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CERTIFICATION
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shipped from the factory. The Hewlett-Packard Company further certifies
that its calibration measurements are traceable to the US National Bureau of
Standards to the extent allowed by the Bureau’s calibration facilities or to the
calibration facilities of other International Standards Organization Members.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in materials and
workmanship. This warranty applies for one year from the date of delivery,
or, in the case of certain major components listed in the operating manual,
for the specified period. We will repair or replace products which prove to be
defective during the warranty period. No other warranty is expressed or
implied. We are not liable for consequential damages.

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

PREFACE

One copy of this manual is supplied with each instrument. Additional copies
may be purchased from the local Hewlett-Packard Sales and Service Office.
Specify the instrument model number and serial number. A microfiche
version of this manual is available under part number 08013-90504.

The main body of this manual applies to instrument Serial Number
1412G00331  and higher. Any changes made in instruments having higher
serial numbers will be found in the Manual Changes supplement supplied
with this manual. Backdating information for instruments with lower serial
numbers will be found in section 7. Be sure to incorporate any manual
changes or backdating information in the manual.
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SECTION 1
I

I

I GENERAL INFORMATIONI

l - l INTRODUCTION

l - 2 The 80138 is an extremely versatile, easy
to operate pulse generator with a wide range of
applications. It has a variable repetition rate of O-50
MHz and transition times of < 3.5ns which make it
ideal for testing digital logic: HTL, RTL, DTL and
most ECL can be tested. The simultaneous positive and
negative outputs are useful for testing circuits with both
positive and negative power supplies. Format changes
from normal to complement can be made at the throw
of a switch. without having to re-adjust any pulse
parameters. This enables changes from positive to
negative logic conventions to be made and 100% duty
cycles to be obtained very easily.

l - 3 The 8013B 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 measurements.

l - 4 The front panel of the 80138  has been
carefully designed to provide a logical layout of the
controls; horizontal controls for pulse timing parameters,
vertical controls for pulse amplitude parameters. Also,
compatible pulse settings are guaranteed as long as the
pulse delay and pulse width controls are either set to
the left of the pulse period control or; if set vertically
below the period control, that the delay and width
verniers are set counterclockwise of the period vernier,
This simple, straightforward design enables pulses to be
set up extremely quickly and easily.

1-5 The 80138 will operate in three different
modes as follows:

Normal mode: in this mode the internal
rate generator determines the repetition
rate of the output putses. The generator can
be triggered internally, externally or manual-
ly or can be gated. A trigger pulse is genera-
ted for each output pulse and the pulse
output can be delayed with respect to the
trigger output.

RZ mode: in this mode external pulses are
applied to the input connector on the 80138
rear panel and these pulses trigger the delay
generator directly, completely by-passing
the internal rate generator. Thus the internal
rate generator can be used separately in this
mode to provide trigger pulses that are inde-
pendent of the RZ output.

External width mode: in this mode external
pulses applied to the input socket on the
rear panel determine the width and repeti-
tion rate of the output pulses. In fact the
output.is  a pulse-shaped version of the ex-
ternal input. The pulse available at the
trigger output, being derived from the inter-
nal rate generator, is independent of the RZ
output.



Table l-l. Specifications

PULSE CHARACTERISTICS

Transition times: 3.5ns fixed with INT LOAD switched
IN. < 5ns fixed with INT LOAD switched OUT.

Overshoot and ringing: < +- 5% of pulse amplitude
unless INT LOAD is switched OUT and amplitude
reduced to O/IV - 4V when it may increase to + 10%.

Preshoot: < f 5% of pulse amplitude.

Pulse width: < Ions  to 1s  in four ranges. Vernier pro-
vides continuous adjustment within ranges.

Width jitter: < 0.1% + 50~s on any width setting.

Maximum duty cycle: > 75% from 1 Hz to 10 MHz,
decreasing to > 40% at 50 MHz. Up to 100% in
COMPL  mode.

Maximum output: with INT LOAD switched IN, out-
put is 5V across 50 ohms, IOV across open circuit.
With INT LOAD switched OUT, output is IOV across
50 ohms. Output circuit cannot be damaged by short
circuits.

Attenuator: 4-step attenuator reduces output to 0.2V
with INT LOAD switched IN, or to 0.4V with INT
LOAD switched OUT. Vernier provides continuous
adjustment within ranges.

Polarity: dual channel, positive and negative outputs
simultaneously.

Output format: normal or complement selectable.

Source impedance: 50 ohms + 3% shunted by typically
2OpF with INT LOAD switched IN. > 50 ohms shunted
by typically 2OpF with INT LOAD switched OUT.

DC offset: with INT LOAD switched IN, offset is
+ 2.5V  across 50 ohms and is independent of amplitude
settings. With INT LOAD switched OUT, offset is auto-
matically switched off.

Pulse delay: < 35ns to Is (with respect to trigger out-
put) in four ranges. Vernier provides continuous adjust-
ment within ranges. Min. delay f7ns  typical.

Delay jitter: < 0.1% + 50~s on any delay setting.

REPETITION RATE AND TRIGGER

Repetition rate: 1 Hz to 50 MHz in four ranges, con-
tinuous adjustment within ranges. _

Period jitter: < 0.1% + 50~s on any rate setting.

Square wave: 0.5 Hz to 25 MHz in four ranges. Duty
cycle 50% + 5% up to 1 MHz. At 25 MHz tolerance in-
creases to f 15%.

Double pulse: up to 25 MHz simulating 50 MHz.

Trigger output: > +lV across 50 ohms, 16ns  + Ions
wide. Suitable for triggering another 80128/l  36.

EXTERNALLY CONTROLLED OPERATION

External Triggering

Repetition rate: 0 to 50 MHz. For square wave output,
frequency is divided by 2.

Trigger input: sinewaves > 1.7 p-p (about zero) or
pulses > 0.8V  either polarity with a width of > 7ns.

Maximum input amplitude: + 7V.

Delay: 25ns + 8ns between leading edge of trigger input
and trigger output signals.

input impedance: 50 ohms + IO%, dc coupled.

Manual: front panel pushbutton for single pulse.

Gating

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

Gate input: dc-coupled; voltage at open connector approx.
+1.8V.  Shorting current < 12mA. Input impedance approx.
160S-Z.



l-3

Table 1-l. Specifications (cont’d)

Gate jnpyt si(inaj: voitage > +I ,5V or resist*r:?:jkQ  tp 1 Input signal: input impedance 50 ohms, dc coupled.
ground  Fnables-rep. rate  generator. Volrage  <;CCJ.%V  qr.
resi$tor  < l&2  diiabbs  rep, r&e g&et&r. Ga&ihput
%TL compatible. Maximum input.: .?r 5V. ’ -

Signal ar$plitude  > +I V, maximum input f 5V. Width
> 7ns.

, GENERAL
. _

External Widih  and RZ modes . i ‘I

External  width: output pulse width deterrnjned‘,tii-:fhe
width of the  drive input signal. Amplitude seJec>iibfe,
Trigg&&I~$  produced by the internal &e~$&-&&r~~
are independent of the  output pu Ises. --) -v-f :

s
; /

RZ mode: external input signal switched d&ctl&  ’ ’ ’
delay generator. Output pulse period determi ti&d”$$$~$e%od

Operating temperature range: O°C  to 55OC.

Power: 100/l 20/220/24OV  +5%, -lO%, 48 to 400 Hz,
100 VA max..

Weight: net 4 kg (8.8 Ibs); shipping 6.5 kg (14.6 Ibs).

Dimensjok  200mm wide, 142mm high, 330mm deep
(7.9” x 5.6” x l,.‘).

of RZ input signaL  Delay, width, amplitude and &tput
formats are selectable. Trigger pulses, produced by i&r*
nal rate generator, are independent of the output bulses.

Accessories: 15179A  Adapter frame; rackmou nt for
two units.
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Figure 2-l. 80136 and Supplied Accessories



SECTION 2

INSTALLATION

2 - l INITIAL INSPECTION 2 - 5 CLAIMS FOR DAMAGE

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 proce-
dure and repacking information.

2-3 The 80136 is delivered complete with the
following items.

ITEM

Spare 0.5A fuse for
220124OV operation
Spare IA fuse for
100/l 20V operation
Power cord
Manual

HP Stock Number

211 O-0202

211 O-0007

see below
08013-90003

2-4 The power cord delivered with the 8013B
will be one of the following:

NEMA TYPE
HP Part No. 8120-1348

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN I

SCHUKO TYPE
HP Part No. 8120-16890
4D

LINE = BROWN LINE = BROWN LINE = BROWN
NEUTRAL = BLUE NEUTRAL = BLUE NEUTRAL = BLUE
GROUND = YELLOW/GREEN GROUND = YELLOW/GREEN GROUND = YELLOW/GREEN

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 settlement 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
maternal can be reused 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.

I BRITISH STANDARD TYPE
HP Part No. 8120-1351 I USED IN AUSTRALIA

HP Part No. 8120-1369

66
Figure 2-2. Power Cords



2-9 PREPARATION FOR USE

2-10 Power Cord

2-l 1 The S-wire power cable supplied with the
80138 when connected to the appropriate power outlet,
grounds the instrument cabinet and panels. To pre-
serve this safety feature when operating the instrument
from an outlet without a ground connection use an
appropriate adapter and connect the ground lead (green/
yellow) to an external ground.

2-l 2 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 power dissipation is lOOVA  max.

r CAUT’oN
Before applying power to the instrument, check
on the rear panel that the 80138 is set in accor-
dance with local supply conditions (see para  2-14).
If not, use a screwdriver to change the voltage selec-
tor positions.

2-15 The 80138 contains two fuses in the power
supply and the correct fuse is automatically selected

when the supply voltage is selected (see para.  2-14).
To replace either of these fuses, remove the 80138 left-
hand side cover and change the fuse (situated on the
inside of the rear panel).

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

2-16
nectar.

Connect the power cable to the rear con

2-13 POWER SOURCE REQUIREMENTS

2-14 The model 80138 will operate from nominal
ac line supplies of IOOV, 12OV, 220V or 240V (-IO%,
+5%) at 48 Hz to 400 Hz. Two switches on the rear
panel allow one of the four voltages to be selected.

100  vo l ts 120  vo l ts 220  vo l ts 240 volts

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

2-17 TEMPERATURE REQUIREMENTS

2-l 8 The 80138 will operate within specifications
when the ambient temperature is between O°C (32OF)
and 55OC (131OF).  It can be stored at temperatures
between -4OOC  (-40°F)  and 75OC (167OC).

2-19 RACK MOUNTING

2 - 2 0 The 80138 can be mounted in a rack using the
15179A Adapter Frame. This frame has space for mount-
ing either one or two 80138 pulse generators alongside
each other in a rack.
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w M A N  p u s h b u t t o n :  p u s h  t o  g e n e r a t e  s i n g l e  p u l s e s  w h e n  t h e  R A T E
swi tch  i s  se t  to  EXTft)  o r  EXT(-).

0 R A T E  s w i t c h :  f o r  s e l e c t i n g  t h e  r a n g e  o f  p u l s e  r a t e .

0 R a t e  V E R N I E R :  f o r  c o n t i n u o u s  a d j u s t m e n t  o f  t h e  r e p e t i t i o n
r a t e  w i t h i n  t h e  r a n g e  s e l e c t e d  o n  t h e  R A T E  s w i t c h .  C l o c k w i s e
r o t a t i o n  i n c r e a s e s  t h e  p u l s e  p e r i o d  ( i . e .  r e d u c e d  t h e  r a t e ) .  I n  t h e
R Z  a n d  E X T  W I D T H  m o d e s  t h e  R A T E  c o n t r o l s  d e f i n e  t h e
f r e q u e n c y  o f  t r i g g e r  o u t p u t  p u l s e s  o n l y .

@ PULSE DOUBLE/NORMAL switch: in the DOUBLE PULSE
posi t ion  the  80138  de l ive rs  two  pu lses  fo r  every  t r igger  pu lse  - o n e
p u l s e  i n  p h a s e  w i t h  t h e  t r i g g e r  o u t p u t  a n d  o n e  d e l a y e d  b y  t h e  amopnt
s e t  o n  t h e  P U L S E  D E L A Y  c o n t r o l s .  D O U B L E  P U L S E  i s  n o t  a v a i l a b l e
i n  t h e  E X T  W I D T H  m o d e  a n d  i s  a u t o m a t i c a l l y  i n h i b i t e d  i f  s e l e c t e d .
I n  t h e  N O R M A L  p o s i t i o n ,  f o r  e a c h  t r i g g e r  p u l s e ,  t h e  8 0 1 3 8  d e l i v e r s ,
f r o m  e a c h  o u t p u t ,  o n e  p u l s e  w h i c h  i s  d e l a y e d  o n  t h e  t r i g g e r  p u l s e  b y
t h e  a m o u n t  s e t  o n  t h e  P U L S E  D E L A Y  c o n t r o l s .

0 P U L S E  D E L A Y  s w i t c h :  f o r  s e l e c t i n g  t h e  r a n g e  o f  p u l s e  d e l a y
w i t h  r e s p e c t  t o  t r i g g e r  i n  a l l  m o d e s  e x c e p t  S Q U A R E  a n d  E X T  W I D T H .

@
P u l s e  d e l a y  V E R N I E R :  f o r  c o n t i n u o u s  a d j u s t m e n t  o f  p u l s e  d e l a y

w i t h i n  t h e  r a n g e  s e l e c t e d  o n  t h e  P U L S E  D E L A Y  s w i t c h .  C l o c k w i s e
rota t ion  increases  the  de lay .

0.
P U L S E  W I D T H  s w i t c h :  f o r  s e l e c t i n g  t h e  r a n g e  o f  t h e  p u l s e  w i d t h

requrred  m  all modes except SQUARE and EXT WIDTH.

@ P u l s e  w i d t h  V E R N I E R :  f o r  c o n t i n u o u s  a d j u s t m e n t  o f  p u l s e
w i d t h  w i t h i n  t h e  r a n g e  s e t  o n  t h e  P U L S E  W I D T H  s w i t c h .

G9 A M P L I T U D E  (V) sw i tch :  fo r  se lec t ing  range  o f  nega t i ve  f-)
o u t p u t  p u l s e  v o l t a g e .

01 0 AMPLTIUDE  V E R N I E R :  f o r  c o n t i n u o u s  a d j u s t m e n t  o f  n e g a t i v e
(-)  o u t p u t  v o l t a g e  w i t h i n  t h e  r a n g e  s e l e c t e d  o n  t h e  A M P L I T U D E
s w i t c h .  C l o c k w i s e  r o a t i o n  i n c r e a s e s  t h e  o u t p u t  a m p l i t u d e .

0 O F F S E T  ( V )  v e r n i e r :  f o r  a d j u s t m e n t  o f  b a s e l i n e  o f  p u l s e
OUTPUT f-)  over the range of +2.5V to -2.5V.

01 2 O F F S E T  (V) s w i t c h :  f o r  e n a b l i n g / d i s a b l i n g  t h e  o f f s e t  V E R N I E R
(-).  I n  t h e  O F F  p o s i t i o n ,  t h e  b a s e l i n e  o f  t h e  p u l s e  O U T P U T  f-)  i s
zero  vol ts .

01 3 A M P L I T U D E  (V) s w i t c h :  f o r  s e l e c t i n g  r a n g e  o f  p o s i t i v e  f+)
o u t p u t  p u l s e  v o l t a g e .

01 4 A M P L I T U D E  V E R N I E R :  f o r  c o n t i n u o u s  a d j u s t m e n t  o f  p o s i t i v e
(+)  o u t p u t  v o l t a g e  w i t h i n  t h e  r a n g e  s e l e c t e d  o n  t h e  A M P L I T U D E
s w i t c h .  C l o c k w i s e  r o t a t i o n  i n c r e a s e s  t h e  o u t p u t  a m p l i t u d e .

01 5 O F F S E T  (V) v e r n i e r :  f o r  a d j u s t m e n t  o f  b a s e l i n e  o f  p u l s e  O U T P U T
(t)  over  the  range  o f  +2.5V  t o  -2.5V.

01 6 O F F S E T  (V) s w i t c h :  f o r  e n a b l i n g / d i s a b l i n g  t h e  o f f s e t  V E R N I E R
H). I n  t h e  O F F  p o s i t i o n ,  t h e  b a s e l i n e  o f  t h e  p u l s e  O U T P U T  I+)  i s
zero  vol ts .

01 7 O U T P U T  (t)  c o n n e c t o r :  B N C  c o n n e c t o r .

01 8 O U T P U T  (-)  connec tor :  8NC  connector .

01 9 N O R M K O M P L  s w i t c h :  N O R M K O M P L  r e v e r s e s  t h e  d u t y  c y c l e
o f  t h e  o u t p u t ;  w h a t  w a s  t h e  n o r m a l  o u t p u t  b e c o m e s  t h e  c o m p l e m e n t
and vice versa.

@ I N T  L O A D  s w i t c h :  s w i t c h e s  t h e  i n t e r n a l  5 0  o h m  l o a d  e i t h e r  I N
o r  O U T .  W i t h  l o a d  O U T ,  m a x .  a m p l i t u d e  i s  d o u b l e d  t o  1OV.

02 1 T R I G G E R  O U T P U T  c o n n e c t o r :  B N C  c o n n e c t o r  s u p p l i e s  p o s i t i v e
t r i g g e r  o u t p u t .  T r i g g e r  o u t p u t  i s  n o t  r e l a t e d  t o  t h e  i n p u t  i n  E X T  W I D T H
a n d  RZ  modes .

02 2 G A T E  I N P U T  c o n n e c t o r :  B N C  c o n n e c t o r  t o  w h i c h  g a t e  p u l s e s  a r e
a p p l i e d .  T h e  p u l s e  o u t p u t  a n d  t r i g g e r  o u t p u t  a r e  s y n c h r o n o u s  t o  t h e
gate signal.

02 3 T R I G G E R  I N P U T  c o n n e c t o r :  BNCconnector  t o  w h i c h  t r i g g e r
p u l s e s  a r e  a p p l i e d  w h e n  t h e  R A T E  s w i t c h  i s  s e t  t o  EXT(-)  o r  EXTf+).

@ L I N E  O N - O F F  s w i t c h :  p r e s s - f o r - o n - p r e s s - f o r - o f f  s w i t c h .

02 5 E X T  W I D T H ,  N O R M ,  RZ  s w i t c h :  N O R M  p o s i t i o n  e n a b l e s  s y n -
c h r o n o u s  p u l s e  a n d  t r i g g e r  o u t p u t .  W i t h  r a t e  s w i t c h  s e t  t o  EXTt  a n d  t h i s
s w i t c h  s e t  t o  R Z  ( d e l a y  t r i g g e r )  o r  E X T  W I D T H  ( w i d t h  t r i g g e r )  t h e  t r i g -

g e r  o u t p u t  i s  a s y n c h r o n o u s  t o  s i g n a l s  a p p l i e d  t o  t h e  I N P U T  c o n n e c t o r .

02 6 I N P U T  c o n n e c t o r :  B N C  c o n n e c t o r  t o  w h i c h  R Z  o r  E X T  W I D T H
trigger pulses are applied. Input disabled when rate switch is set to an
in terna l  range .

02 7 L I N E  l a m p :  g l o w s  w h e n  L I N E  O N / O F F  s w i t c h  i s  O N .

Figure 3-l. 80138 Front and rear panels - Control identification diagram



4

t

a

3

3

J

3

3

3

3

3

3

3

3

3

I

4

I

I

I

I

I

I

I

I

I

I

SECTION 3

OPERATING INSTRUCTIONSI

3-1 GENERAL

3-2 This section gives some general notes on the
operation of the 8013B together with operating instruc-
tions for each of the operating modes:

a circle. The same reference numbers are used in the
text when each control is mentioned. The control
settings shown in Figure 3-l are the same as the initial
settings given for normal internal trigger mode.

NORM operating mode
RZ operating mode
EXT WIDTH operating mode

Full setting up instructions are given for normal internal
trigger mode followed by any changes required in the
control settings for the following modes. For ease of
operation the instructions will refer to Figure 3-l which

shows the controls identified by a reference number in

3-3 OUTPUT FORMATS

3-4 The 8013B has two pulse outputs: one with
positive 17 and one with negative 18 output0 0
polarity. The normal/complement output formats can
be changed using the NORMKOMPL  switch 019
Thus logic convention can be changed without having
to re-adjust any of the pulse parameters.

+5v
ov

+5v
ov

ov
-5v

ov
- 5 v

Figure 3-2. Normal/Complement Outputs

3-5 Normal/Complement pulse switching can be
used to provide duty cycles of up to 100%.

3-6 INTERNAL 50 OHM LOAD

3-7 The internal 50 ohm load of the 8013B
can be switched in or out using the INT LOAD switch

20 .
9

This makes impedance matching to the circuit
un er test much easier and also provides a maximum
pulse amplitude of + IOV with the load switched out.

Positive, normal output
pulse at OUTPUT (+) 0

Positive, complement out ut
pulse at OUTPUT (+I d1

Negative, normal output
pulse at OUTPUT (-1  @

Negative, complement output
pulse at OUTPUT (-) @

Note, however, that the DC offset is automatically
switched off when the INT LOAD is switched out.

3-8 CONTROLLAYOUT

3-9 The front panel of the 8013B has been care-
fully designed to provide a logical layout of the controls;
horizontal controls for pulse timing parameters, vertical
controls for pulse amplitude parameters. Thus a parti-
cular pulse can be set up extremely easily and quickly.
Also, the pulse period, delay and width controls are
designed in such a way that inccmpatible  pulse settings
will be noticed immediately (see Figure 3.-3).



PULSE PERIOD

AVOID THIS
/AREA

-COMPATIBLE SETTINGS -

Figure 3-3. Positioning of Controls

3-10 Compatible pulse settings are guaranteed as
long as the pulse delay and pulse width controls are
either set to the left of the pulse period control or; if
set vertically below the period control, that the delay
and width verniers are set counter clockwise of the
period vernier.

3-11 NORM OPERATING MODE

3-12 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 pulse width output.

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.

All output pulses are preceded by a trigger pulse at the
TRIGGER output connector 210 . In square wave mode
the delay between the trigger output and the pulse
outputs is fixed at 25 f 8ns, but in other modes the
delay can be varied using the PULSE DELAY @ and
VERNIER @ controls.

3 -13 internal Trigger

3-14 In this mode the 80138 requires no external
signal to produce an output signal. Rate, delay, width,
amplitudes etc. are all adjustable from the front panel
controls, The initial control settings (also shown in
Figure 3-l) are given to assist someone unfamiliar with
the operation of the 8013B. The positive and negative
pulse outpu s 17 and 18 and the TRIGGER

b
0 0

OUTPUT 22 should be connected to an oscilloscope
using a 50 ohm system (as shown in Figure 3-4). The
oscilloscope (an HP 180C mainframe with 1801A and
1821A plug-ins) should be set with the sweep time at
20usldiv  and the sensitivity at 2VIdiv.
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3-15 The circuits and controls involved in normal
internal trigger mode are shown in Figure 3-5.

l Figure 3-4. Initial control settings and test equipment

Figure 3-5. Normal internal trigger mode - block diaglFigure 3-5. Normal internal trigger mode - block diagram‘am
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Figure 3-6. Output pulses in normal internal trigger mode

The outpu pulses should appear at the
ZulleGOUTPUT  (+) 17 and pulse OUTPUT (-) @b
as shown in Figure 3-6 asording to the setting of the
N RM/COMPL switch @ and the OFFSET verniers
6 a n d  @ .

3-l 7 If the INT LOAD switch 20 is set to0
OUT, the internal 50 ohm loads on each of the output
amplifiers are switched out and the amplitude of the
output pulses doubles (this can only be done if the
80138 has an external 50 ohm load). All other pulse
parameters remain the same.

3 -18 External Trigger

3-19 In this mode the repetition rate generator
is disabled and each trigger pulse is produced by an

external signal which is applied at the TRIGGER
INPUT connector 23 . The input signal can be a0
sinewave of > 1.7V p-p (about zero) or pulses > 0.8V
amplitude (positive or negative) and at least 7ns wide.
The amplitude must not exceed + 7V.

a. Set the PULSE PERIOD control 2 to0
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, etc.
are determined by the front panel controls
and can be left at the same settings as for
normal internal trigger mode.

3-20 The circuits and controls involved in normal
external trigger mode are shown in Figure 3-7.



Figure 3-7.  Normal external trigger mode  - Block diagram

3-21 The  output  ulses  should appear at  the
TRIGGER 6
connectors

OUTPUT 21 and  OUTPUT (+) @
as  shown in Figure 3-8, according to the

applied trigger and  the  setting of the  PULSE PERIOD
control  2 (either  EXT+ or EXT-).0
3-22 The  output  pulse parameters and  formats
can  be varied using  the  controls  shown in Figure 3-7.

3 -23 Manual Trigger

3-24 In this mode  the  repetition  rate  generator  is
again  disabled and each  trig er pulse is produced by
pressing  the  MAN button  1 once.Q

a. Set the  PULSE  PERIOD control 02
to either EXT(+) or EXT(-).

b. The  pulse  delay, width,  amplitude  etc.  are
determined  by the  front  panel controls  and
can  be left at  the  same  settings as  for  nor-
mal  internal trigger mode.

c. Press the  MAN button  1 once for  each0
output  pulse.

3-25 The  circuits and  controls  involved in normal
manual trigger operation  are  shown in Figure 3-9.
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PULSE PERIOD @ =EXT(-)
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Figure 3-8. Output pulses in normal external trigger mode

Figure 3-9. Normal manual trigger mode - block diagramm
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f-----YVariable delay
I <35ns  to 1s I

Figure 3-10. Output pulses in normal manual trigger mode

3-26 The output ulses should appear at the
TRIGGER OUTPUT 21 and OUTPUT (+) @6
connectors as shown in Figure 3-10.

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

e. Square wave output cannot be gated.
3-27 The output pulse parameters and formats
can be varied using the controls shown in Figure 3-9.

3-30 The square wave output can be produced as
follows:

3 -28 Square Wave Mode

3-29 In this mode the pulse width is exactly
half the pulse period (50% duty cycle). Pulse period,
delay 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).

a. Set the PULSE PERIOD control 2 to0
an internal range (as in normal internal trig-
ger mode) or to EXT and apply external
trigger pulses at the TRIGGER INPUT
connector 23 in order to determine the0
repetition rate of the output pulses.

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

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

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

3-31 The circuits and controls involved in square
wave mode are shown in Figure 3-l 1.



Figure 3-l 1. Normal square wave mode - block diagram

3-32 The output pulses should appear at the
OUTPUT (+) connector 17 as shown in figure 3-12.0

A Trigger output pulses
at TRIGGER OUTPUT @

_ _ _ _ _ _ _ _ _ _ -----_

1 Delay 1 I I

t

I

toll = foff

I

Figure 3-12. Output pulses in square wave mode
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3-33 The output pulse can be switched to negative
or normal or complement and the offset and amplitude
can be varied.

to enable the rate generator - input voltage > +1.5V
or resistor > 1 KS1 from gate input to ground.

3 -34 Gating Mode
to disable the rate generator - input voltage < +O.BV
or resistor < 16052  from gate input to ground.

3-35 The output pulses obtained in any of the
preceding operating modes can be gated b applying an
appropriate pulse to the GATE INPUT tj22 . If square
wave mode is gated, the level of the pulse baseline after
the gate has closed depends on the number of pulses
during the gate ‘on’ time (see figure 3-15). The gate
input must meet the following requirements:

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

3-36 The circuits and controls involved in gate
mode are shown in Figure 3-13.

Figure 3-13. Normal gate mode - block diagram
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3 - 3 7 The output ulses  should appear at the
T R I G G E R  O U T P U T  2 1  a n d  O U T P U T  (+) @6
connectors as shown in Figure 3-14.

> +1v

o v  I 1
Positive gate pulse at

i

First trigger pulse
GATE INPUT @

coincides with leading 1
edge of gate pulse I

> +1v IJ Gated trigger output

ov I I I I
I pulses at TRIGGER

!\ \
OUTPUT @

+5v

y-c
1 Variable delay
,<  35ns - Is

Gated positive output
pulses at OUTPUT (+)

4 \
gate

If the gate closes during the generation

closes
of a pulse, the pulse is always completed.

0

Figure 3-14. Output pulses in gate mode

Li -- 17 -- I 1, GATE
INPUT

0 22
I

nn;hhl- O U T P U T

TRIGGER 021
I

Pulse output from

solid lines

PULSE

O U T P U T  I70

Note that repetition rate is divided by 2.

Figure 3-l 5. Gated output in square wave mode

3-38 RZ MODE put amplifiers. The output pulses cannot be gated and

are independent of the pulses at the TRIGGER OUT-

3 - 3 9 In RZ mode external pulses, applied to the

INPUT connector 26 on the 80136  rear panel, trig-0
ger the delay generator directly (see figure 3-16) and

the shape of the output pulses is determined by the out-

PUT connector 21 .0
3 - 4 0 The circuits and controls involved in RZ

mode are shown in figure 3-16.
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Figure 3-16. RZ  mode - block diagram

3-4 1 The RZ input signal must be > +lV  to a

maximum of +_  5V in amplitude and must be at least

7ns wide.

b. Set the Mode Selector switch 25 to RZ.0

3 - 4 2 The procedure for obtaining an output in
RZ mode is as follows:

c. Set the pulse delay, width, amplitude,

offset and output format as required.

a. Connect the external signal to the INPUT
connector 026 on the rear panel of the

80136.

> +1v I

ov

+5v

3 - 4 3 The output pulses should appear at the
OUTPUT (+) connector 017 as shown in Figure 3-17.

RZ input pulses
at INPUT connector @

ov

I Positive output

I pulses at
1

I
OUTPUT (+) connector 0

’ Variable
-I- 4

’ delay
IVariable  )

/ <35lls-1s
lwidth
I< lOns-14 Figure 3-l 7. Output pulses in RZ mode
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3 -44 DOUBLE PULSE Mode

3-45 In this mode, the 80138 delivers two output
pulses 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 @.

3-46 Double pulse output can be selected in 3 - 4 8 The trigger and output pulses should appear
any of the preceding operating modes except square
wave. Double pulse output is produced as follows:

at the TRIGGER OUTPUT @ and OUTPUT (+) @
connectors as shown in Figure 3-19.

a. Set the PULSE DOUBLE/NORM switch

04 to DOUBLE.

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

3 - 4 7 The circuits and controls involved in double
pulse mode are shown in Figure 3-18.

Figure 3-18. Double pulse mode - block diagram

> +1v
o v

+5V

ov

I
Trigger pulses at

I I I I I
I First

E::gd

TRIGGER OUTPUT @

1 pulse

I t Positive output pulses

I
n at OUTPUT (+) 0

k--l
I

I

\ Variable
delay
< 35-S-1s

Fixed
delay Figure 3-19. Output pulses in double pulse mode
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3-49 EXTERNAL WIDTH MODE The external width input signal must be > +lV to a
maximum of +- 5V in amplitude and must be at least

3-50 In this de, external pulses, applied to the

‘it5INPUT connector 26 on the rear panel, are routed
directly to the output amplifiers which are caused 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 0.

7ns wide.

3-51 The circuits and controls involved in exter-
nal width mode are shown in Figure 3-20.

Figure 3-20. External Width mode - block diagram

3-52 The procedure for obtaining an output in
external width mode is as follows:

a. Connect the external signal to the INPUT
connector 026 on the rear panel of the
80138.

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

c. Set the pulse amplitude and output
format as required.

3-53 should appear at the
OUTPUT f+) connector crs  shown in Figure 3-21.



3-14

Threshold
leyei  + Threshold

level -

0.6V  - - - Irregular external
width input pulses at

ov INPUT connector @

+YJ Positive output pulse

ov
I
I

b&d [
I delay

Figure 3-21. Output pulses in external width mode

3-54 ADDITIONAL FACILITIES IN RZ
AND EXT WIDTH MODES

3-55 When operating in RZ or EXT WIDTH
modes, the internal rate generator is available as an in-

can be triggered internally, externally or manually 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 2 to EXT and0disconnecting the TRIGGER INPUT 23 . The cir-
cuits and controls involved in this facility are shown in
Figure 3-22.

Figure 3-22. Independent clock generator in RZ/EXT
WIDTH modes - block diagram
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SECTION 4

THEORY OF OPERATIONI

4-1 INTRODUCTION

4-2 A basic block diagram of the 80138 is
shown in Figure 4-1 and this diagram should be re-
ferred to when reading the following description. The
pulse repetition rate is generated either internally by
the rate generator, manually using a push-button, or
externally by an applied signal. The pulses produced can
be gated synchronously by applying an external gating
signal to the gate input. The output of the rate genera-
tor is fed to the selector circuits and to the trigger
amplifier to produce a trigger output.

4-3 The 80138 can be used in one of three
modes of operation; Normal mode, RZ mode and
External Width mode. In Normal mode the pulses are
generated as described above; In RZ mode external
signals, applied directly to the delay generator, deter-
mine the repetition rate of the output pulses; In
External Width mode external signals, applied to the
Normal/Complement circuit, determine the width and
repetition rate of the output pulses. The mode switch-
ing 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 pro-
duced for each trigger pulse; the normal delayed pulse
plus an extra pulse that by-passes the delay generator
a@ is thus not delayed.

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

4-7 The output of the width generator or, in
External Width mode, the external input signal is applied
to a pulse shaper where two complementary signals are
generated. These two signals are then applied to the
normal/complement circuit.

4-B The signals are then applied to two variable
gain output amplifiers and attenuators. Finally the
variable DC offset is added.

MANUAL

r

TRIGGER
INPUT

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 gene-
rator is given in figure 4-2 and a full schematic in dia-
gram 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 suing a pushbutton.

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 017, 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 RI and the value of the capacitor.

As the voltage at Q20 collector approaches zero, CR17
becomes forward biassed causing 011  and Q13 to con-
duct and rapidly recharge the capacitor. The pulse period
vernier controls 021  and QlO which act as a voltage
swing limiter and determine the upper voltage limit to
which the ramp capacitor can recharge. When the capa-
citor has recharged to this limit, Q13 and Qll cut off
thus allowing the discharge cycle to resume. The output
from 011  is applied, via the differentiator network
028/L3/R35,  to the delay generator and the trigger
output amplifier.

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 Ql/Q2  which in turn switches
the Schmitt trigger formed by Q3/04. The negative
output spikes from the collector of 04 turn Q5 on and
Q13 base rises so that Q13 and Qll 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 Ql l/013. One pulse is pro-
duced from Qll each time the Manual pushbutton is
pressed.

4 -18 GATING

4-19 Gate signals are applied to the gate amplifier
Q8/07. 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 013
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. Figure 4-1,
4-3 and the schematic diagram 2 should be referred to
when reading the following description.

TO TRIGGER AMPLIFIER
022.a29

r - - - - - - - - - - - - - - - - _ - -  _ _ _ _ _ _ _ _
I SELECTOR

-I
016 C I R C U I T S I

T O S&ARE  WAVE FRbM  SQUARE
DIVIDER WAVE DIVIDER
oL9.Q5o,a51 aL9.Q5o,a51

FROti  RZI
EXT WIDTH
AMP AND LIMITER
(1L3.QLS.QL6

Figure 4-3a. Normal mode (including external trigger and rate mode).
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4-22 In Normal mode, the rate generator output
is applied to the delay generator via Q15 and to the
trigger amplifier via Ql6.  If double pulse mode is seiec-
ted, the pulse is also applied to the width generator via
differential amplifier Q54/055 (see schematic 31.

T O  T;;;G;F9AMPLIFIER

IDOUBLE PULSE I

i---------------------~---...~~I I l- ---i  63
To SQUARE WAVE FROM SQUARE FROM RZI
DIVIDER WAVE DlVlDER EXT WIDTH
0L9.050.051 aL9.050.051 AMP AND LIMITER

QL3.QLS.QL6

Figure 4-3b. RZ mode
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FROM SQUARE FROM RZI
WAVE DIVIDER

0L9,Q50,cl51
EXT. WIDTH

aL9.Q5o,Q51 AMP AND LIMITER
QL3.QL5.QL6

Figure 4-3~.  Ext. Width mode

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, 045 to the differential
amplifier Q42/Q47  and gate Q44, to the delay generator.

4-24 In Ext. Width mode the rate generator out-
put is only used to generate trigger pulses, via Q16. The
Ext. Width input is applied, via Q43, 046, 045 to the
differential amplifier Q42/Q47  to pulse shaper 3 and the
integrator.
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Figure 4-3d. Square wave mode

4-25 In Square wave mode the output of the 4-28 The purpose of the delay generator is to
rate generator is applied, via Q14, to the square wave delay the pulse source, whether from the internal rate
divider. The output of the divider is applied to the generator, external trigger or from the RZ input, within
trigger amplifier, via Q52, and pulse shaper 3 and the the range of 35ns to Is, with respect to the trigger
integrator, via Q48. output.

4-26 DELAY GENERATOR

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

04.  ,
RZ OUTPUT

SELECTOR ’
CIRCUITS

FIGURE ‘+?A
AND L-38

I
Q,5 ! N O R M A L  P U L S E  WTPU_T

RAMP
CURRENT

SOURCE a23

4 - 2 9 The current source (0231,  the monostable
(Q30/031) and the recharge circuit (026) are control-
led by the width switch so that the delay circuit is
inhibited in square wave and external width modes.

RAMP CAP

sEll~~?R
C32,C33.C3L

TO WIDTH
GEKRATOR

/

Figure 4-4. Delay generator - block diagram



4-30 Under no-signal conditions, Q31 is off, turns Q31 off. 026 now conducts again and rapidly
Q30 is on and Q26 is acting as a sink for the ramp discharges the selected ramp capacitor. The output from
current. Thus the ramp current sauce  (Q23)  cannot the monostable is a negative spike, coincident with the
charge the ramp capacitors. A positive pulse input pulse input, followed by a positive spike which occurs
signal turns 031 on and Q30 off, Q26 follows Q30 some time later and is used to drive pulse shaper 2.
collector and thus is non-conducting. The selected ramp The time between the pairs of spikes is the time taken
capacitor is charged by the current source Q23 until a for the ramp waveform to reach the threshold level of
level is reached when Q30 turns on again, which the monostable (Q30/Q31), i.e. the delay time.

FR$&LSE

F I G U R E  4 - 4  -

RAMP CAP

sE&F
C42,C43.C44

I
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4340,041
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C I R C U I T  -

(138

SQUARE WAVE INPUT
FROM Cl48 IN
FIGURE L-3D

EXT WIDTH INPUT
FROM aI.7  IN 3
FIGURE 4-3C

Figure 4-5. Width generator - block’diagram

4-31 VVIDTH 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 tom
create a pulse of defined width for each positive pulse
spike received from the delay generator. The current
source (034) and the monostable (Q40/041) are con-
trolled 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 differentiatot
on the output (Lll); see para.  4-30. The output pulse
is applied to pulse shaper 3.

4-35 If 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 The two complementary outputs from pulse
shaper 3 are then applied to the Normal/Complement
circuit.

4-37 OUTPUT AMPLIFIERS

4-38 A block diagram of the output amplifiers
is given in figure 4-6 and a full schematic in diagram 5.
These diagrams should be referred to when reading the
following description.

4-39 The Normal/Complement circuit consists of
transistors Q29 to Q32 which are controlled in pairs



Figure 4-6. Output amplifiers - block diagram

(Q29/Q30  and Q31/032)  by the NORM/COMPL switch (SlO).
Either one pair or the other is enabled to transpose the
two pulse inputs.

4-40 The two complementary differentiated out-
puts are applied to pulse shaper Ql/Q2  for the positive
channel and pulse shaper Ql O/Q1 1 for the negative
channel. The output of 02 drives the positive output
amplifier (04 to Q7) via a switching transistor 03; the
output of Qll drives the negative output amplifier (Q13
to Q16) via a switching transistor 012.

4-41 Amplitude verniers R9 and RIO determine
the potential across the respective voltage sources (Q8/
09 for the positive channel and Q17/Q18 for the nega-
tive channel). This determines the pulse amplitude
swing for each channel.

4-42 When the internal load switch Sll is set
to the ‘in’ position, relays Kl and K2 are energized
and connect the 50 ohm loads to their repsective
outputs.

OFFSET

sw:i%:” - OF&ET  .
S9lR7 (119-022

AMPLITUDE

ATTz-PToR
OUTPUT+

FROM OUTPUT
AMPLIFIERS
FIGURE L-6

- O F F S E T
SWITCH AND

E%iE R
O%ET
Q23-026

Figure 4-7. Offsets and attenuators - block diagram



4-43 OFFSETS AND ATTENUATORS

4-44 A block diagram of the offsets and attenua-
tors is given in figure 4-7 and a full schematic in
diagram 6. These diagrams should be referred to when
reading the following description.

4-45 The pulses from the output amplifiers
are applied to the two attenuator networks which can
reduce the amplitude of each channel from IOV to 0.4V
with the 50 ohm load switched out or from 5V to 0.2V
with the 50 ohm load switched in.

4-46 The dc offset circuits comprise Q19  to Q22
for the positive channel and Q23 to Q26 for the negative
channel. Both circuits operate in the same way and
thus only the positive channel is described. Note that
the offset is not available when the internal load is
switched out.

4-47 When the offset switch (S9) is set to ‘off’,
the vernier (R7)  is shorted out. Thus Ql g/Q20  and
Q21 /Q22 are switched off and deliver no current. When
the offset switch is set to ‘on’, clockwise rotation of the
vernier increases the output from Q20 and decreases the
output from Q22. The output of the amplifier will then
be positive. Counterclockwise rotation of the vernier
causes the reverse to happen and the amplifier output to
become negative.

4-48 POWER SUPPLIES

4-49 The +17V  and -17V power supplies are
identical series regulated types using IC regulators (Ul
and U2l and series pass transistors (Q27  and Q28).
Resistors R 100 and R 104 act as current sensing resis-
tors to enable the regulators to limit the current output.



SECTION 5

MAINTENANCE I

5 - l GENERAL

5-2 This section contains information on the
removal of covers and assemblies, performance verifica-
tion and recalibration (internal checks and adjustments)
procedures.

5-3 Before attempting removal of covers, assem-
blies 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 To gain access to all test points and assem-
blies remove the four screws from each of the two
covers and slide the covers off.

5-6 REMOVAL OF ASSEMBLIES

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

5-8 Timing board - assembly 5

5-9 Disconnect coaxial cable W2 and wires 93 and
94 from board A5. Remove the three long securing
screws and spacers and ease the board out of its connec-
tor on board A7.

5-10 Output board - assembly 6

5-l 1 Disconnect wires 93 and 94 and unsolder
coaxial cables W3 and W4 from board A6.

5-12 Remove the four screws securing the rear
panel to the frame. Withdraw the rear panel and board

A6 through the rear of the frame as far as the power
supply leads will permit.

5-13 Remove the three screws securing board
A6 to the rear panel. Unsolder the two wires number
923 and the wto  wires number 937 from board A6.
Carefully withdrawn 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 cables W5 and W6 connec-
ting the output jacks to board A7 at the board A7 end.

5-18 Unsolder the power supply wires (W7) from
the line on/off switch (S12).

5-19 Disconnect the five wires 91, 92, 93, 90 and
0 from the top rear of board A7. Disconnect wire 7 from
the rear centre 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 con-
trols, i.e. RI, R2, R3, R7, R8, R9 and RIO at the board
A7 end.

5-22 Remove the six screws securing board A7 to
the front panel and carefully remove the board from
the frame.

5-23 PERFORMANCE TESTS

5-24 The performance tests in tables 5-2 to 5-20
give the procedures for verifying that the instrument is
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working to the specifications. Rigid observance of the viceable instrument to bring it within specification. The
sequence in which the tests appear is unnecessary. checks should be performed in the order in which they

5-25 INTERNAL CHECKS AND
ADJUSTMENTS

appear.

5-27 SERVICE PRODUCT SAFETY CHECK

5-26 The internal checks and adjustments in tables
5-21 to 5-25 give the procedures for adjusting a ser-

5-28 This check (table 5-26)  should be performed
following the internal checks and adjustments to verify
the instrument safety.



Table 5-l. 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 50 MHz bandwidth
20mV/div  sensitivity, sweep speeds
lOOns/div to Is/div. with sweep
delay

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

Digital Voltmeter IOOV range. Accuracy
+ (0.03% reading +O.Ol% range).

HP 3470 system
compri.sing 34740A
display and 34702A
Multimeter.

Sampling Oscilloscope Dual-channel, 1 GHz bandwidth
2mV/div.  sensitivity, sweep speeds
1 OOps/div to 50&div.

HP 180C
with plug-in
1810A

Test Oscillator Frequency range 10 Hz to IO MHz HP 6518

Test Oscillator Frequency range 10 MHz to 500 MHz HP 32008

Pulse Generator Rep. rate at least 1 MHz HP8011A
variable width (1~s to looms),

I
amplitude OV to f 5V.

I

ACCESSORIES

50 ohm cable assembly, 23cm long, with male BNC connectors HP 10502A

50 ohm cable assembly, 122cm long, with male BNC connectors (4 required) HP 10503A

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

HP 1 l003A

Connector, BNC male to type N female (2 required)
Connector, type N male to 8NC male (2 required)

HP 1250-0077
HP 1250-0780

Tee Connector, 8 NC HP 1250-0781

50 ohm Feed-through termination HP IOlOOC

Pulse Adder HP 15104A

29dB Attenuator, 50 ohm (2 required) HP 8,491  A



Table 5-2. Performance Test: Pulse Period

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3
PULSE DOUBLE/NORM 4
PULSE DELAY 5
VERNIER 6

PULSE WIDTH 7
V E R N I E R  8
A M P L I T U D E  9
V E R N I E R  1 0
OFFSET vernier 11

OFFSET switch 12
AMPLITUDE 13
VERNIER 14
OFFSET vernier 15
OFFSET swi tch 16

NORMICOMPL  1 9

I N T  L O A D  2 0
EXT WIDTH/NORM/R2  25

20n-l/J
c c w
N O R M
35n-lp
c c w
lOn-I@
c c w
5.6-2.0
c w
-

OFF
5.0-2.0
c w
-

OFF

N O R M
I N
N O R M

524511:

FUNCTION FREQUENCY
SENSITIVITY I V
TIME BASE adjust as necessary

STEP INSTRUCTIONS RESULTS

1 Check repetition rate for each set of control settings
g i v e n  i n  t a b l e :

PULSE PULSE
PERIOD VERNIER WIDTH VERNIER

2 3 7 8

20n-l/J c c w IOn--1p c c w < 20ns > 50MHz

20n-1p  CW ll.l--.lm c c w > w < 1 MHz
l/J-.lm c c w l/.l-.lm c c w < llrs >  1  MHz
l/.&.lm  CW .lm-1Om c c w >  .Ims <  IOKHz

.lm-1Om c c w .l m-1Om c c w < .lms > 10KHz

.lm-1Om  C W lOm-1 c c w >  IOms  <  100Hz
lOm-1 c c w IOm-1 c c w < IOms  > 100Hr
IOm-1 c w lOm-1 C e n t e r  > 1s < IHz

For the last setting, set the 5245L FUNCTION switch to

PERIOD AVERAGE 1 and -o==lrre  the pulse period

Table 5-3. Performance Test: Pulse Delay

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3
PULSE DOUBLE/NORM 4
PULSE DELAY 5
V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  8
AMPLITUDE 9
VERNIER 10

OFFSET vernier 11
OFFSET switch 12
AMPLITUDE 13

V E R N I E R  1 4
OFFSET vernier 15
OFFSET switch 16

NORM/COMPL  1 9
INT LOAD 20
EXT WIDTH /NORM /RZ 25

I/.-.lm

c w
N O R M
35n-l/J
c w
Ion-l/J
Center
5.0-2.0
c w
-

OFF
5.0-2.0

c w
-
OFF

N O R M
I N
N O R M

STEP INSTRUCTIONS

1 Check the pulse delay for both VERNIER 6 extremities of

each range setting of the PULSE DELAY switch 5 as follows:

PULSE PULSE PULSE
DELAY VERNIER PERIOD WIDTH

5 8 2 7

35n-lE.( c w
lp-.lm c w
lp-.lm c c w
.lm-IOm  C W

.lm-IOm c c w

IOm-1 c w

IOm-1 c c w

l/.&.lm lOn-l/J > lcu
.lm-1Om I/.,&.lm > loop
I/.-.lm l/.-I  1 m < IP
.lm-1Om .lm-IOm > 1Oms

.lm-IOm .l/&lOm < loops
EXT+  (press MAN 1 Om-1 > 1s

1 1
lOm-1 .lm-IOm < IOmS
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Table 5-4. Performance Test: Pulse Width (greater than 1~s) Table 5-5. Performance Test: Minimum Pulse Width

1 I
10503a

INITITAL  CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3
PULSE DOUBLE/NORM
P U L S E  D E L A Y  5
V E R N I E R  6

P U L S E  W I D T H  7
V E R N I E R  8

A M P L I T U D E  9
VERNIER 10

OFFSET vernier 11
OFFSET switch 12

A M P L I T U D E  1 3
V E R N I E R  1 4
OFFSET vernier 15
OFFSET switch 16
NORMKOMPL  1 9

INT LOAD 20
EXT WIDTHINORMIRZ

l/l-.lm
cw

4 N O R M
35n-l/..l

c c w
Ion-l/J
c w
5.0-2.0
c w
-

OFF
5.0-2.0
c w
-

OFF
N O R M
I N

25 N O R M

STEP INSTRUCTIONS RESULTS

1 Check the pulse width for both VERNIER 8

extremities of each range setting of the PULSE
WIDTH switch 7 as follows:

PULSE WIDTH VERNIER PULSE PERIOD

7 8 2

IOn-l/..l
I/--.lm
l/J-.lm

.lm-IOm

.lm-1Om

lOm--1

lOm-1

c w

c w
c c w
c w

c c w
c w

c c w

l/l-.lm > I&
.lrn-IOm > .Ims
I/.4-.lm < lb
IOm-1 > IOtns
.Im-IOm < .Ims
EXT+(press > IS
MAN 1 )
lOm--1 > IOms

INITITAL  CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3
P U L S E  D O U B L E / N O R M  4
PULSE DELAY 5
V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  8
A M P L I T U D E  g

V E R N I E R  I 0
OFFSET vernier 11

OFFSET swi tch 12
A M P L I T U D E  1 3

V E R N I E R  1 4
OFFSET vernier 15
OFFSET swi tch 16
NORMKOMPL  1 9
INT LOAD 20
EXT WIDTH/NORM/R2  25

STEP INSTRUCTIONS

1 Measure the pulse width:

ZOns-l/J
C e n t e r
N O R M
3%-1/J

c c w
1 On-ll*
c c w

5.0-2.0
c w

OFF
,5.0-2.0
c w

OFF
N O R M
I N

RESULTS

<lOns
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Table 5-6. Performance Test: Pulse Period Jitter

INITITAL  CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3
PULSE DOUBLE/NORM 4

PULSE DELAY 5
V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  8
A M P L I T U D E  9
V E R N I E R  I O
OFFSET vernier 11
OFFSET switch 12

AMPLITUDE 13
VERNIER 14
OFFSET vernier 15

OFFSET switch 16
NORMICOMPL  1 9
INT LOAD 20

EXT WIDTH/NORM/R2 25

lp-.lm
s e e  s t e p  2
N O R M
35n-ll.(
c c w

lC(-.lm
c c w
5.0-2.0
c w

OFF

5.0-2.0
c w
-

OFF
N O R M

IN
N O R M

STEP INSTRUCTIONS

1 Set the 1821A  controls as follows:

RESULTS

Main Sweep 0.1  msldiv

Delayed Sweep O.l/-ls/div
Sweep Mode Norm.

Delay Trigger Auto

CM Delay 2.0

2 Adjust pulse  period VERNIER 3 to obtain O.lms
p u l s e  p e r i o d  o n  d i s p l a y .

3 Switch Mode switch on 1821A to MIXED.

4 Adjust 1821A Delay (Divj vernier until intensified spot
c o i n c i d e s  w i t h  l e a d i n g  e d g e  o f  s e c o n d  p u l s e  o n  d i s p l a y .

5 Measure pulse period jitter: <.l%

50%

Table 5-7. Performance Test: Pulse Delay Jitter

IN IT IAL CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3

PULSE DOUBLE/NORM
P L S E  D E L A Y  5
VERNIER 6
P U L S E  W I D T H  7
VERNIER 8
A M P L I T U D E  9

VERNIER 10
OFSET  vern ie r  11
OFFSET swi tch 12

A M P L I T U D E  1 3
VENIER  1 4
OFFSET vernier 15

OFFSET switch 16
NORMKOMPL  1 9
I N T  L O A D  2 0
E X T  WIDTH/NORM/R2

.lm-IOm
c w

4 N O R M
Ip-.lm
c w
l/..l-.lm
c c w
5.0-2.0
c w

OFF
5.0-2.0
c w

OFF
N O R M
1N

25 N O R M

STEP INSTRUCTIONS

Set the 1821 A controls as follows:

Main Sweep 0.1  mSldiv
Delayou  -..-+ O.l/.rS/div
Sweep Mode N o r m .

D e l a y e d  T r i g g e r Auto.
CM Delay 10.0

Adjust pulse period VERNIER 3 to obtain 0.4mS  pulse
p e r i o d  o n  d i s p l a y .

Adjust pulse delay VERNIER 6 to obtain O.lmS pulse
delay.

Switch Modeswitch on 1821A to MIXED.

Adjust 182’1 A Delay (Div) vernier until intensified spot

c o i n c i d e s  w i t h  feading  edge  o f  f i r s t  pu lse .

D i s p l a y  s h o u l d  b e :

Measure pulse delay jitter: < .I%

Jitter
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Table 5-8. Performance Test: Pulse Width Jitter

INITITAL  CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3

PULSDE DOUBLE/NORM 4
PULSE DELAY 5
V E R N I E R  6

PULSE WIDTH 7
V E R N I E R  8
A M P L I T U D E  9
V E R N I E R  1 0
OFFSET vernier 11

OFFSET swi tch 12
A M P L I T U D E  1 3
VERNIER 14
OFFSET vernier 15
OFFSET swi tch 16
NORMKOMPL  1 9

I N T  L O A D  2 0
EXT WIDTH/NORM/R2  25

.1 m-1Om
c w
N O R M
35n-l/J
c c w

ll.l-.lm
c w

5.0-2.0
c w

OFF
5.0-2.0

c w

OFF
N O R M
I N

STEP INSTRUCTIONS

1 Set 1821 A controls as follows:

Main Sweep 0.1  mS/div
Delayed Sweep 0.1  uS/div
Sweep Mode N o r m .
D e l a y e d  T r i g g e r Auto.
CM Delay 1 0

2 Adjust pulse period VERNIER 3 to obtain 0.4ms  pulse
p e r i o d  o n  d i s p l a y .

3 Adjust pulse width VERNIER 8 to obtain O.lms pulse
width.

4 Switch Mode on 1821A to MIXED.

5 Adjust 1821A Delay (Div) vernier until intensified spot
c o i n c i d e s  w i t h  t r a i l i n g  e d g e  o f  f i r s t  p u l s e .

6 D i s p l a y  s h o u l d  b e :

7 Measure pulse width jitter:

Cl%  J i t t e r

Table 5-9. Performance Test: Square Wave

INITITAL  CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY 6
V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  8
AMPLITUDE 9

VERNIER 10
OFFSET vernier 11
OFFSET swi tch 12
AMPLITUDE 13
V E R N I E R  1 4

OFFSET vernier 15
OFFSET switch 16
NORMKOMPL  1 9
INT LOAD 20
EXT WIDTH/NORM/R2  25

STEP INSTRUCTIONS

20n-l/I
c c w
N O R M
35n-l/J
c w

SQUARE WAVE
c w
5.0-2.0

c w

OFF
5.0-2.0
c w

OFF
N O R M
I N
N O R M

RESULTS

1 For each setting of the PULSE PERIOD switch 2 ,
given in the table below, turn the VERNIER 3
slowly from fully CCW to fully CW and check that the
PULSE DELAY 5 and VERNIER 6 controls have no
effect on the position of the displayed pulse.

PULSE PERIOD
2

VERNIER

3
Symmetry

2 0 n  - 1p c c w  t o  c w 50% f 15%
l/1-  .lm ccw to cw 50% f 5%
.lm - 10m ccw to cw 50% + 5%
lOm-  1 ccw to cw 50% +_  5%

2 F o r  a l l  s e t t i n g s  o f  t h e  p u l s e  p e r i o d  c o n t r o l  c h e c k  t h a t

the pulse width equals pulse OFF time within the above limits.

*O” ‘ o f f

l--+--i



Table 5-10. Performance Test: Duty Cycle Table 5-l 1. Performance Test: Manual Operation

INITITAL  CONTROL SETTINGS

P U L S E  P E R I O D  2
V E R N I E R  3

PULSE DOUBLE/NORM 4
PULSE DELAY 5

V E R N I E R  6
PULSE WIDTH 7
VERNIER 8 ’
A M P L I T U D E  9
VERNIER 10
OFFSET vernier 11
OFFSET swi tch 12
AMPLITUDE 13
VERNIER 14

OFFSET vernier 15
OFFSET swi tch 16
NORM/COMPL  1 9
INT LOAD 20
EXT WIDTH/NORM/R2  25

STEP INSTRUCTIONS

l/.k.lm
c w
N O R M
35n-lp

c c w
l/+.lm
c c w
5.0-2.0
c w

OFF
5.0-2.0
c w

OFF

N O R M
I N
NORM

RESULTS

1 F o r  e a c h  s e t  o f  c o n t r o l  s e t t i n g s  g i v e n  i n  t a b l e  b e l o w ,
display the output pulse so that it occupies half of the

display (see  diagram below).

Starting with the pulse period VERNIER 3 fully
CW turn VERNIER 3 slowly CCW until the trailing
e d g e  o f  t h e  p u l s e  b e g i n s  t o  m o v e  o r  t h e  p u l s e  d i v i d e s .

W h e n  t h i s  h a p p e n s  m e a s u r e  t h e  p u l s e  p e r i o d  (Tp) a n d
use in the formula:

P u l s e  W i d t h  (Tw)

Duty  “‘le  Max  = Pulse Period (Tp)
x 100%

PULSE PERIOD PULSE WIDTH VERNIER
2 7 8

l&l-.lm
.1 m-1Om
IOm-1

l/J-.lm
.Im-1Om
IOm-1

Adjust  for  l/.Ls > 75%
Adjust  for  O.lms  > 75%
Adjust  for  IOms > 75%

Left Limit Centre Line

Display J

rl

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3
PULSE DOUBLE/NORM 4
PULSE DELAY 5

V E R N I E R  6
PULSE WIDTH 7
VERNIER 8

A M P L I T U D E  9
VERNIER 10
OFFSET vernier 11
OFFSET switch 12
A M P L I T U D E  1 3
V E R N I E R  1 4
OFFSET vernier 15
OFFSET switch 16

NORMlCOMPL  1 9
I N T  L O A D  2 0
EXT WIDTH/NORM/R2  25

EXT(+)

N O R M
35n-l/.l

c c w
I/.-.lm
c w

5.0-2.0
c w
-

OFF
5.0-2.0
c w
-

OFF
N O R M

I N
N O R M

STEP INSTRUCTIONS

1 P r e s s  M A N  b u t t o n  1

Only one output pules must occur when the button is
pressed, no pulse must occur when the button is releaser
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Table 5-12. Performance Test: External Width Operation

IN IT IAL CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3
PULSE DOUBLE/NORM 4
PULSE DELAY 5
V E R N I E R  6
P U L S E  W I D T H  7

VERNIER 6
AMPLITUDE 9

VERNIER 10
OFFSET vernier 11
OFFSET switch 12
A M P L I T U D E  1 3

V E R N I E R  1 4
OFFSET vernier 15

OFFSET switch 16
NORM/COMPL  1 9
INT LOAD 20
E X T  WIDTH/NORM/R2  2 5

OFF

5.9-2.0
c w

OFF
N O R M
IN

EXT WIDTH

STEP INSTRUCTIONS

1 Apply external signals to INPUT 26 .

2 Note that the leading and trailing edges of the output

pulses are delayed on the input pulses by a fixed delay
of approx. 30ns. This is the propagation delay of the
80136 internal circuitry.

RESULT

i p FIXED DELAY

Table 5-13. Performance Test: RZ Operation

IN IT IAL CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3
P U L S E  D O U B L E / N O R M  4
PULSE DELAY 5
V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  8
A M P L I T U D E  9
VERNIER 10
OFFSET vernier 11

OFFSET switch 12
AMPLITUDE 13
V E R N I E R  1 4
OFFSET vern ier  15
OFFSET swi tch 16
NORMICOMPL  1 9
I N T  L O A D  2 0
E X T  WIDTH/NORM/R2  2 5

EXT(+)

N O R M
35n-  l/J
c c w
Ion-l/J
Center
5.0-2.0
c c w

OFF
5.0-2.0

c c w
-
OFF
N O R M
I N
RZ

STEP INSTRUCTIONS RESULTS

1 Apply RZ pulses to INPUT 26

InI n
2 Output should be: ‘”  I4 b fixed delay (approx.  5011s)

3 Check that pulse delay VERNIER 6 and pulse width
VERNIER 8va1y  the pulse delay and pulse width.
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Table 5-14. Performance Test: Gate Operation

INIT IAL CONTROL SETTINGS

PULSE PERIOD 1 20n-lu
V E R N I E R  2 Center
PULSE DELAY 6 35n-lu
V E R N I E R  7 c c w
PULSE WIDTH IO IOn-lu
V E R N I E R  11 50% duty cycle
AMPLITUDE 3 5.0-2.0
V E R N I E R  8 c c w
AMPLITUDE 4 5.0-2.0
V E R N I E R  9 c c w
OFFSET 13 OFF
OFFSET 14 OFF
Mode selector 22 N O R M

STEP INSTRUCTIONS

1 Apply gate pulse to GATE INPUT 22 .

2 Check that output pulses at OUTPUT 17 only occur
during ON time of gate pulse: Turn pulse period

VERNIER 3 slowly CW andcheck  gate operation for
a l l  p u l s e  p e r i o d s .

3 Check that leading edge of first trigger output pulse
(TRIGGER OUTPUT 21 ) occursa short time
(owing to fixed delay) after rhe leading edge of the gate
pulse .

4 Check that last pulse width is correct even when gate
pulse  t r a i l i n g  e d g e  o c c u r s  j u s t  b e f o r e  o r  d u r i n g  t h e  l a s t
pulse (owing to the effect of the fixed delay of approx.
40nsj.

RESULTS

Table 5-15. Performance Test: External Trigger Operation

INI -IAL  CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3
P U L S E  D O U B L E / N O R M  4
PULSE DELAY 5
V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  8

A M P L I T U D E  9
V E R N I E R  I O
OFFSET vernier 11

OFFSET switch 12
AMPLITUDE 13
V E R N I E R  1 4
OFFSET vernier 15
OFFSET swi tch 16
NORMKOMPL  1 9
INT LOAD 20

EXT WlDTH/NORM/RZ  25

EXT(+)

N O R M

35n-lp
c c w
.lm-1Om
C e n t e r

5.0-2.0
c w
-

OFF
5.0-2.0
c w

OFF

N O R M
I N
N O R M

STEP INSTRUCTIONS

1 Set the 6518 controls as follows:
R a n g e X l00
Vernier 2.5
4ttenuator +lOdB  ll.OV)
Amplitude 0.61 V RMS

2 Center the waveforms on the oscilloscpe  display and
check that the leading edge of the output pulse
occurs during positive slope of the sinewave.

3 S e t  P U L S E  P E R I O D  2 to EXT t-j.  The leading
edge of the output pulse should occur during the
negative slope of the sinewave,



Table 5-l 6. Performance Test: High Frequency Trigger
Operation

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3
P U L S E  D O U B L E / N O R M  4
P U L S E  D E L A Y  5
V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  8
A M P L I T U D E  9
V E R N I E R  I O
OFFSET vernier 11
OFFSET switch 12
A M P L I T U D E  1 3
V E R N I E R  1 4

OFFSET vernier 15
OFFSET switch 16

NORM/COMPL  1 9
I N T  L O A D  2 0
EXT WIDTH/NORM/RZ  25

EXT(+)

N O R M
35n-l/J
c c w
lOn-lp
c c w
5.0-2-O
c w
-

OFF
5.0-2.0
c w
-

OFF
NORM
I N
N O R M

STEP INSTRUCTIONS

1 Apply a sinewave  with a repetition rate of 50 MHz and

amplitude of 1.7V  p-p. Check that repetition rate of
output is equal to repetition rate of input i.e. 50 MHz.

2 Set  PULSE PERIOD 2  to  EXT -.

3 Repeat step 1.

Note that there is a delay of 25ns k  Bns between the trigger
input and output.

Table 5-17. Performance Test: Trigger Output

INITIAL CONTROL SETTINGS

PULSE PERIOD2
V E R N I E R  3

PULSE DOUBLE/NORM 4
PULSE DELAY 5

V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  8
A M P L I T U D E  9
V E R N I E R  I O
OFFSET vernier 11
OFFSET switch 12
AMPLITUDE 13
V E R N I E R  1 4
OFFSET vernier 15
OFFSET switch 16
NORMICOMPL  1 9
INT LOAD 20

EXT WIDTHINORMIRZ  25

20n-l/l
c c w
N O R M
35n-IF
c c w
lOn-lp
c c w

2.0-l .o
c w
-

OFF
2.0-l .o
c w
-

OFF
N O R M
I N
NORM

STEP INSTRUCTIONS RESULTS

1 M e a s u r e  a m p l i t u d e  o f  t r i g g e r  o u t p u t  p u l s e
(TRIGGER OUTPUT) >l.OV

2 Measure width of trigger output pulse at
50% of amplitude: 16ns  *  1Ons

3 Turn VERNIER 3 slowly from CCW to
CW, the amplitude and width limits given

must  be  t rue  fo r  the  who le  range .

4 Switch PULSE PERIOD 2

to  range  lp-.  1  m  a n d
repeat  steps 1 to 3.

5 Switch PULSE WIDTH 7
to SQUARE WAVE
and repeat  steps 1  to  3 .



Table 5-18. Performance Test: Preshoot, Overshoot and
Ringing

IN IT IAL CONTROL SETTINGS INITIAL CONTROL SETTINGS

PULSE PERIOD 2

V E R N I E R  3
P U L S E  D O U B L E / N O R M  4
PULSE DELAY 5
VERNIER 6
P U L S E  W I D T H  7
V E R N I E R  8
A M P L I T U D E  9

VERNIER 10
OFFSET vernier 11
OFFSET swi tch 12
A M P L I T U D E  1 3
V E R N I E R  1 4

OFFSET vern ie r  15
OFFSET swi tch 16
NORM/COMPL  1 9
I N T  L O A D  2 0

E X T  WIDTH/NORM/R2  2 5

20n-l/l
c c w
N O R M

35n-l/l
c c w
SQUARE WAVE

5.0-2.0

c w
-

OFF
5.0-2.0
c w
-

OFF
NORM
I N

NORM

PULSE PERIOD 2

V E R N I E R  3
PULSE DOUBLE/NORM 4
PULSE DELAY 5

V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  8
A M P L I T U D E  9
V E R N I E R  I O
OFFSET vernier 11
OFFSET switch 12
A M P L I T U D E  1 3

VERNIER 14
OFFSET vernier 15
OFFSET switch 16
NORMKOMPL  1 9

INT LOAD 20
EXT WIDTH/NORM/R2  25

STEP INSTRUCTIONS

1 With reference to the diagram below, measure preshoot,
o v e r s h o o t  a n d  r i n g i n g  i n  t u r n  t o  e n s u r e  t h a t  t h e s e  a r e
< 5% of the pulse amplitude.

2 Disconnect the oscilloscope input from the 80136 and

reconnect to the negative output connector 18 .
Repeat step 1.

*Table 5-19. Performance Test: Amplitude

STEP INSTRUCTIONS

20n-l/J

c w
N O R M
35n-l/J

c c w
lOn-l/J
C e n t e r
5.0-2.0
c w
-

OFF
5.0-2.0

c w

OFF

N O R M
I N

NORM

RESULTS

1 Check the amplitude for both VERNIER 10 and 14
extremities of each setting of the AMPLITUDE switch

9 and 13 as follows:

INT LOAD

AMPLITUDE 9 13 VERNIER 10  14 I N  O U T

5.0-2.0

5.0-2.0
2.0-I .o
2.0-I .o
1 .o-.05
1  . o - 0 . 5
0.5-0.2
0.5-0.2

c w aLi.

c c w G2.0
c w 22.0
c c w < 1.0

c w a1.0

c c w Go.5
c w 20.5
c c w Go.2

>lOV
<4v
>4v
<2v
),2v
<lV
>lV
<0.4v



Table 5-20. Performance Test: DC Offset

INITITAL CONTROL SETTINGS

PULSE PERIOD 2
V E R N I E R  3

PULSE DOUBLE/NORM 4
PULSE DELAY 5
V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  6
A M P L I T U D E  9
VERNIER 10
OFFSET vernier 11
OFFSET switch 12
AMPLITUDE 13
VERNIER 14
OFFSET vernier 15
OFFSET switch 16
NORMKOMPL  1 9
INT LOAD 20
EXT WI DTH/NORM/RZ  25

20n-l/..t
c w
N O R M
35n-l/J
c c w
1 On-l/J
C e n t e r

5.0-2 .0
c w
-

OFF
5.0-2 .0
c w

J f
N O R M
I N

N O R M

STEP INSTRUCTIONS RESULTS

1

2

3

4

5

6

7
8

9

10

1 1

12

D i s c o n n e c t  80138  f r o m  o s c i l l o s c o p e .

Center  the  osc i l loscope  d isp lay  t race .

R e c o n n e c t  8013B  t o  o s c i l l o s c o p e .

Set OFFSET 16 to ON.

Turn VERNIER 15 fully CCW.

Measure  negat ive  of fset :

Turn VERNIER 15 fully CW.
Measure positive offset:

Turn OFFSET 16 to OFF.

O u t p u t  p u l s e  b a s e l i n e  s h o u l d  b e  a t  c e n t e r  o f

o s c i l l o s c o p e  d i s p l a y .

Connect the oscilloscope input to the 8013B

negative output connector 16.

Repeat steps 1 to 8 for OFFSET 12 and
VERNIER 11 but with the following limits:

V E R N I E R  11 f u l l y  C C W
V E R N I E R  11 f u l l y  C W

a-2.w

h2.5V

h2.5V
h2.5V

Table 5-21. Internal Checks and Adjustments -
Power Supply

INITITAL  CONTROL SETTINGS 80138:

PULSE PERIOD 2 EXT+

V E R N I E R  3 c w

PULSE DOUBLE/NORMAL4 N O R M

PULSE DELAY 5 lp-0.1  m
V E R N I E R  6 c c w

PULSE WIDTH 7 11.1-0.1  m

V E R N I E R  6 c c w

AMPLITUDE 9 5.0-2 .0

VERNIER 10 c w

OFFSET switch 12 OFF

AMPLITUDE 13 5.0-2 .0

VERNIER 14 c w

OFFSET 16 OFF

NORMICOMPL  1 9 N O R M

INT LOAD 20 IN

EXT WIDTH/NORM/R2  25 N O R M

3444A :
FUNCTION switch VOLTS
RANGE switch 1oov

STEP INSTRUCTION

1 Connect the DVM between the +17VTP  on board
A6andGND.AdjustA6R102for+17V~lOOmV.

2 Connect the DVM between the -17V  Tp  on board
A6 and GND. Adjust A6Rl06  for -17V k 1 BOmV.

BOARD A6

+17V  T P - RIOO-

i pjjp@  -,$

08

- 1 7 v  0
TP - R I O & - - - -

-CR 106 -
-03  105  -

C l 0 0  ( C O M P O N E N T  S I D E  1
- C 102 I CIRCUIT SIDE  1



Table 5-22. Internal Checks and Adjustments -
Repetition Rate

INITIAL CONTROL SETTINGS 80138:

PULSE PERIOD 2
VERNIER 3
PULSE DOUBLE/NORMAL 4

PULSE DELAY 5
V E R N I E R  6
PULSE WIDTH 7
V E R N I E R  6
A M P L I T U D E  9
VERNIER 10
OFFSET switch 12

AMPLITUDE 13
VERNIER 14
OFFSET 16
NORMICOMPL  1 9
INT LOAD 20
EXT WIDTH/NORM/R2  25

5252A:
M A X  C O U N T  R A T E

5245 L:
SENSITIVITY

SIGNAL INPUT
TIME BASE

FUNCTION

20n-l/.l
c c w
N O R M
35n-l/J
c c w
Ion-l/J
c c w

5.0-2.0
c w
OFF
5.0-2.0
c w
OFF
N O R M
IN

N O R M

1 OOMC

O.lV
AC

O.lm
FREQUENCY

STEP INSTRUCTION

1 Adjust capacitor A5C24  for a nominal frequency of 51.5 MHz.
Limits >51  MHz < 52 MHz.

BOARD A5
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Table 5-23. Internal Checks and Adjustments - Delay
and Width Timing

INITITAL  CONTROL SETTINGS 80138:

PULSE PERIOD 2 11.1-0.1  m
V E R N I E R  3 c w

PULSE DOUBLE/NORMAL 4  N O R M
P U L S E  D E L A Y  5 35n-  l/J
V E R N I E R  9 C W

PULSE WIDTH 7 1 On--l&
V E R N I E R  8 c w
AMPLITUDE 9 5.0-2.0
V E R N I E R  IO c w
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 c w
OFFSET 18 OFF
NORMKOMPL  1 9 N O R M
INT LOAD 20 I N
EXT WIDTH/NORM/R2  25 N O R M

I. PULSE DELAY

STEP INSTRUCTION

1 S e t  u p  t h e  o s c i l l o s c o p e  a s  f o l l o w s :

1801A:
DISPLAY

VOLTSiDlV
POLARITY

ALT, channel B

2 v
+ UP, DC INPUT

1821A:
TIME/DIV 0.2rus

2 Set the leading edge of the trigger output pulse  on
the first vertical line on the screen. Measure the time
to the leading edge of the output pulse. Adjust A5C35

for a nominal 1.2j.k. Limits >l.l/J.s  < 1.35/ls.

Channel B

- Chan”e’  *

I I

I i

2. PULSE WIDTH

II Channel A

STEP INSTRUCTION

1 Set the oscilloscope DISPLAY switch to CHANNEL A

o n l y .

2 S e t  t h e  p u l s e  l e a d i n g  e d g e  o n  t h e  f i r s t  l i n e  o f  t h e  s c r e e n .
Adjust A5C45  for a nominal 1.3/b. Limits > I.l/ .&  < l.F$s.

(minimum width with vernier 8 in CCW position is

<Ions  u s i n g  a  s a m p l i n g  o s c i l l o s c o p e ) .

BOARD A5

PULSE
DELAY

PULSE
WIDTH



Table 5-24. Internal Checks and Adiustments -
Pulse Perturbation -

INITITAL  CONTROL SETTINGS 8013B:

PULSE PERIOD 2 ZOn-l/J

V E R N I E R  3 see step 2

PULSE DOUBLE/NORMAL4 NORM
PULSE DELAY 5 35n-l/J

V E R N I E R  6 c c w
PULSE WIDTH 7 lOn--l/J
V E R N I E R  8 c c w
AMPLITUDE 9 5.0-2.0

VERNIER 10 c w

OFFSET switch 12 O F F
AMPLITUDE 13 5.0-2.0

VERNIER 14 c w

O F F S E T  1 6 OFF
NORMKOMPL  1 9 N O R M
I N T  L O A D  2 0 IN

EXT WIDTH/NORM/RZ  25  NORM

STEP INSTRUCTION

Adjust the amplitude vernier 14 for the + channel to
obtain a 8 cm deflection.

Adjust the period vernier 3 to display two periods
on the  screen .

M e a s u r e  t h e  p u l s e  t r a n s i t i o n  t i m e s ;  t h e y  s h o u l d  b e
<3.5ns.

M e a s u r e  t h e  p r e s h o o t ,  o v e r s h o o t  a n d  r i n g i n g ;  t h e y  s h o u l d  b o t h  b e
<5%  o f  p u l s e  a m p l i t u d e .

Adjust A6C25  and A6R25  for the best compromise
between  overshoot  and  r i se  t ime .

D i s c o n n e c t  t h e  s c o p e  f r o m  t h e  p o s i t i v e  p u l s e  o u t p u t  a n d
connect it to the negative pulse output.

Repeat steps 1 to 5 for the negative channel and adjust the
p u l s e  s h a p e  u s i n g  A6C65  a n d  A6R65.

Overshoot

BOARD A6

I-----l  -R72-
\

I-1  -R32-

-R66- -R67- -R92-

-C6L- -CSl-

-c,z-  -RM-- -R61-- -R86-



!I
Table 5-25. Internal Checks and Adjustments -

Double Pulse

INITIAL CONTROL SETTINGS

PULSE PERIOD 2

VERNIER 3
PULSE DOUBLE/NORM 4

PULSE DELAY 5
VERNIER 6
PULSE WIDTH 7
VERNIER 8
AMPLITUDE 9
VERNIER 10
OFFSET vernier 11
OFFSET switch 12
AMPLITUDE 13
VERNIER 14

OFFSET vernier 15
OFFSET switch 16
NORMKOMPL  19
INT LOAD 20
EXT WIDTH/NORM/R2  25

20n-l/J
c e n t e r
NORM
35n -1g

c c w
lOn--l/.l

c c w
5 . 0 - 2 . 0
c w

OFF
5 . 0 - 2 . 0

c w

OFF
N O R M
I N
NORM

STEP INSTRUCTION

1 P o s i t i o n  t h e  o u t p u t  p u l s e  o n  t h e  o s c i l l o s c o p e  s c r e e n .

2 Adjust  A5C35  for 9.5ns pulse width at 50% of pulse
amplitude.

3 Set the 80136  pulse double/norm switch to double.

4 Adjust A5R188  to produce a first (undelayed) pulse of

> 20ns  be tween  the  pu lse  l ead ing  edges .

5 Adjust A5R188  to produce a first (undelayed) pulse of

the same width as the delayed pulse (9.5ns - see step 2)

4I J-  >zonr

-CT)-  -cn- BOARD A5

II  1 I
!gQJcn,
LvaiY -cx  -
I”=‘u

I I I
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Table 5-26. Service Product Safety Check

STEP INSTRUCTION

1 Visually inspect interior of 80138 for any signal of abnormal
i n t e r n a l l y  g e n e r a t e d  h e a t ,  s u c h  a s  d i s c o l o r e d  p r i n t e d  c i r c u i t
b o a r d s  o r  c o m p o n e n t s ,  d a m a g e d  i n s u l a t i o n ,  o r  e v i d e n c e  o f
arcing. Determine and remedy cause of any such condition

if the product is in warranty. Disconnect power cord from line.

2 Check resistance from 80138 cabinet to ground pin on

power plug with suitable ohmmeter. The reading must be less
than one ohm. Flex the power cord while making this mea-
surement to detect any intermittent discontinuity. Check
i n t e r n a l  g r o u n d  c o n n e c t i o n s  o n  b o a r d s  a n d  f r a m e .  A l s o  c h e c k
resistance of any front or rear panel ground terminals
marked &-

3 Check resistance from 80136 cabinet to line and neutral
(tied together) with the power switch on and the power source

disconnected. The minimum acceptable resistance is two
megohms. Replace any component which results in a failure
or refer to production Memo or Service Note issued by pro-

duct division for alternate action.

4 Check the line fuses to verify that the correct values are

i n s t a l l e d .

5 Check that the line voltage selector is set to the customers
reauirements.

6 Check that all coaxial cables and wires inside the 80136 are
properly connected. Check that all boards are properly
connected and that there is good thermal contact between
the power supply trassistors 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.



SECTION 6

DIAGRAMS AND REPLACEABLE PARTS

6 - l 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 reterence designators and

indicate the description and HP stock number of each
part, together with any applicable notes.

6 - 6 To order a replacement part, address order

or enquiry either to your authorized Hewlett-Packard

sales representative or to:

CUSTOMER SERVICE

Hewlett-Packard Company,

333 Logue Avenue,
Mountain View, California 94040

or, in Western Europe, to:

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

Geneva

6 - 7
part:

a)

b)

cl

4

Specify the following information for each

Model and complete serial number of in-

strument.

Hewlett-Packard stock number.

Circuit reference stock number.

Description.

To order a part not listed, give a complete description

of the part and include its function and location.

Table 6-1. Reference Designators

A = assembly
B = motor
B T = battery
C = capacitor
CP = coupler
C R  = d i o d e

DL = delay l ine
DS = lamp

F = fuse

F L = f i l ter
HR = heater

J = jack
K = relay
L = inductor
M = meter

U = micro-circuit

P = plug

Q = transistor
R = resistor

RT = thermistor

S = switch

T = transformer

TB = terminal board
V = vacuum, tube, neon

bulb, photocell, etc.

VR = voltage regulator

W = cable
X = socket
Y = crystal

TP = test point



6-2

Table 6-2. Diagram Notes

Unless otherwise stated:

capacitance in microfarads
inductance in microhenries
resistance in ohms

Wiring colour code:

0 black
1 brown
2 red
3 orange
4 yellow
5 green
6 blue
7 violet
8 gw

I

9 white

Encloses front panel nomenclature

I Ul I
Microcirciut

s Screwdriver Adjustment

- Primary Signal Path

9 3 1

>

Indicates wire colour using
resistor colour code.

- 9 3 1 -

1 Chassis/Ground

P/O Part Of

F.S. Factory Selected

Zener Diode

Printed circuit board edge
connector and socket (X5)
with pin number (2).

Single pin or soldered
connection.

Coaxial Connector
Bolt down cable bush

Coaxial Connector
bulkhead mounted.

Coaxial cable Relay



.

Signal Schematic
number number

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

S i g n a l
n u m b e r

-bL‘

These references on a signal
entering a schematic diagram
indicate the signal origin.
The circle contains the signal
number and the square contains
the number of the schematic
on which that signal originates

Table 6-3. Manufacturer Codes

M A N U F A C T U R E R  N A M E
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Table 6-4. Frame Replaceable Parts List

Reference HP Part
Designation Number

i:
A l

OS1

Fl
Fl
FZ

2110-0001
osla-Gl4a
2110-0202

FL1 9100-3121

FUSE 1A 250V SLO-EL0 1.25X.25 UL 71400 MDL-1
FUSEHOLDER-GLOCX  2-FU .25Xl.Z5FUSE 71400 3 8 2 3 - 2
FUSE .5A  ZSOV  SLO-BLO 1.25X.23 UL IEC 15915 313.5005

FILTER-ELEC  2A 2 8 4 8 0 9100-3121

Jl
JZ
J3
J4
JS

1250-0118
1250-0118
125c-0118
1250-0118
1250-0118

CONNECTOR-RF WC  FEW SGL HOLE FR 9 0 9 4 9 31-2221-1022
CONNECTOR-OF BNC  FEM SGL HOLE FR 9 0 9 4 9 31-2221-1022
CONNECTOR-RF BNC  FEN SW HOLE FR 9 0 9 4 9 31-2221-1022
CONNECTOR-RF 9NC FEM SGL HOLE FR 9 0 9 4 9 31-2221-1022
CONNECTOR-RF 8W  FEW SGL HJLE  FR 9 0 9 4 9 31-2221-1022

56 1250-9118 CONNECTOR-RF @NC  F&M SGL HJLE  FR 9 0 9 4 9 31-2221-1022

NPl
MP2
HP3
HP5

1450-0.04
0370-1005
504G-1124
5040-0445

1
7
1
2

1
2
1
1

3

1
1

2

2

:
1

1

1
4

1

LIGHT-IN0  LENS CAP CLR TL LENS 28480
KNOB-BASE-PTR .375  IN JGK SCI-OECAL 2 8 4 8 0
KNOB, PUSHW110N.  POYER 2 8 4 8 0
FOOT ASSElt8l.Y 28480

1450-0404
037c-1005
5040-1124
5040-0445

HP7
I(P8
HP9
HP10

i:
R3
R4
RS

Rl 2100-2066
R8 2100-2066
R 9 2 lOO-2488
RlO 2100-2488

2:
55

3101-0903
3101-1609
3101-0124

71 08012-61101

w2 08012-61621
Y3 06013-61620
Y4 08013-61620
Y5 08013-61620
Ub 08013-61620
Ul 08012-61620

08012-66508 MAR0 ASSEMBLY, TlHtNG 26490 08012-66508
0 8 0 1 3 - 6 6 5 0 4 BOAR0 ASSEMBLY, AMPLIFIER OUTPUT 2 8 4 8 0 08013-66504
08013-66505 WAR0 ASSEI(BLY, MOTHER 2 8 4 8 0 08013-66505

2 1 4 0 - 0 2 5 3 1 LAMP-ItCAN  l-l BULB  28V 17537 64tANSI  68391

08012-002O4
08012-04101
08013-00203
14bG-1300

2100-3081
2100-3081
2100-3081
0758-0024
0758-0126

QtY Description

PANEL, REAR 28480 08012-00204
COVER ASSEMBLY 28460 08012-04101
PANEL. FRONT 2 8 4 8 0 08013-50203
STAND, TlLT 20480 1460-1300

RESISTOR-VAR CONTROL CC 501(  101  1OCW
RESISTOR-VAR CONTROL CC 5OK 101 1OCY
RESISTORYAR  CONTROL CC 5OK  10X  10CW
RESISTCR  100 5X -2% F TC=O+-LOO
RESISTOR 31 52 .ZSU F TC~OclOO.

RESISTOR-VAR CONTROL CC 2K  2OL  LIN
RESlSTOP.-VAR  CONTROL CC 2X 201 LIN
RESISTOR-VAR CONTROL CC 1OK 20X LlN
RESISTOR-VAR COWROL  CC 1OK 20X LIN

1 2 6 9 7 SERIES 6311
12691 SERXES  631(
12697 SERIES b3M
2 4 5 4 6 c5-i/4-10-101-J
24546 C5-l/4-TO-ClRG-J

12697
12697
12691
12697

3 8 2
382
3 8 2
3 8 2

SYITtn-SC  OP3T-NS MINTR  .5A  125VACIOC 19121 G128S-0003A
SYflCH-SL  2-OPOT-NS ST0 1.51 25OVAC SLOR 8 2 3 8 9 llE-1036
SYITCH-PB  SPST NC )(oW 8 2 3 8 9 9 6 2

TRANSFOFiMER,  POWER 29480 08012-61101

CAALE  ASSEMBLY, SHXL  INPUT 2 8 4 8 0 G8012-61621
CABLE ASSEMBLY. SET SHIL 2 8 4 8 0 08013-61620
CAME ASSEIWLY, SET SHIL 28490 08013-61620
CABLE ASSEIBLY,  SET SHIL 2 8 4 8 0 08013-61620
CABLE ASSER9LYr SET SHIL 28400 08013-bi&?!J
CABLE ASSEMBLY, SHIL POYER 28450 08012-61620

Mfr
Code Mfr Part Number

See table 6-3 for Manufacturer Codes
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Table 6-5. Board A5 Replaceable Parts List

Reference HP Part
Designation Number QtY Description Mfr

Code Mfr Part Number

A 5 08012-66508 1 LIOARO  A S S E M B L Y ,  T I M I N G 28480 08012-66508

b5Cl
A5C2
ASC3
ASCC
ASC5

015O-0121
0160-2055
0160-2055
016O-2055
0160-2199

ti
C A P A C I T O R - F X O  .lUF  +aO-201  5OUVDC  CER 2d4BO 015C-0121
C A P A C I T O R - F X O  .olUF  +ao-201  li,OI(VOC  CER 2 6 4 8 0 0160-2055
C A P A C I T O R - F X O  .OlUF  +83*2OI  1OOYVOC  CE? 28480 0160-2055
C A P A C I T O R - F X O  .OIUF  +80-25X  1OOUVDC CER 28480 0 1 6 0 - 2 0 5 5

1 CAPACITOR-FXO 30PF +-5:  300YVOC MICA 28480 0160-2193

A 5 C b
ASCl
A5CB
A5C9
A5ClO

0180-0314 6 C A P A C I T O R - F X O ;  lOUF+-15X  ZOVOC T A - S O L I D 56269 1500106X9020B2
01&l-2307 1 C A P A C I T O R - F X D  47Pf + - 5 %  3 0 O Y V O C  NlCA 2 8 4 8 0 0 1 6 0 - 2 3 0 7
0 1 5 0 - 0 1 2 1 C A P A C I T O R - F X O  .lUF  +80-20x  SOYVOC  CER 28480 0 1 5 0 - 0 1 2 1
0150-0121 CAPACITOR-FXO .lUF +aO-201  50YVOC CER 28400 0 1 5 0 - 0 1 2 1
0 160-2055 CAPACITOR-FXO .OlUF  +sO-202  1OOiiVOC  CER 28480 0160-2055

ASCll
A5C12
A5C13
A5ClC
A5C15

0160-2055 C A P A C I T O R - F X O  .olUF  +80-20%  1OOYVOC  CER 2 8 4 8 0 OlbO-2055
0 1 6 0 - 2 0 5 5 CAPACITOR-FXO .OlUF  +aJ-20s  1OOUVOC  CER 28480 0 1 6 0 - 2 0 5 5
0160-2055 CAPACITOR-FXO .OlUF  +80-20X  1OOYVOC  CER 2 8 4 8 0 0 1 6 0 - 2 0 5 5
0 160-2198 4 C A P A C I T O R - F X O  ZOPF  t - 5 1  JOOYVOC  M I C A 28480 0160-2190
0160-2197 1 CAPACITOR-FXO 1OPF  +-St 3OOYVDC  NICA 28480 0160-2191

ASCl6 016O-2055
A5ClT 0160-2055
A5C18 0160-2055
A5C19 0160-2055
ASCtO 0 1 6 0 - 2 0 5 5

CAPACITOR-FXO .OlUF  +80-20X  1OOuVOC  CER 28480 0160-2055
CAPACITOR-FXO .OlUF  *so-201  1OOYVOC  CER 2s4ao 0160-2055
CAPACITOR-FXO .OlUF  +80-20X  1OOUVOC  CER 28480 0 1 6 0 - 2 0 5 5
CAPACITOR-FXO .OlUF  +sO-201  1OOYVOC  CER ta4.50 0 1 6 0 - 2 0 5 5
C A P A C I T O R - F X O  .OlUF  +80=2OI  1OOYVOC  CER 2 8 4 8 0 0160-2055

A5Ctl
A5C22
ASC23
A5C24
A5C25

016o-3714 1 CAPACITOR-FXO 5600PF +-10X  ZSOWVOC  “ET 2 8 4 8 0 0160-3714
0 160-3725 3 CAPACITOR-FXO .bWF  +-10X  kOYVOC  NET 28480 0160-3725
0180-0375 3 CAPACI  TOR-FXOi  68UF+-10%  2OVDC T A - S O C  IO 5 6 2 0 9 1500686X902082
0121-0046 3 C A P A C I T O R - V  T R M R - C E R  9/35PF  20OV  PC-MTG 00865 3 0 4 3 2 2  9/35PF  N 6 5 0
0 1 6 0 - 2 0 5 5 C A P A C I T O R - F X O  .OlUF  +80-20X  IOOWVOC  CtR 28480 0160-2055

ASC26 0160-2055
ASC27 0 160-2055
ASC2a 0160-2055
45C29 0160-2055
ASC3D Olbf+2055

CAPACITOR-FXO .OlUF  +80-2OI  1OOUVOC  CE,I 2a4ao 0 1 6 0 - 2 0 5 5
CAPACITOR-FXO .OlUF  +aO-201  1OOWVOC  CER 28480 0 1 6 0 - 2 0 5 5
CAPACITOR-FXO .OlUF  +aO-201  1OOYVOC  CER 28480 OlbO-2055
CAPACITOR-FXO .OlUF  +80=20X  LOOWVOC  CEP 284aO OlbO-2055
CAPACITOR-FXO .OlUF  +aO-Zi)% 1OOYVOC  CER 2 8 4 8 0 0160-2055

A5C31
ASC32
ASC33
A5C3.4
A5C35

0160-2055 C A P A C I T O R - F X O  .OlUF  +aO-20X  AOOYVOC CER 28460 0 1 6 0 - 2 0 5 5
0160-3220 2 C A P A C I T O R - F X O  CBOOPF  + - 5 :  25OUVOC  MET FRO09 C U B - 6 8
0160-3725 CAPACITOR-.FXO .bbUF  +-10X  4OYVOC  *ET 28480 0160-3725
01so-0375 C A P A C I T O R - F X O ;  68UF+-10%  ZOVOC T A - S O L I D 56239 15006abX302082
0121-0046 C A P A C I T O R - V  T R M R - C E R  9/35PF  ZOOV PC-WTG 00865 3 0 4 3 2 2  9/35PF  N651)

A5C36
A5C31
A5C38
A5C39
ASCCO

015O-0121
0150-0121
0150-0121
016O-2055
0 160-20 55

C A P A C I T O R - F X O  .lUF  + a O - 2 0 1  ~OWVDC  CER 28480 0150-0121
CAPACITOR-FXO .lUF +BO-20%  SOWVDC  CER 2 8 4 8 0 0150-0121
C A P A C I T O R - F X O  .lUF  +aO-201  SWVDC  CER 28480 OlSO-0121
CAPACITJR-FXO  .OlUF  +aO-201  IOOUVOC  C E R 2 3 4 8 0 0 1 6 0 - 2 0 5 5
CAPACITOR-FXO .OlUF  +aO-202  1OOWOC  CER 28480 0160-2055

*SC41
A5C42
A5C43
A5C44
ASC45

0160-2055
0 160-  3220
0160-3725
01ao-0375
0121-004b

CAPACITOR-FXO .OlUf  +BO-20%  1OOUVOC  CER
CAPACIT~~R-FXO  baoow  + - 5 x  ZSJYVD~  MET
CAPACITOR-FXO .68UF  +-lo1  4OWVOC MET
CAPACITJR-‘X0;  68UF+-10%  ZOVDC  TA-SJCID
CAPACITOR-V TRWR-CER  9/35PF  2oOV  PC-HTG

28480 0 1 6 0 - 2 0 5 5
FRO09 CKS-61
28480 0 1 6 0 - 3 7 2 5
56289 1500686X902082
00865 3 0 4 3 2 2  9/35PF  N b 5 0

A5C.46
A5C47
A%48
A5C49
A SC50

0150-0121 CtPbC*T0t7+~0  .iuf  +eo-201  5mvoc  PER 28480 0150-0121
0150-0121 CAPACITOR-FXO .lUF  +80-20X  5OdVOC  CER 28480 0 1 5 0 - 0 1 2 1
0150-0121 CAPACITOR-FXO .lUF  +aO-201:  5OuvDC  CEW 28480 0150-0121
0150-0121 CAPACITOR-FXD .lUF  +aJ-20X  5OWVOC CER 28480 0 1 5 0 - 0 1 2 1
0140-0191 1 CIPACITOR-FXO  5 6 P F  +-51  3 O O Y V O C  MICA 7 2 1 3 6 On15E560.l030”uvlCR

45c51
A5C52
ASC53
ASC54
A5C55

A5C56
A5C57
A5C58
hSC59
b5Cb3

A5Cbl
ASCb2
ASCb3
A5Cb+
ASC65

A5C66
A5Cb8
45Cb9

A5CPl
A5Ch2
ASCh3
ASCRI
hSCk5

0160-2055 C A P A C I T C R - F X D  .OlUF  +aO-201 HOWVDC  CER 28480 0150-2055
0160-2055 CAPACITOR-FXO .OlUF +aJ-201  ~OOWVOC  CER 28480 0 1 6 0 - 2 0 5 5
0160-2055 CAPACITOR-FXD .OlUF  +80-20X  1JOWDC  CER 28480 0 1 6 0 - 2 0 5 5
0160-2055 C A P A C I T O R - F X D  .OlUF  +80-20%  1OOWVOC CEP 28480 0160-2055
0160-219s CAPACIT~R-FX~  zow  + - 5 x  300wv0c  MICA 28480 0160-219s

0 1 6 0 - 2 0 5 5 C A P A C I T O R - F X O  .OlUF  +a3-20X  CER~JOCVDC 28460 0160-2055
0160-2055 CAPACITOR-FXO .OlUF  +aO-20s  1OOWVDC  CtR 28480 0150-2055
0160-2055 CAPACITOR-FXD .OlUF  +80-20X  1OOwVOC  CER 2 8 4 8 0 0 1 6 0 - 2 0 5 5
0160-2055 CAP*CiT0R-FXO .OIUF  +80-20’11  130~~0~  CEH 2 6 4 8 0 0 1 6 0 - 2 0 5 5
0160-2055 CAPACITOR-FXO .OIUF  +a~-201  ~OOWVDC  CER 23480 0160-,2053

0160-2055 C A PA C IT O R - F X O 28480 0160-2055
0160-2055

.OIUF  +80-20x  100~~0~  C E R
C A P A C I T O R - F X O .oluf  +ao-20~  loo~voc  C E R 28480 0160-2055

0 160-  20 55 CAPACITOR-FxD .OWF  +ao-208  io~wvot  CEA 2 8 4 8 0 0160-2055
016o-219a CAPACITOR-FXO  20~~  +-52  ~OOWVJC  MICA 28480 0160-2198
0160-2055 CAPACITOR-FXD .OlUF  +80=20X  1UOwVOC  CER 29480 0160-2055

0160-2055
olao-0374

CAPACITOR-FXO  .oiu~  +80-20x  loo~voc  C E R 28480 0 1 6 0 - 2 0 5 5
CApACITOR-FxO:  ~OUF+-10%  zovoc  TA-SOLID 5 6 2 8 9 1500106X902002

0 1 6 0 - 2 0 5 5 CAPACITOR-FXO .O~UF  +aJ-20%  loow~c  C E R 28400 0160-2055

1901-004n 34 OXoDE-SWITCHING 3 0 V  5oNA ZNS DO-35 28480 1901-0040
1901-0040 DIODE-SUITCHING 3 0 V  5 0 N A  ZNS G o - 3 5 2 3 4 8 0 1901-0040
i901-co40 DIODE-SYITC~~ING  33~  SONA  2~s  ~a-35 2 8 4 8 0 1901-0040
1 9 0 1 - 0 0 4 0 DIODE-WITCHING  3 o v  55NA ZNS D O - 3 5 zacao 1901-0040
1901-0040 OXODE-SWITCHING 30~  50~1  2~s  00-35 28480 1901-0040

See table 6-3 for Manufacturer Codes



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

Reference
Designation

HP Part
Number Qtv

,
Description Mfr

Code Mfr Part Number

ASCRb
ASCR7
ASCII8A5CR9
ASCR10

ASCRllASCRlZ

ASCR13
ASCRlC
AXRl3

AXRlbA3CRL7

A3CP.18ASCR19

A3CRZO

A3CRtlA5CR22
ASCR23

A5CR25

AXR26AICR27

ASCR28
A3CR29
A3CR30

A30731
A5CR32
ASCR33
ASCR34
13CR35

A3CR36
A3CR37
ASCR38
A3CR39
ASCR40

A3CR41

ASCLA3L2

A3L3
A5L4
A5Lb

ASL?A3LB

A3L9
A3LlL
ASL12

ASCL3
A5L14
A3L15
A3L  lb
A3L17

A5C 18
43LL9

A5NP28
45UP29

A341
A502
A503
A594
A3Q5

A 3 9 6
A507
A598
ASP9
A.5910

A3Pll
A5Q12
A5013
A3914
A3015

A5Plb
A 3 0 1 7
A3918
ASP19
A5920

1901-0046
1 9 0 2 - 0 0 3 71901-0040
1 9 0 1 - 0 0 4 0

1 9 0 1 - 0 1 7 9

1901-00401 9 0 1 - 0 0 4 0

19c  l-CC4U
1 9 0 1 - 0 0 4 0
1 9 0 1 - 0 5 3 3

l901-004G
1 9 1 0 - 0 0 2 2
1951-00431 9 0 2 - 0 0 4 9

1901-GO4G

1902-012b1901-0040
1 9 0 2 - 0 0 2 5

1901-0040

1902-00491 9 0 2 - 0 1 2 6

1 9 1 0 - 0 0 3 4
1 9 0 1 - 0 0 4 0
19u1-o(i*ii

1901-0040
LYOl-0040
192  I-WC\;
1 9 0 2 - 0 0 3 2
1 9 0 2 - 0 0 3 2

l902-0025
ISOl-004p
L9OL-0040
1901-0533
1901-0533

1901-0533

9LOO-1bLL9100-lb14

9100-1611
9 170-0029
9 140-0179

9100-16139 1 4 0 - 0 0 9 4

9 1 4 0 - 0 1 7 9
9 LOO- ldL1
9140-0~96

9 140-0096
9100-1613
9100-1613
9140-0112
9170-6029

9100-1614
9170-0029

1205-5037
1235-0037

1854-0296
1854-0296
L854-CC92
1854-0092
1653-0096

1854-0019
1 8 5 3 - 0 0 3 4
1853-Cu34
ld53-0357
1853-0036

La53-c357
1853-  0357
ld54-c345
1853-0357
1853-0357

1854-5009
1854-0215
1854-0215
185C-i215
1 8 5 4 - 0 0 1 9

OIJDE-WITCHING  3OV  SON4 ZNS 00-35 2 3 4 8 0 1901.0040
1 DIODE-LNR  9.09V  102 GJ-7 PDz.4,i 0 4 7 1 3 10939-169O I O O E - W I T C H I N G  3OV

SON&  ZNS 00-35 2 8 4 8 0
OIOOE-SUlTCH1hG  3 0 V  50NA ZNS Ob35

1901-0049
za480 1901-0040

9 D I O D E - W I T C H I N G  15V  SCM ISOPS  DO-7 28480 1 9 0 1 - 0 1 7 9

OIWE-WITCHING  3 0 V  50Hh  ZNSW-35 2 8 4 8 0 1901-0040
D I O D E - S W I T C H I N G  3 0 V  50tiA  ZNS J O - 3 5 2 8 4 8 0 19Gl-oil4a
WODE-WITCHING  3 0 V  SONA  2NS 0 0 - 3 5 2 8 4 8 0 1901-0040
O I O O E - W I T C H I N G  3 0 V  50NA ZNS 00-35 2 8 4 8 0 1901-0040

8 DIODE-SCHOTTKV 2 8 4 8 0 1901-5533

OIODC-S*ITCH1NG  3 o v 50NA ZNS 00-35 2 8 4 8 0
2

1901-0040
LIIOJE-Gk  5V  b 0 h A  3.5NS  D O - 7 2 8 4 8 0 1910-0022
OlOD.+S*lTCHlNG  30V 5ONti ZNS 0 0 - 3 5 2 8 4 8 0 1901-00404
6 04TL3 SZ 10939-122
OIOCE-SNITCHING  3OV  SONA ZNS Oci-35 28480 1 9 0 1 - 0 0 4 0

2 OICOE-LNX  2.blV  52 DO-7  PO=.4Y TC=-.073Z 0 4 7 1 3 sz LO939-14
OIOIIE-WITCHING  MV  50NA 2NS 00-33 2 8 4 8 0 1901-0040

3 DIODE-LNI(  1OV 5'1 DO-7  PU=.4Y  TC=+.ObZ 04713 SZ 10939-182

D I O D E - W I T C H I N G  3 0 V  50NA ZNS D O - 3 5 28460 1901-0040

OIOOE-ZNY  6.19V  SI  DO-7  PO=.4U TC=+.O22Z 0 4 7 1 3 SZ 10939-122
OiOOE-2NR  2.blV  5 9  D!I-7  ?0=.4U  TC=-.073X 0 4 7 1 3 SL 10939-l)

1 D I O D E - G E  3 0 V  B O N A  BNS  DO-7 2 8 4 8 0 1 9 1 0 - 0 0 3 4
DIODE-SUITCHING  3 0 V  SONA  ZNS DO-35 2 8 4 8 0 19OL-0040
DIOOE-SNITCHING  3iV  5iNA  ZNS D C - 3 5 2 8 4 8 0 1901-oow

OIOGE-SYITCNING  3 0 V  50h~  2NS 00-35 2 8 4 8 0 L9OL-0040
OIOOE-SNITCHING  3 0 V  5ONA  ZNS 00-35 2 8 4 8 0 19OL-0043
DIODE-ShITCHING  3OV SONA  ZNS 30-35 20400 1951-0043

2 DIODE-ZNR  5.49V  31 D O - 7  PDr.CY  TC=+.O091 J4713 sz 1 0 9 3 9 - 1 0 7
DIODE-2NR  5,49V  5Z DO-7  PO=.QY  7C=+.009Z 04713 sz LO939  L O 7

OIOOE-ZNR  1OV  52  D O - 7  PO=.4W  TC=+.OO% 04713 SZ 10939~1132
D I O D E - W I T C H I N G  3 0 V  SONA  2NS D O - 3 5 2 8 4 8 0 1 9 0 1 - 0 0 4 0
OlOO~-SYITCHING  3 0 V  50NL  2NS W-35 2 8 4 8 0 1901-0040
OIODE-SCHOTTKY 28490 195L-0533
DIODE-SCHOTTKY 2 8 4 8 0 1 9 0 1 - 0 5 3 3

OIOOE-SCHOTTKY 28483 1 9 0 1 - 0 5 3 3

t C O I L - F X O  HOCCEO R F  C H O K E  .22”H 201 24226 151220
C O I L - F X O  H O L O E O  R F  CH@KE  .82UH  101 2 4 2 2 6 15/820
COIL-FXO MOLDED RF CHOKE .22”H  2OZ 24226 15/220

b CURE-SHIELOING  BEAD 0 2 1 1 4 Sb-590-bSA214h
2 COIL-FXD MOLDED  RF CHOKE 22UH 101 2 4 2 2 6 15/222

: C O I L - F X O  HOLOED  R F  C H O K E  .47UH  23Z 2 4 2 2 6 15/470
COIL-FXO HOLOEO RF CHOKE .68UM  101 2 4 2 2 6 IS/680
C O I L - F X O  NOLOEO  R F  C H O K E  22UH  LOZ 24226 15/222
COIL-FXO NOCOEO RF CHOKE .22UH  2OZ 2 4 2 2 1 1 5 1 2 2 0

2 C O I L - F X D MOLOEO RF CHJKE LUH 109 2 4 2 2 6 15/101

COIL-FXO NOCOEO RF CHOKE IUH  10% 2 4 2 2 6 15/101
C O I L - F X O  NOLOED  R F  CHJKE .47UH  2OZ 24226
C O I L - F X Q  MOLDED  R F  C H O K E  .47UH  2JZ

1gr470
2 4 2 2 6 15/470

L C O I L - F X O  UOCOEO R F  CH’,KE 4.7UH  LJZ 2 4 2 2 6 151471
C O R E - S H I E L D I N G  BEAO 0 2 1 1 4 56-590-6562144

C O I L - F X O  MOCOEO R F  CHCKE  .BZ”k,  LJZ 2 4 2 2 6 15/820
C O R E - S H I E L D I N G  EEA0 02114 56.590.65A2/4A

10 HEAT-OISSlPATOR  S G L  T O - 3 6  P K G 2 8 4 8 0 1205-0037
H E A T - D I S S I P A T O R  S G L  TO-36  PKG 2848ilI, lZGS=CC  37

2 TRANSISIOR  NPk  SI T O - 9 2  PO=3LJwu 2BC80 1854-02 96
TRANSISTOR  N P N  SI 7 0 - 9 2  ~0=31011d 2 8 4 8 0 1854-0296

4 TRINSISTOP  NPN  S I  PCsZOOMW fi=bdil*HZ 23480 1854~GO52
TRANSISTOL  N P N  SI po=2oomi  F~=CJOH~~ 2 8 4 8 0 1854-0092

1 TRANSISTOR PNP SI TJ-18 P O = 3 b J M W 28480 1853-609t

4 TCANSISTCR  N P N  SI TO-i8 PO=36WY 2a4ao 1854-0019
3 T R A N S I S T O R  P N P  SI T O - 1 8 PD=3bOc(,, 28480 1853-0034

TRPNSISTOR  P N P  S I  T J - 1 8  PO-3.52”* 28480 1853-0334
15 TRANSXSTCP  P N P  SI T>=L8  P3=36Jw 28430 1833-0357
20 TRANSISTOR PNP Sl P0=31OWY FT=ZSOHHZ 28480 1853-“U3h

T~cAVSISTOF  P & P  SI T O - 1 8  PG’36JW. 26483
TRANSISTOL  PNP SI TO-14  PD’3bOW

1853.-0357
28480 1 8 5 3 - 0 3 5 7

8 T R A N S I S T O R  N P N  2N5179  51  TJ-72 PO=Z(rr)N,, 04713 ZN5179
TRANSISTGG  P N P  SI T O - 1 8  P0=300,&, 28*80 1 8 5 3 - 0 3 5 7
TRPNSISTOP  F N P  SI T O - 1 8  P?=3bOC(H 28480 1 8 5 3 - 0 3 5 7

4 TRAkSISTOR  N P N  2N739  SI  TJ-18 P3=30*3YW 28480 Lest-wm
13 TFANSISTOF.  F:?N  SI PD=550Hd  FT-330rwZ 04713 C P S  3 6 1 1

TRPNSXSTOF  N P N  SI PD=3SONrl FT-3OOMWL 0 4 7 1 3 SPS 3 6 1 1
TRANSISTOR NPh  SI PJ=35OMk  F7=300~HL 0 4 7 1 3 SPS 3 6 1 1
THANSISTOF  NPN  SI T O - 1 8  PW3bJN.I 28480 1854 ,0019

See table 6-3 for Manufacturer Codes
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Tcble  5-5 (cont’d). Board A5 Replaceable Parts List

Reference
Designation

HP Part aw
Number

Description Mfr
Code Mfr Part Number

A5021 1853-0036 T R A N S I S T O R  P N P  S I  PO=313MY  FT=250MHZ 2848C 1853-0036
A5922 1854=0019 T R A N S I S T O R  N P N  SI 73-18  PD=36ONW 2 8 4 6 0 1854-001~
A5923 1853-0036 TRANSISTOR PNP Sl PO=31OMY  FT=250*HZ 2 8 4 8 0 1853-0036
A502b 1853-1X36 THANSISTOP  PNP S I  PD=31DIIw  FT-25ONHZ 2 8 4 8 4 1853-0036
A5025 1653=0036 TRANSISTOP  P N P  S I  PD=310MW  FT=250MHZ 2 8 4 8 0 1853-0036

ASP26 1 8 5 3 - 0 3 5 7 T R A N S I S T O R  P N P  S I  T O - 1 8  PO=36DNW 2 8 4 8 0 1853-C357
ASP27 1 8 5 3 - 0 0 3 6 T R A N S I S T O R  P N P  SI PO-3lONU  FT=250HHZ 2 8 4 8 0 1853-0036
A5028 185b-0019 T R A N S I S T O R  N P N  S I  T O - 1 8  PD=3bONW 2 8 4 9 0 1854-0019
A5Q29 1 8 5 3 - 0 0 3 4 TRA’iSlSTOR  PNP Sl TO-18 PO=360NW 2 8 4 8 0 1853-OC34
A5Q3t 1854-0345 T R A N S I S T O R  N P N  2N5179  51 T O - 7 2  PD=2OOHW 0 4 7 1 3 ZN5179

A5031 1 8 5 4 - 0 3 4 5
A5032 1853-0018
A5Q33 1853-Q357
AS934 1053-0036
A5035 1853-0036

1
T R A N S I S T O R  N P N  2 1 5 1 7 9  S I  T O - 7 2  PO~ZOOHW 0 4 7 1 3 tN5179
T R A N S I S T O R  P N P  Sl T O - 7 2  PO=tDOWW  FT=lCHL 2 8 4 8 0 1 8 5 3 - 0 0 1 8
T R A N S I S T O R  P N P  S I  T O - 1 8  PO=36JI(W 2 8 4 8 0 1 8 5 3 - 0 3 5 7
T R A N S I S T O R  P N P  SI PD=3lONW  FT=25DMHZ 2 8 4 8 0 1 8 5 3 - 0 0 3 6
T R A N S I S T O R  P N P  S I  PD=PlORW  FT=250WHZ 2 8 4 8 0 1 8 5 3 - 0 0 3 6

A5036 1853=0036 T R A N S I S T O R  P N P  S I  PO=31ONW  FT=250NHZ 2 8 4 8 0 1853-0036
A5037 1853-0036 T R A N S I S T O R  P N P  S I  PD=.3lJMW  Fl=25GllWZ 2 8 4 8 0 1853-0336
A5938 1853-0357 T R A N S I S T O R  P N P  51 T O - 1 8  PJz36Ot4W 2 6 4 8 0 1 8 5 3 - 0 3 5 7
A5Q39 1853-0357 TRANSISTOR PNP 51 TO-18 PD=36OUW 2 8 4 8 0 1 8 5 3 - 0 3 5 7
ASP40 1854-0345 TRAYSISTW  N P N  2N5179  Sl T3-72  PO*2OONW 0 4 7 1 3 215179

A5041 185b=0345 T R A N S I S T O R  N P N  2N5179  51 T O - 7 2  PDnZOOMW 0 4 7 1 3 2N5179
A 5Qb2 1854-0009 T R A N S I S T O R  N P N  tN709  S I  T O - 1 8  PO=3OOHW 2 8 4 8 0 1 8 5 4 - 0 0 0 9
A5943 1 8 5 3 - 0 3 5 7 T R A N S I S T O R  P N P  51 T O - 1 8  PG=36OMW 2 8 4 8 0 1853-0357
A5044 1853-0015 1 T R A N S I S T O R  P N P  S I  PD=ZOONW  FT-500MHZ 2 8 4 8 0 1853-0015
A5045 18540345 T R A N S I S T O R  N P N  2 1 5 1 7 9  51  T O - 7 2  PDs2OOHW 0 4 7 1 3 2N5179

A5Q46 1 8 5 4 0 3 4 5 TRAYSISTOR  N P N  2N5179  Sl T O - 7 2  PO=ZOOMW 0 4 7 1 3 2N5179
A5047 1 8 5 4 - 0 0 0 9 T R A N S I S T O R  N P N  2N709  S I  T O - 1 8  PO=3OONY 2 8 4 8 0 1 8 5 4 - 0 0 0 9
A5Q48 1854-0215 T R A N S I S T O R  N P N  S I  PO=35CNW  FT=3iJNHZ 3 4 7 1 3 SPS 3 6 1 1
A5Q49 1 8 5 4 - 0 2 1 5 T R A N S I S T O R  N P N  Sl PO-35ONY  FTr300HHZ 04713 SPS 3 6 1 1
A5Q50 1 8 5 4 0 0 9 2 TRAYSISTOR  N P N  51 pO=2OOMd  FT=600MHZ 2 8 4 8 0 1894-0092

A5Q51 1854-2092 TRANSISTOP.  N P N  SI PD=ZIIO~(Y  FT=6JOMnZ 28460 185b"0392
A 5452 185b-0009 TRANSISTOR NPN 2N709  Sl TO-18 PO=3OOHW 2 8 4 8 0 1854-0005
A5053 1853-0357 T R A N S I S T O R  P N P  S I  T O - 1 8  PD=36DNW 2 8 4 8 0 1853-0357
A5054 1853-0218 2 T R A N S I S T O R  P N P  S I  T O - 1 8  PG=364NY 2 8 4 8 0 1853-0218
A5055 1 8 5 3 - 0 2 1 8 TRANSISTOR PNP St TO-18 PD=36ONW 28480 1853-0218

A5h1 075a-~24 R E S I S T O R  IOU  5 X  .25W  F  TC-(r+-IOJ 2b546 C5-l/4-T&101-J
A5R2 0696-0083 : R E S I S T O R  1.96K  II .125W  F  TC=OclOO 1 6 2 9 9 C41/8=TL)-1961-F
A5R3 0698-0083 RESISTOR 1.96K  12 .125W  F lC=OClOO 16299 Cb=1/8=T3-1961-F
A5R4 0 7 5 7 - 0 2 7 6 1 RESISTOR 61.9 1% .125W  F TC=O+-100 21546 Cb=1/8-TO-6192-F
A5p.5 0698-3443 2 RESISTOR 281 1% .125Y  F TC-OIslOO lb299 Cb-l/6=TO-287R=F

A516
A5R7
ASR8
A5R9
ASR  10

A5Rll
A5R  12
A5R  13
A5Rlb
A5R15

ASR16
A5Rl7
ASR18
A5R19
A.%20

A5R21
A5R  22
A5R23
A5124
A5R25

A5R26
A5R27
A5R28
4 5 9 2 9
A5R30

A5R31
A5P 32
A5R33
A%  34
A5R36

A5F  37
L5P38
A5R39
A5940
A5R41

M9;=34*:;

0757-1094
0757-Q401
0 7 5 7 - 0 4 0 0

0 7 5 7 - 0 4 2 1
0757-0282
0 7 5 7 - 0 4 2 0
0757-0426
0698-4426

0757=Q407
0 7 5 7 - 0 3 9 5
0757-0442
0 7 5 7 - 0 3 9 9
0 7 5 7 - 0 4 0 9

0757-Ob24
0157-Ob48
0 7 5 7 - 0 2 8 3
0 7 5 7 - 0 4 2 8
0757-0106

0 7 5 7 - 0 4 4 3
0757-0442
0 7 5 7 - 0 4 4 2
0757-0274
0 7 5 7 - 0 2 7 3

0757-0428
0693-0085
0757-0404
0757-0401
0 7 5 7 - 0 4 0 4

0 6 9 8 - 3 1 5 1
0 6 9 8 - 0 0 8 4
0757-0438
0 7 5 7 - 0 4 2 0
0757-0421

RESISTOR 287 II .125w  F TC-O+=lOO 16299 Cb=1/8=TO-287R=F
3 RESISTOR 18.2K  1X .125w  F TC=O+-100 24546 Cb=l/8=TO=1822=F
3 RESISTOR 1.47K  It .125Y  F TC=OclOO 2 1 5 4 6 C4=1/8=TO=1471=F

lb RESlSTOR  100 1% .125U  F TC=Ot-100 2 4 5 4 0 Cb=1/8=TO-101-F
3 RESISTaR  9 0 . 9  1X .125W  F  TC=O+-100 24546 C4=l/8=TO-90R9-F

RESISTW 1325 1X .125W  F TC=O+=lOO 2 4 5 4 6: Cb=1/8=T3=825R=F
RESISTOR 221 11 .125W  F TC=Owl00 245b6 CC-l/e-TO-221R=F

4 RfSISTOR  750 11 .125W  F TC-OclOO 245bb C4=l/8=TO-751-F
3 RESISTQR  F1.3K  It .125W  TC-O+-100 2 4 5 4 6 C4=1/8=T0=1301=F
1 RESISTOR F1.5%  1X .125W  TC=O+=lOO 16299 Cb=1/8=TO=158l=F

7 TC*O+-100 2 4 5 4 6RESISTOR 200 1% .125u  F C4=1/8=TO=2Ol=F
1: RESISTOR 56.2 1X .125W  F TC=OclOO 2 4 5 4 6 C4-1/8=TO=5bRZ=F

RESISTOR 10K 1% .125W  F TC=Ot=lOO 2 4 5 4 6 C4=1/8=T0=1002=F
3 RESISTOR 82.5 F18 .125W  TC=OclOO 24546 C4=1/8=TO=82R5=F
c RESISTOR 274 F1X .125w  TC=O*=LOO 24546 Cb=118=TO=27bR=F

5 RESISTOR l.lK  1% -125~  F TC=O+-100 24546 Cb=l/R-70-1101-F
R E S I S T O R  18.2K  11;  .125Y  F  TC=OclOO 2b546 C4=1/8=T0=1822=F

: RESISTOR 2K F1X .ltSW  TC=D+=lOO 2 4 5 4 6 C4=1/8=TO=2001=F
RESISTOR 1.62K  1X .125w  F TC=O+-100 24546 Cb=1/6=T0=1621=F

2 RESISTOR F1 8 2  1% .125W  TC=O+-100 2 4 5 4 6 Cb=l/8=TO=182R=F

4 RESISTOR 11K 12 -125~  F TC=O+=lOO 2 4 5 4 6 C4=1/8=T0=1102=F
RESISTOR 1OK  1% .125w  F TC=O+=130 2 4 5 4 6 CI-1/8=TO=lDJ2=F
R E S I S T O R  10K 1X  .lZSY  F  TC=O+-100 24546 C4=1/8=T3-1002-F

11 RESISTW  TC=O+=lOO!1.21K  II  .125U  F 245b6 C4=1/8=TO-1213-F
4 RESISTOR 3.OlK  12 .12SW  F TC=O+-100 24546 C4-1/6=T0=3011=F

2 4 5 4 6REStSTOR  1.62K  1; .125w  F TC=O+=lDO C4=1/8=T0=1621-F
1 RESISTOR 2.61K  12 .125W  F TC=O+=lOO 1 6 2 9 9 CC-l/B-TO-2611-F
4 RESISTOR 130 II .125w  F TC=O+-100 2 4 5 4 6 C4=1/8=T0=131=F

RESISTOR 100 1% .125w  F T',=O+=lOO 2 4 5 4 6 C4=1/8=TD=lO1=F
RESISTOR 1 3 0  1X  .125W  F TC-O+=lDD 2 4 5 4 6 Cb=1/8=TD=L31=F

:
RESISTOh  2.87K  1X .125w  F TC.O+-100 l b 2 9 9 Cb-l/R=TO-28T1=F
RESISTOR 2.15K  II .125w  F TC=O+-130 16299 Cb=1/8=TO-2151-F

12 RESISTJP  5.11K  1% .125w  F 7C=O+=lJO 2b546 C4=1/8=T0=5111=F
RESISTOR 750 1% .125w  F TC=O+lOO 2 4 5 4 6 CC-l/8=TO-751-F
@fSISTOR 8 2 5  1% .125W  F  TC=O+=lOO 2 4 5 4 6 CC-1/8=70=8252-F

See table 6-3 for Manufacturer Codes



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

Referetice HP Part
Designation Number QW Description Mfr

Code
Mfr Part Number

A5R42
ASP43
A5R44
A5R45
ASR4b

A3R47
ASP48
A5R49
AC450
A5R51

AIR52
A5R  53
ASRN
A5R55
A5R56

A5R57
A5R5a
ASR59
A . 5 1 7 6 0
ASR61

A5Rb2
A5Rb3
A5Rb4
A5Rb5
ASR  6 6

A5Rb7
A5Rb8
ASRb9
AIR70
A5R71

A5R72
A5R73
A5R74
A5R75
A%76

A5177
A5R7a
A5R79
A 4 R 8 0
A5Ral

0757=o401 PESISTOR  100 1: .lZSY  F TC=O+-100 24546 Cl-l/a=10-101-F
0757-0401 RESISTOR 100 1X .12SY  F TC=O+=lOO 24546 CI-l/8-TO-101-F
3757=0453 2 RESISTOR 121 F
0757-0407

I X  -1253  TC=O+-100 24546 C4=1/8=10=121R=F
RESlSlOR  200 IX .125U  F TC=O+=lOO 2 4 5 4 6 C4=1/8=10=201-F

0698-0084 RESISTOR 2.15K  1X .125Y  F TC=O+=lOO 16299 C4=l/a=T3=2151-F

0757-0274 RESISTOR 1.21K  1X .12%  F TC=O+=lOO 2 4 5 4 6 C4-l/a=TJ-1213-F
0757-0438 RESISTW 5.11K  1X .125U  F TC=O+=lOO 2 4 5 4 6 C4=l/a=TO=5lll=F
0757-0438 RESISTOR 5.11K  1X .125W  F TC=O+=.lOO 2 4 5 4 6 C4=1/8=T0=5111=F
0757-0438 RESISTOR 5.11K  1X .125U  F TC=O+-100 24546 C4=L/a=TO=5111=F
0757-0439 1 RESISTOR 6.alK 1X .125U  F TC=O+=lOO 2 4 5 4 6 C4=L/a=TO=6@.1l=F

0757-0443 RESISTOR 11K  1X F.125n  TC=O+-100 2 4 5 4 6 C4=l/~=TO=llO2=F
0757=o443 RESISTOR 11K IX .125Y  F TC-O+=lOO 2 4 5 4 6 C4=1/8=T0=1102=F
0 7 5 7 - 0 2 7 4 RESISTOR 1.21K  1X .125W  F TC=O+=lOO 2 4 5 4 6 C4=1/a=TO=1213=F
0757-0274 R E S I S T O R  1.21K  1X .125Y  F  TC-O+=lOO 2 4 5 4 6 C4=1/8=TO=1213=F
0157-0417 3 RESISTOR 562 1X F.12%  TC=Oc=lOO 2 4 5 4 6 C4=1/8=T0=562R=F

07s7=0438 RESISTOR S.llK  1X .125W  F TC=O+=lOO 2 4 5 4 6 C4=1/8=T0=5111=F
0757-0433 2 RESISTOR 3.321. 1X F.ltSY  TC=Ot=100 24546 C4=1/a=TO=3321=F
0757-0427 3 RESISTOR 1.5K  1X F TC=O+-100.lZSY 2 4 5 4 6 C4=1/a=TO=1501=F
0 7 5 7 - 0 2 7 3 RESISTOR 3.OlK  1X .125Y  F TC=O+-100 2 4 5 4 6 C4=1/8=T0=3011=F
0757-0273 RESISTOR 3.OlK  1X .125Y  F TC=O+=lOO 2 4 5 4 6 C4=1/8=TO=3011=F

0 7 5 7 - 0 3 9 1 1 RESISTOR 39.2 1X F.125Y  TC=O+-100 2 4 5 4 6 C4=l/a=TO=39R2=F
Ob98=3439 1 R E S I S T O R  17a  1X .125Y  F  TC=O+-100 16299 CC1/8=T0=178R=F
069a-0084 RESISTOR 2.15K  1X .125Y  F TC=O+-100 Lb299 C4=1/a=T0=2151=F
0757-0429 3 RESISTOR l.a2K  1X .125Y  F TC=O+=lOO 2 4 5 4 b C4=1/a=TO=la21=F
0757-0441 1 RESISTOR 16.2K  1X .lZSY  F TC=Ot=lOO 2 4 5 4 6 C4=11a=T0=1622=F

0 7 5 7 - 0 4 2 1 R E S I S T O R  a 2 5  L X  .125Y  F  TC=O+-100 2 4 5 4 6 C4=1fa=TO=a25R=F
0757-0278 3 RESISTOR 1.701.  1X .125Y  F TC=O+-100 2 4 5 4 6 C4=118=T0=1781=F
0698-0084 R E S I S T O R  2.15K  1X  .L25Y  F  TCrO+-100 Lb299 C4=11a=T0=2151=F
0698-3492 10 RESISTOR 2.67K  1X .lZSU  F TC=Oh-100 1 6 2 9 9 CI-lfa-TO-2671-F
0698-3492 RESISTOR 2.67K  LX .12SY  F TC-O+-100 lb299 C4=118=T0=2671=F

0698.3492 R E S I S T O R  2.67K  1X  .lPSn  F  TC=O+.lOO 1 6 2 9 9 C4=11a=T0=2671-F
0698-3198 6 RESISTOR 23.7K  1X .12!%  F TC=O+-100 16299 C4=1fa=TO=2372=F
0698-3158 RESISTOR 23.7K  1X .125Y  F TC=O+-100 16299 C4=lfa-TO-2372-F
0757-0438 RESISTOR 5.11K  1X .125Y  F TC=O+-100 2 4 5 4 b C4=1fa=TO-5111-F
0757-0438 RESISTOR 5.11K  1X .125Y  F TC=O+-100 2 4 5 4 6 C4=1/a=TO=5111=F

0 7 5 7 - 0 2 9 0 4 RESISTOR 6.191 1X .LZSW  F TC=O+lOO 19701 MFQClfGTO-6191-F
0 7 5 7 - 0 3 9 0 4 RESISTOR 3 6 . 5  L X  .125Y  F  TC=O+=lOO 2 4 5 4 6 CI-lfa-TO-3bRS=F
0757-0393 4 RESISTOR 47.5 1X .125Y  F TC=Ot-100 2 4 5 4 6 C4=1/8=70=47R5=F
0751-0390 RESISTOR 36.5 1X .125W  F TC=O+-100 2 4 5 4 6 C4=1/a=TO=3bR5=F
0757-0427 RESISTOR 1.5K  1X .125Y  F TC=O+-100 2 4 5 4 6 C4=118=TO-1501-F

A5R 82
ASR83
A5Rak
A5Ra5
AS786

ASRa7
A S R  88
A5Ra9
A5R90
ASR91

0 7 5 7 - 0 4 0 9 RESISTOR 274 1X .125W  F TC=O+=lOO 2 4 5 4 6 C4=lfa-TO-274k=F
0757-0404 RESISTOR 130 1X .125U  F TC=O+=lOO 2 4 5 4 6 C4=l/a=TO=131=F
0 7 5 8 - 0 0 0 2 2 RESISTOR 5 6 0  5 X  .25U  F  TC=O+-100 2 4 5 4 6 C5=1f4=T0=561=J
0757-0429 RESISTOR l.aZK  1X .125V  F TC=Oc-100 2 4 5 4 6 CC-LfE=TO=182L-F
0757-0284 3 RESISTOR 150 12 .125U  F TC=O+-100 24546 C4=118=T0=151=F

0 7 5 7 - 0 2 8 4 RESISTLX7 150 1X .ltSW  F TC.O+=lOO 2 4 5 4 6 CI-lfa-TO-151-F
0 7 5 7 - 0 2 8 2 RESISTOR 221 1X .125Y  F TC*O+=lOO 2 4 5 4 6 C4=1f8=TO=221~=F
0757-0389 3 RESISTOR 33.2 1X .L25Y  F TC=O+-100 2 4 5 4 6 C4=lfa-TO-33R2=F
0698-3438 1 RESISTOR 147 1X .125Y  F TC=O+--100 lb299 C4=1fa=TO=l47R=F
0698-3158 R E S I S T O R  23.7K  1%  .125Y  F  TC=0~100 16299 C4=lf8=TO-2372-F

A5R92
ASR93
A5R94
ASR95
ASR  96

0698-3158 RESISTOR 23.7K  1X .125~  F TC=O+-100 lb299 CClf@.-TO-2372-F
0698-3158 RESISTOR 23.7K  11 .125Y  F TC-O+-100 16299 C4=lf8=TO=2312=F
0198-4424 1 RESISTOR 1.4K  1X .125Y  F TC=O+-100 16299 Cc-l/  8=TO-1401-F
0757-0290 RESISTOR 6.19K  1X .125Y  F TC=O+-100 19701 MFlClfa-TO-6131-F
0757-0401 RESIST@ 100 1X .125Y  F TC=O+-100 24546 C4=1fa=TO=101=F

ASR97
A5R98
A5199
A5RlOO
A5RlOl

0757-0276
069~ooa4
0757-0438
0157=0438
0757-0438

RESISTOR 1.78K  1X .125u  F TC=O+-100
RESISTOR 2.151: 1X .125Y  F TC=O+-100
RESISTOR 5.11K  1X .125U  F TC=O+=lJO
RESISTOR S.llK  1X .125Y  F TC=O+-100
RESISTOR 5.11K  IX .125Y  F TC=O+=lOO

2 4 5 4 6 C4=118=T0=1781-F
16299 C4-lfa=TO=215L=F
2 4 5 4 6 C4=118-TO-5111-F
24546 C4=1/8=10=5111=F
24546 C4=1fa=TO=51Ll=F

A%102 0698-3492
A5RL03 069&3492
A5R104 0690-3492
ASR105 0757-0390
A5RlOb 0757-0393

RESISTOR 2.67K  1X -125~  F TC=O+-100
R E S I S T O R  2 . 6 - W  1X .125W  F  TC=O+=100
RESISTOR 2.CTK  1X .125U  F TC=O+-100
RESISTOR 3 6 . 5  1X .125U  F  TC=OclOO
RESISTOR 4 7 . 5  1% .125Y  F  TC=O+-100

162S9 C4=lfa-TO-2671-F
Lb299 C4=lfa-TO-2671-F
l b 2 9 9 Cc-lfX=TO-2671-F
2 4 5 4 6 Cblfa-TO-3bRS=F
2 4 5 4 6 CC-lfa-TO-47R5=F

ASR  107 0751-0427
ASRlOa 0757-0390
A5R  109 0 7 5 7 - 0 4 0 9
A%110 0757-0404
ASR  111 0758-0002

RESISTOR 1.5K  1X .125Y  F TC=OclOO 24546 C4=1/8=T0=1501=F
RESISTOR 36.5 1X .125Y  F TC=O+-100 2 4 5 4 6 C4=1f8=70=3bR5=F
RESISTOR 274 1X .125U  F TC=O+=lJO 2 4 5 4 6 CI-lfa-TO-274P=F
RESISTOR 130 1X .125U  F TC=O+-100 2 4 5 4 6 CC1f&TO=131=F
RESISTCR 5 6 0  5 X  .25W  F  TC=O+=LOO 2 4 5 4 6 C5-l/4=TO-561-J

ASRll2
A5R113
ASRll4
A5R115

0757-0442 RESISTOR 1oK 1% .125Y  F TC=O+-100 2 4 5 4 6 CClfa=TO=1002=F
0757-0429 R E S I S T O R  1.82K  L X  .125Y  F  TC=O+=LOO 2 4 5 4 6 c4=11a=T0-1a21-F
0 7 5 7 - 0 4 0 1 RESISTDR 100 1X  .125U  F TC=O+=lOO 2 4 5 4 6 C4=lfa=TO=101=F
0757-0394 1 RESISTOP 51.1 1X .125W  F TC=O+-100 21546 C4=1/a=TO=S1R1=F

See table 6-3 for Manufacturer Codes
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Reference HP Part
*Designation Number Qw Description Mfr

Code
Mfr Part Number

AIR118
A%119
A5RIZO
A5R121

0757-0346 9 RESISTOR 10 1X .125W  F TC=‘3+-100 2 4 5 4 6 C4-1/8=TO=1ORO=F
0190-3492 R E S I S T O R  2.67K  IL .125W  F  TC=O+=lOO 16299 C C 1 1 8 - 1 0 - 2 6 7 1 - F
0 7 5 8 - 0 1 2 6 2 RESISTOR 51 51 .25U  F TC=O+-100 2 4 5 4 6 CS-l/4-TO-51RO=J
0 7 5 7 - 0 4 0 7 RESISTOR 200 1X .125U  F TC=O+=lOO 24546 C4=1/a=fO-201-F

ASR  122
A517123
AIR  124
A5R125
A5R126

0757-0419 2 R E S I S T O R  6 8 1  1X  .125W  F  TC=O+=lOO 2 4 5 4 6 C4=1/8=T0-681R-F
0757-0419 RESISTMI  681 1X .125U  F TC=O+-100 2 4 5 4 b C4=1/8=TO-681R=F
0757-0280 10 RESISTOR 1K 1X .125W  F TC=O+=lOO 2454b C4-1/8=TO=lOO1=F
0 7 5 7 - 0 4 3 7 k RESISTOR 4.75K  1X .125Y  F TC=O+=lOO 24546 CI-l/8-10-4751-F
0 7 5 7 - 0 4 0 5 3 RESISTOR lb2 1X .125Y  F TC=O+-100 2 4 5 4 b CC1/8-TO-162R-F

A5R127
A5R128
A5R129
A5R130
A5R131

0757-0393 RESISTOR 82.5 IX .125n  F TC*O+-100 24546 CCl/8-TO-82R5=F
0757-0411 4 RESISTOR 332 1X .125W  F TC=O*=lOO 2 4 5 4 b CCl/8=TO-332R=F
0 7 5 7 - 0 4 2 4 RESISTOR 1.IK  IX .125Y  F TC=O+-100 2 4 5 4 6 CCI/B-TO-1101-F
0757-042Q R E S I S T O R  7 5 0  1X  .12SY F  TC-O+-100 24541 C4=1/8=TO-751-F
0757-0278 RESlSTM(  1.78K  12 .125Y  F TC=O+-100 2 4 5 4 b C4=1/8=7O-1781-F

A5R132
A5R133
ASR134
A59 135
A5R  136

0757-0438 RESISTOR 5.111:  1X .125Y  F TC=O+=lOO 2454b C4-l/8=TO-5111-F
0 7 5 7 - 0 4 2 6 RESISTOR 1.3K  IX .125Y  F TC=Ot-100 24546 CC118=TO=l301-F
0 7 5 7 - 0 4 0 7 RESISTOR 200 1X .125W  F TC=0+=100 24546 C4=1/8-TO-201-F
0757-0436 1 R E S I S T O R  4.32K  1 %  .125W  F  TC*O+=lOO 24546 CI-l/8-TO-4321-F
0 7 5 7 - 0 4 0 9 RESISTOR 274 1X .125Y  F TC*O+-130 2 4 5 4 6 CCl/8=TO-274R=F

A5R137
A5R138
A5R139
ASR  140
ASRl4l

0 7 5 7 - 0 4 3 0 1 RESISTOR 2.21K  1X -125~  F TC*O+-100 2454b CCI/8=TO=22lL-F
0757-0274 RESISTOR 1.21K  1X .l-25W  F TC=O+-100 24546 C4=1/8-TO-1213-F
0 7 5 7 - 0 4 0 5 RESISTOR 162 1X .125W  F TC*O+.lOO 24546 C4-I/8-TO-l62~=F
0 7 5 7 - 0 4 0 1 RESISTOR 100 1X .125W  F TC=O+-100 24546 C4-l/8-TO-101-F
0757-0410 1 RESISTOR 301 IX .125Y  F TC=O+-100 24546 CCl/8=TO-301R-F

A5R 142
A5R  143
A5R144
A5R145
A5R14b

0757-0388 9 RESISTOR 30.1 1X .125w  F TC=O+-100 24546 C4=1/8-TO-30Rl-F
0 7 5 7 - 0 4 3 7 R E S I S T O R  4.75K  1X  .125Y  F  TC=O+.100 24546 C4=l/a=TO-4751-F
0757-0280 RESISTOR 1K IX .125U  F TC*O+-100 2 4 5 4 6 C4-1/8=TO-1001-F
0757-0406 RESISTOR 182 1X .125Y  F TC*O+,lOO 24546 c4=11a=T0=1a2R=F
0757-1094 RESISTOR 1.47K  1X .125W  F TC*O+-100 24546 C4=1/8=TO-1471-F

A5R147
A5R  148
A5R149
A5R  150
ASR151

0757-1094 RESISTOR l.47K  1X .125u  F TC=O+.lOO 24546 C4=1/8-TO-1471-F
0 7 5 7 - 0 4 0 1 RESISTM 100 IX .125U  F TC*O+,lOO 2 4 5 4 6 CI-l/a=TO-101-F
0 7 5 7 - 0 4 0 1 RESISTOR NO IX .125H  F TC*O+.lOO 24546 C4=1/8-TO-101-F
0 7 5 7 - 0 3 4 6 RESISTOR 10 IX .125W  F TC*J+=lOO 2 4 5 4 6 C4-1/8-TO-lORO=F
0757-0414 I RESlSTM(  4 3 2  I X  .125Y  F  TC-O+=100 2 4 5 4 6 CCl/a=TO=432R=F

A5R152
A5R153
A5R154
A5Rl55
A511156

0757-0398 3 RESISTOR 75 1X .125W  F TC=O+-100 24546 C4-l/8-TO-ISRO-F
0 7 5 7 - 0 4 2 4 RESISTOR 1.1K  1X .125U  F TC*O+-100 24546 C4=1/8=TO-1101-F
0757-0424 RESISTOR 1.1K  1X .125W  F TC=O+-100 24546 CI-l/8-TO-1101-F
0757-0280 RESISTDR  1K IX .125W  F TC*O+=lOO 24546 CCl/a=T~1001=F
0757-0398 RESISTOR 75 1X .125Y  F TC*O+=100 24546 C4-1/8-TO-75RO-F

A5R157
A5R158
A5R159
A5R  160
A5Rl6l

0757-0280 RESISTOR 1K 1X .125,  F TC=0+=100 24546 Cc-l/8-TO=1001-F
0757-0433 RESISTOR 3.32K  1X .125d  F TC*O+-100 2 4 5 4 6 Ccl/B-TO-3321-F
0757-0384 5 RESISTOR 20 IX .125W  F TC=O+=lOO 19701 MF4C1/a-TO=ZORO-F
0757-0401 RESISTOR 100 1X .125Y  F TC*O+=lOO 24546 C4-1/B-TO-101-F
0 7 5 7 - 0 2 7 4 R E S I S T O R  1.21K  1X  .125W  F  TC*O+=lOO 24546 c4=1/a=TO-l213-F

A5R  162 0698-3158
A5Rl63 0757-0438
A5R164 0 7 5 7 - 0 3 4 6
A5R165 0 7 5 7 - 0 3 4 6
A5R166 0757-o401

RESISTOR 23.7K  1X -125~  F TC=O+-100
R E S I S T O R  5.11K  I X  .125Y  F  TC*O+=100
RESISTOR 10 1X .125Y  F TC=O+-100
RESISTOR 10 1X .125W  F TC*O+-100
RESISTOR 100 1X .125U  F TC*O+-100

16299 CC-1/8-TO-2372-F
2 4 5 4 6 CCI/B=TO-5111-F
24546 C4=1/8-TO-IORO-F
24546 C4-1/8=TO-1ORO-F
24546 C4-1/8=TO=101=F

A5R167
A5R168
A5R169
ASRlTO
ASR  171

0 7 5 7 - 0 4 0 7 RESISTOR 200  1X -125~  F TC*O+=lOO 24546 c4=1/a=TO=20l=F
0 7 5 7 - 0 2 7 9 1 RESISTOR 3.16K  IX .125W  F TC=O+-100 2 4 5 4 6 C4-l/a-TO-3161-F
0757-0422 2 RESISTOR 909 IX -125~  F TC=O+-100 2 4 5 4 6 C4=1/8=T0=909R=F
0757-0346 RESISTOR 10 IX .125W  F TC=O+-100 2 4 5 4 6 CC-l/8-TO-IORO-F
0 7 5 7 - 0 3 4 6 RESISTOR 10 IX .l25Y  F TC=O+-IOJ 2 4 5 4 6 CI-1/8-TO-1ORO=F

A5R172
A51173
A5R174
A5R175
A5R176

0757-0346 RESISTOR 10 1X .125Y  F TC=O+-100 24546 CC-1/8=TO-1ORO=F
0 7 5 7 - 0 3 9 5 RESISTOR 56.2 1X .125U  F TC=O+-100 2 4 5 4 6 C4=1/8-TO-56R2-F
0 7 5 7 - 0 4 0 7 RESISTOR 200 1X .125C  F TC*O+-100 2 4 5 4 6 M-l/a-TO-201-F
0757-0290 RESISTOR 6.19K  1X .125U  F TC*O+-100 19701 MFCC1/8=TO=b191=F
0757-0408 4 RESISTOR 243 1X .125Y  F TC*O+-100 24546 C4-l/a=T0=243R-F

A51177
A5R 178
A51379
A5R  180
A5Rlal

0683-1055 9 R E S I S T O R  i n  5x .25u  FC  Tc=-a00/+900 Oil21 C81055
0683-1055 RESlSTM(  1H 5X .25Y  FC TC*-BOO/+900 01121 C81055
0683-1055 RESISTOR IH 5X .25Y  FC TC==800/+900 01121 C81055
0683-1055 RESISTOR 111  5X .25W  FC TC*-800/+900 01121 cai055
0683.1055 RESISTOR 18 5X .25U  FC TC*=800/+900 OllZL C81055

ASR182
AIR183
A5R184
ASRla5
ASR186

A5R  187
A5R18a
ASR189
ASR190
ASR191

0683-1655 RESISTOR 1W 5X .251i  FC TC*=800/+900 01121 C81055
0 7 5 7 - 0 3 8 8 RESISTOR 30.1 1X .125Y  F TC*O+-100 24546 C4=1/8=TO-30Rl-F
Ob83-1055 R E S I S T O R  1W  5 X  .25Y  F C  TC==B00/+900 01121 C81055
0683-1055 RESISTOR lfi  5X .25Y  FC TC*-800/+900 01121 caio55
0683-1055 RESISTOR l&I  5X .25Y  FC TC*-800/+900 01121 caio55

0757-0422 RESISTOR 909  1X .IZSu  F TC=O+=100 24546 C4-l/8=TO-909R-F
2 1 0 0 - 0 5 5 4 5 RESISTOR-VAR TRMR  500 OHM 10X C TOP A O J 73138 72PR500
0757-0388 R E S I S T O R  3 0 . 1  1X .125Y  F TC*O+-100 2454b C4=1/8-TO-30Rl-F
0757-0408 RESISTOR 243 1X .125U  F TC=O+-100 24541 CI-1/8=TO=243R=F
0757-0408 RESISTOR 243 1X .125Y  F TC*O+-100 2 4 5 4 6 CCl/8=TO-243R-F

A5R192
ASR  192
A5RL93
A5R199

0757-0401 RESISTOR 100 1X .l25W  F TC*O+-100 2 4 5 4 6 CC1/a-TO-101-F
0757-0401 RESISTOR 100 IX .125U  F TC*O+-100 24546 CCl/8=To-101-F
0698-4422 1 RESISTOR 1.27K  IX .125U  F TC*O+-100 16299 CI-I/8=TO-1271-F
0757-0412 1 RESISTOR 365 IX .125Y  F TC*O+=~OO 2 4 5 4 6 C4=l/8-TO-365R-F

See table 6-3 for Manufacturer Codes
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Table 6-6 Board A6 Replaceable Parts List

Reference
Designation

HPPart  at,,
N u m b e r

Description Mfr
Code Mfr Part Number

A.6 08013-66504 1 (aAV.0  ASSEMBLV,  AMRIFlER  O U T P U T 28480 06013-66504

&cl 0 1 6 0 - 2 3 0 7
:

CAPACllOR-FXO  4 7 P F  +-5X  30DWOC  MICA 28180
Abtl

0160-2301
0160-0356 CAPACITOR-FXO 18PF  +-5X  3OOWVOC RICA 2 8 4 8 0 0360-0356

AbCl 0  M D - 2 3 0 6 : C A P A C I T O R - F X O  27PF  +-5X  OOOWOC  MICA 25460 OlbO-2306
A6C2 0 1 5 0 - 0 0 5 0 C A P A C I T O R - F X O  1OOOPF  +80-20X  1OOOYVDC 2 6 4 8 0 0150-0050
A6C3 0 160-2306 CAPACllOR-FXO  2lPF  l -5I  300YVOC MICA 2 8 4 6 0 OlbO-2306

A6Cll 0160-2055 1 2 CAPACITOR-FXO .OlUF  *60-20X  100~b'OC  CER
A6C12 0 1 6 0 - 2 0 5 5 C A P A C I T O R - F X O  .OlUF  *60-20X  LOOMVDC  CER
AbC13

‘2:::: 0160.20%  0160-20115

0160-0174 10 C A P A C I T O R - F X D  .4TUF  *8+20X  ZSYVOC  CER 2 9 4 8 0 0160-0114
AbC20 0 1 6 0 - 0 1 7 4 CAPAClTOR-FXO  .47UF  l 60-?OX  25YVDC  CER 2 8 4 8 0 0 1 6 0 - 0 1 7 4
AbC21 0160-0098 2 CAPACITOR-FXD$  lOOUF*-201  ZOVOC  TA 5 6 2 6 9 150010710020S2

A6C22 0160-0174 C A P A C I T O R - F X D  .47UF  +80-20X  25nvOC  CER
A b C 2 3

0160-0174
OlbO-2055 CAPACITOR-FXO .OlUF +80-20X  1OOWVDC  CER ::t::

A b C 2 4
0 1 6 0 - 2 0 5 5

0160-2055 C A P A C I T O R - F X O  .OlUF  *80-20X  1OOYVDC  CER 2 6 4 8 0 OlbO-2055
h6C25 0 1 2 1 - 0 0 4 6 2 C A P A C I T O R - V  TRMR-CER  9/35PF  2OOW  PC-MTG 0086s 304322.9/3SPF  N650
A6C26 014D-0190 2 C A P A C I T O R - F X D  3 9 P F  +-51  3OOYVOC  MICA 7 2 1 3 6
A6C26 0 1 6 0 - 0 3 5 6 CAPACITOR-FXO LBPF  +-5X  30OYVOC MICA 28460

~~~w~~~o3oowvlcR

A6C26 0 140-0202 2 C A P A C I T O R - F X O  1SPF  +-5X  5ODYVOC  MICA 7 2 1 3 6
AlC26

oM15C150JO5OOYvlCR
01607215D 2 C A P A C I T O R - F X O  3 3 P F  +-5X  3ODYvOC  HXCA

AbC2b
26460 0160-2120

0140-0201 2 C A P A C I T O R - F X O  12PF  +-5X 5ODYVDC  MICA 72130 OMl5C12OJO5OOYVlCR

AlC27 01600-2055
A6C26

CAPACITOR-FXO .OlUF  480-20X  1OoWVDC  CER 28480 0160-2055
0160-0291 4 CAPLCXTOR-FXO:  1UfClOI  3 5 V O C  TA-SOCID 56269

A b C 2 9
150D105X9035A2

0160-2055 C A P A C I T O R - F X O  .OlUF.  +80-20X  1OOUVOC  CER 28460
A6CM

OlbO-2055
0160-0291 CAPACITOR-FXO1  1UFclOt  35VOC  TA-SOL10 5 6 2 8 9

A6C 31
15001D5X9035A2

0 160-2259 2 C A P A C I T O R - F X O  12PF  *-5X 5OONVOC  CER 28490 OlbO-2259

A6C4l 0150-0050 CAPACITOR-FXO
A6C42

1ODOPF  +80-20X  1000YVDC 2 8 4 8 0 0150-0050
0 160-2306 CAPACITOR-FXO 27PF +-5X  3 0 0 Y V O C  MICA

AbcSl
28460 0160-2306

0160-2OS5 CAPACITOR-FXO .OlUF  *80-20X  1OOUVOC  CER
A6C52

2WBO 0 1 6 0 - 2 0 5 5
0160-2055

A6C53
CAPACllOR-FXO  .OlUF  +80-20X  1OOYVOC  C E R 26480 0160-2055

0 1 6 0 - 2 0 5 5 C A P A C I T O R - E X O  . O l U F  +80-20X.  1OOYVOC CER 26460 0 1 6 0 - 2 0 5 5

A6CS4 0 1 6 0 - 0 1 7 4
A6CbO

C A P A C I T O R - F X O  .47UF  +80-20X  ZSYvOC  CER
0 1 6 0 - 0 1 7 4

28480 0160-0174
C A P A C I T O R - F X O  .47UF  +80-20X  25YVOC  CER

AbC61
26460

0160-0174
OlbO-0174

C A P A C I T O R - F X O  .47UF  +60-20X  25YVOC  CER
A6Cb2

28460 0160-0174
0100-0098

A6C63
C A P A C I T O R - F X O ;  1OOUFc20X  ZOVOC  TA 5 6 2 6 9

0160-2055
150DIOTX0020S2

C A P A C I T O R - F X O  .OlUF  +80-202 ~OWVOC  CER 2 8 4 8 0 0 1 6 0 - 2 0 5 5

AbC64 016D-2055
A6C65 0121-0046

CAPACITOR-FXO .OlUF +80-20X  1OoWVDC  CER 2 0 4 8 0 OlbO-2055
C A P A C I T O R - V  T R W - C E R  9135PF  2OOV  PC-YTG 00665 3 0 4 3 2 2  9135PF  N b 5 0

A6Cb7 016D-0291 CAPACITOR-FXO: lUF+-10% 35VOC TA-SOL10 5b289
A6C66 0160-2055

1500105X903512
CAPACITOR-FXO .OlUF  *60*20X  1OOYVOC  CER

A6C69
2 8 4 8 0 0 1 6 0 - 2 0 5 5

0 IED-0291 CAPAClTOR-FXO;  1UFtlOI  3 5 V O C  JA-SC%10 5b289
A6C70

1500105X9035At
016+2259 C A P A C I T O R - F X O  12PF  .-5X  SOOWVDC CER 284ao OlbO-2259

AbClO 016D-0174 C A P A C I T O R - F X D  .47UF  *W-201  25YVOC  CER 28480 016D-0174

AdCBl 0160-0174
A6C90 0160-0114

CAPACITOR-FXO .47UF  l BO-20%  25YvDC  CER 26460 0160-0174
CAPAClTOR-FXO .47UF  .60=.20:  25YVOC  C E R 2 6 4 8 0 0160-0174

AbC91 0 1 6 0 - 0 1 7 4 CAPAClTfJR-FXO  .47UF  +80-20X  25YVDC  C E R 26460
A6ClOO

0 1 6 0 - 0 1 7 4
018D-1764 C A P A C I T O R - F X O  1OOOUF *75-10X  4OVDC  A L 5 6 2 8 9 390108GO+OGP+

AbClOl 0160-294D z’ C A P A C I T O R - F X O  4 7 O P F  +-5:  300YYOC  KXCA 26480 0160-2940
A6C102 0180-1784
AbC.103

CAPACITOR-FXD IOOOUF +75-10% 4OVDC AL 56289
Ol60~294Q

390108GO4OGP4

A6C 104
CAPACITOR-FXD 47OPF+-5% 300WOC  MICA 2.9480

0160-4233
0160-2940

2
A6C105

C A P A C I T O R - F X O  . l U F  +-20X  SOYVOC  POLYE
0160-4213

20480 0160-4213
C A P A C I T O R - F X O  .lUF  +-20X  SONVOC  POLVE 28460 OlbD-4213

A6CRl
A6CRb :E2%:: :

OXOOE-LNR  1OV  5t DO-7  PO=.4Y  TC=*.Obl 04713 SL 10939-182
DIODE-SCHDTTKY

A6CR7 1 9 0 1 - 0 5 3 3
2 8 4 8 0 1 9 0 1 - 0 5 3 3

OIWE-SCHOTTKV
AbCRlOO

2 6 4 6 0
1901-0159

1901-0533
0

A6CRlOl
OIOOE-PUR  H E C T  4 0 D V  750NA  0 0 - 4 1

1 9 0 1 - 0 1 5 9
0 4 7 1 3 SR1356-4

D I O D E - P Y R  R E C T  4 D O V  750NA  D O - 4 1 0 4 7 1 3 SR1355-4

A6CRlOP 1 9 0 1 - 0 1 5 9
AbCR103 1901-Cl59

DIOOE-PUR  R E C T  4 0 D V  7 5 D N A  D O - 4 1 0 4 7 1 3 SR1356-4

ALCRlOC
DIODE-WR  R E C T  4 0 0 V  750NA  DO-41

1901-0159
0 4 7 1 3 SR1356-5

A6CR105
DIODE-WI7  R E C T  4 D O V  7 5 D N A  W-41

1901-0159
04713 SR1356-4

AbCRlOb
OIDOE-PuR  RECT 4OOV  75CNA  D O - 4 1

1991-0159
0 4 7 1 3 SR1358-4

DIOOEPYR  R E C T  4 0 0 V  7 5 0 N A  D O - 4 1 0 4 7 1 3 SR1358-4

AICRIDT 1901-0159 OIWE-PUR REC,  4 0 0 V  75ONA  D D - 4 1 0 4 7 1 3 SR1358-4

AbXl 0490-1079 2
AbU2 049+1079

RELAY-REEO 1A .5A  1OOV C O N T  SV-COlL 26480 0 4 9 0 - 1 0 7 9
R E L A Y - R E E D  1A .5A  1OOV C O N T  SV-COlL 2 8 4 8 0 049*1079

AbC1 91DD-1613 2
A6t.2

2 4 2 2 6
2

COIL-FXD  MOLDED  R F  C H O K E  .47UH  20x 1 5 1 4 7 0
AbL3 ‘9;0”0-lb;: C O I L - F X D  MOLOEO  R F  C H O K E .ZZUH  2 0 x 2 4 2 2 6 15/22D

e
A6L4

C O R E - S H I E L D I N G  BEAD
9170-0029 3A6L6 CORE-SHIELDING

0 2 1 1 4 Sb-590-65AZlCA
BEAD

9100-1613
02114

A6L8 9100-1611 C O I L - F X D  KDLOEO R F  C H O K E  .47UH  20x
56-590-66A2/4A

24226
COIL-FXO  M O L D E D  R F  CIUJKE  .ZZUH  zox

IS/470
A6L9 9170-0029 24226

CORE-SHIELDING  BEAD
15/220

02114 56-590-65A2/4A

See table 6-3 for Manufacturer Codes



Table 6-6 (cont’d)  Board A6 Replaceable Parts List

Reference HP Part
Designation Number QW Description Mfr

Code
Mfr Part Number

A6L  10 9110=0029

AbMP4 1205-0037
A b M P S 1205-0037
AbRP6 1 2 0 5 - 0 0 3 3
AbHP7 1205-0033
A b M P 9 1205=0011

A6MP15 1 2 0 5 - 0 0 3 3
ALRPlb 1205-0033
AbMP18 1 2 0 5 - 0 0 1 1
A b M P 2 0 1 2 0 5 - 0 0 3 3A6NP22 1 2 0 5 - 0 0 3 3

A6NP24 1205-0033
A b M P 2 6 1 2 0 5 - 0 0 3 3
A6UP27 0 3 4 0 - 0 7 2 0
A6MP2a 1200-0185

A691 1 8 5 4 - 0 3 4 5
A692 1854-0345
A693 1853-0218
A b Q 4 1 8 5 3 - 0 3 5 7
A b Q 5 1853-0357

A b Q b 1853-0315
A6Q7 1853-0315
A b Q B 1853--0036
A . 6 9 9 1854-0003
A6910 1853-0015

A6911 1 8 5 3 - 0 0 1 5
A6912 1 8 5 4 - 0 0 0 9
ALP13 1854-0332
A6Q14 185+0332
A6Q15 1 8 5 4 - 0 3 3 2

A6Q16 1854-0332
A6Pl7 1854=0215
A6Qla 1853-0012
AbP19 1854-0215
A.6920 1853-0027

A6Q21 1 8 5 3 - 0 0 3 6
A6P22 1854-0039
ALP23 1854=0215
A6Q24 1853-0027
A6Q25 1853-0036

A6Q26 1854-0039
A6Q27 1854-0433
A6Q28 1054-0433
A6Q29 1054-0630
A6930 1854-0630

AbQ31 1854-0630
A . 6 9 3 2 1854-0630

AIR1 0757=D401
AbR2 0698-4418
A6R3 0 7 5 7 - 0 2 8 0
A b R 4 0 7 5 7 - 0 3 1 7
A6R5 0 7 5 7 - 0 3 9 5

A6Rb 0898-3430
A6R7 0758-0029
A 6 R 8 0757-0119
AbR9 0757-0317
AbRlO 0 7 5 7 - 0 2 7 6

A6R13 0757-0178
AbRlk 0757-0288
A6Rl5 0 7 5 7 - 0 4 4 2
A6R 16 0757~0433
A6117 0757-o405

A6R18 0757-0418
A6R19 0 7 6 0 - 0 0 2 4
AbR21 0757-0500
A6R22 0757-0500
A b R 2 4 0698-3442

A b R 2 5 2 1 0 0 - 0 5 6 8
A6126 0757-0393
AbR27 0 7 5 7 - 0 3 9 3
A6R26 0 7 5 7 - 0 8 0 1
A6R29 0757-0801

AbR30 0757-0801
AbR32 0 7 5 7 - 0 2 7 4
AbR39 0698-0082
A6R39 0757-0406
AbRkO 0 7 5 7 - 0 4 0 1

C O R E - S H I E L D I N G  BEAD 0 2 1 1 4 5b-590-65A214A

2 HEAT-DISSIPATOR PKG. 94SGL T O - 3 6 2 8 4 8 0 1205-0037
H E A T - D I S S I P A T O R SGL T O - 3 6  P K G ,  95. 2 8 4 8 0 1 2 0 5 - 0 0 3 7

8 H E A T - O I S S I P A T O R  SGL TO-S/TO-39  P K G ,  Q 6 2 8 4 8 0 1 2 0 5 - 0 0 3 3
H E A T - D I S S I P A T O R  SGL  70-S/T+39  P K G ,  Q 7 28480 1255-0033

2 H E A T - D I S S I P A T O R  SGL TO-S/T+39  P K G ,  Q9 2 8 4 8 0 1205-0011

HEAT-DISSIPATOR SGL  PKG.T O - W T O - 3 9  Q 1 5 2 8 4 8 0 1205-0533
H E A T - D I S S I P A T O R  SGI. TO-5/TO-39  P K G ,  Q16 2 8 4 8 0 1 2 0 5 - 0 0 3 3
H E A T - O I S S I P A T O R  SGI. 2 8 4 8 0 1 2 0 5 - 0 0 1 1TO-S/TO-39  P K G ,  Ql8
H E A T - D I S S I P A T O R  SGL 28480 3205-0033HEAT-DISSIPATOR Q20TO-5/TO-39  P K G ,

SGL  TO-5/W-39  P K G ,  922 2 8 4 8 0 1 2 0 5 - 0 0 3 3

H E A T - D I S S I P A T O R  SGL  TO-5/To-39  024P K G , 2 8 4 8 0 1205-0333
H E A T - D I S S I P A T O R  SGL  TO-5/TO-39 2 8 4 8 0PKG.  0 2 6 1 2 0 5 - 0 0 3 3

1 INSULATOR-XSTR TD-18  .l-THK 2 8 4 8 0 0340-072C
1 INSULATOR-XSTR TD-5 .075-THK 13103 7717-86N  RED

2 TRANSISTOR NPN 2N5179 SI T O - 7 2  PO=20OHW 0 4 7 1 3 2N5179
TRANSISTOR NPN 2N5179  SI TO-72 PO=MOHU 0 4 7 1 3 2 1 5 1 7 9

1 TRANSISTOR PNP SI TO-18 PO=36OMY 28480 1853-0218
2 TRANSISTOR PNP SI TO-1E  PO=360W 28480 1 8 5 3 - 0 3 5 7

TRANSISTOR PNP SI TO-18 PD=36ORY 2 8 4 8 0 1853-0357

2 T R A N S I S T O R  P N P  SI T o - 3 9  PO=lY  FT=lGHZ 28480 1 8 5 3 - 0 3 1 5
TRANSISTOR PNP SI 70-39 PO=lY  FT=lGHZ 2 8 4 8 0 1853-0315

3 TRANSlSTOR  P N P  SI PO=3lONW  FT=250HHZ 2 8 4 8 0 1 8 5 3 - 0 0 3 6
: TRANSISTOR NPN SI 70-39 PO*BOONW 2 8 4 8 0 1 8 5 4 - 0 0 0 3

T R A N S I S T O R  P N P  51 PO=ZOONY  F7=50DNHZ 2 8 4 8 0 1 8 5 3 - 0 0 1 5

T R A N S I S T O R  P N P  SI PO=2oOMU  FT=E.OOHHZ 2a4aO 1 8 5 3 - 0 0 1 5
1 TRANSISTOR NPN 21709 SI TJ-18  PO=JOOWU 28480 1854-0009
4 TRANSISTOR NPN SI TO-39 PO=lY FT=aOORHZ 26480 1854-0332

TRANSISTOR NPN 51 TO-39 PD=lW  FT=EOOHHZ 28480 1 8 5 4 - 0 3 3 2
T R A N S I S T O R  N P N  Sl T O - 3 9  PD=lW  FT=BOOWHZ 28480 1854-0332

T R A N S I S T O R  N P N  SI T O - 3 9  PD=lY  FI=eOONHZ 2 8 4 8 0 1854-0332
T R A N S I S T O R  N P N  SI PO=350N(W FT=OOOHHZ 04713 S P S  3 6 1 1

: T R A N S I S T O R  P N P  212904A  SI T O - 5  PO=6OOHY 0 1 2 9 5 2N2904A
T R A N S I S T O R  N P N  SI PO=350HY  FT=3DOWliZ 0 4 7 1 3 S P S  3bll

2 TRANSlSTOR  PNP SI TO-39 PWlW  FT=lOOWHZ 2 8 4 8 0 1 8 5 3 - 0 0 2 7

T R A N S I S T O R  P N P  S I  PO=3lOMW  FT=250WHZ 2 8 4 8 0 1853-0036
2 T R A N S I S T O R  N P N  2N3053  S I  T O - 5  PO=lY 04713 2N3053

T R A N S I S T O R  N P N  SI PO=35ONY  FT=300HHZ 0 4 7 1 3 SPS 3 6 1 1
TRANSISTOR PNP SI TO-39 PO=lU  FT=lOOMHZ 2 8 4 8 0 1 8 5 3 - 0 0 2 7
T R A N S I S T O R  P N P  Sl PO=31OHW  FT=250HHZ 2 8 4 8 0 1a53=0036

T R A N S I S T O R  N P N  2N3053  S I  T O - 5  PO=lY Q4713 ZN3053
2 TRANSISTOP  N P N  SI PD=POW FT=ZHHZ 2 8 4 8 0 1854-0433

TRANSISTDR  N P N  SI PO=9OW FTaZMHZ 2 8 4 8 0 1854-Q433
4 T R A N S I S T O R  N P N  S I  T O - 5 2  PD-36SNY 04713 SS2077

T R A N S I S T O R  N P N  SI T O - 5 2  PD=36OWY 0 4 7 1 3 5 5 2 0 7 7

T R A N S I S T O R  N P N  SI T O - 5 2  PD=36OHY 04713 SSdO77
T R A N S I S T O R  N P N  51 T O - 5 2  PO-360NW 0 4 7 1 3 5 5 2 0 7 7

2 RESISTOR 100 1X .125W  F TWO+-100 2C546 C4-I/&TO=lOl-F
2 RESISTOR 205 1X .125Y  F TC=O+-100 1 6 2 9 9 C4=1/8=TO-205R=F
2 RESISTOR 1K 1X .125Y  F TC=O+-100 2 4 5 4 6 C4=1/8-10-1001-F
4 R E S I S T O R  1.33K  1X .125Y  F  TC=OclOO 2 4 5 4 6 CC118=TO=1331=F
2 R E S I S T O R  5 6 . 2  1X .125Y  F  TC=OclOO 24546 CI-l/8-TO-56R2=F

RESISTOR 147 1X .125Y  F TC=O+=lOO 1 6 2 9 9 CI-l/8=TO-lCTR=F2’
R E S I S T O R  4 7 0  5X .25Y  F  TC=Oi-100 2 4 5 4 6 C5-l/4-TO-471-J

2 RESISTOR 681 1X .125U  F TCsOt-100 2 4 5 4 6 U-I/8-TO-68117-F
RESISTOR 1.33K  1X .12SY  F TC-0~100 2 4 5 4 6 C4=1/8-TO-1331-F

2 RESISTOR 61.9 1X .125Y  F TC=OhlOO 2 4 5 4 6 CC118-70-6192-F

: RESISTOR 100 1X .25U  F TC=O+=lOO 2 4 5 4 6 C5=1/4=TO-101-F
RESISTOR 9.09X  1X .125W  F TC=O+=lOO 19701 NFICl/E-TO-9091-F

2 RESISTOR 1OK 1X .125Y  F TC=Oc=lOO 2 4 5 4 6 C4-118=TO=1002=F
1 RESISTOR 3.32K  1X .125Y  F TC=Oc-100 2 4 5 4 6 CCl/8=TO-3321-F
2 RESISTOR 162 1X .125W  F TC=Ot-100 24546 C4=1/8-TO-162R=F

RESISTOR 619 1X .125U  F TC=O+=lOO 2 4 5 4 6 CCl/8-TO-61917-F:
RESISTOR 100 5X 1U MO TC=O+=ZOO FRO03 C32

4 RESISTOR 30.1 1X .25U  F TC=O+=.lOO 24566. C5=l/4-TOr30Rl.F
RESISTOR 30.1 1X .25W  F TC=O+=lOO 2 4 5 4 6 C5=1/4-TO-30Rl-F

1 R E S I S T O R  2 3 7  1X .125W  F  TCaO+-100 16299 C4-l/8-TO-237R=F

f
RESISTOR-VAR TRMR  100 OHN  10X C TOP AOJ 73 138 72PRlOO
RESISTOR 47.5 1X .125U  F TC=O+-100 2 4 5 4 6 C4=1/8-TO-47R5-F
RESISTOR 47.5 1X .125W  F TC=O+-100 2 4 5 4 6 C4=l/8-TO-47R5-F

6 RESISTOR 150 1X .5Y  F TC=O+=lOO 19701 MF7C=1/2=TO-151-F
RESISTOR 150 1X .5Y F TC=O*-100 19701 HFIC=1/2-TO-151-F

RESISTOR 150 1X .5U F TC=O+-100 19701 RF7C-l/2-TO-151-r
2 RESISTOR 1.21U  1X .125Y  F TC=OclOO 2 4 5 4 6 c4=1/a-T0=1213=F
2 RESISTOR 464 1X .125W  F TCsO+-100 1 6 2 9 9 C4-l/8=TO-4640-F
2 RESISTOR 182 1X -12%  F 7C=O+=lOO 2 4 5 4 6 C4-I/a-TO-182R-F

RESISTOR 100 1X .125W  F TC=O+-100 2 4 5 4 6 c4-1/a-T0-101-F

See table 6-3 for Manufacturer Codes



Table 6-6 (cont’d) Board A6 Replaceable Parts List

Reference
Designation

AbR41
AbR42
A b R 4 3
A b R 4 4
AbR45

A b R 4 6
AbR41
A b R 4 8
A b R 4 9
AbR50

AbR33
A b R  5 4
A6R  35
AbR3b
AbR31

A6R38
AbR59
AbRbl
A6162
AM64

AbRb5
AbRbb
AbR61
AbRb8
AbRb9

16X70
A6Rl1
A6R72
A6RBD
AbR  81

AbR82
AbR83
AbR84
AbR85
AbR8b

A6181
AbR90
A6191
AbR92
A b R  9 3

A b R 9 4
A b R 9 5
A b R  96
AbR91
A b R  1 0 0

AbR101
AbR102
AbRL03
AbR104
AbRlO5

AbRlOb
A b R  107

AbUl
A6U2

HP Part
Number

0698-0082
0698-4418
0737-0280
0751-0311
0151-0395

0 6 9 8 - 3 4 3 8
0758-0029
0751-0419
0757-0317
0737-0276

0758-0013
0737-0288
0757-0442
0757-0219
0 7 5 7 - 0 4 0 5

0757-0418
0 7 6 0 - 0 0 2 4
0731-0500
0751-0300
0698-3443

2 loo-0468
0757-0393
0757-0393
0151-0801
0751-0801

0757-0801
0 7 5 7 - 0 4 0 6
0737-0214
Ob98-3k9b
0698-4455

0737-0991
0157-0415
0698~k421
Ob9&349b
0757-0415

0 7 6 0 - 0 0 2 6
0 6 9 5 3 4 9 6
0137-0415
0760-0026
0 6 9 8 - 4 4 2 1

0151~0415
0196-3496
0698-4455
0151-0991
0811-0929

0 7 5 7 - 0 4 3 5
2 1 0 0 - 3 2 1 1
0696-3492
0 8 1  l - 0 9 2 9
0751-0435

2100-3211
0698-3492

182*0196
1820-0196

Qty

1

1

1

c
2

*’
2

6

2

:
2

2

Description

R E S I S T O R  4 6 4  1% .125W  F  lC=Ot-100
RESISTOR 205 1% .125W  F TC=O+=lOO
RESISTOR 1K 1X .125U  F TC=Oi-100
RESISTOR 1.33K  1X .125ti  F lC=Ot-100
RESISTO(I  5 6 . 2  1% .125W  F  TC=O+-100

RESISTOR 141 1X .125U  F TC=O+=lOO
R E S I S T O R  4 7 0  5 %  .25W  F  TC-.O+-100
RESISTOR 681 1X .125U  F TC=O+-100‘
RESlSlOR  1.33K  II .125Y  F TC=O+=lOO
RESISTOR 61.9 1X .125Y  F TC=O+-100

RESlSlClR  1 2 0  5%  .25W  F  K-O+-100
RESISTOR 9.09K  19 .125Y  F TC=Ot-100
RESlSlDR  1OK 1X .125Y  F TC*O+-100
RESISTOR 3.lbK  1X .125W  F TC=O+-100
R E S I S T O R  l b 2  1% .125W  F  TC=O+-100

RESISTOR 619 1% .125W  F TC=O+-100
RESlSTOR 100 51 I'd  MO TC=O+-200
RESXSTDR 30.1 11 .25Y F TC=Oh100
RESISTOR 30.1 1Z .25Y  F TC=O+=lOO
RESISTOR 287 1% .125U  F TC=Ot-100

RESISTOR-VAR TRW  100 OHM IOI C TOP ADJ
RESISTOR 47.5 1X .125Y  F TC-OclOO
RESISTOR 47.5 IS -125~  F TC-Ow.100
RESISTOR 150 1L .5Y F TC=O+-100
RESISTOR 150 1X .5W  F TC=O+-100

RESISTOR 150 It .5N  F TC=Ot-100
RESISTOR 182 1X .125Y  F TC-0+-100
RESISTOR 1.21K  II .125Y  F TC-Ot-100
RESISTOR 3.57K  1% .125Y  F TC=Ot.=lOO
RESISTOR 536 1% .125U  F TC-0~100

RESISTOR 3 9 . 2 II -514 F TC-O+=100
RESISTOR 413 1% -12%  F TC=O+-100
RESISTOR 249 1X -12%  F TC=O+-100
RESISTOR 3.57K  II .125Y  F TC=Ot-100
RESISTDR 473 1X .125W  F TC=O+--100

RESISTOR 75 2Z 1U MO lC=O+-200
RESISTOR 3.57K  19 .125W F  TC=Oc  1 0 0
RESISTOR 4 1 5  11 .125U  F TC=01-100
R E S I S T O R  1 5  2 %  1W MO TC=Ot-200
RESISTOR 249 II .125W  F TC=O+.lOO

R E S I S T O R  4 1 5  1X .125W  F  TC=O+-100
R E S I S T D R  3.57K  1%  .l25Y  f TC=O+-100
RESISTOR 536 1% .125U  F TC=O+=lOO
RESISTDR 39.2 1% .5W F TC=O+-100
R E S I S T O R  -51  5X  2W  PW  TC=O+-800

R E S I S T O R  3.92K  1%  .125w  F  TC=O+-100
RESISTOR-VAR TRMR  1KOHU  101 C TOP ADJ
RESISTOR 2.67K  1% .125Y  F TC=O+-100
R E S I S T O R  -51  5 %  ZW  PW  TC=O+-300
RESISfOR  3.52K  12 .125W  F Tt=OclOO

RESISTOR-VAR TRHR 1KOHM  101 C TOP ADJ
R E S I S T O R  2.6lK  1X .12SW  F  TCiiOclOO

IC  L I N  REGULATON
IC LIN REGL~LAToR

Mfr
Code

lb299
16299
2 4 5 4 6
2454b
2 4 5 4 6

1 6 2 9 9
2454b
2454b
24546
2 4 5 4 6

2 4 5 4 6
19701
2 4 5 4 6
24546
24546

2 4 5 4 6
FRO03
2 4 5 4 6
2 4 5 4 6
lb299

1 3 1 3 8
245kI
2 4 5 4 b
19101
19101

19101
2 4 5 4 6
2 4 5 4 6
16295
2 4 5 4 6

19701
2 4 5 4 6
16299
lb299
2 4 5 4 6

FRO03
16299
24546
FRO03
16299

2 4 5 4 6
16299
24546
19701
1 5 0 4 2

2 4 5 4 . 5
1 3 1 3 8
1 6 2 9 9
1 5 0 4 7
2 4 5 4 6

1 3 1 3 8
16299

0 7 2 6 3
0 1 2 6 3

Mfr Part Number

CI-l/B-TO-4640-F
CC-l/R=TO-205R=F
C4=1/8-TO-1001-F
C4=1/8-TO-1331-F
C4-I/a-TO-5bR2-F

CS-l/8-TO-1419-F
C5=llC=TO-411-J
CCl/R=TO=b81S-F
CQ-118-10-1331-F
C4-1/9=To-b192-F

C5-l/4-TO-121-J
RF4C1/3-TO-9091-F
C4-1/8=10=1002-F
CCl/e-TO-3161-F
CS-l/8-TO-152R-F

C4=1/8-TO-619R-F
C 3 2
C5-l/4-TO-30Pl-F
C5=1/4-TO-30171-F
C4-1/8=30=28lR-F

72PRlOO
C4-1/8=TO=4lR5=F
CI-l/8=TO-4lR5-F
MFlC-l/2-,TO-151-F
MFlC-l/2-TO-15L-F

t!FlC=1/2-TO-151-F
C4=1/8-TO-IaZR-F
C4=1/8-TO-1213-F
C4-l/8-TO-3519-F
CC-l/8-TO-536R-F

HFlCI/Z-TO-39R2=F
CC-l/8-TO-ClSR-F
C4=1/8=TO-ZCSR-F
CC*1/8-TO-35lR-F
C4-1/8=TO-415R-F

c 3 2
C4-l/8-TO-35?R=f
CC-l/9-TO-&?5R-F
C 3 2
C4=l/a=TO-249R=F

CC-I/8-TO-LlSR-F
C4-l/E-TO-357R-F
CC-l/e-TO-536R-F
HF7C1/2-TO-39R2=F
BHHZ-R51-J

Cc-l/8-TO-3921-F
7 2 P R l K
C4=1/8=TO-ZbTl-F
a*HZ=R51-J
C4-l/a-TO-3921-F

12PRlK
C4=1/8-TO-2611-F

723%
723HC

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



Table 6-7. Board A7 Replaceable Parts List
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NOTES

PVLSE P E R I O D  *
“ERNlER  3
PULSE DOUBLE/NORMAL
PULSE DELAY 6
V E R N I E R  6
PULSE WIDTH 7
“ERNlER 8
AMPLITUDE 9
“ERNlER  1 0
OFFSET “er”i~r 11
OFFSET IwitCh  12
AMPLITUDE  1 3
VERNIER 14

WV+,
ccw

OFF
502.0
cw

2”km

PULSE PERIOD@ zon-1jl ov-

V E R N I E R  @ ccw

V E R N I E R  @ cw 2”l.m

ov-
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PULSE PERIOD 2 EXTI+l
V E R N I E R  3 cow
P”L9E  DOU9LElNORMAL  4 NORM

PULSE D E L A Y  9 35”-W
“ERNlER  9 ccw

PULSE WIDTH  7 SQVARE  WAVE

“ERNlER  8 ccw

AMPUTVDE  9 5.0-2.0
“ERNlER  10 cw
OFFSET vernier 11
OFFSET witch  12 OFF
iMPLlTUDE  1 3 5.cb2.0

“ERNlER  14 cw
OFFSET  vernier  15
OFFSET witch  16 OFF
NORM,CDMPL  switch 19 NORM
INTLOAD  20 IN
EXT WIDTH/NORM/RZlwitCh  29 NORM

P”k se(ttti”9s  81  for d.C.  masurem*“fs
Is.%  rat* I, except  for: 03oc

a

13A

PVLSE PERlOD  2 ml--l&A

V E R N I E R  3 cw

PULSE WIDTH  7 IOn-1p

V E R N I E R  8 center
029c

PVLSE P E R I O D  2 mn-lp
+12.9”

“ERNlER  J cw

PULSE WIDTH 7 mn-1p

V E R N I E R  9
- 1 2 . 5 ”  -

center

2Vlcm I
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S E C T I O N  7

I 1
I BACKDATING -.I

I 7 - l INTRODUCTION 7 - 3 CHANGE SEQUENCE

7 - 4
1

7 - 2 This section contains backdating informa- Changes are listed on the serial number order

tion which adapts this manual to instruments with serial that they occurred in the manufacture of the instru-

I
numbers lower than that shown on the title page. 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

I to the earliest change that applies to theserial number in
question. Table 7-l lists the serial numbers to which
each change applies.

Table 7-l Manual Backdating Changes

CHANGE 1 (for serial numbers 1412G00101  to
1412GOO170)

Table 6-4. Change the following components to:

A5 L3
A5 Lll
A 5  R44
A 6  RI02
A 5  RI39
A 6  RI68

9100 - 1613 COIL CHOKE .47/.rH
9100-  1612 COIL CHOKE .33/.rH
0757 - 0401 R-F 100 1% .125W
0698 - 3492 R-F 2.67K 1%
0757 -0407 R-F 200 1%.125W
0757 - 0437 R-F 4.75K 1%

Delete A5CR15,  A5CR41 and A5R199  (also delete
these components from board A5 component layout)

Add

A6 R35 0757 - 0400 R-F 90.9 1% .125W.

On board A5 component layout add R35 in place of
CR15. Change schematic 1, top right-hand corner, as

shown below.

FROM TO



.-
111

7-2

Schematic 2. Change R44 to 100 and RI39  to 200.
Change schematic 3 as shown below.

FROM

FROM

RI37
150

Schematic 4. Change l-1 1 to0.33bH,  R102  to 2.67K
and RI68  to 4.75K.

Table 6-5. Change the following components to:

A6 Cl 0160 - 2307 C-F 47PF 300V
A6 Q12 1854 - 0630 XSTR SI NPN
A6 R53 0757 - 0178 R-F 100 1%.125W
A6 R64 0698 - 3442 R-F 237 1% .125W

TO

Add

A6 C66 0160-0356 C-F 18PF 300V

On  the component layout for board A6 add C66 to the
left of potentiometer R65.

Schematic 5. Change the value of Cl to 47PF. Change
the value of R53 to 100 and the value of R64 to 237.
Add C66, value 18PF,  wired in parallel with LlO and
C65.

CHANGE 2 (for serial numbers 1412GOOlOl  to
1412600270) Board A5 component layout. Add C67 as
shown below.

I ON UNDERSIDE OF BOARD ’ I

i



F3
7-3

!I

.a
Table 6-4. Add the following component

3
A5 C67 0150 - 0093 C-F .OlpF  IOOV

.ed
Schematic 1. Add C67 as shown below.

RAMP VOLTAGE
SWING LIMITER

7 CHANGE 3 (for serial numbers 1412G00101  to
1412GOO330)  Change the complete component

8
layout for board A5 as shown on the following page.
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