.

NEMA TYPE
HP Part No. 8120—1348

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN

SCHUKO TYPE
HP Part No. 8120—1689

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

BRITISH STANDARD TYPE
HP Part No. 8120—1351

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

USED IN AUSTRALIA
HP Part No. 8120—1369

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

Figure 2—2. Power Cords




2-9 PREPARATION FOR USE
2-10 Power Cord

2-11 The 3-wire power cable supplied with the
8012B when connected to the appropriate power outlet,
grounds the instrument cabinet and panels. To preserve
this safety feature when operating the instrument from
an outlet without a ground connection use an appro-
priate adapter and connect the ground lead (green/yellow)
to an external ground.

2-12 If the plug on the cable does not fit your
power outlet then tut the cable at the plug end and
connect a suitable plug. The plug should meet local
safety requirements and include the following features:

a. Minimum current rating of 2A
b. Ground connection
c. Cable clamp

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

2-13 POWER SOURCE REQUIREMENTS

2-14 The model 8012B will operate from nominal
ac line supplies of 100V, 120V, 220V or 240V (—10%,
+5%) at 48 Hz to 400 Hz. Two switches on the rear
panel allow one of the four voltages to be selected.

240V 240V
220V 220V
120V 120V
100V — 100v
100V 120V
240V 240V
220V 220V
120V 120V
100V 100V
220V 240V

Figure 2—3. Selector settings for the nominal
power line voltages. :

The power dissipation is 100VA max.

CAUTION

Before applying power to the instrument, check
on the rear panel that the 8012B is set in accor-
dance with local supply conditions (see para.
2—14). If not, use a screwdriver to change the
voltage selector positions.

WARNING

Remove power cord before removing cover.

2—-156 To replace fuses, remove left hand side cover
to gain acress to inside of rear panel. Fuse location is
shown in Figure 6—1, Page 6—4.

2-16 Connect the power cable to the rear
connector.

2-17 TEMPERATURE REQUIREMENTS

2-18 The 8012B will operate within specifications
when the ambient temperature is between 0°C (32°F).
and 55°C (1319F).. It can be stored at temperatures
between —40°C (—40°F) and 75°C {167°F).

2-19 RACK MOUNTING

2-20 The 8012B can be mounted in a rack using
the 156179A Adapter Frame. This frame has space for
mounting either one or two 8012B pulse generators along-
side each other in a rack.
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Igi " 80128 PULSE GENERATOR - - - }
) HEWLETT PACKARD - © TRANSITION TIME (s) AMPLITUDE (V}

fin 8o ‘
o . i

ti 1% PULSE PERIODis) VERMIER
:;]EZ?I:I:’UH.— R L

AN,

Cosn
o

..?é'xiﬂu.

PULSE DELAY:(s)  vemwier = LEADING: EDGE

PULSE . ; =
DOUBLE  NOAM  38p- g = dm = 10m -1
“m - {@ c
42 5 gt

PULSE WIDTH (&)

. unce26° e
s e

MAN pushbutton: push to generate single pulses when the RATE
switch is set to EXT (+) or EXT (—).

@ RATE switch: for selecting the range of pulse rate.

@ Rate VERNIER: for continuous adjustment of the repetition
rate between the limits of the range selected on the RATE switch.
Clockwise rotation increases the pulse period (i.e. reduces the rate).
In the RZ and EXT WIDTH modes the RATE controls define
the frequency of trigger output pulses only.

@ PULSE DOUBLE/NORMAL switch: in the DOUBLE PULSE
position the 8012B delivers two pulses for every trigger pulse — one
pulse in phase with the trigger output and one delayed by the amount
set on the PULSE DELAY controls. DOUBLE PULSE is not available
in the EXT WIDTH mode and is automatically inhibited if selected.
In the NORMAL position, for each trigger pulse, the 8012B delivers
one pulse which is delayed on the trigger pulse by the amount set on
the PULSE DELAY controls,

@ PULSE DELAY switch: for selecting the range of pulse delay
with respect to trigger in all modes except SQUARE and EXT WIDTH.

@ Pulse delay VERNIER: for continuous adjustment of pulse delay
between the limits of the range selected on the PULSE DELAY switch.
Clockwise rotation increases the delay. .

@ PULSE WIDTH switch: for selecting the range of pulse width
required in all modes except SQUARE and EXT WIDTH,

Pulse width VERNIER: for continuous adjustment of pulse
width between the limits of the range set on the PULSE WIDTH
switch.

TRANSITION TIME(s) switch: for selecting one of the five pulse
transition time ranges,

LEADING EDGE vernier: for continuous adjustment of pulse
leading edge transition time between limits of the range selected on
the TRANSITION TIME switch. Clockwise rotation increases transition
time.

@ TRAILING EDGE vernier: for continuous adjustment of pulse
trailing edge transition times between limits of the range selected on
the TRANSITION TIME switch. Clockwise rotation increases transition
time.

@ AMPLITUDE (V) switch: for selecting range of output pulse
voltage.

SELECTOR

Amplitude VERNIER: for continuous adjustment of output
voltage between limits of the range selected on the AMPLITUDE (V)
switch. Clockwise rotation increases the output amplitude.

OFFSET switch: for enabling/disabling the offset VERNIER
which permits the baseline of the pulse OUTPUT to be adjusted. In
the OFF position, the baseline of the pulse OUTPUT is zero volts.

@ OFFSET vernier: for adjustment of baseline of pulse OUTPUT
over the range —2.5V to +2.5V.

OUTPUT connector: BNC connector,

@ SYM/NORM/COMPL switch: SYM position provides an output
that is symmetrical about the pulse baseline. NORM/COMPL reverses
the duty cycle of the output; what was the normal output becomes
the complement and vice versa.

INT LOAD switch: switches the internal 50 ohm load either
IN or QUT. With load OUT, max. amplitude is doubled to 10V.

PULSE POLARITY switch: for selecting pulses of either positive
or negative polarity with respect to the baseline.

TRIGGER OUTPUT connector: BNC connector supplies positive
trigger output. Trigger output is not related to the input in EXT
WIDTH and RZ modes.

GATE INPUT connector: BNC connector to which gate pulses are
applied. The pulsé output and trigger output are synchronous to the gate
signal.

TRIGGER INPUT connector: BNC connector to which trigger
pulses are applied when the RATE switch is set to EXT (—) or EXT{+).

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

EXT WIDTH, NORM, RZ switch: NORM enables synchronous
pulse and trigger output. With rate switch set to EXT+ and this switch
set to RZ (delay trigger) or EXT WIDTH (width trigger) the trigger
output is asynchronous to signals applied to the INPUT connector.

INPUT connector: BNC connector to which RZ or EXT WIDTH
trigger pulses are applied. Input disabled when rate switch is set to an
internal range,

LINE lamp: glows when LINE ON/OFF switch is ON.

Figure 3—1. 8012B Front and Rear Panels — Control Identification Diagrams
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SECTION 3

OPERATING INSTRUCTIONS

Q
3-1 GENERAL shows the controls identified by a reference number in
a circle. The same reference numbers are used in the
3-2 This section gives some general notes on the text when each control is mentioned. The control sett-
operation of the 8012B together with operating instruc- ings shown in Figure 3—1 are the same as the initial
tions for each of the operating modes: settings given for normal.internal trigger mode.

NORM operating mode ' o
RZ operating mode 3-3 OUTPUT FORMATS

EXT WIDTH operating mode

3-4 The voltage polarity of the output pulses
Full setting up instructions are given for normal internal can be set to positive or negative using the POLARITY
trigger mode. For each successive mode only the changes switch @ This facility provides a simple means of
necessary to the control settings are given. For ease of adapting the 8012B to drive circuits with shifted power
operation the instructions will refer to Figure 3—1 which supplies.

+5V

ov POSITIVE

ov
NEGATIVE \ ’
-5V

[ [
L LJ

Figure 3—2. Positive and negative pulse outputs

3-5 The output pulse can be set to symmetrical,
normal or complement using the SYM/NORM/COMPL
switch . Thus formats can be changed without having

to re-adjust offset or amplitude controls. Symmetrical
format provides a very simple means of checking device
threshold levels, driving operational amplifiers and simula-
ting amplifier outputs,

+4V
| [ |
S B | = 1 I

]
]

pescses]
B
et

[
B — ]

OFFSET

Figure 3—3. Symmetrical Pulse Output




3-6 Normal/Complement pulse switching can be

used to provide duty cycles of up to 100% and for rapid

switching between logic conventions when testing flip-
flop set-up and hold times.

+2v
NORMAL

]

[ [

ov

+2v

COMPLEMENT~ ’
ov

Figure 3—4. Normal and Complement Qutputs

[
L L U

3—7 INTERNAL 50 OHM LOAD

3-8 The internal 50 ohm load of the 8012B

can be switched in or out using the INT LOAD switch
(18). This makes impedance matching to the circuit
under test very convenient and also provides a maximum
pulse amplitude of * 10V with the load switched out.
When switched in, the output is 5V from 50 ohms into
50 ohms. The DC-offset is automatically switched off
when the load is switched out.

PULSE PERIOD

L || _1

PULSE DELAY | NN
[ I

\\\/
PULSE WIDTH N \

L AR
= AN

3-9 CONTROL LAYOUT

3-10 The front panel of the 8012B has been
carefully designed to provide a logical layout of the
controls; horizontal controls for pulse timing parameters,
vertical controls for pulse amplitude parameters. Thus

a particular pulse can be set up extremely easily and
quickly. Also, the pulse period, delay and width con-
trols are designed in such a way that incompatible pulse
settings will be noticed immediately.

—w 1D
sty ——1 L)
AREA

K O

COMPATIBLE SETTINGS

Figure 3—5. Positioning of Controls

3-11 Compatible pulse settings are guaranteed as
long as the pulse delay and pulse width controls are
either set to the left of the pulse period control or;if
set vertically below the period control, that the delay
and width verniers are set counter clockwise of the
period vernier,

3-12 NORM OPERATING MODE

3-13 There are six ways of operating in the

normal mode:
Internal trigger — the repetition rate is
determined by the internal rate generator
which is internally triggered.
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3-3
External trigger — the rate generator is dis- All output pulses are preceded by a trigger pulse at the
abled and an external signal is used as the TRIGGER OUTPUT connector @ In square wave
trigger source. mode the delay between the trigger output and the pulse
output is fixed at 26 * 8ns, but in other modes the
Manual trigger — one pulse is produced each delay can be varied using the PULSE DELAY @ and
time the MAN button is pressed. VERNIER @ controls.
Square wave — in each of the above modes
a square wave output can be selected (pulse
width = pulse period/2) instead of the
variable pulse width output. The frequency 3-14 Internal Trigger
is divided by two.
3-15 In this mode the 8012B requires no external
Gating — each of the outputs obtained above signal to produce an output. Rate, delay, width, transi-
(except square wave) can be gated using an tion times, etc. are all adjustable using the front panel
external input. ‘ controls. The initial control settings (also shown in
Figure 3—1) are given to assist someone unfamiliar
Double pulse — this mode can be selected with the operation of the 8012B. The pulse and trigger
with any of the above outputs except outputs should be connected to an oscilloscope using a
square wave. Two pulses are produced for 50 ohm system {(as shown in Figure 3—6). The oscillo-
each trigger pulse. The delay between each scope (an HP 180C mainframe with 1801A and 1821A
pulse in a pair is variable using the delay plug-ins} should be set with the sweep time at Bus/div
controls @ and and the sensitivity at 2V/div.
PULSE PERIOD (2) 1—.1m
VERNIER (3) Center
PULSE DOUBLE/NORM (4)  NORM
puLse DELAY (B) 1—.1m 180C
VERNIER (&) cew
PULSE WIDTH (7) 1= Am
VERNIER cow
TRANSITION TIME @ 5n—0.5u eRl<h 1801A 1821A
LEADING EDGE 3 Center HIEER
TRAILING EDGE Center QUTPUT OUTPUT INPUT A EXT INP
AMPLITUDE _ (12 5.0-2.0 ) (16) Q
VERNIER (13) cw
POLARITY (19) +
OFFSET (1) ON 10100C
VERNIER (15) Center 10503A
SYM/NORM/COMPL (17) NORM

INT LOAD IN

Mode selector NORM
LINE @) ON

10503A

Figure 3—6. Initial control settings and test equipment
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3—-4

3-16 The ecircuits and controls involved in
normal internal trigger mode are shown in Figure 3—7.

PULSE PERIOD (2) e st PULSE DELAY (B) PULSE WIDTH (T}
MAN butten () VERNIER (3) RS OUTPUT () VERMIER VERNIER
i ! !
T / / /
/ / {
i i i
o ORM
- > TRIGGER RATE SELECTOR | M DELAY . WIDTH
SCER @3 IN GENERATOR CIRCUIT GENERATOR GENERATOR [ |
iNpUT
EXT WIDTH g
NORM/RZ,
SWITCH 24)
12
GATE RZIEXT ——o/
E oy Herkt BOUBLE ‘
NPUT (5) >_._ GATE IN INPUT (28 >-- wioTH e 1‘
) : o 1 |
|
PULSE
DOUBLE/NGAM
) g
EXT,WIDTH SWITCH (4}
VERNIER AMPLITUDE
POLARITY (8 ® @
SWITCH / ]
| / /
|
|
EMITTER - OUTPUT AMP, AMP.
INTEARATOR FOLLOWER [ —0—"""""1 awmPLIFIER VERNIER [ ATTENUATOR OUTPUT
I‘ +
," 500
TRANSITION TIME (8) —q\o_ T LOAD
LEADING EDGE (D) INVERTER —0 | GENERATOR DC OFFSET
TRAILING EDGE (17) } N ouT X
A\
| \ \
SYM/NORM/CQMPL \\ \
SWITCH AETBAD ON/OFF (3)
SWITCH VERNIER {i8)

Figure 3—7. Normal Internal Trigger Mode — Block Diagram

3-17 The output pulses should appear at the
OUTPUT q connector as shown in Figure 3—8
according to the settings of the POLARITY switch
and the SYM/NORM/COMPL switch

3218  If the INT LOAD switch is set to
OUT, the internal 50 ohm load is switched out (this

can only be done if the 8013B has an external 50 ohm
load), the amplitude of the output pulse doubles and the
offset is disabled. All other pulse parameters remain

the same.
3-19 External Trigger

3-20 In this mode the repetition rate generator is
disabled and each trigger pulse is produced by an exter-
nal signal which is applied at the TRIGGER INPUT
connector . The input signal can be sinewave

of > 1.7V p-p (about zero) or pulses > 0.8V amplitude:
{positive or negative} and at least 7ns wide. The

amplitude must not exceed £ 7V.

a. Set the PULSE PERIOD control

to EXT (+) to trigger on the positive going
slope of the input or to EXT {—} to trigger
on the negative going slope.

b. The pulse delay, width, amplitude,
transition times, etc. are determined by the
front panel controls and can be left at the
same settings as for normal internal trigger
mode.

3-21 The circuits and controls involved in
normal external trigger mode are shown in Figure 3—8.
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= +1V
ov

+5V

ov

ov

-5V

+5V

TRIGGER OUTPUT

- 10us

TRANSITION

NORMAL, POSITIVE

NO OFFSET

TIMES :

LEADING EDGE 250ns
TRAILING EDGE 250ns

: NO OFFSET
|
| +2.5V
| /_\ 1 / \ EFFECT OF
| . ———— ) VARYING OFFSET
I — 'I‘ '\‘ = " !l' 1‘ —
__i__..l' ‘\..._._..............._......_.___J e e e

J
-2.5V

NORMAL, NEGATIVE

NO OFFSET

COMPLEMENT, POSITIVE

NO OFFSET

SYMMETRICAL,

pULSE PERI0D () B PULSE DELAY (B) PULSE WIDTH (D)
i : o TRIGGER
MAN button (1) VERN'EER ©)] PET _<Cg§_.-rpu-i~ ) VEF;NEER VEFH\:‘IER
/
/ ! 1
/ ! /
i i i
TRIGGER TRIGGER || RATE SELECTOR | NORM DELAY WIDTH
weUT | @2 >_' IN GENERATOR CIRCUIT GENERATOR GENERATOR
EXTWIDTH .~
NORM/RZ_
SWITCH @
A2
RZEXT  p=—
GATE _ . DOUBLE __o/.‘_
INPUT (3 >——< GATE IN iNPUT (25 >— »:Ité;w oS .
; . |
|
I
PULSE
DGUBLE!N_O\EM
EXT,WIDTH SWITCH ()
VERNIER (3) AMPLITUDE {3
POLARITY (13 /
SWITCH j !
! !
| !
|
EMITTER = OUTPUT AMP, AMP,
INTEGRATOR FOLLOWER - AMPLIFIER VERNIER [~ ATTENUATOR
j +
,’, 500
LOAD
TRANSITION TIME —o\o_ BASELINE
LEADING EDGE INVERTER -0 GENERATOR DCOFFBET
—0 [
TRAILING EDGE (D) I w L out :
| \\ \
SYM/NORM/CQMPL A
SWITCH iR ON/OFF
SWITCH VERNIER (15

3-5

Figure 3—8. Output pulses in normal internal trigger mode

ouTPUT B

Figure 3—9. Normal External Trigger Mode — Block Diagram




3-6
3-22 The output pulses should appear at the applied trigger and the setting of the PULSE PERIOD
TRIGGER OUTPUT 6 and OUTPUT control (2) (either EXT+ or EXT-).

connectors as shown in Figure 3—10 according to th-

+0.6V Positive trigger
pulses width
ov PULSE PERIOD (2) =EXT(+}
+0.6V
Sinewave trigger
ov input width

PULSE PERIOD (2) =EXT(+)

ov Negative trigger
pulses width
-08V ———- PULSE PERIOD (2) =EXT{-}

Sinewave trigger

I
o I pulses width
—0.6V ' PULSE PERIOD (2) =EXTi-)
' |
I
I
I
>+1V l A Trigger output
ov { pulses at
| | TRIGGER OUTPUT (20
+5V i |
I I ‘ \ Positive output
ov —— ——— pulses at
| 25%gns | | OUTPUT
- R ) o |
| FIXED | VARIABLE DELAY |
DELAY 35nsto 1s
Figure 3—10. Output pulses in normal external trigger mode
3-23 The output pulse parameters and format b. The pulse delay, width, amplitude,
can be varied using the controls shown in Figure 3-9. transition times etc. are determined by the

front panel controls and can be left at the
same settings as for normal internal trigger

3-24 Manual Trigger mode,
3-25 In this mode the repetition rate generator c. Press the MAN button @ once for
is again disabled and each trigger pulse is produced by each output pulse.

pressing the MAN button @ once.

a. Set the PULSE PERIOD control @ 3-26 The circuits and controls involved in normal
to either EXT(+) or EXT(-). manual trigger operation are shown in Figure 3—11.
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PULSE PERIOD (2) PULSE DELAY (5) puLSE WiDTH (D
VERNIER {3} TRIGGER TRIGGER | VERNIER VERNIER
MAN button (1) U C) AMP QUTPLT i+)
! /
! ! 1
! / /
/ / /
TRIGGER > TRIGGER RATE SELECTOR | NORM WIDTH
INPUT 33 IN GENERATOR CIRCUIT GENERATOR GENERATOR
EXT WIDTH 5
NORM/RZ
SWITCH (29
RZ
GATE ! ,—9> Re/bxT DOUBLE ——o/
GATE IN INPUT {2 WIDTH bt i H
INPUT (2] et g 2l W PULSE g
i
|
PULSE
DOUBLE/NORM
5 EXT,WIDTH SWITCH (2)
VERNIER AMPLITUDE
POLARITY ® / @
SWITCH / /
1‘ / /
|
EMITTER i OUTPUT ) ) AMP. AMP,
INTEGRATOR FOLLOWER [ —0""""""7] AwmPLIFIER VERNIER  [™] ATTENUATOR QUTPUT
,l +
.'/ 5002
LOAD
TRANSITION TIME (@) -—\o— BASELINE
LEADING EDGE (10} INVERTER e I GENERATOR DO.ORFSET
TRAILING EDGE (17) o I w o f our v
| \ A
SYM/NORM/COMPL ! \
SWITCH INT LOAD oN/OFF (13
swWITCH (@ VERNIER (B
Figure 3—11. Normal Manual Trigger Mode — Block Diagram
3-27 The output pulses should appear at_the
TRIGGER QUTPUT and OUTPUT con-

nectors as shown in Figure 3—12,

Trigger output pulse

at TRIGGER OUTPUT

Variable delay

|
>HV |
ov iA
" [
ov } —_——— — :
o
|

[
-
|
|

<35nsto 1s

Positive output_pulse
at OUTPUT

Figure 3—12. Output pulses in normal manual trigger mode




3-8
3-28 The output pulse parameters and format 3-31 The square wave output can be produced as
can be varied using the controls shown in Figure 3—11. follows:
3-29 Square Wave Mode
a. Set the PULSE PERIOD control (2) to
3-30 In this mode the pulse width is exactly half an internal range (as in normal internal trig-
the pulse period {50% duty cycle). Pulse period, delay, ger mode) or to EXT and apply external
transition times, amplitude etc. can still be varied using trigger pulses at th.e TRIGGER 'NPU'T
the front panel controls. A square wave output can be connector in order to determine the
selected in any of the preceding operating modes; the repetition rate of the output pulses.
following points must, however, be remembered.
b. Set the PULSE WIDTH control (7) to
a. Output pulse has 50% duty cycle. SQUARE WAVE.
b. Output pulse rate is half that of the rate
generator (or input trigger pulse). c. Set the transition times, amplitude etc of
: the output pulses as for normal internal
¢. The delay between input trigger pulse trigger mode.
and square wave output is fixed.
d. The output pulse is symmetrical above
and below the offset level.,
3-32 The circuits and controls involved in square

e. Square wave output cannot be gated.

wave mode are shown in Figure 3—13.

PULSE PERIOD (2) PULSE DELAY (&) PULSE WIDTH (7}
TRIGGER
MAN button (1) VERMIER (3) TRSGED QUTPUT (+  VERNIER (&) VER’?‘ER
! /
/ ® / /
! ! !
/ L i
TRIGGER TRIGGER RATE SELECTOR | NOAM DELAY . WIDTH
INPUT @D IN GENERATOR CIRCUIT GENERATOR GENERATOR
EXTWIOTH .
NORM/RZ,  *
SWITCH @)
5 RzZ/EXT [ _O//
A p-
L >-— GATE IN INPUT (28 >—— WIDTH L] Er’,‘a‘igé-E ; )
R ARIP . |
i
PULSE
DOUBLENURM
Bt
- EXTWIDTH SWITCH (e}
VERNIER {3 AMPLITUDE (2
POLARITY / /
SWITCH j y
} / /
: i
EMITTER = OUTPUT _ _ AMP, AMP,
INTEGRATOR FOLLOWER [——0———1  AwPLIFIER VERNIER  [™] ATTENUATOR OuTPUT
l’ +
r;’ 500
LOAD
TRANSITION TIME
—— BASELINE DC OFFSET
LEADING EDGE (G0 INVE RIS ) GENERATOR
—) I
TRAILING EDGE @ | m L our T
I \ \
SYM/NORM/COMPL \
\
SWITCH ILOAD ON/OFF
SWITCH VERNIER (15

Figure 3—13. Normal square wave mode — block diagram
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>+H1V i

ov _IA

Trigger output pulses

at TRIGGER OUTPUT

Positive output pulses
at OUTPUT

Figure 3—14. Output pulses in square wave mode

3-33 The output pulses should appear at the
QOUTPUT connector 6 as shown in figure 3—14.

3-34 The output pulse can be switched to nega-
tive or normal or complement and the offset and
amplitude can be varied.

3-356 Gating Mode

3-35 The output pulses obtained in any of the
preceding operating modes can be gated by applying
an appropriate pulse to the GATE INPUT . If
square wave mode is gated, the level of the pulse base-
line after the gate has closed depends on the number
of pulses during the gate ‘on’ time (see figure 3—17).

The gate input must meet the following requirements:

to enable the rate generator —
input voltage > +1.5V or resistor > 1K{2
from gate input to ground.

to disable the rate generator —
input voltage < +0.8V or resistor << 16082
from gate input to ground.

The gate input is TTL compatible and the input
voltage must not exceed = 5V.

3-37 The circuits and controls involved in gate
mode are shown in Figure 3—15.

PULSE PERIOD (Z)

PULSE DELAY (B) PULSE WIDTH (D)

TRIGGER
TRIGGER NIER
MAN buttan (1) VE“N['E“@ AP %TPUT ) VE“J*‘“E“ ® VERI
! f !
/ ! !
! / !
RM WIDTH
TRIGGER TRIGGER || RATE SELECTOR | NO DELAY
WPUT 2D >_‘ IN GENERATOR CIRCUIT GENERATOR GENERATOR
EXTWIDTH .-
NORM/RZ_
SWITCH 24)
RZ *
RZIEXT A .
el @ >——- GATE IN INPUT (28 >——- WILTH mq  DODBLE =
AMP. — I
|
i
ULSE
DOUBLE/NORM
SWITCH (3)
EXTWIDTH SWITCH (a)
VERNIER (3 AMPLITUDE (1D
POLARITY / }
SWITCH ! /
! / /
1
|
EMITTER 5 QUTPUT _ y AMP. AMP. /
INTEGRATOR roliowen  |F—=to—— awruriER VERNIER [ ATTENUATOR < OUTPUT
]‘ +:
.", 5002
LOAD
TRANSITION TIME (@) —\o— BASELINE —
LEADING EDGE (0} INVERTER —0 J GENERATOR =
-—0
TRAILING EDGE (1) : w L our -
1 \\ \
\
SYM/NORM/COMPL
SWITCH @ i iGRD ON/OFF
swiTcH @8 VERNIER (B

Figure 3—15. Normal gate mode — block diagram




3-10

TRIGGER OUTPUT and OUTPUT
connectors as shown in Figure 3—16.

3-38 The outpulses should appear at_the

> +1Vv
Positive gate pulse_at
(1) VAR ] . GATE INPUT
First trigger pulse

l coincides with leading |

| edge of gate pulse |

I/ | Gated trigger output
> +1V l I I I [ [ l | pulses at TRIGGER

: OUTPUT

ov ,
|\\ \
+5V : |
| \ Gated positive output
ov M \ pulses at QUTPUT

1 /(1 ;

| 4l If the gate closes during the generation

| Variable delay gate of a pulse, the pulse is always completed.
I< 35ns — 1s closes

Figure 3—16. Output pulses in gate mode

— 4 GATE

|_;_!_ INPUT

|
TRIGGER
ff‘ OuUTPUT .
I
I
[
|

<l

A

| A
|
I - |
Pulse output from | PULSE
1

solid lines —I I - I I ﬁl_ - OUTPUT @

Pulse output from
solid + dotted lines

—  ~

-
E—)-—-——I
__>__._I_

1

Note that repetition rate is divided by 2,

Figure 3—17. Gated output in square wave mode
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3-11

3-39

3-40

INPUT connector

RZ MODE

In RZ mode external pulses, applied to the

on the 8012B rear panel,

trigger the delay generator directly (see figure 3—18).
and the shape of the output pulses is determined by the
pulse forming circuits following the delay generator. The

TRIGGER
INPUT

internal rate generator is not used in RZ mode, thus the
trigger output (derived from the rate generator) is inde-
pendent of the pulse output. The pulse output cannot
be gated in RZ mode.

3-41  The circuits and controls involved in RZ mode
are shown in Figure 3—18.

PULSE PERIOD (Z) PULSE DELAY (B) PULSE WIDTH (7)
g - 5 TRIGGER
. . : IGGER
MAN butten (1) VERNIER (3) TRIG o QUTPUT 14) VER{“'ER ® VEHN”IER
/ @ / !
t'l / /
/ / i
> TRIGGER RATE SELECTOR | NOBM DELAY ; WIDTH
a2 i GENERATOR CIRCUIT GENERATOR GENERATOR
-
EXTWIDTH .~
NORM/RZ_ ~
SWITCH @)
RZ
RZ/EXT —
GATE _ DOUBLE __OA/
INFUT () >"" GATE IN iNPUT @ >_‘ WiDTH PULSE I
AMP. I |
i
j
PULSE
DOLUBLE/NORM
L >
EXTWIDTH SWITCH (1)
VERNIER ({3 AMPLITUDE (2)
POLARITY /
SWITCH / :
I i
| L
|
EMITTER - OUTPUT i ) AMP, AMP,
INTEGRATOR FoLLOWER [0 AMPLIFIER VERNIER ATTENUATOR OuTPUT
’l +
,” 5002
® LOAD
TRANSITION TIME —\o_‘
—0 BASELINE DC OFFSET
LEADING EDGE (10 INVERTER ) GENERATOR
—) |
TRAILING EDGE () | W L oot T
| \\ \
SYM/NORM/CQMPL \
b
SWITCH iiir oAb ON/OFF
SWITCH VERNIER (15)

Figure 3—18. RZ mode — block diagram
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3-42 The RZ input signal must be > +1V to a
maximum of = 5V in amplitude and must be at least
7ns wide.

3-43 The procedure for obtaining an output in
RZ maode is as follows:

a. Connect the external signal to the
INPUT connector on the rear
panel of the 8012B.

b. Set the Mode Selector switch @ to
RZ.

c. Set the pulse delay, width, transition
times, amplitude, offset and output format
as required.

3-44 The output pulses should appear at the
OUTPUT connector ‘ as shown in Figure 3—19.

RZ input pulses

ov

at INPUT connector @

Positive output
pulses at QUTPUT
connector

|
- |
Variable Variable |
delay lwidth |
<36ns—1s  |< TOns—1y

&
<

X

Figure 3—19. Output pulses in RZ mode

3-45 DOUBLE PULSE Mode

3—46 In this mode, the 8012B delivers two
pulses at the OUTPUT connector @ for each
trigger pulse, One pulse is in phase with the TRIGGER

QUTPUT : the other pulse is delayed by the time

set on the PULSE DELAY controls @ and

3-47 Double pulse output can be selected in any
of the preceding operating modes except square wave.

Double pulse output is produced as follows:

a. Set the PULSE DOUBLE/NORM switch
(® to DOUBLE.

b. The remaining pulse parameters and
output format can be set as required.

3-48 The circuits and controls involved in double
pulse mode are shown in Figure 3—20.
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PULSE PERIOD () PULSE DELAY (&) PULSE WIDTH (D)
TRIGGER THIGGER
Man buteon () VERNIER (3) el _< OUTPUT {+)  VERNIER (&) VERNIER
/ / i
! ® / !
/ / /
/ [ i
TRIGGER > TRIGGER RATE SELECTOR | NORM DELAY WIDTH
weur | @2 IN GENERATOR CIRCUIT GENERATOR GENERATOR
P
EXTWIDTH .~
NORM/RZ_ ~
SWITCH @9
RZ
GATE >_ RZ/EXT DOUBLE __o/(
GATE IN INPUT @5 >—— WIDTH
INPUT (23 AP, PULSE :
I
|
PULSE
DOUBLE/NORM
-~ EXT,WIDTH SWITCH @
VERNIER AMPLITUDE
POLARITY ® @
SWITCH / ;
|
| ! !
|
EMITTER | QUTPUT AMP. AMP.
INTEGRATOR FOLLOWER [ —0""""""] aMPLIFIER VERNIER [ ATTENUATOR | ouTPUT
'l +
,’f 500
LOA
TRANSITION TIME _Q\o_ PR D
LEADING EDGE (10) INVERTER — GENERATOR DC OFFSET
TRAILING EDGE (1)) 9 I N ouT :
\
| \ \
SYM/NORM/CQMPL \\ \
SWITCH it i ON/OFF (3
SWITCH VERNIER (15

Figure 3—20. Double pulse mode — block diagram

3-49
at the TRIGGER OUTPUT

The 1trigger and o

connectors as shown in Figure 3—21,

utput pulses should appear
and OUTPUT

L

LI

I
|
> +1V '
ov I I
I First Second
=pu~l‘8e pulse
+bV
e | L]
ov : _
Pl
ettt
| | | .
| Variable
| delay
< 3bns—1s
IFixed
delay

Figure 3—21. Output pulses in double pulse mode

Trigger pulses at
TRIGGER OUTPUT

Positive output
pulses at QUTPUT @
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3—-50 EXTERNAL WIDTH MODE
3-51 In this mode, external pulses, applied to the

INPUT connector
transition time integrator (see figure 3—22) and cause

the output amplifiers to change state at the threshold

level of the input signal. Thus the pulse output is a

on the rear panel, trigger the

shaped version of the input. It is also independent of
the TRIGGER OUTPUT . The external width
input signal must be > +1V to a maximum of + bV
in amplitude and must be at least 7ns wide.

3-52 The circuits and controls involved in exter-
nal width mode are shown in Figure 3—22,

PULSE PERIOD (2) rd PULSE DELAY {B) puLSE WIDTH (D)
MAN button (1) VERNIER {3} mﬁ%ﬁ ____< QUTPUT (+  VERNIER (B) VERNIER (B)
@ i !
T 5’ }J
TRIGGER _ TRIGGER RATE SELECTOR | MORM ——— wioTH
INPUT  29) IN GENERATOR CIRCUIT GENERATOR GENERATOR
-
EXTWIDTH =
NORM/RZ_
SWITCH (24)
Az
RZ/EXT " ‘ __o/
OATL DOUBLE
3 GATE | P WIDTH S— LE
INPUT (31 >— SATE IN INPUT @8 >—‘ o PULSE :
|
|
PULSE
DOUBLE/NORM
H {4
_ EXT,WIDTH SWITCH (1)
VERNIER (3) AMPLITUDE (2
POLARITY
SWITCH / ;
: { /
[
|
EMITTER = OUTPUT AMP. AMP.
INTEGRATOR FOLLOWER ' AMPLIFIER VERNIER [ | ATTENUATOR OUTPUT
,' +
:'I 500
® LOAD
TRANSITION TIME
BASELINE
LEADING EDGE (10 INVERTER —0 GENERATOR DC OFFSET
—) I
TRAILING EDGE (1] i - f our :
| \ \
SYM/NORM/COMPL \\ \
SWITCH INT LOAD oN/OFF (33
SWITCH VERNIER (B

3-563
external width mode is as follows:

a. Connect the external signal to the
INPUT connector
of the 8012B,

The procedure for obtaining an output in

on the rear panel

Figure 3—22. External width mode — block diagram

b. Set the Mode Selector switch @ t0
EXT WIDTH.

c. Set the pulse transition times, amplitude
and output format as required.
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3-54 The output pulses should appear at the

Threshold

level +
level —

Threshold

|
I
I
+5V I
|
[
|

N
ov |
|
| Fixed |
| delay |

Figure 3—23. Output pulses in external width mode

3-15

OUTPUT connector as shown in Figure 3—23,

Irregular external
width input pulses at
INPUT connector

Positive output pulses
\ I \ at OUTPUT connector

3-55 ADDITIONAL FACILITIES IN RZ
AND EXT WIDTH MODES
3-56 When operating in RZ or EXT WIDTH

modes, the internal rate generator is available as an
independent clock generator which provides an output
at the TRIGGER OUTPUT connector . This

output can be triggered internally, externally or manual-
ly and can also be gated as in the normal operating mode.
If this facility is not required, it can be switched off by
setting the PULSE PERIOD control to EXT and
disconnecting the TRIGGER INPUT . The cir-
cuits and controls involved in this facility are shown in
Figure 3—24.

s o~
PULSE PERIOD @ - PULSE DEL A:‘ (5) PULSE WIDTH (7)
. ) Ay
MAN button (1) VERNIER (3) TRISER OUTPUT (+)  VERNIER (6) VERNIER (8)
! )
/ @
! /
! /
TRIGGER ) TRIGGER RATE SELECTOR | NORM DELAY . WIDTH
INPUT @D IN GENERATOR etRCUIT GENERATOR GENERATOR | |
EXTWIDTH
NORM/RZ_
SWITCH 4)
RZ
’ Mol
GATE o RZ/EXT oouste | o1
INPUT ) >— GATE IN INPUT (28 >— f:?pm S_— D heE !
“' ] |
I
i
PULSE
DOUBLE/NORM
EXT,WIDTH SWITCH (4)
- VERNIER (3 AMPLITUDE (12)
POLARITY (19 / ’ ' -
SWITCH /
i [
EMITTER - | OUTPUT _ _ AMP. AMP
INTEGHATOR FOLLOWER [ 0"  AMPLIFIER VERNIER [~ ATTENUATOR outeut 9
+
/
i 500
= A
TRANSITION TIME (9} _\o_ SASELINE LOAD
LEADING EDGE (0 INVERTER — GENERATOR DC OFFSET
TRAILING EDGE (11 2 W ouT
! \
i \
SYMINOHM/C/CLMFL. A N
SWITCH (17) INT LOAD ON/OFF 04
SWITCH (18) VERNIER (18

Figure 3—24. Independent clock generator in RZ/EXT WIDTH modes — block diagram
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TRIGGER
MANUAL G, TRIGGER
BUTTON - 2 OUTPUTD .
o } ] o )
TRIGGER TRIGGER | | RATE DELAY WIDTH
INPUT IN GENERATOR [ | SELECTOR CIRCUITS GENERATOR GENERATOR [ ]
SO.WAVE RZIEXT, DOUBLE PULSE
AR - DIVIDER | [wiDTH aMP
Q49,5051 | | 043,45,46
RZ/EXT WIDTH
INPUT
POLARITY
SWITCH
i o} o (m]
EMITTER i OUTPUT AMP. AMP
| _—
INTEGRAROR FOLLOWER [ ®°""| AMPLIFIER VERNIER ATTENUATOR
D +
8 50 QHM
C
INVERTER | —o Yo BASELINE ap
! | cENERATOR OFFSET
IN A ouT
1 \ (]
| \ o
| \
| \
| L
SYM/ NORM /COMPL INT LOAD
G swtcy SWITCH SWITCH

© VERNIER CONTROL

Figure 4—1. 80128 Pulse Generator — Block Diagram
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SECTION

THEORY OF OPERATION

4-1 INTRODUCTION

4-2 A basic block diagram of the 8012B is shown
in Figure 4—1 and this diagram should be referred to
when reading the following description. The pulse
repetition rate is generated either internally by the rate
generator, manually using a push-button, or externally
by an applied signal. The pulses thus produced can be
gated synchronously by applying an external gating
signal to the gate input. The output of the rate generator
is fed to the selector circuits and to the trigger amplifier
to produce a trigger output.

4-3 The 8012B can be used in one of three modes
of operation: Normal mode, RZ mode and External Width
mode. In Normal mode the pulses are generated as
described above;

In RZ mode external signals, applied directly to the delay
generator, determine the repetition rate of the output
pulses; In External Width mode external signals, applied
to the integrator, determine width and repetition rate of
the output pulses. The mode switching is accomplished

by the selector circuits.

4—-4 The output of the selector circuits, in Normal
and RZ modes is applied to the delay generator which
delays the pulses by the amount set on the delay
controls.

4-5 In double pulse mode two pulses are
produced for each trigger pulse; the normal delayed pulse
plus an extra pulse that by-passes the delay generator and
is thus not delayed.

4—-6 The pulse spikes from the delay generator
are applied to the width generator where pulses of
defined width are created.

4-7 The output of the width generator or, in
External Width mode, the external input signal is applied
to the integrator where the transition times of the leading
and trailing edges are made variable.

4-8 Finally the output of the integrator is
amplified, passed through a variable attenuator and has
the variable DC offset added.

MANUAL
TRIGOER PULSE
TRIGGER AMPL SCHMITT T
ot >—ef MR bl TRIGGER c?s%% 51“1"}5(1:;' =] SHAPER  [—SELECTR
LIMITER 01/02 Q3/0% Qg9/a12
GATE RAMP VOLT, RANE CAE
GATE AMPLIFIER SWING SELECTOR CCT
wpur = “"%Rb LIMITER 23,022,
LIMITER G7/08 42110 il
CURRENT
SOURCE
620

Figure 4—2. Repetition Rate Generator — Block Diagram




4-2
4-9 REPETITION RATE GENERATOR 4-14 External trigger operation
4-10 A block diagram of the repetition rate 4-15 In external trigger mode the rate generator is

generator is given in figure 4—2 and a full schematic in
diagram 1. These diagrams should be referred to when
reading the following description.

4-11 The pulse repetition rate is determined:
a) by the internal rate generator

b) externally using an applied signal

c) manually using a push button.

4-12 Internal rate generator

4-13 When the internal rate generator is used,
one of four period ranges is selected using the period
range switch. In the three slower ranges, ramp capacitors
(C23, C22, C21) are selected to provide the required
repetition rate, transistors Q17, Q18 and Q19 switch
these capacitors in or out. In the fastest range, no ramp
capacitor is switched in; the time is determined by
preset capacitor C24. In operation the selected capacitor
discharges through constant current sink Q20 controlled
by the pulse period vernier Rl and the value of the
capacitor. As the voltage at Q20 collector approaches
zero, CR17 becomes forward biassed causing Q11 and
Q13 to conduct and rapidly recharge the capacitor.

The pulse period vernier controls Q21 and Q10 which
act as a voltage swing limiter and determine the upper
voltage limit to which the ramp capacitor can recharge.
When the capacitor has recharged to this limit, Q13 and
Q11 cut off thus allowing the discharge cycle to resume.
The output from Q11 is applied, via the differentiator
network Q28/L3/R35, to the delay generator and the
trigger output amplifier.

used as a pulse shaper. Trigger pulses are applied to the
differential amplifier Q1/Q2 which in turn switches the
Schmitt trigger formed by Q3/Q4. The negative output
spikes from the collector of Q4 turn Q5 on and Q13 base
rises so that Q13 and Q11 turn on to produce an output
pulse.

4-16 Manual operation

4-17 When the manual pushbutton is pressed, a
negative spike is produced at the collector of Q4 which
enables the current switch Q11/Q13. One pulse is
produced from Q11 each time the Manual pushbutton is
pressed.

4-18 GATING

4-19 Gate singals are applied to the gate amplifier
Q8/Q7. Q8, normally ‘off’, is turned on by the OV level
(off time) of the gate input pulse. Thus Q6 is turned on,
the current through Q6 lowers the base voltage of Q13 and
so disables the rate generator. When the level of the gate
input pulse reaches +1.8V (on time) Q8 turns on and
enables the pulse source. Thus output pulses will be
produced from the rate generator only during the gate
input pulse ‘on’ time.

4-20 SELECTOR CIRCUITS

4-21 A block diagram of the selector circuits is
given in figure 4—3 and is repeated for each mode of
operation showing the signal paths used. Figures 4—1,
4-3 and the schematic diagram 2 should be referred
to when reading the following description.

TO TRIGGER AMPLIFIER
Q22,029

_____________________ —i
|
: SELECTOR |
| CIRCUITS |
|
FROM t e W_" ! BGELAY
At DIFF AMP J T GERERATOR
GENERATOR 98,012 L, I 7
| > DIFE AMP - w5
| (DOUBLE PULSE) 054,055 | GENERATOR
| |
10
| = PULSE
| SHAPER
| | (INTEGRATOR)
DIFF AMP |
| I a1 | l Bed I | Qs | l Sk | Q42,047
|
: |
PN [T S SV TEE AR | | i |
TO SQUARE WAYE ~ FROM SQUARE FROM RZ/
DIVIDER WAVE DIVIDER EXT. WIDTH
Q49,050,051 Q49,050,051 10\21;’ QAPEI,J QLAEITER

Figure 4—3A Normal Mode (including external trigger and gate mode)
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4-22

In Normal mode, the rate generator output is

applied to the delay generator via Q15 and to the trigger
amplifier via Q16. |f double pulse mode is selected, the
pulse is also applied to the width generator via differential
amplifier Q54/Q55 (see schematic 3).

TO TRIGGER AMPLIFIER
022,029

4-23

r———————y-—"—— T T T /= - _i
I SELECTOR |
| CIRCUITS |
|
| | 10
FROM I DiFr amp II a1s | $ LAY yror
®=  agan [ 'y I
CENERATOR I DIFE. AMP 10
- AMPE L | e WIDTH
| (DOUBLE PULSE) Q54,055 |  GENERATOR
| |
| +e POLSE
1
SHAPER
I _] |  (NTEGRATOR)
DIFF AMP |
l [ow | [Los2 | [ | B L2, 047 |
| |
L I I S Jr____J
T0 SQUARE WAVE  FROM SOUARE FROM RZ/
DIVIDER WAVE DIVIDER EXT. WIDTH
Q49,050,051 049,050,051 AP AND LIMTER
Figure 4—3B RZ Mode
TO TRIGGER AMPLIFIER
022,029
e (R _ll
|
I SELECTOR 1
! [ ] CIRCUITS |
|
| I 10
FROM | a1s | e DEL AY
DIFF AMP I I GENERATOR
BENERAT 0s.a12 |
ERA o | DIFF AMP | T
| [DOUBLE PULSE) Q54,055 | GENERATOR
I I 10
| > S,
i | (INTEGRATOR)
DIFF AMP l
| = o0 o] o 2 J,
| 7 ,
b i e S —tin R, SN W~ E |
TO SQUARE WAVE  FROM SQUARE FROM RZ/
DIVIDER WAVE DIVIDER EXT. WIDTH
Q49,050,051 049,050,051 AMP AND LIMTER
Figure 4—3C. Ext. Width Mode
4-24 In Ext. Width mode the rate generator

In RZ mode the rate generator output is only

used to generate trigger pulses, via Q16. The RZ input is
applied, via Q43, Q46, Q45 to the differential amplifier
Q42/Q47 and gate Q44, to the delay generator.

output is only used to generate trigger pulses, via Q16.
The Ext. Width input is applied, via Q43, Q46, Q45 to the
differential amplifier Q42/Q47 to pulse shaper 3 and the

integrator.
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TO TRIGGER AMPLIFIER
022,029

i e N T _i
} SELECTOR |
| [ ] CIRCUITS |
|
| ] ..
EROM DIFF AMP L5 g = BEkEk aToR
GENERATOR 09,012 I 1o
I DIFF. AMP e WOTH
I (DOUBLE PULSE) Q54,055 | GENERATOR
| | 10
| gt PULSE
| SHAPER
| |  (INTEGRATOR)
OIFF AMP |
| I_mﬂ Qu2, 47 |
I
1 |
L s i W [ S ISR S -
10 SQUARE WAVE  FROM SQUARE FROM RZ/
DIVIDER WAVE DIVIDER EXT WIOTH
049,050,051 048,050,051 AMP AND LIMITER
043,045,046
Figure 4—3D Square Wave Mode
4-25 In Square wave mode the output of the rate 4-28 The purpose of the delay generator is to

generator is applied, via Q14, to the square wave divider.
The output of the divider is applied to the trigger amplifier,
via Q52, and pulse shaper 3 and the integrator, via Q48.

4-26 DELAY GENERATOR

4-27 A block diagram of the delay generator is
given in figure 4—4 and a full schematic in diagram 3.
These diagrams should be referred to when reading the
following description.

delay the pulse source, whether from the internal rate
generator, external trigger or from the RZ input, within
the range of 35 ns to 1s, with respect to the trigger
output.

4-29 The current source (Q23), the monostable
{Q30/Q31) and the recharge circiut (Q26) are controlled
by the width switch so that the delay circuit is inhibited
in square wave and external width modes.

Figure 4—4 Delay Generator — Block Diagram
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4-30 Under no-signal conditions, Q31 is off, Q30
is on and Q26 is acting as a sink for the ramp current.
Thus the ramp current source (Q23) cannot charge the
ramp capacitors. A positive pulse input signal turns Q31
on and Q30 off, Q26 follows Q30 collector and thus is
non-conducting. The selected ramp capacitor is charged
by the current source Q23 until a level is reached when
Q30 turns on again, which turns Q31 off. Q26 now

4-5

conducts again and rapidly discharges the selected ramp
capacitor. The output from the monostable is a negative
spike, coincident with the pulse input, followed by a
positive spike which occurs some time later and is

used to drive pulse shaper 2. The time between the pairs
of spikes is the time taken for the ramp waveform to
reach the threshold level of the monostable (Q30/Q31),
i. e. the delay time.

FROM PULSE
SHA

PULSE TO PULSE
SHAPER 4
SHA;ER — FIGURE 46

PER 2 e
FIGURE 44
R
I
)
ECI%EJFQ‘%P MONOSTABLE
C43,C43.C44 040.04]
RECHARGE
CIRCUIT
038

SQUARE WAVE INPUT
FROM Q48_IN

FloURE 238 —t
S e
FIGURE 4-3C
Figure 4—5 Width Generator — Block Diagram
4-31 WIDTH GENERATOR 4-35 If square wave or external width modes are
being used, the output signals from the selector circuits
4-32 A block diagram of the width generator is in figures 4—3C and 4—3D are applied directly to pulse

given in figure 4—5 and a full schematic in diagram 4.
These diagrams should be referred to when reading the
following description.

4-33 The function of the width generator is to
create a pulse of defined width for each positive pulse
spike received from the delay generator. The current
source (Q34) and the monostable (Q40/Q41) are
controlled by the width switch so that the width
circuit is inhibited in square wave and external width
modes.

4-34 The width generator circuit is identical to
the delay generator circuit except for the differentiator
on the output (L11); see para. 4—30. The output pulse is
applied to pulse shaper 3.

shaper 3 and both the delay and width generators are
disabled.

4-36 INTEGRATOR

4-37 A block diagram of the integrator is given
in figure 4—6 and a full schematic in diagram 5. These
diagrams should be referred to when reading the
following description.

4-38 The purpose of the integrator circuit is, in
all modes of operation, to vary the rise and fall times
(transition times) of the pulse leading and trailing edges.
The theory of operation is given for normal pulse mode
only.
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Figure 4—6 Integrator — Block Diagram

4-39 The leading and trailing edges of the pulse
from the width generator turn the Schmitt trigger (Q1/
Q2) on and off. Transistors Q1 to Q6 turn on and off
as follows:

r 1 (>
INPOT =
SCHMIT TI 101 0N|01 OFFl
TRIGGER | 1a2 0FF,02 ON |

|

| jas oN '05 OFFI

103 0FF|03 ON |

'NTEGRAT%’R | Q4 ON |04 OFF )

I ‘QBOFF'QGON |

|

|

\IU AGE AT COLLECTORS

4—40 The leading edge of a pulse (beginning of t1)
switches Q1 on which in turn switches Q4 and Q5 on.
Current flows from the +17V line through Q4 and charges
the selected ramp capacitor (C11, C12 or C13). The
current flow is controlled by the leading edge vernier

(R 7). Q5 acts as a current switch and delivers the current
from Q11 through Q5 to the —17V line.

4—41 The ramp capacitor charges in a linear manner
until CR6 becomes forward biased and begins to conduct
via Q9. Thus the pulse top is clamped at a potential
defined by the voltage source Q9/Q10.

4—42 At the end of period tq, Q1 switches off and

thus Q4 and Qb switch off. Q2 switches on which in

turn switches Q6 and Q3 on. The selected ramp capacitor
now begins to discharge through Q6 to the =17V line. The
current flow is controlled by the trailing edge vernier

(R 8). Q3 acts as a current switch and supplies current
from the +17V line to Q9.

4—43 The ramp capacitor discharges in a linear
manner until CR5 becomes forward biassed and begins
to conduct via Q11. Thus the pulse base is clamped at a
potential defined by the voltage source Q11/Q12. The
cycle is repeated when, at the end of t3, Q2 turns off
and Q1 turns on again.

4-44 The voltage source Q35/Q36 supplies the
reference voltage for switching the ramp capacitors.
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4-45 The range capacitor C14 and R41/R42
constitute a low pass filter which is active in the ranges
between 0.5 us and 0.5 s. The filter is turned on and off
via CR13/CR14 and CR24 to CR27.

4—-46 OUTPUT AMPLIFIER

4-47 A block diagram of the output amplifier is
given in figure 4—7 and a full schematic in diagram 6.
These diagrams should be referred to when reading the
following description.

4-48 The output of the integrator is applied to
emitter follower Q13 and then to phase splitter Q15.
Transistor Q14 adjusts the symmetry between the leading
and trailing edge transition times in the vernier CW position,
Roll-off adjustment for positive pulses is achieved using
R104/CR17 and for negative pulses using Q17/Q18/R60.

4—-49 The appropriate pulse polarity is selected
by relay K2 which is controlled via the pulse polarity
switch S8.
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FROM | EMITTER PHASE FIGURE 48
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FIGURE 46 Q13 Q1s
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o 1
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Figure 4—7. Output Amplifier — Block Diagram
4-50 The pulse is then applied to a push-pull 4-55 Transistors Q30/Q32 and Q34/Q42 are pulse

amplifier (Q19 to Q24), the output of which is
symmetrical about the baseline. High level amplitude
adjustment is accomplished by adjusting voltage source
Q27/Q28/R88 supplying the common base stage Q24.
Low level amplitude adjustment is accomplished by
adjusting voltage source Q25/Q26/R87 supplying the
common base stage Q22,

4-51 Pulse clipping correction is accomplished
by adjusting R69.

4-52 The internal 50 ohm load is switched in or
out by the int. load switch via relay KI.

4-53 OFFSETS AND ATTENUATORS

4-54 A block diagram of the offset and attenuator
circuits is given in figure 4—8 and a full schematic in
diagram 7. These diagrams should be referred to when
reading the following description.

baseline current sources and the appropriate pair are
switched on by the polarity switch. If symmetrical format
is selected, both current sources are inhibited.

4-56 Positive and negative pulse baseline adjustment
is achieved using R150 and R149 respectively.

4-57 In order to adjust the amplitude and maintain
the correct output impedance, a four step attenuator (S7)
is used in conjunction with a ganged potentiometer
network (R11/R12).

4-58 Transistors Q33, Q39,041 and Q48 provide
dc offset for the output pulse. If the offset switch (S9) is
set to off, transistors Q33 and Q41 are held off and there
is no dc offset output. If the offset switch is set to on,
the bias on the bases of Q33 and Q41 depends on the




Figure 4—8 Offsets and Attenuators — Block Diagram

FROM OUTPUT

AMPLIFIER —

setting of the offset vernier (R9). As the vernier is
turned counter clockwise Q33 is turned off and Q41

is turned on supplying a negative offset current. As the
vernier is turned clockwise Q41 is turned off and Q33
is turned on supplying a positive offset current. The
current is applied to an output load (L1 to L4, R8 to

R10).

FIGURE 47
POS. PULSE
oy
AMPLITUDE
S%QRMQ Q"EPRLP:;II'E%JE P TET UATOR - SB%%‘FJT
SWITCHES “NEG PULSE ATTEN \
88,510 & AR s7
ADJUST
R1Q
FF DC OFFSET
2R, S
TO POLARITY {R9) 040/041
RELAY K2
ON FIGURE 4-7
4-59 POWER SUPPLIES
4-60 The +17V and —17V power supplies are

identical series regulated types using |IC regulators (U1
and U2) and series pass transistors (Q43 and Q44).
Resistors R151 and R99 act as current sensing resistors
to enable the regulators to limit the current output.
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SECTION 5

MAINTENANCE

5—1 GENERAL

5-2 This section contains information on the
removal of covers and assemblies, performance verifi-
cation and recalibration (internal checks and adjust-
ments) procedures.

5-3 Before attempting removal of covers,
assemblies or components, disconnect the instrument
from the ac line supply. It is advisable also to leave the
instrument for a few minutes after disconnecting from
the line, to enable capacitors to discharge.

5-4 REMOVAL OF COVERS

5-5 The gain access to all test points and assemblies
remove the four screws from each of the two covers and
slide the covers off.

5—6 REMOVAL OF ASSEMBLIES

5-7 Reference should be made to the Assembly
Location diagram (6—1) before attempting to remove
assemblies. Table 6—2 gives the colour code used to
identify the internal wiring, eg. wire 93 is white with
an orange stripe.

5-8 Timing Board — Assembly 5

5-9 Disconnect coaxial cable W5 and wire 93
from board A5. Remove the three long securing screws
and spacers and ease the board out of its connector on
board A7.

5-10 Output Board — Assembly 6

5—-11 Disconnect wire 93 and unsolder coaxial
cable W4 from board AG.

5-12 Remove the four screws securing the rear
panel to the frome. Withdraw the rear panel and board
AB through the rear of the frame as far as the power
supply leads will permit.

5—-13 Remove the three screws securing board A6
to the rear panel. Unsolder the two wires number 937
and the two wires number 923 from board A6. Carefully
withdraw board A6 from the frame.

5—14 When board A6 is being refitted, thermal
compound (HP part no. 6040—0265) must be applied
to the output amplifier heat sink where it bolts on to
the rear panel. This is necessary to improve thermal
conductivity between the two surfaces.

5-15 Mother Board — Assembly 7

5—-16 Remove boards A5 and AG as detailed in
paragraphs 5—8 to 5—13.

5-17 Unsolder coaxial cable W3 connecting the
output jack to boa_‘rd A7 at the board A7 end.

5—-18 Unsolder the power supply wires from the
line on/off switch (S12).

5—-19 Disconnect the six wires 7, 91, 92, 93, 0 and
90 from the top rear of board A7.

5-20 Disconnect the three wires 3,4 and 5 from
the bottom rear of board A7.

5-21 Disconnect the wires from all vernier controls
except amplitude, ie R1, R2, R3, R7, R8 and R9, at the
board A7 end.

5-22 Remove the knob from the amplitude vernier
(R11/R12) using an Allen key.

5-23 Remove the six screws securing board A7 to
the front panel and carefully remove the board from
the frame.
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5—24 PERFORMANCE TESTS
525 Tables 5—2 to 5—23 give the procedures for

verifying that the instrument is working to the specifications.

Rigid observance of the sequence in which the tests appear
is unnecessary.

5—-26 INTERNAL CHECKS AND
ADJUSTMENTS

5-27 The internal checks and adjustments in tables

5—24 to 5—29 give the procedures for adjusting a
serviceable instrument to bring it within specifiction. The
checks should be performed in the order in which they
appear.

5—-28 SERVICE PRODUCT SAFETY
CHECK

5-29 This check (table 5—-30) should be performed
following the internal checks and adjustments to verify the
instrument safety.
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Table 5—1. Test Equipment and Accessories

W ol Wl W W W W W W WY Wl WY WY W e

INSTRUMENT BRIEF SPECIFICATION RECOMMENDED MODEL
Counter Frequency range 0 — 50 MHz with HP 5245L
' Prescaler plug-in HP 5252A
Oscilloscope Dual-channel, 50Mhz bandwidth HP 180C
20mV/div sensitivity, sweep speeds with plug-ins

100ns/div to 1s/div. with sweep
delay

Digital Voltmeter 100V range. Accuracy
+ (0.03% reading + 0.01% range).

1801A, 1821A

HP 3470 system
comprising 34740A
display and 34702A

Multimeter.
Sampling Oscilloscope Dual-channel, 1 GHz bandwidth HP 180C
2mV/div. sensitivity, sweep speeds with plug-in
100ps/div to 50us/div. 1810A
Test Oscillator Frequency range 10 Hz to 10 MHz HP 651B
Test Oscillator Frequency range 10 MHz to 500 MHz HP 3200B
Pulse Generator Rep. rate at least 1TMHz, HP B011A
variable width (1us to 100ms),
amplitude OV to = 5V.
ACCESSORIES
50 ohm cable assembly, 23cm long, with male BNC connectors HP 10502A
50 ohm cable assembly, 122cm long, with male BNC connectors (4 required) HP 10503A
Test leads for DVM — dual banana plug HP 11003A

to probe and clip

Connector, BNC male to type N female (2 required)
Connector, type N male to BNC male (2 required)

Tee Connector, BNC

50 ohm Feed-through termination
Pulse Adder

ledB Attenuator, 50 ohm (2 required)

HP 12560—0077
HP 1250-0780

HP 1250-0781

HP 10100C

HP 15104A

HP 8491A
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Table 5—2. Performance Test: Pulse Period

PULSE GENERATOR
80128

COUNTER

TRIG PULSE
our out
o

52451

5262A

10603A

INITIAL CONTROL SETTINGS

PULSE PERIOD 2

VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY 5

VERNIER 6

PULSE WIDTH 7

VERNIER 8

TRANSITION TIME 9
LEADING EDGE 10

TRAINING EDGE 11
AMPLITUDE 12

VERNIER 13

OFFSET SWITCH 14

OFFSET VERNIER 15
SYM/NORM/COMPL SWITCH 17
INT LOAD 18

POLARITY 19

EXT WIDTH/NORM/RZ SWITCH 24

5245L:
FUNCTION
SENSITIVITY
TIME BASE

STEP INSTRUCTIONS

20n—1u
ccw
NORM
35n—1
ccw
10n—1u
cCcw
5n—0.51
cCcw
ccw
5.0-2.0
Ccw
OFF
NORM
IN

+
NORM

FREQUENCY

w

adjust as necessary

1 Check repetition rate for each set of

control settings given in table:

PULSE PERIOD VERNIER
2 3
20n—14 ccw
1—1m ccw
.1m—10m ccw
10m—1 ccw
10m—1 cw

For the last setting, set the 5245L

PULSE PERIOD

< 20ns
< s
<.ims
<10ms
>1s

FUNCTION switch to PERIOD AVERAGE 1

and measure the pulse period.

FREQUENCY

> 50MHz
> 1MHz

> 10KHz
> 100Hz
<1Hz
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PULSE PERIOD
2

W= .1m
MWM—=.1m
10m —1
10m -1

5-5

Table 5—3. Performance Test: Pulse Delay

0SCILLOSCOPE
180C
PULSE GENERATOR
80128
1801A 1821A
TRIG PULSE EXT.
out out A B IN
? 9
10602A
1260—-0781
INITIAL CONTROL SETTING
PULSE PERIOD 2 see step 1
VERNIER 3 see step 1
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 see step 1
VERNIER 6 CcCcw
PULSE WIDTH 7 see step 1
VERNIER 8 CCW
TRANSITION TIME 9 5n—0.5u
LEADING EDGE 10 CCW
TRAILING EDGE 11 CCw
AMPLITUDE 12 5.0-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 16 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM
STEP INSTRUCTIONS
1 For each of the control settings given in the table,

measure the delay time between the leading edge of the
trigger output pulse and the leading edge of the output

pulse.

VERNIER
3

center
center
ccw
cw

PULSE DELAY
5

35n — 1
1M—.1m
.Am — 10m
10m—1

PULSE WIDTH
7

10n — 11
1ML—1m
.Am — 10m
Am —10m

<35 ns
<1 s
<100 us
<10 ms
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Table 5—4. Performance Test: Pulse Width

OSCILLOSCOPE
180C
PULSE GENERATOR
8012E
1801A 1821A
TRIG TRIG PULSE EXT.
IN° ouT 0\‘1; A g N
10100C
10503A
10803A

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 see step 1
VERNIER 3 Ccw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 6 35n—1H
VERNIER 6 ccw
PULSE WIDTH 7 see step 1
VERNIER 8 ccw
TRANSITION TIME 9 5n—0.51
LEADING EDGE 10 CcCcw
TRAILING EDGE 11 ccw
AMPLITUDE 12 5.0-2.0
VERNIER 13 CW
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +

EXT WIDTH/NORM/RZ SWITCH 24 NORM

STEP INSTRUCTIONS

1 Measure the pulse width for each of the control settings

given in table.

PULSE PERIOD PULSE WIDTH

2 7
Ww—.1m W—1m < 1S
.1m—10m .Am=10m <.1mS
10m—1 10m—1 <10ms

Table 5—5. Performance Test: Minimum Pulse Width

OSCILLOSCOPE
182C
PULSE GENERATOR
80128
1810A
TRIG PULSE EXT.
our our & N
[=] Q (o]

1250—-0077

B491A

1260-0780

106034
10503A

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n—1
VERNIER 3 Center
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY S 35n—1M
VERNIER 6 ccw
PULSE WIDTH 7 10n—-1M
VERNIER 8 ccw
TRANSITION TIME 9 5n—0.54
LEADING EDGE 10 ccw
TRAILING EDGE 11 cCcw
AMPLITUDE 12 5.0—2.0
VERNIER 13 CwW
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 neg-
EXT WIDTH/NORM/RZ SWITCH 24 NORM

STEP INSTRUCTION

1 Adjust amplitude VERNIER 13 to obtain full-screen dis-
play of pulse amplitude.

2 Measure pulse width: < 10nS

3 Set POLARITY 19 to +

4 Measure pulse width: < 10nS

RESULTS

L O PLY TPE TPL /PL YBL UBL OYBL PR OTPL OBL OTRL OPL OTRL OBL OYWLOTPL OTRY TR TR O OTIL OMRLOYBE P T OTE OME T MM A



(| /AT (J T (O THT TONT TR VAT T VANRT THNRT AT VRN TR IR UNERT (U U T /U VAT VRN IR VR T VAN VR VAN /NN /R I /R /R |

Table 5—6. Performance Test: Pulse Period Jitter

PULSE GENERATOR

Bo12e

TRIG TRIG PULSE
IN our out A B
IN
° o o o
101000
10603A
10603A

OSCILLOSCOPE

180C

1801A

1821A

EXT.

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORMAL 4

PULSE DELAY 5
VERNIER 6

PULSE WIDTH 7
VERNIER 8
TRANSITION TIME 9
LEADING EDGE 10
TRAILING EDGE 11
AMPLITUDE 12
VERNIER 13
OFFSET SWITCH 14
OFFSET VERNIER 15

SYM/NORM/COMPL SWITCH 17

INT LOAD 18
POLARITY 19

EXT WIDTH/NORM/RZ SWITCH 24

STEP INSTRUCTIONS

1 Set the 1821A controls as follows:

Main Sweep
Delayed Sweep
Sweep Mode
Delayed Trigger
CM Delay

14—-0.1m
see step 2
NORM
36n—1u
CCwW
14—.1m
CCW
5n—0.5u
ccw
Cccw
5.0—-2.0
cw

OFF

NORM
IN

+
NORM

10 ms/div
1us/div
Norm.
Auto.

2.0

2 Adjust pulse period VERNIER to obtain 0.1mS pulse

period on display.

3 Switch Mode switch on 1821A to DELAYED.,

4 Adjust 1821A Delay (Div) vernier until leading edge
of secound pulse is on display.

5 Set Magnifier to x 10.

Display should be:

6 Measure pulse period jitter:

l’ 7’;""
50% | /]’
s/
"'L"

Jitter

<1% of setting + 50 ps.
(i.e., <1div.)

5—7

Table 5—7. Performance Test: Pulse Delay Jitter

PULSE GENERATOR

Bo12e

TRIG TRIG PULSE
IN out out
o

10503A

osciLLoscore

18014 18214
EXT.

108034

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 .1m—10m
VERNIER 3 see step 2
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 14— 1m
VERNIER 6 see step 3
PULSE WIDTH 7 1U—1m
VERNIER 8 Center
TRANSITION TIME 9 5n—0.5
LEADING EDGE 10 ccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 5.0—2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM
STEP INSTRUCTIONS
1 Set the 1821A controls as follows:

Main sweep 50 ms/div

Delayed Sweep 1s/div

Sweep Mode Norm.

Delayed Trigger Auto,

Magnifier x 1

2 Adjust pulse period VERNIER 3 to obtain 0.4mS pulse

period on display.

3 Adjust pulse delay VERNIER 6 to obtain 0,.1mS pulse

delay.

4 Switch Mode switch on 1821A to DELAYED.

5 Adjust 1821A:Delay (Div) vernier until leading edge
of first pulse is on display.

6 Set Magnifier to x 10.

Display should be:

7 Measure pulse delay jitter:

50%

v
RNy I, T

17/

Jitter

<.1% of setting + 50
(i.e., <1div.)

ps
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Table 5—8. Performance Test: Pulse Width Jitter

OSCILLOSCOPE

Table 5—9, Performance Test: Square Wave

OSCILLOSCOPE

180C PULSE GENERATOR 180c
PULSE GENERATOR 80128
80128
1801A 1821A
1801A 1821A TRIG TRIG PULSE et
TRIG PULSE EXT, N out out A ] N
ouT out IN =] (] o
? 10100C
108024
1250-0781 10503A
10503A
INITIAL CONTROL SETTING INITIAL CONTROL SETTINGS
PULSE PERIOD 2 .1I'I'l—10l'\"l PULSE PEF"ODZ mstep1
VERNIER 3 Mosten 2 VERNIER 3 see step 1
firtmediimrors S R PULSE DOUBLE/NORMAL 4 NORM
PMLeE DR LAYS e PULSE DELAY 5 36n—14
VERNIER 8 ccw VERNIER 6 CCW
ELSS DT Ho~tm PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 see step 3 VERNIER 8 -
TRANSITIGRTIMESD G TRANSITION TIME 8 5n—0.54
LEADING EDGE 10 ccw
LEADING EDGE 10 ccw
TRAILING EDGE 11 ccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 5.0-2.0
AMPLITUDE 12 5.0-2.0
VERNIER 13 i VERNIER 13 cw
OFFSET SWITCH 14 OFF
OFFSET SWITCH 14 OFF
QERSET VERNIERIS - OFFSET VERNIER 15 -
SYM/NORMW/COMPL SWITCH 17 NORM SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
INT LOAD 18 IN
POLARITY 19 + ABLAR VL .\
EXTWIDTHNORMAZSHITCH.2 HOAM EXT WIDTH/NORM/RZ SWITCH 24 NORM
STEP INSTRUCTIONS STEP INSTRUCTIONS
1 Set 1821A controls as follows: 1 For each setting of the PULSE PERIOD 2 control given

in table below, turn VERNIER 3 slowly from fully CCW

Main Sweep 50 ms/div to fully CW and check that the PULSE DELAY 5 has no
Delayed Sweep 1us/div effect on the position of the displayed pulse.
Sweep Mode Norm. i
Delayed Trigger Auto. PULSE PERIOD VERNIER Symmetry
Magnifier x1 2 3
i iod VERNIER 3 to obtain 0.4ms pulse
2 A“:’i‘;:: g:';f“’:fd o obtal i 20n — 14 ccw 50% % 15 %
" el 20n—1p cw 50% % 5%
. X ) 1p—.1m CCW to CW 50% * 5%
3 :::It;:lzt pulse width VERNIER 8 to obtain 0.1ms pulse Am—10m COW to CW 50% + 5%
‘ 10m-1 CCW to CW 50% * 5%
4 Switch Mode switch on 1821A to DELAYED.
2 For all settings of the pulse period control
5 Adjust 1821A Delay (Div) vernier until trailing edge check that the pulse width equals pulse OFF
of first pulse is on display. time within the above limits,
6 Set Magnifier to x 10.
Display should be: -
ton toff
Jitter
7 Measure pulse width jitter: < 1% of setting + 50 ps
{ie., <1div.)
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Table 5—10. Performance Test: Duty Cycle

PULSE GENERATOR

so1at

TRIG TRIG

PULSE
our

OSCILLOSCOPE

180C

1801A

18214
EXT.

IN ouT A 8
o o] o o N
10100C
10503A
10503A
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 see step 1
VERNIER 3 see step 1
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 36n—1M
VERNIER 6 CCwW
PULSE WIDTH 7 see step 1
VERNIER 8 see step 1
TRANSITION TIME 9 5n—0.54
LEADING EDGE 10 ccw
TRAILING EDGE 11 CCW
AMPLITUDE 12 5.0-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM
STEP INSTRUCTIONS
1 For each set of control settings given in the table below,

display the output pulse so that it occupies half of the

display (see diagram):

Starting with the pulse period VERNIER 3 fully CW
turn VERNIER 3 slowly CCW until the trailing edge of
the pulse begins to move or the pulse divides. When this
happens measure the pulse period {Tp) and use in the

formula:

Duty Dycle Max ~

PULSE PERIOD
2

Tu—1m
1m—-10m
10m-—1

Left Limit

iCentre Line

Display

Pulse Width (Tw)

Pulse Period (Tp)

x 100%

VERNIER PULSE WIDTH
3 7

CwW Tu—1m

cw .1m=10m

CwW 10m—1

Table 5—11. Performance Test: Manual Operation -

OSCILLOSCOPE

PULSE GENERATOR

ao12e

TRIG  TRIG
N out
o

PULSE
our

105034

180C

18014

1821A
EXT

10100C

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

106034

PULSE DOUBLE/NORMAL 4

PULSE DELAY &
VERNIER 6

PULSE WIDTH 7
VERNIER 8
TRANSITION TIME
LEADING EDGE 10
TRAILING EDGE 11
AMPLITUDE 12
VERNIER 13
OFFSET SWITCH 14

9

OFFSET VERNIER 15

SYM/NORM/COMPL SWITCH 17

INT LOAD 18
POLARITY 19

EXT WIDTH/NORM/RZ SWITCH 24

STEP INSTUCTIONS

1 Press MAN button 1.

EXT+

NORM
35n—1M
ccw
TH—.1m
CW
5n—0.51
cw

cw
5.0-2.0
cw
OFF

NORM
IN

NORM

Only one output pulse must occur when the button
is pressed, no pulse must occur when the button is

released.

VERNIER
8

Adjust for 1uS
Adjust for 0.1mS
Adjust for 10mS

RESULTS

> 75%
>75%
>75%
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Table 5—12. Performance Test: External Width Operation

PULSE GENERATOR

PULSE GENERATOR

B011A

TG

PULSE

0128
REAR
PANEL

FRONT
PANEL

INPUT

o

1

|

I

| PuLSE
| aur

1

INITIAL CONTROL SETTINGS

PULSE PERIOD 2

VERNIER 3

PULSE DOUBLE/NORMAL 4
PULSE DELAY 5

VERNIER 6

PULSE WIDTH 7

VERNIER 8

TRANSITION TIME 9
LEADING EDGE 10
TRAILING EDGE 1
AMPLITUDE 12

VERNIER 13

OFFSET SWITCH 14
OFFSET VERNIER 156
SYM/NORM/COMPL SWITCH 17
INT LOAD 18

POLARITY 19

EXT WIDTH/NORM/RZ SWITCH 24

STEP INSTRUCTIONS

ccw
5.0-2.0
ccw

OFF

NORM

IN

+

EXT WIDTH

1 Apply external width pulses of >1V to INPUT 25

(>>100 mV on Scope).

2 Output should be as shown below. -

Note leading and trailing edges of output pulses are
delayed on input pulses by a fixed delay of approx.
30ns. This is the propagation delay of the 80128

internal circuitry.
RESULTS

05uS

—o| e fixeadelay

QUTPUT

Table 5—13. Performance Test: RZ Operation

PULSE GENERATOR PULSE GENERATOR

20114

FRONT
PANEL

PULSE

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 EXT +
VERNIER 3 -
PULSE DOUBLE/NORMAL 4 NORMAL
PULSE DELAY 5 36n—1u
VERNIER 6 CCW
PULSE WIDTH 7 10n—1ut
VERNIER 8 Center
TRANSITION TIME 9 5n—0.5u
LEADING EDGE 10 CCW
TRAILING EDGE 11 CCW
AMPLITUDE 12 5.0-2.0
VERNIER 13 ccw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +

EXT WIDTH/NORM/RZ SWITCH 24 RZ
STEP INSTRUCTIONS RESULTS

1 Apply RZ pulses of > 1V to INPUT 25 (> 100 mV
on Scope).

Z+1V

0.5us I
1us

2 Output should be: _ﬂ ﬂ_
ov —4

—={ | fixed gelay (approx. 50ns)

3 Check that pulse delay VERNIER 6 and pulse width
VERNIER 8 vary the pulse delay and pulse width.

i wi o mE B Wl LM m m m M mmmEmmmmETE T TRTRTTTNMRTTARTARMA



W W e el e i e e el e e el W Y L e YR YR A R

5—-11

Table 5—14. Performance Test: Gate Operation

OSCILLOSCOPE
180¢
PULSE GENERATOR PULSE GENERATOR
BO11A
18104
L TRIG PULSE
A 8 " our our
? -] 2
1260-0077
B4OIA
12500780
10503A
10503A
10803A

INITIAL CONTROL SETTINGS I

1us
PULSE PERIOD 2 20n—1u |-—-=
VERNIER 3 CcCw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 35n—1
Sor WIERTS oo T |LLJ
PULSE WIDTH 7 10n—1
VERNIER 8 CCW
TRANSITION TIME 9 5n—0.51
LEADING EDGE 10 ccw
TRAILING EDGE 11 CCcw
AMELIZUDE 12 5.0--20 3 Check that leading edge of first trigger output pulse
WERN(ESAa el (TRIGGER OUTPUT 20) occurs a short time (owing
giigg; i‘gg&: ;415 EFF to fixed delay) after the leading edge of the gate pulse.
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM

gate gate GATE
opens closes

|

!

STEP INSTRUCTIONS A A 'rmc,GEn
" —

ixed

:;';‘fox doml ’ | | | pb‘f{éﬁ

| last pulse
(worst case)
1 Apply gate pulse of > 1.5V to GATE INPUT 25,
(>>150 mV on Scope).
4 Check that last pulse width is correct even when gate
2 Check that output pulses at OUTPUT 16 °“|Y occay pulse trailing edge occurs just before or during the last
during ON time of gate pulse: Turn pulse period pulse (owing to the effect of the fixed delay of approx.

VERNIER 3 slowly CW and check gate operation for 45ns).
all pulse periods.
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Table 5—15. Performance Test: External Trigger Operation

OSCILLOSCOPE
180C
PULSE GENERATOR
80128
1801A 1821A
TRIG TRIG PULSE
IN our our A B EXT. INP,
-] Q Q o |0
i 10100C
106034
10603A
8518
L1 800N
10503 [+] 106034
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 EXT +
VERNIER 3 =
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 36n—1U
VERNIER 6 CcCcw
PULSE WIDTH 7 .1m—10m
VERNIER 8 Center
TRANSITION TIME 9 5n—0.5u
LEADING EDGE 10 CCW
TRAILING EDGE 11 CCW
AMPLITUDE 12 5.0-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM RZ SWITCH 24 NORM
STEP INSTRUCTIONS
1 Set the 651B controls as follows:
Range X100
Vernier 2.5
Attenuator +10dB (1.0V}
Amplitude 0.61V (RMS)
2 Center both vertical channels on the oscilloscope and

observe the waveforms. The leading edge of the output
pulse shall occur during positive slope of the sinewave.

3 Set PULSE PERIOD 2 to EXT (—): the leading edge of
the output pulse shall occur during negative slope of the

sinewave,

1250—-0077
BAD1A

Table 5—16. Performance Test: High Frequency

0SCILLOSCOPE

Trigger Operation

EXT 105034

12500780

TEST

OSCILLATOR PULSE GENERATOR

32008 80128

TRIG TRIG PULSE
r--: Ig, O(t’ﬂ out
16104A
108034
10603A
106034

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 EXT +
VERNIER 3 -
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY B 35 n—1u
VERNIER 6 CCwW
PULSE WIDTH 7 10n=14
VERNIER 8 cCcw
TRANSITION TIME 9 6n—0.5u
LEADING EDGE 10 cCcw
TRAILING EDGE 11 ccw
AMPLITUDE 12 5,0-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM

STEP INSTRUCTIONS

1

Apply sinewave with repetition rate of 50 MHz and
amplitude of 1.7V p-p (170 mV on Scope). Check
repetition rate of output is equal to repetition rate

of input i.e. 50 MHz.

Set PULSE PERIOD 2 to EXT—.

Repeat step 1.

Note that there is a delay of 256nst 8ns between the

trigger input and output.

PRL OTPL OIRT OTPL OGBL JPL O/RL JRL OIWLE OIPL O OMMOPL OO OMEMmMEOm M mmrmmTmmTmTmIFEMmMTmTMmTMmTmma
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Table 5—-17. Performance Test: Trigger Output

‘OSCILLOSCOPE

182C
PULSE GENERATOR

80128

1810A

EXT.

TRIG PULSE
ouT i ouT A IN
o o
ﬁ 1250-0077
84914
1250-0780
10503A
10503A
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n—1p
VERNIER 3 cCcw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY S 35n—-1u
VERNIER 6 ccw
PULSE WIDTH 7 10n—14
VERNIER 8 ccw
TRANSITION TIME 9 5n—0.5u
LEADING EDGE 10 ccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 2.0-1.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM
STEP INSTRUCTIONS RESULTS
1 Measure amplitude of trigger output pulse >1.0V
(TRIGGER OUTPUT 20.
2 Measure width of trigger output 16ns £ 10ns
pulse at 50% of pulse amplitude,
3. Turn VERNIER 3 slowly from
CCW to CW, the amplitude and
width limits given must be true
for the whole range.
4 Switch PULSE PERIOD 2 to range
1u —.1m and repeat steps 1 to 3.
5 Switch PULSE WIDTH 7 to
SQUARE WAVE and repeat steps
1to3.
PULSE PERIOD VERNIER
2 3 9
Tu—1m CCW 0.5u—50u
.1m—10m ccw 50u—5m
10m-—1 ccw 5m-0.5
Tu—1m cw 0.5u—50u
Am=10m CW 50u—5m
10m—1 CcwW 5m-0.5

TRANSITION TIME

Table 5—18. Performance Test:
(Slow ranges)

Rise and Fall Times

OSCILLOSCOPE

180C
PULSE GENERATOR
80128
1801A 1821A

TRIG TRIG PULSE EXT

IN out our A B |

o [<] o

10100C
10503A
10603A

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 14— 1m
VERNIER 3 CcCw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY B 35n—-1u
VERNIER 6 CCW
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 -
TRANSITION TIME 9 0.54—50u
LEADING EDGE 10 Cccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 56.0-2.0
VERNIER 13 Ccw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLAR!TY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM
STEP INSTRUCTIONS
1 Adjust oscilloscope sensitivity for full screen pulse dis-

play and measure rise and fall times between 10% and

90% of amplitude for each of the

LEADING EDGE 10
TRAILING EDGE 11

CCw
CCcw
ccw
CW
cw
cw

following control settings.

RESULTS

< 0.5u
< 50uS
<5mS
>50uS
>5mS
>0.56S
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Table 5—19. Performance Test: Rise and Fall Times

(Fast ranges)

OSCILLOSCOPE

182C
PULSE GENERATOR

80128

18104

TRIG PULSE EXT.
our out i N
[+] Q

12600077
B4g1A
12600780

105034

10503A

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 20n—1u
VERNIER 3 cw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 35n—14
VERNIER 6 ccw
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 -
TRANSITION TIME 9 5n—0.54
LEADING EDGE 10 ccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 5.0-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM

STEP INSTRUCTIONS RESULTS

1

Adjust amplitude VERNIER 13 to obtain full screen dis-

play of pulse amplitude,

Adjust pulse period VERNIER 3 to obtain full screen

pulse period display.

Table 5—20. Performance Test: Transition Time Linearity

OSCILLOSCOPE
182C

PULSE GENERATOR

80128

18:031

TRIG PULSE EXT.
our out A N
[+] [o]
1260-0077
B491A
1250-0780
10503A
105034

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 20n—1M
VERNIER 3 see step 1
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 36n—1M
VERNIER 6 cCw
PULSE WIDTH 7 10n—1
VERNIER 8 see step 2
TRANSITION TIME 9 5n—0.5u
LEADING EDGE 10 see step 3
TRAILING EDGE 11 see step 3
AMPLITUDE 12 5.0-2.0
VERNIER 13 see step 4
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +

EXT WIDTH/NORM/RZ SWITCH 24 NORM
STEP INSTRUCTIONS

1 Adjust pulse period VERNIER 3 to obtain a pulse

period of 100nS.

2 Adjust pulse width VERNIER 8 to obtain a pulse
width of 50nS.

3 Adjust LEADING EDGE 10 and TRAILING EDGE 11
verniers to obtain rise and fall times of 30nS.

4 Adjust amplitude VERNIER 13 to obtain full screen dis-
play of pulse amplitude.

RESULTS

Measure rise and fall times: < 5nS
Set POLARITY 19 to — and repeat steps 1 to 3. < 56nS
Turn LEADING EDGE 10 and TRAILING EDGE 11

verniers fully CW and measure rise and

fall times between 10% and 90% of amplitude. >0.5uS
Set POLARITY 19 to + and repeat step 5. >0.5uS

5 Refer to diagram:
10%
F ¥ <k \
}
5%
| :
T’ e
10%
6 Measure risetime and falltime linearity: <5%
7 Repeat steps 1 to 6 with POLARITY 19 set to —: <5%

TEL (FL TWR JFE UBL OJEL OUBPR OJEL OORL OVRL OURR ORR O/RL TR OTREOMPMETREOIRETTMEOIRMREOMMLOTTEOMECOMEOM MMM MMM M
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Table 5—21.

PULSE GENERATOR

Performance Test: Pulse Shaping

‘OSCILLOSCOPE

182C

80128
1810A
TRIG PULSE EXT.
our our A IN
[]
1260—-0077
1260-0780

105034

10603A
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n—1M
VERNIER 3 ccw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 35n—11
VERNIER 6 ccw
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 —
TRANSITION TIME 9 5n—0.5U
LEADING EDGE 10 ccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 5.0-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM
STEP INSTRUCTIONS RESULTS
1 Measure preshoot, overshoot and ringing of the

pulse as a percentage of pulse amplitude, 5%

Refer to diagram below.
Set POLARITY 19 to —

Repeat step 1.

AMPLITUDE

Table 5—22. Performance Test: Attenuator Calibration

OSCILLOSCOPE
182C
PULSE GENERATOR
80128
1810A
TRIG PULSE EXT,
oua ou"; % IN
12600077
B491A
12600780
105034
10803A
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n—1u
VERNIER 3 cw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 6 35n-1
VERNIER 6 CcCw
PULSE WIDTH 7 10n—1
VERNIER 8 Center
TRANSITION TIME 9 6n—0.5u
LEADING EDGE 10 ccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 6.0-2.0
VERNIER 13 CW
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM
AMPLITUDE 12 VERNIER 13 INT LOAD 18
IN ouT
50— 20 Ccw 25,0 210V
5.0- 2.0 ccw <20 <4V
20-1.0 Ccw =20 =4V
20-1.0 ccw <1.0 <2V
1.0-0.5 Ccw 21.0 =2V
1.0-0.6 ccw <0.5 <1V
0.5- 0,2 cw 205 21V
06 -0.2 ccw <0.2 <0.4V
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Table 5—24. Internal Checks and
Adjustments — Power Supply

Table 5—23. Performance Test: DC Offset

OSCILLOSCOPE

182C DIGITAL VOLTMETER
PULSE GENERATOR p— —
80128 PULSE GENERATOR
80120
1810A )
TRIG PULSE EXT. — L 34702A
ou&" oua A IN TRIG l;lg.rsﬁ Lo
°”6 (o] o]
1250-0077
B4g1A
1250-0780
108034 INITIAL CONTROL SETTINGS 8012B:
Joeas PULSE PERIOD 2 EXT
VERNIER 3 ccw
PULSE DOUBLE/NORM 4 NORM
INITIAL CONTROL SETTINGS PULSE DELAY 5 35n—14
VERNIER 6 CCW
PULSE PERIOD 2 EXT + PULSE WIDTH 7 10n—14
VERNIER 3 ccw VERNIER 8 ccw
PULSE DOUBLE/NORMAL 4 NORM TRANSITIONTIME 9 5n—0.50
PULSE DELAY 5 36n—1 LEADING EDGE 10 cow
VERNIER 6 ccwW TRAILING EDGE 11 ccw
PULSE WIDTH 7 10n—1g AMPLITUDE 12 5.0—2.0
VERNIER 8 ccw VERNIER 13 cw
TRANSITION TIME 9 5n—0.50 OFFSET SWITCH 14 OFF
LEADING EDGE 10 ccw SYM/NORM/COMPL SWITCH 17 SYM
TRAILING EDGE 11 ccw INT LOAD 18 IN
AMPLITUDE 12 5.0—2.0 POLARITY 19 Positive
VERNIER 13 cwW EXT WIDTH/NORM/RZ SWITCH 24 NORM
OFFSET SWITCH 14 OFF SAAAA:
OFFSET VERNIER 16 e
SYM/NORM/COMPL SWITCH 17 NORM FUNCTION SWITCH VOLTS
INT LOAD 18 IN RANGE SWITCH 100 V
POLARITY 19 i
EXT WIDTH/NORM/RZ SWITCH 24 NORM STEP  INSTRUCTIONS

1 Connect the DVM between the +17V TP
on board A6 and GND. Adjust A6R1563

+17V TP

STEP INSTRUCTIONS RESULTS for +17V £ 100mV. %\ Q
! DfgRnectE01 26 fratmmaedlliaacans 2 . Connect the DVM between the —17V gﬁl\ °
2 Center the oscilloscope display trace :2;;::::{?3\:?1‘3320'?&““ o
3 Reconnect 8012B to the oscilloscope °
4  SetOFFSET 1410 ON

B VERNIER 15 fully CW BOARD A6

8 Measure positive offset: 2+2.5V

7 Turn VERNIER 15 fully CCW

8 Measure negative offset: =>—2.5V

9 Turn OFFSET 14 to OFF

10 Output pulse baseline should be at center of oscilloscope

display.

T TR O I 4

T TP,

I

[ T T T N | . ] | ] ) | S S
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INITIAL CONTROL SETTINGS

80128B:

PULSE PERIOD 2

VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY 5

VERNIER 6

PULSE WIDTH 7

VERNIER 8

TRANSITION TIME 9

LEADING EDGE 10

TRAILING EDGE 11
AMPLITUDE 12

VERNIER 13

OFFSET SWITCH 14
SYM/NORM/COMPL SWITCH 17
INT LOAD 18

POLARITY 19

EXT WIDTH/NORM/RZ SWITCH 24

5245L:

SENSITIVITY
SIGNAL INPUT
TIME BASE
FUNCTION

PULSE GENERATOR

Table 5—25. Internal Checks and Adjustments: Repetition Rate

80128

TRIG
out

COUNTER

524851 5252A

PULSE
ouT

[} o
10100C
10603A
STEP INSTRUCTION
1 Adjust capacitor ASC24 for a nominal frequency of
§1.6MHz. Limits > 51MHz <52MHz,
20n—14
CCw
NORM
35n—14
cCw
10n—1u
cCcw
5n—0.50
CCw
cow BOARD A5
5.0-2.0 h!
cw
OFF 3 é' 11
SYM @ i N - |
- o | [ e i o 3
positive 2] B | T IllgI
NORM o el !
o338 § N e
| oo 25 0 reme 1Y
I|||| rxxr x oO0xm® )
~ 14 | LI I I |
1 | _‘$| I —C5 —
@) 26n)36)ESEE
(83 5eBEETEE @) @)
0.1 i R A (@s) |
AC | |1
0.1ms I(L' II‘Ltclnécl’llul,ll|zll__ll6
N e m SO RIeNIN, IO -
FREQUENCY EECOLEERCRR R Esgcf bscolmgel & I
'I'||||$||||| P ST
o
|
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Table 5—26. Internal Checks and Adjustments: Delay and

Width Timing
OSCILLOSCOPE
- 2. Pulse Width
PULSE GENERATOR
80128
18014 18214 STEP INSTRUCTION
TRIG PULSE EXT.
our ouT A ] N
1 Set the oscilloscope DISPLAY switch to channel A only.
108024
1280-0781 2 Set the pulse leading edge on the first line of the screen.

Adjust A5 C45 for a nominal 1.3us. Limits > 1.1ls
< 1.5us (Min. width with vernier 8 in CCW position
is<< 10 ns, using sampling oscilloscope).

INITIAL CONTROL SETTINGS

8012B:
PULSE PERIOD 2 14—-0.1m — p———————Channel A
VERNIER 3 cwW : I
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 6 36n—14 r——_(sifi‘;)'——"
VERNIER 6 cwW
PULSE WIDTH 7 10n—14t
VERNIER 8 cw
TRANSITION TIME 8 5n—0,54
LEADING EDGE 10 ccw BOARD A5
TRAILING EDGE 1 ccw
AMPLITUDE 12 5.0-2.0 .
VERNIER 13 cw B DRI,
OFFSET SWITCH 14 OFF él I
SYM/NORM/COMPL SWITCH 17 SYM #3 g& —_— 3% —
INT LOAD 18 IN |:T | ‘i’ —R179 — —R178 — @
POLARITY 19 positive ]
EXT WIDTH/NORM/RZ SWITCH 24 NORM [ ™ CF @
225 2 Q) rue
1. Pulse Delay 11 | 11 —ca — @Y
L1 ~S—R177 +
STEP INSTRUCTION gg8 s ® i |
e o © ~
I
1 Set up the oscilloscope as follows: i 'Il l I II - | |8
DN - 0 5 | 11
1801 1825492 agngan)
DISPLAY ALT, channel B SITTVIVESS 583
|

VOLTS/DIV 2V
POLARITY + UP, DC INPUT
[

1821A: | 1
™
TIME/DIV .0.2us E 3
2 Set the leading edge of the trigger output pulse on the g ' |
first.vertical line on the screen Measure the time of the | Pulse
leading edge of the output pulse. Adjust AS C35 fora g Width
nominal 1.2Ms. Limits > 1.1us < 1.354s. °|=
A\ L
{ Channel B l“gﬁ Ja @
(=]
| Channel A e FS ©
| AR
I I
[ 12us _ .‘
(6cm)

T e o o T a R T Tt
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Table 5—27. Internal Checks and Adjustments:
Amplitude and Baseline

PULSE GENERATOR

80128

OSCILLOSCOPE

182¢

1810A

TRIG PULSE EXT.
out out A N
o
12600077
B401A
1260-0780
10803A
10603A
INITIAL CONTROL SETTINGS
8012B:
PULSE PERIOD 2 20n—14
VERNIER 3 cw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY S 36n—1
VERNIER 6 CcCw
PULSE WIDTH 7 10n—1M
VERNIER 8 adjust for 50 %
duty cycle
TRANSITION TIME 9 5n—0.51t
LEADING EDGE 10 CCW
TRAILING EDGE 11 CCW
AMPLITUDE 12 5.0-2.0
VERNIER 13 CW
OFFSET SWITCH 14 OFF
SYM/NORM/COMPL SWITCH 17 SYM
INT LOAD 18 ouT
POLARITY 19 positive
EXT WIDTH/NORM/RZ SWITCH 24 NORM
1810A:
TIME/CM 0.2us
MILLIVOLTS/CM 200mV
BOARD A8

Table 5—27. cont'd.

STEP INSTRUCTION

Disconnect the 8012B pulse output from the oscilloscope
and center the beam on the oscilloscope screen. Re-connect
the 8012B output.

Adjust A6 R87 for —5.2V amplitude
Adjust A6 R88 for +5.2V amplitude

45,2V e g

baseling == e | —— -—-‘——l — —

Set the 1810A to 10mV/cm,
Set the 8012B SYM/NORM/COMPL SWITCH 24 to NORM.

Disconnect the 8012B pulse output from the oscilloscope
and center the beam on the oscilloscope screen. Re-connect
the 8012B output.

Adjust A6 R150 to center the baseline.

Set the 8012B POLARITY SWITCH 19 to negative.

Adjust A6 R149 to center the baseline.

-—- e e

P R sl

L
-

R

CHOOHO,

VA
A

—R91I—

—CR30— —RB0—

—R90 —
—R86 —
—R81—
_m_
7/
/

H

| |
-3
|1

INN
NN

_—Rm i
—R82—
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Table 5—28. Internal Checks and Adjustments: Pulse Clipping and Roll-Off

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY b
VERNIER 6

PULSE WIDTH 7
VERNIER 8
TRANSITION TIME 9
LEADING EDGE 10
TRAILING EDGE 11
AMPLITUDE 12
VERNIER 13

OFFSET SWITCH 14
SYM/NORM/COMPL SWITCH 17
INT LOAD 18

POLARITY 19

EXT WIDTH/NORM/RZ SWITCH 24

BOARD AB

0SCILLOSCOPE

182C
PULSE GENERATOR

80128

1810A

TRIG PULSE

EXT

°9 °9 A o
1260-0077
B4g1A
12500780
105034
105034
1. Pulse Clipping
STEP INSTRUCTION
14—0.1m
see below 1 Adijust the pulse period vernier for a stable display.
NORM i
25(:';“—1“ 2 Adjust A6 R69 for the best possible pulse shape.
10n—14
Ccw =
5n—0.5u
cw
CcwW
5.0-2.0
10 cm defiection
/]
OFF == =
NORM
:: b 3 Expand the 1810A timebase to display only the pulse .
ati leading edge. Measure the pulse risetime.
NORM
4 Disphay the pulse trailing edge and measure the
_falitime.
5 Adjust A6 R135 for equal rise and fall times
(> 0.56us).

—_—l3—
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Table 5—28, (cont'd)

2. Pulse Roll-off
STEP INSTRUCTION
1 Set the 8012B transition time verniers 10 and 11 to CCW.

2 Expand the 1810A timebase to display only the pulse
leading edge and position it symmetrically on the screen.

3 Turn the leading edge vernier 10 from CCW to CW and
measure the roll-off time.

—_p
N

4 Position the pulse trailing edge symmetrically on the screen.

5 Turn the trailing edge vernier 11 from CCW to CW and
measure the roll-off time.

/

/

/  wailing edge

—

/
__1 ..— roll-oft

6 Adjust AGR60 for equal roll-off on both the leading and

Table 5—28. (cont'd)

7 Adijust ABR130 for a nominal 80ns roll-off. Limits > 60ns
< 100ns.

8 Set both 8012B transition time verniers 10 and 11 to CCW.

9 Position first the pulse leading edge and then the pulse
trailing edge on the screen and check the transition times.
They should be <B5ns.

10 Set the 8012B polarity switch 19 to positive.

11 Repeat steps 2 to 5 for the positive pulse and adjust

ABR104 for equal roll-off on both the leading and trailing
edges.

—% -J;—— roll-off

\ trailing edge

\
\

leading edge /

= -

12 Repeat steps 1 to 11 and re-adjust the potentiometers if
necessary.

trailing edges. BOARD A6
1] 1l$=!|_,'u‘t |l 1L
§e |8z 2w S R152 —-ru.c:-—-l"",E 128 | &
| = §| | | ] | i ! —R129— _ngg_; | I ggsu |
| x ‘-" 151
| o R53
PRYTENNOL N Ll |
x & = —Cn—- —C58 — @
IO/ " g% ¢ - 8% =
. 03 | & 1%
8 &~ |
LLitiiill b le JIb T %y NUSEYRY
FraXafaXE EO& | SEE  § 2 K2 gggggggg
ITITITITL 1 . | ETETTl? 5
| —m— @), L@ | '
-~ -
S0 58| (2
7 | [ |
o L1l @1
7 sefs S /238
7 AR i 1
BOARD A6
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Table 5—29. Internal Checks and Adjustments:

Double Pulse
OSCILLOSCOPE
182C
PULSE GENERATOR
80128
1810A
TRIG PULSE EXT.
out out A IN
Q [=]

1250-0077

B491A

1260—0780

10603A
10503A

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n—-104
VERNIER 3 center
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—14
VERNIER 6 CCw
PULSE WIDTH 7 10n—14
VERNIER 8 cCcw
TRANSITION TIME 9 5n—0.5U
LEADING EDGE 10 ccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 56.0-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 positive
EXT WIDTH/NORM/RZ SWITCH 24 NORM

Table 5—29. (cont'd)

STEP INSTRUCTION
1 Position the output pulse on the oscilloscope screen.

2 Adjust ABC35 for 9.5ns pulse width at 50% of pulse
amplitude.

9.5ns — — e 50% amp.

3 Set the 8012B pulse doubie/norm switch to double.

4 Adjust the 8012B delay vernier 6 for a pulse delay of

2 20ns between the pulse leading edges.

5 Adjust A5R188 to produce a first (undelayed) pulse of
the same width as the delayed pulse (9.5ns — see step 2)
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Table 5—30. Service Product Safety Check

STEP INSTRUCTION

1

Visually inspect interior of 8012B for any sign of ab-
normal internally generated heat, such as discolored printed
circuit boards or components, damaged insulation, or
evidence of arcing. Determine and remedy cause of any
such condition if the product is in warranty. Disconnect
power cord from line.

Check resistance from 8012B cabinet to ground pin on
power plug with suitable ohmmeter. The reading must be
less than one ohm. Flex the power card while making this
measurement to detect any intermittent discontinuity.
Check internal ground connections on boards and frame.
Also check resistance of any front or rear panel ground
terminals marked =.

Check resistance from 8012B cabinet to line and neutral
(tied together) with the power switch on and the power
source disconnected. The minimum acceptable resistance
is two megohms. Replace any component which results
in a failure or refer to production Memo or Service Note
issued by product division for alternate action.

Check the line fuses to verify that the correct values are
installed.

Check that the line voltage selector is set to the customers
requirements.

Check that all coaxial cables and wires inside the 8012B
are properly connected. Check that all boards are properly
connected and that there is good thermal contact between
the power supply transistors and the rear panel heat sink.

Inform the responsible product division of any repeated
failures in the above tests or any other safety features.

5—-23
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Table 5—31 Performance Test Record (1 of 4)

Hewlett-Packard
Model 8012B Tested by
Pulse Generator
Serial No. Date
Table o Results
No. Test Description Specified Actual
5-2 Pulse Period
20n—1u cCcw <20ns / >50MHz
cw >1us / <1IMHz
1u—.1m cCcw <1us/>1MHz
cw >.1ms / <10kHz
Am—10m cCcw <.1ms / >10kHz
cw >10ms / <100Hz
10m-1 CcCcw <10ms / >100Hz
Cw >1s/<1Hz
5-3 Pulse Delay
35n—1u CCw <3bns
Ccw >us
Tus—.1m CW >100us
ccw <1us
.Im—=10m cw >10ms
cCcw <100us
10m-—1 cw >1s
cCcw <10ms
5—4 Pulse Width
10n—1u Ccw >1us
1u—.1m cw >.1ms
ccw <1us
.1m—10m cw >10ms
cCcw <1ims*
10m—1 CwW >1s
CcCw <10ms
5-5 Minimum Pulse Width
step 2 <10ns
step 4 <10ns
5—6 Pulse Period Jitter
step 6 <1%
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Table 5—31 Performance Test Record (2 of 4)
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Results
Table
No. Test Description Specified Actual
5-7 Pulse Delay Jitter
step 7 <1%
5-8 Pulse Width Jitter
step 7 <1%
5—-9 Square Wave
20n—1u cCw 50% * 15%
cw 50% * 5%
Tu—.1m CCw 50% + 5%
cw 50% * 5%
.1m—10m ccw 50% + 5%
Cw 50% * 5%
10m—1 CcCcw 50% + 5%
cw 50% + 5%
step 2 il satisfactory 0
not satisfactory O
5-10 Duty Cycle
1u—1m >7%%
.1m—10m >75%
10m-—1 >75%
5—-11 Manual Operations _ satisfactory O
not satisfactory |
5-12 External Width
step 2 _ satisfactory O
not satisfactory 0
5-13 RZ Operation
step 2 e satisfactory O
not satisfactory O
step 3 — satisfactory O
not satisfactory O
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Table 5—31 Performance Test Record (3 of 4)

Results
Table
No. Test Description Specified Actual
5-14 Gate Operation
step 2 _ satisfactory O
not satisfactory O
step 3 _ satisfactory 0
not satisfactory O
step 4 — satisfactory Od
not satisfactory O
5-15 External Trigger Operation
step 2 _ satisfactory O
not satisfactory O
step 3 _ satisfactory O
not satisfacotry O
5-16 High Frequency Trigger Operation
step 1 _ satisfactory O
not satisfactory O
step 3 — satisfactory O
not satisfactory O
5-17 Trigger Output
Amplitude >1.0V
Width 16ns £ 10ns
step 3 — satisfactory O
not satisfactory O
step 4 = satisfaciory O
not satisfactory O
step 5 — satisfactory O
not satisfactory O
5—18 Rise and Fall Times (slow)
0.5u—50u CcCw <0.5us
cw >50us
50u—5m cCw <50us
cw >bms
5m—0.5 ccw <5ms
cw >0.5s
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Table 5—31 Performance Test Record (4 of 4)
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Results
Table
No. Test Description Specified Actual
5—-19 Rise and Fall Times (fast)
step 3 <bns
step 4 <bns
step 5 =0.5us
step 6 =0.5us
5-20 Transition Time Linearity
step 6 <5%
step 7 <5%
5-21 Pulse Shape
Polarity + Preshoot <5%
Overshoot <5%
Ringing <5%
Polarity — Preshoot <5%
Overshoot <56%
Ringing <5%
INT LOAD
5-22 Attenuator Calibration In Out
5.0-2.0 cw =5.0V =10V
CCw <2.0V <4V
2.0-1.0 Ccw =20V =4V
ccw <1.0V <2V
1.0-0.5 cw =1.0v =2V
ccw <0.5V <1V
0.5-0.2 cw =0.5V =1V
ccw <0.2V <0.4V
5-23 DC Offset
step 6 =>+2.5V
step 8 =>-25V
step 10 _ satisfactory

not satisfactory

oo
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6-1 INTRODUCTION

6—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

should not be automatically taken as indication of a fault.

6-3 ORDERING INFORMATION
6—4 General

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

6—6 To order a replacement part, address order
or enquiry either to your authorized Hewlett-Packard
sales representative or to:

SECTION 6—

DIAGRAMS AND REPLACEABLE PARTS —

CUSTOMER SERVICE
Hewlett-Packard Company,

333 Logue Avenue,

Mountain View, California 94040

or, in Western Europe, to:

Hewlett-Packarl (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 = battery
Cc = capacitor
CP = coupler
CR = diode
DL = delay line
DS = lamp

F = fuse

FL = filter
HR = heater
J = jack

K = relay

L = inductor
M = meter

T

- 4w x;nmIVOVC

<X =<
o s )

TP

Table 6—1. Reference Designators

= micro-circuit

= plug

= transistor

= resistor

= thermistor

= switch

= transformer

= terminal board

= vacuum, tube, neon
bulb, photocell, etc.

= voltage regulator

= cable

= socket

= crystal

= test point




Table 6—2,Diagram Notes

Unless otherwise stated:

capacitance in microfarads
inductance in microhenries
resistance in ohms

Wiring colour code:

black
brown
red
orange
yellow
green
blue
violet
grey
white

CONODOA_WN=O0O

Encloses front panel nomenclature

u1 Microcirciut

% Screwdriver Adjustment

assssss——— Primary Signal Path

931

Indicates wire colour using

resistor colour code.
—931—

Coaxial cable

| Chassis/Ground

P/O Part Of
F.S. Factory Selected
Zener Diode

connector and socket (X5)
with pin number (2).

| X5 Printed circuit board edge
% 2
|

Single pin or soldered
connection.

1
1
|
Coaxial Connector
Bolt down cable bush
. | i
l

Coaxial Connector
bulkhead mounted.

K1 Relay

mmmmmmmmmmmmmmmmmmmmmmmmfﬂmmmmmmm



A

Signal Schematic
number number

These references on a signal

leavin

iIndicate the signal destination:

The circle contains the signal
number and the square contains

the number of the schematic

a schematic diagram:

to which that signal goes.

6—3

These references on a signal

entering a schematic diagram
indicate the signal origin.

The circle contains the signal
number and the square contains

the number of the schematic
on which that signal originates

80128

MFR. '
MANUFAC TURER NAME

FRyC 2
FRCC9
GMO( 5
NC. B¢ S
Jl1l21
02114
N2735
veT713
072¢€3
126€7
13103
162C9
17537
1701
2622 6
2654 ¢€
264810
5€28¢
714GC0
71785
72136
73128
T5( 42
75¢€15
78727
82300
gL 4 c

SOVCCR ELECTRAONIQUE
GAM

DFUTSCHE VITPOKWM GMRH & CO
SYTETTNER=-TRUSH INC

ALLEN BRPADLEY (0

FEFROXCUPE CORP

RCA COFP SOLID STATE DIV
MOTOROLA SEMICCNDUCTOR PRODUCTS
FAIRCHILD SFMICONCUCTAR DIV
CLARCSTAT MFG CO INC

THERMALLOY CQO

COFNING GL WK FLFC CMPNT DIV
LAMP S TNC

MFPCC/CELECTRA CORP

GCWANCA FLECTEONICS CORP
CORNING GLASS WARKS (BRADFORD)
HEWLETT=PACKARD C CORPORATE HQ
SFPAGUE ELECTRIC CU

BUSSMAN MFG DIV OF MCGRAW=EDISON CO
TRW ELFK CNMPANENTS CINCH DIV
ELECTRC MOTIVE MFS5 CO INC

BFCKMAN INSTRUMENTS INC HELIPOT DIV
Tkw INC PHILADELPHIA DIV
LITTELFUSE IMC

C-wW INDUSTRIES

SWITCHCRAFT INC

AMPHFNOL SALES NIV NF BUNKER=RAMO

Table 6—3. Manufacturer Codes

ZIP
ADDRESS

L= VESINFT FRANCE

MEAUX FRANCE

G=RMANY

CAZENNOVIA NY
MILWAUKEE WI
SAUGERTIES NY
SOMMERVILLE NJ
PHOENIX AZ

MOUNTAIN
DIOVER NH

DALLAS TX
RALEIGH NC

TORRENCE

MINERAL WELLS TX
GOWAMDA NY

BRADFORD

PALD ALTYO CA
NJRTH ADAMS MA

ST LAUIS

ELK GROVE
WILLIMANTIC CT
FULLERTON CA
PHILADFLPHIA PA
DES PLAINES IL
WARMINSTER PA
CHICAGD TL
HAZELWOOD MO

VIEW CA

CA

PA

M0
VILLAGE 1L
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Figure 6—1. Assembly Diagram
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Table 6—4. Frame Replaceable Parts List

Reference HP Part e Mfr
arorenc Qty Description Mfr Part Number
Designation Number Code
AS O0BOL2-66508 BOARD ASSEMBLY, TIMING 28430 08012-66508
Ab 08012=-66506 BCARD ASSEMBLYs INTEGRATED AMPLIFIER 28430 08012~-665056
AT 0B0L2-66507 BOARD ASSEMBLY, MOTHER 28480 08012-66507
cl C140-0145 1 CAPACITOK~FXD 22PF +-5% S00MVODC MICA 72136 DM15C220J0500WV1CR
DS1 2140-0253 L LAMP=INCAND T=1 BULB 28V 17537 &&({ ANSI 6839)
Fl 2110~-0007 1 FUSE 1A 250V SLO-BLO 1.25X.25 UL 71400 MDL~-1
0510-0748 1 FUSEHOLDER-BLOCK 2=FU +25X1.25FUSE 71400 3823=-2
F2 2110~0202 1 FUSE «5A 250V SLO-BLD 1.25X.25 UL IEC 75915 313.5005
FL1 9105-3121 1 FILTER-ELEC 2A 28480 $100-3121
J1 1250-0118 5 CONNECTOR=RF BNC FEM SGL HOLE FR 80949 31-2221-1022
J2 1250-0118 CONNECTOR=RF BNC FEM S6L HOLE FR 90949 31-2221-1022
J3 125¢-C118 CONNECTCR-RF BNC FEM SGL HOLE FR 094G 31-2221~-1022
Jé 1250--0118 CONNECTOR=RF BNC FEM SGL HOLE FR 90949 31-2221-1022
J5 1250-0118 CONNECTOR=-RF BNC FEM SGL HOLE FR N 9%9 31-2221-1C22
MP1 1450=0404 1 LIGHT=IND LENS CAP CLR TL LENS 28480 1450-04 04
MP2 1460-1300 1 STAND, TILT 28480 1460-1300
MP4 5040=0445 2 FOOT ASSEMBLY 28480 5040=04 45
Mes 5040-1124% 1 KNOBy PUSHBUTTON, POWER 28480 5040=1124
MPS 0370-1005 6 KNOB=BASE-PTR 373 IN JGK SGI-DECAL 28480 0370-1005
MPT7 ¢3Te=-1097 1 KNOB=BASE=PTR 5 IN JGK SGI=-DECAL 28430 0370~-1097
MPB 00180-24T705 1 STANDOFF s REAR PANEL 28480 00180-24705
MPS 08012-60202 1 PANELs REAR 29480 08012-00204
MP10 08012-002086 1 PANELs FRONT 28480 08012=03 06
MPL11 08012-04101 2 COVER ASSEMBLY 28480 08C12=-UM01
R1 2100-3081 5 RESISTOR=-VAR CONTROL CC SOX 10% 10CW 12697 SERIFS &3M
R2 2100-3081 RESISTOR=vVAR CONTROL CC SOK 103 10CHW 12697 SERIES 63M
R3 2100-3081 RESISTOk=VAR CONTROL CC 50K 10% 10Cw 12697 SERIES &3M
Ré& 0758-0024 RESISTOR 100 5% .25W F TC=0+-100 24546 C5=1/4=-T0=101-J
kS 0758-0126 RESISTOR 51 5% .25W F TC=04=100 24546 C5=1/4=-T0=51R0=J
RT 2100~ 3081 RESISTOR=VAR CONTROL CC 50K 10% 10CwW 12697 SERIES &53M
R8 2100~-3081 RESISTOR=VAR CONTROL CC 50K 10% 10CwW 12697 SERIES 63M
R9 2100-2488 1 RESISTOR=VAR CONTROL CC 10K 20% LIN 12697 382
R1C 0757=-0796 2 RESISTOR B82.5 1% .5W F TC=0+-100 19701 MFTC=1/2-T0=82R5=F
R11 2100~ 3104 2 RESISTOR, VAR 50 OHM 10% 5W, CC ol121 08D
R12 2100~3104 RESISTOR, VAR 50 OHM 10X 5ws CC 01121 08D
R13 0698-5882 1 RESISTOR 18 5% .25W F TC=0+=100 24546 C5=1/4-T0=18R0-J
R14 0757-0796 RESISTOR 82.5 1% .5W F TC=0+¢=100 19701 MFTC=1/2-T0=82R5-F
R15 0757-0198 2 RESISTOR 100 1% .5W F TC=0+=-100 13701 MFTC1/2=T0=101-F
R16& 0757-0198 RESISTOR 100 1% .5W F TC=0+=100 19701 MFTCL/2=-TO=-101=-F
S1 3101-0903 1 SWITCH=SL OP3T-NS MINTR .5A 125VAC/DC 79727 Gl285=00034
52,83 3101-2042 2 SWITCH=-SL DPDT-NS STD 1.5A 250VAC SLDR
55 3101-0124 1 SWITCH=PB SPST NC MNOM 82389 962
Tl 08012-61101 1 TRANSFORMER, POWER 28480 0B012=-61101
Wl 08012-61622 1 CABLE ASSEMBLY, SHIL 28480 08012-61022
w2 08012=-61620 1 CABLE ASSEMBLY, SHIL POWER 28480 08012-61620
w3 08012=-61624 1 CABLE ASSEMBLYs SHIL 28480 08012-515624
We 08012-61623 1 CABLE ASSEMBLY, SHIL 28480 CBGCl2-61523
W5 o8ol2-61621 1 CABLE ASSEMBLY, SHIL INPUT 28480 08012~-61621

See Table 6—3 for Manufacturer Codes
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MP5
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Figure 6—
2. Component Layout — Board A5
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Table 6—5. Board A5 Replaceable Parts List

Reference HP Part s Mfr

S1oreno Qty Description Mfr Part Number
Designation Number Code

AS 08012-66508 1 BOARD ASSEMBLYs TIMING 28480 08012-66508
ASC1 0150-0121 20 CAPACITOR=FXD +1UF #B0-20% 50WVDC CER 23480 w15G=-0121

ASC2 0160-2055 47 CAPACITOR-FXD 0lUF +80-20% 100wvDC CER 26480 0160=-2055

ASC3 0160~-2055 CAPACITOR=FXD «OlUF +80-20% 100WVvDC CER 28480 0160-2055

ASC4 0160~-2055 CAPACITOR=FXD .01UF +80-20% 100WVDC CER 28480 0160~-2055

ASCS 0160-2199 1 CAPACITOR=FXD 30PF +=5% 300WVDC MICA 28480 0160=2199

ASCE 0180=-0374 -] CAPACITOR=FXD3 10UF#+=10% 20VDC TA=SOLID 56289 1500106X902082
ASCT 0160-2307 1 CAPACITOR=FXD 47TPF +=5% 300MVDOC MICA 28480 0160=2307

ASCB 0150-0121 CAPACITOR=FXD <1UF +80=-20% 50WVDC CER 28480 0150~-0121

ASC9 0150-0121 CAPACITOR=FXD «1UF +80-20% 50WVDC CER 28480 0150-0121
AS5C10 0160-2055 CAPACITOR=FXD +01UF +80=-20% 100WVDC CER 28480 0160-2055
ASC11 0160-2055 CAPACITOR=FXD 0lUF +B0=20% 1O0OWVDC CER 28480 0160-2055
AS5C12 0160-2055% CAPACITOR=FXD .01UF +80=20% 100WVDC CER 28480 0160-2055
AS5C13 0160-2055 CAPACITOR=FXD 01UF +80~-20% 100WVDC CER 28480 0160=2055
ASCl4 D160-2198 4 CAPACITOR=-FXD 20PF +=5% 300WVDC MICA 28480 0160=-2198
A5C1S 0160-2197 1 CAPACITOR=-FXD 10PF +=5% 300WVDC MICA 28480 0160=2197
ASC1l6 0160-2055 CAPACITOR=FXD .01UF +80-20% 100wVDC CER 28480 0160=-2055
ASC17 0160-2055 CAPACITOR=FXD .01UF +80-20% 100WVDC CER 28480 0160~-2055
ASC18 0160-2055 CAPACITOR=FXD 0lUF +80-20% 100WVDC CER 28480 0160-2055%
ASC19 0160-2055 CAPACITOR=FXD .01UF +80-20% 100WVYDC CER 28480 0160=-2055
ASC20 0160-2055 CAPACITOR=FXD .01UF +80=20% 100WVDC CER 28480 0160-2055
A5C21 0160-3714 1 CAPACITOR=FXD S5600PF +#-10% 250WVDC MET 20480 0160-3T1%
ASC22 0160-3725 3 CAPACITOR=FXD 6BUF +=10% 40WVDC MET 28480 0160=3725
ASC23 0180-0375 3 CAPACITOR=FXD; 6BUF+=10% 20VDC TA=SOLID 56289 1500686X902082
ASC24 0121-0046 3 CAPACITOR=V TRMR=CER 9/35PF 200V PC=-MTG 00865 304322 9/35PF N650
ASC25 0160-2055 CAPACITOR=FXD +OLlUF +80-20% 100WVDC CER 28480 0160-2055
AS5C26 0160-2055 CAPACITOR=FXD 0lUF +80-20% 100WyDC CER 28480 0160~2055
ASC27 0160-2055 CAPACITOR=FXD .O0lUF +80-20% 100WVDC CER 28480 0160=2055
ASC28 0160-2055 CAPACITOR=FXD Ol1UF +80-20% L00WVDC CER 28480 0160~-2055
ASC29 D160-2055 CAPACITOR=FXD O1UF +80-20% LOOWVDC CER 28480 0160~-2055
ASC30 0160~2055 CAPACITOR=FXD +O0lUF +80=-20% l00WVDC CER 28480 0150~2055
ASC3l 0160-2055 CAPACITOR=FXD .OlUF +80-20% l00WVDC CER 28480 0160=-2055
ASC32 0160-3220 2 CAPACITOR=FXD 6B0O0PF +=5% 250WVDC MET FR0OO9 CKB=58

ASC233 0160-3725 CAPACITOR=FXD «6BUF +=10% 40WVDC MET 28480 0160~3T725
ASC34 0180-0375 CAPACITOR~FXD3 &6B8UF+=10% 20VDC TA=SOLID 56289 1500686302082
ASC35 0121-0046 CAPACITOR=V TRMR=CER 9/35PF 200V PC=NTG 00865 304322 9/35PF N&650
ASC36 0150-0121 CAPACITOR=FXD lUF +80-20% 50WVDC CER 28480 o150-0121
ASC3T 0150-0121 CAPACITOR=FXD «lUF +80-20% 50WVDC CER 28480 0150-0121
ASC38 D150-0121 CAPACITOR=FXD +1UF +80-20% 50WVDC CER 28480 0150=-0121
ASC39 0160-2055 CAPACITOR=FXD .01UF +80-20% 100WVDC CER 28480 0160~-2055
ASC40Q 0160-2055 CAPACITOR=FXD .OLlUF +80-20% L00WVDC CER 28480 0160=2055
ASC4L 0160-2055 CAPACITOR=FXD .0lUF +#80-20% 100WVvDC CER 28480 0160=-2055
ASC4&2 D160-3220 CAPACITOR=FXD 6800PF +=5% 250WVDC MET FROO9 CKA=68

A5C43 0160-3725 CAPACITOR=FXD +68UF +-10% &40WVDC MET 28480 0160=-3725
ASC&4 0180-0375 CAPACITOR=FXD: 6BUF+=10% 20VDC TA=-SOLID 56289 150D0686X%202082
ASC45 0121-004& CAPACITOR-V TRMR=CER 9/35PF 200V PC=-MTG 00858 304322 9/35PF N650
ASC 46 0150-0121 CAPACITOR=FXD «lUF +B0-20% 50WvDC CER 28480 0l50-0121
ASC47 0150-0121 CAPACITOR=FXD o1UF +B80-20% 50WVDC CER 28480 0150=0121
AS5C4&8 0150-0121 CAPACITOR=FXD «1UF +80-20% 50WVDC CER 28480 0150=-0121
A5C49 0150-0121 CAPACITOR=FXD 1UF +80-20% SOWVDC CER 28480 0150=0121
ASC50 0140-0191 1 CAPACITOR=FXD 56PF +=5% 300WVDC MICA T2136 DM15E560J03004VICR
AS5CS1 0160-2055 CAPACITGR=FXD «0lUF +80=20% 100wVDC CER 28480 0160-2055
ASCS52 0160-2055 CAPACITOR=FXD OlUF +80-20% 100WVDC CER 28480 0160=-2055
A5C53 DIGD-ZQSS7 CAPACITOR=FXD +OlUF +80=-20% Ll00WVDC CER 28480 0160=-2055
ASC54 0160-2055 CAPACITOR=FXD 01UF +80=20% 100WVDC CER 28480 0160-2055
ASC55 0160-2198 CAPACITOR=FXD 20PF #=5% 300WVDC MICA 28480 0160-2198
ASCS56 0160-2055 CAPACITOR=FXD -0l1UF #B80-20% 100wVDC CER 28480 0160=2055
ASC57 0160-2055 CAPACITOR=FXD +01UF +B0-20% 100WVDC CER 28480 0150=2055
AS5SCS58 0160-2055 CAPACITOR=FXD .0lUF +80-20% 100WVDC CER 28480 0160-2055
ASCS59 D160-2055 CAPACITOR=FXD .0LUF +B0=-20% 100WVDC CER 28480 0160=2055
ASCED 0160-2055 CAPACITOR=FXD Ol1UF +80-20% 10Q0WvDC CER 28480 0160-2053
ASCE1 0160-2055 CAPACITOR=FXD .01UF +80-20% 100WVDC CER 28480 0160-2055
AS5Ce2 0160-2055 CAPACITOR=FXD .01UF +80-20% 100WVDC CER 28480 0160=-2055
ASC63 0160-2055 CAPACITOR=FXD .01UF +80-20% l00WVDC CER 28480 0160-2055

AS5C 6% 0160-2198 CAPACITOR=FXD 20PF +=5% 300WYDC MICA 28480 0160-2198
ASC&5 0160-2055 CAPACITOR=FXD .OLUF +80-20% 100wWVDC CER 28480 0160=2055
ASC66 0160-2055 CAPACITOR=FXD +0lUF +80-20% 100WvDC CER 28480 0160=-2055
ASCeB 0180-0374 CAPACITOR=FXD; 10UF+=10% 20VDC TA=S0LID 56289 150D106X902082
ASC69 0160-2055 CAPACITOR=FXD .01lUF +80-20% 100wVDC CER 28480 0160-2055
ASCR1 1901-0040 3% DIODE=SWITCHING 30V 50NA 2NS DO-35 28480 1901~0040
AS5CR2 1901-0040 DIODE=~SWITCHING 30V S50NA 2NS DO-35 23480 1901-0040
ASCR3 1901-004u DIODE-SWITCHING 30V SCNA 2NS DO=35 28480 1901=-0040
ASCRS 1901=0040 DIODE=SWITCHING 30V S50NA 2NS DO=35 28480 1901-0040
ASCRS 1901-0040 DICOE-SWITCHING 30V 50NA 2NS DO-35 28480 1901=0040

See table 6—3 for Manufacturer Codes
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Table 6—5 (cont’'d). Board A5 Replaceable Parts List
HP Part e Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
ASCRS 1901-0040 DIODE=SWITCHING 30V S50NA 2NS 00-35 28480 1901=0040
ASCRT 1902-0037 1 DIODE=INR 9,09V 10% 0O=7 PO=.4w 04713 10939-169
ASCRS 1901-0040 DIODE=-SWITCHING 30V SONA 2NS DO=35 23480 1901=-0040
ASCR9 1901-0040 DIODE=SWITCHING 30V 50NA 2N5 DO-35 28480 1901-0040
ASCR10 1901-0179 9 DIDDE=-SWITCHING 15V SCNA T50PS DO-T 28480 1901-0179
ASCR11 1901=-0040 DIVDE=-SWITCHING 30V SONA 2NS DOD=-35 28480 1901=0040
ASCR12 1901-0040 DIOCDE=-SWITCHING 30V 50NA 2NS 00-35 28480 1901-0040
ASCR13 19C1=CC4v DIODE=SWITCHING 30V 50NA 2NS DO-35 28480 1901~-0040
ASCR14 1901=0040 DIODE=SWITCHING 30V SONA 2NS DO-35 28480 1901-0040
ASCRLS 1901-0533 B DIODE=SCHOTTKY 28430 1901-0533
ASCR16 1901-0040 DIODE=SWITCHING 30V S50NA 2NS DO=-35 28480 1901-0040
ASCRLT 1910-0022 2 DIODE=GE 5V 60NA 3.5NS DO=-T 28480 1910-0022
ASCR18 1901-0040 DIODE=-SWITCHING 30V S50NA 2NS DO-35 28480 1901-0040
ASCR19 1902-0049 & & 04713 S 10939-122
ASCR20 1901=0040 DICDE=SWITCHING 30V 50NA 2NS DO-35 28480 1901-0040
ASCR21 1902=0126 2 DICDE=INR 2.61V 5% DO-7 PD=.4&W TC==,073%X 04713 51 10939-1%
ASCR22 1901-0040 DIODE=SWITCHING 30V 50NA 2NS DO=35 2B4B0O 1901=0040
ASCR23 1902-0025 3 DIODE~INR 10V 5% DO=T7 PO=.4W TC=+.06% 04713 SZ 10939-182
ASCR24 1902-0025 DIODE=INR 10V 5% DO=7 PD=.4W TC=+.06% 04713 SZ 10939-182
ASCR2S5 1901-0040 DIODE=-SWITCHING 30V 50NA 2NS D0-35 28480 1901-0040
ASCR26 1902=-0049 DIODE=INR 6.19V 5% DO=T7 PD=.%W TC=+,022% 04713 SZ 10939=-122
ASCR27 1902-0126 DIODE=INR 2461V 5% DO=7 PD=.4W TC==,.073% 04713 ST 10939-14
ASCR28 1910-0034% 1 DIOCE=GE 30V BONA B8NS DO=7 28480 1910-0034%
ASCR29 1901=-0040 DIGDE-SWITCHING 30V 50NA 2NS DO=35 28480 1901-0040
ASCR30 1901=-0C40 DICDE=-SWITCHING 3CV SCNA 2NS DO=-35 28480 1901-0040
ASCR31 1901=-0040 DIODE=SWITCHING 30V 50NA 2NS DO-35 28480 1901-0040
ASCR32 1901-0040 OIODE=-SWITCHING 30V 50NA 2NS DO-35 28480 1901-0047
ASCR33 19C1=C04u DIODE=-SWITCHING 30V S5S0ONA 2NS 00-35 28480 1901-0049
ASCR34 1902-0032 2 DIODE=INR 5.49V 5% DO=7 PD=.4W TC=+.,009% Q4TL3 SZ 10939-107
ASCR35 1902-0032 DIODE=2INR 5,49V 5% D0=7 PD=.4W TC=+.009% 04713 SZ 10939-107
ASCR36 1902-0025 DIODE=INR 1QV 5% DO-7 PD=.&4W TC=+.056% 04713 SZ 10939-182
ASCR3T 1901-0040 DIODE=SWITCHING 30V 50NA 2NS DO-35 28480 1901=-0040
ASCR38 1901-0040 DIODE=SWITCHING 30V S50NA 2NS DO-35 28480 1901-0040
ASCR39 1901-0533 DIODE-SCHOTTKY 28430 1901-0533
ASCR40 1901-0533 DICDE=SC HOTTKY 28460 1901-0533
ASCR&1 1901-0533 DIODE=-SCHOTTKY 28480 1901-0533
A5LYL 9100-1611 3 COIL=FXD MOLDED RF CHOKE .22UH 20% 24226 157220
ASL2 9100-161% 2 COIL=-FXD MOLDED RF CHOKE .82UH 10% 24226 15/820
ASL3 9100-1611 COIL=-FXD MOLDED RF CHOKE .22UH 20% 24226 157220
ASL4 9170-0029 ] CORE=SHIELDING BEAD 02114 56=590=55A2/8A
AS5LE 9140=-0179 2 COIL=FXD MOLDED RF CHOKE 22UH 10% 24226 157222
ASLT 9100~1613 3 COIL=FXD MOLDED RF CHOKE .&TUH 20% 24226 15/470
AS5LS8 9140-0094 1 COIL=FXD MOLDED RF CHUKE .68UH 10% 24226 15/680
ASLY9 9140-01T9 COIL=FXD MOLDED RF CHOKE 22UH 10% 24226 157222
AS5L11 9100~1611 COIL-FXD MOLDED RF CHOKE .22UH 20% 24226 157220
ASL12 9140-0096 2 COIL=-FXD MOLDED RF CHOKE 1UH 10% 24226 15/101
ASL13 9140-0096 COIL-FXD MOLDED RF CHOKE lUH 10% 24226 157101
ASL14 9100-1613 COIL=FXD MOLDED RF CHOKE .4#TUH 20% 24226 157470
ASL1S 9100-1613 COIL=FXD MOLDED RF CHOKE +47TUH 20% 24226 157470
ASL16 9140-0112 1 COIL=FXD MOLDED RF CHOKE 4+TUH 10% 24226 157471
ASL1Y 9170-0029 CORE-SHIELDING BEAD 02114 56=590-565A2/44
AS5L18 9100-1614 COIL=FXD MOLDED RF CHOKE .82UH 10% 24226 157820
A5L19 9170~-0029 CORE=-SHIELDING BEAD Q2114 56=590=-65A2/4A
ASMP28 1205=0037 10 HEAT=DISSIPATOR SGL TO=3& PKG 28480 1205-0037
A5MP29 1205-0037 HEAT=-DISSIPATOR SGL TC-3& PKG 28480 12G5=CC37
A5Q1 1854-0296 2 TRANSISTOR NPN SI TO=92 PO=310MW 28480 1854-02 96
AS5Q2 1854=-0296 TRANSISTOR NPN SI TO=92 PD=310Mw 28480 1854-029%
AS5Q3 1854=0C92 L3 TRANSISTOR NPN SI PC=200MW FT=600MHZ 284380 1854=0092
AS5Q4 1854=-0092 TRANSISTOR NPN SI PD=200MW FT=600MHL 28480 1854=-0092
AS5Q5 1653~-0096 1 TRANSISTOR PNP SI TJ3=18 PO=36UMN 28480 1853=-C09¢
AS5Q6 1854=-0019 &4 THANSISTCOR NPN SI TO=i8 PD=360Mw 284380 1854=0019
A5Q7 1853=0034% 3 TRANSISTCOR PNP SI T0O-18 PD=360MW 268480 1853=-0034%
A5Q8 1853=0uis TRANSISTOR PNP SI TO=18 PD=35CMw 28480 1853-0034%
A5Q9 1853=0357 15 TRANSISTOR PNP SI T3=18 PO=360MwW 26430 1853=0357
A5Q10 1853=003¢6 20 TRANSISTOR PNP SI PUO=310MW FT=250MHI 28480 1853-003K
AS5Q11 18£3=-C357 TRANSISTOF. PNP SI TG-18 PL=360Mw 26430 1853-0357
A5Q12 1853- 0357 TRANSISTOR PNP SI TO-1B PD=360MW 28480 1853-0357
A5Q13 1854-0345 8 TRANSISTOR NPN 2N5179 SI TJ-72 PD=200MW 04713 2N51T79
A5Q1% 1853-0357 TRANSISTGR PNP SI TO=18 PO=360MW 28480 1853=-0357
ASQ15 1853=0357 TRANSISTOR PNP 51 TO=18 PD=360MW 28480 1853-0357
A5Q16 1854~=0009 4 TRANSISTOR NPN 2NT26 ST TO=1B PD=300MW 28480 1854-0039
A5Q017 1854=0215 13 TRANSISTOR NPN SI PD=350MWd FT=300MHZ 06713 EPS 3611
A5Q18 1854-0215 TRANSISTOR NPN SI PD=350Md FT=300MHL 064713 SPS 3511
A5Q19 1854=C215 TRANSISTOR NPN SI PO=350Mw FT=300MHI 04713 SPS 3511
A5Q20 1854-0019 TRANSISTOR NPN ST TO=18 PD=360MnW 28480 1854-0019

See table 6—3 for Manufacturer Codes

—w e - . [ —— p—— e a—

—

a— Baae P -



oy lay Ay A Ay A4 Yy A oA A A A a A A s a s A a e W W R e NS YR YR YR

Table 6—5 (cont’'d). Board Ab Replaceable Parts List

HP Part e Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
AS5Q21 1853=-0036 TRANSISTOR PNP SI PD=310MW FT=250MHL 2848C 1853-003¢&
AS5Q22 1854=-0019 TRANSISTOR NPN SI TO=18 PD=360MW 28480 1854=0013
A5Q23 1853-0036 TRANSISTOR PNP S1 PD=310MW FT=250MHZ 28480 1853=-003%
AS0264 1853=0C35 TRANSISTOR PNP SI PD=310MW FT=250MHLZ 28480 1853=-0036
A5Q25 1853=0036 TRANSISTOR PNP S1 PD=310MW FT=250MHZ 28480 1853-0036
A5Q26 1853=0357 TRANSISTOR PNP SI TO-18 PO=360MW 28480 1853-0357
ASQ27 1853~-0036 TRANSISTOR PNP SI PD=310MW FT=250MHL 28480 1853=0036
ASQ28 1854=-0019 TRANSISTOR NPN S1 TO=18 PD=360MW 28480 1854-0019
A5Q29 1853-0034 TRANSISTOR PNP SI TO=18 PD=360MW 28480 1853=-0C234%
ASQ30 1854-0345 TRANSISTOR NPN 2NS5179 S1 TO=72 PO=200MNW 04713 2NS179
A5Q31 1854-0345 TRANSISTOR NPN 2N5179 SI TO=T2 PDO=200MW 04713 2N5179
AS5Q32 1853-0018 1 TRANSISTOR PNP SI TD=-T72 PD=20CMW FT=1GHIZ 28480 1853=0018
A5Q33 1853=0357 TRANSISTOR PNP S1 TO=18 PD=360MW 28480 1853=0357
A5Q34 1853~0036 TRANSISTOR PNP SI PD=310MW FT=250MHL 28480 1853-0036
45035 1853=0C3¢ TRANSISTOR PNP S1 PD=310MW FT=250MHZ 28480 1853=-003%6
A5Q36 1853=0036 TRANSISTOR PNP S1 PD=310MW FT=250MHZ 28480 1853-0036
A50Q37 1853-0038 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853=-02356
A5Q38 1853=0357 TRANSISTOR PNP ST TO=-18 PO=360MW 28480 1853=0357
A5Q39 1853=0357 TRANSISTOR PNP SI TO=18 PO=360MW 28480 1853=-0357
A5Q40 1854-0345 TRANSISTOR NPN 2N5179 SI TO=72 PD=200MW 04713 2N5179
AS5Q41 1B54=0345 TRANSISTOR NPN 2NS5179 SI TO=T2 PD=200MW 04713 2N5179
A5Q42 1854-0009 TRANSISTOR NPN 2N709 SI TO=18 PD=300MW 28480 1854=-0009
AS5Q43 1853-0357 TRANSISTOR PNP SI TO=18 PD=360MW 28480 1853=0357
A5Q44 1853=0015 1 TRANSISTOR PNP SI PD=200MW FT=500MHZ 28480 1853-0015%
A5Q45 1854~0345 TRANSISTOR NPN 2N5179 SI TO=T72 PO=200MMW 04713 2N5179
AS5Q46 1854~0345 TRANSISTOR NPN 2N5179 SI TO=72 PO=200Mw 04713 2N5179
ASQ4T 1854=0009 TRANSISTOR NPN 2NT709 SI TO=-18 PD=300MMW 28480 1854-0009
A5Q48 1854=-0215 TRANSISTOR NPN ST PD=35CMW FT=3GOMHL 04713 SPS 3611
A5Q49 1854=-0215 TRANSISTOR NPN SI PD=350MW FT=300MHL 04713 SPS 3611
A5Q50 1854=-0092 TRANSISTOR NPN SI PDO=200Md FT=600MHLZ 28480 1854-0092
A5Q51 1854=C092 TRANSISTOR NPN SI pD=200MW FT=600MHI 28480 1854=-0)92
A50Q52 1854~ 0009 TRANSISTOR NPN 2NTQ9 SI TO-18 PO=300MW 28480 1854=-0009
A5Q53 1853-0357 TRANSISTOR PNP ST TO-18 PD=360MW 28480 1853-0357
AS5Q54 1853=0218 2 TRANSISTOR PNP S1 TO=18 PO=360M4 28480 1853-0218
A5Q55 1853-0218 TRANSISTOR PNP 51 TO=18 PD=360MW 28430 1853-0218
ASK1 0758-0u2é 3 RESISTOR 10u 5% «25W F TC=(+-100 24546 . C5=1/4=-T0=101-J
AS5R2 0698-0083 [ RESISTOR 1.96K 1% <125W F TC=0+100 16299 Céh=1/8=-TU=1961~F
AS5R3 0698-0083 RESISTOR 1.96K 1% .125W F TC=0+-100 16299 C4=1/8=-TI=1961=F
ASR& 0757=-0276 1 RESISTOR 61.9 1% «125W F TC=0+=100 24546 C4=1/8=-T0=6192-F
ASRS5 0698-3443 2 RESISTOR 287 1% .125W F TC=0+=100 16299 C4=1/8=-T0=287R=F
ASR & D698=3443 RESISTOR 287 1% .125w F TC=0+=100 16299 C&=1/8=-T0=28TR~F
ASRT 0757=0448 3 RESISTOR 18.2K 1% .125d F TC=0+=100 24546 C4=1/8-T0O=-1822-F
ASRB 0757=-109% 3 RESISTOR 1.47K 1% .125W F TC=0+=100 24546 C4=1/8-TO=14T1~F
ASR9 0757-0401 1% RESISTOR 100 1% .125W F TC=0+100 24546 Cé4=1/8-T0=101=F
ASR10 0757=-0400 3 RESISTOR 90.9 1% <1250 F TC=0+-100 26546 C4=1/8-TO0=90R9=F
ASR11 0757=0421 3 RESISTOR 825 1% .125W F TC=0+=100 26546 C4=1/8-T0=825R=F
ASR12 0757-0282 2 RESISTOR 221 1% .125W F TC=0+-=100 26546 C4=-1/8=-T0=221R~=F
ASR13 0757=0420 & RESISTOR 750 1% .125W F TC=04+=100 245406 C4=1/8=TO=T51=F
ASR14 0757-0426 3 RESISTOR 1.3K 1% .125W F TC=04+=100 24546 C4=1/8=-TO=1301~F
ASR15 0698=4426 1 RESISTOR 158K 1% .125W F TC=0+=100 16299 Cé=1/8-TO=1581~-F
ASR16 0757=0407 b RESISTOR 200 1% 125w F TC=0#+=100 24546 C4=1/8=T0=201-F
ASR1T 0757=0395 3 RESISTOR 56.2 1% .125W F TC=0+=100 24546 C4=1/8-T0=56R2=F
ASR18 075T=-0442 11 RESISTOR 10K 1% «125W F TC=0+=100 26546 C4-1/8-T0-1002~F
AS5R19 0757-0399 3 RESISTOR B2.5 1% .125¢4 F TC=0+100 24546 Cé4=1/8-T0=82R5~F
AS5R 20 0757-0409 L) RESISTOR 274 1% .125W F TC=0+=100 245456 C&4=1/8=-TO0=2T&R~F
ASR 21 0757=0424 5 RESISTOR l.1K 1% .125w F TC=0+=100 24546 C4=1/8~T0-1101-F
ASR22 0757-0448 RESISTOR 18.2K 1% .125W F TC=0+=100 24546 C4=1/8-TO=1822-F
ASR23 0757-0283 1 RESISTOR 2K 1% .125W F TC=D+-100 24546 C4=1/8=T0=2001-F
ASR24& 0757-0428 2 RESISTOR 1.62K 1% .125W F TC=0+=-100 26546 C4=1/8=-TO=-1621-F
A5R25 0757=-0406 2 RESISTOR 182 1% .125W F TC=0+-100 24546 C4=1/8=-TO=1B2R=F
ASR26 0757=0443 & RESISTOR 11K 1% 125w F TC=0+=100 26546 C4=1/8-T0=1102=F
AS5R27 0757-0442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4=1/8-TO=-1002~F
ASR28B DT5T=0442 RESISTOR 10K 1% 125w F TC=0+=100 24546 C4=1/8-T0~1002=F
ASR 29 DI57T=-0274 11 RESISTOR 1.21K 1% .125W F TC=0+#-100 24546 C4-1/8~T0=1213=F
ASR30 0757=-0273 L RESISTOR 3.01K 1% .125W F TC=0+=100 24546 C4=1/8-T0=3011~F
ASR31 0757=0428 RESISTOR 1.62K 1X .125W F TC=0+=100 24546 C4=1/8=TO=1621-F
AS5R32 0693=-0085 1 RESISTOR 2.61K 1% .125wWw F TC=0+-100 16299 C4=1/8-T0O=2611-F
A5R33 0757=0404 L] RESISTOR 130 1T .125W F TC=0+-100 24548 C4=-1/8=-T0=-131=-F
ASR 3% 0757-0401 RESISTOR 100 1% 125w F TC=0+=100 24546 Cé4=1/8=-TO0=101=-F
AS5R 36 0757-0404 RESISTOR 130 1T .125W F TC=(Q+=100 24546 Cé=-1/8=-T0=131=F
ASF 37 0&98=-3151 1 RESISTOR 2.B8TK 1% .1254 F TC=0+=100 16299 C4%1/B=-T0=28T71=F
ASR 38 0698-0084 7 RESISTOR 2415K 1% .125W F TC=0+-100 16299 C4=1/8-TO=2151=F
ASR 39 0757=0438 12 RESISTOR S5.11K 1% .125« F TC=0+-100 24546 C4=1/8-TO=5111~F
ASR&D 0757=0420 RESISTOR 750 1% .125W F TC=0+#=100 245456 Ch~1/8=TO=751~F
ASR4L 0757=-0421 RESISTOR 825 1% .125W F TC=0+=100 24546 Cé~1/8-TO=-825R=F

See table 6—3 for Manufacturer Codes
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Table 6—5 (cont’'d). Board A5 Replaceable Parts List
Reference HP Part Ty Mfr
eTorans Qty Description Mfr Part Number
Designation Number Code
ASR&2 0757=0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-TO=101-F
ASP43 0757-0401 RESISTOR 100 1% .125W F TC=04=100 24546 C4-1/8-T0-101-F
ASR44 JT57-0403 2 RESISTOR 121 1% .125w F TC=0+-100 24546 C4=1/8=T0=121R=F
ASR&S 0757-0407 RESISTOR 200 1% .125W F TC=0+=100 24546 C4-1/8-T0=201=F
ASR&6 0698-0084 RESISTOR 2.15K 1% .125W F TC=0+=100 16299 C4=1/8-T0=2151~-F
ASR&T 0757=-0274 RESISTOR 1.21kK 1% 125w F TC=0+100 24546 C4-1/8=TO=1213~F
AS5RAB 0757-0438 RESISTOR 5.11K 1% .1254 F TC=0+-100 24546 C4=1/8=T0=5111=F
ASR49 0757-0438 RESISTOR 5.,11K 1% .125W F TC=0+100 24546 C4=1/8-TO=5111~-F
ASRS0 0757-0438 RESISTOR 5.11K 1% .125W F TC=04=-100 24546 C4=1/8-TO=5111-F
AS5RS51 0757=-0439 1 RESISTOR 6.81K 1% .125W F TC=0+=100 24546 C4~-1/8-TO=-6811-F
ASRS2 0757=0443 RESISTOR 11K 1% .125W F TC=0+-100 24546 C4-1/8-T0=-1102=-F
ASRS3 0757-0443 RESISTOR 11K 1% .125W F TC=0+=100 26546 C4=1/8=TO=1102~-F
ASRS4 0757=-0274 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 C4=1/8-T0=1213~F
ASRSS 0757-0274 RESISTOR 1.21K 1% .125W F TC=0+=100 24546 Cé=1/8=TO=1213=F
ASRS5& 0T757-0417 3 RESISTOR 562 1% .125W F TC=0+-100 245406 C4=1/8=TO=562R=F
ASRS7 0757=0438 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 Cé=1/8-TO=-5111~-F
ASRS8 0757-0433 2 RESISTOR 3,.,32K 1% .125W F TC=0+-100 245406 C4=1/8-T0=-3321~F
ASR59 0757-0427 3 RESISTOR 1.5K 1% .125W F TC=0+=100 24546 Cé=1/8-TO=1501~F
ASR60 0757-0273 RESISTOR 3,01X 1% .125W F TC=0+=100 24546 C&-1/8=-T0=-3011-F
AS5R61 0757-0273 RESISTOR 3.01K 1% .125W F TC=0+=100 24546 C4~1/8-T0=3011~-F
ASR 62 0757=-0391 1 RESISTOR 39.2 1X .1254¢ F TC=04-~100 24546 C4=1/8=-TO=39R2~F
ASR63 0698-3439 1 RESISTOR 178 1% .125W F TC=0+-100 16299 C4~1/8=-TO=17BR=F
ASR 64 0698-0084 RESISTOR 2.15K 1% .125W F TC=0+100 16299 C4-1/8-T0~-2151-F
ASR65 0757-0429 3 RESISTOR 1.82K 1% .125W F TC=0+=100 24546 C4~1/8-TO=1821=F
ASR 66 0757=-0447 1 RESISTOR 16.2K 1% .125W F TC=0+-100 245406 Cé4-1/8-TO=1622~F
ASR&T 0T57=-0421 RESISTOR 825 1% .125W F TC=0+=100 24546 C4=1/8=-T0=-825R~-F
ASRG68 0757-0278 3 RESISTOR 1.78K 1% .125W F TC=0+~100 24546 C4~1/8-TO=1781-F
ASR&9 0698-0084 RESISTOR 2.15K 1% .125W F TC=0+-100 16299 C4=1/8-T0=-2151~-F
ASRTO 0698-23492 10 RESISTOR 2,67K 1% .125W F TC=0+-100 16299 C4=1/8-T0=-2671-F
ASRTL 0698-3492 RESISTOR 2,67K 1% .125W F TC=0+-100 16299 C4~1/8=-TO=26TL-F
ASRT2 0698~-3492 RESISTOR 2.67K 1% .125W F TC=0+-100 16299 C4=1/8-TO=26T1~F
ASRT3 04698-3158 6 RESISTOR 23.7K 1% .125W F TC=0+-100 16299 Ca~1/8-T0=23T72-F
ASR T4 0698-3158 RESISTOR 23.7TK 1% .125W F TC=0+-100 16299 C4=1/8-T0=2372-F
ASRTS 0757-0438 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 CA-1/8=-T0=5111~F
ASRTS 0T757-0438 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4&=1/8-TO=5111-F
ASRTT 0757-0290 L] RESISTOR 6.19K 1% <125W F TC=0+-100 19701 MF&C1/8-T0-6191=F
ASRT8 0757-0390 L] RESISTOR 36,5 1% .125W F TC=0+=100 24546 C4=1/8-T0=36R5-F
ASRT9 0757-0393 L] RESISTOR 47.5 1T .125W F TC=0+=100 24546 C4~1/8=-TO=-4TR5-F
ASRBO 0T57-0390 RESISTOR 36.5 1% .125W F TC=0+=100 24546 C4=1/8-TO=36R5-F
ASRB1 0T757-0427 RESISTOR 1.5K 1% .125W F TC=0+=100 24546 C4=1/8=-TO=L501-F
ASR 82 0757=0409 RESISTOR 274 1T .125W F TC=0+=100 24546 C4=1/8-TO=2T4R~F
AS5RB3 0757-0404 RESISTOR 130 1% .125W F TC=0+=100 24546 Cé=1/8=-T0=131=F
AS5R B4 0758-0002 2 RESISTOR 560 5% .25W F TC=0+-100 24546 CS5=1/4=T0=561=4
ASRES 0757-0429 RESISTOR 1.82K 1% .125W F TC=0+=100 24566 C4~1/8~TO=1821~F
ASRB6& 0757-0284 3 RESISTOR 150 1X .125W F TC=0+=100 24546 C4-1/8-TO=151~F
ASRBT 0757-0284 RESISTOR 150 1% .125w F TC=0+=100 24546 C4=1/8-T0=151~F
ASR 88 0757-0282 RESISTOR 221 1% .125W F TC=0+=100 24546 C4=1/8=-T0=221R=F
ASRB9 0757-0389 3 RESISTOR 33.2 1% .125W F TC=0+=100 24546 C4=1/8=-T0=33R2-F
ASR 90 0698-3438 1 RESISTOR 147 1% .125W F TC=0+=100 16299 C&=1/8-TO=1&7R=F
ASR91 0698-3158 RESISTOR 23.7K 1% .125W F TCx0+=100 16299 C4=1/8-T0=-2372-F
ASR 92 0698-3158 RESISTOR 23.7K 1% 1254 F TC=0+-100 16299 C4=1/8-T0=2372-F
-A5R93 0698-3158 RESISTOR 23.7K 1X «125W F TC=0+-100 16299 C4=-1/8-T0O=2372~F
ASR 94 0698-4424 1 RESISTOR 1l.4K 1X .125W F TC=0+=100 16299 Cé4~1/8-TO=1401=F
ASR95 0757-0290 RESISTOR 6.19K 1% .125W F TC=0+100 19701 MF4C1/8=T0-6131~F
ASR 96 0757=-0401 RESISTOR 100 1% .125W F TC=0+-100 24548 C4=1/8-T0=101~F
ASR97 0757=-0278 RESISTOR 1.78K 1% <125 F TC=0+=100 24546 C4=1/8~-TO=1781~F
ASR98 0698-0094 RESISTOR 2.15K 1% .125W F TC=0+-100 16299 C4=-1/8=-TO=2151~F
ASR99 0757-0438 RESISTOR 5,11K 1% .125wW F TC=0+-1200 24546 C4=1/8=-TO=5111~F
ASR100 0T57-0438 RESISTOR Se1l1K 1% <125W F TC=0+-100 265456 C4=1/8=TO=5111=F
A5R101 0757-0438 RESISTOR 5.11K 1% .125W F TC=0+=100 24546 C4=-1/8=TO=5111~F
ASR102 0698=3492 RESISTOR 2.67K 1% .1254 F TC=0+-100 16299 C4=1/8=-T0=-26T1~F
ASR103 0698-3492 RESISTOR 2.,67K 1% .125W F TC=0+-100 16299 C4=1/8-TO0=246T1=-F
ASR104 0698=3492 RESISTOR 2.6TK 1% .125W F TC=0+-100 16299 Cé4=1/8=T0=~267L=F
AS5R105 0757-03%0 RESISTOR 36.5 1% .125W F TC=0+=100 24546 C4~-1/8-T0O=36R5~-F
ASR106 0757-0393 RESISTOR 47.5 1% .125W F TC=0+=100 24546 C4=1/8=-TO=4TR5-F
ASR107 075T7=-0427 RESISTOR 1.5K 1% .125wW F TC=0+=100 245406 C4=1/8=T0=1501~-F
ASR108 0757-0390 RESISTOR 36.5 1% «.125W F TC=0+=100 24546 C4=1/8=TO=36R5=~F
ASR109 0757=-0409 RESISTOR 274 1% .125W F TC=0+-100 24546 Cé4=1/8=-TO=2T4R~F
A5R110 075T7T-0404 RESJSTOR 130 1% .125W F TC=0+-100 24546 C4=1/8=TO=131~F
ASR111 0758-0002 RESISTOR 560 5% .25W F TC=0+-100 24546 C5=1/4=T0=561=J
ASR112 075T=0442 RESISTOR 10K 1% .125w F TC=0+-100 24546 C4=1/8=T0=1002=F
ASR113 0757-0429 RESISTOR 1.82K 1% .125W F TC=0#=100 245486 Cé4~1/8=-TO=-1821~F
ASR114 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4=1/8-T0~101=F
ASR115 0757=-039% 1 RESISTOR 51.1 1% .125w F TC=0+=100 24546 C4=1/8=-TO=51R1=F
ASR1l6 075T=-0442 RESISTOR 10K 1% .125w F TC=0+-100 26546 Cé&~1/8-TO=1002-F

See table 6—3 for Manufacturer Codes
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HP Part - Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
ASR1LT 0757- 0442 RESISTOR 10K 1% .125W F TC=0+=100 24546 Cé4=1/8=T0=1002~F
ASR118 0757=0346 9 RESISTOR 10 1% .125W F TC=0+4=100 24546 C4=1/8=TO=10RO=-F
ASR119 0698=-3492 RESISTOR 2.67K 13 .125W F TC=0+=100 16299 C4=1/8-T0=-2671~-F
AS5R120 0758=0126 2 RESISTOR 51 5% .25W F TC=0+=100 24546 C5=1/4=T0=51R0=J
A5R121 0757-0407 RESISTOR 200 1% .125W F TC=0+=100 245456 C4=1/8=-TO=201=F
ASR122 0757-0419 2 RESISTOR 681 1% .125W F TC=0+=100 245456 C4=1/8=-T0=681R=F
AS5R123 D757=0419 RESISTOR 681 1% .125W F TC=0+~-100 24546 C4-1/8-TO=-6B1R-F
ASR124 0757-0280 10 RESISTOR 1K 1% .125W F TC=0+=100 24546 Cé=1/8=TO=1001=F
A5R125 0757-0427 L] RESISTOR #4.75K 1% .125W F TC=0+=100 24546 Cé=1/8=TO=4T751~F
AS5R126 0757=-0405 3 RESISTOR 162 1% .125W F TC=0+-100 24546 C4~1/8=TO=162R=F
AS5R127 D757=0399 RESISTOR B2.5 1% 1254 F TC=0+=100 24546 C4=1/8=T0=82R5=F
AS5R128 0757-0411 & RESISTOR 332 1% .125W F TC=0+-100 24546 C4=1/8=T0=332R~=F
ASR129 0757-0424 RESISTOR 1.1K 1% .125W F TC=0+=100 24545 C4~1/8-T0=-1101~-F
A5R130 0757-0420 RESISTOR 750 1% .125W F TC=0+=100 24546 C4=1/8=TO=751=F
ASR131 0757-0278 RESISTOR 1.78K 1% .125W F TC=0+=-100 24545 C4=1/8=-TO~17B1~-F
AS5R132 0757-0438 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4~1/8-T0-5111-F
ASR133 0T757=-0426 RESISTOR 1.3K 1% .125W F TC=0+=100 26546 C4~1/8=T0=1301=F
ASR 134 0757-04QT7 RESISTOR 200 1% .125W F TC=0+=100 24546 C4=1/8=-T0O=201~F
ASR135 0757-0436 1 RESISTOR 4.32K 1% .125W F TC=0+-100 24545 C4=1/8=-TO=-4321~-F
A5R 136 0757-0409 RESISTOR 274 1% .125W F TC=04+~100 24546 Ca=1/8-TO=2T4&R=F
ASR137 0757=-0430 1 RESISTOR 2.21K 1% .125w F TC=0+-100 24546 CA=1/8=-T0=2211~F
ASR138 0757T=-0274 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 C4-1/8-TO=-1213~F
ASR139 0757-0405 RESISTOR 162 1% .125W F TC=0+-100 2645486 Cé4=1/8=TO=152R~F
ASR 140 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 24545 C4=1/8=-TO=101~F
AS5R141 0757=-0410 1 RESISTOR 301 1% .125W F TC=0+-100 24546 Cé=1/8=-TO=301R=F
ASR 142 0757=-0388 9 RESISTOR 30.1 1% .125W F TC=0+=100 24545 C4-1/8=T0=30R1=F
AS5R143 0757-0437 RESISTOR 4.75K 1% .125W F TC=0+-100 24546 C4~1/8=-TO=4T751-F
ASR144 0757-0280 RESISTOR 1K 1% «125W F TC=0+-100 245486 C4-1/8-T0-1001-F
ASR145 0757-0406 RESISTOR 182 1% .125W F TC=0+-100 264546 C4-1/8=-TO=182R-F
A5R 146 0757-1094 RESISTOR L1.47K 1% .125W F TC=0+-100 2645456 C4-1/8-TO=1471-F
ASR147 0757=-1094% RESISTOR 1.47K 1% .1254 F TC=0+-100 24546 C4=1/8=-TO=14TL-F
ASR 148 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 245646 Cé=1/8-TO=101-F
ASR149 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0=101~F
A5R150 0757-0346 RESISTOR 10 1% .125W F TC=04-100 245646 C4-1/8-T0~10R0=-F
AS5R151 0757-0414 1 RESISTOR 432 1% .125W F TC=0+-100 26546 C4=1/8=-TO=432R=-F
AS5R152 0757-0398 3 RESISTOR 75 1% .125W F TC=0+-100 24546 C4=1/8=T0=T5R0~F
AS5R153 0757T-0424 RESISTOR 1.1K 1T .125W F TC=0#=100 264546 C4=1/8=-TO=1101=F
AS5R154 0757=0424 RESISTOR 141K 1% «125W F TC=0+-=100 26546 C4~1/8=TO=1101~F
ASR155 0757-0280 RESISTOR 1K 1% .125W F TC=0+=100 24546 Cé=1/8-TO=1001~F
ASR156 0757-0398 RESISTOR 75 1% .125W F TC=0+-100 24546 Cé~1/8~TO=T5R0=F
ASR157 0757-0280 RESISTOR 1K 1% .1254 F TC=0+=100 24546 C4=1/8=-TO=1001=F
AS5R158 0757-0433 RESISTOR 3.32K 1% .125W F TC=0+=100 264546 Cé=1/8-T0=332]1~-F
ASR159 0757-0384 5 RESISTOR 20 1% .125W F TC=0+=100 19701 MFAC1/8=-T0~-=20R0=~F
ASR 160 0757=-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 Cé~=1/8=TO=101=F
ASR161 0757-0274 RESISTOR 1.21K 1% .125W F TC=0+=100 26546 Cé&~1/8-TO=-1213~-F
ASR 162 0698=3158 RESISTOR 23.7K 1% .125W F TC=0+-100 16299 C4=1/8=-T0=-2372-F
AS5R163 0757-0438 RESISTOR 5.11K 13 .125W F TC=0+=100 24546 Cé=1/8-TO=5111-F
AS5R164 0757-0346 RESISTOR 10 1X .125W F TC=0+=100 24546 C4=~1/8-T0=10R0=F
ASR165 0757-0346 RESISTOR 10 1% .125W F TC=0+=100 24546 C4=-1/8=-T0=10R0~F
ASR166 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4=1/8=-T0=101=F
ASR167 0757~-0407 RESISTOR 200 1% .125W F TC=0+¢=100 24546 C4=1/8=T0=201~F
ASR168 0757-0279 1 RESISTOR 3.16K 1% .125W F TC=0+=100 24546 C4&=1/8-TO=3161~-F
AS5R169 0757=0422 2 RESISTOR 909 1% .125W F TC=0+-100 24546 Ch=1/8=-T0=909R=F
AS5R1TO 0757=-0346 RESISTOR 10 1% .125W F TC=0+=100 24546 C4=1/8=T0=10R0O=-F
ASR1T1 0757-0346 RESISTOR 10 1% .125 F TC=0+-100 24546 C4=1/8-TO=10R0~-F
ASR1T2 0757=0346 RESISTOR 10 1% 1254 F TC=0+=100 24546 C4%=1/8=-TO=10R0=F
ASRLT3 0757-0395 RESISTOR 56.2 1% .125W F TC=0+#=100 24546 C4=-1/8=-T0=56R2=F
ASR1T4 0757-0407 RESISTOR 200 1% .125W F TC=0+-100 245456 C4=1/8-TO=201~F
ASRLTS 0757=0290 RESISTOR 6.,19K 1% .125W F TC=0+=100 19701 MF4CL/8=TO=6191~F
ASR1TS 0757-0408 4 RESISTOR 243 1% .125W F TC=04-100 24546 Cé=1/8=-TO=243R~F
ASR1TY 0683=-1055 9 RESISTOR 1M 5% .25wW FC TC==800/+900 ol1121 CB1055
ASR1T8B 0683=1055 RESISTOR 1M 5% .25W FC TC==800/+900 oL121 CB1055
ASR179 0683-1055 RESISTOR 1M 5% .25W FC TC==800/+900 01121 CBL0O55
AS5R 180 0683~-1055 RESISTOR 1M 5% .25W FC TC==800/+900 ol1121 CB105S%
ASR181 0633-1055 RESISTOR 1M 5% .25W FC TC==-800/+900 01121 CBLO5S5
ASR182 0683-1055 RESISTOR 1M 5% .25W FC TC==B00/+900 01121 CB1055
A5R183 D757-0388 RESISTOR 30.1 1% .125W F TC=0+=100 24546 C4-1/8-TO=-30R1=-F
ASR184& 0683~1055 RESISTOR 1M 5% .25W FC TC==-800/+900 ol1121 CB1055
ASR185 0683-1055 RESISTOR 1M 5% .25W FC TC==800/+900 oll121 c8l1055
ASR186 0683~1055 RESISTOR 1M 5% .25W FC TC==B00/+900 oL121 CB1055
ASR18T 0757=0422 RESISTOR 909 1% 125§ F TC=0+=100 26546 C4=1/8=T0=909R=F
ASR 188 2100=-0554 5 RESISTOR=VAR TRMR 500 OHM 10% C TOP ADJ 73138 T2PR500
ASR189 0T757-0388 RESISTOR 30.1 1% .125W F TC=04+=100 24548 C4=1/8-TO=30R1~=F
ASR190 0757-0408 RESISTOR 243 1% .125W F TC=0+=100 24566 C4=1/8=TO=243R=F
AS5R191 0757-0408 RESISTOR 243 1% .125W F TC=0#=100 24545 C4=1/8-T0=243R=F
ABR192 0757=-0401 RESISTOR 100 1% .125W F TC=0+=100 24548 C4=1/8=-T0=-101-F
ASR192 0757=-0401 RESISTOR 100 1% .125W F TC=0+=100 24546 Cé=1/8=-TO=101=F
AS5R193 0698-6422 1 RESISTOR 1.27K 1% .125W F TC=0+=100 16299 C4=1/8-T0=12T1=F
ASR199 0757-0412 1 RESISTOR 365 1% .125W F TC=0+=100 24540 C4=1/8=-TO=365R=~F

See table 6—3 for Manufacturer Codes
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Figure 6—3. Component Layout — Board A6
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nce HP Part g g Mfr

Referenc Qty Description Mfr Part Number
Designation Number Code

A6 08012=-566506 1 BOARD ASSEMBLY, INTEGRATED AMPLIFIER 28480 08012-656506
A6C1 0160-2055 CAPACITOR-FXD OLlUF +BD-20% 100WVYDC CER 28480 0160-2055

A&C2 0160-2198 CAPACITOR=FXD 20PF +=5% 300WvDC MICA 28480 0160=-2198

A6C3 0150-0121 CAPACITOR=FXD -1UF +80=20% 50MVDC CER 28480 0150-0121

ALC4H 0150-0121 CAPACITOR=FXD .1UF +80-20% S0WVDC CER 28480 0150-0121

A6CE 0160-2055 CAPACITOR-FXD .01UF #80-20% 100WVDC CER 28480 01560=2055

ABCT 0160-2055 CAPACITOR-FXD .01UF +80-20% 100WyDC CER 28480 0160=2055

AbCH 0160=-0174 5 CAPACITOR=FXD +4%7TUF +80=-20% 25WVDC CER 28480 0150=01T74%
A6CY 0160-0174 CAPACITOR=FXD .4TUF +80-20% 25WVDC CER 28480 0160-01 T4
A6C11 0160-3713 1 CAPACITOR-FXD 4TQ0PF +-10% 250WVDC MET 28480 0160-3713
A6C12 0160-3724 1 CAPACITOR=FXD .4TUF +=-10% 40WVDC MET 28480 0160-3724
ASC13 0180-0387 1 CAPACITOR=FXD; 4TUF+=5% 20vDC TA=-SOLID 56289 150D476X5020R2
A6Clée 0160-2204 1 CAPACITOR-FXD 100PF +-5% 300MVDC MICA 28480 0160=2204
AGC1S5 0150-0121 CAPACITOR=FXD «-1UF +80-20% 50WVDC CER 28480 o150=0121
A6Cle 0180-0374 CAPACITOR=FXD; 10UF+=10% 20¥DC TA=SOLID 562689 150DL06X902082
A6C17 0180-03T74 CAPACITOR=FXD;: 10UF+=10% 20V0O{ TA=-50LID 56289 150D106 X902082
A6C18 0160-2055 CAPACITOR-FXD .0LlUF +80-20% 100W¥DC CER 28480 0160=2055
A&C19 0160-2055 CAPACITOR=FXD +O0LlUF +80~20% 1Q0WVDC CER 28480 0160=-2055
A6C20 0150-0121 CAPACITOR=FXD .1UF +B80-20% 50WVDC CER 28480 0150-0121
A6C21 0160-2940 2 CAPACITOR=FXD 4TOPF +-5% 300WVOC MICA 28480 0160-2940
A6C22 0150-0121 CAPACITOR=FXD .1UF +80-20% SOWVOC CER 28480 0150=0121
A6C23 0160-3443 1 CAPACITDR~FXD «1UF +80-20% 50WvDC CER 28480 0160~3443
A6C24 0160-2940 CAPACITOR-FXD 4TOPF +-5% 300WVDC MICA 28480 0160=2940
A6L25 0180-1704 2 CAPACITOR=FXD LOOOUF +75-10% 40VDC AL 56289 39D0108G040GP&
A6C26 0180-1784 CAPACITOR=FXD 1000UF +75=10% 40VDC AL 56289 390108604 0GP%
a6C27 0160-2139 ] CAPACITOR=FXD 220PF #B80-20% 1000WVDC CER 28480 0160-2139
A6C28 0160-2139 CAPACITOR=FXD 220PF +80-20% 1000wvDC CER 268480 0160-2139
AGC29 0160-4213 2 CAPACITOR-FXD «1UF +-20% 50WVDC POLYE 28480 0160-4213
A6C30 0160-4213 CAPACITOR~FXD «lUF +-20% S0WVDC POLYE 28480 0160=-4213
A6C31 0150-0121 CAPACITOR~FXKD «l1UF +80=20% SOWVDC CER 28480 0150=-0121
AbC32 0180-03T74 CAPACITOR=FXD; 10UF+=10%.20VDC TA-S0LID 56289 1500106X902082
A6C33 0180-0374 CAPACITOR~FXD; LOUF+=10% 20vDC TA=-SOLID 56289 1500106 X9020R2
A6C 34 0150-0121 CAPACITOR-FXD <lUF +80-20% 50WVDC CER 28480 0150-0121
ABC3S5 @150-C121 CAPACITOR-FXD «l1UF +80-20% 50WVDC CER 28480 ol150-0121
A6LC36 0180-0309 2 CAPACITOR-FXD; 4«TUF+-20% 1O0VDC TA 56289 1500475 X001 0A2
A6C3T Q180-0309 CAPACITOR=FXD: §.TUF+=20% 10VDC TA 56289 150D475X0010A2
ASC38B 0160-0174 CAPACITOR=FXD «4JUF +80-20% 25WVOC CER 28480 0160-0174%
A6C40 g150-0121 CAPACITOR-FXD .l1UF +80-20% 50WVOC CER 28480 0150-0121
A6Cal 0150-0121 CAPACITOR-FXD .1UF +80-20% 50WVDC CER 28480 0150=0121
A6L4&2 0160-2055 CAPACITOR=FXD -O0LlUF +B0-20% 100WVDC CER 28480 0160-2055
A6C43 0180-0229 1 CAPACITOR=FXD; 33UF+-10% 10VvDC TA=SOLID 56289 1500336X901 082
A6C44 0l160-0174 CAPACITOR-~FXD .47JUF +80=20% 25wvDC CER 28480 0160-01T74
A6C4H6 0160-2055 CAPACITOR=FXD .O0LUF +80-20% 100WVDC CER 28480 0160~-2055
A6C4T 0160-2055 CAPACITOR=FXD .OlUF +80=20% 100WVDC CER 28480 01860~2055
A&CSC 0160-2139 CAPACITOR=FXD 220PF +B80-20% 1000WVOC CER 28480 0160=-2139
A6CS51 0160-2139 CAPACITOR=FXD 220PF +B80-20X 1000WVDC CER 28480 0160-2139
A6C52 0160-2139 CAPACITOR-FXD 220PF +80-20% 1000WVDC CER 28480 0l160-2139
A6C53 0160-2055 CAPACITOR=FXD OLlUF +80-20% 100WVDC CER 28480 0160=-2055
A6CS54 0160=-2055 CAPACITOR=FXD «01UF +80=20% 1L00WVYDC CER 28480 0160~-2055
A6CS5 0160-2139 CAPACITOR=FXD 220PF +80-20% 1000WVDC CER 28480 0160-2139%
A6C56 0160-2139 CAPACITOR=FXD 220PF +B0-20% 1000WVOC CER 28480 01460-2139
ABCST 0160-2139 CAPACITOR—-FXD 220Q0PF +80-20F 1000WvDC CER 28480 0O160-2139
A6C58 J160-0174% CAPACITOR~FXD «47UF +B0~20% 25WVDC CER 28480 0160-01 T4
ABC59 0160-2255 CAPACITOR—F XD 8.2PF

ABC59 0160—2249 CAPACITOR—FXD 4.7PF

A6CRS 1901-0533 O]00E=~SCHOTTKY 28480 1501-0533
A6CRG 1901-0533 OI0DE-SCHOTTKY 28480 1901-0533
AG6CRT 19G1-0040 DIODE-SWITCHING 30V SUNA 2NS DO-35 26480 1901-0040
AG6CRB 1501-0040 DIODE=SWITCHING 30V 50NA 2NS DO=35 28480 1901=-0040
ABCR9 1901-0179 OIODE=-SWITCHING 15V 50NA 750PS 00-7 28480 1901-0179
ABCRLD 1501-C179 DICDE-SWITCHING 15V 50NA 750P5 pO=-7 28480 1901-0179
A6CR1L 1901=-0179 DIODE-SWITCHING 15V SONA 750PS DO-T 28480 1901-0179
A6CR12 1901-0179 DIODE-SWITCHING 15V 50NA 750PS DO-T 28480 1901-0179
A6CRL3 1901~0040 DIODE~-SWITCHING 30V 50NA 2ZNS DO=35 28480 1901~-0040
A6CRL4 1901-0040 OIODE~-SWITCHING 30V 50NA 2NS DO-35 28480 1901-0040
AGCR1S 19C1-Cl7g CIODE-SWITCHING 15V 50NA 750P5 pO-7 28480 1901-0179
AGCRLE 1901-0179 DIODE=-SWITCHING 15V S50NA 750PS DO-7 28480 1901-0179
AGCRLT 1910-0022 DIODE-GE 5V &60NA 3.5NS DO-T7 28480 1910-0022
A6CR20 1902=3104 2 CIODE=INR S5.62V 5% DO-T7 PD=.4W TC=+.016% 04713 51 10939-110
A6CR21 1902-3104 DIODE=ZNR 5.62V 5% DO~T PD=.4W TC=+.016% 04713 51 10939~110
A6CR22 1902=-3137 2 DIODE=INR 8,06V 2% D07 PD=.dd TC=+4.052% 04T13 SI 10939-156
A6CR23 1902-3137 DIJDE=INR 8,06V 2% DO-7 PD=.4W TC=+.052% 04713 S? 10939=156
AGCR24& 1901-0040 DIODE=-SWITCHING 30V 30NA 2NS 00=35 28480 1901=-0040
A6CR25 1901=-0040 QIODE=-SWITCHING 30V SONA 2NS 00-35 28460 1501-0040
AECR26 1901-C040 DIDJE=-SWITCHING 3GV SCNA 2NS DC-35 28480 1501-0040
L6CR2T 1901=0040 DIODE=SWITCHING 30V S5O0NA 2NS DO-35 28480 1901=0040
A6CR29 1901-0040 DINDE-SWITCHING 30V 50NA 2N3 DO=33% 28480 19C1=-004&
A6CF30 1901=C042 DIODE~-SWITCHING 30V 50NA 2NS 20-35 28480 1901-0340
AGCR33 1902=3139 1 DINDE=INR B8.25V 5% DO-T7 PU=.4W TC=+,053% 04713 SZ 10939-158
AGCRI& 1901-0179 DIODE-SWITCHING 15V SONA T50PS DO-T7 28480 1901=-0179

See table 6—3 for Manufacturer Codes
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Reference Qty Description Mfr Part Number

Designation Number Code

A6CR3S 1901-0179 DIODE-SWITCHING 15V 50NA T50PS DU-7 26480 1901-0179
A6CK36 19C1-€533 DICD E=SCHOTTKY 29480 1631~0533
AGCR3IT 1901-0533 DINDE=SCHOTTKY 28480 1901-0533
A6CR3B 1902-0049 DIUDE-INR 6.19V 5T DO~7 PD=.4d TC=+.022% 4713 ST 1u939-122
46CR39 1902-0049 JIODE-INR 6,19V 5% DG=7 PD=.4W TC=+.022% 04713 $2 19939-122
A6CR4D 1901-0159 8 DIODE=PWR RECT 400V 750NA DO=41 04713 SF1358-4
A6CR4L 1901-0159 DIODE=-PWR PECT 400V T50NA DO-41 06713 SR1358-4
A6CR42 19€1-0159 J10DE-PWR RECT 400V 750NA DC-41 04713 SK1358-4
A6CR4 3 1901=-0159 OICDE=PWF RECT 400V 750NA DD-41 04713 SR1358-4
ABCR44 1901-0159 DIODE=-Pwk RECT 470V TSUNA DO-41 %713 SR1358-4
A6CR45 1901-0159 DIODE=PWh RECT 400V 750NA DD=41 04713 SR135R-4
A6LR46 1901-0159 DIDDE-PWR KECT 400V T50NA DO-41 04713 SR1358-4
A6CRGT 1901-0159 DIODE-PWR RFCT 405GV T5.NA DG-41 06713 521358-4
a6kl 0490=1079 1 RELAY=RFED 14 54 100V CGNT 5v-COIL 28480 0490-1079
ABK 2 0490-0617 1 RELAY=RFED 1C .25A 23V CONT SV-COIL 28480 (49C-CELT
A6L1 5145-Cl1% 2 COIL-FXO MOLDED RF CHUKZ S50QUH 5% 2642286 1¢/503
A6L2 9100-1612 1 COIL-FXD MOLDED RF CHOKE .33UH 2u% 24226 15/330
A&L3 9100-2247 1 COIL=FXD MOLDED RF CHOKF .luH 10% 24226 16/100
AGMP3 1205-0037 8 HEAT=0D1SSTPATOR S6L TN-36 PKG 28480 1205-0037
ABMP4 1205-0037 HEAT=DISSIPATUR 5GL Ti1-36 PK( 284B0 12105-0037
AEMPS 1205=CC37 HEAT=DISSIPATIF SGL TO-36 PKG 28480 1205-07237
AEMPS 1205- 0037 HEAT=DISSIPATUR SGL TO-36 PKG 28480 1205-0037
LOMPLS 1205-0037 HEAT-DISSIPATOR SGL TO-36 PKG 28480 1205=0037
AEMPLS 1205-0037 HEAT=DISSIPATOR SGL Tu-16 PKG 28480 1205--0037
A&MP19 1205-0037 HEAT=DISSIPATOR SGL ~L--% ’KG 28480 1205-0037
AEMPZ2D 1205-0u37 HEAT=-DISSIPATOR SGL TU-36 PKG 28480 1205-0037
ABMP21 1205-0033 6 HEAT=CISSIPATOR SGL TO=-5/T0-33 PKG, Q21 26480 1205- 0033
AGMP22 1205-0237 2 HEAT DISSIPATOR, 022 (SEE MP43) 28480 1265-0237
ALMP23 1205-0033 HEAT-0ISSIPATIR SGL TO-5/T2=39 PKG, (23 2€480 1215-0333
A6MP24 1205-0237 HEAT DISSIPATOR, 024 (SEE MP43) 28480 1205-0237
KEMP30 1205-G033 HEAT-DISSIPATOR SGL TG=5/T3=39 PKG, 030 28480 1205-0033
A6MP32 1205-0033 HEAT=DISSIPATOR SGL 7I=5/TJ=32 pyG, 032 28480 1205-0033
KEMPI4 1205-0033 HEAT=DISSIPATOR SGL TO-3/T0-39 PKG, 034 28480 1205-0233
AGMP3G 1205-2213 2 HEAT-DISSIPATOR SGL TG-5/TJ=3° pyr, 039 2B4ED 1295-0213
L6M P40 1205~0213 HEAT=DISSIPATUR SGL TO-5/TD-3% ppy, 040 28480 1205-0213
AEMP42 1205-0033 HEAT=DISSIPATOR SGL TG-3/TJ-39 PKG, 042 28480 1205-0033
LEMP&3 08012-01101 1 HEAT SINK Q22, Q24 (SEE MP22, MP24) 28480 08012=0110l
AbMP44 08012-01201 1 BRACKET, P.C. BOARD 28480 08012-91201
AEMPLS 2220=-001¢C i SCREM=MACH 4-40 .5-IN-LG FIL=-HD SLT=-REC 2E450 2220-0010
A6MP46 2190~ 0030 1 WASHER=-LK HLCL NO. 4 .115 IN ID .173 IN 28480 2130-0030
AEMPLT 0340-0473 1 INSULATORy TRANSISTUR 28480 0340-0473
A6KPGE 0340-0720 i INSULATOR=XSTR TO=18 .1=THK 28480 0340-0720
ABMP49 0380-0741 2 STANDOFF-RVT=ON .187LG 6-32THD .2500 BKS 28480 0380-0741
AEMP5D 0380-CT41 STANDOFF=RVT-ON +1B7LG 6~32THD .25GD BRS 28480 03800741
A6MP51 1200~0185 1 INSULATOR=-XSTR TO=5 .075=THK 13103 7717-86N RED
AEQ1 1854=0260 4 TRANSISTOR NPN 2N3227 S1 TO-18 PD=360MW 04713 2N3227
4602 1854=0260 TRANSISTOR NPN 2N3227 SI TO-18 PD=360MwW 04713 2N3227
A6Q3 1853-0357 TRANSISTOR PNP SI TO-18 PD=360MW 2848C 1853-0357
LAEQ4 1853-0357 TRANSISTOR PNP ST TO-18 PD=350MwW 28430 1853-0357
46Q5 1854=0630 2 TRANSISTOR NPN ST TO=52 PD=3560MW 04713 552077
A606 1854-0630 TRANSISTOR NPN S1 T0=52 PD=360MW 04713 552077
A609 1854-0215 TRANSISTOR NPN SI1 PD=350MW FT=300MHZ 04713 SPS 3611
A6Q10 1853-0036 TRANSISTOR PNP ST PD=310MW FT=250MHZ 28480 1853-0036
A6Q11 1853-0036 TRANSISTOR PNP S1 PD=310MW FT=250MHZ 28480 1853-0230
AbU12 1854-0215 TRANSISTOR NPN S1 PD=350MW FT=300MHZ 04713 SPS 3611
agul3 1854=0260 TRANSISTOR NPN 2N3227 SI TD-18 PD=360MW 04713 2N3227
L6ULY 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHI 28480 1653=-0U36
A6ul5 1853-0357 TRANSISTOR PNP SI TO=18 PO=360Mw 28480 1853-0357
A6016 1854-0260 TRANSISTOR NPN 2N3227 SI TO-18 PD=360MW 04713 2N3227
A6017 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SFS 3611
46Q18 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHI 28480 1853=-0036
ABULY 1853-0357 TRANSISTOR PNP 51 TO-18 PD=360MW 28480 1853-0357
A6Q20 1854-C345 TRANSISTOR NPN 2NS179 SI TO-72 PD=200MW 04713 2N5179
Aty21 1853-0201 2 TRANSISTOR PNP_S] TO-39 PO=IW Fl=1GHZ 28480 1853=0201
A6Q22 > (1854-03327> 2 | <YRANSTSTOR NPN ST T0=39 PO=IW FT=80 HL ) | 28480 1854-0332
A6Q23 1854-0332 ngﬁé] TOR NPN S1 TO~39 PD=1M,. FI=BOQMHI 28480 18540332
(A6Q2e L1853-0201 CTRANSTSTOR"P T'T0-39 PD=1W FT=1GHZ 28480 1853-0201
KEQ25 1853-0036 kYn‘m&'rf‘l’ﬁﬁ"no'sl POSIIOMW FT4250MHL 28480 1853~0036
46026 1854=0215 TRANSISTOR NPN ST PD=350MW FT=300MHZ 04713 SPS 3611
A6Q27 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611
A6Q28 1853-C036 TRANSISTOR PNP ST PO=310MW FT=250MHZ 28480 1853-0036
A6Q29 1854=0215 TRANSISTOR NPN ST PO=350Ms FT=300MHI 04713 SPS 3811
46030 1853-0027 2 TRANSISTOR PNP S1 TO=39 PD=1W FT=1QUMHZ 28480 1853-00327
A6Q31 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036
46032 1853-0027 TRANSISTOR PNP SI TO=39 PO=LlW FT=100MHZ 268480 1853-0027

See table 6—3 for Manufacturer Codes
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Table 6—6 (cont'd). Board A6 Replaceable Parts List
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HP Part . . Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A6Q33 1854=~0215 TRANSISTOR NPN SI PD=350MW FT=30UMHZ 04713 SPS 3¢ll
AGQ 34 1854-0039 2 TRANSISTOR NPN 2N3053 51 TO-5 PD=1w 04713 2N3053
AGQ3S5 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHL 2B4B0 1853-0036
A6336 1854-0013 1 TRANSISTOR NPN 2N2218A S1 TO=-5 PD=8DOMNW 04713 2N2218A
A6Q37 1853=0036 TRANSISTOR PNP S1 PD=310MW FT=250MHL 28480 1853-0036
A6Q38 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHI 04T13 SPS 3611
A&Q39 1853=0045 1 TRANSISTOR PNP 2N4036 SI TO=5 PD=1M 02735 2N&03 6
A6Q40 1854=0448 i TRANSISTOR NPN SI T0-39 PD=lW FT=100MHL 28480 1854~0448
A6Q%4]L 18%3-0036 TRANSISTOR PNP SI PD=310MW FT=250MHL 28480 1853-0036
A6Q 42 1854=0039 TRANSTISTOR NPN 2N3053 SI TO=5 PD=1lw 04713 2N3053
ABQ43 18540433 2 TRANSISTOR NPN SI PDO=90W FT=2MHI 284890 1854-0433
AEQEY 1854~0433 TRANSISTOR NPN SI PD=90W FT=2MHI 28480 1854=0433
A6R1 QT757-0402 i RESISTOR 110 1% ,125W F TC=0¢=100 245886 Cé~1/8-TO-111~-F
AGR2 OTST=0424 RESISTOR l.1K 1% .125W F TC=04+=100 24546 C4~1/8-TO=-1101~-F
ABR3 0698-0083 RESISTOR 1.96K 1% .125W F TC=04=100 16299 C4-1/8=-TO-1961~F
AGR & 0698-0083 RESISTOR 1.96K 1% .125W F TC=04+=100 16299 C4-1/8-TO=19561-F
AGRS 0757-0420 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8=TO=T51-F
A6R6 0757=0398 RESISTCR 75 1% .125w F TC=0+-100 263548 C4=1/8-TO=-T5R0-F
A6RT 0757-0393 RESISTOR 47.%5 1% .125W F TC=04+=100 264546 C4=1/8=TO=4TR5-F
AGRB 0757-0395 RESISTOR 56.2 1% .125W F TC=0+-100 24546 C&4=-1/8-TO=-56R2-F
A6RS 0757-0393 RESISTOKR 47,5 1% 125w F TC=0¢=100 2645406 C4~1/8-TO=&TRS~-F
AG6R 10 0758-012T 1 RESISTOR 430 ST .25W F TC=D+-100 24546 C5=1/4-TO=%31~J
AGR11 0757=-0388 RESISTOR 30.1 1% «125W F TC=0¢=100 24546 C4-1/8-T0=30RL~-F
A6R12 0757-0388 RESISTOR 30.1 1% .125W F TC=0+=100 24566 C4~1/8-TO=30RL=F
A6RL3 0757-0388 RESISTOR 30.1 1% .125W F TC=0¢=100 24546 Cé=1/8-TO=30RL~F
AGP 14 0757-0388 RESISTOR 30.1 1% .125W F TC=0+=100 24546 C4~1/8=-TO=30R1~-F
ABRILT 0758-006&2 2 RESISTOR 200 S% .25« F TC=04+=100 24546 C5-1/4-T0=201=J
A&R 18 0T58=-0062 RESISTOR 200 5% .25w F TC=0+#-100 245t 6 CS5=1/4-T0=201=J
AGR 23 0757T-0280 RESISTOR 1K 1% .1254 F TC=0#=100 245646 C4=-1/B=-TO=~1001~F
AGR 24 0757-0280 RESISTOR 1K 1% .125W F TC=0+=100 24546 C4=1/8-T0O-1001-F
ABLR25 0757-0280 RESISTOR 1K 1% 1254 F TC=0+-100 24546 C4-1/8-T0O=100L=-F
AGR26 Q757T=0418 1 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-TO=619R=F
AbR2Z28B 0698=3496 L3 RESISTNR 3.57K 1% 1254 F TC=0Q+-100 16299 C4=-1/8-T0=35TR=F
A&R 29 0698-3496 RESISTCR 3,57K 1% .125W F TC=0+=100 16299 C4=1/8-TO-357R~-F
AGR30 0698-3136 2 RESISTOR 17.8K LT .125W F TC=0+-100 16299 Cé4=1/8-TO=1T782=F
AGR 31 0698=31136 RESISTOR 17.8K 1% .125W F TC=0+-100 16299 C4-1/8-T0=1T782=F
AGR32 0698=3155 3 RESISTOR 4.,64K 1% .125W F TC=0+-100 16299 Ch=1/8-TFTO=kb&Ll-F
A6R33 0698-3155 RESISTCOR 4.64K LT .l125wW F TC=0+ 100 16299 C4=1/8-TO=hb41-F
AGR 34 0698-3242 5 RESISTOR 357 1% .125W F TC=0+=1J0 16239 C4-1/8-T0=35TA=F
A6R35 0698-3242 RESISTNR 357 1X .125W F TC=0+-100 16299 C4=1/8-TO=35TR=F
ABR 36 0757-0437 RESISTOP 4.,75K 1% .125W F TC=0+-100 24546 Ch=1/B-TO=4751-F
ABRAT 0758-0013 2 RESISTOR 120 5% .25W F TC=0+-100 24546 C5=1/4-T0O~121~J
A6R 3B 0758-0013 RESISTOR 120 5% «25W F TC=04=100 24546 C5=1/4-T0-121~-J
AGR 39 0758-0013 RESISTOR 120 5% .25d4 F TC=0+-100 24546 C5=1/4=-T0~-121~J
AGRAD 0757=-0408 PESISTOR 243 1% .125W F TC=0Q+-100 24546 Ch~1/8-TO=Z2&3R=F
AGR&4L 0757-0397 1 RESISTOR 68.1 L% .125W F TC=04=100 245646 C4=1/8=-TO=58R]1~-F
AG6R &2 D757T-0346 RESTSTOR 10 1% .125 F TC=0+-1092 24546 C4=1/8-TO0~10RO-F
AbR43 0757-0200 3 RESISTOR 5.62K 1% .125w F TC=0+-+100 26546 Cé=1/8=-T0O=562]1~F
AGR 44 0757T=-0346 RESISTOR 10 1% .1254 F TC=0+-100 26546 C4-1/8=-TO=10RO=F
ABR45 Q75T7T-0415 1 RESISTOR 475 1% .125# F TC=0+-100 24546 Ch=1/B=TO=&T5R=F
AGR&LT 0757-0280 RESISTOR 1K 1% .125W F TC=0+=100 24546 C4-1/8-T0O~-1001~F
AGR&B 0758-0030 1 RESISTOR 510 5% 25w F TC=0+-10J 24546 C5=1/4=-T0=511-J
AG6R 49 0758-00566 1 RESISTNR €20 5% .25W F TC=0+-100 24546 C5=1/4-TO=-621=J
A&RSD 0757-0403 RESISTOR 121 1Z .125w F TC=0+-100 24548 Cé=-1/8=T0=121%=F
AGRS] 0757=0405 RESISTOR 162 1% .125W F TC=0+-100 245486 Ch=1/8-TO=-162R-F
ABRS52 075T=-0284 RESISTOR 150 1% .125w F TC=0+-100 24546 C4-1/8-TO=151=F
A6KR 53 075T=0389 RESISTOR 33.2 1% .125w F TC=0+=100 24546 C4~1/8-TO=33P2~-F
AGR 54 0757-038¢9 RESISTOR 33.2 1% .125w F TC=0+=100 245456 C4-1/8-T0=33R2=F
ABR 55 0757-0426 RESISTOR 1.3K 1% .125W F TC=0+=100 264546 C4=1/8-TO0=1301~-F
ABRSS 1698-3492 RESISTOR 2.,67TK 1% .125w F TC=0+ 100 16299 C4&=1/8=T0=26T1=F
AGRST 0758-0007 1 RESISTMAR 150 S% .25# F TC=0+-100 24546 C5=1/4-T0=151=4
AGR S8 0698=3242 RESISTOR 357 1% .125W F TC=0+-100 16299 C4=-1/R=T0=357R~=F
A6P 59 QT757-0273 RESISTOR 3.01K 1T .125W F TC=0+-100 24546 C4=1/B-TO=3011=F
AGRG0D 2100-3211 3 RESISTOR=VAR TRMR 1KOHM 10X C TOP ADJ T3138 T2PR1K
AG6R B3 0757-0388 RESISTOR 30.1 1% .125w F TC=0+=100 24546 C&=1/8-TO=-30PLl=F
AGRGS 0757-0388 RESISTOR 30.1 1% .125W F TC=0+=100 245456 C4-1/8=-TO=30R1=F
ABRES 0757-0400 RESISTOR 90,9 1% .125Ww F TC=0+=100 24546 Ck=1/8-TO-90R9I=F
AGR &6 0757-0400 RFSISTOR 90.9 1% .125W F TC=0+=100 245456 C4=1/8=-T0=90R9=F
ABGRET 0698-3697 2 RESISTOR 43 5T 1w MO TC=0+=200 16299 FP32-1=T00=43R0~-J
AGR 6B 0498=-3697 RESISTOR 43 5% 1W MO TC=0+-200 16299 FP32=1=T00=43R0=J
AGRBS 2100-3210 1 RESISTOR=VAR TRMR 1lUKOHM 10% C TOP ADJ 73138 T2PR10OK
AGRTO 0T5T-0448 RESISTOR 18.2K 1T .125W F TC=0+-100 24546 C4=1/8-T0=1822=-F
ABRTL 0698-5887 2 RESISTOR 30 5% .25W F TC=0+-100 GMOOS CCA
ABRT2 0698-5887 RESISTOR 30 5% .25w F TC=0+=100 GMODS CCA
ABRTI 0757T=-0417 RESISTIR 562 1% .125W F TC=0+=100 24546 C4~1/B-TO-562R~-F
AR TS DTST-0417 RESISTOR 562 1% .125W F TC=0+-100 24546 C4-1/8-T0O=562R~F
ABRTS 0761-0035 3 RESISTOR 150 5% 1w MO TC=0+=200 24546 FP32-1-T00=-151~=J

Reference HP Part e Mfr
: : Qt Description Mfr Pa

Designation Number v P Code 3/ Number
A6R TS 0761-0035 RESISTOR 159 5% 1w MO TC=0+4-=200 24546 FP32=1=T00=151=J
ASRTT 0761-0035 RESISTOR 150 5% Iw MO TC=0#=200 24546 FP32=1=T00~151=J
AG6R T8 0757-0288 2 RESISTOR S.09K 1T .125W F TC=0+-100 19701 MF4CL/8-T0-9091~F
AGRTY 0757-0288 RESISTOR 9.09K 1% .125W F TC=0+-100 19701 MF&4C1/8=T0=9091~F
A6R BO 0757-0411 RESISTOR 332 1% .125W F TC=0+-100 245486 C4=1/8=T0=332R~F
ABRB1 0157T-0274 RESISTOR 1.21K 1% .125w F TC=0+-100 264546 C4-1/8=-TO=1213=F
A6RB2Z 0757-0274 RESTSTOR 121K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1213-F
A6RB3 0698-3242 RESISTOR 357 1% .125W F TL=04=100 16299 C4-1/8=T0=35TR=F
AER B4 0698-3242 RESISTOR 357 1% .125W F TC=0+-130 16299 C4-1/8-T0=35TR=F
A6RBS 07157-0274 RESISTOR 1.21K 1% .125w F TC=0#+-100 24546 C4=1/8=T0O=1213=F
AGRBE 0757-0274 RESYSTOR 1.21K 1% .1254 F TC=0+-100 24548 C4-1/8=-T0=1213=F
ABRBT 2100-0554 RESISTOR=VAR TRMF 500 OHM 10% C TOP ADJ 73138 T2PR500

LE&R BB 2100-0554 RESISTOK=VAR TRMR 500 JH4M 10% C TOP ADJ T3138 T2PR500

A6R B9 0698-3496 RESISTOR 3.5TK 1¥ 125w = TC=0+-100 16299 C4=1/8=T0=35TR=F
A6F 90 0698-3496 RESISTOR 3.5TK 1% .125W F TC=0+-100 16299 C4=1/8-T0=-3572~F
AER 91 0757-0280 RESISTOR 1K 1% .125w F TC=0+-100 24546 Cé=1/8-T0-1001=F
A6R92 0757-0411 RESISTOR 332 1% .1l25w F TC=0+-100 264546 C&-1/8=T0=332R~F
A6R93 0758-0093 4 RESISTOR 56 5% .25W F TC=0+=100 24546 C5=1/4-T0=-56R0-J
AGR94 0757-0280 RESISTOR 1K 1£ .1254 F TC=0+=100 24548 C4-1/8-T0-1001-F
AERGS 0758-0093 RESISTOR 56 5% .25W F TC=0+=100 24545 C5~1/4=-T0=56R0~J
A6R 96 IT57-0435 2 RESISTNR 3.92K 1% .125w F TC=0+-100 245406 C4-1/8-T0=-3921~F
ABRIT 2100-3211 RESISTOR~VAR TRMR 1KUHM 102 € TOP ADJ 73138 T2PR1K

AER 98 0698-3492 RESISTOR 2.6TK 1% 4125w F TC=0+=-100 16299 Ch-1/B=-T0-2671-F
L6R99 0811-0929 2 RESISTOR .51 5% 2W PW TC=0+=-800 15042 BWH2=R51 *J

A6R 100 0758-0093 RESISTOR 56 5% .25W F TC=0+=100 264546 C51/4-T0=56R0=J
A6R101 0758-0093 RESISTOR 56 5% 425w F TC=0+=100 264546 €5~1/4=-T0=56R0~J
A6R 102 0758-0029 1 RESISTOR 470 5% .254 F TC=0+-100 24546 C5«1/4=T0=6T71~J
A6R104 2100-2740 1 R:VAR CERMET 22K QHM 20% 28480 2100-2740

A6R 105 0757-0442 RESISTOR 10K 1% .125W F TC=0+-100 26546 Cé=1/8-T0-1002-F
AGR106 0757-0450 4 RESISTOR 22.1K 1% .125W F TC=0#-100 24546 C4-1/8-T0-2212~F
AGR107 0757=-0450 RESISTOR 22.1K 1% .125W F TC=0+-100 24546 C4-1/8~T0-2212~F
AGR108 0757-0450 RESISTOR 22.1K 1% .125W © TC=0+-100 24546 C4=1/8-T0=2212-F
AGR109 0757-0450 RESISTOR 22.1K 1% .125W F TC=0+-100 24546 Ch=1/8-T0=2212-F
AGR110 075T7=0444 & RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4~1/8-T0-1212~=F
AGR1LL 07570444 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO=-1212=F
ABR112 07570444 RESISTOR 12.1K 1% .125w F TC=0+-100 24546 Cé~1/8=TO=1212~F
A6R1L13 0T757-0444 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4=1/8-TO=1212=F
AGR1LS QT57-0442 RESISTOR 10K 1% .125W F TC=0+-100 26546 C4=1/8-T0=1002~F
A6F 115 0757-0442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4=1/8=T0=1002~F
A6R1Ll6 0757-0442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4~1/8-T0-1002~F
A6R11T 0T57-0442 RESISTOR 10K 1% .1254 F TC=0+-100 24546 C4-1/8-T0=-1002~F
AGR119 0698-3153 1 RESISTOR 3.83K 1% .125W F TC=0+-100 16299 C4-1/8-T0-3B31~-F
ABR120 0698-3155 RESISTNR 4,64K 1% .125W F TC=0+-100 16299 C4=1/8=TO=4641=F
ABR121 0T757-0411 RESISTOR 332 1X .125W F TC=0+=100 24546 Cé=1/8=T0=332R=F
AGR122 0758-0024 RESISTOR 100 5% .25W F TC=0+-100 24546 C5=1/4=T0=L01=J
A6R125 0757=-0384 RESISTOR 20 1% .125W F TC=0+-100 19701 MF4C1/8=T0=20R0-F
AbRL126 0757-0384 RESISTOR 20 1% .125W F TC=0+=100 19701 MF4C1/8-T0-20R0=F
A6R129 0757-0200 RESISTOR 5.62K 1% .125W F TC=0#+=100 24546 C4=-1/8=-T0=5621=F
ABR130 2100-3214% 1 RESISTOR=VAR TRMR 100KOHM LOX C TOP ADJ T3138 T2PR100K

A6R131 0T57-0456 2 RESISTOR 43.2K 1% .125W F TC=0+=100 24546 C4=-1/8-TO=-4322-F
ABR132 0757-0456 RESISTOR 43.2K 1X .125W F TC=D+~100 26546 Ch=1/8=-TD=4322~F
AGR133 0757-0290 RESISTOR 6.19K 1% .125W F TC=0#100 19701 MF&4C1/8-TQ=6191~-F
AGR134 0T757-0443 RESISTOR 11K 1% .125W F TC=0+=100 264546 C4h-1/8-TO=1102~-F
A6R135 2100-2782 1 R:VAR CERMET 100K OHM 20% LIN 0.5W 28480 2100-2782

A6R136 0757=0401 RESISTOR 100 1% .125W F TC=0+=100 24546 C4-1/8=-T0=101-F
A6R13T 0698=-0084« RESISTOR 2.15K 1X .125W F T(=0+-100 16299 C4=1/8=-T0=2151~-F
A6R138 0698-0084 RESISTOR 2.15K 1% .125W F TC=0+-100 16299 Cé4-1/8-T0-2151~F
AG6R139 0757-0384 RFSISTOR 20 1% .125W F TC=0+=100 19701 MF&C1/B-T0-20R0-F
ABR140 0757-0384 RESISTOR 20 1% .125W F TC=0+#=100 15701 MF4C1/8=T0=20R0~F
AGR141 0698-4458 2 RFSISTOR 590 1% .125W F TC=0+=100 2456406 C4=1/8=-T0=590R=F
AbR 142 0T757=0274 RESISTOR 1.21K 1% .125w F TC=04+100 24546 C4=1/8=T0=1213~F
AGR143 0757-0161 2 RESISTOR 604 1% .125W F TC=04+-100 24546 C4=1/8=TO=604R~F
AbR14G4 0757-0399 RESISTOR 82.5 1% .125W F TC=0+=100 245646 C4-1/8-TO0=82R5=F
A6R 145 0757-0161 RESISTOR 604 1% .125W F TC=0+-100 24546 C4~1/8=TO=604R=F
AbR146 0698-4458 RESISTOR 590 1% .125W F TC=0Q+#-100 24546 Cé=1/8-TO=590R=F
AGR14T 0757 1001 2 RESISTOR 56.2 1% .54 F TC=0+=100 19701 MFTCL/2=-TD-56R2~F
AGR 148 0757-1001 RESISTOR 5642 1% .5W F TC=0+-100 19701 MFTCL/2=T0D=56R2-F
AER149 2100-0554 RESISTOR=YAR TRMR 500 OHM 10% C TUP ADJ 73138 T2PRS00
AER150 2100-0554 RESISTOR=VAR TRMR S00 OHM 10% C TOP ADJ 73138 T2PR500
A6R151 0811-0929 RESISTOR .51 5% 2w PW TC=20+-800 T5042 BWH2=-R51-J
ABR 152 07570435 RESISTOR 3.,92K 1% .125W F TC=0+-100 24546 C4=1/8-T0-3921=F
AGR153 2100-3211 RESISTOR=-YAR TRMR LKOHM 10% C TOP ADJ T3138 T2PRLK
AGR154 0698-3492 RESISTOR 2.67K 1% +125W F TC=0#+-100 16299 C4=1/8=-TO=26T1-F
A6Ul 1820-0196 2 IC LIN REGULATOR 07263 T23HC
R6U2 1820-0196 IC LIN REGULATOR 07263 T23HC
AEV1 19C2=3105% 4 DIODE=-INR 5,62V 2% O0-T7 PD=.é4W TC=+.016% 04713 S§Z 10939-111
AbV2 1902-3105 DIDDE=INR 5.62V 2% DO=7 PD=.4W TC=+.016% 04713 SI 10939-111
BEV3 1902-3105 DIODE=INR 5462V 2% DO-T PD=.4W TC=+.016% 04713 SZ 10939-111
AEVEL 1902=3145 CIODE=INR 5.62V 2% DO-T7 PD=.4M TC=+.016% 04713 SZ 10939-111

See table 6—3 for Manufacturer Codes

See table 6—3 for Manufacturer Codes
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Figure 6—4. Component Layout — Board A7 — Front View




Table 6—7. Board A7 Replaceable Parts List

Reference HP Part — Mfr

; A N Qty Description Mfr Part Number
Designation umber Code
AT 08012-66507 1 BOARD ASSEMBLYs MOTHER 28480 08012=-66507
ATIS 1251-2026 1 CONNECTOR-PC EDGE 1B-CONT/ROW 2Z2-ROWS T1785 252-18-30-300
ATLL 9140-0118 COIL=-FXD MOLDED RF CHOKE 500UH 5% 24226 19/503
ATL2 5081-1973 IND AY (3 BEADS)
ATMP1 5020-3440 5 SPRING DETENT FOR S1, S2, S3, S6, S7 28480 5040-3440
ATRB Q0757-0437 RESISTOR 4,.T75K 1% .125W F TC=0+-100 24546 C4=1/8=TO0=4751=F
ATRY 0757-0200 RESISTOR 5.82K 1% .125W F TC=0+=100 24546 C4=1/8-T0=5621~F
ATR10 0757-0407 RESISTOR 200 1% .125W F TC=0+=100 24546 C4=-1/8-T0-201-F
ATR18 0760-0027 2 RESISTOR 150 2% 1W MO TC=0+-200 FROO3 c3z
ATR19 0760-0027 RESISTOR 150 2% IW MO TC=0+=200 FROO3 c3z2
ATR 20 0757=0172 1 RESISTOR 3T7.4 1X .5W F TC=04-100 19701 MFTCL/2~TO-3TR&4=F
ATR21 0T60-0026 2 RESISTOR 75 2% LW MO TC=0+-200 FROO3 c32
ATR22 0760-0026 RESISTOR 75 2% 1W MO TC=0+-200 FROO3 c32
ATR 23 0757=-0799 1 RESISTOR 121 1X .5W £ TC=0+~100 19701 MFTC-1/2-T0-121R~F
ATR 24 0698-3616 1 RESISTOR 62 5% 2W MO TL=0+-200 16299 FP42=-2=T00=62R0=J
ATR 25 0758=-0094 1 RESISTOR 62 5% .25W F TC=0+-100 24546 C5=~1/4-T0=62R0~J
ATR26 6757-0071 1 RESISTOR 247.5 1% .25W F TC=0#=100 13701 MF52C1/4-T0-24TRS~F
ATR2T 0698-44T6 1 RESISTOR 10.2K 1% .125w F TC=0+-100 24546 C4-1/8-T0=1022~F
ATR33 0758-0028 1 RESISTOR 270 5% .25W F TC=0+100 24546 C5=1/4=T0=271=J
ATS1 5040- 1109 2 SLIDE ASSEMBLYs P.C. SWITCH 28480 5040-1109
ATs2 5040-1109 SLIDE ASSEMBLY,y P.C. SWITCH 28480 5040-1109
ATS3 5040~-1110 1 SLIDE ASSEMBLYsy P.C. SWITCH 284380 5040=1110
ATSS 3101=1311 4 SWITCH=SL DPDT=NS STD .54 L25VAC/DC 28480 3101-1311
ATS6 5040-1111 1 SLIDE ASSEMBLYs P.C. SWITCH 28480 £040-1111
ATST 5040-1112 1 SLIDE ASSEMBLYs P.C. SWwITCH 28480 5040~-1112
A7sB 3101-1311 SWITCH=SL DPDT=NS STD .5A 125VAC/DC 28430 3101-1311
LTS59 3101-1311 SAITCH=SL DPDT-NS STD .5A 125VAC/DC 28480 31¢1-1311
AT7510 3101-1313 1 SWITCH=SL DP3T=NS MINTR .5A 125VAC/DC PC 79727 G1285=0004
ATS11 3101-13i1 SWITCH=SL DPDT-NS STD .5A 125VAC/DC 28480 3101-1311
A7S512 3101-172u 1 SWITCH-PB DPDT P=P &A 250VAC 28480 3101-1720
ATX& 1251=-2034 1 CONNECTOR=PC EDGE 10-CONT/ROW 2-ROWS 71785 252-10-30-300

08012 -66507
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NOTES

1. All d.c, voltages were measured with the following
pulse settings unless otherwise stated.

PULSE PERIOD 2 EXT+
VERNIER 3 ccw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—1l
VERNIER 6 ccw
PULSE WIDTH 7 10n—11
VERNIER 8 ccw
TRANSITION TIME 9 5n—0.51
LEADING EDGE 10 ccw
TRAINING EDGE 11 ccw
AMPLITUDE 12 5.0-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +

EXT WIDTH/NORM/RZ SWITCH 24 NORM

No external input signal

2. A model 3440A digital voltmeter with a 3444A
plug-in was used for the d.c. measurements,

3. A model 180C oscilloscope with 1801A and
1821A plug-ins was used for the waveform measurements.

4, A modsel B015A pulse generator was used to pro-
vide the external input signals.

Pulse settings as for d.c.
measurements (see note 1
except for:

EXTERNAL GATE

INPUT @ 330KHz
PULSE PERIOD (2) 20n—14
VERNIER@ Center
PULSE PERIOD (2) 20n—1u
VERNIER (3) ccw
VERNIER @ cw

PULSE PERIOD @ EXT (+)

EXTERNAL TRIGGER
INPUT

sine wave =500 KHz

0.2us/em

5V/cm
+17V—

"o

0.2us/em
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NOTES Pulse settings as for d. c. measurements 1V/em Pulse settings as for d. c. measurements 2V/em
(see note 1) except for: ¢ (see note 1) except for:
Q9c ov Q49¢
1. All d.c. voltages were measured with the following 0.3V PULSE PERIOD (2)  20n—1
pulse settings unless otherwise stated. PULSE PERIOD @ 20n—1u VERNIER @ cw
veRniER (3) cw +3,8V— pULSEWIDTH (7) SQUARE WAVE ov
PULSE PERIOD 2 EXT(+) f — e —_— e
VERNIER 3 ccw 0.5V/cm § 1V/em
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 35n—1U
VERNIER 6 CcCw 0.5us/cm
PULSE WIDTH 7 10n—14
(but set to SQUARE WAVE for voltages marked SW).
VERNIER 8 ccw
TRANSITION TIME 9 5n—0.5u
LEADING EDGE 10 ccw
TRAINING EDGE 11 CCwW
AMPLITUDE 12 5.0-2.0
VERNIER 13 Cw
OFFSET SWITCH 14 OFF
OFFSET VERNIER 15 - 1V /em +HIV—
SYM/NORM/COMPL SWITCH 17 NORM PULSE PERIOD(2)  20n-1u
INT LOAD 18 IN 1V/em
.|y S VERNIER cw
POLARITY 19 + PULSE PERIOD (2)  20n—1u ©,
EXT WIDTH/NORM/RZ SWITCH 24 NORM VERNIER @ cW
(but set to RZ and EXT WIDTH for voltages marked +17V—
RZ and EXT WIDTH respectively). PULSE WIDTH(7)  SQUARE WAVE /
1V/em
PULSE PERIOD@)  20n—1pu 1V/em
No external input signal required —7.5V— VERNIER@ cwW
PULSE WIDTH () SQUARE WAVE
0.5us/cm
2. A model 3440A digital voltmeter with a 3444A
plug-in was used for the d.c. measurements,
3. A model 180C oscilloscope with 1801A and External input to EXT. WIDTH/NORM/RZ
1821A plug-ins was used for the waveform measurements. connector on rear panel = 330 KHz
EXT WIDTH/NORM/RZ switch
4, A model 8015A pulse generator was used to pro-
vide the external input signals. 1V/em . 2V/em
—4.8v— NORM -8.4v— 1! Q43c e
PULSE PERIOD (2) 20n—1u
VERNIER (3) cw 2V/cm
PULSE WIDTH (7) SQUARE WAVE 1v/cm : RZ . -— Qad4c e
~a.ov— [y —d { ov—F
e EXT WIDTH 2V /em

Q47c e

0.5us/cm 0.5us/cm
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NOTES

1. All d.c. voltages were measured with the following
pulse settings unless otherwise stated.

PULSE PERIOD 2 EXT(+)
VERNIER 3 ccw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY & 35n—1u
"VERNIER 6 ccw
PULSE WIDTH 7 10n—14
VERNIER 8 ccw
TRANSITION TIME 9 5n—0.51
LEADING EDGE 10 ccw
TRAINING EDGE 11 ccw
AMPLITUDE 12 5.0—-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF

OFFSET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM

No external input signal

2. A model 3440A digital voltmeter with a 3444A
plug-in was used for the d.c. measurements.

3. A model 180C oscilloscope with 1801A and

1821A plug-ins was used for the waveform measurements.

4, A model 8015A pulse generator was used to pro-
vide the external input signals.

Pulse settings as for d. c. measurements
(see note 1) except for:

PULSE PERIOD (2) 20n—1u
vernier (3) cw
PULSE DELAY(5) 3Bn—1u
VERNIER @ Center

1V/em

—8.4V—

1V/iem

C35

Q31c
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NOTES
Pul tti for d.c. measurements
1. All d.c. voltages were measured with the following (s:eseniete ':)QSB:;:: for:
pulse settings unless otherwise stated. 1V/em
c45
PULSE PERIOD @ 20n—14 —8.4V—
PULSE PERIOD 2 EXT(+) VERNIER (3) cw
VERNIER 3 ccw
10n—1
PULSE DOUBLE/NORMAL 4  NORM PuLSE WIDTH (7) B i
PULSE DELAY 5 36n—14 VERNIER Center -
VERNIER 6 ccw - c
PULSE WIDTH 7 10n—1u e
VERNIER 8 ccw
TRANSITION TIME 9 5n—0,54
LEADING EDGE 10 ccw
TRAINING EDGE 11 ccw
AMPLITUDE 12 5.0-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
PULSE PERIOD On—1
OFFSET VERNIER 15 - LS ob (2) 20n—14
SYM/NORM/COMPL SWITCH 17 NORM VERNIER (3) cw
INT LOAD 18 IN PULSE WIDTH @ 10n—14
POLARITY 19 +
EXT WIDTH/NORM/RZ switch 24 NORM VERNIER Center
2V/em
No external input signal PULSE PERIOD @ 20n—1
VERNIER @ cwW g
puLse winTH (7) SQUARE WAVE 2V/em
2, A model 3440A digital voltmeter witha 3444A T T — =
plug-in was used for the d.c. measurements,
External input to EXTWIDTH 2V/em
EXT WIDTH/NORM/RZ
3. A model 180C oscilloscope with 1801A and connector on rear RZ 2V/em
1821A plug-ins was used for the waveform measurements. panel = 330 KHz T
EXT WIDTH/NORM/RZ 0.5us/em
4, A model 8015A pulse generator was used to pro- switch

vide the external input signals.
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Pulse settings as for d.c. measurements

(see note 1) except for:

NOTES
1. All d.c. voltages were measured with the following pulse PULSE PEHIOD@ 20n—14
settings unless otherwise stated.
VERNIER (3) cw
Press and release the MAN button 1 to change from one PULSE WIDTH @ 10n—1L
voltage level to the other. VERNIER Center
PULSE PERIOD 2 EXT (+)
VERNIER 3 ccw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 35n—1u
VERNIER 6 ccw
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 ccw
TRANSITION TIME 9 5n—0.5u
LEADING EDGE 10 ccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 5.0-2.0
VERNIER 13 cw
OFFSET switch 14 OFF
OFFSET vernier 15 -
SYM/NORM/COMPL switch 17 NORM
INT LOAD 18 IN
POLARITY 19 +
EXT WIDTH/NORM/RZ switch24 NORM
No external input required.
2 A model 3440A digital voltmeter with a 3444A plug-in PULSE PERIOD @ 20n—1u
was used for the d.c. measurements, VERNIER @ cw
3. A model 180C oscilloscape with 1801A and 1821A plug-ins PULSE WiDTH (D) 10n—11
was used for the waveform measurements. VERNIER Center
4 A model‘8015A' pulse generator was used to provide the LEADING EDGE . cew
external input signals.
TRAILING EDGE @ ccw 5V/em
LEADING EDGE @ Center
TRAILING EDGE (17 Center 5V/cm

0.54s/em
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NOTES

All d.c. voltages were measured with the following
pulse settings unless otherwise stated.

Press and release the MAN button
one voltage level to the other.

1 to change from

PULSE PERIOD 2 EXT(+)
VERNIER 3 ccw
PULSE DOUBLE/NROMAL 4 NORM
PULSE DELAY 5 35n—1u
VERNIER 6 CcCw
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 CCw
TRANSITION TIME 9 5n—0.5u
LEADING EDGE 10 ccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 6.0-2.0
VERNIER 13 cw
OFFSET switch 14 OFF
OFFSET vernier 15 -
SYN/NORM/COMPL switch 17 NORM
INT LOAD 18 IN
POLARITY 19 +

EXT WIDTH/NORM/RZ switch 24 NORM

No external input required

A model 3440A digital voltmeter with a 3444A plug-in
was used for the d.c. measurements.

A model 180C oscilloscope with 1801A and 1821A plug-
ins was used for the waveform measurements.

A model 8015A pulse generator was used to provide the
external input signals.

Pulse settings as for d.c. measurements

(see note 1) except for:

PULSE PERIOD (2
VERNIER (3)
PULSE WIDTH ()
VERNIER(®)
LEADING EDGE
TRAILING EDGE (1)

PULSE PERIOD (2)
VERNIER (3
PULSE WIDTH(@)
VERNIER(®)
LEADIN G EDGE (0
TRAILING EDGE (1))

20n—1u
Cw
10n—14
Center
Center
CcCw

20n=11
cw
10n—1u
Center
Center
cCcw

5V/cm
ovV—

0.5us/ecm
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SECTION 7

BACKDATING

7-1 INTRODUCTION

7-2 This section contains backdating information
which adapts this manual to instruments with serial
numbers lower than that shown inside front cover.

Table 7—1. Manual Backdating Changes

7-3 CHANGE SEQUENCE

74 Changes are listed in the serial number order
that they occurred in the manufacture of the instru-
ment. In adapting this manual to an instrument with

a particular serial number, apply the changes in reverse
order. That is, begin with the latest change and progress
to the earliest change that applies to the serial number
in question. Table 7—1 lists the serial nubmers to which
each change applies.

Instrument Serial Number

Make Backdating Changes

1403G 0051 to 55
1412G 00101 to 170
1412G 00171 to 210
1412G 00211 to 270
1412G 00271

1412G 00272

1412G 00273, 274
1412G 00275

1412G 00276

1412G 00277

1412G 00278

1412G 00279, 280
1412G 00281

1412G 00282 to 284
1412G 00285 to 287
1412G 00288 to 292
1412G 00293

1412G 00294, 295
1412G 00296, 297
1412G 00298, 299
1412G 00300, 301
1412G 00302, 303
1412G 00304 to 310
1412G 00311 to 3156
1412G 00316

1412G 00317

1412G 00318
1412G 00319 to 321
1412G 00322 to 324
1412G 00325 to 330
1412G 00331 to 355
1633G 00356 to 490

7 through 1
7 through 2
7 through 3
7 through 4
7
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CHANGE 1 (for serial numbers 1403G 00051 to 55)

Table 6—4 and schematics 2, 3 and 4. Change the following components to:

A5 R150 0757—-0401 R—F 100 1% .125W
A5 R84 0757—-0417 R—F 562 1% .125W
A5 R111 0757-0417 R—F 562 1% .1256W

Table 6—5 and schematic 6. Change the following component to:
A6 R142 0757—-0427 R—F 1.6K 1% .125W

CHANGE 2 (for serial numbers 1403G 00051 to 1412G 00170)

Table 6—4 Change the following components to:

A5 L11 9100-1612 COIL CHOKE .33uH
A5 R168 0757—0437 R—F 4,75K 1%
Delete

A5 CR41 and A5 R199 (delete also from board A5 component layout).

Change schematic 3 as shown below.

FROM

FROM raz TO

150

Schematic 4. Change L11 to 0.33uH and R168 to 4.75K.

Table 6—4 Change the following components to:

A5 L3 9100-1613 COlL CHOKE .47uH
A5 R44 0757—-0401 R—F 100 1% .125W
A5 R102 0698-—-3492 R—F 2.67K 1%

Ab R139 0757-0407 R—F 200 1% .125W

Board Ab component layout and table 6—4.

Delete

CR15

Add

A5 R35 0757—-0400 R—F 90.0 1% .125W
On component layout add R35 in place of CR15.

Board A6 component layout.
Delete L4 and L5

R87
150

U
Q-

1IFL IEL {EL IEL JEL IEL IEL I!FL 4EL IEFL IEL I!FL IPFL (EL 1Ll IEDL ®EL el o1l oIeEr IED OIED KEL IFL IED D IEY IEDOITY Y O IFEl

13



Al

g RS - Al Al Al Al

L

e o

Table 6—5 Change the following components to:

FROM

47 5% 1W
47 5% 1W

A6 R67 0698—3698
A6 RG68 0698—3698

Delete L4 and L5

:lu:o
m ™

Change schematic 1, top right-hand corner, as shown below.

L3 15 L3 ¢ R35
22u 10 ey e

Schematic 2. Change R44 to 100 and R139 to 200.
Schematic 4. Change R102 to 2.67K.

Schematic 6. Change R67 and R68 to 47.
Schematic 7. Delete ferrite beads A6 L4 and A6 L5.

CHANGE 3(for serial numbers 1403G 00051 to 1412G 00210)

Table 6—5 Change the following components to:

A6 R85 0757—-0428 R—F 1.62K 1%
A6 R86 0757-0428 R—F 1.62K 1%
A6 R102 0757—0803 R—F 182

A6 K2 04900535 RELAY REED
A6 CR22 1902-3126 DIO BKDN 7.15V
A6 CR23 1902—-3126 DIO BKDN 7.15V

Schematic 6. Change R85 and R86 to 1.62K.
Change R102to 182. Change CR22 and CR23 to 7.15V.
Also change the d.c. levels on the following transistors,

Change d.c. levels at Q37 collector to +5.7V
+12V

Change d.c. levels at Q38 collector to —12V
—5.7V

Change d.c. levels at Q24 emitter to +7.3V
+12V

Change d.c. levels at Q22 emitter to —12V
—7.4V

CHANGE 4 (for serial numbers 1403G 00051 to 1412G 00270)

Board A5 component layout. Add C67 as shown below.
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ON UNDERSIDE OF BOARD

Table 6—4. Add the following component
A5 C67 0150-0093 C—F  .01uF 100V

Table 6—5. Change the following component to:

A6 C23 0150—-0093 C-F .01uF 100V
Schematic 1. Add C67 as shown below.

40y J

I}ggm

R27 R28
10K 0k ¥ CRI0

= mv,%)mu Lcu
10n

R 29
L21K

R51 R59
6.81K 15K

e 10n
/ RAMP VOLTAGE
SWING LIMITER

-16v

3

CR16
a 213"\ =169V ' »
=/

-1V

Schematic 5. Change C23 to 10n.
CHANGE 5 (for serial numbers as shown in table 8—1)

Board A6 component layout. Add C45 as shown below.
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Table 6—5 Change the following components to:
A6 R91 0757—-0274 R—F 1.21K 1%
A6 R94 0757-0274 R—F 1.21K 1%
Add A6 C45 0180-0061 C—F 100uF 15V
Schematic 5. Add C45 as shown below.
5
b e L
A7 = -1 dcn
5o I k 1 e
(ol e B A
:’m O 8
3 S6A L

Schematic 7. Change the values of R91 and R94 to 1.21K.

CHANGE 6 (for serial numbers 1403G 00051 to 1412G 00355)

Change the complete component layout for board A5 as shown on the following page.




CHANGE 7 (for serial numbers 1403G 00051 to 1633G 490

A7 )

Figure 2—3. Change as follows:

) (8]

y

> > > > > > >
> g g > > 8 g 2 > 8 g2z ] g2
- ~ - ~ e ~ = o
= § 8 4k e §
100 volts 120 volts 220 volts 240 volts

Page 6—4, 6—5. Change S2 and S3 for a single switch:

S2 3101-1609 switch 2 DPDT 1.5A, 250V AC.

Change MP9 08012—00204 panel rear.

Pages 6—17, 6—31. Change A7 L2 for 3 separate inductors:
A7 L2/3/4 9170—0029 bead.
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Figure 6—2. Component Layout — Board Ab




HEWLETT

SALES & SERVICE OFFICES

AFRICA, ASIA, AUSTRALIA

ANGOLA
Telectra
Empresa Técnica de
quipamentos

Eldctricos, S.A.R.L
.R. Barbosa Rodrigues, 42-1°DT.°
Caixa Postal, 6487

ul
Tel: 35515/
Cable TELSCTRA Luanda
AUSTRALIA
Hewlett- Packard Australia

314 Jnsepn Street
Blackburn, Victoria 3130

P.0. Box 36

Doncaster East, Victoria 3109
Tel: 89-6351

Telex: 31-024

Cable: HEWPARD Meibourne

Hewlett-Packard Australia
Pty

N Bndue Street

New Soum Wiles 2073
\ 449-

x; 21 56
Cabre HEWPARD Sydney
Hewlett-Packard Australia

Ltd
153 Greenhill Road
Parkside. S.A.. 5063
Tel: 272-5911
Telex: 82536 ADEL
Cable: HEWPARD ADELAID

H; EM m Packard Australia

141 Slwrlma Highway
N.dland! WA, 6009
5455

1: 86-
Talex 93859 PERTH
Cable: HEWPARD PERTH
H:wlnn-Packard Australia

121 Wullunqon‘! Street
Fy:hwlck A 2609

Tuter 625506 nberra
Cable: HEWPARD CANBERRA

Hewlett Packard Australia
Ltd

5th Floor

Teachers Union Building
495-499 Boundary Street
Sprin, HIII 4000 Queensland
Tel: 22

Cable HEWP#RD Brisbane
GUAM

Medical/Pocket Calculators Only
Guam Medical Supply, Inc.
Jay Ease Building, Room 210

P.0. Box 8947
Tamuning 96911
Tel: 646-4513

Cable: EARMED Guam

HONG KONG

Schmidt & Co.(Hong Kong) Ltd
P.0. Box 297

Connalight Centre

39th Fioor

Cunnaugm Road. Central

K
Tul *?25?2?1 5

Telex: 74766 SCHMC HX
Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Ltd

Kasturi Buildings
Jamshedji Tata Rd
Bombay 400 020

Tel: 2950 21

Telex: 001-2156

Cable BLUEFROST

Blue Star Ltd

Sahas

414!2 Vir Savarr.ar Marg
Prabhadev
Bomba 400 025
Tel: 45 78 87
Telex: 011-4093
Cable: FROSTBLUE
Blue Star Ltd

Band Box House
Prabhadevi
Bombay 400 025
Tel: 4573 01
Telex: 011-3751
Cable: BLUESTAR
Blue Star Ltd
14/40 Civil Lines

Cable: BLUESTAR
Blue Star Ltd

7 Hare Street

P.0. Box 506
Caicutta 700 001

Tel: 23-0131

Telex: 021-7655
Cable: BLUESTAR
Blue Star Ltd

7th & Bth Floor
Bhandari House

91 Nehru Place

New Delhi 110024
Tel: 634770 & 635166
Telex: 031-2463
Cable: BLUESTAR
Blue Star Ltd

Blue Star House
11/11A Magarath Road
Bangalore 560 025
Tel: 55668

Telex: 043-430

Cable: BLUESTAR
Blue Star Ltd
Meeakshi Mandiran
/1678 Mahatma Gandhi Rd
Cochin 682 016

Tel: 32069,32161,32282
Telex: 0885-514

Cable: BLUESTAR
Blue Star Ltd
1-1-117/1

Sarojini Devi Road

Secunderabad 500 003
Tel: 70126, 70127

Cable: BLUEFROST
Telex: 015-459

) PACKARD

Mito, |baragi 310
Tel:: 0292-25-7470

Blue Star Ltd

2/34 K

Madras 600034
Tel: 82056

Telex: 041-379
Cable: BLUESTAR
Blue Star Ltd
Nataraj Mansions
2nd Floor Bistupur
Jlm?_lhtdpul 831 001

Cable: BLUESTAR
Telex: 240

INDONESIA
BERCA Indonesia P.T
P.0. Box 496/Jkt
JLNsAbdul Muis 62

Jakarta

Tel: 40369, 43886,49255,356038
JKT 42895

Cable: BERCACON

BERCA Indonesia P.t

63 JL. Raya Gubeng

Surabaya
Tel: 44309

ISRAEL

Electronics & Engineering Div
of Motorola Israel Ltd

17, Kremenetski Street

P.0. Box 25016

Tel-Aviv

Tel: 38973

Telex: 33569

Cable: BASTEL Tel-Aviv

JAPAN
Yokogawa-Hewlett-Packard Ltd
Ohashi Building

59-1 Yoyogi 1-Chome
Shibuya-ku, Tokyo 151

Tel: 03-370-2281/92

Telex: 232-2024YHP

Cable: YHPMARKET TOK 23-724
Yokogawa-Hewleti-Packard Ltd
Chuo Bidg. . 4th Floor

4-20, Nishinakajima 5-chome
Yodogawa-ku, Osaka-shi
Osaka 532

Tel: 06-304-6021
Yokogawa-Hewlett-Packard Ltd
Nakamo Building

24 Kami Sasajima-cho
Nakamura-ku, Nagoya , 450
Tel: (052) 571-5171
Yokogawa-Hewlett-Packard Ltd
Tanigawa Building

2-24-1 Tsuruya-cho
Kanagawa-ku

Yokohama, 221

Tel: 045-312-1

Telex: 382- 3204 YHF YOK
Yokogawa-Hewlett-Packard Ltd
Mito Mitsu Building

105. Chome-1.San-no-maru

High Road

-Hewlett-Packard Ltd
\noue Building
1348-3, Asahi-cho, 1-chome
Atsugi, Kanagawa 243
Tel: 0462-24-0452
Yokogawa-Hewleft-Packard Ltd.
Kumagaya Asahi
Hachijuni Building
Ath Floor
IH Tsukuba

aya, Sa:tama 360
Tel Dd 5-24-6563

KENYA

Technical Engineering
Services(E. A JLtd .,

P.0. Box 18311

Nairobi

Tel: 557726/556762
Cable: PROTON
Medical Only
International Aeradwu:! A)Ltd.,
P.0. Box 1901

Nairobi A:ruort

Nairobi

Tel: 336055/56

Telex: 22201/22301
Cable: INTAERIO Nairobi

KOREA
Samsung Electronics Co . Ltd

20th FI. Dony Bang Bidg. 250, 2-K

C.P.0. Box

Taepyung-| Rn Cnunu Ku
Seoul

Tel: (23) 6811

Telex: 22575

Cable: ELEKSTAR Seoul
MALAYSIA

Teknik Mutu Sdn. Bhd
2 Lorang 13/6A

Section 13

Petalin, Jaya Selangor
Tel: 54394/54916

Telex: MA 37505

Protel Engineering

P.0. Box 1917

Lot 259, Satok Road
Kuching, Sarawak

Tel: 24
Cable: PROTEL ENG

MOZAMBIQUE

AN Goncalves, Lta

162, 1° Apt. 14 Av. D. Luis
Caixa Postal 107
Lourenco Marques

Tel 27091, 27114

Telex: 6-203 NEGON Mo
Cable: NEGON

NEW ZEALAND

Hew\en Pachalu (N.Z.) Ld
P.0. Box 9
Courtenay Flace

Wellington

Tel: 877-199

Telex: NZ 3839

Cable: HEWPACK Wellington
Hewlett-Packard (N.Z.) Ltd
Pakuranga Professional Centre
267 Pakuranga Highway
Box 51092

Pakuranga

Tel: 569-651

Cable: HEWPACK Auckland
Analytical/Medical Only
Medical Supplies N.Z. Ltd
Scientific Division

79 Cariton Gore Rd.. Newmarket
P.0. Box 1234

Auckland

Tel: 75-289

Cable:DENTAL Auckland
Analytical/Medical Only
yamca\ Sugpl\es N.Z Lid

147-161 Tory St

Cable: DENTAL, Wellington
Analytical/Medical Only
Medical Supplies N.Z. Ltd
P.0. Box
239 Sunmou Road
Christchurch
Tel: 892-019
Cable: DENTAL. Christchurch
Analytical/Medical Only
Medical Supplies N.Z. Ltd
303 Great Kmu Street
PO Bo:

Dunedin
Tel: 88-817
Cable: DENTAL, Dunedin

NIGERIA

The Electronics
Instrumentations Ltd

NGB/770 Oyo Road

Oluseun House

P.M.B. 5402

Telex: 31231 TEIL Nigeria

Cable: THETEIL Ibadan

The Electronics Instrumenta-
tions Ltd

144 Agege Motor Road. Mushin

P.0. Box 6645

Lagos
Cable: THETEIL Lagos

PAKISTAN

Mushko & Company, Ltd
Oosman Chambers
Abdullah Haroon Road
Karachi-3

Tel 5110?7 912027
Telex: 2894

Cable COOPERATOR Karachi
Mushko & Company, Ltd.
388, Satellite Town
Rawalpindi

Tel: 41924

Cable: FEMUS Rawalpindi

PHILIPPINES
The Online Advanced
Systems Corporation

Bth Floor, Filcapital Bldg
Ayala Avenue

lakati. MetroManila
Tel: 85-35-81, 85-34-91
Telex: 3274 ONLINE

RHODESIA

Field Technical Sales
45 Kelvin Road North
F’ 0 Box 3458

Tel 7052;1 (5 lines)
Telex: RH 4122

SINGAPORE

Hewlett-Packard Singapore
(Pte.) Ltd

1150 Depot Road

Alexandra P.U. Box 58

Si

70-
Telex HPSG RSZ 86
came HEWPACK, Smuapure

SOUTH AFRICA

Hewlett-Packard South Africa
(Pty.), Lid

Private Bag Wendywood

Sandton, Transvaal 2144

Hewlett-Packard Centre

Daphne Street, Wendywood,

Sandton, Transvaal 2144

Tel: 802-10408

Telex

8-4782
Cable: HEWPACK JOHANNESBURG

Service Department
Hewlett- Packam South Africa

P 6 ox !9325

Gramley, Sandton, 2018

451 Wynberg Extension 3,

Sandton, 2001

Tel: 636-8188/9

Telex: 8-2391

Hewlett-Packard South Africa
). Lid

P ox 120

Howard Place, Cape Province, 7450

Pine Park Centre, Forest Drive,
Pinelands, Cape Province, 7405
Tel: 53-7955 thu 9
Telex: 57-0006
Service Department
Hewlett-Packard South Africa
iP!g ), Ld
0. Box 37099
Overport, Durban 4067
Braby House
641 Ridge Road
Durban, 4001
Tel: 88-7478
Telex: 6-7954

TAIWAN

Hewiett-Packard Far East Ltd.,
Taiwan Branch

39 Chung Hsiao West Road
Sec. 1, 7th Floor

Tel 3519‘60

Cable HEWPACK TAIPEI
Hewlett-Packard Far East Ltd
Taiwan Branch

66-2 Chung Cheng 3rd. Road

Tcl {on) 2’3313 Kaohsiung
Analytical Only

San Kwang Instruments Co., Lid.,
No. 20, Yung Sui Road

Taipei

P
Tel: 3715(71-4 (5 lines
Telex: 22894 SANKWANG
Cable: SANKWANG TAIPE|

TANZANIA

Medical Onl

mllrnalicnar Aeradio (E.A ), Lid
Box 861

ov
o

ar es Salaam
Tel: 21251 Ext. 265
Telex: 41030

THAILAND

UNIMESA Co., Ltd
Elcom Research Building
2538 Sukumvit Ave.

m?kok
Tel: 3932387, 3930338
Cable: UNIMESA Bangkok

UGANDA

Medical Only

International Aeradio(E A.), Ltd.,
ox 2577

Kampala

Tel: 54388

Cable: INTAERIO Kampala
ZAMBIA

R.J. Tilbury éZambla} Ld
P.0. Box 2792

Lusaka

Tel: 73793
Cable: ARJAYTEE, Lusaka

OTHER AREAS NOT LISTED, CONTACT:

Hewdett-Packard Intercontinental
3200 H»GMew Ave
0, California 94304
Tel E415} 483-1501
TWX: 910-373-1267
Eanle HEWPACK Palo Aln
x. 034-8300, (X

CANADA

ALBERTA

Hewlett- F‘ackam Canada) Ltd.
11620A -

EdmonlunTsM 3T9

Tel. (403) 452-3670

TWX: 610-831-2431 EDTH
Hewlett-Packard %Canada] Ltd
210,7220 Fisher St. S.E

Twx: 610-821-6141

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd
837 E. Cordova Street
Vancouver VBA 3R2

Tel: (604) 254-0531

TWX: 610-922-5059 VCR

MANITOI
Hewlett- Packarﬂ (Canada) Ltd
513 Century St

St. James
Winni R3H OL8
Tel: (204) 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd
B0O Windmill Road
Dartmouth B3B ! 1

Tel: {902) 469-7!

TWX: 6I0-271- 4482 HF)(

ONTARIO

Hewilett-Packard (Canada) Ltd
1020 Morrison Dr

Ottawa K2H BK7

Tel: (613) 820-6483

TWX: 610-563-1636
Hewlett-Packard (Canada) Ltd
6877 Goreway Drive
Mississauga L4V 1M8

Tel: (416) 678-9430

TWX: 610-492-4246

QUEBEC

Hewlett-Packard (Canada) Ltd
275 Hymus Blvd.

Pointe Claire H9R 1G7

TLX: 05 821521 HPCL

FOR CANADIAN AREAS NOT LISTED:

Contact Hewleti-Packard (Canada)
Ltd. in Mississauga

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hmeﬂ Packard Argentina

m Leandro N. Alem 822 -
1001Buenos Aires

Tel: 31-6063,4,5,6 and 7
Telex: Public Booth N°9
Cable: HEWPACK ARG

BOLIVIA

Casa Kaviin § A

Calle Potosi’ 1130

P.0. Box 500
Paz

Tel: 4153053221

Telex: CWC BX 5298,ITT 3560082

Cable: KAVLIN

BRAZIL

Hewlett-Packard do Brasil

| eC. Lida

Avenida th Negro, 980
Alphaville

06400Barueri SP

Tel: 429-2148/9:429-2118/9

Hewlen-Packard do Brasil

l.eC. Ltda

Rua Padre Chagas, 32

90000-Pérto A[ﬂr&ﬁﬁ

Tel: (0512) 22-2998, 22-5621

Cable: HEWPACK Poto Alegre

Hew\eu Fackam do Brasil
ILE.C

Rua S\quzlra Campos, 53
Copacabana
20000 Rio de Janeiro
Tel: 257-80-84-D0DD (021)
Telex: 391-212-1905 HEWP-BR
Cable: HEWPACK

Rio de Janeiro

CHILE

Calcagni y Metcalfe Ltda
Alameda 580-01f. 807
Casilla 2118

Santiago, 1

Tel: 398613

Telex. 3520001 CALMET
Cable: CALMET Santiago

COLOMBIA

Instrumentacidn

Henrik A lanqehiek & Kier S.A
Carrera 7 No. 48-7

Apartado Aérea 6257

d, | D E
Tel: 69-88-77
Cable AAH\S Bogma
Telex: 044-

COSTA RICA

Cientifica Costarricense S A
Calle Central, Avenidas 1y 3
Apartado 10159

San José

Tel: 21-86-13

Cable: GALGUR San José
ECUADOR

Medical Only

AF V\zca\nc Compania Lida
Av_ Rio Amazonas No. 239
P.0. Box 2925

Quito

Tel: 242-150,247-033/034
Cable: Astor Ouito

Calculators Only
Computadoras y Equipos
Electrdnicos

P.0. Box 6423 CCI

Eloy Alfaro #1824 3°Piso
Quito

Tel: 453482

Telex: 02-2113 Sagita Ed
Cable: Sagita-Quita

EL SALVADOR

Instrumentacion y Pracesamiento
Electronico de el Salvador

Bulevar de los Heroes II-48

San Salvador

Tel: 252787

GUATEMALA

PESA
Avemua La Reforma 3-48
una 9
Guatemala City
Tel: 63627, 64?86
Telex: 4192 Teletro Gu

MEXICO
Hewlett-Packard Mexicana,
SA deCV

Torres Adalid No. 21
Col. del Valle
Mexico 12. D.F

Tel: (905) 543-42-32
Telex: 017-74-507

11° Piso

Hewleft-Packard Mexicana
SA deCV

Ave, Constitucidn No. 2184
Monterrey, N.L
Tel: 48-71-32, 48-71-84
Telex: 038-843

NICARAGUA

Roberto Terdn G.
Apartado Postal 689
Edificio Terdn

Managua

Tel: 25114, 23412,23454
Cable: ROTERAN Managua
Calculators Only

Cientifice Costarricewse S.A
Ciudad Jardin D-1
Managua

Tel: 24108

PAN

Eiacndmcu Balboa, 5.A.
P.0. Box 4929

Calle Samuel Lewis
Cuidad de Panama
Tel: 64-2700

Telex: 3431103 Curunda.

Canal Zone
Cable: ELECTRON Panama

PARAGUAY

Z.J. Melamed SR L

Divisidn: Aparatos y Equipos
Médicos

Divisidn: Aparatos y Equipos
Cientificos y de Investigacion
P.0.Box 676

Chile-482, Edificio Victoria
Asuncidn

Tel: 91-271, 91-272
Cable: RAMEL

PERU

Compafia Electro Médica S A
Los Flamencos 145

San Isidro Casilla 1030
Lima 1

Tel: 41-4325

Cable: ELMED Lima

PUERTO RICO
Hewlett-Packard Inter-Americas
Puerto Rico Branch Office
Calle 272,

No. 203 Urb_Country Club
Carolina 00924

Tel: (809) 762-7255

Telex: 345 0514

URUGUAY

Pablo Ferrando S.A.
Comercial ¢ Industrial
Avenida Italia 2877

Casilla de Correo 370
Montevideo

Tel: 40-3102

Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezuela

CA

P.0. Box 50933

Caracas 105

Los Ruices Norte

3a Transversal

Edificio Segre

Caracas 107

Tel: 35-00-11 (20 lines)
Telex: 25146 HEWPACK
Cable: HEWPACK Caracas

'
FOR AREAS NOT LISTED, CONTACT:

Hewlett-Packard
Inter-Americas
3200 Hillview Ave
Palo Alto, California 94304

Iel (415) 493-1501

WX: 910-373-1260
Cable HEWPACK Palo Alto
Telex: 034-8300, 034-8493




MANUAL CHANGES

MANUAL IDENTIFICATION —
Model Number: 8012B

Date Printed: Oct 1977

Part Number: 08012-90005

This supplement contains important information for correcting manual errors and for adapting the manual
to instruments containing improvements made after the printing of the manual.

To use this supplement:
Make all ERRATA corrections.
Make all appropriate serial number related changes indicated in the tables below.

— Serial Prefix or Number ——— Make Manual Changes - Serial Prefix or Number = Make Manual Changes
1448A 1
A NEW ITEM
CHANGE 1
Table 6-4,

AB: Change to HP Part No. 08012-66528, BD AY TIMING.

A6: Change to HP Part No. 08012-66526, BD AY INTG AMPL.

A7: Change to HP Part No. 08012-66527, BD AY MOTHER.

Add: A8, HP Part No. 08012-61921, AMPL VERN AY, INCLUDES R10 THRU R15 (R16 deleted).
A8R13: Change to HP Part No. 0757-0379, RESISTOR 12.1 1% .125W.

A8R14: Change to HP Part No. 0698-3626.

Delete: FL1.
A Add: J7, HP Part No. 1251-4470, CONN AC PWR MALE

Mfr Code 28480, Mfr Part No. 1251-4470
MP8: Add to description: P/O MP9.
MP9: Change to HP Part No. 08012-00224, PANEL REAR.
MP10: Change to HP Part No. 08012-00226, PANEL FRONT.
MP11: Change to HP Part No. 08012-74101.
S1 and S2: Add to description: P/O MP9.
T1: Change to HP Part No. 9100-3470, XFMR POWER.
W1: Change to HP Part No. 08012-61642.
NOTE
Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard

recommends that you periodically request the latest edition of this supplement. Free copies are available from all HP offices. When
requesting copies quote the manual identification information from your supplement, or the model number and print date from the

title page of the manual.

28 January 1978
3 Pages HEWLETT \hip PACKARD

Printed in U.S.A.



Model 8012B 08012-90005

- CHANGE 1 (CONT'D)
Table 6-4 {Cont'd),
W2: Change to HP Part No. 08012-61640.
W3: Change to HP Part No. 08012-61644.
W4: Change to HP Part No. 08012-61643.
W5: Change to HP Part No. 08012-61641.
Add: W6, HP Part No. 8120-1378, POWER CORD 7.5 FT.
Figure 6-2,
Add C70 between C1 and R13.
CR15: Change reference designator to R35.
CR17: Delete
Table 6-5,
AB: Change HP Part No. and Mfr Part No. to 0801 2-66528.
A5C2-4, 10-13, 16-20, 25-31, 39-41, 51-54, 56-63, 65, 66, 69: Change to HP Part No. 0150-0093, CAPACITOR-FXD
.01 UF +80—20% 100WVDC CER, Mfr Code 28480, Mfr Part No. 0150-0093.
ABC7: Change to HP Part No. 0140-0204, CAPACITOR-FXD 47 PF +—5% 500 WVDC MICA, Mfr Code 72136, Mfr
Part No. DM15E470J0500WV 1CR.
Add: A5C70, HP Part No. 0140-0201, CAPACITOR-FXD 12 PF 5% 500 VDCW MICA, Mfr Code 72136, Mfr Part
No. DM15C120J0500WV1CR.
A Delete: ABCR15, ABGCR17, and ASCR41
A5L3: Change to HP Part No. 9100-1613, COIL; FXD; MOLDED RF CHOKE; .47 UH 20%, Mfr Code 24266, Mfr
Part No. 15/470.
A5L11: Change to HP Part No. 9100-1612, COIL; FXD; MOLDED RF CHOKE; 33 UH 20%, Mfr Code 24226, Mfr
Part No. 15/330.
A5Q9, 11, 12, 14, 15, 26, 33, 38, 39, 43, 563: Change to HP Part No. 1853-0218, TRANSISTOR PNP SI CHIP T0-18
PD=360MW, Mfr Code 28480, Mfr Part No. 1853-0218.
Add: A5R35, HP Part No. 0757-0400, RESISTOR 90.9 OHM 1% .125W F TUBULAR, Mfr Code 24546, Mfr Part No.
C4-1/8-T0-90R9-F.
AB5R44: Change to HP Part No. 0757-0401, RESISTOR 100 OHM 1% .125W F TUBULAR, Mfr Code 24546, Mfr Part
No. C4-1/8-T0-101-F.
ABR67: Change to HP Part No. 0757-0917, RESISTOR 510 OHM 2% .125W F TUBULAR, Mfr Code 24546, Mfr Part
No. C4-1/8-T0-511-G.
AB5R84: Change to HP Part No. 0757-0727, RESISTOR 562 OHM 1% .256W F TUBULAR, Mfr Code 24546, Mfr Part
No. C5-1/4-T0-562R-F.
ABR90: Change to HP Part No. 0757-0402, RESISTOR 110 OHM 1% .125W F TUBULAR, Mfr Code 24546, Mfr Part
No. C4-1/8-T0-111-F.
AB5R111: Change to HP Part No. 0757-0727, RESISTOR 562 OHM 1% .25W F TUBULAR, Mfr Code 24546, Mfr Part
No. C5-1/4-T0-662R-F.
ABR139: Change to HP Part No. 0757-0407, RESISTOR 200 1%
125W F TC . 0+—100, Mfr Code 24546, Mfr Part No. C4-1/8-
TO-201F.
AB5R142: Change to HP Part No. 0757-0346, RESISTOR 10 1%
125W F TC= 0+—100, Mfr Code 24546, Mfr Part No. C4-1/8-
TO-10RO-F.
A5R168: Change to HP Part No. 0767-0437, RESISTOR 4.75K 1% .1256W F TUBULAR, Mfr Code 24546, Mfr Part
No. C4-1/8-T0-4751-F.
A5R193: Change to HP Part No. 0757-0274, RESISTOR 1.21K 1% .125W F TUBULAR, Mfr Code 24546, Mfr Part
No. C4-1/8-T0-1213-F.
Delete: ABR199.
Figure 6-3,
Add: ABC45 between ABC17 and ABR102.
Table 6-6,
AB: Change HP Part No. and Mfr. Part No. to 08012-66526.
ABC1, C6, C7, C18, C19, C42, C46, C47, C53, C54: Change to HP Part No. 0150-0093, CAPACITOR-FXD .01 UF
+80—20% 100WVDC CER, Mfr Code 28480, Mfr Part No. 0150-0093.
ABC13: Change to HP Part No. 0180-0097, CAPACITOR-FXD 47 UF +—10% 35VDC TA-SOLID, Mfr Code 56289,
Mfr Part No. 150D4746X9035S2. .
Add: ABC45; HP Part No. 0180-0094, CAPACITOR-FXD 100 UF +75—10% 25VDC AL, Mfr Code 56289, Mfr Part
No. 30D107G025DD2.
ABK2: Change to HP Part No. 0490-0535, RELAY-REED 1C 2560MA 28VDC 6VDC-COIL 3 VA, Mfr Code 15636,
Mfr Part No. RA 3042-1061.
AGMP44: Change HP Part No. and Mfr Part No. to 08012-01221.
Delete: ABMP47 and A6MP48.



Model 8012B 08012-90005

CHANGE 1 (CONT'D)

Table 6-6 (Cont'd),

ABMP49: Change HP Part No. and Mfr Part No. to 0380-0046.

A6Q3, Q4, Q15, Q19: Change to HP Part No. 1853-0218, TRANSISTOR PNP S| PD=360 MW F=800 MHz, Mfr Code
28480, Mfr Part No. 1853-0218.

ABQ5, Q6: Change to HP Part No. 1854-0354, TRANSISTOR NPN S| T0-52 PD=360 MW, Mfr Code 28480, Mr Part
No. 1854-0354.

AB6Q39: Change to HP Part No. 1853-0226, TRANSISTOR PNP SI, Mfr Code 28480, Mfr Part No. 1853-0226.

AB6R67, R68: Change to HP Part No. 0698-7031, RESISTOR 43 2% 1W MO, Mfr Code 28480, Mfr Part No. 0698-7031.

ABR75, R76, R77: Change to HP Part No. 0760-0027, RESISTOR 150 2% 1W MO, Mfr Code 27167, Mfr Part No.
FP-32.

ABR78: Change to HP Part No. 0757-0946, RESISTOR 8.2K 2%
.125W F TC= 0+—100, Mfr Code 24546, Mfr Part No. C4-1/8-
TO-8201-G.

ABR79: Change to HP Part No. 0757-0946, RESISTOR 8.2K 2%
.1256W F TC= 0+—100, Mfr Code 24546, Mfr Part No. C4-1/8-
TO-8201-G.

ABRI1, R94: Change to HP Part No. 0757-0274, RESISTOR 1.21K 1% .125WF, Mfr Code 24546, Mfr Part No.
C4-1/8-T0-1213-F.

ABR102: Change to HP Part No. 0757-0803, RESISTOR 182 1% .5WF, Mfr Code 19701, Mfr Part No. MF7C-1.

ABV1-V4: Change to AGCR1-CR4.

Table 6-7,
A7: Change HP Part No. and Mfr Part No. to 08012-66527.
A7J5: Change to A7X5.
A7L2: Change to HP Part No. 08007-71301, JUMPER ASSY, Mfr Code 28480, Mfr Part No. 08007-71301.
A7L3, L4: Change to NSR: P/O A7L2.
Add: A7MP2, HP Part No. 02116-0001, CONTACT SPRING FOR DS-1, Mfr Code 28480, Mfr Part No. 02116-0001.

Schematic 1,
Add: A5C70 12 PF in parallel with ABR13.
Delete: ASGCR17
A5L3: Change value to 0.47 UH.
ABCR15: Delete diode. Add in place of diode A5R35 (90.9 ohms).

Schematic 2,
A5R44: Change value to 100 ohms.
ABR139: Change value to 200 ohms.
ABR142: Change value to 10 ohms.
Schematic 3,
ABR67: Change value to 510 ohms.
ABR84: Change value to 562 ohms.
A5R193: Change value to 1210 ohms.
Delete: ASCR41 and A5R199.

Schematic 4,
A5L11: Change value to 0.33 UH.
ABR90: Change value to 110 ohms.
A5R111: Change value to 562 ohms.
A5R168: Change value to 4750 ohms.

Schematic 5,
Add: ABC45 100 UF in parallel with A6R112.

Schematic 6,
ABR102: Change value to 182 ohms.

Schematic 7,
ABR78,R79: Change value to 8.2K ohms.

AB6R91, R94: Change value to 1.21 kilohms.



EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewlett-Packard Ges. m.b.H
Handelskai 52

0. box 7
A-1205 Vienna
Tel: (0222) 351621 to 27
cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
SAMNV

Avenue de Col-Vert, 1
EGroenkraaqraan]

-1170 Brussels
Tel: (02) 672 22 40
Cable: PALOBEN Brussels
Telex: 23 494 paloben bru

CYPRUS

Kypronics

15‘ Gregorios & Xenopoulos Rd
0. Box 1152

CY- Nlcolla

Tel: 45628

Cable KVF'RDNICS PANDEHIS
Telex: 3018

CZECHOSLOVAKIA

Vyvojova a Provozni Zakladna
Vyzkumnych Ustavu v Bechovicich
cbeR

5097 Bechovice u Prahy

Tel: 89 93 41
Telex: 121333

Institute of Medical Bionics

Vyskumny Ustav Lekarskej Bioniky

Jedlova 6
C5-88346 Bratislava-Kramare
Tel: 44-551/45-541

DDR

Entwicklungslabor der TU Dresden

Forschungsinstitut Meinsberg

DDR-730:
Waldheim/Meinsberg

Tel: 37 667

Telex: 112145

Export Contact AG Zuerich

Guenther Forgber

Schlegelstrasse 15

1040 Berlin

Tel: 42-74-12

Telex: 111889

DENMARK
Hewleﬁ—gachard AIS
Datave) 52

DK-3460 Birkerod
Tel: (02) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hpas
Hewlett- Packard AS
Naverve

DK- 5606 Silkeborg
Tel: (06) B2 71 66
Telex: 166 40 hpas
Cable: HEWPACK AS

FINLAND

Hewlett-Packard OY
Nahkahousuntie 5

P.0 Box 6

SF-00211 Helsinki 21

Tel: (90) 6923031

Cable: HEWPACKOY Helsinki
Telex: 12-1563 HEWPA SF

FRANCE
Hewlett-Packard France
Quartier de Courtaboeuf
Boite Postale No. 6
F-91401 Orsay Cédex
Tel: (1) 907 78 25
Cable: HEWPACK Orsay
Telex: 600048

Hewlett-Packard France

B.P. 162
F-69130 Ecully
Tel: (78) 33 81 25
Cable: HEWPACK Eculy
Telex: 31 06 17
Hewlett-Packard France
ngence Régionale
Péricentre de la Cépiére
Chemin de la Cépiére, 20
F-31300 Toulouse-Le Mirail
Tel:(61) 40 11 12
Cable: HEWPACK 51957
Telex: 510957
Hewlett-Packard France
Agence Régionale
Aéroport principal de
Marseille-Marignane
13721 Marignane
Tel: (91) 89 12 36
Cable: HEWPACK MARGN
Telex: 410770
Hewlett-Packard France
Agence Régionale
63, Avenue de Rochester
BP 1124
F-35014 Rennes Cédex
Tel: (99) 36 33 21
Cable: HEWPACK 74912
Telex: 740912
Hewlett-Packard France
Agence Régionale
74, Allée de la Robertsau
F-67000 Strasbour
Tel: (88) 35 23 202
Telex: 890141
Cable: HEWPACK STRBG
Hewlett-Packard France
Agence Régionale
Cam!e Vauban
01, rue Colbert
Enlrée A2
F-59000 Lille
Tel: (20) 51 44 14
Telex: 820744
Hewlett-Packard France
Centre d' Affaires Paris-Nord
Batiment Ampére
Rue de La Commune de Paris

B.P. 300
F-93153 Le Blanc Mesnil Cédex

Tel: (01) 931 88 50

GERMAN FEDERAL
REPUBLIC

Hewlett-Packard GmbH
Vertrigbszentrale Frankfurt
Bernerstrasse 117

Postfach 560 140

D-6000 Frnnkluﬂ 56

Tel: (0611) 50

Cable: HEWPACKSA Frankfurt
Tel: (0611) 50 04-1

Cable: HEWPACKSA Frankfurt
Telex: 04 13249 hpttmd
Hewlett-Packard GmbH
Technisches Buero Boblingen
Herrenbergerstrasse 110

D-7030 Béhlln?en Wurttemberg

Tel: (07031) 66

Cable: HEPAK Boblingen
Telex: 07265739 bbn
Hewleti-Packard GmbH
Technisches Buero Disseldor!
Emanuel-Leutze-Str. 1 (Seestern)
D0-4000 Dusseldorf 11

Tel (0211) 59711

Telex: 085/86 533 hpdd d
Hewilett-Packard GmbH
Technisches Buero Hamburg
Wendenstrasse 23

D-2000 Hambur,

Hewlett-Packard GmbH
Technisches Buero Hannover
Am Grossmarkt 6

D-3000 Hannover-Kleefeld 91
Tel: (0511) 46 60 01

Telex: 092 3259
Hewlett-Packard GmbH
Werk Groetzingen
Ohmstrasse 6

D-7500 Karlsruke 41

Tel: (0721) 69 40 06

Telex: 07-825707
Hewlett-Packard GmbH
Technisches Buero Nuremberg
Neumeyer Str. 90

D-8500 Nurember:

Tel: (0911) 56 30 B3/85
Telex: 0623 860
Hewlett-Packard GmbH
Technisches Buero Minchen
Unterhachinger Strasse 28
ISAR Center

D-8012 Ottobrunn

Tel: (089) 601 30 61/7
Cable. HEWPACKSA Munchen
Telex: 0524885
Hewlett-Packard GmbH
Technisches Buero Berlin
Keith Strasse 2-4

D-1000 Berlin 30

Tel: (030) 24 90 86

Telex: 18 3405 hpbin d

GREECE

Kostas Karayannis

18, Ermou Street
GR-Athens 126

Tel: 3237731

Cable: RAKAR Athens
Telex: 21 59 62 rkar gr
Anawynca\ Only

ECO" G Papamanassmu & Co

Marni 17

GR - Athens 103

Tel: 522 1915

Cable: INTEKNIKA Athens
Telex: 21 5329 INTE GR
Medical Only

Technomed Hellas Ltg
52 Skouta Street

GR - Athens 135

Tel: 362 6972, 363 3830
Cable:etalak athens
Telex: 21-4693 ETAL GR

HUNGARY

Muszerugw és Mérdstechmikai
Szolgalata

Lenin Krt. 67

Tel: 42 03 38

Telex: 22 51 14

ICELAND

Medical Only

Elding Trading Company Inc
Hafnarhvoli - Tryggvatotu
I1S-Re khvlk

Tel: 1 20

Cable: ELDING Reykjavik

IRAN

Hewlett-Packard Iran Ltd.
No_ 13, Fourteenth St
Miremad Avenue

P.0. Box 41/2419
IR-Tehran

Tel: 851082-7

Telex: 213405 HEWP IR

IRAQ

Hewlett-Packard Trading Co
Mansoar City

Baghdad

Tel: 5517827

IRELAND
Hewlett-Packard Ltd

King Street Lane
GB-Winnersh Wokingham

Telex: 847178/848179

ITALY
Hewlett-Packard Italiana S.p A
Via Amerigo Vespucci 2
Casella postale 3645
1-20100 Milano
Tel: (2) 6251 (10 lines)
Cable: HEWPACKIT Milano
Telex: 32046
Hewlett-Packard Italiana 5.p A
Via Pietro Maroncelli 40
(ang. Via Visentin)
1-35100 Padova
Tel (49) 66 48 88
Telex: 41612 Hewpacki
Medical only
Hewlett-Packard Italiana S.p.A
Via d'Aghiardi, 7
1-56100 Pisa

I (050) 2 32 04
Telex: 32046 via Milano

Hewlett-Packard Italiana S.p.A.

Via G. Armellini 1

1-00143 Roma

Tel: (06) 54 69 61

Telex: 61514

Cable. HEWPACKIT Roma
Hewlett-Packard Italiana S.p A
Corso Gluvaﬂm Lanza 94
1-10130 T

Tel: (011) 6822¢5‘559303
Medical/Calculators Only
Hewlett-Packard Italiana S.p A
Via Principe Nicola 43 G/IC
1-95126 Catania

Tel:(095) 37 05 04
Hewlett-Packard Italiana S.p. A
Via Amerigo Vespucci, 9
|-80142 Napoli

Tel: (081) 3377 1
Hewlett-Packard Italiana 5.p A

Via E. Masi, /8
1-40137 Bologna
Tel: (051) 30 78 87
KUWAIT

Al-Khaldiya Trading &
Contracting Co

P.0. Box 83(

Kuwait

Tel: 42 49 10

Cable: VISCOUNT

LUXEMBURG
Hewlett-Packard Benelux
S.A
Avenue du Col-Vert, 1
EGrnenkraaq\aan]

-1170 Brussels
Tel: (02) 672 22 40
Cable: PALOBEN Brussels
Telex: 23 494

MOROCCO

Gerep

190 B\m Brahim Roudani
Casablanca

Tel: 25-16-76/25-90-99
Cable: Gerep-Casa

Telex: 23739

NETHERLANDS
Hewlett-Packard Benelux N.V
Van Heuven Goedhartlaan 121
P.0. Box 667

NL-1134 Amstelveen

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 149

N-1344 Haslum

Tel: (02) 53 83 60

Telex: 16621 hpnas n

POLAND

Biuro Informacji Techniczne|
Hewlett-Packard

U1 Stawki 2, 6P
00-950Warszawa

Tel: 395962/395187

Telex: B1 24 53 hepa pl
UNIPAN

Zaklad Doswiadczalny
Budowy Aparatury Naukowe|

U1. Krajowe| Rady Narodowej 51/5¢

00-800 Warszawa
Tel: 36190
Telex: 81 46 48

Zak\adﬂy Naprawcze Sprzetu
ycznego

Zneg

Plac Kumuny Paryskiej 6
90-007 Lod:

Tel: 334-41, 337 43

PORTUGAL

Telectra-Empresa Técnica de
Equipamentos Eléctricos S.a.r.l.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-Lisbon 1

Tel: (19) 68 60 72

Cable: TELECTRA Lisbon

Telex: 12598

Medical only

Mundinter

Intercambio Mundial de Comércio

arl
Av. A A.de Aguiar 138
P.0. Box 2761
P - Lisbon
Tel: (19) 53 21 31/
Cable INTEHGAMBIO Lisbon

RUMANIA

Hewlett-Packard Reprezentanta

Bd.N_Balcescu 16

Bucharest

Tel: 158023/138885

Telex: 10440

IILR.U.C

Intreprinderea Pentru
Intretinerea

Si Repararea Utilajelor de Calcul

B-dul prof. Dimitrie Pompei 6

Bucharest- Sectmu\ 2

Tel: 12 64 3|

Telex |IT1G

SAUDI ARABIA

Modern Electronic Establishment
King Abdul Aziz str (Head office)
P.0. Box 1228

Jedd

ah
Tel: 31173-332201
Cable: ELECTRA
P.0. Box 2728 (Service center)
Riyadh
Tel: 62596-66232
Cable: RAQUFCO

SPAIN

Hewlett-Packard Espafiola, S.A
Jerez, Calle 3

E-Madrid 16

Tel:(1) 458 26 00 (10 lines)
Telex: 23515 hpe
Hewlett-Packard Espafola. S A
Milanesado 21- 2
E-Barcelona 1

Tel: (3) 203 5200 t5 lines)
Telex: 52603 hpbe e
Hewlett-Packard Espanola, 5 A
Av Ramdn y Cajal. 1

Hewlett-Packard Espafiola S A
Edificio Albia Il 7° B
E-Bilbao-1

Tel: 23 B3 06/23 82 06
Calculators Only

Hewlett- Pankalu Espafiola 5.A

Gran Via Fernando El Catdlico, 67

E-Valencia-
Tel 326 67 28/326 85 55

SWEDEN
Hewlett-Packard Sverige AB
Enighetsvagen 1-3

Fack

§-161 20 Bromma 20

Tel: {08) 730 05 50

Cable: MEASUREMENTS
Stockholm

Telex: 10721

Hewleti-Packard Sverige AB

Ostra Vintergatan 22

$-702 40 Orebro

Tel: (019) 14 07 20

Hewlett-Packard Sverige AB

Frdtalisgatan 30

§-421 32 Vastra Frdélunda

Tel: (031) 49 09 50

Telex: 10721 Via Bromma Office

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Zurcherstrasse 20

.0. Box 307
CH-8952 Schiieren-Zurich
Tel: (01) 730 52 40/730 18 21
Cable: HPAG CH
Telex. 53933 hpag ¢h
Hewlett-Packard (schweiz) AG
Chateau Bloc 19
CH-1219 Le Lignon-Geneva
Tel (022) 96 03 22
Cable: HEWPACKAG Geneva
Telex: 27 333 hpag ch

SYRIA
Medical/Calculator only

SYR-Damascus
Tel: 16367, 19697, 14268
Cable: SAWAH, Damascus
TURKEY

Telekom Engineering Bureau
P.0_Box 437

Beyogiu

TR-Iulunhm

Tel: 49 4

Cable TELEMAT\ON Istanbul
Telex: 23609

Med\cal only

Muhem‘l\si\k Kollektif Sirketi
Adakale Sokak 41/6
TR-Ankara

Tel: 175622

Analytical only

Yilmaz Ozyurek

Milli Mudafaa Cad No. 16/6
Kizilay

TR-Ankara

Tel: 25 03 09

Telex: 42576 Ozek tr

UNITED KINGDOM
Hewilett-Packard Ltd

King Street Lane
GB-Winnersh, Wokingham
Berks. RG11 5AR

Tel: (0734) 78 47 74

Cable: Hewpie London
Telex 847178/9

Hewlett-Packard Ltd
Trafalger House,

Tel: (061) 928 6422
Cable Hewpie Manchester
Telex: 668068

Hewlett-Packard Ltd
Lygon Court
Hereward Rise
Dudley Rnad

Hales:
West Mmlands 862 8SD
Tel: (021) 550 9911
Telex: 339105

Hewlett-Packard Ltd
Wedge House

799, London Road
GB-Thernton Heath
Surrey CR4 BXL

Tel: (01) 684 0103/8
Telex 946825

Hewlett-Packard Ltd
c/o Makro

South Serviceholesale Centre

Wear Industrial Estate

Washington

GB-New Town, County Durham
Tel: Washington 464001 ext. 57/58

Hewlett-Packard Ltd
10, Wesley 5t
GB-Castleford

‘West Yorkshire WF10 1AE
Tel: (09775) 50402

Telex: 557355

Hewlett-Packard Ltd
1, Wallace Way
GB- Hllchln

Hert:
Tel: [0462) 52824/56704
Telex: 825981

USSR

Hewlett-Packard

Representative Office USSR
Pokrovsky Boulevard 4/17-KW 12
Moscow 101000

Tel:294-2024

Telex: 7825 hewpak su

YUGOSLAVIA
Iskra-standard/Hewlett-Packard
Miklosiceva 38/VIl

61000 Ljubljana

Tel: 31 58 79/32 16 74

Telex: 31583

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard Ges.m.b.H
P.0. Box 7

A-1205 Vienna, Austria

Tel: (0222) 35 16 21 to 27
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES

NOT SHOWN PLEASE CONTACT:

Hewlett-Packard 5 A
Mediterranean and Middle
East Operations

35, Kolokotrom Street
Platia Kefallariou
GR-Kifissia- Athens. Greece
Tel IUBOSJ? 359-429
Telex: 21-

Cable HEWPACRSA Athens
FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard S A

7. rue du Bois-du-Lan

P.0. Box
CH-1217 Meyrin 2 - Geneva
Switzerland

Tel: (040) 24 13 93 Telex: 2455 Hepairaq ik Tel: (020) 47 20 21 Edificio Sevilla, planta 9, Navagation Road Tel: (022) 82 70 00
A ency Rewuq“ Cahlt‘! HQWPACKSA Hamburg Cable: HEWPACDAD, Cable: PALOBEN Amsterdam E-Seville 5 Altrincham Cable: HEWPACKSA Geneva
Chemm ﬂes Mouilles Telex: 21 63 032 hphh d Baghdad Irag Telex: 13 216 hepa nl Tel: 64 44 54/58 Cheshire WA14 1NU Telex: 2 24 86
U NEW MEXICO
P.0. Box 2103 PO Box 11634 10535 Harwin Dr
Warner Robins 31098 Station E 1041 Kingsmill Parkway Houston 77036

ALABAMA

8290 meesburq Dr., SE
P.0. Box 420

Huntsville 35802

Tel: (205) B81-4591
Medical Only

228 W. Valley Ave.,
Room 220

Birmingham 35209

Tel: (205) 942-2081/2

ARIZONA

2336 E. Magnolia St.
Phoenix B5034
Tel: (602) 244-1361
2424 East Aragon Rd
Tucson 85706

Tel: (602) 294-3148
"ARKANSAS
Medical Service Only
P.0. Box 5646
Brady Station

Little Rock 72215
Tel: (501) 376-1844

CALIFORNIA

1430 East Orangethorpe Ave
Fullerton 92631

Tel: (714) 870-1000

3939 Lankershim Boulevard
North Hollywood 91604
Tel: (213) 877-1282

TWX: 910-499-2671

6305 Arizona Place

Los Angeles 90045

Tel E2|3:6492511

TWX: 910-328-6147

"Los Angeles

Tel: (213) 776-7500

3003 Scott Boulevard
Santa Clara 95050

Tel: (408) 249-7000

TWX: 910-338-0518

“Rid

Tel: ( 14} 446 6165

646 W North Market Bivd
Sacramento 35834

Tel: (916) 929-7222
9606 Aero Drive

P.0. Box 23333

San Diego 92123

Tel: (714) 279-3200

COLORADO

5600 South Ulster Parkway
Englewood 80110

Tel: (303) 771-3455

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel: (203) 389-6551
TWX: 710-465-2029

FLORIDA

P.0. Box 24210
2806 W. Oakland Park Bivd
Ft. Lauderdale 33311
‘el: (305) 731-2020
*Jacksonville
Medical Service onl
Tel: (304) 398-066.
P.0. Box 13910
6177 Lake Ellenor Dr
Orlando 32809

Tel: (305) 859-2900
P.0. Box 12826
Pensacola 32575
Tel: (904) 476-8422
GEORGIA

P.0. Box 105005
Atlanta 30348

Tel: (404) 955-1500
TWX:B10-766-4890
Medical Service Only

ugusta 30903
Tel &Udl 736-0592

Tel: (912) 922-0449

HAWAII

2875 So. King Street
Honolulu 96814
Tel: (808) 955-4455
Telex: 723-705

ILLINOIS

5201 Tollview Dr

Rolling meadows 60008
Tel: (312) 255-9800

TWX: 910-687-2260

INDIANA

7301 North Shadeland Ave
Indianapolisd6250

Tel: (317)842-1000

TWX: B810-260-1797

IOWA

1902 Bruadway
lowa City 5

Tel: (319) 338 Qdﬁﬁ

KENTUCKY
Medical Only
Atkinson Square
3901 Atkinson Dr.,
Suite 207
Louisville 40218
Tel: (502) 456-1573

LOUISIANA

P.0_Box 8B40

3229-39 Williams Boulevard
Kenner 70063

Tel: (504) 443-6201

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301) 944-5400
TWX: 710-862-9157

2 Choke Cherry Road

Rockville 20850

Tel: (301) 948-6370

TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave
Lexington 02173
Tel: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

23855 Research Drive
Farmington Hills 48024

Tel: (313) 476-6400

MINNESOTA
2400 N. Prior Ave
St. Paul 55113
Tel: (612) 636-0700

MISSISSIPPI
“Jackson

Medical Service only
Tel: (601) 982-9363

MISSOURI

11131 Colorado Ave
Kansas City 64137
Tel (B16) TSK»BDDG
TWX: 910-771-2087
1024 Executive Parkway
St. Louis 63141

Tel: (314) 878-0200

NEBRASKA
Medical Onl:
7171 Mercy
Suite 110
Omaha 63106
Tel: (402) 392-0948

NEW JERSEY
W. 120 Century Rd
Paramus 07652
Tel (201) 265-5000

TWX: 710-990-4951
Crystal Brook Professional

Building

Eaton!own 07724
Tel:(201) 542-1384

oad

11300 Lomas Blvd.. N.E
Albuquerque 87123
Tel (505) 292-1330
TWX: 910-989-1185
156 Wyatt Drive

Las Cruces 88001

Tel: (505) 526-2484
TWX: 910-9983-0550

NEW YORK

6 Automation Lane

Computer Park

Albany 12205

Tel: (518) 458-1550

201 South Avenue
ughkeepsie 12601

Te\ [ 14) 454-7330

TWX. 510-253-5981

650 Perinton Hill Office Park
Fairport 14450
716) 223-9950

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

1 Crossways Park West
‘Woodbury 11797

Tel: (516) 921-0300
TWX: 710-990-4951

NORTH CAROLINA
P.0. Box 5188

1923 North Mam Slreel
High Point 2

Tel: (919) 885- muw

OHIO

16500 Sprague Road
Cleveland 44130
Tel: (216) 243-7300
TWX' 810-423-9430
330 Progress Rd
Dayton 4544

Tel” (513) B59-8202

Columbus 43229
Tel: (614) 436-1041

OKLAHOMA

P.0. Box 32008
Oklahoma City 73132
Tel: (405) 721-0200

OREGON

17890 SW Lower Boones
Ferry Road

Tualatin 97062

Tel: (503) 620-3350

PENNSYLVANIA

111 Zeta Drive

Pittsburgh 15238

Tel: (412) 782-0400

1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 19406

Tel: {215) 265-7000

TWX: 510-660-2670

SOUTH CAROLINA
6941-0 N. Trenholm Road
Columbia 29260

Tel: (803) 782-6493

TENNESSEE
‘Knoxville

Medical Service onl)
Tel: (615) 523—502!

3027 Vanguard Dr
Director's Plaza
Memphis 38131
Tel: (901) 346-8370

Nashville
Medical Service un\e-,
Tel: (615) 244-544

TEXAS

P.0. Box 1270

201 E Arapanu Rd
Richardson 7

Tel: (214) 231 510|

Tel: (713) 776-8400
205 Billy Mitchell Road
San Antonio 78226
Tel: (512) 434-8241

UTAH

2160 South 3270 West Street
Salt Lake City 84119

Tel: (801) 972-4711

VIRGINA

P.0. Box 12778

No. 7 Koger Exec. Center
Suite 212

Norfolk 23502

Tel:(B04) 461-4025/6

P.0 Box 9669

2914 Hunuary Eprmgs Road
Richmond 23228

Tel: (804) 285-3431

WASHINGTON
Bellefield Office Pk
1203-114th Ave. S.E
Bellevue 98004

Tel: (206) 454-3971
TWX: 910-443-2446

"WEST VIRGINIA
Medical/Analytical Only
Charleston

Tel: (304) 345-1640

WISCONSIN

9004 West Lincoln Ave
West Allis 53227

Tel: (414) 541-0550

FOR U.S. AREAS NOT LISTED:

Contact the regional office
nearest you: Atlanta, Georgia
North Hollywood, California. .

Rockville, Maryland .. Rolling Meadows

Illinois. Their complete
addresses are listed above.

*Service Only
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