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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 puise 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 pufse timing para-
meters, vertical controls for puise 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 80128 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 puise 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 panel.
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.
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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 8012B 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 80128 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. 81201689

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




2-2

2-9 PREPARATION FOR USE
2-10  Power Cord

2-11 The 3-wire power cable supplied with the
80128 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/yeliow)
to an external ground.

2-12 If the plug on the cable does not fit your
power outlet then cut 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 F 100V
220V 240V

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

The power dissipation is T00VA 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.

2-15 To replace fuses, remove left hand side cover
to gain acress to inside of rear panel. Fuse location is
shown in Figure 61, 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 (329F).
and 559°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 15179A 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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80‘23 PULSE GENERATOR
HEWLETE . nAcnluH

TRANSITION TIME (3.~ AWPLITUOE (V)

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 puises only.

PULSE DOUBLE/NORMAL switch: in the DOUBLE PULSE
position the 80128 delivers two pulises for every trigger pulse — ane
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 puise 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.

Puise 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 puise
transition time ranges.

LEADING EDGE vernier: for continuous adjustment of puise
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.

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 puise OUTPUT is zero volts.

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

. QUTPUT 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 OUT. 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 QUTPUT 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 pulst output and trigger output are synchronous to the gate
signal.

TRIGGER INPUT cannector: 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/OFE switch is ON.

Figure 3—1. 8012B Front and Rear Panels — Control Identification Diagrams
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3-2 This section gives some general notes on the
operation of the 8012B together with operating instruc-
tions for each of the operating modes:

NORM operating mode
RZ operating mode
EXT WIDTH operating mode

Full setting up instructions are given for normal internal
trigger mode. For each successive mode only the changes
necessary to the control settings are given. For ease of

operation the instructions will refer to Figure 3—1 which

[
ov POSITIVE

SECTION 3

OPERATING INSTRUCTIONS

shows the controls identified by a reference number in
a circle. The same reference numbers are used in the
text when each control is mentioned. The control sett-
ings shown in Figure 3—1 are the same as the initial
settings given for normal.internal trigger mode.

3-3

3-4

OUTPUT FORMATS

The voltage polarity of the output pulses

can be set to positive or negative using the POLARITY
switch @ This facility provides a simple means of
adapting the 8012B to drive circuits with shifted power

supplies,

oV

NEGATIVE U
-5V

A
L L

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

]

Figure 3—2. Positive and negative pulse outputs

]
]

BASELINE

b
B

Satnacny

g
—
st

]

|
]

ov

+2V ] L
[
I 1
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—
et

OFFSET

Figure 3—3. Symmetrical Pulse Output
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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 \ I

ov

Figure 3—4, Normal and Complement Qutputs

n_n
LU

[\
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

| B I ]

PULSE DELAY
g SN

PULSE WIDTH \\/

L |

N
M

3-9 CONTROL LAYOUT

3-10 The front panel of the 80128 has been
carefully designed to provide a logical layout of the
controls; horizontal controls for pulse timing parameters,
vertical cantrols 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— D

aoots — M1 £

w0

COMPATIBLE SETTINGS

Figure 3—5. Pasitioning of Controls

3-1 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 contro! or;if
set vertically below the period control, that the delay
and width verniers are set counter clockwise of the
period vernier,

312 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.




External trigger — the rate generator is dis-
abled and an external signal is used as the
trigger source.

Manual trigger — one pulse is produced each
time the MAN button is pressed.

Square wave — in each of the above modes
a square wave output can be selected (pulse
width = pulse period/2) instead of the
variable puise width output. The frequency
is divided by two.

Gating — each of the outputs obtained above
(except square wave) can be gated using an
external input.

Double pulse — this mode can be selected
with any of the above outputs except
square wave. Two pulses are produced for
each trigger pulse. The delay between each
pulse in a pair is variable using the delay
controls é and

All output pulses are preceded by a trigger pulse at the
TRIGGER OUTPUT connector In square wave
mode the delay between the trigger output and the pulse
output is fixed at 25 * 8ns, but in other modes the
delay can be varied using the PULSE DELAY @ and
VERNIER @ controls.

314 Internal Trigger

3-15 In this mode the 8012B requires no external
signal to produce an output. Rate, delay, width, transi-
tion times, etc. are all adjustable using the front panel
controls. The initial control settings (also shown in
Figure 3—1) are given to assist someone unfamiliar
with the operation of the 8012B. The pulse and trigger
outputs should be connected to an oscilloscope using a
50 ohm system (as shown in Figure 3—6). The oscitlo-
scope (an HP 180C mainframe with 1801A and 1821A
plug-ins) should be set with the sweep time at Sus/div
and the sensitivity at 2V/div.

PULSE PERIOD (2) 1= 1m
VERNIER (3) Center
PULSE DOUBLE/NORM (@) NORM
PULSE DELAY @ 1—1m
VverNiER () cow
PULSE WIDTH (7) 1= Im
VERNIER cow
TRANSITION TivE_ (2) 5n—0.54
LEADING EDGE (10 Center
TRAILING EDGE @ Center
AMPLITUDE @ 5.0--2.0
VERNIER (3) cw
POLARITY +
OFFSET  (19) ON
VERNIER (15) Center
SYM/NORM/COMPL (i7) NORM
INT LOAD IN
Mode selector NORM

une @ ON

180C
80128 1801A 1821A
TRIGGER
QUTPUT QuUTPUT INPUT A EXT INP
®9Q Q

10100C
10503A

10503A

Figure 3—6. Initial control settings and test equipment




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

PULSE PERI!
. a0 @ TRIGGER TRIGGER PULSE DELAY (§) PULSE WIDTH (7)
MAN button (1) VE““I'ER ® AP OUTPUT (+) VERIN“ER vsm;lsn
!
i ] II
TRIGGER >.___ TaigeeR || RATE SELECTOR | NORM DELAY WIDTH
weur | @ N GENERATOR CIRCUIT GENERATOR GENERATOR [~ ]
EXTWIDTH .~
NORM/RZ_ *
SWITCH 28
r R2
GATE RZ/EX .
GATE IN INPUT Somd  WIDTH L] oousLe !
T G) ) @ T PULSE i
H
;
PULSE
DOUBLE/NORM
il
EXT,WIDTH SWITCH (1)
VERNIER AMPLITUDE
POLARITY / ® @
SWITCH / )
|
| [ L
|
EMITTER - ouTPUT AMP., AMP.
INTEGRATOR FOLLOWER [~ —0————1 AwmruiFIER VERNIER [ ATTENUATOR ouTPuT
] +
/ -
TRANSITION TiME (@) _o\o—_‘ oAt LOAD
LEADING EDGE (19 INVERTER ———0 | GENERATOR DCOFFSET
TRAILING EDGE (1) - { w out
\ v
1 \ \
SYM/NORM/CQMPL \\ \
SWITCH INT LOAD ON/OFF (19
SWITCH VERNIER ({9

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

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

3-18  If the INT LOAD switch is set to
OUT, the internal 60 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 puises > 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 3-9.




> +1V |
ov m L
+5V I
| ﬂ
ov | { —————
tus  Tus
| ! - 10us |
!
1
ov —_———
Y/ \J
—5V }
|
+5V ; —_————
IV AV
ov |
|
N o S O L W
I N
|
t | +2.5V
of_| at
—
ov - 3 - J
———:T.—J’ ‘\-——d-——-———-——-—-—-] ‘\_——————-——
: -2.5V

TRIGGER QUTPUT
NORMAL, POSITIVE
NO OFFSET

TRANSITION TIMES :
LEADING EDGE 250ns
TRAILING EDGE 250ns

NORMAL, NEGATIVE
NO OFFSET

COMPLEMENT, POSITIVE
NO OFFSET

SYMMETRICAL,
NO OFFSET

EFFECT OF
VARYING OFFSET

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

PULSE PERIOD @ rricees | PULSEDELAY ® PULSE WiDTH (D)
MAN button (1) VERNIER (3) TRIGGER OUTPUT (+  VERNIER (&) VERNIER
; / /
/ ! /
; ! !
! L /
TRIGGER >__ TRIGGER L_‘ RATE SELECTOR NORM DELAY WIDTH
et @ IN GENERATOR CIRCUIT GENERATOR GENERATOR
EXTWIDTH
NORM/RZ. -
SWITCH @9
RZ
ek
CATE v oouste | o1
INPUT (3) >——1 GATE IN INPUT (25 >.__ wioTH —1 OOV ;
o !
i
1
PULSE
DOUBLE/NORM
EXT,WIDTH SWITCH (5)
VERNIER 3 AMPLITUDE (D)
POLARITY / /
SWITCH / /
| L ’
t
EMITTER - OUuTPUT AMP. AMP. 7
INTEGRATOR FoLLower | t-o————  OU R VERNIER [~ ATTENUATOR o
I +
I/ 5082 .
LOAD
TRANSITION TIME ——\_ BASELINE
- FFSET
LEADING EOGE (19 INVERTER —0 | GENERATOR beo
TRAILING EDGE @) ° : o L out T
I \ \
SYM/NORMICOMPL \ \
SWITCH ON/OFF (19
INT LOAD
SWITCH VERNIER ({9

UTPUT

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




3-22 The output pulses should appear at the applied trigger and the setting of the PULSE PERIOD
TRIGGER OUTPUT b and OUTPUT control (2) either EXT+ or EXT-).
connectors as shown in Figure 3—-10 according to t+-

+0.6V Positive trigger

pulses width

ov PULSE PERIOD (2) =EXT(+)

+0.6V
Sinewave trigger

input width

PULSE PERIOD (2) =EXT(+)

ov i Negative trigger
| pulses width
—06V ———\ PULSE PERIOD (2) =EXT(-)
|
I
I

ov

Sinewave trigger
pulses width
PULSE PERIOD (2) =EXT(-)

ov

—-0.6Vv

>+V A Trigger output
ov / pulses at
| TRIGGER OUTPUT (20
+5V |
} ﬂ Positive output
OV e e e e e i i, pulses at
! 252 ns ! | OUTPUT
|
i - !
| 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.




PULSE PERIOD () ] tcae | TULSEDELAY ® PULSE WioTH (7)
MAN button (1) VERNIER (3 TRIGGER OUTPUT (+)  VERNIER (B) VERNIER
: ] i
® , ;
! / !
/ i I
TRIGGER P > TRIGGER RATE l SELECTOR | NORM DELAY . WIDTH
INPUT @2 N GENERATOR CIRCUIT GENERATOR GENERATOR
ExTwioTH
NORM/RZ,  *
SWITCH 24)
nz -
GATE s Rz/EXT DOUBLE o
N D TEIN weut 33 Y=  wIDTH 3 :
INPUT (2D GATE IN @ A, PULSE |
{
I
PULSE
DOUBLE/NORM
EXT,WIDTH SWITCH (4
VERNIER AMPLITUDE
POLARITY / ® ®
SWITCH /
| 1
I L !
1
. EMITTER [ OuTPUT _ ) AMP, | AMP,
INTEGRATOR FOLLOWER [~ awpLiFIER VERNIER ATTENUATOR ouTPUT
I +
/ 500
LOAD
TRANSITION TIME (3) —\o_ BASELINE
LEADING EDGE (9) INVERTER — GENERATOR DC OFFSET
TRAILING EDGE (1)) ; o L our T
1 \ \
SYM/NORM/C@JIPL N \
SWITCH INT LOAD ON/OFF (9
SWITCH VERNIER (19

Figure 3—11. Normal Manual Trigger Mode — Block Diagram

3-27 The output pulses should appear at_the
TRIGGER OUTPUT and OUTPUT con-

nectors as shown in Figure 3—12.

Trigger output pulse

o at TRIGGER OUTPUT (20

>+v !A
!
!
+5V l
]

Positive output pulse
at OUTPUT ‘

Variable delay
<35nsto 1s

-

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




3-28 The output pulse parameters and format
can be varied using the controls shown in Figure 3—11.
3-29 Square Wave Mode

3-30 In this mode the puise width is exactly half
the puise period (60% duty cycle). Pulse period, delay,
transition times, amplitude etc. can still be varied using
the front panel controls. A square wave output can be

selected in any of the preceding operating modes; the
following points must, however, be remembered.

a. Output pulse has 50% duty cycle,

b. Output pulse rate is half that of the rate
generator (or input trigger pulse).

c. The delay between input trigger pulse
and square wave output is fixed.

d. The output pulse is symmetrical above
and below the offset level.

e. Square wave output cannot be gated.

3-31

follows:

3-32
wave mode are shown in Figure 3—13.

PULSE PERIOD (2)

TRIGGER

The square wave output can be produced as

a. Set the PULSE PERIOD control (2) to
an internal range (as in normal internal trig-
ger mode) or to EXT and apply external
trigger pulses at the TRIGGER INPUT
connector in order to determine the
repetition rate of the output pulses.

b. Set the PULSE WIDTH control @ to
SQUARE WAVE.

c. Set the transition times, amplitude etc of
the output pulses as for normal internal
trigger mode.

The circuits and controls involved in square

PULSE DELAY (B) PULSE WIDTH (7)

TRIGGER
MAN button (1) VERN/'E“ ® AMP OUTPUT (+) VER/N'ER VERN/'ER ®
/ / !
! / !
! L /
TRIGGER > TRIGGER RATE SELECTOR | NORM DELAY WIDTH
weut @ N GENERATOR CIRCUIT GENERATOR GENERATOR
EXT WIOTH -
NORM/RZ, -
SWITCH @8
RZ
. RZ/EXT - __o/
GATE
WPUT G >— GATE tN INPUT &5 >——4 L OOuBLe e
{
PULSE
DOUBLEMNORM
o I
EXT,WIDTH SWITCH {4)
VERNIER (3) AMPUITUDE (2
POLARITY /
SWITCH / !
! /
i /
3 ]
EMITTER = ouTPuT Amp. AMP.
INTEGRATOR FOLLOWER [ —0————] awrLiFieR VERNIER | ATTENUATOR ouTPUT
I +
/ 500
L0AD
TRANSITION TIME (9) _0\0_4 BASELINE
LEADING EOGE (0 INVERTER —0 | GENERATOR DC OFFSET
-—o
TRAILING EDGE ([ : ( our T
| \ \
SYM/NORM/COMPL. \
SWITCH INT LOAD ON/OFF
SWITCH VERNIER (19

Figure 3--13. Normal square wave mode — block diagram




Trigger output pulses
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L
| Delay

|
|
-l
|
]

= toff

I
fe—ton
|
|

on

at TRIGGER OUTPUT (20

Positive output pulses

at OUTPUT

3-33
OUTPUT connector

3-34

tive or normal or complement and the offset and

amplitude can be varied.
3-35 Gating Mode
3-35

The output pulses should appear at the
as shown in figure 3—14.

The output pulse can be switched to nega-

The output pulses obtained in any of the

preceding operating modes can be gated by applying

an appropriate puise to the GATE INPUT

. If

square wave mode is gated, the level of the puise base-
line after the gate has closed depends on the number
of pulses during the gate ‘on’ time (see figure 3—17).

Figure 3—14. Output pulses in square wave mode

The gate input must meet the following requirements:

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

to disable the rate generator —
input voltage < +0.8V or resistor < 1602
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 (2) SRIGGER PULSE DELAY (5) pULSEWIDTH (D)
TRIGGER VERNIER VERNIER
MAN button (1) VERN/'ER ® AMP '—<C;)§UTPUT + ) ® ' ®
/ / /
/ / /
! L I
NORM DELAY WIDTH
TRIGGER > TRiceer || RaTE SELECTOR
.NPST 2) N GENERATOR CIRCUIT GENERATOR GENERATOR
EXT WIDTH
NORM/RZ
SWITCH @4
RZ
RZEXT — .
GATE Ut R Ve DOUBLE __o/n
NPUT @) >—4 GATEIN NPUT (29 >—- woTH sees B :
AP, - !
i
PULSE
DOUBLE/NORM
ATCH (3)
EXT,WIDTH SWITCH (4}
VERNIER {3) AMPLITUDE (D)
POLARITY / /
SWITCH / /
| / /
1
|
MITTER - OuTPUT AMP. AMP. OTPUT
INTEGRATOR rotlowen  F—welo———  SXiER vesNIER [ ATTENUATOR o
I +
,/ 508
LOAD
TRANSITION TIME —-\o—- SASELINE S
LEADING EDGE INVERTER —0 | GENERATOR
—0
TRAILING EOGE () : w L our T
| \ \\
\
SYM/NORM/COMPL
SWITCH INT LOAD ON/OFF
SWITCH VERNIER (9

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

> HV

0V ———

Positive gate pulse at
GATE INPUT

First trigger pulse
| coincides with leading

Gated trigger output

]

} / edge of gate pulse |

|

> 41V ' |
| |

[

ov ;

B 1 I [
T

i

A /I
IVarlable delay gate
< 35ns — 1s closes

Figure 3—16. Output pulses in gate mode

pulses at TRIGGER
OUTPUT (20

Gated positive output
pulses at OUTPUT

if the gate closes during the generation
of a pulse, the pulse is always completed.

Pulse output from

Pulse output from

]- - l — 4 GATE
| ' l L | 1_:_!_ inpuT €16
! | ! |
TRIGGER
fl\ A_A 4\ IT\ A_A f outpuT 29
| | |
solid + dotted lines l [ I | 1 :
|
| ] : PULSE
, q ouTPUT

solid lines l J

5

Note that repetition rate is divided by 2.

Figure 3—17. Gated output in square wave mode




3-39 RZ MODE

3-40 In RZ mode external pulses, applied to the
INPUT connector 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

3-11

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
are shown in Figure 3—18.

The circuits and controls involved in RZ mode

o 3y
PULSE PERIOD (2) . PULSE DELAY (§) PULSE WIOTH ()
~ VERNIER (3) TRIGGER TRIGGER
MAN button (1) ERNIER (3) AMP QUTPUT 1+ VERNIER (§) VERNIER
@ ] )
i / !
/ /
! i I
TRIGGER _ > TRIGGER RATE SELECTOR | NORM DELAY WIDTH
NeUT 1D in 1 cengraToR CIRCUIT GENERATOR GENERATOR [
-
EXTWIDTH
NORM/RZ_ ~
SWITCH 29
Rz
RZ/EXT — sap e -—o/
GATE IN NPUT @B >— WIDTH DousLe !
AP PULSE i
. —— |
I
PULSE
DOUBLE/NORM
o S
EXT,WIDTH SWITCH {2)
VERNIER AMPLITUDE
POLARITY ® / ®
SWITCH / /
|
| [ /
{
EMITTER - OUTPUT AMP, AMP.
INTEGRATOR FoLLower f—t—om————  QiliFin VERNIER [ ATTENUATOR OUTPUT
/ +
l/ 50Q
LoAD
TRANSITION TIME _\o— BASELING
LEADING EDGE (0 INVERTER m——0 | GENERATOR DC OFFSET
—0
TRAILING EDGE (1) I N out T
\
{ \ A
va/NonM/c&MPL \ \
SWITCH INT LOAD ON/OFF
SWITCH VERNIER (5

Figure 3—18. RZ mode — block diagram




3-12

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 mode is as follows:

a. Connect the external signal to the
tINPUT connector @ on the rear
panet of the 80128.

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.

> +1V I

RZ input pulses
at INPUT connector @

+5V

|

Positive output
pulses at OUTPUT
connector

|

|

i
| |

ov !
1 | |

| Variable \Variable |
delay iwidth i
! <3bBns—1s < 10ns—1y

3-45 DOUBLE PULSE Mode

3-46 In this mode, the 80128 delivers two

pulses at the OUTPUT connector for each

trigger pulse. One pulse is in phase with the TRIGGER
OUTPUT @ ; 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.

Figure 3—19. Output pulses in RZ mode

Double pulse output is produced as follows:

a. Set the PULSE DOUBLE/NORM switch
(® 1o 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.




3-13

PULSE PERIOD (2) TasacER Trigaen | VLSEDELAY ® PULSEWIDTH (D)
MAN button @ VERN/‘ER @ AMP OUTPUT (+)  VERNIER VERNIER
! /
/ / /
! / /
i / !l
TRIGGER >__ TRIGGER RATE SELECTOR | NORM DELAY WIDTH
weur & IN GENERATOR CIRCUIT GENERATOR GENERATOR
-~
EXTWIDTH <
NORM/RZ
SWITCH 29
- RZ
GATE RZ/EXT
>— GaTEW uT Y1  WIDTH LJ DOUBLE
INPUT 2) € NPUT @ ol PULSE }
1
1
PULSE
DOUBLE/NORM
EXT,WIDTH switen (3)
VERNIER AMPLITUDE
POLARITY ! ® ®
SWITCH
| ! i
{ [ !
4
EMITTER = QUTPUT AMP, AMP,
INTEGRATOR FOLLOWER [~ 3—0"—"""] awpLIFIER VERMER [~ ATTeNuATOR ouTPUT
/ +
/ 500
TRANSITION TIME (@) —Q\o_— PASELINE LoAD
LEADING EDGE (D) INVERTER —0 GENERATOR DC OFFSET
TRAILING E0GE Q1) Il N ouT
\ \
f \ \
SYM/NORM/CQMPL N \
SWITCH INT LOAD ON/OFF
SWITCH VERNIER (9

Figure 3—20. Double pulse mode — block diagram

at the TRIGGER OUTPUT and OUTPUT
connectors as shown in Figure 3—21.

3-49 The trigger and out pulses should appear

Trigger pulses at
TRIGGER OUTPUT

@

Positive output
pulses at OUTPUT

> +1V

ov | |

:Fif“ Second
pulse pulse
I
ov : JLIL n.." "._ﬂ n_n “_ﬂ
i

bt

Figure 3—21. Output pulses in double pulse mode




3—-14

3-50 EXTERNAL WIDTH MODE

3-51 In this mode, external pulses, applied to the
INPUT connector on the rear panel, trigger the
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

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 * 5V

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} PULSE DELAY (B) PULSE WIDTH (7}
A TRIGGER = i
- - N 2 A N P P
MAN button (1) VERNIER (3 TRIGGER L ourpuTiy  VERMIER (& VERNIER (§)
. ! & !
@ ,_
/
TRIGGER _ TRIGGER RATE SELECTOR | NORM DELAY WIDTH
INPUT 3D > W GENERATOR CIRCUIT GENERATOR GENERATOR
-
EXTWIDTH .~
NORM/RZ_ ~
SWITCH 23
Az
GATE Rzjext [T DOUBLE L——o/
weUT @ >—- GATE IN INPUT (29 >——— wiom QovE! ;
i
i
PULSE
DOUBLE/NORM
)
E£XT,WIDTH SWITCH (43
VERNIER {3) AMPUTUDE ()
POLARITY /
SWITCH h ;
! /
H /
!
EMITTER g ouTPUT AMP. AMP,
INTEGRATOR FOLLOWER [~ ampLIFIER VERNIER [ ATTENUATOR OuTPUT
/ +
/ 500
LoAD
TRANSITION TIME (9) —\o— BASELINE
LEADING EDGE (10 INVERTER —0 GENERATOR DC OFFSET
———) l
TRAILING EOGE (1) I wo L out T
i \ \
SYM/NORM/COMPL AN \
SWITCH T LOAD on/oFF (19
SWITCH VERNIER ({9

3-63 The procedure for obtaining an output in
external width mode is as follows:

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

Figure 3—22. External width mode — block diagram

b. Set the Mode Selector switch ‘ to
EXT WIDTH.

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




3-54 The output pulses should appear at the

Threshold
level +

0.6V
ov

+5V

Threshold
level —

ov

F |

ixed
delay i

Figure 3—23. Output pulses in external width mode

3-15

OUTPUT connector as shown in Figure 3—23.

frregular external
width input pulses at
INPUT connector @

Positive output pulses
at OUTPUT connector

3-585 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 6 . 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.

PULSE PERIOD (2) TRIGEER PULSE WIDTH {7)
TRIGGER o
MAN button (1) VERNIER (3) R OUTPUT {#) VERNIER (8)
/ i
/
/
i }
TRIGGER TRIGGER RATE SELECTOR | NORM DELAY WIDTH
INPUT 2D N GENERATOR CIRCUIT GENERATOR GENERATOR
EXTWIDTH
NORM/RZ_ -
SWITCH 24)
/2
GATE fAzexT DOUBLE ,_Q/|
W @ D] owrEm | weur @ >—  wom e |
P, T '
!
PULSE
DOUBLE/NORM
EXLWIDTH SWITCH (g}
. VERNIER (3 AMPLITUDE (2
POLARITY (19 i i / -
SWITCH ;
EMITTER OUTPUT AMP, AMP. ;
INTEGRATOR FOLLOWER WO AMPLIFIER VERNIER ATTEHUATOR ouTRLT G8)
/
/ 500
-~ LOAD
TRANSITION TiME (9) —g\)— BASELINE
3 DC OFFSET
LEADING ERGE INVERTER 0 GENERATOR PC OFFSE
TRAILING EDGE (T ol

|

|

SYR/NORM/CDMPL
SWITCH ()

/ out T
4

AN v
ON/OFF (14

INT LOAD A
d VERNIER (8

switch {8

Figure 3—24. independent clock generator in RZ/EXT WIDTH modes — block diagram
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SWITCH
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EMITTER 1 OUTPUT AMP AMP
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Figure 4—1. 80128 Pulse Generator — Block Diagram
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SECTION 4

THEORY OF OPERATION

4-1 INTRODUCTION

4-2 A basic block diagram of the 80128B 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 internaily 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. {n 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 puise
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 teading
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
TRIGGER PULSE
TRIGGER AMPLIFIER SCHMITT 0
INPUT =1 " "aN | TRiGGER QGS‘)L% 31‘2’/‘3‘13;‘ | SHAPER  f—SELECTOR
LIMITER 01/Q2 Q3/04 QorawR
GATE RAMP VOLT. RAME CAP
GATE AMPLIFIER SWING SELECTOR CCT
INPUT >——' AND LIMITER €23,C22,
LIMITER 07/08 Q21/Q10 c2i
CURRENT
SOURCE
a0

Figure 4—2. Repetition Rate Generator — Block Diagram
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4-9 REPETITION RATE GENERATOR
4-10 A block diagram of the repetition rate
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 {imiter 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/L.3/R35, to the delay generator and the
trigger output ampiifier.

4-14 External trigger operation

4-15 In external trigger mode the rate generator is
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.
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In Normal mode, the rate generator output is

applied to the delay generator via Q15 and to the trigger
amplifier via Q16. If 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
Q22,029

Figure 4—3B RZ Mode

Figure 4-3C. Ext. Width Mode
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4-23

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.

In Ext. Width mode the rate generator

output is only used to generate trigger pulses, via Q16.
The Ext. Width input is applied, via 043, Q46, Q45 to the
differential amplifier Q42/Q47 to pulse shaper 3 and the

integrator.
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TG TRIGGER AMPLIFIER
Q22,029

r———"™""1 """ - === _1|
|
I SELECTOR |
| [ CIRCUITS i
|
| — i
0
FROM ! t
Dg:&»;e | : BEReRaror
GENERATOR || . F— o
| (DOUBLE PULSE) Q54,055 || ™ GENERATOR
| ' ] T
! - s ULSE
: J | N ‘r TOR)
| () G o] G| e
I .
| |
L S PRI [ I ~
TO SQUARE WAVE  FROM SQUARE EROM RZ/
DIVIDER WAVE DIVIDER EXT W
049,050,051 049,050,051 KM AND LIMTER
Q43,045,046
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. delay the puise source, whether from the internal rate
The output of the divider is applied to the trigger amplifier, generator, external trigger or from the RZ input, within
via 052, and pulse shaper 3 and the integrator, via Q48. the range of 35 ns to 1s, with respect to the trigger
output.
4-26 DELAY GENERATOR
4-27 A block diagram of the delay generator is 4-29 The current source (Q23), the monostable
given in figure 4—4 and a full schematic in diagram 3. {Q30/Q31) and the recharge circiut {Q26) are controlled
These diagrams should be referred to when reading the by the width switch so that the delay circuit is inhibited
following description. in square wave and external width modes.
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Q15 st SAN l’gg Igs . PULSE
l (H 43 SWITCH
H |
| |
T R [
N Q12
! Q
| et i
| P S,
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RaMP CAR MONOSTABLE | |  PuLsE 70 WIDTH
SHAPER GENERATO
RECHARGE
CIRCUIT
026

Figure 4—4 Delay Generator — Block Diagram




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 signa! 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. 026 now

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.
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Figure 4—5 Width Generator — Block Diagram

4-31 WIDTH GENERATOR

4-32 A block diagram of the width generator is
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.

4--35 {f square wave or external width modes are
being used, the output signals from the selector circuits
in figures 4—3C and 4—3D are applied directly to pulse
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 puise 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:

I ]

| f

\ |I VOUAGE AT COLLECTORS
|
|

—\I_\—/— OF Q4/Q6

4-40 The leading edge of a puise (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.

r ———gv
PULSE b t2
INPUT
-
i
SCHMITT | 101 ON101 OFF!
TRIGGER | 02 oFFla2 on |
| ! |l
| 105 on |5 oFF
1Q3 OFF 1Q3 0N |
lNTEGRATé)R ' 04 ON a4 OFF |
| | 06 0FF}06 ON- |
f
i :
i

a4

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 Q5 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 t2, Q2 turns off
and Q1 turns on again.

4-44 The voltage source Q35/Q36 supplies the
reference voltage for switching the ramp capacitors.




4-45 The range capacitor C14 and R41/R42 4-48 The output of the integrator is applied to
constitute a low pass filter which is active in the ranges emitter follower Q13 and then to phase splitter Q15.
between 0.5 us and 0.5 5. The filter is turned on and off Transistor Q14 adjusts the symmetry between the leading
via CR13/CR14 and CR24 to CR27. 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.
4-46 OUTPUT AMPLIFIER

4-47 A block diagram of the output amplifier is .
given in figure 4—7 and a full schematic in diagram 6. 4—49 The appropriate pulse polarity is selected
These diagrams should be referred to when reading the by relay K2 which is controlled via the pulse polarity
following description. switch S8.
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020023 SOURGE v
. 022 |
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i AGJUST CLIPPING AW LEVEL INTERNAL
o17/018 ADJUST ADJUST SWITCH
038 I R
Figure 4—7. Qutput 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 baseline current sources and the appropriate pair are
symmetrical about the baseline, High level amplitude switched on by the polarity switch. {f symmetrical format
adjustment is accomplished by adjusting voltage source is selected, both current sources are inhibited.

Q27/Q28/R88 supplying the common base stage Q24.
Low tevel amplitude adjustment is accomplished by

adjusting voltage source Q25/Q26/R87 supplying the 4-56 Positive and negative pulse baseline adjustment
common base stage 022. is achieved using R160 and R149 respectively.
4-51 Pulse clipping correction is accomplished
by adjusting R69. o

v adl 9 4-57 In order to adjust the amplitude and maintain

- i S7

4-52 The internal 50 ohm load is switched in or .the cc;rr'ect Ol{tputilmpefiahnce, 2 fo:r step z:.tten:;tor (57)
out by the int. load switch via relay K. is used in conjunction with a ganged potentiometer

network (R11/R12).

4-53 OFFSETS AND ATTENUATORS
4-58 Transistors Q33, Q39,Q41 and Q48 provide

4-54 A block diagram of the offset and attenuator dc offset for the output pulse. If the offset switch (S9) is
circuits is given in figure 4—8 and a full schematic in set to off, transistors Q33 and Q41 are held off and there
diagram 7. These diagrams should be referred to when is no dc offset output. If the offset switch is set to on,

reading the following description. the bias on the bases of Q33 and Q41 depends on the
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Figure 48 Offsets and Attenuators — Block Diagram
setting of the offset vernier (R9). As the vernier is 4-59 POWER SUPPLIES
turned counter clockwise Q33 is turned off and Q41
is turned on supplying a negative offset current. As the 4—-60 The +17V and —17V power supplies are

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).

identical series regulated types using 1C 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.




SECTION 5

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
Lacation diagram (6— 1)) before attempting to remove
assemblies. Table 62 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 cabie 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 QOutput Board — Assembly 6

5—-11 Disconnect wire 93 and unsolder coaxial
cable W4 from board A6.

5-12 Remove the four screws securing the rear
panel to the frome. Withdraw the rear panel and board
A6 through the rear of the frame as far as the power
supply leads will permit.

MAINTENANCE

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 A6 as detailed in
paragraphs 5—8 to 5—13.

5-17 Unsolder coaxial cable W3 connecting the
output jack to board 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
5-25 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.




Table 5—1. Test Equipment and Accessories

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

1801A, 1821A

delay
Digital Voltmeter 100V range. Accuracy HP 3470 system
+(0.03% reading + 0.01% range). 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 6518
Test Oscillator Frequency range 10 MHz to 500 MHz HP 32008
Pulse Generator Rep. rate at least TMHz, HP 8011A
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 assembtly, 122¢m fong, 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

20dB Attenuator, 50 ohm {2 required)

HP 1260-0077
HP 1250—-0780

HP 12500781

HP 10100C

HP 15104A

HP 8491A




Table 5—2. Performance Test: Pulse Period

PULSE GENERATOR

80128
COUNTER
52451 65262A
TRIG PULSE
out our
o]
10100C
10503A

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 20n—144

VERNIER 3 ccw

PULSE DOUBLE/NORM 4 NORM

PULSE DELAY 5§ 35n—1

VERNIER 6 CCW

PULSE WIDTH 7 10n-1

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 -

SYM/NORM/COMPL SWITCH 17 NORM

INT LOAD 18 IN

POLARITY 19 +

EXT WIDTH/NORM/RZ SWITCH 24 NORM

5245L:

FUNCTION FREQUENCY
SENSITIVITY 1\

TIME BASE adjust as necessary

STEP INSTRUCTIONS

1 Check repetition rate for each set of

control settings given in table:
PULSE PERIOD VERNIER PULSE PERIOD FREQUENCY
2 3

20n—11 ccw < 20ns > 50MHz
1H—.1m ccw <1us >1MHz
.Am—10m CcCcw <.tms > 10KHz
10m—1 ccw <10ms > 100Hz
10m—1 cw >1s <1Hz

For the last setting, set the 5245L
FUNCTION switch to PERIOD AVERAGE 1
and measure the pulse period.




Table 5—3. Performance Test: Pulse Delay

OSCILLOSCOPE

180C
PULSE GENERATOR
80128
. 1801A 1821A
TRIG PULSE EXT,
ouT 0\(1)1 A 8 N
10100C 10502A
105034 12600781
10503A

INITIAL CONTROL SETTING
PULSE PERIOD 2 see step 1
VERNIER 3 see step 1
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY S seo step 1
VERNIER 6 ccw
PULSE WIDTH 7 see step 1
VERNIER 8 ccw
TRANSITION TIME 9 5n—0.5U
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 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.
PULSE PERIOD VERNIER PULSE DELAY PULSE WIDTH
2 3 [ 7
W—.m center 36n — 11 10n — 11 <3% ns
W—.1m center M- 1m W—1m <1 Ws
10m —1 ccw Am — 10m Am — 10m <100 us

10m ~ 1 cw 10m — 1 Am —10m <10 ms




Table 5—4. Performance Test: Pulse Width

OSCILLOSCOPE

180C
PULSE GENERATOR
80128
1B1A 18214
wo e fus N
o (] o
10100C
10603A
10603A
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 see step 1
VERNIER 3 Ccw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY S 35n—14
VERNIER 6 ccw
PULSE WIDTH 7 see step 1
VERNIER 8 CCW
TRANSITION TIME 9 6n—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 Measure the pulse width for each of the control settings
given in table.
PULSE PERIOD PULSE WIDTH
2 7
W—1m W—1m <1us
.1m-10m 4m=—10m <.1m$

10m—1 10m-—1 <10ms

Table 5—5. Performance Test: Minimum Pulse Width

OSCILLOSCOPE

162C
PULSE GENERATOR

80128

1810A

TRIG PULSE EXT.
out out A N
Q [°] o
126500077
8491A
12600780
105034
10503A

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 20n—1§L
VERNIER 3 Center
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY S 35n—1U
VERNIER 6 ccw
PULSE WIDTH 7 10n-—-1
VERNIER 8 ccw
TRANSITION TIME 8 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 neg.
EXT WIDTH/NORM/RZ SWITCH 24 NORM

STEP INSTRUCTION

RESUL"

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
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Table 5—6. Performance Test: Pulse Period Jitter Table 5—7. Performance Test: Pulse Delay Jitter

OSCILLOSCOPE OSCHLL PE

180C 180C
PULSE GENERATOR PULSE GENERATOR

8012 80128

18014 1821A 1801A 1821A
TRIG TRIG PULSE TAIG TRIG PULSE

. EXT.
" out out [N w our our T
o o o o [+] ]
10100C 10100C
10803A 10503A
10503A 105034

INITIAL CONTROL SETTINGS
INITIAL CONTROL SETTINGS

PULSE PERIOD 2 im—10m
PULSE PERIOD 2 14~0.1m VERNIER 3 see step 2
VERNIER 3 see step 2 PULSE DOUBLE/NORMAL 4 NORM
PULSE DOUBLE/NORMAL 4 NORM PULSE DELAY S 11— 1m
PULSE DELAY S 35n—1u VERNIER 6 see step 3
VERNIER 6 CCW PULSE WIDTH 7 1U—1m
PULSEWIDTH 7 1. 1m VERNIER 8 Center
VERNIER 8 ccw TRANSITION TIME 9 6n—0.54
TRANSITION TIME 9 5n—0.51 LEADING EDGE 10 ccw
LEADING EDGE 10 ccw TRAILING EDGE 11 CCW
TRAILING EDGE 11 ccw AMPLITUDE 12 6.0—-2.0
AMPLITUDE 12 5.0-2.0 VERNIER 13 cw
VERNIER 13 cw OFFSET SWITCH 14 OFF
OFFSET SWITCH 14 OFF OFFSET VERNIER 15 -
OFFSET VERNIER 15 - SYM/NORM/COMPL SWITCH 17 NORM
SYM/NORM/COMPL SWITCH 17 NORM INT LOAD 18 IN
INT LOAD 18 IN POLARITY 19 +
POLARITY 19 + EXT WIDTH/NORM/RZ SWITCH 24 NORM
EXT WIDTH/NORM/RZ SWITCH 24 NORM
STEP INSTRUCTIONS
1 Set the 1821A controls as follows:
STEP INSTRUCTIONS Main sweep 50 ms/div
Delayed Sweep 1M4s/div

1 Set the 1821A controls as follows: Sweep Mode Norm,

Main Sweep 10 ms/div Delayed Trigger Auto.

Dslayed Sweep 1as/div Magnifier x 1

Sweep Mode Norm.

Delayed Trigger Auto. 2 Adjust pulse period VERNIER 3 to obtain 0.4mS pulse

CM Delay 2.0 period on display.
2 Adjust pulse period VERNIER to obtain 0.1mS puise 3 Adjust pulse delay VERNIER 6 to obtain 0,1mS puise

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.

delay.

4 Switch Mode switch on 1821A to DELAYED.

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

|
5  Set Magnifier to x 10. } / 6 Set Magnifier to x 10. 50%
Display shoutd be: { G Display should be:
| Jitter —— =L
Jitter
6 Measure pulse period jitter: <.1% of setting + 50 ps. 7 Measure pulse delay jitter: <<.1% of setting + 50 ps
lie., <ftdiv.) {i.e., <1 div.)




5-8

Table 5—8. Performance Test: Pulse Width Jitter

OSCILLOSCOPE
180C
PULSE GENERATOR
20128
18014 1821A
TRIG PULSE EXT,
O(I.I’Y ouot A 8 N
10100C 105024
106034
HB03A
INITIAL CONTROL SETTING
PULSE PERIOD 2 Am—10m
VERNIER 3 - see step 2
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY & 35n—14
VERNIER 6 ccw
PULSE WIDTH 7 U= 1m
VERNIER 8 see step 3
TRANSITION TIME 9 6n—0.5U
LEADING EDGE 10 CcCcw
TRAILING EDGE 11 Cccw
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 1821A controis 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 width VERNIER 8 to obtain 0.1ms puise
width,

4 Switch Mode switch on 1821A to DELAYED.

5 Adjust 1821A Detay (Div) vernier until trailing edge
of first pulse is on disptay.

6 Set Magnifier to x 10.
Display should be:

Jitter

7 Measure pulse width jitter: <% of setting + 50 ps

tie., <1div.)

Table 5—9. Performance Test: Square Wave

OSCILLOSCOPE

PULSE GENERATOR 160
80128
18014 18214
TRIG  TRIG PULSE ext.
N our out A 8 N
[+ o ]
10100¢
10503
108034

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 see step 1
VERNIER 3 see step 1
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY S 35n—-14
VERNIER 6 ccw
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 -
TRANSITION TIME 9 5n~0.5u
LEADING EDGE 10 ccw
TRAILING EDGE 11 CCcw
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 setting of the PULSE PERIOD 2 control given
in table befow, turn VERNIER 3 stowly from fully CCW
to fully CW and check that the PULSE DELAY 5 has no
effect on the position of the displayed pulse.

PULSE PERIOD VERNIER Symmetry

2 3

20n — 1 ccw 50% 15 %
20n—1u cw 50% £ 5%
Tu—1m CCW to CW 50% * 5%
Am=10m CCW to CW 50% 1 6%
10m—1 CCW to CW 50% + 6%

2 For all settings of the puise period control
check that the puise width equals pulse OFF

time within the above limits.

ton toff




Table 5-10. Performance Test: Duty Cycle Table 5—11. Performance Test: Manual Operation -

OSCILLOSCOPE

PULSE GENERATOR

180C

8o12¢

TRIG  TRIG
N out
[~

PULSE
our

106034

INITIAL CONTROL SETTINGS

OSCILLOSCOPE

PULSE GENERATOR

180C

8012

TRIG TRIG
N out
o

PULSE
our P

105034

PULSE PERIOD 2 see step 1
VERNIER 3 see stez ; INITIAL CONTROL SETTINGS
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 35n—1 PULSE PERIOD 2 EXT +
VERNIER 6 cew VERNIER 3 _
PULSE WIDTH 7 see step 1 PULSE DOUBLE/NORMAL 4 NORM
VERNIER 8 see step 1 PULSE DELAY S 35n—-1M
TRANSITION TIME 9 5n—0.5 VERNIER 6 cow
LEADING EDGE 10 ccw PULSE WIDTH 7 1U—.1m
TRAILING EDGE 11 CCW VERNIER 8 cw
AMPLITUDE 12 5.0-20 TRANSITION TIME 9 5n—0.5u
VERNIER 13 cw LEADING EDGE 10 cw
OFFSET SWITCH 14 OFF TRAILING EDGE 11 cw
OFFSET VERNIER 15 - AMPLITUDE 12 5.0-2.0
SYM/NORM/COMPL SWITCH 17 NORM VERNIER 13 cw
INT LOAD 18 IN OFFSET SWITCH 14 OFF
POLARITY 19 + OFFSET VERNIER 15 —
EXT WIDTH/NORM/RZ SWITCH 24 NORM SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 IN
STEP INSTRUCTIONS POLARITY 19 +
EXT WIDTH/NORM/RZ SWITCH 24 NORM
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:

Left Limit

Centre Line

Display

Pulse Width {Tw)

STEP INSTUCTIONS

1

Press MAN button 1.

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

Duty Dycl = x100%

Uty BV Max Pulse Period (Tp) X

RESULTS

PULSE PERIOD VERNIER PULSE WIDTH VERNIER

2 3 7 8
Tu—.1m cw tu—1m Adjust for 1uS >75%
.1m—-10m cw .Am—10m Adjust for 0.1mS >75%
10m—1 cw 10m-1 Adijust for 10m$ >75%
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Table 5—12. Performance Test: External Width Operation

08CILLOBCOMY

PSS GENERATOR

PULIE GENERATOR

®ia

18108

ext, TRiG ruLse
"

o1
nean
PanEL

FAONT
PaNEL

puLse
our
o

nour

L]
i
!
]
'
i

12600077

1780-0700

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 EXT +
VERNIER 3 -
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY & -
VERNIER 6 -
PULSE WIDTH 7 -
VERNIER 8 -
TRANSITION TIME 9 5n—0.5u
LEADING EDGE 10 ccw
TRAILING EDGE 11 ccw
AMPLITUDE 12 6.0-2.0
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 EXTWIDTH

STEP INSTRUCTIONS

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

(100 mV on Scope).

2 Output should be as shown below.

+250-0077
oA
1280-0700

Table 5—13. Performance Test: RZ Operation

PULSE GENERATOR PULSE GENENATOR

i
|
t
1
[}
1

FRONT
PANEL

ruse
out

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 EXT +
VERNIER 3 -
PULSE DOUBLE/NORMAL 4 NORMAL
PULSE DELAY S 35n—1u
VERNIER 6 ccw
PULSE WIDTH 7?7 10n--1u
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

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

RESULTS

INPUT

05uS '

Tu$

——i po— tixed delay

ouTPUT

1 Apply RZ putses of > 1V to INPUT 25 (> 100 mV

on Scope).

Z+1v

2 Output should be: n | |
ov |
—f e fixed delay (approx. 50ns)
3 Check that pulse delay VERNIER 6 and pulse width

VERNIER 8 vary the puise delay and pulse width.
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Table 5—14. Performance Test: Gate Operation

OSCHLLOSCOPE
180C
PULSE GENERATOR PULSE GENERATOR
8o11A 80128
18504
EXTY.
N TRIG PULSE
A 8 P our our
1250-0077
84g1a
1250-0780
106034
10503A
10803A

INITIAL CONTROL SETTINGS |

1us

PULSE PERIOD 2 20n—1pt -

VERNIER 3 CCw !

PULSE DOUBLE/NORMAL 4 NORM

PULSE DELAY S 35n—1U

et o (LR 1l

PULSE WIDTH 7 10n—-14

VERNIER 8 CcCcw

TRANSITION TIME 9 5n—0.5u

LEADING EDGE 10 ccw

TRAILING EDGE 11 Cccw

AMPLITUDE 12 5.0-2.0 3 Check that leading edge of first trigger output pulse
\o/légge'ig\;/?mu 1 gf:";’ (TRIGGER OUTPUT 20) occurs a short time (owing
OFFSET VERNIER 15 _ to fixed delay) after the leading edge of the gate puise.
SYM/NORM/COMPL SWITCH 17 NORM

INT LOAD 18 IN

POLARITY 19 +

EXT WIDTH/NORM/RZ SWITCH 24 NORM

gate GATE

om: closes

I

:
STEP INSTRUCTIONS | M M TRIGGER
#i. k-—
ixed
deiay OUTPUT
aporox. 40ns | | ‘ I l PULSE

| tast puise
(worst case)

= F-f

1 Apply gate pulse of > 1.5V to GATE INPUT 25,
{150 mV on Scope).

4 Check that tast puise width is correct even when gate
pulse trailing edge occurs just before or during the last
pulse {(owing to the effect of the fixed delay of approx.
45ns).

2 Check that output pulses at OUTPUT 16 only occur
during ON time of gate pulse: Turn pulse period
VERNIER 3 slowly CW and check gate operation for
all pulse periods.
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Table 5—15. Performance Test: External Trigger Operation Table 5—16. Performance Test: High Frequency
Trigger Operation
OSCILLOSCOPE
180C
PULSE GENERATOR OSCILLOSCOPE
80128 180C
18014 1821A
TRIG TRIG PULSE
IN ouy our A 8 EXT. INP, ia1oa
-] Q ]
10100C A P’ 5:;‘0-0 105034
1250-0077
B491A
105034 1250--0780
TEST
105038 OSCILLATOR PULSE GENERATOR
32008 80128
6518 TRIG TRIG PULSE|
[L] our out
I
800 8000
105034 Q [+ 105034 15104A
106034
105034
106034
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 EXT +
VERNIER 3 - INITIAL CONTROL SETTINGS
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY S 35n—1u PULSE PERIOD 2 EXT +
VERNIER 6 ccw VERNIER 3 —
PULSE WIDTH 7 .1m—10m PULSE DOUBLE/NORMAL 4 NORM
VERNIER 8 Center PULSE DELAY S 35 n—-14
TRANSITION TIME 9 5n—0.51 VERNIER 6 CCW
LEADING EDGE 10 cCcw PULSE WIDTH 7 10n—-1U
TRAILING EDGE 11 CcCcw VERNIER 8 ccw
AMPLITUDE 12 6.0-2.0 TRANSITION TIME 9 5n—0.5u
VERNIER 13 CcwW LEADING EDGE 10 CCw
OFFSET SWITCH 14 OFF TRAILING EDGE 11 Cccw
OFFSET VERNIER 15 - AMPLITUDE 12 5.0-2.0
SYM/NORM/COMPL SWITCH 17 NORM VERNIER 13 cw
INT LOAD 18 IN OFFSET SWITCH 14 OFF
POLARITY 19 + OFFSET VERNIER 16 -
EXT WIDTH/NORM RZ SWITCH 24 NORM 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:
. STEP INSTRUCTIONS
Range X100
Vernier 2.5 1 Apply sinewave with repetition rate of 50 MHz and
Attenuator +10d8 {1.0V) amplitude of 1.7V p-p (170 mV on Scope). Check
Amplitude 0.61V (RMS) repetition rate of output is equal to repetition rate
2 Center both vertical channels on the oscilloscope and of input i.e. 50 MHz.
observe the waveforms. The leading edge of the output
pulse shall occur during positive slope of the sinewave. 2 Set PULSE PERIOD 2 to EXT—.
Set PULSE PERIOD 2 to EXT ('—): the It'aading edge of 3 Repeat step 1.
t!w output pulse shall occur during negative slope of the Note that there is a delay of 25nst 8ns between the
sinewave. trigger input and output.




Table 5—17. Performance Test: Trigger Output

Table 518, Performance Test: Rise and Fall Times

(Slow ranges)
OSCILLOSCOPE
1620 0SCILLOSCOPE
PULSE GENERATOR 180C
80128 PULSE GENERATOR
80128
1810A
TRIG PULSE EXT. 1801A 1821A
out out A N TRIG TAIG PULSE EXT
Q 0 [e] N our out A B IN
ﬁ 1250-0077 Q Q o 0
B8491A 10100C
1250-0780
105034 10503A
10503A
INITIAL CONTROL SETTINGS o
PULSE PERIOD 2 20n—1U INITIAL CONTROL SETTINGS
VERNIER 3 CCw
PULSE DOUBLE/NORMAL 4 NORM PULSE PERIOD 2 1U—1m
PULSE DELAY 5 35n—144 VERNIER 3 ccw
VERNIER 6 ccw PULSE DOUBLE/NORMAL 4 NORM
PULSE WIDTH 7 10n—1L PULSE DELAY S 35n—1u
VERNIER 8 CcCcw VERNIER 6 Cccw
TRANSITION TIME 9 5n—0.54 PULSE WIDTH 7 SQUARE WAVE
LEADING EDGE 10 CCwW VERNIER 8 -
TRAILING EDGE 11 CCW TRANSITION TIME 9 0.51—50u
AMPLITUDE 12 2.0-1.0 LEADING EDGE 10 ccw
VERNIER 13 cw TRAILING EDGE 11 ccw
OFFSET SWITCH 14 OFF AMPLITUDE 12 5.0-2.0
OFFSET VERNIER 15 - VERNIER 13 Cw
SYM/NORM/COMPL SWITCH 17 NORM OFFSET SWITCH 14 OFF
INT LOAD 18 IN OFFSET VERNIER 15 -
POLARITY 19 + SYM/NORM/COMPL SWITCH 17 NORM
EXT WIDTH/NORM/RZ SWITCH 24 NORM INT LOAD 18 IN
POLARITY 19 +
STEP INSTRUCTIONS RESULTS EXT WIDTH/NORM/RZ SWITCH 24 NORM
1 Measure amplitude of trigger output pulse >1.0vV
(TRIGGER OUTPUT 20.
2 Measure width of trigger output 16ns X 10ns STEP INSTRUCTIONS
pulse at 50% of pulse amplitude.
1 Adjust oscilloscope sensitivity for full screen pulse dis-
3. Turn VERNIER 3 siowly from play and measure rise and fail times between 10% and
CCW to CW, the amplitude and 90% of amplitude for each of the following control settings.
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
1t03.
RESULTS
PULSE PERIOD VERNIER TRANSITION TIME LEADING EDGE 10
2 3 9 TRAILING EDGE 11
fu—1m cew 0.5u—50u cew <0.5u
Am—10m cew 50u—5m cew < 50uS
10m—1 ccw 5m—0.5 ccw <6mS
Tu—1m cw 0.5u—50u cw >50uS
Am—10m cw 50u—5m cw >5mS
10m—1 cw 5m—0.5 cw >0.58
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Table 5—19. Performance Test: Rise and Fall Times

(Fast ranges)

OSCILLOSCOPE

182¢
PULSE GENERATOR

80128

1810A

Table 5—20. Performance Test: Transition Time Linearity

OSCILLOSCOPE

182
PULSE GENERATOR

80128

18108

TRIG PULSE EXT.
out our A lNo

12500077

BASIA

1250-0780

10503A
108034

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n—-1M
VERNIER 3 see step 1
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY S 35n—14
VERNIER 6 CCW
PULSE WIDTH 7 10n—144
VERNIER 8 see step 2
TRANSITION TIME 9 65n—0,6U
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 RESULT
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.

TRIG PULSE EXT.
o DU(!; a mo

1250-0077

B4MA

12500780

105034
105034
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n—1pL
VERNIER 3 cw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 35n—1u
VERNIER 6 ccw
PULSE WIDTH 7?7 SQUARE WAVE
VERNIER 8 -
TRANSITION TIME 9 5n—0.51
LEADING EDGE 10 ccw
TRAILING EDGE 11 Cccw
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
STEP INSTRUCTIONS RESULTS
1 Adjust amplitude VERNIER 13 to obtain full screen dis-

play of pulse amplitude.

2 Adjust pulse period VERNIER 3 to obtain full screen
pulse period display.

3 Measure rise and fall times:

<
4 Set POLARITY 19 to — and repeat steps 1 to 3. <

5 Turn LEADING EDGE 10 and TRAILING EDGE 11
verniers fully CW and measure rise and
fall times between 10% and 90% of amplitude. >
z

6 Set POLARITY 19 to + and repeat step 5.

0.5US

0.5uS

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.
5 Refer to diagram:
10%
i L \
i
5%
1
E 10%
6 Measure risetime and falttime linearity: <5%
7 Repeat steps 1 to 6 with POLARITY 19 set to —: <5%
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Table 5—-21. Performance Test: Pulse Shaping Table 5—22. Performance Test: Attenuator Calibration
OSCILLOSCOPE OSCILLOSCOPE
182C 182C
PULSE GENERATOA PULSE GENERATOR
80128 80128
1810A 1810A
TRIG PULSE EXT. TRIG PULSE EXT,
ouT out A IN out ouT A N
(o] 0 0
1260—0077 12500077
849A 8491A
12500780 1250—0780
10503A 105034
10603A 10503A

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 20n—1u

VERNIER 3 ccw

PULSE DOUBLE/NORMAL 4 NORM

PULSE DELAY 5 35n—14

VERNIER 6 ccw

PULSE WIDTH? SQUARE WAVE

VERNIER 8 -

TRANSITION TIME 9 5n—0.51

LEADING EDGE 10 cew INITIAL CONTROL SETTINGS

TRAILING EDGE 11 ccw

VERNIER 13 cw VERNIER 3 cw

OFFSET SWITCH 14 OFF PULSE DOUBLE/NORMAL 4 NORM

OFFSET VERNIER 15 - PULSE DELAY § 35n—1

SYM/NORM/COMPL SWITCH 17 NORM VERNIER 6 ccw

INT LOAD 18 IN PULSE WIDTH 7 10n-14

POLARITY 19 + VERNIER 8 Center

EXT WIDTH/NORM/RZ SWITCH 24 NORM TRANSITION TIME 9 5n—0.5
LEADING EDGE 10 cew

STEP INSTRUCTIONS RESULTS TRAILING EDGE 11 ccw
AMPLITUDE 12 5.0-2.0

1 Measure preshoot, overshoot and ringing of the VERNIER 13 CwW

pulse as a percentage of pulse amplitude. <i5% OFFSET SWITCH 14 OFF
Refer to diagram below. OFFSET VERNIER 15 -

SYM/NORM/COMPL SWITCH 17 NORM

2 Set POLARITY 19 to — INT LOAD 18 IN
POLARITY 19 +

3 Repeat step 1. EXT WIDTH/NORM/RZ SWITCH 24 NORM

OVEASHOOT l 1 RINGING

AMPLITUDE 12 VERNIER 13 INT LOAD 18

IN ouT
o~ 5.0 — 2.0 cw =60 210V

5.0-20 ccw <20 <4av

20-1.0 cw 220 =4V

20-1.0 ccw <10 <2v

1.0-05 cw =10 =22v

1.0-0.5 cew <05 <1v

__PRESHOOT 0.5-0.2 cw 20.5 21V

“1 0.6 -0.2 ccw <02 <04V
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Table 5—23. Performance Test: DC Offset

OSCILLOSCOPE

t82C

PULSE GENERATOR

80128

1810A

TRIG PULSE
out our A
[o] o

EXT.

10603A

10603A

12500077
84914
1260—0780

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 EXT +
VERNIER 3 ccw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 35n—14
VERNIER 6 ccw
PULSE WIDTH 7 10n—14
VERNIER 8 cew
TRANSITION TIME 9 5n—0.54
LEAD!NG EDGE 10 cow
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 Disconnect 8012B from oscilloscope
2 Center the oscilloscope display trace

3 Reconnect 8012B to the oscilloscope

4 Set OFFSET 14 to ON
5 VERNIER 15 fully CW
6 Measure positive offset:
7 Turn VERNIER 15 fully CCW
8 Measure negative offset:

9 Turn OFFSET 14 to OFF

RESULTS

>2+2.5V

=25V

10 Output pulse baseline shoutd be at center of oscilloscope

display.

Table 5—24. Internal Checks and
Adjustments — Power Supply

DIGITAL VOLTMETER

347404
PULSE GENERATOR

80120

34702A

w oo T s
6 [o] -0

INITIAL CONTROL SETTINGS 80128B:

PULSE PERIQD 2 EXT
VERNIER 3 ccw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—-1u
VERNIER 6 ccw
PULSE WIDTH 7 10n—14
VERNIER 8 CCwW
TRANSITION TIME 9 5n—0.5
LEADING EDGE 10 CCW
TRAILING EDGE 11 CCwW
AMPLITUDE 12 5.0-2.0
VERNIER 13 cw
OFFSET SWITCH 14 OFF
SYM/NORM/COMPL SWITCH 17 SYM
INT LOAD 18 IN
POLARITY 19 Positive
EXT WIDTH/NORM/RZ SWITCH 24 NORM
3444A:

FUNCTION SWITCH VOLTS
RAMGE SWITCH 100 V

STEP INSTRUCTIONS

1 Connect the DVM between the +17V TP

on board AB and GND. Adjust A6R153
for +17V £ 100mV.

2 Connect the DVM between the —17V

TP on board A6 and GND. Adjust
ABRI7 for —17V £ 100mV.

BOARD A6

+H7V TP

O

Q43




INITIAL CONTROL SETTINGS
80128:

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

517

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

PULSE GENERATOR

80128
COUNTER
52450 5252A
TRIG PULSE
out our
o
10100C
10803A
STEP INSTRUCTION
1 Adjust capacitor A5C24 for a nominal frequency of
§1,6MHz. Limits > 51MHz <52MHz.
20n—1M
cCcw
NORM
35n-—14
ccw
10n—14
ccw
5n—0.5U
ccw
BOARD A5
ccw A
5.0-2.0 \
cw
o ‘l’ | 111
Y @® [
e 2 82— olbd p ngll
IN O DO g3 N 3]
ini Q NI s\ TIOTE , 8
positive ~ PTG ©
I3 |.'|| (] o |
NORM H
SR0H § nnl'-llmf
Free 9 25 8 gaow |§
[ IR l ry € Oooxe
~ IR 1 LI I I |
] [
~3 ~T 7o) n:"-—""
DDA HD) @)
0.1 ! 1 e CED 1
AC | I |
0.1ms N N N N P
s YN NmaO0o~® g\t.(:m_l"\_‘
FREQUENCY "2&’636558&’22&‘3 Egm?|m
"“"Ilélllll tha
@
par]
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Table 5—26. Internal Checks and Adjustments: Delay and
Width Timing
OSCILLOSCOPE
180C 2. Pulise Width
PULSE GENERATOR
801728
1%01A 18214 STEP INSTRUCTION
TRIG PULSE EXT,
our our A B IN
? i 1 Set the oscilloscope DISPLAY switch to channel A only.
105024
12500781 2 Set the pulse leading edge on the first line of the screen.
Adjust A5 C45 for a nominat 1.3Us. Limits > 1.1us
< 1.5us (Min. width with vernier 8 in CCW position
is <10 ns, using sampling oscilloscope).
INITIAL CONTROL SETTINGS
80128:
PULSE PERIOD 2 14-0.1m — Channel A
VERNIER 3 cw | :
PULSE DOUBLE/NORM 4 NORM |
PULSE DELAY 5 35n—1u r—“(sfjgjn)“‘—*"
VERNIER 6 cw
PULSE WIDTH 7 10n—14
VERNIER 8 cw
TRANSITION TIME 9 5n—0,5u
LEADING EDGE 10 ccw BOARD A5
TRAILING EDGE 1 cCcw
AMPLITUDE 12 5.0-2.0 N
VERNIER 13 cw —CX0- €A -—-
OFFSET SWITCH 14 OFF é i1 ql)
SYM/NORM/COMPL SWITCH 17 SYM 08 2 —_— C3 —
INT LOAD 18 IN ik ~R179 — —Rwe—
POLARITY 19 positive
EXT WIDTH/NORM/RZ SWITCH 24 NORM .'_ [ “L — (€33 — .‘
od8 © @ . Pulse
xxrx o
T t
1. Pulse Delay | ®O
Lad L L EB-mme g
STEP INSTRUCTION ggm : o 4 l |
11 l l o
1 Set up the oscilloscope as follows: . | | | o
11 [ 3
| = Oll S,CD e~ 'l I
1801A: Seca o 5B ST T 4
DISPLAY ALT, channel B o UTES a9 o
VOLTS/DIV 2V | '
POLARITY + UP, DC INPUT N I I
© Q
] i SID mgm'\_,
1821A: . | 12 Crreres
TIME/DIV .0.2us 5 8 - ] 11 ]
[ 3 2
gl 503
2 Set the leading edge of the trigger output pulse on the E’} ! | | |
first.vertical line on the screen Measure the time of the <\|‘ Pulse
leading edge of the output pulse. Adjust A5 C35 for a =) Width
nominal 1.24s. Limits > 1.1us < 1.35¢s. S
/\ Channel B .
1 nne; o~
| 23 31 3
Channel A S8
| VT |
I
le— 205

{6cm)




Table 5—27. Internal Checks and Adjustments:

Amplitude and Baseline

0SCILLOSCOPE

1820
PULSE GENERATOR

80128

18104

TRIG PULSE
out our a

EXT.

1250-0077
84914
1250-0780

105034

10503A

INITIAL CONTROL SETTINGS
80128:

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY 6
VERNIER 6

PULSE WIDTH7
VERNIER 8

TRANSITION TIME 9

LEADING EDGE 10

TRAILING EDGE 11

AMPUITUDE 12

VERNIER 13

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

POLARITY 19

EXT WIDTH/NORM/RZ SWITCH 24

1810A:

TIME/CM
MILLIVOLTS/CM

BOARD A6

20n—1
cw
NORM
35n—1
CCwW
10n—14
adjust for 50 %
duty cycle
5n—0.54
ccw
ccw
5.0-2.0
CwW

OFF

SYm

ouT
positive
NORM

0.2us
200mV
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Table 5—27. cont'd.

STEP INSTRUCTION

1

—RO2——

—CR30— ~—RB0—

Disconnect the 80128 pulse output from the oscilloscope
and center the beam on the oscilloscope screen. Re-connect
the 80128 output.

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

45,2V = e -p

baseline ——_I—_. _-———_] — ———

Set the 1810A to 10mV/cm.
Set the 80128 SYM/NORM/COMPL SWITCH 24 1o NORM.

Disconnect the 8012B pulse output from the oscilioscope
and center the beam on the oscitioscope screen. Re-connect
the 80128 output,

Adjust A6 R150 to center the baseline.

Set the 8012B POLARITY SWITCH 19 to negative.

Adjust A6 R149 to center the baseline.

baseline .<

-

I
N -~y g
3\\5 oHEOH®

VWM
\\\\\ x& \\\

— R83
—RB6
—R81 —
—R84—
R85 ——

—R82—

R ——
—ROL —
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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 S
VERNIER 6

PULSE WIDTH 7
VERNIER 8
TRANSITION TIME 8
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 A8

PULSE GENERATOR

80128

OSCILLOSCOPE

182¢

1810A

TRIG PULSE EXT.
outT out A N

12500077

B491A

12500780

1. Pulse Clipping
STEP INSTRUCTION
14—0.1m
see below 1 Adjust the pulse period vernier for a stable display.
NORM
35n--1 . .
cow 2 Adjust A6 R69 for the best possible pulse shape.
10n—1U
cw Z2EREN
5n—0.54
cw
cw
5.0-2.0
10 cm deflection
N N 7]

OFF
NORM
IN
negative
NORM

3 Expand the 1810A timebase to display only the pulse .
leading edge. Measure the pulse risetime.

4 Disptay the pulse trailing edge and measure the
falltime.

5 Adjust A6 R135 for equal rise and fall times
> 0.56s).
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Table 5—28. (cont'd) Table 5—28. (cont'd)

P .
2. Pulse Roltoff 7 Adjust A6R130 for a nominal 80ns roll-off. Limits > 60ns

STEP INSTRUCTION <100ns.
1 Set the 80128 transition time verniers 10 and 11 to CCW. 8 Setboth 80128 transition time verniers 10 and 11 to CCW.
" . 9 " Position first the pulse leading edge and then the puise
2 Expand the 1810A t ly the pulse e
Ieaging edgee and pos:::::a;es;;(::\:‘:ﬁz;l)lc :;n th: :creen. trailing edge on the screen and check the transition times.

They should be <5ns.
3 Turn the leading edge vernier 10 from CCW to CW and

measure the roll-off time. 10 Set the 8012B polarity switch 19 to positive.
—-l '.__ rolt-off 1" Repeat steps 2 to 5 for the positive pulse and adjust
N ABR104 for equal roli-off on both the leading and trailing
N\ teading edge edges.

\
N\

4 Pasition the pulse trailing edge symmetrically on the screen. 4

———i }——— roli-off
\
/

leading edge / \ trailing edge
5 Turn the trailing edge vernier 11 from CCW to CW and / \

/
measure the roll-off time. _/ \
—_‘ t—_ roll-off

/

/
/  trailing edge

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

4
‘ "I necessary.
roll-off

6 Adjust AGR60 for equal roll-off on both the leading and
trailing edges. BOARD A6

] MLl |
PSS |Tg$;22:_”f R152 é'ig
|n:@ ll'll —R129— 1 ng‘)?
o il
l| P o R153
I Ll @) ¢ |
J I I / | o3 TTG
| 3 o°
LLLLLEL e 1L §|° L] I
SrrzazEged £02 7 888 333
PRTRTTTeT 177 1 590 Ak

—-C47-

\3& —R—

N

|
I
®

—-CY—

!

o

wn

OB
o
S

- RYE—

—CR® —

—R3—
—CR33—
e RY—

— ) —
— R —

-C2% -
—R96—

.
©
©

-
—€50— 3
o

BOARD A6
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Table 5—29. Internal Checks and Adjustments:

Double Pulse
OSCILLOSCOPE
182C
PULSE GENERATOR
80128
1810A
TRIG PULSE EXT.
oug, ouq*; A INQ
12500077
8491A
12600780
10503A
105034
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n-14
VERNIER 3 center
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY S 35n—1u
VERNIER 6 ccw
PULSE WIDTH 7 10n—14
VERNIER 8 CCwW
TRANSITION TIME 9 5n—0.51
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 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 ABC36 for 9.5ns pulse width at 50% of pulse
amplitude.

9.5n8 |.— e e 50% @M.

3 Set the 80128 pulse double/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 ASR188 to produce a first (undelayed) pulse of
the same width as the delayed pulse (9.5ns — see step 2)

BOARD AS

[ | —C33 —
538 B 62)
rxxax o
[ I | i 11 —C32 —
NN EE-RUIT _Rigs -
388 & 8 ' |
rroe o
11 lnl l RY I
Deve O (N il 11
1885492 Lads lgal g nad
Jexe§ PRl BB aa
' "'IlllallTllluu
SDDX N
3 M U I B I 1‘ R188
o o | . |
1 | ; 5888283430 32 NN
| l | 8 rxaereog ¥ ¥ O
s 3 Attt
=S I8 @ I
O B |4
- - —_ = 14
8 RigS —R%— & ~ il
-R108 ~ e
Oe 05
o bt izl
5ol ¢ 9850~ TS x2aged = 38
2eEL O 5m§5|05 e5ax . @ &5
AASEERAEN | TITTR 0
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Table 5—30. Service Product Safety Check

STEP INSTRUCTION

1 Visually inspect interior of 80128 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.

2 Check resistance from 80128 cabinet to ground pin on
power plug with suitable chmmeter. The reading must be
less than one ohm, Fiex 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 =,

3 Check resistance from 8012B cabinet to line and neutral
(tied together) with the power switch on and the power
source disconnected. The minimum acceptabte 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.

4 Check the line fuses to verify that the correct values are
installed.
5 Check that the line voltage selector is set to the customers

requirements,

6 Check that all coaxial cables and wires inside the 80128
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.

7 Inform the responsible product division of any repeated
failures in the above tests or any other safety features.
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Table 5—31 Performance Test Record (1 of 4)

Hewlett-Packard
Model 80128 Tested by
Pulse Generator
Serial No. Date
Table o - Results
No. Test Description Specified Actual
6-2 Pulse Period
20n—1p CCw <20ns / >60MHz
cw >1us / <1MHz
1u—.1m CCw <1lus/ >1MHz
cw >.1ms / <10kHz
Im—10m CCw <.1ms / >10kHz
cw >10ms / <100Hz
10m-1 cCcw <10ms / >100Hz
cw >1s / <1Hz
5-3 Pulse Delay
35n—1u CCwW <35ns
cw >1us
1us—.1m Cw >100us
CCw <1us
Am—10m cw >10ms
CcCw <100us
10m-1 cw >1s
CcCw <10ms
54 Pulse Width
10n—1u CwW >1us
Iu—.1m cw >.1ms
cCcw <1us
.Im—10m cw >10ms
CCw <1ims"*
10m—1 cw >1s
CCw <10ms
5-5 Minimum Pulse Width
step 2 <10ns
step 4 <10ns
5—6 Pulse Period Jitter
step 6 <1%




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%
1u—.1m cCw 50% £ 5%
cw 50% *+ 5%
Am—10m CCwW 50% * 5%
cw 50% £ 5%
10m—1 cCcw 50% * 5%
cw 650% * 5%
step 2 - satisfactory 0
not satisfactory O
5-10 Duty Cycle
1u—1m >75%
Im—10m >75%
10m~1 >75%
5-11 Manual Operations — satisfactory d
not satisfactory 0
5-12 External Width
step 2 — satisfactory O
not satisfactory 0
5-13 RZ Operation
step 2 _ satisfactory 0O
not satisfactory 4
step 3 _ satisfactory a
not satisfactory |
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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 I}
not satisfactory 0O
step 3 _ satisfactory |
not satisfactory O
step 4 _ satisfactory O
not satisfactory 0
5-15 External Trigger Operation
step 2 _ satisfactory [
not satisfactory |
step 3 _ satisfactory 0
not satisfacotry O
5-16 High Frequency Trigger Operation
step 1 — satisfactory 0
not satisfactory 0O
step 3 — satisfactory O
not satisfactory ()
5—-17 Trigger Output
Amplitude >1.0V
Width 16ns £ 10ns
step 3 — satisfactory |
not satisfactory 0
step 4 - satisfactory 0O
not satisfactory O
step 5 - satisfactory O
not satisfactory ]
518 Rise and Fall Times (slow)
0.5u—50u CCw <0.5us
cw >50us
50u—5m CCw <50us
cw >bms
5m-0.5 CCw <bms
CW >0.5s




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 <5ns
step 4 <bns
step 5 20.5us
step 6 20.5us
5-20 Transition Time Linearity
step 6 <6%
step 7 <5%
5-21 Pulse Shape
Polarity + Preshoot <5%
Overshoot <5%
Ringing <5%
Polarity — Preshoot <5%
Overshoot <5%
Ringing <5%
INT LOAD
5-22 Attenuator Calibration In Out
5.0-2.0 cw 25,0V 210V
ccw 2.0V <4V
20-10 cw >2.0V =4V
ccw <1.0v <2V
1.0-05 cw 21.0V =2V
ccw <0.5V <1V
0.5-0.2 Ccw >0.5V 21V
ccw <0.2Vv <0.4V
5-23 DC Offset
step 6 2+2.5V
step 8 >-=25V
step 10 _— satisfactory

not satisfactory

oo




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.

66 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-Packartl {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
C = 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

WDV OVC

T8

<X <L
)

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 Chassis/Ground

inductance in microhenries
resistance in ohms

P/O Part Of
F.S. Factory Selected
Wiring colour code:
black
brown Zener Diode
red
orange
yellow
green

blue

violet l X5 Printed circuit board edge
'%‘ 2 connector and socket {X5)
grey |

DONDODWN =

white with pin number (2),

Encloses front panel nomenclature

u1 Microcirciut

Single pin or soldered
connection.

1
1
'
% Screwdriver Adjustment |
{
Coaxial Connector
Bolt down cable bush
————  Primary Signal Path 1 :
1

931 Coaxial Connector

Indicates wire colour using bulkhead mounted.

resistor colour code.
—931———

Coaxial cable K1 Relay
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Signal Schematic
number number

ol — —

b e — Pre—

These references on a signal
leaving a schematic diagram:
indicate the signat destination:
The circle contains the signal
number and the square contains
the number of the schematic
to which that signal goes.

Signal
number

Schematic
7/

These references on a sighal
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

Table 6-3. Manufacturer Codes

80128
MFR. ZIR
NR. MANUFAC TURER NAME ADDRESS ICODE
FRLC2 SCEVCOR ELECTRINIGUE LZ VESINET FRANCE
FRGCLY GaM MEAUX FRANCS 17
GMAr s DFUTSCHE VITPOHM GMRH & CO GERMANY
NCRL S STETTNER=TRUSH INC CAZENOVIA NY 13035
Jl121 ALLEN BPADLEY € MILWAUKEE W1 53212
02114 FEFROXCURE CORP SAUGERTIES NY 12477
02135 RCA COFP SOLIN STATE DIV SOMMERVILLE NJ 08876
w6713 MOTORILA SEMICCONDUCTOR PRODUCTS PHOENIX &Z 85008
072¢3 FAIRCHILO SEMICONDUCTNR CIV MOUNTAIN VIEW CA 94040
12¢<7 CLARCSTAT MFG CO INC OJVER NH n3820
13103 THERMALLOY CD DALLAS TX 75247
1629 COENING GL WK ELEC CMPNT DIV RALETGH NC 27604
17537 LAMPS INC TORRENCE CA 90502
16741 MFOCC/CLECTRA CORP MINERAL WELLS TX 16067
26226 | GCWAMGA ELECTRNNICS CO®P GOWAMDA NY 14070
2654¢ CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
26480 HEWLETT=PACKARD CN CORPORATE HQ PALN ALTD CA 94304
5¢28¢ | SFPAGUE ELECTRIC €O NORTH ADAMS MA 01247
714G0 | BUSSMAN MFG DIV OF MCGRAW-EDISAN €O ST LIULS ™MD 63017
71785 TRW ELFK CNMPONENTS CINCH DIV FLK GROVE VILLAGE 1L 60007
72136 ELECTRO MOTIVE MFS €0 INC WILLIMANTIC CT 06226
731238 8FCKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON CA 92634
7042 TR INC PHILADELPHIA DIV SHILADFLPHIA PA 19108
75¢15 LITTELFUSE INC DES PLAINES IL 60016
79727 - INDUSTRIES WARMINSTER PA 18974
£23¢9 SHITCHCRAFT INC CHICAGD 1L 60630
LT AMPHFNQU SALES DIV NF BUNKER-RAMD HAZEL WO0D MO 63042
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Table 6—5. Board A5 Replaceable Parts List
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Reference HP Part e Mfr

. g Ot Description Mfr Part Number
Designation Number Y P Code
AS 08012-66508 1 BOARD ASSEMBLY, TIMING 28480 08012-65508
AS5CL 0150-0121 20 CAPACITOR-FXD <lUF #80-20% 50WVOC CER 23480 5150-0121
AsC2 0160-2055 47 CAPACITOR=FXD .01UF +80-20% 100WVDC CER 28480 0160-2055
ASC3 0160-2055 CAPACITOR=FXD .O1UF +80-20% 100WVDC CER 28480 0160-2055
ASC4 0160-2055 CAPACITOR-FXD JOIUF +80-23% LOOWVOC CER 28480 0160-2055
ASCS 0160-2199 1 CAPACITOR=FXD 30PF ¢-SX 300MVOC MICA 28480 0160-2199
ASCH 0180-0374 6 CAPACITOR-FXD; LOUF¢-10% 20V0C TA-SOLID 56289 1500106X902062
A5CT 0160~-2307 1 CAPACITOR=FXD 4TPF +=SX 300MVOC MICA 28480 0160-2307
ASCB 0150-0121 CAPACITOR-FXD +1UF +B0-20% S0MVDC CER 28480 0150-0121
ASC9 0150-0121 CAPACITOR-FXD o1UF +80=20% S0WVDC CER 28480 0150-0121
A5C10 0160-2055 CAPACITOR=FXD .OIUF +80-20% 1004VDC CER 28480 0160-2055
ASC1L 0160-2055 CAPACITOR-FXD JOLUF +80-20% LOOMVDC CER 28480 0160-2055
ASC12 0160-2055 CAPACITOR=FXD OLUF +80~20% 100WVDC CER 28480 0160~2055
A5C13 0160-2055 CAPACITOR~FXD +O1UF +80-20% L00WVDC CER 28480 0160-2055
ASCl4 0160-2198 3 CAPACITOR-FXD 20PF ¢-5% 300WVOC MICA 28480 0160-2198
ASC1S 0160-2197 1 CAPACEITOR<FXD 10PF +-5% 300WVOC MICA 28480 0160-2197
ASC16 0160-2055 CAPACITOR~=FX0 .0lUF ¢80-20% 100WVOC CER 28480 0160~2055
ASCL7 0160-2055 CAPACITOR-FXD OLUF +80-20% LOOWVDC CER 28480 0160~2055
AsCl8 0160-2055 CAPACITOR=FXD OLUF +60-20% 100WVDC CER 28480 0160-2055
ASC19 0160-2055 CAPACITOR~EXD <QLUF +80-20% 100MVDC CER 28480 0160-2055
ASC20 0160-2055 CAPACITOR=FXD «O1UF +80-20% LOONVOC CER 28480 0160~2055
ASC21 0160-3714 1 CAPACITOR=FX0 S800PF +-10% 250WVDC MET 28480 0160-3716
ASC22 0160-3725 3 CAPACITOR~FXD o+6BUF ¢-10%T 4ONVDC MET 28480 0160-3725
ASC23 0180-0375 3 CAPACITOR~FXD} &BUF+=10% 20VDC TA~SOLID 56289 1500686X302082
ASC24 0121-0046 3 CAPACITOR-V TRMR-CER 9/35PF 200V PC-MTG 00865 304322 9/35PF N650
ASC25 0160-2055 CAPACITOR-FXD .OLUF +80-20% LOONVOC CER 28480 0160-2053
A5C26 0160-2055 CAPACLTOR-FXD QLU +80-20% LOOWVOC CER 28480 0160-2055
ASC27 0160-2055 CAPACITOR=FXD .01UF +80~20% 100WVDC CER 28480 0160-2055
45C28 0160~2055 CAPACITOR-FXD 4O1UF ¢80=-20T 100WVDC CER 28480 0160-20%5
ASC29 0160-2055 CAPACITOR-FXD <O1UF +80-20% L00WVDC CER 28480 0160-2055
ASC3D 0160~2055 CAPACITOR-FXD .01UF +80-20% 100WVOC CER 28480 0160-2055
ASC31 0160-2055 CAPACITOR=FXD .OLUF +80-20% 100WVDC CER 28460 0160-2055
AS5C32 0160-3220 2 CAPACITOR=FXO 6800PF +-5F 250WVOC MET FROO9 CKB-68
ASC33 0160-3725 CAPACITOR~FXD «6BUF +-10% 4OWVOC WET 28480 0160-3725
AS5C36 0180-0375 CAPACITOR-FXD; 68UF+~10T 20VOC TA-SOLID 56299 1500686 X302082
ASC3S 0121-0046 CAPACITOR-V TRMR-CER 9/35PF 200V PC-NTG 0086S 304322 9/35PF N65O
ASC36 0150-0121 CAPACITOR=FXD .1UF +80-20% 50WVDC CER 23480 0150-0121
ASC37 0150-0121 CAPACITOR=FXD olUF +80-20% S0WVDC CER 28480 0150-0121
A5C28 0150-0121 CAPACITOR-FAD +1UF +#80-20% SOWVDC CER 28480 0150-0121
A5C39 0160-2055 CAPACITIR=FXD +OLUF +80~20% LOOWVOC CER 28480 0160-2055
A5C40 0160-2055 CAPACITOR-FXD .OlUF +80-20% 100WVDC CER 28480 0160-2055
ASCal 0160-2055 CAPACITOR-FXD +OLUF ¢80-20%3 L00WYDC CER 28480 0160-2055
ASC&2 0160-3220 CAPACITOR-FXD 6800PF +~5% 250WVDC MET FRO09 CK3-68
ASC43 0160-3725 CAPACITOR=FXD «68UF +-10% 40WVOC MET 28480 0160-3725
ASCa% 0180~0375 CAPACITOR-FXD; 6BUF+=10% 20V0C Ta-SOLID 56289 1500686 X902082
ASC45 0121-0046 CAPACITOR-V TRMR=CER $/3SPF 200V PC-HTG 00855 304322 9/35PF N6SO
ASC46 0150-0121 CAPACITOR-FXD LLUF +80-20% SOWVDC CER 28480 0150-0121
ASC47 0150-0121 CAPACITOR-FXD «1UF +80=20% S04VOC CER 28480 0150~0121
ASCea 0150-0121 CAPACITOR~FXD <1UF +80-20T 50WVDC CER 28480 0150-0121
ASC49 0150-0121 CAPACITOR-FXD 41UF +80-20% 50WVDC CER 28480 0150-0121
A5C50 0140-0191 1 CAPACITOR~FXD 56PF +=5T 300WVDC MICA 72126 DM15E560J03004V1CR
ASCS1 0160-2055 CAPACITGR=FXD .QLUF +80-20% 1J0wvDC CER 28480 01560-2055
ASCS2 0160~2055 CAPACITOR=FXD .QLUF +8)-20% LOOWVDC CER 28480 016022055
ASCS3 0160~-2055 CAPACITOR-FXD +OlUF +80-20% LJ0WVDC CER 28480 0160-2055
A5CS54 0160-205% CAPACITOR=FXD ,D1UF ¢80-20% LOOWVDC CER 23480 0160-2055
ASCSS 0160-2198 CAPACITCR-FXD 20PF ¢-5% 300WVOC MICA 28480 0160-2198
ASCS5¢6 01602055 CAPACITOR~FXD -QlUF +80-20% 1Q0wVDC CER 28480 0160-2055
ASCS57 0160-2055 CAPACITOR-FXD .01UF +80-20% 1QOWVDC CER 28480 01460-2055
ASCS8 0160-2055 CAPACITOR=FXD <OLUF +80~20% 100WVDL CER 28480 0160-2055
A5CS59 0160-2055 CAPACITOR=FXD +OLUF +B0-20% 1J0WVDC CER 28480 0160-2055
AS5C60 0160-2055 CAPACITOR=FXD oO1UF +80-20% LOOWVDC CER 23480 0160-2055
A5C61 0160-2055 CAPACITOR-FXD +01UF ¢30-20% LOOWVDC CER 28480 0160-2055
A5C62 0160~2055 CAPACITOR-FXD O1UF +80-20% 100wVDC CER 28480 0150-2055
ASC63 0160-2055 CAPACITOR=FXD .OLUF +80-20% LOOWVDC CER 28480 0160-2055
ASC68 0160-2198 CAPACITOR-FXO 20PF +=5% 30QWVOC MICA 28480 0160-2198
A5C6S 0160-2055 CAPACITOR=FXD LOIUF +60-20X 100WVDC CER 28430 0160-2055
ASC66 0160~2055 CAPACITOR=FX0 .OLUF ¢80=20% 100wWvOC CER 28480 0160=2055
ASCE8 0180-0374 CAPACITOR~FXD; 10UF+~10% 20VDC TA~SOLID 56289 1500106902082
ASCH9 0160-205% CAPACITOR-FXD O1UF +80-20% 100WVDC CER 28480 0160-2055
A5CRL 1901-0040 34 DIODE-SWITCHING 30V SONA 2NS DO-35 28480 19010040
ASCk2 1901-0040 DIODE~SWITCHING 30V 50NA 2NS DQ-35 23480 1901-0040
ASCK3 1961-0G40G DIODE=SWITCHING 30V SONA 2NS DC-35 28480 1901-0040
ASCR4 1901-0040 DIODE~SWITCHING 30V 50NA 2NS DO-35 28480 1901-0040
ASCkS 1901-0040 OIODE~SWITCHING 30V SONA 2NS DO~35 28480 1901-0045

See table 6—3 for Manufacturer Codes




Table 6—5 (cont’d). Board A5 Replaceable Parts List

Reference HP Part .. Mfr

: A Q Description Mfr Part N
Designation Number ty P Code fr Part Number
ASCRS 1901-0040 DIODE=SWITCHING 30V SONA 2NS DO-3S 28480 1901-0040
ASCRT 1902-0037 1 DICOE~INR 9.09V 10X DO~7 PD=.4% 04713 10939-169
ASCRS 1901-0040 QIODE~SWITCHING 30V S0NA 2NS D0O~35 20480 1901~0042
ASCRY 1901-0040 DI00E=-SWITCHING 30V S50NA 2NS 00-35 28480 1901-0040
ASCR10 19G1-0179 9 DIQDE~-SWITCHING 15V SCNA 750PS DD-7 28480 1901-017%
ASCR11 1901-0040 DIUDE=~SWITCHING 30V SONA 2NS DO-35 28480 1901-0040
ASCR12 1901-0040 DICDE=-SWITCHING 30V S50NA 2NS D0-35 28480 1901-0040
ASCR13 19G1-CC4u OI0DE-SWITCHING 30V S50NA 2NS DO-35 28480 1901=0040
A5CR14 1901-0040 DIQDE~SWITCHING 30V SONA 2NS DO-35 28480 1901~0040
ASCRLS 1901-0533 8 DIODE=-SCHOTTKY 28430 1901-0533
ASCR16 1901-0040 DI0DE-SWITCHING 30V SONA 2NS D0-35 28480 1901~0040
ASCR17 1910~0022 2 DIODE-GE 5V 60ONA 3.5NS DO-7 28480 1910-0022
ASCR18 1901-004v OIODE~SWITCHING 30V SONA 2NS D0-35 28480 1901~0040
ASCR19 1902-0049 4 & 04713 SZ 10939-122
ASCR20 1901-G040 DICDE-SWITCHING 30V SONA 2NS DO-35 28480 1901~0040
ASCR21 1902-0126 2 OICDE=INR 2,61V 5% D0=T7 PD=,4W TC==.073X 04713 SZ 10939~14%
ASCR22 1901-0040 OIODE-SWITCHING 30V SONA 2NS DO=35 28480 1901-0040
AS5CR23 1902-0025 3 OICDE=INR 10V S5X O0~7 PD=.44 TC=+,06% 04713 S2 10939-~-182
ASCR24 1902-0025 DIGDE=INR 10V 5% DO=7 PO=.4W TC=¢.06% 04713 ST 10939-182
ASCR25 1901-0040 DIODE=~SWIYCHING 30V S5ONA 2NS 00=-35 28480 1901~0040
ASCR26 1902-0049 DIODE~INR 6419V ST D0-7 PD=.4W TC=+¢,022% 04713 S$2 10939-122
ASCR27 1902-0126 DIODE~INR 2,61V SX DO~T7 PD=.4W TCm=,073% 04713 S2 10939-14
ASCR28 1910-0034 1 OIOOE~GE 30V 8ONA B8NS 00-7 28480 1910-0034
ASCR29 1901-0040 DIOCOE-SWITCHING 30V SONA 2NS DO-3S 26480 19010040
ASCR30 19G1-0040 DIODE~SWITCHING 3CV SCNA 2NS DO~35 28480 1901-0040
ASCR31 1901-0040 DICUE~SWITCHING 30V 50NA 2NS 00-35 28480 1901-0040
ASCR32 1901-0040 OI0DE~SWITCHING 30V S50NA 2NS 0035 28480 1901-004)
ASCR33 19C1~CO4u OIQDE=-SWITCHING 30V SONA 2NS J0-35 28480 1901-0040
ASCR34 1902-0032 2 DIQDE=INR 5,49V 5% DO~7 PO= 4% TC=+.009% 04713 SZ 10939-107
ASCR3S 1902-0032 DIODE=INR 5,49V 5% 00=7 PO=.4W TC=4,.009% 04713 SZ 10939-107
ASCR36 1902-002% DIGDE=INR 10V 5% 00=7 PO=.&W TC=+.056% 04TL3 SL 10933182
ASCR3T 1901-0040 OIODE~-SWITCHING 30V SONA 2NS D0O-35%5 28480 1901-0040
ASCR38 1901-0040 DIODE~SWITCHING 30V SONA 2NS 00~35 28480 1901-0040
A5CR39 1901-0533 DIODE-SCHOTTKY 28480 1901-0533
ASCR40 1901-0533 DIC0DE~SCHOTTKY 28480 1901-0533
ASCR41 1901-0533 OIODE-SCHOTTKY 29480 1901-0533
ASL1 9100-1611 3 COIL-FXD MULDED RF CHOKE ,22UH 20% 24226 157220
ASL2 9100-1614 2 COIL-FXD MOLDED RF CHOKE .82uU4 10X 24226 15/820
ASL3 9100-1611 COIL-FXD MOLOED RF CHOKE 422UH 20% 24226 157220
ASL& 9170-~0029 6 CORE~SHIELDING BEAD 02114 56=-590~6542/%A
ASLE 9140-0179 2 COIL=FX0 MOLDED RF CHOKE 22UH 10% 24226 157222
ASLT 9100~1613 3 COIL=FXD MOLDED RF CHOKE .&7UH 20% 24226 15/470
ASLS8 9140-00%94 1 COIL~FXD MOLDED RF CHOKE .68UH. 10% 24226 157680
ASL9 9140-0179 COIL-FXD. MOLDED RF CHOKE 22UH 10% 24226 157222
ASL11 9100~1611 COIL~FXO MOLDED RF CHOKE .22UH 20% 24226 157220
ASL12 9140-0096 2 COIL-FXD MOLDED RF CHOKE 1lUH 10% 24226 157101
ASL13 9140-0096 COIL=FX0 MOLDED RF CHOKE 1UH 10% 24226 157101
ASL 14 9100-1613 COIL=FXD MOLDED RF CHOKE .47UH 20% 24226 157470
ASL1S 9100~1613 COIL-FXD MOLDED RF CHOKE +47TUH 20% 24226 157470
AS5L16 9140-0112 1 COIL-FXD MOLDED RF CHOKE 4.7UH 10% 24226 157671
ASL1T 9170~0029 CORE-SHIELDING BEAD 02114 56=590-65A2/44
ASL18 9100~161¢ COIL=FXD MOLODED RF CHOKE .82UH 10% 24226 157820
ASLL9 9170~0029 CORE-SHIELDING BEAD 02114 56=590~65A2/74A
ASHP28 1205-0037 10 HEAT=DISSIPATOR SGL TO-36 PKG 28480 1205-0037
ASMP29 1205-0037 HEAT-DISSIPATOR SGL T0-36 PKG 28480 1265~CC37
ASQ1 1354~0296 2 TRANSISTOR NPN ST T0=32 PO=310Mu 28480 1854~ 02 96
45Q2 1854~02%6 TRANSISTOR NPN SI TO-92 PD=310Mw 28480 1854-029%
A5Q3 1854=0C92 4 TRANSISTOR NPN SI PD=200MW FT=600MHL 28480 1854=0092
ASQ4 1854-0092 TRANSISTOR NPN SI PD=200MW FT=600MHL 28480 1854-0092
ASQS 1653-0096 1 TRANSISTOR PNP S1 TO-18 PO=356UMNW 28480 1853-C09¢
A5Q6 1854-0019 L3 TKANSISTOR NPN SI TO=~i8 PO=360MwW 28430 1854~0019
ASQ7 1853~-0034 3 TRANSISTOR PNP ST TO-18 PD=360Md 26480 1853-0034
ASQ8 1853-0u3s TRANSISTOR PNP SI TO~-18 PO=35CMW 28480 1853-0034
A5Q9 1853=-Q357 15 TRANSISTOR PNP SI T3-18 PO=360MW 28430 1853-0357
AS5Q10 . 1853-0036 20 TRANSISTOR PNP S1 PU=310MW FT=250MHZ 28480 1853-003%6
A5Q11 1853-C357 TRANSISTOR PNP SI TG=18 PC=360Mw 28430 1853-0357
A5Q12 1853-0357 TRANSISTOR PNP S1 TO-18 PD=360Mw 28480 1853~0357
45Q13 1854~C345 8 TRANSISTOR NPN 2NS5179 SI TO-T72 PD=2(0MW 04713 2NS1T79
ASQlé 1853-0357 TRANSISTGR PNP SI TO=18 PU=360Mv 28480 1853=0357
A5Q15 1853-0357 TRANSISTOR PNP SI TO-18 PO=360MH 28480 1853-0357
A5Gl 1854-0009 & TRANSISTOR NPN 2N799 SI TO-18 PD=300MM 28480 1854-0009
ASQ17 1854=-0215 13 TRANSISTOR NPN ST PD=350Md FT=300MHZ 04713 <PS 3611
AS5Q1ls8 1854-0215 TRANSISTOR NPN SI PD=350Md FT=300MHI 04713 SPS 38611
ASQ19 1854~C215% TRANSTSTOR NPN SI PI=350Mw FT=300MHI 04713 SPS 3611
A5Q20G 1854~0019 TRANSISTOR NPN ST TO~18 PLD=363Mw 28480 1854-0019

See table 6—3 for Manufacturer Codes
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6-9

ference HP Part . f;

Referenc Qty Description M Mfr Part Number
Designation Number Code

A5021 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 2848G 1853=-003¢

A5Q22 1854~-0019 TRANSISTOR NPN SI TD=18 PO=360MW 28480 1854~0013

A5Q23 1853-0036 TRANSISTOR PNP S1 PO=310MW FT=250MHZ 28480 1853-003%

A502% 1853-0C3% TRANSISTOR PNP ST PD=310MW FT=250MHZ 28480 1853-0036

A5Q25 18530036 TRANSISTOR PNP S1 PO=310MW FT=250MHZ 208480 1853-0036

A5Q26 1853-0357 TRANSISTOR PNP SI TO-18 PO=360MW 28480 1853-0357

ASQ27 1853-0036 TRANSISTOR PNP SI POD=310MW FT=250MHL 28480 1853=-0036

ASQ28 1854=-0019 TRANSISYOR NPN S! TO~18 PO=360MW 28430 1854-0019

A5Q29 1853-0034 TRANSISTOR PNP S1 TO-18 PO=360MW 28480 1853-0034

ASQ30 1854~0345 TRANSISTOR NPN 2NS5179 SI TQO=72 PO=200MW 04713 2NS5179

ASQ31 1854~0345 TRANSISTOR NPN 2NS5179 ST T0O-72 PO=200MW 064713 2N5179

A5Q32 1853-0018 1 TRANSISTOR PNP ST TO-72 PD=20CMW FT=1GHL 28480 1853-0018

AS5Q33 1853-0357 TRANSISTOR PNP SI TO-18 PD=360MM 28480 1853-0357

AS5Q34 18530036 TRANSISTOR PNP SI PD=310MW FT=250MHL 28480 1853-003¢

45035 1853-0C36 TRANSISTOR PNP S1 PO=310MW FY=250MHL 28480 1853-0036

A5Q36 1853-0036 TRANSISTOR PNP S1 PO=310MW FT=250MHZ 28480 1853-0036

A5Q37 1853-0036 TRANSESTOR PNP SI PO=310MW FT=25GMHL 28480 1853-0)36

A5Q38 1853-0357 TRANSISTOGR PNP ST TO=1i8 PO=360MW 28480 1853-0357

AS5Q39 1853-0357 TRANSEISTOR PNP SI TO=18 PD=360MW 28480 1853-0357

A5Q40 1854~0345 TRANSISTOR NPN 2NSET9 SI TO~72 PD=200MW 04713 2N5179

A5Q41 1854-0345 TRANSISTOR NPN 2N5179 S1 TO=72 PD=2Q0MW 04713 2N5179

A5Q42 1854~0009 TRANSISTOR NPN 2N709 SI TO-18 PO=300MW 28480 1854-0009

A5Q43 1853-0357 TRANSISTOR PNP 51 TO-18 PD=360MW 28480 1853-0357

ASQ4é 1853-0015 1 TRANSISTOR PNP ST PD=200MW FT=S5S00MHZ 28480 1853-001%

L5Q45 1854~0345 TRANSISTOR NPN 2NS5179 SI TO~72 PO=200MW 04713 2N5179

AS5Q46 1854~0345 TRANSISTOR NPN 2N5179 SI TQ=72 PO=200MwW 04713 2N5179

A5Q47 1854-0009 TRANSISTOR NPN 2NTQ9 SU TO-18 PO=3Q0MW 28480 1854-0009

A5Q48 1854-0215 TRANSISTOR NPN ST PD=35CMW FT=3G0MHI 4713 SPS 3611

A5Q49 1854-0215 TRANSISTOR NPN S] PO=350MW FT=300MHZ 04713 SPS 3611

A5Q50 1854-0092 TRANSISTOR NPN ST PD=200Md FT=600MHZ 28480 18%4-0092

ASQ51 1854-0092 TRANSISTOP. NPN ST pD=200MW FT=600MHZ 28480 1854-0092

A5052 1854~0009 TRANSESTOR NPN 2NTQ9 SI TO-18 PO=300MNW 28480 1854-0009

A5Q53 1853-0357 TRANSISTOR PNP S1 TO-18 PD=360MW 28480 1853=0367

ASQ54 1853-0218 2 TRANSISTOR PNP S1 TO-18 PO=360MA 28480 1853-0218

A5Q55 1853-0218 TRANSISTOR PNP SI TO-18 PO=360MW 208430 1853-0218

ASK L 0753-0u24 3 RESISTOR 10U 5% +25W F TC=(¢=-100 24546 C5-1/4-T0-101~J
ASR2 0698~0083 4 RESISTOR 1.96K 1% .125W F TC=0+~100 16299 C4~1/8-TU-1961~-F
ASR3 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 245406 C4~1/8-T0~6192-F
ASRS 0698-3443 2 RESISTOR 287 1X .125W F TC=0¢~100 16299 C4-1/8=-T0=287R~-F
ASRS 0698~-3443 RESISTOR 287 1% .125w F TC=0+-100 16299 C4~1/8-TQ0~287R=-F
ASRT 07570448 3 RESISTOR 18.2K LX .125W F TC=0+100 24546 C4=-1/8~T0~1822-F
ASRB 0757-1094 3 RESISTOR 1.47K 1% .125W F TC=0+=100 24546 C4=1/8-TO0=1471~F
ASR9 0757-0401 14 RESISTOR 100 1% .125W F TC=0¢-100 24546 C4=1/8-T0~101=~F
ASR10 0757-0400 3 RESISTOR 90.9 1% .125K F TC=0+~100 24546 C4~1/8-T0~90RI~F
ASR11 0757=0421 3 RESISTOR 825 1% .125w F TC=0+=100 24546 C4=1/78-T3=-825R=F
ASR12 0757-0282 2 RESISTOR 221 1% .125W F TC=Q+-100 24546 C4-1/8-T0=221R=F
ASR13 0757~0420 4 RESISTOR 750 1% .125W F TC=0+~100 24546 C4=1/8~TO=T51~F
ASR 14 07157-0426 3 RESISTOR 1.3K 1% 1256 F TC»0¢~100 26566 C4~178-TO~1301-F
ASR1S 0698-4426 1 RESISTOR 1.58K 1X .125W F TC=04+-100 16299 Cé~1/8-TO=1581-F
ASR16 0757-0407 1 RESISTOR 200 1% .125w F TCx0+=100 24546 C4=1/8=T0=201 +F
ASR17 0757~0395 3 RESISTOR 56.2 1X .125W F TL=0+=100 24546 C4=1/8-TO~56R2=-F
AS5R18 0757~0442 11 RESISTOR 10K 11X .125w F TC=0+~100 24546 C4=1/8-10-1002-F
ASR19 0757-0399 3 RESISTOR 82.5 13 L1254 F TC=0+~100 24546 C4=1/8-T0=B82R5=F
ASR20 0757-0409 4 RESISTOR 274 1% .125W F TC=0+=100 24546 C4=178-T0=2T74R~F

‘ASK 21 0757=0424 5 RESISTOR 1.1K 1% 125« F T{=0+=100 24546 C4=1/8-70~1101~-F
AS5R22 0157-0448 RESISTOR 18.,2K 1% .125W F TC=0+-100 24546 C4=1/8~-T0~1822~-F
ASR23 0757-0283 1 RESISTOR 2K 1% .125W £ TC=0¢=-100 24546 C4-1/8=-1T0-2001-F
ASK24& 0757-0428 2 RESISTOR 1.62K 1% .125W F TC=0+-100 24566 C4=1/8-T0=1621-F
ASR 25 0757-0406 2 RESISTOR 182 1% .125W F TC=0¢~100 245408 Cé=1/8-TO=-182R~F
ASR 26 0T57=-0443 4 RESISTOR 11K 1% 125w F TCx0#=100 24546 C4~1/8=-70-1102-F
ASR27 0757-0442 RESISTOR 10K 1% .125W F TC=0+~100 24546 C4=1/8-T0~1002=F
ASR 28 07570442 RESISTOR 10K 1% .125w F T(=0+~100 26546 C4=1/8-T0~1002~-F
ASR29 07157-0274 11 RESISTOR 1.21K 1% .125W F TC=0¢-100 24546 C4-1/8~TO~1213-F
AS5R30 0757-0273 L RESISTOR 3.01K 1% .125W F TC=0+~100 24546 Cé4=1/8-T0-3011~F
ASR3L 0757-0428 RESISTOR 1.62K 1X .125W F TC=0+-100 24546 C4=178~T0-1621~F
ASR32 0698-0085 1 RESISTOR 2.61K 1% .125W F TC=04-100 16299 C4~1/8-T0=2611-F
ASR33 07570404 L) RESISTOR 130 1% ,125W F TC=x0+-100 24546 Cé=1/8-T0=131~F
ASR 3% 07157-0401 RESISTOR 100 1% .125w F YL=0+=100 24546 C4-1/8-Y0~101-F
ASR36 0757-0404 RESISTOR 130 1T .125W F TC=Q+-100 24546 Cé=1/8-T0-131~-F
ASF 37 0698-3151 1 RESISTOK 2.8TK 1% .125W F TC=0¢~100 16299 C41/8-70-2871=F
ASR 38 0698-0084 7 RESISTOR 2.15K 1% .125W F TC=0+-130 16299 C4=1/8-T0-2151~F
ASR 39 0757-0438 12 RESISTOR 5.11K 13 .125W F TC=0¢-100 24546 C4-1/8-T0=5111~F
ASR4D 0757-0420 RESISTOR 750 1T .125w F TC=0+~100 24546 C4~1/8-T0~751-F
ASR41 0757-0421 RESISTOR 825 1% .125W F TC=0+~100 24546 C4-17/8-T0-825R=F

See table 6—3 for Manufacturer Codes




6—-10

Table 6—5 (cont'd). Board A5 Replaceable Parts List

Reference HP Part .l Mfr

N . Q Description Mfr Part Number
Designation Number ty P Code
ASR&2 0757~ 0401 RESISTOR 100 1% .125W F TC=0+=100 24566 C4~1/78=T0=101=F
ASP 43 0757=0401 RESISTOR 100 1% .125W F TC=0+~100 24566 C4-1/8-T0=101-F
ASR44 J157-0403 2 RESISTOR 121 1X .125W F TC=0¢=100 24546 C4=1/8-T0=121R~F
ASRAS 0757=-0407 RESISTOR 200 1% .125W F TC=Q¢=100 26546 C4-1/8-T0=201~F
ASR&S 0698~0084 RESISTOR 2.15K 1% .125W F TC=0+=100 16299 C4-1/8-T2-2151~-F
ASRAT 0757-0274 RESISTOR 1.21k 1X .125w F TC=0+-100 26546 C4~1/8-T0~1213~F
ASR48 0T157~0438 RESISTOR 5.11K 1% .125W F TC=0e~100 245456 C4=1/8-TO=5111-F
ASR4S 07570438 RESISTOR 5.11K 1% .125W F TCz04+=100 24548 C4-1/8-TO=5111~-F
ASRS0 0757-0438 RESISTOR S5,11K 1X .125W £ TC=0+=100 24545 C4~178-T0=5111-F
ASRS1 0757-0439 1 RESISTOR 6.81K 1% .125W F TC=0+-100 245646 C4~1/8-T0=6811~F
ASRS52 0757-0443 RESISYOR 11K 1% 125w F TC=0+-100 26546 C4-1/8-TO~1102~F
ASRS3 0757-0443 RESISTOR 11K 1% .125W F TC20+-100 24546 C4=-1/8~-T0=1102=F
ASRS4 0757-0274 RESISTOR 1421K 1X 1256 F TC=0¢=100 24546 €C4-1/8-7T0-1213~-F
AS5RSS 0757-0274 RESISTOR 1421K 31X .125W £ TC=0+=-100 24546 Cé=1/8-TO~1213~F
ASRS6 0757-0417 3 RESISTOR S62 1% .125W F TC=0+¢-100 24546 Cé~1/B8=-TO=562R~F
ASRS7 0757-0438 RESISTOR S.11K 1X .125W F TC=04~100 24546 C4-1/8-T0=-5111~F
ASRSS 0757-0433 2 RESISTOR 3,32K 1% 125K F TC*0+=-100 24546 C4=1/8~T0-3321~F
ASRS9 0757-0427 3 RESISTOR 1.5K 1X .125W F TC=0+=100 24546 C4~-1/8-T0~1501~F
ASR60 0757-0273 RESISTOR 3.01K 1% L1250 F TC=0+=100 26546 Cé~1/8-T0=-3011-F
ASRGL 0757-0273 RESISTOR 3.01K 1% 1258 F TC=Q0+-100 24546 C4~1/8-T0=3011-F
AS5R&62 0757-0391 1 RESISTOR 39.2 1% 125w F TC=0+=-100 24546 C4=178-T0=39R2=F
A5R63 0698-3439 1 RESISTOR 176 1% .125W F YC=0+=100 16299 CA~1/8-TO-1T8R=-F
ASRG64 0698-0084 RESISTOR 2,15K 1% <1250 F TC=04=100 16299 C4-1/8-7T0-2151-F
ASR&S 0757-0429 3 RESISTOR 1.82K 1% .125W F TC=04-100 24546 C4-1/8-T0-1821=-F
ABR &S 0T57~0447 1 RESISTOR 1642K 1% .125W F TC20+~100 245646 C4-1/8-T0-1622-F
ASRST 01570421 RESISTOR 825 1% .125W F TC=0+=100 24546 C4~1/8-T0-825R~F
ASR68 0757-0278 3 RESISTOR 31.78K 1% .125W F TCx0+-100 24546 C4-178-T0-1781-F
ASR 69 0698-0084 RESISTOR 2.15K 1% <125W F TC=0+-100 16299 C4~1/8-T0-2151-F
ASRTO 0698-3492 10 RESISTOR 2,67K 1% .125W F TC=04~100 156299 C&~-1/8-T0=26TL-F
ASRT1 0698~3492 RESISTOR 2.67K 1X .125W F TC=0¢~100 16299 C4~1/8-TO=26T1-F
ASRT2 0698~3492 RESISTOR 2.67K 1% 125§ F TC=0+-100 16299 C4-1/8-T0-2671~F
ASRT3 0698~3158 L3 RESISTOR 23.7K 1% .125W F TC=0+~100 16299 CA~1/8-T0~23T2-F
ASRT4 0698-3158 RESISTOR 23,7TK 1X .125W F TC*0+-100 16299 C4=1/8-T0~2372-F
ASRTS 0757-0438 RESISTOR S.11K 1X .125W F TC=0+-100 24546 C4-1/8=-T0=-5111-F
ASRT6 0757~0438 RESISTOR S.11K 1X 1250 F TC=0+¢-100 24548 CA-1/8~-T0O~5111~-F
ASRT7 07157=-0290 4 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4CL/8~T0=-61931~F
ASRT8 01571~0390 & RESISTOR 36,5 1% 125K F TC=0+=100 24546 C4=1/8-TO-36RS5~F
ASRT9 0757-0393 4 RESISTOR 7.5 1% .125W F YTC=0+=~100 24546 C4=1/8-TO=4TRS~F
ASR 80 0757-0390 RESISTOR 36,5 1% .125W F TC=0+=100 24546 C4=-1/8-TO~36R5~F
ASRB1 0757-0427 RESISTOR 145K 1% .125W F TC=04=100 24546 C4-1/8-T0=1501-F
AS5R 82 0757-0409 RESISTOR 274 1% .125W £ TC=0¢=100 24546 C4~1/8~TO=274k~F
AS5R83 0757-0404 RESISTOR 130 1% .125W F TC=0+=100 26546 C4~1/8-TO=131-F
ASR B4 0758-0002 2 RESISTOR 560 5% <254 F TC=0¢-100 24546 C5=1/4-70~561~2
ASR 85 07157-0429 RESISTOR 1482K 1% .125W F TC=0¢=100 24546 C4~1/8-T0~1821<F
ASRBS 0757-0284 3 RESISTOR 150 1% .125W F TC=Qe¢=100 26546 C4~1/8-T0~15L~F
ASRST 0757-0284 RESISFTOR 150 1% .125W F TC=0+=100 26546 C4=1/8-TO=151~F
ASR 88 0T757-0282 RESISTOR 221 1% .125W F TC=0e~100 24548 C4~1/78~T0-2213~F
ASRE9 0T157-0389 3 RESISTOR 33.2 1% (125 F TC=0+=100 24546 C4=1/8=TO=33R2=F
ASR 90 0696-3438 1 RESISTOR 147 1% .125W F TC=0+=100 16299 C4=-1/8~TO-147R~F
ASR91 0698~3158 RESISTOR 23.7K 1% +125W F TC=0¢~100 16299 C&=1/8-T0~2372-F
ASR92 0698~ 3158 RESISTOR 23.7K 1% ,125W F TC=0Q#=100 16299 C4~1/8~T0-2372-F
-AS5R93 0696-3158 RESISTOR 23.7K 1% +125W F TC=0¢~100 16299 Cé=1/8-T0=2372+F
ASK 94 0698=-4424 1 RESISTOR 144K 1% .125W F TC=0+=100 16299 Cé4~1/8-TO=1401~F
AS5R9S 0757-0290 RESISTOR 6.,19K 1% .125W £ TC=04+=100 1970} MF4C1/8-T0-6131-F
ASR 96 0757-0401 RESISTOR 100 1% .125w F TC=0+4-100 26546 C4-1/8-TO0~101~-F
ASR97 0757-0278 RESISTOR 1e78K 1% «125w F TC=0+-100 24546 C4~1/8=TO=1781~F
ASR98 0698-0084 RESISTOR 2.15K 1% .125W F TC=0+-100 16299 C4-1/8-T0=2151~F
ASR99 0757-0438 RESISTOR S5.11K 1% .125W F TC=0¢=100 24546 C4=1/8-T0=5111~F
AS5R100 0757-0438 RESISTOR 5,11K 13T L125W £ TC=0+-100 245646 C4=1/08-T0=5111=F
AS5R101 0757-0438 RESISTOR S5.11K 1% .125W F TC=204-100 24546 C4~1/8-T0-5111-F
ASR102 0698=3492 RESISTOR 2.67K 1% 41254 F TC=04-100 16259 C4-1/8-T0=2671~F
A5R103 0698~3492 RESISTOR 2.67K 1% .125W F TC=0+-100 16299 C4=-1/8-T0=2671~F
ASR104 0698~3492 RESISTOR 2,67TK 1% <125 F TC=04-100 16299 C4=~1/8-TO~26T1=-¢
ASR105 0757-03%0 RESISTOR 36.5 1% .125W F TC=C+~100 24566 C4~1/8-TQ~36R5=F
ASR106 0757-0293 RESISTOR 475 1% 1250 F TC=0+=-100 24545 C4+1/78-TO~4TRS-F
ASR107 0757-0427 RESISTOR 1.5K 1% .125w F TC=04¢~100 245456 C4-1/8~T0-1501~-F
ASR108 0757-0390 RESISTOR 36.5 1% «125W F TC20+=100 24546 C4~-1/8~TO0=36R5~F
AS5R 109 0757-0409 RESISTOR 274 1% .125W F TC=0+=100 24546 C4=1/8=T0=-274R~F
ASR110 0757-0404 RESJSTOR 130 1% 1254 F TC=Q¢~100 24546 C4~1/8-TO~131-F
ASR111 0758-0002 RESISTCR S60 SX .25W F TC=0+-100 24546 C5=1/4=T0=561~J
ASR112 0757-0442 RESISTOR 10K 1% .125w F TC=0+-100 24546 C4~1/8~70-1002~F
ASR1I13 0757-0429 RESISTOR 1.82K 1T .125W F TC=04~100 24546 C4-1/8-T0O-1821~F
ASR1lé 0757-0401 RESISTOR 100 1% .125W F TC=0+¢~100 24546 C4=1/8-T0~101~F
ASR11S 0757-0294 1 RESISTOR S1.1 1% .125w F TC=04+=100 24546 C4=1/8=T0=51R1~F
ASR1l6 0757-0442 RESISTOR 10K 1% .125W F TC=0¢-100 24546 C41/78~TO=1002=-F

See table 6—3 for Manufacturer Codes
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ASR11T DT57- Q4h2 RESISTOR 10K 1R .125W F TC=0¢~100 24546 C4-1/8-10-1002-F
ASR1L8 0757~0346 9 RESISTOR 10 1% .125W F TC=0+-100 24546 C4~1/8-TO-10R0-F
ASR119 0698~-3¢92 RESISTOR 2.67K 1T .125W f TC=0+4-100 16299 C4-1/8-T0~26T71~F
ASR120 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 24540 €4=1/8-T0=201~F
AS5R122 0757-0419 2 RESISTOR 681 1% .125W £ TC=0Q+=100 24546 C4%~1/8=TO=-681R~F
ASR123 0757~0419 RESISTOR 681 1T .125W F TC=0¢=-100 24546 C4-1/70-TO=6B1R~F
ASR124 07571-0280 10 RESISTOR 1K 1% L1256 F TC=0+-100 24566 C4-1/0-T0=1001~F
ASR12% 0757-0437 & RESISTOR A.7SK 1% .125w F T(=0+-100 24546 C4-178-T0=4751~F
AS5R126 Q757-040% 3 RESISTOR 162 1% .125W F T(=Q+-100 - 24546 €4 1/8=-T0=162R=F
ASR127 0757-0399 RESISTOR 82.5 1X 1254 F TC=0+=100 24546 C41/78=TO~82R5~F
ASR128 0757-0411 4 RESISTOR 332 1X .125W F TC=0+-100 24548 C4=1/8-T0~332R~F
ASR129 0757-0424 RESISTOR 1e1K 1% <1256 F TC=0+¢~100 24546 CA~1/8-7T0~1101~F
A5R130 0757-0420 RESISTOR 750 1% .125W F TCx0+=100 26546 C4-1/8-T0~751~F
ASR131 0757-02718 RESISTOR 1.78K 1% .125¢ F TC=0+¢=100 24546 C4-1/08-TO~178l-F
ASR132 0757~0438 RESISTOR 5.11K 1% .125W F T(=0+=-100 24546 C4~1/8~T0~5111-F
ASR133 Q757-0426 RESISTOR 143K 1% .125W F YC=Q¢=~100 24546 C4~1/78~-T0-1301~F
ASR134 0757-0407 RESISTOR 200 1X +125W F YC=0+~100 24546 C4~1/8-T0~201~F
AS5R135 0757-0436 1 RESISTOR 4+432K 1% .125W F TC=0+-100 24545 C4-178-TO~4321~F
AS5R136 0751-0409 RESISTOR 274 1X .125W F TC=0+~1020 264546 C4-178-TO-2T4R~F
ASR137 0757-0430 1 RESISTOR 2.21K 1% .1254 F TC=0+-100 245646 C4-1/8-10-2211~F
ASR138 Q757~0274 RESISTOR 1.21K 1% .125W £ TC=0+-100 24546 C4-1/8-T0-1213-F
ASR139 07570405 RESISTOR 162 1% .125W F TC=0+-100 264548 C4-1/8-T0~-152R~-F
ASR 140 0757-0401 RESISTOR 100 1% .125% F TC=20¢-100 245646 CA=1/8-T0=-101-F
ASR 141 0T157-0410 1 RESISTOR 301 1% .125W F ¥TC=0+-100 24546 C4~1/8-TO~301R=F
ASR 142 0757-0388 9 RESISTOR 30.1 1% .125W F TC=0+~100 24546 €4-1/8-T0=30RL~F
ASR143 QIST-0437 RESISTOR 4475K 1% .125W F TC=0+-100 26548 Ch-1/8-TO~¢T51~F
ASR 164 0751-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0=-1001-F
ASR145 0757-0406 RESISTOR 182 1% .125W F TC=s0+-100 24546 C4-1/8-TO~182R+F
ASR 146 0757-1094 RESISTOR 1.47K 1% .125W F TC=0+¢-100 24546 C4-1/8-TO=1471-F
ASR147 0757-1094% RESISTOR 1.47K 1% 1254 F TC=0+-100 24546 CA-1/8-TO-1471-F
ASR148 0757-0401 RESISTOR 200 1T .125% F TC=0+ 100 24546 C4-1/8-T0-101~F
ASR149 0757-0401 RESISTOR 100 1% .125W F TC=0+ 100 24546 C4-1/8-TO~101~F
AS5R150Q 0757-03%6 RESTSTOR 10 1% 125 F TC=0¢-100 24546 C4-1/8-TO~10R0-F
ASR151 0757-0414 1 RESISTOR 432 1% .125W F TC=0+-100 24546 C4-1/8-TO=432R~F
ASR152 0757-0398 3 RESISTOR 75 1% .12SW & TC=0+-100 24546 C4=1/8-TO=TS5RO~F
AS5R153 0757-0424 RESISTOR 1.1K 1% 125w F TC=0+=-100 265646 C4-1/8~-T0=-110L-F
A5R154 0757-0424 RESISTOR 1.1K 1% .125w F T{=04-100 24546 C4=-1/8~T0-1101-F
ASR1S5 0757-0280 RESISTOR 1K 1X .125W F TC=0¢~100 24546 C4-1/8-70~1001-F
ASR156 0757-0398 RESISTUR 75 1X .125W F TC=0¢~-100 24546 C4~1/8~TO=T5R0-F
ASR157 0757-0280 RESISTOR 1K 1% 1254 F TC=0+-100 24546 C4%1/8=-T0=-1001-F
ASR158 0757-0433 RESISTOR 3.32K 1% .125W £ TC=0+-100 24546 C4-1/8~T0=3321~-F
ASR159 0757-03384 5 RESISTOR 20 1% .125W F TC=04=100 19701 MF4C1/8-T0~-20R0~F
ASR 160 0757-0401 RESISTOR 100 1X 4125w F TC=0+~-100 24546 C4-1/8-T0=101~F
ASR161 0757-0274 RESISTOR 1.21K 1% .125W F ¥C=0+=100 26546 C&-1/8-T0-1213~F
ASR162 0698-3158 RESISTOR 23.7K 1% 1258 F TC=0+-10Q0 16299 C4~1/8-T0~23T2~-F
ASR163 0757~0438 RESISTOR 5.,11K 1% 125w F TC=0+-100 24546 C&1/8-T0=5111~F
ASR 164 0757-0346 RESISTOR 10 1X 1254 F TC=0+-100 24546 C4%~1/8-¥0-10R0~F
ASR165 0757-0346 RESISTOR 10 1% .125W F TC=0+-100 24546 C4=1/8-Y0~10RO-F
ASR 166 3757-0401 RESISTOR 100 1% 1254 F TC=0+-1Q0 24546 C4~1/8-T0=101~F
AS5R167 0757-0407 RESISTOR 200 1% .125w F TC=0+=100 24546 £4-1/8-T0-201~F
ASR168 0757-0279 1 RESISTOR 3.16K 1% 125 F TC=0+=100 24546 C4-1/8-10-3161+F
ASR169 0157-0422 2 RESISTOR 909 1% .125w F TC=0+-100 24548 Ch=1/8-T0~909R~F
ASR1T0 0757~0346 RESISTOR 10 1X .125W F TC=0+=-100 24546 C4=1/8-T0~L0R0Q=F
ASR1T1 0757-0346 RESISTOR 10 1T .125W £ TC=0+-100 24548 C4~1/8-T0=10R0~F
ASR1T2 0757-0346 RESISTOR 10 1X .123%W F TC=0+~100 24546 C4-1/8=T70=10R0O~F
AS5R173 0757-0395 RESISTOR 56.2 1% .125W F TC=0+~100 24546 C4-1/8~T0-56R2-F
ASR174 0757-Q407 RESISTOR 200 1% .125W F TC=0¢-100 24545 Ch=1/8-10=201~F
ASRL7S Q757~029%0 RESISTOR 6,19K 1% 125w F TC=0+~100 19701 NF&4CL/8-TO=6191~F
ASR176 0157-0408 4 RESISTOR 243 1% .125W F TCx0+=100 24544 C4=178~T0=243R~F
ASR177 0683-1055 9 RESISTOR 1M S .25W FC TC==-800/+900 01121 €B1055
ASR178 0683~1055 RESISTOR 1M 5% .25W FC TC==800/¢900 o121 CBLOSS
AS5R179 0683-1055 RESISTOR 1M ST .25W FC TC==800/+900 01121 CBLOSS
A5R 180 0683~1055 RESISTOR 1M 5 .25W FC TC=-800/+300 or12t €B1055
ASR181 0633-1055 RESISTOR 1M 5% .25W FC TC=~800/+900 01121 C81055
ASR182 0683-1655 RESISTOR 1M S .25W FC TC=-800/+900 ol12l €B105%
A5R183 DT57-0388 RESISTOR 30.1 1% .125W F TCa0+~100 24546 C4-1/8-T0-30R1-F
ASR186 0683-1055 RESISTOR 1M 5% .25W FC TC==-800/¢900 o1121 £81055
A5R185 0683-1055 RESISTOR 1M 5% .25W FC TC=~800/+4900 01121 CBl0O5S
ASR186 0683-1055 RESISTOR 1M 5% .25W FC TC=~800/+900 o1121 Cc81055
ASR187 0757~-0422 RESISTOR 909 1% .125w F TC=0+¢-100 24546 C4-1/8-T0-909R~F
ASR188 2100-0554 5 RESISTOR=VAR TKMR S00Q OHM lOog C TOP ADJ 73138 T2PR500
ASR189 0757-0388 RESISTOR 30.1 1% L125W F TC=0¢=100 24546 C4=1/8-TO=-30R1~F
ASR 190 0757-0408 RESISTOR 243 1% +125W F TC=04¢~100 24546 C4-1/8-T0=243R~F
ASR191 0757-0408 RESISTOR 243 1X .125W F TC=0¢-100 24546 CA~1/8~T0~243R~F
ASR192 0757-0401 RESISTOR 10C 1% ,125W F TC=0+-100 24548 CA-1/8-T0~101-F
ASR 192 0757-0401 RESISTOR 100 1% .125W F TC=0+~100 24546 Cé~1/8-T0~10}~F
ASR193 06984422 1 RESISTOR 1.27K 1% .125W f TC=0+=-100 16299 C4-1/8-TO=1271~F
ASR199 0757-0412 1 RESISTOR 365 1% L1254 F TC=0+=-100 24566 CA-1/78-TO=365R~F

See table 6—3 for Manufacturer Codes
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Referen HP Part . Mfr

érénce Qty Description Mfr Part Number
Designation Number Code
A6 08012-66506 13 BOARD ASSEMBLY, INTEGRATED AMPLIFIER 28480 08012=66506
A6C1 0160~-2055 CAPACITOR~FXD <01lUF +80~20% 100WVDC CER 28480 0160-2055
A6C2 0160-2198 CAPACITOR=~FXD 20PF +=5% 300WVDC MICA 28480 0160-2198
A6C3 0150-0121 CAPACITOR~FXD «1UF +80~20% SOWYDC CER 28480 0150-0121
A6CH 0150~-0121 CAPACITOR=FXO «1UF +80~-20% SOWVDC CER 28480 0150-0122
[Y.14) 01560-2055 CAPACITOR~FXD O1UF ¢80-20% 100WVOC CER 28480 0160~2055
A6CT 0160-2055 CAPACITOR=FXD «DlUF +80«20% 100WYDC CER 28480 0160-2055
AeoC8 0160-0174 5 CAPACITOR=EXD <47UF ¢80-20% 25WVDC CER 28480 0160-0174
A6CS 01560-0174 CAPACITOR-FXD «4TUF +B0-20% 25WVDC CER 28480 0160-0174
A6Cl11 0160-3713 1 CAPACITOR~FXD 4700PF +~10% .250WVDC MET 28480 0160~3713
A6Cl2 0150-3724 1 CAPACITOR=FXD <47UF +~10% 40WVDC MET 28480 0160-3724
A&C13 0180-0387 1 CAPACITOR=FXD; 47UF+=5% 20vDC TA-SOLID 56289 150D4T6X5020R2
A6Cle 0160-2204 1 CAPACITOR~FXD 100PF +-S% 300MVDC MICA 28480 0160=-2204
A6C1S Q150-0121 CAPACITOR=FXD o1UF +80-20% SOWVDC CER 28480 0150-~0121
A6C16 0180-0374 CAPACITOR~FXD; 10UF+=-10% 20VDC TA~SOLID 56289 1500106 X902082
A6C17 01800374 CAPACITOR=FXD; 10UF+-10% 20VOC TA-SOLID. 56289 1500106X902082
A8C18 0160-2055 CAPACITOR-FXD .0lUF ¢80-20% 100WvDC CER 28480 0160~2055
A6C19 0160-2095 CAPACITOR=FXD O1UF ¢80-20% 100WVDC CER 28480 0160-~2055
AS8C20 0150-0121 CAPACITOR~FXD +1UF +80-20% SOWVOC CER 28480 0150~0121
A6C21 0160~2940 2 CAPACITOR=FXD 4TOPF +-~5% 300WVOC NICA 26480 0160~ 2940
AsC22 0150-0121 CAPACITOR=FXD «1UF +80-20% 50WVOC CER 20480 0150-0121
AdC23 0160-3443 1 CAPACITOR-FXD «1UF +80-20% SONVOC CER 28480 0160~3443
A6C24 0160-2940 CAPACITOR-FXD 4TOPF +-5% 300WVDC MICA 26480 0160-2940
A6C25 0180~-1784 2 CAPACITOR=FXD 1000UF #75-10% 40VOC AL 56289 390108G060GP4
A6C 26 0180-1784 CAPACITOR=FX0 1000UF +75~10% @OVDC AL 56289 390108G040GP%
A6C27 0160-21139 8 CAPACITOR=FXD 220PF +80-20% 1000WVOC CER 28480 0160-21239
A6C28 0160-2139 CAPACITOR-FXD 220PF +30-20% 1000WVDC CER 28480 0160-2139
A6C29 0160-4213 2 CAPACITOR-FXD o1UF +-20% SOWVDC POLYE 28480 0160-4213
A6C 30 0160-4213 CAPACITOR-FXD +1UF +-20% 50WVOC POLYE 28480 0160-4213
A6C31 0150-0121 CAPACITOR~FXD +lUF #80-20% SQWVOC CER 28480 Qt590-0121
A6C32 0180-0374 CAPACITOR~FXD; 1OUF+~10%.20VOC TA-SOLID 56289 15001 06Xx902082
A6C33 0180-0374 CAPACITOR~FXD: 1QUF+=10% 20vDC TA-SOLID 56289 1500106 X902082
A6C 4 0150-0121 CAPACITOR=FXD «lUF +80-20% SOWVDC CER 268480 0150-0121
A&C35 0150-C121 CAPACITOR-£XD «1UF +80~20% SOWVDC CER 28480 0150-0121
A6C36 0180~0309 2 CAPACITOR-FXD: 4oTUF+~208 10VDC TA 56209 1500475 X001 0A2.
A6C37 0160-0309 CAPACITOR~FXD; 4.TUF*=20% 10VDC TA 56289 1500475 X001 042
AsC38 0160-0174 CAPACITOR-FXD «4TUF +80-20% 25Wv0C CER 28480 0160~01 74
AGL &0 0150-0121 CAPACITOR-FXD «1UF +B80=-20% 50WVOC CER 28480 0150-0121
A6CAL 0150-0121 CAPACITOR~FXD «1UF ¢80=-20% SOWVDC CER 28480 0150-01 21
A6C&2 0160~-2055 CAPACITOR=FXD ~0LUF +80-~20% 100wVDC CER 268480 0160~2055
A6CA3 0180-0229 1 CAPACITOR-FXD; 33UF+~10% 10VDC TA-SOLID 56289 15003356X%X501082
A6C4e 0160~-0174 CAPACITOR~FXD .47UF +80~20% 25wv0OC CER 28480 0160-0174%
A6CH6 01602055 CAPACITOR~EXD JQLUF +80-20% 100WVDC CER 28480 0160-2055
A6CAT 0160-2055 CAPACITOR=FXD ,0LlUF +80-20% 100WVOC CER 28480 0160+2055
A&CSC 0160-2139 CAPACITOR~FXD 220PF ¢80~20% 1000WVOC CER 28480 0160-2139
A6C51 0160-2139 CAPACITOR~FXD 22Q0PF +80-20% 10Q00MVDC CER 28480 0160~2139
A6CS2 0160-2139 CAPACITOR~FXD 220PF +80-20% 1000WVDC CER 28480 0160-2139
ASC53 0160~2055 CAPACITOR-FXD ,OlUF ¢80-20% 100WVOC CER 28480 0160-2085
A6CS54 0160~2055 CAPACITOR~FXD +O1UF +80-20% L0OWVDC CER 28480 0160-2055
A6CS5 0160-2139 CAPACITOR~FXD 220PF +80-20% 1000WVDC CER 28480 0160=-2139
A6C 56 0160-2139 CAPACITOR=-FXD 220PF +80-20% 1000WVDC CER 28480 0160-2139
A6C57 0160-2139 CAPACITOR=FXD 220PF +80-20% 1000WvOC CER 268480 0160~2139
A6C58 2160-0174 CAPACITOR=FXD +47UF +B80~20% 25WVOC CER 28480 0160-0174
ABCHY 0160—2255 CAPACITOR-FXD 8.2PF
AGC59 0160-2249 CAPACITOR-FXD 4.7PF
A6CRS 1901-0533 O10DE=SCHOTTKY 28480 1901-0533
A6CRo 1901-0533 0IODE-SCHOTTKY 28480 1901-0533
AGCR7 19G1-004G DIODE~SWITCHING 30V SUNA 2NS DO—~35 28480 1501-0040
AGCRS 1901-0040 OIQ0E-SWITCHING 30V 5ONA 2NS 0O0-35 28430 1901~0040
A6CRY 1901-0179 OIO00DE~-SWITCHING 15V 50NA 750PS 00-7 28480 1901-0179
A6CRLD 1901-C179 OICDE-SWITCHING L5V SONA 750PS 00=7 28480 1901~0179
A6CRLL 1901~0179 DICDE-SWITCHING L5V SONA T50PS DO-7 28480 1901-0179
A6CR12 1901-0179 DIODE~SWITCHING 15V 50ONA 750P§ 00-7 28480 1901-0179
A6CRL3 19010040 Ol10DE-SWITCHING 30V 50NA 2NS DO-35 28480 1901~0040
A6CR1% 1901~0040 OI0DE=SWITCHING 30V SONA 2NS DO=35 28480 1901=0040
A6CR1S 19C1-Cl79 DIODE-SWITCHING LISV SONA 750PS DO-7 28480 1901~-0179
A6CRLE 1901~0179 DIODE~SWITCHING 15V SONA 750P5 D0-7 28480 1901-0179
A6CR17 1910-0022 DIODE~GE SV 60NA 3.5NS DO-T 28480 1910-0022
A6CR20 1902-3104 2 DIODE~INR 5.62V 5% DO-T7 PD=.4W TC=+.016% 04713 ST 10939-110
A6CR2L 1902-3104 OIODE=INR 5.62V 5% DO~T7 PD=.4W TC=+.016% 04713 52 10939~110
A6CR22 1902~3137 2 DIODE=INR 8.06V 2% 00-T PD=.4d TC=+,052% 06713 SZ 10939-156
A6CR23 1902-3137 OIJDE=INR 8,06V 2% DO-T PO=.4W TC=+,052% 04713 SI 10939-156
AGCR2S 1901-0040 OIODE~SWITCHING 30V 30NA 2NS D0=-35 28480 1901~0040
A6CR2S 1901-0040 DIODE-SWITCHING 30V S0NA 2NS 00-35 23480 1901-0040
AECR26 1901~-C040 OIOJE~SWITCHING 30V S5CNA 2NS DC-35 28480 1501-0040
ASCR27 19010040 OIGDE-SWITCHING 30V 50NA 2NS 0O-3s 28480 1901~ 0040
A6CR29 1901-0040 OIODE-SWITCHING 30V SONA 2N3 DO-35 28480 19C1-004
A6CR30 1901-G049 OICOE~SWITCHING 30V SONA 2NS D0-35 28480 1901-0040
A6CR33 1902-3139 1 QIODE-INR 8,25V ST DO-T7 PO=.4W TC*+,0532 04713 SI 10939-158
AGCR3IS 1901-0179 DIODE-SWITCHING L5V SONA 750PS 00-7 28480 1901-0179

See table 63 f

or Manufacturer Codes
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Table 6—6 (cont’'d). Board A6 Replaceable Parts List

HP Part e Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A6CR3S 1901-0179 0F3DE~-SWITCHING 15V SONA 750PS DO-7 26480 1901-0179
A6CH3S 19C1-¢533 OI0DE-SCHOTTKY 28480 1901~0533
A6CR3IT 1901-u533 OI0DE~SCHOTTKY 28480 1901-0533
A6CR3B 1902~-0049 DIODE~INR 6.19V 5% DO~7 PD=.4W TC=+,022% C4713 ST 10U939-122
A6CRIG 1902-0049 JQIODE=INR 6419V SX DU=7 PO=.4W TC=¢.022% aeT13 SZ 1Q0939-122
AGCRAD 1901~0159 8 DIGDE=-PWR RECT 400V T7SONA DO=-4¢1 04713 SF1358-4
A6CR41 1901~-0159 OIODE-PWR PSCT 400V TSONA DO-¢1 04713 SR1358-4
AGCRG2 19C1=G159 O1QDE~-PWR RECT SO0V TSONA 0C-41 w6713 Sk1358-4
A6CRG) 1901~0159 OICDE~-PHF RECT 4Q0V TSONA 00~41 04713 SR1358-4
A6CRGA 1901~-0159 DIODE-PWR RECT 420V TSUNA DO-41 GeT13 SR1358-4
AGCR4GS 1901-90159 DINOE-PWR RECT 400V T7SONA DO=%1 06713 SR1358~&
AGCR46 1901-0159 DI00DE~-PWF KECT 400V TS50NA DO-41 04713 SR1358-%
A6CRGT 1901-0159 DIODE~PWR RECT 40OV T5.NA DG~%1 04713 S21358~4
AGKY 0490=1079 1 RELAY=REED 1A .SA 100V CONT SvaCOIL 28480 0490-1079
AGK2 0490~0617 1 RELAY=REED 1IC .25A 23V CONT SV-COIL 28480 G4C-C617
A6LL 9143-Cl18 2 COIL-FX0 MOLDED KRF CHUKZ SQQUH 5% 24228 197503
AbL2 9100-1612 1 COIL~FXD MOLDED RF LHOKE .332UH 20% 24228 157330
A6L3 G100=~2247 1 COIL-FXD MOLDED RF CHOKE J1UH 10T 24226 10/100
A6MP3 1205-0037 8 HEAT=DISSIPATOR SGL TN-36 PKG 26480 1205~-0037
AGMPE 1205-0037 HEAT-DISSIPATOR SGL Ti)~36 PKG 28480 1205=-0037
AEMPS 1205~CC37 HEAT-DISSIPATOR SGL T1-36 PKG 28480 12905~0337
AEMPE 12050037 HEAT=OISSIPATUR SGL TO-36 PKG 28480 1205~-0037
LOMPLS 1205-0037 HEAT-DISSIPATOR SGL TU-36 PKG 28480 1205=-2237
AEMPLS 1205-0037 HEAT=DISSIPATOR SGL Ti-16 PKG 28480 12050037
A6MPLY9 1205-0037 HEAT=-DISSIPATOR SGL "~ L-.% JKG 28480 1205-0037
A6MP2D 1205-Cuat HEAT-DISSIPATOR SGL TL-36 PXG 28480 1205-2037
A6MP21 12050033 & HEAT=CISSIPATIR SGL TO-5/T0=-39 PKG, Q21 26480 1205-0033
A6MP22 1205-0237 2 HEAT DISSIPATOR, Q22 (SEE MP43) 28480 1205=0237
AEMP23 1205-0033 HEAT-DISSIPATOR SGL TO-S/T)-39 PKG, (23 28480 1295-0233
AGMP26& 1205-0237 HEAT DISSIPATOR, 024 (SEE MP43) 26480 1205~02 37
A6MP30 1205~0033 HEAT-DISSIPATOR SGL TG~5/73-~39 PKG, Q30 28480 1205-0033
A6MP32 1205~0033 HEAT=DISSIPATIR SGL 70=5/T)3=-3% FKG, Q32 28480 1205-0033
A6MP34 1205~-0033 HEAT-DISSIPATAR SGL T0-5/T0-39 PYG, Q34 28480 1205-0233
A6MP3Y 1205-2213 2 HEAT=0ISSIPATOR SGL TG-S/TJ=-39 pyr, (39 28480 1235-0213
A6MP40 12050213 HEAT-DESSIPATUR SGL TO-5/T0-39 Pru, Q40 28480 1205-0213
ASMPL2 1205-0033 HEAT-DISSIPATOR SGL TG-5/¥3~39 pyg, 042 28480 1205-0033
LOEMP4L3 08012~01101 1 HEAT SINK Q22, Q24 {SEE MP22, MP24) 28480 08012-01101
A6MP4LS 08012-01201 1 BRACKET, P.C. BOARD 28480 08012-91201
A6MPLS 222C-0010 i SCREW=MACH 4=40 5-IN-LG FIL=HD SLY-REC 28480 2220=-9010
AGMP4G 2190-0030 1 WASHER-LK HLCL NO« 4 .115 IN ID .173 IN 28480 2130-0030
AsMP4T 0340-0473 I3 INSULATORs TRANSISTOR 28480 0340-0473
A6KPalb 0340~0720 i INSULATOR=XSTR TO=18 .1=THK 28480 0340-0720
AGHP49 0380-0741 2 STANDOFF ~RVY~ON 187LG 6-32THD .250D BRS 28480 0380-0T741
A6MPS0 U38L~-C741 STANDOFF<RVT~0N «187LG 6=32THD 2500 BRS 28480 0380-0741
AGMPS1 1200~0185 1 INSULATOR=-XSTR TO~5 .075-THK 13103 TT1T-86N RED
AeQl 1854~0260 & TRANSISTOR NPN 2ZN3227 SI TO-18 PD=360MW 04713 2N3227
A6Q2 1854~0260 TRANSTSTOR NPN 2N3227 SI1 TO=18 PO=360MKW 04713 2N3227
A6Q3 1853-0357 TRANSISTOR PNP S1 TO-18 PD=3560MW 2848C 1833-0357
A6Q4 1853~(357 TRANSISTOR PNP S1 TO-18 PD=360MM 28490 1853-0357
A6Q5 18540630 2 TRANSISYOR NPN SI TO-52 PDa360MW 04713 $52077
A6Q6 1854~ 0630 TRANSISTOR NPN SI TD~52 PO=360MuW 04713 552077
A6CS 1854~0215 TRANSISTOR NPN SI PO=350MW FT=300MHZ 04713 5PS 3611
AbQ10 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHI 28480 1853-0036
A6Q1L 1853-0036 TRANSISTOR PNP S1 PD=310MW FT=250MHZ 28480 1853-0C30
AtGl2 1854~0215 TRANSISTOR NPN S1 PO=3S0MN FT=300MHI 04713 SPS 3611
a6Ll13 1854-0260 TRANSISTOR NPN 2N3227 SI TO-18 PO=360MW 04713 2N3227
L6Ule 18530036 TRANSISTOR PNP SI PO=310MW FT=250MHL 28480 1653-0036
A6Q15 1853-0357 TRANSISTOR PNP SI TO-18 PO=360MW 28480 1853-0357
AbUlS 1854-0260 TRANSISTOR NPN 2N3227 SI TD-18 PD=360MW 04713 2N3227
A6Q17 1854-0G215 TRANSTSTOR NPN SI PD=350MW FY=300MHIL 04713 SFS 3611
a6Q1a 1853=Qu3é TRANSLISTOR PNP ST PO=310MW FT=250MKl 28480 1853~-0036
A6Q19 1853-0357 TRANSISTOR PNP S1 TO=~18 PD=360MM 28480 1853-0357
A6Q20 1854-C345 TRANSISTOR NPN 2N5179 S1 TO=72 PD=200MW 04713 2N5179
AeG21 1853=-0201 2 TRANSISTOR PNP SI TO=39 PO=1¥ FT=1GHL 28480 1853~-0201
a6Q22 1854-0332 2 TRANSISTOR NPN ST T0-39 PO=lu FT=S00MHL 28480 1854-0332
A6Q23 1854-0332 TRANSISTOR NPN SI TD=39 PO=1¥ FT=x80OOMHI 20480 1854~-0332
A6Q2¢ 1853~0201 TRANSISTOK PNP S1 T(~39 PO=1W FT=1GHZ 28480 1853-0201
A8Q25 1853~0036 TRANSISTQR PNP ST PO=310M4w FT2250MKHL 28480 1853~-0036
A6Q26 1854-0215 TRANSISTOK NPN SI PO=350MW FT=300MHZ 04712 $PS 3611
A6Q27 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ Q4713 §PS 3611
46Q28 1853=C036 TRANSISYOR PNP ST PO=310WW FY2250MHI 28480 1853=-p036
A6Q29 1854~0215 TRANSISTOR NPN SI PO=350Ma FT=300MHI 04713 SPS 3611
A6Q30 1853-0027 2 TRANSISTOR PNP ST TO-39 PD=1W FT=]00MHZ 20848C 1653-0927
A6Q31 1853-0036 TRANSISTOR PNP S1 PO=310MW FT=250MHL 20480 1853-0036
A6Q32 1853=-0027 TRANSISTOR PNP ST TO~39 PO=1iy FT=10OMMZI 28480 1853-00217

See table 6—3 for Manufacturer Codes
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Figure 6—4. Component Layout — Board A7 — Front View
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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 cow
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 36n—-14
VERNIER 6 cew
PULSE WIDTH ? 10n=14
VERNIER 8 cew
TRANSITION TIME 9 500,51
LEADING EDGE 10 ccw
TRAINING EDGE 11 cCcw
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 WIOTH/NORM/RZ SWITCH 24 NORM

No external input signal

2. A mode! 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 mode! 8015A puise gensrator was used to pro-
vide the extsrnal input signais.

Puilse settings as for d.c.
measurements (see note 1)

except for:
EXTERNAL GATE
INPUT 31) 330KHz2
PULSE PERIOD (2) 20n—14
VERNIER (3) Center
PULSE PERIOD 20n-1

. ® 5
VERNIER cow
VERNIER ow

PULSE PERIOD (Z)  EXT (+)

EXTERNAL TRIGGER
INPUT (22)

sine wave = 500 KHz

SRR
Tt
AIRHNINY

0.2us/cm

5V/em

0.2us/em
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NOTES

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

PULSE PERIOD 2 EXT(+)
VERNIER 3 cew
PULSE DOUBLE/NORMAL 4  NORM
PULSE DELAY & 35014t
VERNIER 6 cew
PULSE WIDTH 7 1001yt
VERNIER 8 cow
TRANSITION TIME 9 Bn—0.51
LEADING EDGE 10 cew
TRAINING EDGE 11 cew
AMPLITUDE 12 5.0-2.0
VERNIER 13 ow
OFFSET SWITCH 14 OFF

OFFSET VERNIER 18 -
SYM/NORM/COMPL SWITCH 17 NORM
INT LOAD 18 N
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 made! 180C oscilloscope with 1801A and
1821A plug-ins was used for the waveform measurements,

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

Pulse settings as for d. ¢. measurements

{see note 1} except for:

pULSE PERIOD (2)
VERNIER
puLSE DELAY(E)

vernier (&)

2001
cw
3Bn—14
Center

1V/em

—gav—

OoV—
1Viem
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NOTES

2,

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

Press and releass the MAN button 1  to change from
one voltage level to the ather,

PULSE PERIOD 2 EXT{+)
VERNIER 3 cow
PULSE DOUBLE/NROMAL 4 NORM
PULSE DELAY 5 35n—14
VERNIER 6 ccw
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 ccw
TRANSITION TIME @ 5n—0.5u
LEADING EDGE 10 ccw
TRAILING EDGE 11 cew
AMPLITUDE 12 6.0-2,0
VERNIER 13 cw
OFFSET switch 14 OFF

OFFSET varnier 15 -
SYN/NORM/COMPL switch 17 NORM
INT LOAD 18 N
POLARITY 19 +
EXT WIDTH/NORM/RZ switch 24 NORM

No external input required

A model 3440A digital voltmeter with a 3444A plug-in
was usad 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. measursmants

(see note 1) excent for:

PULSE PERIOD (D
VERNIER (@)
PULSE WIDTH (D
VERNIER®@)
LEADING EOGE (0)
TRAILING EDGE (D)

PULSE PERIOD (2
vernigr (@)
PULSE WiDTH(Z)
vernier(®
LEADIN G EDGE (19
TRAILING EDGE ()

20n-14
cw
10n—13
Center
Canter
cew

BViem

V/em
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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 fower than that shown inside front cover.

Table 7—1, Manual Backdating Changes

7-3 CHANGE SEQUENCE

7-4 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 00298, 297

1412G 00298, 299

1412G 00300, 301

1412G 00302, 303

1412G 00304 to 310

1412G 00311 to 315

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
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ON UNDERSIDE OF BOARD l
Table 6—4. Add the following component
A5 C67 01500093 C-F .O1uF 100V
Table 6—-5. Change the following component to:
AB (23 0150—0093 C-—F .01uF 100V

Schematic 1. Add C67 as shown below.

0.7V )

»

R27 R29
10K 0k FCRIO

SL5Y

-0.9v
- ) w Lcu
S R

R 29
121K

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

Board AB component layout. Add C45 as shown below.

CR8 CRY
- 1
11—
RS} RS5%
£.81K C§" 19K
Sais -
/ RAMP VOLTAGE
SWING LIMITER
- 16V
CR1S
a2 }rw v >

—- U SO
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BOARD A6 Pry o
& & l }
JOCHOME
IR
l |11 TN
gl re7 B85 res |28 g
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Table 6—5 Change the following components to:
A6 RI1 07570274 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.
1 J.CL‘ R111
&7 121K
! -
ZgLniL_]
Sn
B 0], g Ka
% i D C:“ R W
h ‘ 8 ) T R112
* s L 1 B

-17v

.
TRANSITION TME (S \

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

Figure 2—3. Change as follows:

) 8]

-
-
-

> > > > >
> > > e > > 2 > >3 g >
g & g g g g s g g ER 3 g
2 S e 8 g s 2 ]
100 volts. 120 volts 220 valts 240 volts

Page 64, 6—-5. Change S2 and S3 for a single switch:
S$2 31011609 switch 2 DPDT 1.5A, 2560V 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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HEWLETT

SALES & SERVICE OFFICES

AFRICA, ASIA, AUSTRALIA

ANGOLA
Telectra
Empresa Técnica de
Equipamentos
Eléetricos, S.A.R.L
R. Barbosa Rodngues 42-°07.°
Caixa Postat,

Tel: 35515/6

Cabte: TELECTRA Luanda
AUSTRALIA

Hewlm Packard Australia

3 4’ Joseph Street

Blackburn, Victoria 3130

P.0. Box

Donculer East, Victoria 3109
5

Cahle NEWPARD Melbourne
Hewlett-Packard Australia

Py, Ltd.
31 Bndge Strest

New Soutn Wales 2073
Te( 449

Cahle: NEWPARD Sydney
Hewleti-Packard Australia
Lid

153 Greenhill Road
Parkside, S.A., 5063
Tel. 272-5811

Telex: 82536

Cable: HEWPARD ADELAID

Hewlen Packam Austrabia

141 Shrllng ngnway
Ne 6009

Tel: 86—
Telex: 93858 PERTH
Cable: HEWPARD PERTH

Hewlett- Pa kard Australia

y. L
121 Wo)longang Street
Fyshwlck A.C.T. 2609

Telex 62650 Canl
Cable: HEWPARD CANBERRA
Hewlett Packard Australia

Pty. Ltd

Sth aloor

Teachers Unjon Building
495-499 Boundary Street

Hill, 4000 Queensland
1544

Cahle HEWPARD Brishane

Medical/Pockel Caiculators Only
Guam Medical Supply. Inc.

Jay Ease Building. Room 210
£.0. Box 8947

Tamumn 96911

Tel: 646-4513

Cable: EARMED Guam

HONG KONG

Schiidt & Co.({HRong Kong) Ltd.
P.0. Box 297

Connalight Centre

(00r
Connaught Road. Central
Hong Kong
Tel: H-255291-5
Telex: 74766 SCHMC HX
Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Lig
Kasturi Builgings
Jamshedii Tata Rd
Bombay 400 020

0 21

Telex 00‘ 2156
Cabie BLUEFROST
Blue Star Ltd
Sahas
414/2 Vir Savarkar Marg

rabhadevi
Bombay 400 025
Tel: 45 78 87
Teiex: 0114093
Cable: FROSTBLUE
Blye Star ttd
Band Box House
Prabhadevi
Bomba
Tet: 4573
Telex: 011-3751
Cable: BLUESTAR
Blue Star Lid.
14740 Civil Lines
Kanpur 208 001
Tel: & 88 82

Telex: 292

Cable: BLUESTAR
Blye Star Ltd

7 Hare Street

P.0. Box 506
Calcutta 700 001
Tet: 23-0131

Telex: 021-7655
Cabie: BLUESTAR
Blue Star Ltd

7th & 8th Floor
Bhandari House

91 Nehru Place
New Dethi 110024
Tel. 634770 & 635166
Telex: §31-2463
Cable: BLUESTAR
Blue Star Ltd

Blue Star House
11/11A Magarath Road
Ban?alnre 560 025
Tel: 55668

Telex: 043-430

Cable: BLUESTAR

Blue Star Ltd.

Meeakshi Mandiran
x0x/1678 Mahatma Gandni Rd
Cochin 682 016

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

Cable: BLUESTAR

Blue Star Ltd

111171

Sargjini Devi Road

Secunderabad 500 003
Tet: 70126, 701

Cable: BLUEFROST

Telex: 015-458

Blue Star Ltd.

2/34 Kedambakkam High Road
Madras 600034

Tel: 82056

Telex: 041-379

Cable: BLUESTAR

Biue Star Ltd

Nataraj Mansions

2nd Flgor Bistupur
Jalmshgdpur 831 001

Tel
Cable: BLUESTAR
Telex: 240

INDONESIA

BERCA Indonesia P.T.
P.0. Box 496/5kt
JLNeADdU) Muis 62

Jakarta
Tel: 40369, 49886,49255.356038
T.

4,
Cable: BERCACON
BERCA indonesia Pt
63 JL. Raya Gubeng
Surabaya
Tel: 44309

ISRAEL

Eiectronics & Engineering Div
of Motorota Israel Lid

17, Kremenetski Street

£.0. Box 25016

Telex: 33369
Cable: BASTEL Tel-Aviv

JAPAN
Yokogawa-Hewlett-Packard Lid
Ohashi Building

59-1 Yoyogt 1-Chome
Shibuya-ku. Tokyo 151

Tel. 03-370- 2251/92

Telex: 232-2024YHP

Cable: YHPMARKET TOK 23-724
Yokogawa-Hewiett-Packard Lid
Chuo Bldg.. 4th Floor

4-20. Nishinakapma 5-chome
Yodagawa-ku. Osaka-shi
Osaka.532

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

24 Karni Sasajima-cha
Nakamura-ky, Nagoya . 450
Tel: {052) 571-5171
Yokogawa-Hewiett-Packard Ltd
Tanigawa Building

2-24-1 Tsuruya-cho
Kanagawa-ku

Yokohama 221

Tel: 045-312-12

Telex: 382-3204 VHP YOK
Yokogawa-Hewiett-Packard Ltd
Mito Witsu Building

105. Chome-1.San-no-maru

PACKARD

Mito. Ibaragi 310

Tel:: 0292-25-7470
Yokogawa-Hewlett-Packard Lid
Inoue Buitding

1348-3, Aszhi-cho, 1-chome
Atsugi. Kanagawa 243

Tel: 0462-24-0452
Yokogawa-Hewlett-Packard Lid
Kumagaya Asahi

Hachijuni Bmldmg

4th Floor

3-4. Tsukuba

Kumagaya. Saitama 360

Tel: 0485-24-6563

KENYA

Technical Engineering
Services(E.A.)Ltd.,

P 0 Box 18311

Tel 557726/556762

Medl O
Imemanonal Aeradm(E A)Ltd.,
Box 19012

Nairobi Airport

Nairobi

Tel: 336055/56

Telex: 22201/22301
Cabte: INTAERIO Nairobi

REA
Samsung Electronics Co., Ltd
20th Fi. Dongbang Bldg. 250. 2-K#
PO 775
Taepyung-Ro. Chung-Ku
Seoul
Tel: (23} 6811
Telex: 22575
Cable: ELEKSTAR Seout
MALAYSIA
Teknik Mutu Sdn. 8hd
2 Lorong 13/6A
Section 13
Pelallng Jaya, Selangor
Tel: 54994/54916
Tefex: MA 37605
Protel Engmeermg
£.0. Box
Lot 259, Satok Road
Kuching, Sarawalk

Tet: 2400
Cable: PROTEL ENG

MOZAMBIQUE

A N. Goncalves. Lia

1621 Apt. 14 Av. B Luss
Cama Postal 107
Lourenco Marques

Tel: 27091, 27114

Telex: 6-203 NEGON Mo
Cable. NEGON

NEW ZEALAND
Hewlett-Packard (N.Z.) Ld
Box 9443

Courtenay Place

wgllington

Tel: 877 199
Telex: N
Cabie: HEWPACK Wetlington
Hewlett-Packard (N.Z.) Ltd
Pakuranga Professional Centre
267 Pakmanga Highway
Box 5

Pakuranga
Tet: 569-651
Cavle: HEWPACK Auckland
Analytical/Medical Only
Medical Supplies N.Z. Ltd
Scientific Division
79 Carlton Gore Rd.. Newmarket
P.0. Box 1234
Auckiand

Tel: 75-289
Cable:DENTAL Auckland
Analytical/Medical Only
Medicat Supplies N.2. Lid
P.0. Box 1994
147-161 Tory St.
Wetlington
Tet: 850-799
Telex: 3858
Cabte: DENTAL, Weilington
Anatytical/Medical Only
Medicai Supplies N.Z. Ltd.
P.0. Bax 309
239 Stanmore Road
Christchurch
Tel: 832-C19
Cabie: DENTAL, Christchurch
AnaiyticaifMedical Only
Medical Supgties N.Z. Ltd
303 Great King Street
P 0 Box 233

dl

Caule. DENTAL‘ Dunedin

NIGERIA

The Electronics
instrumentations Ltd

N68/770 Oyo Road

Oluseun House

PMB. 5402

tbadan

Tel: 61577

Teiex: 3123t TEIL Nigeria

Cable: THETEIL Ibadan

The Electronics Instrumenta-
tions Ltg

144 Agege Motor Road. Mushin

P.0. Box 6645

Lagos
Cable THETEIL Lagos

PAKISTAN

Mushko & Company. Ltd
Qosman Chambers
Abduilah Haroon Road

Karachi-3

Tel: 511027, 512927

Telex' 2894

Cadle: COOPERATOR Karachi
Mushko & Company. Lid
388, Satellite Town
Rawalpindi

el: 41524
Cable: FEMUS Rawalpindi

PHILIPPINES

The Ontine Advanced
Systems Corporation

Bth Floor, Filcapital Bidg

Ayaia Avenue

Makati, MetroManita

Tet: 85-35-81, 85-34-91

Telex: 3274 ONLINE

AHODESIA
Fietd Technical Sales
45 Kelvin Raad North
P.0. Box

Satisbur y
Tel. 705231 {5 tines)
Telex: RH 422

SINGAPORE

Hewijett-Packard Singapore
(Pte.) Ltd

1150 Depot Road

Alexanﬂra P.0. Box 58

Sm%apore

Tei: 270-2355

Telex: HPSG RS 2

Cabie: HEWPACK, quapore

SOUTH AFRICA

Hewlett-Packard South Africa
(Pty.). L1d.

Private Bag Wendywood

Sandton. Transvaal 2144

Hewlett-Packard Centre

Daphne Street, Wendywood

Sandton, Transvaat 2144

¥e| 802- 10408

el

Cab(e NEWPACK JOHANNESBURG

Service Qepariment

Hewlett-Packard South Africa
(Pty.). Ltd.

P.G. Box 39325

Gramley, Sandton, 2018

451 Wynberg Extension 3.

Sandton. 2003

Tel: 636-8188/%

Telex: 8-23%1

Hewiett-Packard South Africa
(Pty.). Ltd

PO,

Howard Piace, Cape Province. 7450

Ping Park Centre. Forest Drive

Pinelands. Cape Province, 7405

Tel- 63-7955 thu §

Telex: 57-0006

Service Department

Hewlett-Packard South Atrica
(Pty.). Ltd

£.0. Box 37099

Overport, Durban 4067

Braby House

641 Ridge Road

Durban. 4001

Tel: 88-7478

Telex: 6-7954

TAIWAN

Hewiett-Packard Far East Lid
Taiwan Branch

39 Chung Hsiao West Road
Sec. 1. 71h Floor

Tel 3319 60-

Cable: HEWPACK TAIPE
Hewlett-Packard Far East Ltd
Taiwan Branch

68 2 Chung Cheng 3rd. Road

Iel (07) 2423!8 -Kaohsiung
Analytical Only

San Kwang lnsuumenls Co., L.,
No. 20. Yung Sui Road

Talp

Tel: 37151714 (5 (ines&
Telex: 22894 SANKWANG
Cable: SANKWANG TAIPE

TANZANIA

Medical On!

1n (emalvona Aeramo {(EA). Ld
P.0. Box

Dar es Sulaam

Tel: 21251 Ext. 265

Telex: 41030

THAILAND

UNIMESA Co

Elcom Research Bmldmg
2538 Sukumvit Ave
Bangkok

el ?932387. 3930338
Caple: UNIMESA Bangkok
UGANDA

Medical Only
International Aeradio(E.A ). Ltd..
P.0. Box 2577

Kampala

Tel: 54388

Cable: INTAERIC Kampaia
ZAMBIA

R.J. Tilbwury (Zambia} Ltd
P.0. Box 2792

Lusaka

Tel: 73793

Cable: ARJAYTEE, Lusaka
OTHER AREAS NOT LISTED, CONTACT
Hewlett-Packard (ntercontinental

3200 Hitlview Ave
Pato Afto, California 34304
93-

Cabie: HEWPACK Palo Alto
Telex: 034-8300. 034-8493

CANADA

ALBER
Hewlett- Packavd Canada) g
11620A - 1681

Tel: {403) 452-3670

TWX: 610-831-2431 EDTH

Hewlett-Packard gCanaﬂa) Ltd
210,7220 Fisher €
Calgary T2H 2Hg

Tel (405)

Twx: 610-821- BI4|

BRITISH COLUMBIA
Hewleft-Packard (Canada) Ltd
837 E. Cordova Street
Vancouver VGA 3 2

Tel: (604) 254

TWX: 610-922- SDS? VCR

MANITOBA
Hewiett-Packard (Canada) Lid
513 Century

St. James
Winnipeg R34 OLS
Tel: (204) 755 7581
TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) tid
800 Windmill Road
Dartmouth B38 111

Tel (902) 469-7820

TWX: 6i0-271-4482 HFX

ONTARIO

Hewilett-Packard {Canada) Lid
1020 Morsison Or

Ottawa K2H 8K7

Yel: (613) 820-6483

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

Tel: (416) 678-3430

TWX 810-492-4246

QUEBEC

Hewlett-Packard (Canada) Ltd
275 Hymus Bivd

Pointe Clawe HOR 1G7

TLX: D5 821321 HPCL

FOR CANADIAN AREAS NOT LISTED
Contact Hewlett-Packard (Canada)
Ltd. in Mississauga

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlett-Packard Argentina
SA

Av_Leandro N. Alem 822 - 12
1001Byenos Aires

Tel: 31-6063.4.5.6 and 7
Telex: Putiic Booth N'9
Cable: HEWPACK ARG

BOLIVIA

Casa Kavlin 5. A
Calle Potosi” 1130
P.0. Box 500

La Paz

Tel: 41530,53221

Telex: CWC BX 5298.iTT 3560082
Cable: KAVLIN

BRAZIL

Hewlett-Packard do Brasil
leC. Ltda

Avenida R\o Negro. 980
Alphaviie

06400Barueri

Tel: 429-2148/9: 429 211819

Hewlen Packam do Brasil
e (. Ltd

Rua Paure Chagas. 32
80000-Pérto Alegre-R3S
Tel: {0512) 22-2998, 22-5621
Cable: REWPACK Potto Alegre
Hewten Packard do Brasit
LEC Lda.
Rua Siqueira Campos. 53
Copacaba r]

20000-Rio de Janeiro
Tel: 257-80-94-B0D (021)
Tejex: 391-212-1905 HEWP-BR
Cable: HEWPACK

Ric de Janeiro

CHILE

Catcagni y Metcalle Lida.
Alarmeda 580-0f. 807
Casilla 2118

Santiago, |

Tel: 398613

Teiex' 3520001 CALMET
Cabte CALMET Santiage

COLOMBIA

Instrumentacin

Henrik A, Langebaek & Kier S.A
Carrera 7 No. 48-75

Apartado Aéreo 6287

Cable AARIS Bogotd
Telex: 044-400

COSTA RICA

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

San José

Tel: 21-86-1

Cable: GALGUR San José

ECUADOR

Medical Onty

AF szcamu Compafia Ltda
Av. Rio Amazonas No. 239
P.0. Box 2925

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

Catculators Only
Computadoras y Equipos
Electrdnicos

£.0. Box 6423 CCl

Eloy Atfaro #1824.3°Piso

Tel: 453482

Telex: 2-2113 Sagita €0

Cabte: Sagita-Quito

£t SALVADOR

instrumentacion y Procesamientc
Electronico de el Salvador

Buievar de los Heroes (1-48

San Salvador

Tel: 252787

GUATEMALA
PESA
Avenida La Reforma 3-48.

0n3

Guatemata City
Tel: 63627, 64766
Telex: 4192 Teletro Gu

MEXICO
Hew!e\l Packarg Mexicana.
S.A
Torres Adal«d No. 21, 11° Piso
Col. del Valle
Mexico 12. D.F
Tel: {905) 543-42-32
Telex: 017-74-507

gewledn -Packard Mexicana,

Ave. Consmumdn No. 2184
Monter:

Tel: 48- 71 32 48 71-84
Telex: 038-843

NICARAGUA

Roberto Terdn G

Apartado Postal 689
Edificio Terdn

Managua

Tet: 25114, 23412.23454
Cable: ROTERAN Managua
Calcutators Oniy

Gientifice Costarricewse $ A
Ciudad Jardin D-1
Managua

Tel: 24108

PANAMA

Electrdnico Balboa, S A

£.0. Box 4929

Calle Samuei Lewis

Cuidad de Panama

Tel: 64-27¢

Teiex: 3431103 Curunda,
anal Zone

Cable: ELECTRON Panama

PARAGUAY
Z.J. Melamed SR.L.
Dmsxdn Aparams y Equipos

Dmsndn Aparams y Equipos
Clemlhcus y de tnvestigacidn

Ch||e 482 Edmmo Victoria
Asuncion

Tel: 9271, 91-272
Cabie: RAMEL

PERU

Compaiiia Electro Médica S.A
Los Flamencos 145

San Ismro Casilla 1030

Lim;
Tel 41 4325
Cable: ELMED Lima

PUERTO RICO
Hewiett-Packard Inter-Americas
Puerto Rico Branch Dffice
Calle 272.

No. 203 Urb Country Club
Carol ina 4

el {809) 752 7255

Telex: 345 0514

URUGUAY

Pablo Ferrando S A
Comercial ¢ Industrial
Avenida talla 2877

Casilia de Correo 370
Monlevndao

Tel: 40-3162

Cable: RADIUM Montevideo

VENEZUE|
Hewlen~Packard de Veneruela

A
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

Tel: (415) 493-1501

TWX: 910-373-1260

Cable: HEWPACK Palo Aito

Telex: 034-8300, 034-8493



EUROPE, NORTH AFRICA AND MIDDLE EAST

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

P.0. box 7

A-1205 Vienna

Tel: (0222) 351621 to 27
cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Dsiewlen -Packard Bénelux
NV

Ayenue de Col-Vert, 1,
g}menkraaqlaan)

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

CYPRUS
Kgoromcs
Greqonus & Xenopoulos Rd.
£.0. Box 115;
CY- Nlcouh
Tet: 45628/29
Cable: KYPRONICS PANDEHIS
Telex: 3018

CZECHOSLOVAKIA

Vyvojova a Provozni Zakladna
Vyzkumnych Ustavu v Bechovicich
CSSR-25097 Bechovice u Prahy
Tel: 89 93 41

Telex: 121333

institute of Medical Bionics
Vyskumny Ustav Lekarskej Bioniky
Jedlova

(S-88346 Bratislava-Kramare
Tel: 44-551/45-541

Entwicktungslabor der TU Dresden
Forschungsinstitut Meinsberg

0R-730!
wmdhnlmlmolmberg
1: 37 667
Telex 112145
Export Contact AG Zuerich
Guenther Forgber
Schlegetstrasse 15
1040 Berlin
Tel: 42-74-12
Telex: 111889

DENMARK
Hewlett-packard A/S
Datavej

DK-3460 Birkerod
Tel: (02) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hpas
Hewleti- Packzrd AIS
Naverve) 0‘5

DK-8600 Silkeborg
Tel: (06) 82 71 66
Telex: 166 40 hpas
Cable: HEWPACK AS

FINLAND
Hewlett-Packard OY
Nahkanuusunne 5

Box 8
00211 Helsinki 21
Tel (90) 6923031

Cable: HEWPACKOY Helsinki
Telex. 12-1563 HEWPA SF

FRANCE
Hewfett-Packard France
Quartier de Courtaboeuf
Boite Postaie No. 6
£-01401 Orsay Cédex
Tei: (1) 907 78 25
Cable: HEWPACK Orsay
Telex: 600048
Hewlett-Packard France
Agency Régionale

aquin
Chemin des Mouities

B.P. 162
F-69130 Eculty
Tek: (78) 33 81 25,
Cable: HEWPACK Eculy
Telex: 3106
Hewlett- Packard France
Agence Régionale
Péricentre ue 1a Cépiére
Chcmm de a Cépidre, 20

£-31300 Toulouse-Le Mirail
Tel:(61) 40 11 12
Cable: HEWPACK 51957
Telex: 510957
Hewlett-Packard France
Agence Régionate
Aéroport principai de
Marseill
F-13721M-rlgnam
Tel: {91) 89 12 36
Cable: HEWPACK MARGN
Telex: 410770
Hewlett-Packard france
Agance Régionale

Avenue de Rochester

JSDN Ronnn Cédex

Telex: 740912
Hewlett-Packard France
Auence Régionale

4, Alige de 1a Robertsau
F 67000 Strasbour rg
Tel: (88) 35 23 20/21
Telex: 890141
Cable: HEWPACK STREG
Hewlett-Packard France
Agence Régionale
Centre Vayban
201, rue Colbert
Entrée A2
F-58000 Lille
Tel: (20} 51 44 14
Telex: 820744
Hewiett-Packard France
Centre d° Atfaires Paris-Nord
Batiment Ampére
gue de La Commune de Paris

F 93!53 Le Blanc Mesnil Cédex
Tei: (01) 931 88 50

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

0-6000 Frnnk‘un 56
Tel: {0611) 50 04-1
Cable HEWPACKSA Frankturt
Tet: (0611) 50 04-
Cable HEWPACKSA Franidurt
Telex: 04 13249 hpttmd
Hewlett-Packard GmbH
Technisches Buero Boblingen
Herrenbergerstrasse 110
D-7030 Boblln?en Wiirttemberg
Tel: (87031) 66
Cable: HEPAK Boblingen
Telex 07265739 bbn
Hewlett-Packard GmbH
Technisches Buero Dissetdort
Emanuet-Leutze-Str. 1 (Seestern)
D-4000 Dusseldorf 11
Tei {0211) 59711
Telex: §85/86 533 hpdd d
Hewlett-Packard GmbH
Technisches Buero Hamburg
Wendenstrasse 23

-2000 Hambur
Tel: (040) 24 13 93
Cable; HEWPACKSA HamDurq
Telex: 21 63 032 hphh d

Hewiett-Packard GmbH
Technisches Buero Hannover

Am Grossmarkt &

D-3000 Hannovor-Kloolﬂd 21
Tel: (0511) 46

Telex: 082 325

Hewtett- Packald GmbH
Werk Groetzingen

Ghmstrasse §

0-7500 Karisruke 41

Tek: (0721) 69 40 06

Telex: 07-825707

Hewlett-Packard GmbH
Technisches Buero Nuremberg

Neumeyer Str

0-8500 N g

Tel: (0911) 56 30 83/85
Telex: 0623 8

Hew!en-Packard GmbH
Technisches Buero Minchen
Un(emacmnqer Strasse 28
ISAR Center

D-8012 Ottobrunn

Tet: {089) 601 30 61/7

Cable: HEWPACKSA Muinchen

Telex: 0524985
Hewlett-Packard GmbH

Technisches Buero Beslin

Keith Strasse 2-4

D-1000 Berlin 30

Tel: (030) 24 90 86

Telex: 18 3405 hpbin d

Kostas Karayannis

18, Ermou Street
GR-Athens 126

Tei: 3237731

Cable: RAKAR Athens
Telex: 21 59 62 rkar gr
Analytical Only

“INTECQ™ G. Papathanassiou & Co.
Marni 17

GR - Athens 103

Tel: 522 1915

Cable: INTEKNIKA Athens

Telex: 21 5329 INTE GR

Medical Onty

Technomed Mellas td.

§2.Skouta Street

GR - Athens 135

Tel: 362 6972, 363 3830
Cable-etalak athens

Telex: 21-4693 ETAL GR

HUNGARV
MTA

Muszerugw és Méréstechnikai

Telex: 22 51 14

ICELAND
Medical
Elding Traamu'Company tnc,

IRELAND
stlen-Packard Lid.

King Street Lane
GB-Winnersh,Wokingham
Berks, RG11 5AR
Tel: (0734) 78 47 74
Telex: 847178/848179

{TALY

Hewlett-Packard Italiana S.p.A.

Via Amerigo Vespucci 2
Casella postale 3645
1-20100 Milan

Tet: {2} 6251 (tDIlnes)
Cable: HEWPACKIT Milano
Telex: 32046

Hewlett-Packard Italiana S.p.A.

Via Pigtro Maroncelli 4¢
{ang. Via Visentin}
1-35100 Padova
Tel: (49) 66 48 88
Teiex 416!2 Hewpacki
Medical o
Hewlett- Packam Haliana S.p.A
Via d'Aghiardi, 7
1-56100 Pisa
Tel: (050) 2 32 04
Telex: 32046 via Milano
Hewiett-Packard nahzna SpA
Via G Arm Ikn

1-6014;
Te( (06) 54 69 6l
Telex: 61514
Cable: HEWPACKIT Roma
Hewiett-Packard taliana S.p A.
Cm;)so Guovamu Lanza 94
10130
Tel (011) 6822‘5/65930&
Medical/Caiculators Only

Hewilett-Packard ltafiana S.p.A.

Via Principe Nicota 43 G/C
1-85126 Catania

Tel:{095) 37 05 04
Hewlett-Packard Italiana S.p.A
Via Amerigo Vespucei, §
1-80142 Napoli

Tel: (0813 3377 11

Hewiett- Packara Haliana S.p A
Via E. Masi, B

140137 Bot

Tel: (051} 30 887

KUWAIT

Al-Khaldiya Trading &
Contraclmg Co

P.0. Box 83

Kuwait

Tel: 42 4910

Cable: VISCOUNT

LUXEMBU

Hewlett- Packam Benetux
AN

Avenue du Col-Vert, 1.

IS Reyklavlk
15820
Cahle ELDING Reykjavik

IRAN

Hewlett-Packard Iran Ltd

No. 13. Fourtgenth St

Miremad Avenue

P.0. Box 41/2419

iR-Tehran

Tel: 851082-7

Telex 213405 HEWP iR

IRAQ

Hewlett-Packard Trading Co

Mansoor City

Baghdad

Tei: 5617827

Telex. 2455 Hepairaq ik

Cable: HEWPACDAD,
Baghdad raq

81170 Brusssis

Tel: (02) 672 22 40
Cable: PALDBEN Brussels
Telex: 23 494

MOROCCO

Gerep

190, Bivd. Brahim Roudani
Casablanca

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

Telex: 23739

NETHERLANDS

Hewlett-Packard Benelux N.V

Van Heuven Goedhartlaan 12t
. Box 667

NL-1134 Amstelveen

Tet: (020) 47 2

Cable: PALOBEN Amsterdam

Tetex: 13 216 hepa nf

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 149

N-1344 Haslum

Tel: (02) 53 83 60

Telex: 16621 hpnas a

POLAND

Biuro lntormacn Technicznej
Hewlett-Packard

U1 Stawki 2, 6P
00-950Warszawa

Tel: 395962/395187

Tetex: 81 24 53 hepa pi
UNIPAN

Zaklag Dosmadczalny
Budowy Aparatury Naukowej
L. Krajowej Rady Namdowe| 51/5¢
00-800 Warszawa

Tel: 36190

Telex: 81 46 48

Zaklady Naprawcze Sprzetu
MJ ol

yc
Plac Komuny Paryskiej 6
30-007 LddZ

Tel: 334-41. 337-83

PORTUGAL

Telectra-Empresa Técnica de
Equipamentos Eléctricos S.a.r.1.
Rua Rodrigo da Fonseca 103
P.0. Box g

P-Lisbon

Tel: (19) 68 60 7

Cable TELECTRA Lisbon

Telex: 12!

Medical only

Mundinter

Imercamblo Mundial de Comércio

AvA AdeA ula! 138
go Box 27

n
el (19} 53
Caole INTERCAMBIO Lisbon

RUMANIA
Hewlett-Packard Rcvtezenunla
Bd N Balcesc 1%

Tel |58023/1 38885
Telex
iIRU
Inuepnndewa Pentry
Intretine
Si Repararea Utilajetor de Catcul
B-dul prof. Qimitae Pompei 6
Bucharest-Sectorul 2
Tel: 12 64 30
Telex: 11716

SAUDI ARABIA

Modern Electronic Establishment
King Andul Azuz str.{Head office}
P 0 o 228

Tei 31173 332201
Cable: ELECTRA

P.0. Box 2728 (Service center)

liyadh
Tel: 62696-66232
Cabie: RAQUFCO

SPAIN
Hewlett- Pa:kard Espaficta, S.A.
éerez Calle
Tel:(1) 458 26 00 (10 lings}
Telex: 2.
Hewlett- Packzm Espanola S.A
Milanesado 21-23
E-Barcelona 17
Tel: (3} 203 6200 (5 fines}
Telex: 52603 hpbe
Hewlett-Packard Espanola‘ S A
Av Ramdn y Cajal. 1
énmcm Sevilla, planta 9

e
Tel: 64 44 54/58

Hewlett-Packard Espanola SA
Edificio Aibia 1§ 7° 8

E-Bilbao-

Tel- 23 83 06/23 82 06
Calculators Oni

Hewlett-| Packarg £spariota 5.A.

Gran V|a Femando €1 Catdiico, 67

E-val
Tet 326 67 28/326 85 55

Mewlen Packard Sverige AB
Emghe(svagen 13

S 161 20 Bromma 20
Tel: (08) 730 05 50
Cable: MEASUREMENTS
Stockholm
Telex: 10721
Hewlett-Packard Sverige AB
Oslra Vintergatan 22

40 Orebro
Tel 019} 1407 20
Hewlett-Packard Sverige AB
Frotalisgatan 3
5-421 32 Vdstra Frélunda
Tel: (031) 49 09 50
Telex: 10721 Via Bromma Office

SWITZERLAI
Hewlett-| Packard (Scnwelz) AG
Ziircherstrasse 2

X

CH-8952 Schiteren-Zurich

Ted: (01) 730 52 40/730 18 21

Cable: HPAG CH

Telex. 53933 hpag ch

Hewlen Packzrd (schweiz) AG
Chateau Bloc 1

CH-1219 Le LI non-Ganeva

Tel (022 96 03 22
Cable: HEWPACKAG Geneva
Tetex: 27 333 hpag ¢h

SYRIA
Medical/Calculator only
Sawah & Co

Place Azm¢

B.P 2308
SYR-Damascus

Tel: 16367, 19697, 14268
Cable: SAWAH. Damascus

TURKEY
Telekom Enqmeennq Bureay
£.0. Box
Beyoglu
¥R mnnbul
|
Cable TELEMATION Istanbul

Memcal omy

Muhendistik Kollektif Sirketi
Adakale Sokak 41/6
TR-Ankara

Tel: 175622

Analyticai nnly

Yilmaz Ozyurek

Milli Mudafaa Cad No. 16/8
Kizilay

TR-Ankara

Tet: 25 03 09

Tetex: 42576 Ozek tr

UNITED KINGDOM
Hewlett-Packard Ltd.
King Street Lane
GB-Winnersh, Wokingham
Berks. RG11 5AR

Tel: (0734) 78 47 74
Cable: Hewpie London
Telex.847178/%
Hewlett-Packard Ltd
Tratalger House,
Navaganon Road

Altril
Cheslme WMA INU

Tel: (061) 928 6422
Cable: Hewpie Manchester
Telex: 6680866

Hewlett-Packard Ltd.

Lygon Court

Hereward Rise

Dudley Road

Hatesowen,

West Midlands BGZ 85D
) 550 991

Tel: {021
339 05

Telex.

Hewlett-Packard Ltd
Wedge House

799, London Road
GB- Thomton Heath
Surre BXL

Tel: { 1) 654 0103/8
Telex: 946825

Hewtett-Packard Ltd.

/o Makio

South Servicenalesale Centre
Wear Industrial Estate
Washington

GB-New Town, County Durham
Tel: Washington 464007 ext. 57/58

Newlen-Packard Ltd
10, Wesley S

GB- C tlef l

West Vovkshrre WF10 1AE
Tel: (09775) 50402

Telex: 557355

Hewlett-Packard Ltd
1. Wallace Way
GB H"chln

Tel (0462) 5282‘/5670&
Telex:

USSA

Hewlett-Packard

Representative Office USSR
Pokrovsky Boulevara 4N7-KW 12
Moscow |

Tel:294-2

Telex: 7825 newvak su

YUGOSLAVIA
Iskra- slandardmewle\t -Packard
Muklosweva

T:l 3 5'3 79"32 16 74
Telex

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
C 3
Newlen-Packam Gesmb H
P

A-1208 V|onnu Austria
Tel: (0222) 35 16 21 to 27
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

MEOITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE CONTACT:
Hewlett-Packard S.A.
Mediterranean and Middle

East Operations

35. Kolokotroni Street

Platia Kefallariou

GR-Kifissia- Athens, Greece
Tel: 8080337/359/429

Telex: 21-

Cable: HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard S.A.

7. rye du Bois-du-Lan

P.0. Box

CH (217 Meyrm 2 - Geneva

Tel (
Cable H WPACKSA Geneva
Telex: 2 24 8

UNITED STATES

ALABAMA

8290 Whitesburg Dr.. S.E
PO Box 4207
Huntsville 35802

Tel: (205) 881-4581
Medical Only

228 W Valley Ave.,

Blvmln ham 35208
Tel (205} 942-2081/2

IZONA
2336 E. Magnolia St.
Phoenix 85034
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

3839 Lankershim Boulevard
North Holtywood 91604
Tel: (213) 877-1282

TWX. 910-499-2671

6305 Arizona Place

Los Angeles 90045

Tet: (213) 649-2511

TWX: 910-328-6147

‘Los Angeles

Tel: (213) 776-7500

3003 Scott Boulevard
Santa Clara 35050

Tel: {408) 248-7000
TWX: 910-338-0518

‘Ridgecrest

Tel' {714) 446-6165

646 W North Market Blvd
Sacramento 95834

Tel: (916) 929-7222
9606 Aero Drive

P.0. Box 23333

San Diego 92123

Tei: (714) 279-3200

COLORADO

5600 South Uister Parkway
Englewcod 80110

Tet (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 Blvd

Ft. Lauderdale 33311

Tel: (305} 731-2020

J-cksonvllla
Medical Service on)

el (3041 3960604

P.Q. Box 13910

8177 Lake Elienor Or.

Orlando 32809

Tel: (305} 859-2900

P.0. Box 12826

Pensacola 32575

Tel: (904) 476-8422

30348
Tel (404) 955-1500
TWX:810-766-4890

Medical Service Only
"Augusta 30903
Tel ?404) 736-0592

P.0. Box 2103
Warner Robins 31098
Tel: {912) 922-0449

HAWAI

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

ILLINOIS

5201 Tollview Dr.

Roiling meadows 60008
Tel: (312 255-9800

TWX: 910-687-2260

INDIANA

7301 North Shadeland Ave
indianapolis46250

Tei: {317)842-1000

TWX: 810-260-1797

iowa

1902 Broadway
lowa City 52240
Tet: {319) 338-9466

KENTUCKY
Medical Only
Atkinson Square
3901 Atkinson Or..
Suite 207
Loulsvilte 40218
Tel: (502) 456-1573

LOUISIANA

P.0_ Box 840
3229-39 Williams Boulevard
Kenner 7

Tek: {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 Cit

TWX: 910-771-2087
1024 Executive Parkway
St. Louis 63141

Tei: (314) 878-0200
NEBRASKA

Medical Onf)
7171 Mercy
Suite 10
Omaha 68106

Tel: (402) 392-0948
NEW JERSEY

W. 120 Century Rd.
Paramus 07652
Tel: (201) 265-5000
TWX: 710-990-4951

0ad

Crystat Broak Professional
Bu idi

to n 07724
Tel (201) 542 1384

NEW MEXICO

P.0. Box 11634
Station £

11300 Lomas Bivd , N.E.
Albuguerque 87123
Tel (505} 292-1330
TWX: 910-989-1185
156 Wyatt Drive

Las Cruces 8800t
Tel: (505) 526-2484
TWX: 910-9983-0550

NEW YORK

6 Automation Lane
Computer Park
Atbany 12205

Tel: (518) 458-1550
201 South Avenue
Poughkeepsie 12601
Tel: (914) 4547330
TWX: 510-263-598¢

650 Perinton Hili Office Park
Fllf 14450
716! 223-9950

5858 East Molloy Road
Syracuse 13211

Tei: {315) 454-2486
TWX: 710-541-0482

1 Crossways Park West
Woodbury 11797
Tel: {516) 921-0300
TWX: 710-990-4951

ygﬂ;’i CAROLINA
1923 North Main Street
High Point 27262
Tel” (319) 885-8101
OHIO

16500 Sprague Road
Cleveland 44130

Tel: {216) 243-7300
TWX: 810-423-9430
330 Progress Rd
Dayton 45449

Tel: ($13) 859-8202

1041 ngsmlli Parkway
Columbus 43229
Tel (614) 436-1041

OKLAHOMA

P.0. Box 32008
Oidahoma City 73132
Tet: {405) 721-0200

QOREGON

17890 SW Lower Boones
Ferry Road

Tualatin 97062

Tet: (503) 620-3350

PENNSYLVANIA

111 Zeta Drive

Pittsburgh 15238

Tel: {412) 782»0400

102\ 8th Avent

King of Prussia Iudusmal Park
Kin ol Pmu
Tet:

TWX 510 660 2870

SOUTH CAROLINA
6941-0 N. Trenholm Road
Columbia 29260

Tel: (803} 782-6493

TENNESSEE
“Knoxville
Medical Service onlgl
Tet: (615) 523-502:

3027 vanguard Dr.
Director's Plaza

Memphis 38131
Tet: (501) 346-8370
Nashville

Medical Service oni
Tel: {615} 244-544

TEXAS

P.0. Box 1270
201E Araoaho Ro
Richardson 7!

Tel: (214 231 6101

10535 Harwin Dr.
Houston 77036

Tet: {713) 776-6400
205 Bifly Mitchell Road
San Antonio 78226
Tet (512) 434-8241

UTA

2160 Souln 3270 Wes( Street
Sait

Tel: (801) 972‘X7H

P 0 ch 277!

No. 7 Koger Exec Center
Suite 212

Norfotk 23502

Tet:(804) 461-4025/6

P.0 Box 9669

2914 Hungary Springs Road
Richmond 23228

Tet: (804) 285-3431

WASHINGTON
Bellelleld Office Pk
203-114th Ave. S E,
Bollevue 98004
Tel {206) 454-3971
TWX: 910-443-2446

“WEST VIRGINIA
Medical/Anaiytical Only

Charlastan

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 otfice

nearest you: Atlanta, Georgia...

North Hoilywood, Calitornia. ..

Rockvilte, Maryland...Rolling Meadows
Ifinois Their complete

addresses are listed above.

“Service Only
877



