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SECTION 1 

GENERAL INFORMATION 1 

l-l INTRODUCTION 

l-2 The 80126 is an extremely versatile, easy- 
to-operate pulse generator with a wide range of appli- 
cations. It has a complete set of variable pulse para- 
meters with a repetition rate of O-50 MHz and transi- 
tion times as low as 5ns. This makes it ideal for testing 
digital logic: RTL, DTL, TTL, some ECL and some 
MOS can be dynamically tested and noise patterns can be 
simulated. Any triangular or trapezoidal waveforms can be 
generated (up to a maximum ratio of 1:lOO or 1OO:l be- 
tween leading and trailing edge transitions) over the entire 

frequency range. The pulse polarity can be set to 
positive or negative and the pulse output format to 
symmetrical, normal or complement using front panel 
switches, without affecting pulse amplitude or offset. 
The complement format can be used to obtain duty 
cycles of 100% and symmetrical format provides a 
means of checking device threshold, driving operational 
amplifiers and simulating amplifier outputs. 

l-3 The 80128 has a selectable source impedance 
which makes impedance matching to the circuit under 
test very simple. It also has a square wave facility that 
is independent of width and delay settings and a 
double pulse facility that is useful for testing device 
recovery times and making noise immunity measure- 
ments. 

l-4 The front panel of the 80128 has been 
carefully designed to provide a logical layout of the 
controls; horizontal controls for pulse timing para- 
meters, vertical controls for pulse amplitude para- 
meters. Also, compatible pulse settings are guaranteed 
as long as that the pulse delay and pulse width controls 
are either set to the left of the pulse period control 
or; if set vertically below the period control, that the 

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. 

l-5 The 80126 will operate in three different 
modes as follows: 

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

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

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



l-2 

Table l-l. Specifications 

respect to triggar out- 
continuous adjust- 

_. 
Preslloot: < f 5% of puise”~mplikt&e: : PeriodJitter: <&I% i 50~s on any rate setting. 

_. /. 
<’ 

Pulse Width: < 1Ons to Is in’foyr r&es. ‘Vernier pro- 
vides continuous adjustment within rat&s. 

< 

1.5 Hz to 25 MHz in four ranges. Duty 
cycle ?u% I 3% up to 1 MHz, tolerance increases to 
f f5% at25 MHz. 

Width Jitter: < 0.1% t 50~s on any width setting. 

Maximum Duty Cycle: > 75% from 1 Hz to 10 MHz. 
decreasing to > 40% at 50 MHz. Up to 106% in 
COMPL mode. 

Maximum Qutpuk With INT LUADswitched IN, out- r  --7 

put is 5V across 50 ohms, iOV‘k& open’circu it. 
With !NT LOAD switched OUT, out&t $ IOV across 
50 ohms, Output circuit cann&& damaged by s 

Double Pulse: up to 25 MHz simulating 50 MHz. 

tgering another 80126/l 36. 

circuits. 

Trigger Output: > +1 U across 501;2, 16ns f 1 Ons wide. 
Suitable for trif 

EXTER&lAbLY CONTROLLED OPERATION 

’ “. --” -*‘- Short 
., 

..I ,’ Extarn$ Triggering 

Attenuatar: 4-step kenuator ‘:ee&c&i’&t&Z .ta O.BV 
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Table l-1. Specifications (cont’d) 
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Figure 2-l. 80128 and Supplied Accessories 



SECTION 2 

INSTALLATION 1 
2-l INITIAL INSPECTION 

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

2-3 The 80128 is delivered complete with the 
following items. 

ITEM 

Spare 0.5A fuse for 
220124OV operation 
Spare 1 A fuse for 
100/l 20 and 
220/24OV operation 
Power cord 
Manual 

HP Stock Number 

211 O-0202 

2110-0007 

see below 
08012-90001 

2-5 CLAIMS FOR DAMAGE 

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

2-7 REPACKING 

2-8 If the instrument is to be shipped to a Hew- 
lett-Packard Sales/Service Office, attach a tag showing 
owner,address, model and serial number and the repair 
required. The original shipping carton and packing 
material can be 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. 

2-4 The power cord delivered with th 80126 will 
be one of the following: 

NEMA TYPE SCHUKO TYPE 
HP Part No. 8120-1348 HP Part No. 8120-1689 

BRITISH STANDARD TYPE 
HP Part No. 8120-1351 

USED IN AUSTRALIA 
HP Part No. 8120-1369 

Figure 2-2. Power Cords 



2-9 PREPARATION FOR USE 

2-10 Power Cord 

2-l 1 The 3wire power cable supplied with the 

80128 when connected to the appropriate power outlet, 
grounds the instrument cabinet and panels. To preserve 
this safety feature when operating the instrument from 
an outlet without a ground connection use an appro- 
priate adapter and connect the ground lead (green/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 colour coding used in the cable will depend on the 
cable supplied (see Figure 2-2). 

2-13 POWER SOURCE REQUIREMENTS 

2-14 The model 80128 will operate from nominal 
ac line supplies of lOOV, 12OV. 220V or 240V (-lo%, 
+5%) at 48 Hz to 400 Hz. Two switches on the rear 
panel allow one of the four voltages to be selected. 

The power dissipation is lOOVA max. 

Before applying power to the instrument, check 
on the rear panel that the 80128 is set in accor- 
dance with local supply conditions (see para. 
2-14). If not, use a screwdriver to change the 
voltage selector positions. 

IWARNING( 

Remove power cord before removing cover. 

2-15 To replace fuses, remove left hand side cover 
to gain acress to inside of rear panel. Fuse location is 
shown in Figure 6-1, Page 64. 

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

2-17 TEMPERATURE REQUIREMENTS 

2-18 The 80128 will operate within specifications 
when the ambient temperature is between O°C (32OF). 

and 5Fr°C (131OFI.. It can be stored at temperatures 
between -4OOC (-40°F) and 75OC (167OF). 

2-19 RACK MOUNTING 

2-20 The 80128 can be mounted in a rack using 
the 15179A Adapter Frame. This frame has space for 
mounting either one or two 80128 pulse generators along- 
side each other in a rack. 

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



MAN pushbutton: push to generate single pulses when the RATE 
switch is set to EXT ft) or EXT f-1. 

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

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

@ PULSE DOUBLE/NORMAL switch: in the DOUBLE PULSE 
position the 80126 delivers two pulses for every trigger pulse - one 
pulse in phase with the trigger output and one delayed by the amount 
set on the PULSE DELAY controls. DOUBLE PULSE is not available 
in the EXT WIDTH mode and is automatically inhibited if selected. 
In the NORMAL position, for each trigger pulse, the 80126 delivers 
one pulse which is delayed on the trigger pulse by the amount set on 
the PULSE DELAY controls. 

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

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

0 PULSE WIDTH switch: for selecting the range of pulse width 
raquired in all modes except SQUARE and EXT WIDTH. 

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

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

0 10 LEADING EDGE vernier: for continuous adjustment of pulse 
leading edge transition time between limits of the range selected on 
the TRANSITION TIME switch. Clockwise rotation increases transition 
time. 

0 
11 TRAILING EDGE vernier: for continuous adjustment of pulse 
trading edga transition times between limits of the range selected on 
the TRANSITION TIME switch. Clockwise rotation increases transition 
time. 

0 12 AMPLITUDE (VI switch: for selecting range of output pub 
voltage. 

3-o 

0 13 Amplitude VERNIER: for continuous adjustment of output 
voltage between limits of the range selected on the AMPLITUDE (VI 
switch. Clockwise rotation increases the output amplitude. 

0 14 OFFSET switch: for enabling/disabling the offset VERNIER 
which permits the baseline of the pulse OUTPUT to be adjusted. In 
the OFF position, the baseline of the pulse OUTPUT is zero volts. 

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

0 16 OUTPUT connector: BNC connector. 

0 17 SYM/NORM/COMPL switch: SYM position provides an output 
that is symmetrical about the pulse baseline. NORMKOMPL reverses 
the duty cycle of the output: what was the normal output becomes 
the complement and vice versa. 

63 
INT LOAD switch: switches the internal 50 ohm load either 

IN or OUT. With load OUT, max. amplitude is doubled to 1OV. 

0 19 PULSE POLARITY switch: for selecting pulses of either positive 
or negative polarity with respect to the baseline. 

0 20 TRIGGER OUTPUT connector: BNC connector supplies positive 
trigger output. Trigger output is not related to the input in EXT 
WIDTH and RZ modes. 

0 21 GATE INPUT connector: BNC connector to which gate pulses are 
applied. The pulse output and trigger output are synchronous to the gate 
signal. 

0 22 TRIGGER INPUT connector: ENC connector to which trigger 
pulses are applied when the RATE switch is set to EXT f-) or EXTf+L 

0 23 LINE ON-OFF switch: press-for-on-press-for-off switch. 

0 24 EXT WIDTH, NORM, RZ switch: NORM enables synchronous 
pulse and trigger output. With rate switch set to EXT+ and this switch 
set to RZ (delay trigger) or EXT WIDTH (width trigger) the trigger 
output is asynchronous to signals applied to the INPUT connector. 

0 5 INPUT connactor: BNC connector to which RZ or EXT WIDTH 
trigger pulses are applied. Input disabled when rate switch is Set to an 
internal range. 

0 26 LINE lamp: glows when LINE ON/OFF switch is ON. 

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



SECTION 3 

OPERATING INSTRUCTIONS 1 
3-l GENERAL shows the controls identified by a reference number in 

a circle. The same reference numbers are used in the 

3-2 This section gives some general notes on the text when each control is mentioned. The control sett- 

operation of the 80128 together with operating instruc- ings shown in Figure 3-1 are the same as the initial 

tions for each of the operating modes: settings given for normal.internal trigger mode. 

NORM operating mode 
RZ operating mode 
EXT WIDTH operating mode 

Full setting up instructions are given for normal internal 
trigger mode. For each successive mode only the changes 
necessary to the control settings are given. For ease of 
operation the instructions will refer to Figure 3-l which 

3-3 OUTPUT FORMATS 

3-4 The voltage polarity of the output pulses 
can be set to positive or negative using the POLARITY 
switch 19 . This facility provides a simple means of 

0 
adapting the 89128 to drive circuits with shifted power 
supplies. 

+5v 

OV 

ov 

-5v 

Figure 3-2. Positive and negative pulse outputs 

3-5 The output pulse can be set to symmetrical, 
normal or complement using the SYM/NORM/COMPL 
switch 17 . Thus formats can be changed without having 0 
to re-adjust off set or amplitude controls. Symmetrical 
format provides a very simple means of checking device 
threshold levels, driving operational amplifiers and simula- 
ting amplifier outputs. 

BASELINE 

I:: 
OFFSET 

Figure 3-3. Symmetrical Pulse Output 



3-2 

3-6 Normal/Complement pulse switching can be 
used to provide duty cycles of up to 100% and for rapid 
switching between logic conventions when testing flip- 
flop set-up and hold times. 

+2v 

ov 

+2v 

ov 

Figure 3-4. Normal and Complement Outputs 

3-7 INTERNAL 50 OHM LOAD 

3-8 The internal 50 ohm load of the 8012B 
can be switched in or out using the INT LOAD switch 
(18). This makes impedance matching to the circuit 
under test very convenient and also provides a maximum 
pulse amplitude of + 1OV with the load switched out. 
When switched in, the output is 5V from 50 ohms into 
50 ohms. The DC-offset is automatically switched off 
when the load is switched out. 

3-9 CONTROL LAYOUT 

PULSE PERIOD 

AVOID THIS 
AREA 

3-10 The front panel of the 80128 has been 
carefully designed to provide a logical layout of the 
controls; horizontal controls for pulse timing parameters, 
vertical controls for pulse amplitude parameters. Thus 
a particular pulse can be set up extremely easily and 
quickly. Also, the pulse period, delay and width con- 
trols are designed in such a way that incompatible pulse 
settings will be noticed immediately. 

COMPATIBLE SETTINGS - 

Figure 3-5. Positioning of Controls 

3-11 Compatible pulse settings are guaranteed as 3-12 NORM OPERATING MODE 
long as the pulse delay and pulse width controls are 3-13 There are six ways of operating in the 
either set to the left of the pulse period control or;if normal mode: 
set vertically below the period control, that the delay Internal trigger - the repetition rate is 
and width verniers are set counter clockwise of the determined by the internal rate generator 
period vernier. 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/21 instead of the 
variable pulse width output. The frequency 
is divided by two. 

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

Double pulse - this mode can be selected 
with any of the above outputs except 
square wave. Two pulses are produced for 
each trigger pulse. The delay between each 
pulse in a air is variable using the delay 
controls 6 and @ 

All output pulses are preceded by a trigger PUlSe at the 
TRIGGER OUTPUT connector 20 0 In square wave 
mode the delay between the trigger output and the pulse 
output is fixed at 25 f 8ns, but in other modes the 
delay can be varied using the PULSE DELAY @ and 
VERNIER 6 controls. 0 

3-14 Internal Trigger 

3-15 In this mode the 80126 requires no external 
signal to produce an output. Rate, delay, width, transi- 
tion times, etc. are all adjustable using the front panel 
controls. The initial control settings (also shown in 

Figure 3-l) are given to assist someone unfamiliar 
with the operation of the 80128. The pulse and trigger 
outputs should be connected to an oscilloscope using a 
50 ohm system (as shown in Figure 3-6). The oscillo- 
scope (an HP 180C mainframe with 1801A and 1821A 
plug-ins) should be set with the sweep time at 5&div 
and the sensitivity at 2Vldiv. 
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Figure 3-6. Initial control settings and test equipment 



3-l 6 The circuits and controls involved in 
normal internal trigger mode are shown in Figure 3-7. 

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

3-17 The output pulses should appear at the 
OUTPUT @ connector as shown in Figure 3-8 
according to the settings of the POLARITY switch 
and the SYM/NORM/COMPL switch 17 . 0 0 19 

3-18 If the INT LOAD switch 18 is set to 0 
OUT, the internal 50 ohm load is switched out (this 
can only be done if the 80138 has an external 50 ohm 
load), the amplitude of the output pulse doubles and the 
offset is disabled. All other pulse parameters remain 
the same. 

3-19 External Trigger 

3-20 In this mode the repetition rate generator is 
disabled and each trigger pulse is produced by an exter- 
nal signal which is applied at the TRIGGER INPUT 
connector 22 . 0 The input signal can be sinewave 

of > 1.7V p-p (about zero) or pulses > 0.8V amplitude 
(Positive or negative) and at least 7ns wide. The 
amplitude must not exceed + 7V. 

a. Set the PULSE PERIOD control 0 2 
to EXT (+) to trigger on the positive going 
slope of the input or to EXT (-) to trigger 
on the negative going slope. 

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

3-21 The circuits and controls involved in 
normal external trigger mode are shown in Figure 3-9. 
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Figure 3-8. Output pulses in normal internal trigger mode 



3-22 The output ulses should appear at the 
TRIGGER OUTPUT 20 6 and OUTPUT 16 0 
connectors as shown in Figure 3-10 according to +- 

applied trigger and the setting of the PULSE PERIOD 
control 2 0 (either EXT+ or EXT-). 

+0.6V --- 

>+1v 
OV 

Positive trigger 
pulses width 
PULSE PERIOD @ =EXT(+) 

Sinewave trigger 
input width 
PULSE PERIOD @ =EXT(+) 

Negative trigger 
pulses width 
PULSE PERIOD @ =EXT(-) 

Sinewave trigger 
pulses width 
PULSE PERIOD @ =EXT(-1 

Trigger output 

:;::R OUTPUT @ 

Positive output 

+5v 

ov 
I 2558”s I 

4 
I FIXED I VARIABLE DELAY I 

DE LAY 35ns to 1s 

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

3-23 The output pulse parameters and format 
can be varied using the controls shown in Figure 3-9. 

3-24 Manual Trigger 

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

3-25 In this mode the repetition rate generator 
is again disabled and each trigger pulse is produced by 
pressing the MAN button 0 1 once. 

c. Press the MAN button 
each output pulse. 

0 1 once for 

a. Set the PULSE PERIOD control 2 0 
to either EXT(+) or EXT(-). 

3-26 The circuits and controls involved in normal 
manual trigger operation are shown in Figure 3-l 1. 



Figure 3-l 1. Normal Manual Trigger Mode - Block Diagram 

3-27 The output ulses should appear at the 
TRIGGER OUTPUT 20 and OUTPUT @ 

6 con- 
nectors as shown in Figure 3-12. 

Trigger output pulse 
at TRIGGER OUTPUT @ 

I Variable delay 
I <35ns to 1s 

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



3-28 The output pulse parameters and format 3-31 The square wave output can be produced as 
can be varied using the controls shown in Figure 3-11. follows: 

3-29 Square Wave Mode 

3-30 In this mode the pulse width is exactly half 
the pulse period (50% duty cycle). Pulse period, delay, 
transition times, amplitude etc. can still be varied using 
the front panel controls. A square wave output can be 
selected in any of the preceding operating modes; the 
following points must, however, be remembered. 

a. Output pulse has 50% duty cycle. 

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

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

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

a. Set the PULSE PERIOD control 2 0 to 
an internal range (as in normal internal trig 
ger mode) or to EXT and apply external 
trigger pulses at the TRIGGER INPUT 
connector 22 0 in order to determine the 
repetition rate of the output pulses. 

b. Set the PULSE WIDTH control 7 to 
SQUARE WAVE. 

0 

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

3-32 The circuits and controls involved in square 

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



>+1v I 
ov IA A Trigger output pulses 

I 
I 

at TRIGGER OUTPUT @ 

Positive output pulses 
at OUTPUT @ 

t 
0”  = ‘off 

Figure 3-14. Output pulses in square wave mode 

3-33 The output ulses should appear at the 

6 
OUTPUT connector 16 as shown in figure 3-14. 

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

The gate input must meet the following requirements: 

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

3-35 Gating Mode 
to disable the rate generator - 
input voltage < +0.8V or resistor < 16OSI 

3-35 The output pulses obtained in any of the 
preceding operating modes can be gated by applying 
an appropriate pulse to the GATE INPUT 21 . If 0 
square wave mode is gated, the level of the pulse base 
line after the gate has closed depends on the number 
of pulses during the gate ‘on’ time (see figure 3-17). 

PULSE PERlOD @ 
M*N button @ “ERNlER @ 

T 
/ 

: 

TRIGGER 
lNP”T @I 

TRiCGER _ RATE 
IN GENERATOR 

from gate input to ground. 

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

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

PULSE DELAY @ 
TRlGGER PULSE WIDTH @ 
OUTPUT c+b VERNIER @ “ERNER @ 

cl3 I I 

: : 

Figure 3-15. Normal gate mode - block diagram 



3-38 The output ulses should appear at the 

TRIGGER OUTPUT 20 6 
and OUTPUT @ 

connectors as shown in Figure 3-16. 

> +1v 

ov 

> +1v 

I 
Positive gate pulse at 
GATE INPUT 0 

I 
1 

First trigger pulse 
coincides with leading 

1 

I / 

edge of gate pulse 
Gated trigger output 

Gated positive output 
pulses at OUTPUT @ 

I---! I !I 
1 Variable delay 
, < 35ns - 1s 

\ 
If the gate closes during the generation 

closes 
of a pulse, the pulse is always completed. 

Figure 3-16. Output pulses in gate mode 
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Pulse output from I I i I 
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Pulse output from I PULSE 

solid lines OUTPUT 

Note that repetition rate is divided by 2. 
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Figure 3-17. Gated output in square wave mode 



3-39 RZ MODE 

3-40 In RZ mode external pulses, applied to the 
INPUT connector 25 0 on the 80128 rear panel, 

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

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

3-41 The circuits and contro!s involved in RZ mode 
are shown in Figure 3-18. 

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

b. Set the Mode Selector switch 2 
0 

to 
RZ. 

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

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

a. Connect the external signal to the 
tNPUT connector 25 on the rear 0 
panel of the 80126. 

3-44 The output ulses should appear at the 
OUTPUT connector 16 

6 as shown in Figure 3-19. 

RZ input pulses 
at INPUT connector @I 

Positive output 
pulses at OUT UT 

6 connector 16 

e I- 4 
Variable 

, &lay 
, <35nols 

Figure 3-19. Output pulses in RZ mode 

3-45 DOUBLE PULSE Mode Double pulse output is produced as follows: 

3-46 In this mode, the 80126 delivers two 
pulses at the OUTPUT connector 16 0 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 0 and @ 5 

a. Set the PULSE DOUBLE/NORM switch 

0 4 to DOUBLE. 

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

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

3-48 The circuits and controls involved in double 
pulse mode are shown in Figure 3-20. 



Figure 3-20. Double pulse mode - block diagram 

3-49 The trigger and out ut pulses should appear 
at the TRIGGER OUTPUT 20 and OUTPUT @ 6 
connectors as shown in Figure 3-21. 

> +1v 
I 1 I I 

Trigger pulses at 

OV TRIGGER OUTPUT @ 
i First 

nn nn nn nn Positive output 
pulses at OUTPUT @ 

Variable 
delay 
< 35nols 

delay 

Figure 3-21. Output pulses in double pulse mode 



3-50 EXTERNAL WIDTH MODE 

3-51 In this mode, external pulses, applied to the 
INPUT connector 25 on the rear panel, trigger the 0 
transition time-integrator (see figure 3-22) and cause 
the output amplifiers to change state at the threshold 
level of the input signal. Thus the pulse output is a 

shaped version of the input. It is also independent of 
the TRIGGER OUTPUT 20 

9 
. The external width 

input signal must be > +l to a maximum of f 5V 
in amplitude and must be at least 7ns wide. 

3-52 The circuits and controls involved in exter- 

nal width mode are shown in Figure 3-22. 

Figure 3-22. External width mode - block diagram 

3-53 The procedure for obtaining an output in b. Set the Mode Selector switch 24 to 0 
external width mode is as follows: EXT WIDTH. 

a. Connect the external signal to the 
INPUT connector 0 25 on the rear panel 
of the 80128. 

c. Set the pulse transition times, amplitude 
and output format as required. 
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3-54 The output pulses should appear at the OUTPUT connector 0 16 as shown in Figure 3-23. 

Threshold 
level + 

I 
Threshold 
level - 

Irregular external 
width input pulse-s at 
INPUT connector 0 

Positive output pulses 
at OUTPUT connector 16 0 

I i 

YFixed 7 
delay 

Figure 3-23. Output pulses in external width mode 

3-55 ADDITIONAL FACILITIES IN RZ 
AND EXT WIDTH MODES 

3-56 When operating in RZ or EXT WIDTH 
modes, the internal rate generator is available as an 
independent clock generator which 
at the TRIGGER OUTPUT connector 

output can be triggered internally, externally or manual- 
ly and can also be gated as in the normal operating mode. 
If this facility is not required, it can be switched off by 
setting the PULSE PERIOD control 2 to EXT and 
disconnecting the TRIGGER INPUT 

B 
0 . The cir- 

cuits and controls involved in this facility are shown in 
Figure 3-24. 



4-o 

SG.WAVE RZ/EXT. DWl3LE PULSE 
DIVIDER WDTH AMP 
019.50.51 0L3*L5.c6 

ATTENUATOR 
PULSE 
OUTPUT 

0 SWITCH 
0 VERNIER CONTROL 

I 
I 

SYM/ NORM ICOMPL 
SWITCH 

IN? LOAD 
SWITCH 

Figure 4-l. 80128 Pulse Generator - Block Diagram 



SECTION 4 

THEORY OF I OPERATION 

4-l INTRODUCTION 

4-2 A basic block diagram of the 80128 is shown 
in Figure 4-l and this diagram should be referred to 
when reading the following description. The pulse 
repetition rate is generated either internally by the rate 
generator, manually using a push-button, or externally 
by an applied signal. The pulses thus produced can be 
gated synchronously by applying an external gating 
signal to the gate input. The output of the rate generator 
is fed to the selector circuits and to the trigger amplifier 
to produce a trigger output. 

4-3 The 80128 can be used in one of three modes 
of operation: Normal mode, RZ mode and External Width 
mode. In Normal mode the pulses are generated as 
described above; 
In RZ mode external signals, applied directly to the delay 
generator, determine the repetition rate of the output 
pulses; In External Width mode external signals, applied 
to the integrator, determine width and repetition rate of 
the output pulses. The mode switching is accomplished 
by the selector circuits. 

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

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

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

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

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

TRIGGER 
INWT 

GATE 
05106 

A 

SWITCH 
011/013 

A 

PULSE 
SHAPER 

Q9/012 

TO 
YLECTOR 
CIRCUITS 

Figure 4-2. Repetition Rate Generator - Block Diagram 
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4-9 REPETITION RATE GENERATOR 

4-10 A block diagram of the repetition rate 
generator is given in figure 4-2 and a full schematic in 
diagram 1. These diagrams should be referred to when 
reading the following description. 

4-l 1 The pulse repetition rate is determined: 
a) by the internal rate generator 
b) externally using an applied signal 
c) manually using a push button. 

4-12 Internal rate generator 

4-13 When the internal rate generator is used, 
one of four period ranges is selected using the period 
range switch. In the three slower ranges, ramp capacitors 

(C23, C22, C21) are selected to provide the required 
repetition rate, transistors Cl1 7, Q18 and Ql9 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, CR 17 becomes forward biassed causing Ql 1 and 
013 to conduct and rapidly recharge the capacitor. 
The pulse period vernier controls 021 and 010 which 
act as a voltage swing limiter and determine the upper 
voltage limit to which the ramp capacitor can recharge. 
When the capacitor has recharged to this limit, 013 and 
Qll cut off thus allowing the discharge cycle to resume. 
The output from Ql 1 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/Q4. The negative output 
spikes from the collector of Q4 turn Q5 on and Q13 base 
rises so that Q13 and Ql 1 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 01 l/Ql3. One pulse is 
produced from Ql 1 each time the Manual pushbutton is 
pressed. 

4-l 8 GATING 

4-19 Gate singals 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) 08 turns on and 
enables the pulse source. Thus output pulses will be 
produced from the rate generator only during the gate 
input pulse ‘on’ time. 

4-20 SELECTOR CIRCUITS 
4-21 A block diagram of the selector circuits is 
given in figure 4-3 and is repeated for each mode of 
operation showing the signal paths used. Figures 4-l. 
4-3 and the schematic diagram 2 should be referred 
to when reading the following description. 

TO TRIGGER AMPLIFIER 
(122.029 

r------ -----------~~~---____ 

IDOUBLE PULSE I 

lo SDWRE VAVE FRUM MWRE FROM AZ/ 
DIVIOER WAVE OIVIOER EXT WIDTH 
(3L9.cE0.051 0L9.050.051 AMP AN0 LIMITER 

OL3.CILS.OL6 

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



4-3 

4-22 in Normal mode, the rate generator output is 
applied to the delay generator via Q15 and to the trigger 
amplifier via Q16. If double pulse mode is selected, the 
pulse is also applied to the width generator via differential 
amplifier Q54/Q55 (see schematic 3). 

TO T~;;G~;9AMPLIFIER TO T~;$G~;9AMPLlFlER 

r ------ --------- ------ ______ 
1 r ------ ---- ---------------__ 
1 

I 

A-l 
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016 CIRCUITS 

IDOUBLE PULSE1 IDOUBLE PULSE1 
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DIVIDER DIVIDER WAVE DIVIDER WAVE DIVIDER 
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0~9.a50.05~ aL9.a5o.a51 ab9.a50.051 ab9.a50.051 

EXT WIDTH EXT WIDTH 
AMP AND LIMITER AMP AND LIMITER 
aL3.aLs.aL6 aL3.aLs.aL6 

Figure 4-36 RZ Mode 
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Figure 4-3C. 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, 046, Q45 to the differential amplifier 
Q42/Q47 and gate Q44, to the delay generator. 

4-24 In Ext. Width mode the rate generator 
output is only used to generate trigger pulses, via 016. 
The Ext. Width input is applied, via Q43, 046, Q45 to the 
differential amplifier Q42/Q47 to pulse shaper 3 and the 
integrator. 
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Figure 4-30 Square Wave Mode 

4-25 In Square wave mode the output of the rate 
generator is applied, via 014, to the square wave divider. 
The output of the divider is applied to the trigger amplifier, 
via Q52, and pulse shaper 3 and the integrator, via Q48. 

4-28 The purpose of the delay generator is to 
delay the pulse source, whether from the internal rate 
generator, external trigger or from the RZ input, within 
the range of 35 ns to 1 s, with respect to the trigger 
output. 

4-26 DELAY GENERATOR 

4-27 A block diagram of the delay generator is 4-29 The current source (Q23). the monostable 
given in figure 44 and a full schematic in diagram 3. (Q30/Q31) and the recharge circiut (Q26) are controlled 
These diagrams should be referred to when reading the by the width switch so that the delay circuit is inhibited 

following description. in square wave and external width modes. 

QLL - RZ OUTPUT 

SELECTOR I 
CIRCUITS 

FIGURE L-34+ 
AND L-38 

I 
Q,S. ! NORMAL PULSE WTPUI 

RAMP CAP 
SELECTOR 

CIRCUIT 
C32.C33,C3L 

/ 

Figure 44 Delay Generator - Block Diagram 
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4-30 Under no-signal conditions, 031 is off, Q30 
is on and Q26 is acting as a sink for the ramp current. 
Thus the ramp current source (Q23) cannot charge the 
ramp capacitors. A positive pulse input signal turns 031 
on and Q30 off, Q26 follows 030 collector and thus is 
non-conducting. The selected ramp capacitor is charged 
by the current source Q23 until a level is reached when 
Q30 turns on again, which turns Q31 off. 026 now 

conducts again and rapidly discharges the selected ramp 
capacitor. The output from the monostable is a negative 
spike, coincident with the pulse input, followed by a 
positive spike which occurs some time later and is 
used to drive pulse shaper 2. The time between the pairs 
of spikes is the time taken for the ramp waveform to 
reach the threshold level of the monostable (Q30/Q31), 
i. e. the delay time. 

F&%!M&LSE 

FIGURE 4-4 

SOUARE WAVE INWT 
FROM 048 IN 
FIGURE 4-3D 

EXT WIDTH INPUT 
FROM 047 IN 
FIGURE 4-3C 

Figure 4-5 Width Generator - Block Diagram 

4-31 WIDTH GENERATOR 

4-32 A block diagram of the width generator is 
given in figure 4-5 and a full schematic in diagram 4. 
These diagrams should be referred to when reading the 
following description. 

4-35 If square wave or external width modes are 
being used, the output signals from the selector circuits 
in figures 4-3C and 4-30 are applied directly to pulse 
shaper 3 and both the delay and width generators are 
disabled. 

4-33 The function of the width generator is to 
create a pulse of defined width for each positive pulse 
spike received from the delay generator. The current 
source (Q34) and the monostable (Q40/041) are 
controlled by the width switch so that the width 
circuit is inhibited in square wave and external width 
modes. 

4-36 INTEGRATOR 

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

4-34 The width generator circuit is identical to 

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

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



TO OUTPUl 

Figure 4-6 Integrator - Block Diagram 

4-39 The leading and trailing edges of the pulse 
from the width generator turn the Schmitt trigger (Ql/ 
Q2) on and off. Transistors 01 to 06 turn on and off 
as follows: 

4-40 The leading edge of a pulse (beginning of tl) 
switches Ql on which in turn switches 04 and Q5 on. 
Current flows from the +17V line through 04 and charges 
the selected ramp capacitor (Cll, Cl2 or C13). The 
current flow is controlled by the leading edge vernier 
(R 7). Q5 acts as a current switch and delivers the current 
from Qll through Q5 to the -17V line. 

4-41 The ramp capacitor charges in a linear manner 
until CR6 becomes forward biased and begins to conduct 
via 09. Thus the pulse top is clamped at a potential 
defined by the voltage source Q9/QlO. 

4-42 At the end of period tl, Ql switches off and 
thus 04 and Q5 switch off. 02 switches on which in 
turn switches 06 and Q3 on. The selected ramp capacitor 
now begins to discharge through 06 to the -17V line. The 
current flow is controlled by the trailing edge vernier 
(R 8). Q3 acts as a current switch and supplies current 
from the +17V line to Q9. 

4-43 The ramp capacitor discharges in a linear 
manner until CR5 becomes forward biassed and begins 
to conduct via Ql 1. Thus the pulse base is clamped at a 
potential defined by the voltage source 01 l/Q12. The 
cycle is repeated when, at the end of t2, Q2 turns off 
and 01 turns on again. 

4-44 The voltage source Q35/Q36 supplies the 
reference voltage for switching the ramp capacitors. 
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4-45 The range capacitor Cl4 and R41/R42 
constitute a low pass filter which is active in the ranges 
between 0.5 /.rs and 0.5 s. The filter is turned on and off 
via CR13/CR14 and CR24 to CR27. 

4-46 OUTPUT AMPLIFIER 

4-48 The output of the integrator is applied to 
emitter follower Ql3 and then to phase splitter Q15. 
Transistor 014 adjusts the symmetry between the leading 
and trailing edge transition times in the vernier CW position. 
Roll-off adjustment for positive pulses is achieved using 
R104/CR17 and for negative pulses using Q17/Q18/R60. 

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

449 The appropriate pulse polarity is selected 
by relay K2 which is controlled via the pulse polarity 
switch sa. 

FROM 
INTEGRATOR 
FIGURE L-6 

To AMPLITUOE 
VERNIER ON 
FIGURE L-0 

Figure 4-7. Output Amplifier - Block Diagram 

4-50 The pulse is then applied to a push-pull 
amplifier (Q19 to Q24), the output of which is 
symmetrical about the baseline. High level amplitude 
adjustment is accomplished by adjusting voltage source 
Q27/026/R88 supplying the common base stage Q24. 
Low level amplitude adjustment is accomplished by 
adjusting voltage source Q25/Q26/R87 supplying the 
common base stage Q22. 

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

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

4-53 OFFSETS AND ATTENUATORS 

4-54 A block diagram of the offset and attenuator 
circuits is given in figure 4-6 and a full schematic in 
diagram 7. These diagrams should be referred to when 
reading the following description. 

4-55 Transistors Q30/032 and Q34/042 are pulse 
baseline current sources and the appropriate pair are 
switched on by the polarity switch. If symmetrical format 
is selected, both current sources are inhibited. 

4-56 Positive and negative pulse baseline adjustment 
is achieved using R 150 and R 149 respectively. 

4-57 In order to adjust the amplitude and maintain 
the correct output impedance, a four step attenuator (97) 
is used in conjunction with a ganged potentiometer 
network f R 11 /R 12). 

4-58 Transistors 033, Q39,Q41 and Q46 provide 
dc offset for the output pulse. If the offset switch (99) is 
set to off, transistors Q33 and Q41 are held off and there 
is no dc offset output. If the offset switch is set to on, 
the bias on the bases of Q33 and Q41 depends on the 
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FROM OUTPUT 
AMPLIFIER 
FffiURE L-7 1 

PULSE 
OUTPUT 

ON FIGURE L-7 

Figure 4-8 Offsets and Attenuators - Block Diagram 

setting of the offset vernier (R9). As the vernier is 
turned counter clockwise 033 is turned off and 041 
is turned on supplying a negative offset current. As the 
vernier is turned clockwise 041 is turned off and 033 
is turned on supplying a positive offset current. The 

4-59 POWER SUPPLIES 

4-50 The +17V and -17V power supplies are 
identical series regulated types using IC regulators (Ul 
and U2) and series pass transistors (Q43 and Q44). 

current is applied to an output load (Ll to L4, Fi8 to 
RlO). 

Resistors R 151 and R99 act as current sensing resistors 
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 verifi- 
cation and recalibration (internal checks and adjust- 
ments) procedures. 

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

5-4 REMOVAL OF COVERS 

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

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

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

5-15 Mother Board - Assembly 7 

5-16 Remove boards A5 and A6 as detailed in 
paragraphs 5-8 to 5-l 3. 

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

5-6 REMOVAL OF ASSEMBLIES 

5-7 Reference should be made to the Assembly 

Location diagram (6-J) before attempting to remove 
assemblies. Table 6-2 gives the colour code used to 
identify the internal wiring, eg. wire 93 is white with 
an orange stripe. 

5-8 Timing Board - Assembly 5 

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

5-10 Output Board - Assembly 6 

5-l 1 Disconnect wire 93 and unsolder coaxial 
cable W4 from board A6. 

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

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

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

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

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

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

5-23 (Remove the six screws securing board A7 to 
the front panel and carefully remove the board from 
the frame. 
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5-24 PERFORMANCE TESTS 
5-25 Tables 5-2 to 5-23 give the procedures for 
verifying that the instrument is working to the specifications. 
Rigid observance of the sequence in which the tests appear 
is unnecessary. 

5-26 INTERNAL CHECKS AND 
ADJUSTMENTS 

5-27 The internal checks and adjustments in tables 

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

5-28 SERVICE PRODUCT SAFETY 
CHECK 

5-29 This check (table 5-39) should be*performed 

following the internal checks and adjustments to verify the 
instrument safety. 



Table 5-1. Test Equipment and Accessories 

INSTRUMENT 

Counter 

BRIEF SPECIFICATION 

Frequency range 0 - 50 MHz with 
Prescaler plug-in 

RECOMMENDED MODEL 

HP 5245L 
HP 5252A 

Oscilloscope Dual-channel, 5OMhz bandwidth 
20mV/div sensitivity, sweep speeds 
lOOns/div to lsfdiv. with sweep 

delay 

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

Digital Voltmeter 1OOV range. Accuracy 
* (0.03% reading + 0.01% range). 

HP 3470 system 
comprising 34740A 
display and 34702A 
Multimeter. 

Sampling Oscilloscope Dual-channel, 1 GHz bandwidth HP 180C 
2mVldiv. sensitivity, sweep speeds with plug-in 
lOOps/div to 5Ops/div. 1810A 

Test Oscillator Frequency range 10 HZ to 10 MHz HP 6510 

Test Oscillator Frequency range 10 MHz to 500 MHz HP 32006 

Pulse Generator Rep. rate at least 1 MHz, HP 801 IA 

I 

variable width (1~s to looms), 
amplitude OV to + 5V. I 

ACCESSORIES 

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

I 
HP 10502A 

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

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

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

HP 10503A 

HP 11003A 

HP 1250-0077 
HP 1250~B780 

Tee Connector, 8NC HP 1250-0781 

50 ohm Feed-through termination HP 101OOC 

Pulse Adder HP 15104A 

20dB Attenuator, 50 ohm (2 required) HP 8491 A 



Table 5-2. Performance Test: Pulse Period 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORM 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 6 
TRANSITION TIME 9 
LEADING EDGE IO 
TRAINING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 16 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

5245L: 
FUNCTION 
SENSITIVITY 
TIME BASE 

2On-l/.l 
ccw 
NORM 
3%-l/l 
ccw 
Ion-l/.4 
ccw 
5n-0.5/l 
ccw 
CCW 
5.0-2.0 
cw 
OFF 

NORM 
IN 
+ 
NORM 

FREQUENCY 
1v 
adjust as necessary 

STEP INSTRUCTIONS 

1 Check repetition rate for each set of 
control settings given in table: 

PULSE PERIOD VERNIER PULSE PERIOD FREQUENCY 
2 3 

20n-l/.4 ccw < 20ns > 60~~~ 
l/l-.lm ccw <lees >iMt+ 
.lm-1Om ccw <.lms > i0Kbk 
lom-l ccw <lOms > 1OOHz 
lom-l cw >lS <lHr 

For the last setting, sat the 5245L 
FUNCTION switch to PERIOD AVERAGE 1 
and measure the pulse period. 
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Table 5-3. Performance Test: Pulse Delay 

INITIAL CONTROL SETTING 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL4 
PULSE DELAY 6 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMKOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

see step 1 
see step 1 
NORM 
see step 1 
ccw 
see step 1 
ccw 
5n-6.yl 
ccw 
ccw 
5.0-2.0 
cw 
OFF 

NORM 
IN 
+ 
NORM 

STEP INSTRUCTIONS 

1 For each of the control settings given in the table, 
measure the delay time between the leading edge of the 
trigger output pulse and the leading edge of the output 
pulse. 

PULSE PERIOD VERNIER PULSE DELAY PULSE WIDTH 
2 3 6 7 

lp- .lm 
l/J-.lm 
lOm-1 
lOm-1 

center 
center 
ccw 
cw 

35n - 1p 10n - l/.l 
l/J- .Im l/J-.lm 
.lm - 10m .lm - 10m 
lOm-1 .lm - 10m 

<35 ns 
Kl /.k 
<loo/.& 
<10 ms 
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Table 5-4. Performance Test: Pulse Width 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 6 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 16 
SYMINORMICOMPL SWITCH 17 
INT LOAD 16 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

see step 1 
cw 
NORM 
35n-lC( 
ccw 
see step 1 
ccw 
5n-B.5/.l 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
- 

NORM 
IN 
+ 
NORM 

STEP INSTRUCTIONS 

1 Measure the pulse width for each of the control settings 
given in table. 

PULSE PERIOD PULSE WIDTH 
2 7 

lp-.lm lp-.lm 
.lm-16m .lm-1Om 
lOm-1 lOm-1 

<lrS 
<.lmS 

<lOmS 

Table 5-5. Performance Test: Minimum Pulse Width 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 6 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 16 
SYMINORMICOMPL SWITCH 17 
INT LOAD 16 
POLARITY 19 
EXT WIDTHINORMIRZ SWITCH 24 

STEP INSTRUCTION 

20n-l/J 
Center 
NORM 
35n-l/.l 
ccw 
lOn-l/J 
ccw 
5n-0.5/J 
ccw 
ccw 
5.0-2.0 
cw 
OFF 

NORM 
IN 
neg. 
NORM 

RESUC 

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

2 Measure pulse width: Q 1OnS 

3 Set POLARITY 19 to + 
4 Measure pulse width: < 1OnS 



Table 5-6. Performance Test: Pulse Period Jitter 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYM/NORM/COMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R.? SWITCH 24 

l@-O.lm 
see step 2 
NORM 
35n-l/l 
ccw 
l/l-.lm 
ccw 
5”-0.5C1 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
- 
NORM 
IN 
+ 
NORM 

STEP INSTRUCTIONS 

1 Set the 1821A controls as follows: 
Main Sweep 10 msldiv 
Delayed Sweep lps/div 

Sweep Mode Norm. 
Delayed Trigger Auto. 
CM Delay 2.0 

2 Adjust pulse period VERNIER to obtain O.lmS pulse 
period on display. 

3 Switch Mode switch on 1821A to DELAYED. 

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

5 Set Magnifier to x 10. 
Display should be: 

I Jitter 

6 Measure pulse period jitter: <.l% of setting + 50 ps. 
(i.e., <Idiv.) 

Table 5-7. Performance Test: Pulse Delay Jitter 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/RZ SWITCH 24 

.lm-1Om 
see step 2 
NORM 
lC(-.lm 
see step 3 
lp-.lm 
Center 
5n-o.q.4 
ccw 
ccw 
5.0-2.0 
cw 
OFF 

IN 
+ 
NORM 

STEP INSTRUCTIONS 

1 Set the 1821A controls as follows: 
Main sweep 50 msldiv 
Delayed Sweep l&lsldiv 
Sweep Mode Norm. 
Delayed Trigger Auto. 
Magnifier xl 

2 Adiust pulse period VERNIER 3 to obtain 0.4mS pulse 
period on display. 

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

4 Switch Mode switch on 1821A to DELAYED. 

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

6 Set Magnifier to x 10. 
Display should be: 

7 Measure pulse delay jitter: <.l% of setting + 50 Ps 
(i.e., < 1 div.) 
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Table 5-8. Performance Test: Pulse Width Jitter 

INITIAL CONTROL SETTING 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 6 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 16 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

.lm-l&n 
see step 2 
NORM 
35n-l/.4 
ccw 
l/.I-.lm 
see step 3 
5n-o.5/.l 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
- 
NORM 
IN 
+ 
NORM 

STEP INSTRUCTIONS 

1 Set 1821 A controls as follows: 

Main Sweep 50 msldiv 
Delayed Sweep lwldiv 
Sweep Mode Norm. 
Delayed Trigger Auto, 
Magnifier Xl 

2 Adiust pulse period VERNIER 3 to obtain 0.4ms pulse 
period on display. 

3 Adjust pulse width VERNIER 8 toobtain O.lms pulse 
width. 

4 Switch Mode switch on 1821A to DELAYED. 

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

6 Set Magnifier to x 10. 
Display should ba: 

Jiner 

7 Measure pulse width jitter: <.I% of setting + 50 ps 
(i.e., < 1 div.) 

Table 5-9. Performance Test: Square Wave 

INITIAL CONTROL SETTINGS INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WlDTHlNORMlRZ SWITCH 24 

see step see step 1 
see step see step 1 
NORM NORM 
3&-l/J 3&-l/J 
ccw ccw 
SQUARE WAVE 

5n-O.6/.l 
ccw 
ccw 
5.0-2.0 
cw 
OFF 

NORM 
IN 
+ 
NORM 

STEP INSTRUCTIONS 

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

PULSE PERIOD VERNIER Symmetry 

2 3 

20n - lfi ccw 50%+15% 
20n-lfi cw 50% z?z 5% 
lp-.lm ccw to cw 5O%f5% 
.lm-1Om CCWtOCW 6O%f5% 
lOm-1 ccwtocw 50%&5% 

2 For all settings of the pulse period control 
check that the pulse width equals pulse OFF 
time within the above limits.. 
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Table 5-10. Performance Test: Duty Cycle 

I 4OEmA 
INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMKOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTHINORMIRZ SWITCH 24 

STEP INSTRUCTIONS 

see step 1 
see step 1 
NORM 
35n-l/.l 
ccw 
see step 1 
see step 1 
5n-0.5p 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
- 

NORM 
IN 
+ 
NORM 

1 For each sat of control settings given in the table below, 
display the output pulse so that it occupies half of the 
display (see diagram): 

Centre Line 

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

Outy Dycle Max = 
Pulse Width (Tw) 
Pulse Period (Tp) ’ loo% 

Table 5-l 1. Performance Test: Manual Operation . 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTHINORMIRZ SWITCH 24 

EXTt 
- 

NORM 
35n-l/J 
ccw 
l/J-.lm 
cw 
5n-0LQ.t 
cw 
cw 
5.0-2.0 
cw 
OFF 
- 

NORM 
IN 
t 
NORM 

STEP INSTUCTIONS 

1 Press MAN button 1. 

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

RESULTS 

PULSE PERIOD VERNIER PULSE WIDTH VERNIER 
2 3 7 8 

lu-.lm 
.lm-1Om 
lOm-1 

cw 
cw 
cw 

lu-.lm 
.lm-1Om 
tom-1 

Adjust for 1uS >75% 
Adjust for 0.1 mS >75% 
Adjust for 1OmS >75% 
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Table 5-l 2. Performance Test: External Width Operation 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/RZ SWITCH 24 

EXT + 
- 

NORM 

5n-O.5# 
ccw 
ccw 
5.0-2.0 
ccw 
OFF 

NORM 
IN 
+ 
EXT WIDTH 

STEP INSTRUCTIONS 

1 APPly external width pulses of ;i I V to INPUT 25 
(> 100 mV on Scope). 

2 Output should be as shown below. 
Note leading and trailing edges of output pulses are 
delayed on input pulses by a fixed delay of approx. 
3Ons. This is the propagation delay of the 80129 
internal circuitry. 

RESULTS 

Table 5-13. Performance Test: RZ Operation 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTHINORMIRZSWITCH 24 

EXT t 

NORMAL 
35n-l/.l 
ccw 
lOn-l/l 
Center 
5n-O.E$.l 
ccw 
ccw 
5.0-2.0 
ccw 
OFF 

NORM 
IN 
t 
RZ 

STEP INSTRUCTIONS RESULTS 

1 Apply RZ pulsesof >lV to INPUT 25 (>lOO mV 
on Scope). 

2 Output should be: 
Co” l-l , 

--I I-- fixed adlay (approx. Sons) 

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

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTHINORMIRZ SWITCH 24 

2&l-l/l 
ccw 
NORM 
35n-l/.4 
ccw 
lOn-1j.t 
ccw 
5n-0.5/J 
ccw 
ccw 
5.0-2.0 
ccw 
OFF 
- 

NORM 
IN 
+ 
NORM 

ll1111111111llI 1111 

3 Check that leading edge of first trigger output pulse 
(TRIGGER OUTPUT 26) occurs a short time (owing 
to fixed delay) after the leading edge of the gate pulse. 

STEP INSTRUCTIONS 

1 Apply gate pulse of > 1.5V to GATE INPUT 25. 
0 150 mV on Scope). 

2 Check that output pulses at OUTPUT 16 only occur 
during ON time of gate pulse: Turn pulse period 
VERNIER 3 slowly CW andcheck gate operation for 
all pulse periods. 

1 last pulse 
(worst case) 

4 Check that last pulse width is correct even when gate 
pulse trailing edge occurs iust before or during the last 
pulse (owing to the effect of the fixed delay of approx. 
45nd. 



Table 5-l 5. Performance Test: External Trigger 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE IO 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER I5 
SYMINORMKOMPL SWITCH I7 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM RZ SWITCH 24 

STEP INSTRUCTIONS 

I Set the 6518 controls as follows: 

Range 
Vernier 
Attenuator 
Amplitude 

EXT + 
- 

NORM 
35n-I/.l 
ccw 
.Im-1Bm 
Center 
5n-0.5/d 
ccw 
ccw 
5.0-2.0 
cw 
OFF 

beration 

- 

NORM 
IN 
+ 

NORM 

Xl00 
2.5 
+lO dB ll.OVi 
0.61V (RMSl 

2 Center both vertical channels on the oscilloscope and 
observe the waveforms. The leading edge of the output 
pulse shall occur during positive slope of the sinewave. 

3 Set PULSE PERIOD 2 to EXT l-1: the leading edge of 
the output pulse shall occur during negative slope of the 
sinewave. 

Table 5-16. Performance Test: High Frequency 
Trigger Operation 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE IO 
TRAILING EDGE 11 
AMPLITUDE I2 
VERNIER I3 
OFFSET SWITCH I4 
OFFSET VERNIER 16 
SYMINORMKOMPL SWITCH I7 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

EXT + 

NORM 
35 n-l/l 
ccw 
Ion-I/J 
ccw 
5n -0.5/J 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
- 

NORM 
IN 
+ 
NORM 

STEP INSTRUCTIONS 

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

2 Set PULSE PERIOD 2 to EXT-. 

3 Repeat step 1. 
Note that there is a delay of 26ns*8ns between the 
trigger input and output. 
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Table 5-l 7. Performance Test: Trigger Output 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 6 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

20n-l/l 
ccw 
NORM 
35n-l/.I 
ccw 
Ion-l/J 
ccw 
k-0.5/J 
ccw 
ccw 
2.0-1.0 
cw 
OFF 
- 

NORM 
IN 
+ 
NORM 

STEP INSTRUCTIONS RESULTS 

1 Measure amplitude of trigger output pulse >l.OV 
(TRIGGER OUTPUT 20. 

2 Measure width of trigger output 16ns f 1Ons 
pulse at 56% of pulse amplitude. 

3. Turn VERNIER 3 slowly from 
CCW to CW, the amplitude and 
width limits given must be true 
for the whole range. 

4 Switch PULSE PERIOD 2 to range 
1 u -. 1 m and repeat steps 1 to 3 

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

PULSE PERIOD 
2 

lu-.lm 
.lm-1Om 
lOm-1 
1 u-.1 m 
.lm-1Om 
IOm-1 

VERNIER 
3 

ccw 
ccw 
ccw 
cw 
cw 
cw 

Table 5-18. Performance Test: Rise and Fall Times 
CSlow ranges) 

OSClLLOscoPE 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 6 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 16 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

l/&.lm 
ccw 
NORM 
35n-l&l 
ccw 
SQUARE WAVE 

0.5j.h5op 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
- 

NORM 
IN 
+ 
NORM 

STEP INSTRUCTIONS 

1 Adjust oscilloscope sensitivity for full screen pulse dis- 
play and measure rise and fail times between 10% and 
90% of amplitude for each of the following control settings, 

TRANSITION TIME 
9 

0.5u-5ou 
50u-5m 
5m-0.5 
0.5u-5ou 
50u--5m 
5m-0.5 

RESULTS 
LEADING EDGE 10 
TRAILING EDGE 11 

ccw <0.5u 
ccw < 5ous 
ccw <5mS 
cw >5ous 
cw %mS 
cw >a.!3 
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Table 5-19. Performance Test: Rise and Fall Times 

(Fast ranges) 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 6 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMICOMPL SWITCH 17 
INT LOAD 16 
POLARITY 19 
EXT WIOTHINORMIRZ SWITCH 24 

20n-l/.l 
cw 
NORM 
35n-l&l 
ccw 
SQUARE WAVE 
- 

5n -0.5/J 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
- 

NORM 
IN 
+ 
NORM 

STEP INSTRUCTIONS RESULl 

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

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

3 Measure rise and fall times: < 5nS 

4 Set POLARITY 19 to -and repeat steps 1 to 3. < 5nS 

5 Turn LEADING EDGE lOand TRAILING EDGE 11 
verniers fully CW and measure rise and 
fall times between 10% and 90% of amplitude. 3.W 

6 Sat POLARITY 19 to + and repeat step 5. >/0.5us 

Table 5-20. Performance Test: Transition Time Linearity 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

STEP INSTRUCTIONS 

20n-l/J 
see step 1 
NORM 
35n-l/J 
ccw 
lOn-l/l 
see step 2 
5n-0.5p 
see step 3 
see step 3 
5.0-2.0 
see step 4 
OFF 

NORM 
IN 
+ 
NORM 

RESULT 

1 Adjust pulse period VERNIER 3 to obtain a pulse 
period of 100nS. 

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

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

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

5 Refer to diagram: 

r !‘I\ 

6 Measure risetime and falltime linearity: <5% 

7 Repeat steps 1 to 6 with POLARITY 19 set to -: <5% 



5-15 

Table 5-21. Performance Test: Pulse Shaping 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 6 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 
SYMINORMICOMPL SWITCH 17 
INT LOAD 16 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

20+1/J 
ccw 
NORM 
35n-l/l 
ccw 
SQUARE WAVE 
- 
5n-0.w 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
- 

NORM 
IN 
+ 
NORM 

STEP INSTRUCTIONS RESULTS 

1 Measure preshoot, overshoot and ringing of the 
pulse es a percentage of pulse amplitude. 
Refer to diagram below. 

<+5% 

2 Set POLARITY 19 to - 

3 Repeat step 1. 

Table 5-22. Performance Test: Attenuator Calibration 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 

TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 16 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/RZ SWITCH 24 

20n-l/.4 
cw 
NORM 
35n-l/l 
ccw 
IOn-l/.l 
Center 
5n-0.5/J 
ccw 
ccw 
5.0-2.0 
cw 
OFF 

NORM 
IN 
+ 
NORM 

AMPLITUDE 12 VERNIER 13 INT LOAD 18 

5.0 - 2.0 
5.0 - 20 
20 - 1.0 
20 - 1.0 
1.0 - 0.5 
1.0 - 0.5 
0.5 - 0.2 
0.6 - 0.2 

IN 

cw a 5.0 
CCW G2.0 
cw > 2.0 
CCW Gl.0 
cw 21.0 
CCW Go.5 
cw 20.5 
CCW Go.2 

OUT 

>lOV 
Q4V 
24v 
<2v 
>2v 
QlV 
>lV 
<0.4v 
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Table 5-23. Performance Test: DC Offset 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 16 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

STEP INSTRUCTIONS 

1 Disconnect 80128 from oscilloscope 

2 Center the oscilloscope display trace 

3 Reconnect 80128 to the oscilloscope 

4 Set OFFSET 14 to ON 

5 VERNIER 16 fully CW 

6 Measure positive offset: 

7 Turn VERNIER 15 fully CCW 

8 Measure negative offset: 

9 Turn OFFSET 14 to OFF 

EXT + 
ccw 
NORM 
35n-l/J 
ccw 
IOn-lp 
ccw 
k-0.5/1 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
- 

NORM 
IN 
+ 
NORM 

RESULTS 

>+2.5v 

>-2.5V 

10 Output pulse baseline should be at center of oscilloscope 
display. 

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

INITIAL CONTROL SETTINGS 80128: 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORM 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TlME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
SYMINORMICOMPL SWITCH 17 
INTLOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

3444A: 

EXT 
ccw 
NORM 
3%-1/J 
ccw 
lOn-l/J 
ccw 
5n-0.w 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
SYM 
IN 
Positive 
NORM 

FUNCTION SWITCH VOLTS 
RANGE SWITCH 1oBv 

STEP INSTRUCTIONS 

t--z-- 

Connect the DVM between the +17V TP 0 
on board A6 and GND. Adjust A6R153 

‘) 

R 152 

for +17V f 100mV. 

Connect the DVM between the -17V 
TP on board A6 and GND. Adjust 
A6R97 for -17V f 100mV. 

i 

J 

0 
E 

Ul 1 

BOARD A6 

0 U2 

-17V TP 

0 

0 
0: 
0 



INITIAL CONTROL SETTINGS 

80128: 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORM 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R.? SWITCH 24 

5245L: 

SENSlTlVlN 
SIGNAL INPUT 
TIME BASE 
FUNCTION 

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

20n--l/i 
ccw 
NORM 
35n-l&f 
ccw 
loll-l/J 
ccw 
5n-0.511 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
SYM 
IN 
positive 
NORM 

0.1 
AC 
O.lms 
FREQUENCY 

STEP INSTRUCTION 

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

BOARD A5 
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Table 6-26. Internal Checks and Adjustments: Delay and 
Width Timing 

I ,OxoA I 

INITIAL CONTROL SETTINGS 

80128: 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORM 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSlTlON TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R.7 SWITCH 24 

1. Pulse Delay 

STEP INSTRUCTION 

1 Set up the oscilloscope as follows: 

1801A: 
DISPLAY ALT, channel 8 
VOLTSIDIV 2V 
POLARITY + UP, DC INPUT 

1821 A: 
TIME/DIV .0.211s 

l/J-O.lm 
cw 
NORM 
35n-lp 
cw 
lOn-l/.4 
cw 
5n-0.w 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
SYM 
IN 
positive 
NORM 

2 Set the leading edge of the trigger output pulse on the 
first.vertical line on the screen Measure the time of the 
leading edge of the output pulse. Adjust A5 C35 for a 
nominal 1.2/k Limits > 1 .I/.& < 1.35&. 

L Channel B 

I 

I 

Channel A 
I 
I 

2. Pulse Width 

STEP INSTRUCTION 

1 Set the oscilloscope DISPLAY switch to channel A only. 

2 Set the pulse leading edge on the first line of the screen. 
Adjust A5 C45 for a nominal 1.3jls. Limits> l.l@s 
< 1.5~s (Min. width with vernier 8 in CCW position 

is< 10 ns, using sampling oscilloscope). 

BOARD A5 



Table 5-27. Internal Checks and Adjustments: 
Amplitude and Baseline 

OSClLLOscOPl 

INITIAL CONTROL SETTINGS 

80128: 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORM 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 

TRANSlTlON TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
SYMINORMKOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

181OA: 

TIME/CM 
MILLIVOLTS/CM 

BOARD A6 

20n-l/.l 
cw 
NORM 
35n-l/.4 
ccw 
Ion-l/J 
adjust for 50 % 
duty cycle 
5n-0.5/J 
ccw 
ccw 
5.0-2.0 
cw 
OFF 
SYM 
OUT 
positive 

O&S 
2OOmV 

Table 5-27. cont’d. 

STEP INSTRUCTION 

Disconnect the 80126 pulse output from the oscilloscope 
and center the beam on the oscilloscope screen. Reconnect 
the 80126 output. 

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

Set the 1810A to 1OmVlcm. 
Set the 80128 SYMINORMICOMPL SWITCH 24 to NORM. 

Disconnect the 80126 pulse output from the oscilloscope 
and center the beam on the oscilloscope screen. Reconnect 
the 80128 output. 

Adjust A6 R150 to center the baseline. 

Set the 80128 POLARITY SWITCH 19 to negative. 

Adjust A8 R149 to center the baseline. 

LLD- baseline .-. 7-n’ r 
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Table 5-28. Internal Checks and Adjustments: Pulse Clipping and Roll-Off 

INITIAL CONTROL SETTINGS 

PULSE PERIOD 2 
VERNIER 3 
PULSE DOUBLE/NORM 4 
PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITIJDE 12 
VERNiER 13 
OFFSET SWITCH 14 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

l/l-O.lm 
see below 
NORM 
35n-1p 
ccw 
1 On-l/A 
cw 
5n-0.w 
CW 
cw 
5.0-2.0 
10 cm deflection 
OFF 
NORM 
IN 
negative 
NORM 

1. Pulsa Clipping 

STEP INSTRUCTION 

1 Adjust the pulse period vernier for a stable display. 

2 Adjust A6 R69 for the best possible pulse shape. 

/ \ 
l-RI . \ 1 

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

4 Dispfay the pulse trailing edge and measure the 
falltime. 

5 Adjust A6 R135 for equal rise and fall times 
(>0.5qb). 
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Table 5-28. kont’d) Table 5-28. (cont’d) 

2. Pulse Roll-off 

STEP INSTRUCTION 

1 Set the 80128 transition time verniers 10 and 11 to CCW. 

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

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

4 Position the pulse trailing edge symmetrically on the screen. 

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

6 Adjust A61760 for equal roll-off on both the leading and 
trailing edges. 

R152 

cl 

R63 

0 

\ ,,-@ -R99---- 

BOARD A6 

7 

8 

9 

10 

11 

Adjust A6R130for a nominal 80ns roll-off. Limits>60ns 
<lOOns. 

Set both 80128 transition time verniers 10 and 11 to CCW. 

Position first the pulse leading edge and then the pulse 
trailing edge on the screen and check the transition times. 
They should be <5ns. 

Set the 80128 polarity switch 19 to positive. 

Repeat steps 2 to 5 for the positive pulse and adjust 
A6R104 for equal roll-off on both the leading end trailing 
edges. 

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

BOARD A6 
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Table 5-29. 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 6 
TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
SYMINORMICOMPL SWITCH 17 
INT LOAD 18 
POLARITY 19 
EXT WIDTH/NORM/R2 SWITCH 24 

20n-l/.4 
ten ter 
NORM 
35n-l/J 
ccw 
lOn-l/.4 
ccw 
5n-0.5/J 
ccw 
ccw 
5.0-2-O 
cw 
OFF 
NORM 
IN 
positive 
NORM 

Table 5-29. (cont’d) 

STEP INSTRUCTION 

1 Position the output pulse on the oscilloscope screen. 

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

s.snr - 

A--L 

- ---so%mw. 

3 Set the 80128 pulse double/norm switch to double. 

4 Adjust the 80128 delay vernier 6 for a pulse delay of 
>20ns between the pulse leading edges. 

5 Adjust A5R188 to produce a first (undelayed) pulse of 
the same width as the delayed pulse (9.5ns - see step 2) 

-cJ)- -c:n- BOARD A5 

-cc34 - 

I I I 
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Table 5-30. Service Product Safety Check 

STEP INSTRUCTION 

Visually inspect interior of 80128 for any sign of ab- 
normal internally generated heat, such as discolored printed 
circuit boards or components. damaged insulation, or 
evidence of arcing. Determine and remedy ceuse of any 
such condition if the product is in warranty. Disconnect 
power cord from line. 

Check resistance from 80128 cabinet to ground pin on 
power plug with suitable ohmmeter. The reading must be 
less than one ohm. Flex the power card while making this 
measurement to detect any intermittent discontinuitv. 
Check internal ground connections on boards and frame. 
Also check resistance of any front or rear panel ground 
terminals marked g. 

Check resistance from 80128 cabinet to line and neutral 
(tied together) with the power switch on and the power 
source disconnected. The minimum acceptable resistance 
is two megohms. Replace any component which results 
in a failure or refer to production Memo or Service Note 
issued by product division for alternate action. 

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

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

Check that all coaxial cables and wires inside the 80128 
are properly connected. Check that all boards are properly 
connected and that there is good thermal contact between 
the power supply transistors and the rear panel heat sink. 

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



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

Hewlett-Packard 
Model 80128 Tested by 
Pulse Generator 
Serial No. Date 

Table 
Results 

No. Test Description Specified Actual 

5-2 Pulse Period 
20n-l/l ccw <20ns I X0MH.z 

cw >lps / <lMHz 
lc(-.I m ccw <lps / >l MHz 

cw >.lms / <lOkHz 
.lm-IOm ccw <.lms / >lOkHz 

cw >lOms / <lOOHz 
IOm-1 ccw <lOms / >lOOHz 

cw >ls/<lHz 

5-3 Pulse Delay 
35n-1M ccw <35ns 

cw >lPS 
l/.rs-.lm cw >l oocls 

ccw <lj.ls 
.lm-1Om cw >lOms 

ccw <l oo/..ls 
IOm-1 cw >ls 

ccw <I Oms 

54 Pulse Width 
lOn-l/.r cw >l/.ls 
lfi-.lm cw >.lms 

ccw <I/& 

.lm-1Om cw >l Oms 
ccw <.lms’ 

lOm-1 cw >ls 
ccw <l Oms 

5-5 Minimum Pulse Width 
step 2 <l Ons 
step 4 <l Ons 

5-6 Pulse Period Jitter 
step 6 Cl% 
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Table 5-31 Performance Test Record (2 of 4) 

Table 
No. Test Description Specified 

ReJUlts 

Actual 

5-7 

step7 

Pulse Delay Jitter 
Cl% 

5-S 

step 7 
Pulse Width Jitter 

<.l% 

5-Q 

step 2 

Square Wave 
20n-ll* 

l/.k.lm 

.lm-1Om 

lOm-1 

ccw 
cw 
ccw 
cw 
ccw 
cw 
ccw 
cw 

50% + 15% 
50% ?r 5% 
50% * 5% 
50% + 5% 
50% f 5% 
50% + 5% 
50% f 5% 
50% 2 5% 
- satisfactory Cl 

not satisfactory 0 

5-10 Duty Cycle 
lp-.lm 
.lm-1Om 
lOm-1 

>75% 
>75% 
>75% 

5-l 1 Manual Operations - satisfactory q 
not satisfactory Cl 

5-12 External Width 
step 2 - satisfactory cl 

not satisfactory Cl 

5-13 RZ Operation 
step 2 - satisfactory cl 

not satisfactory cl 

step 3 satisfactory 0 - 
not satisfactory El 



Table 5-31 Performance Test Record (3 of 4) 

Table 

No. Test Description Specified 

Results 

Actual 

5-14 Gate Operation 
step 2 - satisfactory El 

not satisfactory cl 
step 3 - satisfactory cl 

not satisfactory 0 
step 4 - satisfactory Cl 

not satisfactory cl 

5-15 External Trigger Operation 
step 2 - satisfactory cl 

not satisfactory cl 
step 3 satisfactory cl 

not satisfacotry cl 

5-16 High Frequency Trigger Operation 
step 1 - satisfactory cl 

not satisfactory cl 
step 3 - satisfactory cl 

not satisfactory 0 

5-17 Trigger Output 
Amplitude >I .ov 
Width 16ns + Ions 

step 3 - satisfactory 0 
not satisfactory cl 

step 4 - satisfactory 0 
not satisfactory cl 

step 5 - satisfactory cl 
not satisfactory cl 

5-18 Rise and Fall Times (slow) 
0.51.c-5oc( ccw 

cw 
50/J-5m ccw 

cw 
5m-0.5 ccw 

cw 

<0.5jls 
xo/.ls 
<5o/Js 
Xms 
<5ms 
X.5s 
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Table 5-31 Performance Test Record (4 of 4) 

Table 
No. Test Description Specified 

Results 

Actual 

5-19 
step 3 
step 4 
step 5 
step 6 

Rise and Fall Times (fast) 
Q5ns 
G5ns 
x.5/& 
x.5/.& 

5-20 
step 6 
step 7 

Transition Time Linearity 
<5% 
<5% 

5-21 Pulse Shape 
Polarity + Preshoot 

Overshoot 
Ringing 

Polarity - Preshoot 
Overshoot 
Ringing 

<5% 
<5% 
<5% 
<5% 
<5% 
<5% 

INT LOAD 

5-22 Attenuator Calibration 

5.0-2.0 cw 
ccw 

2.0-l .o cw 
ccw 

1 .o-0.5 CW 
ccw 

0.5-0.2 cw 
ccw 

In out 
xhov >lOV 
G2.OV GlV 
>2.ov XV 
Gl .ov G2V 
>l .ov >2v 
GO.5V QlV 
x.5v >lV 
GO.2v G.4V 

5-23 DC Off set 
step 6 8+2.5V 
step 8 >-2.5V 
step 10 - satisfactory cl 

not satisfactory Cl 



SECTION 6 

DIAGRAMS AND REPLACEABLE PARTS 1 
6-1 INTRODUCTION 

6-2 This section contains the circuits, component 
location diagrams and the lists of replaceable parts. 
Waveforms shown with the circuits are included for 
guidance only and failure to observe identical results 
should not be automatically taken as indication of a fault. 

6-3 ORDERING INFORMATION 

6-4 General 

6-5 The replaceable parts tables give parts in 

alphanumerical order of their reference designators and 
indicate the description and HP stock number of each 
part, together with any applicable notes. 

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

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: 

al 

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 

BT =’ battery 
C = capacitor 
CP = coupler 
CR = diode 
DL = delay line 
DS = lamp 
F = fuse 
FL = filter 
HR = heater 
J = jack 
K = relay 
L = inductor 
M = meter 

U 
P 
Q 
R 
RT 
S 
T 
TB 
V 

VR 
W 
X 
Y 
TP 

= micro-circuit 

= plug 
= transistor 
= resistor 
= thermistor 
= switch 
= transformer 
= terminal board 
= vacuum, tube, neon 

bulb, photocell, etc. 
= voltage regulator 
= cable 
= socket 
= crystal 
= test point 
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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 
9 white 

I Encloses front panel nomenclature 

17; Microcirciut 

s Screwdriver Adjustment 

- Primary Signal Path 

931 

> 

Indicates wire colour using 
resistor colour code. 

-931- 

1 
P/O 
F.S. Factory Selected 

1 ’ x5 

--% 
2 

I 

I r 

I 

-+ 
I 

Chassis/Ground 

Part Of 

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 
leavin 
indica e 9 

a schematlc dragram: 
the signal destmatron: 

The circle contains the signal 
number and the square contains 
the number of the schematic 
to which that signal goes. 

Signal 
number 

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 

FC,C 3 
FSGCR 
GE’CI 5 
1fRFS 
Jll21 
02114 
02735 
i4713 
07263 
12t27 
1112173 
lb2C9 
17537 
19761 
2427 6 
2454t 
2644C 
5C7R9 
714co 
717.55 
72136 
73138 
7rc42 
75@15 
79727 
C23t'Q 
9c P4 = 

MANUFACTURER NAME ADDRESS 
CC’VCCR ELECTR3NICUE 

!r,ITSCtIE “ITPDHM GH”H t c’) 
STCTTYEC-TRUSH IYC 

GA@4 

IlLEN BPPDLEY Cl 
F~FRWCUPE CIWP 
ic4 ClPP solID STATE DIV 
“IOT~C1LP SE~lCCNDIJCT@R PRODUCTS 
FCIPCHILP SfMICDNCUCTqR CIV 
CCb9PSTt.T NFG CC! INC 
THERMALLDY CD 
C,‘FNIYG GL WY FLFC CNPNT OIV 
ILAMPS I”IC 
*FOCr/ELECTPC CPRP 
GTWAP:CA fLECTFWICS CDEP 
COEYlNG GLASS WRKS l8RAOFD~PI 
“CWL.ETT-P4CKARD Cr: CORP@RhTE WQ 
SFPPGUE ELECTRIC Cd 
RUSSnAN PFG OIV ‘IF MCGRAW-EOIS~IY CO 
TF.u ELFK CWP’INE~!TS CINCH DIV 
ELECiiC MflTIVF HFr. CD INC 
BFCKMAN IWSTRUMEYTS INC HELlPL1T DIV 
TR*’ IIC PHILADELPHIA DIV 
LITTFLFUSE IF:C 
C-W INDUSTP!FS 
WITCHCRAFT INC 
WPHFU~L SALFS nIv OF ~KINKFP-~4~3 

Table 8-3. Man”fan”rer coder 

G’RMPNY 

L,Z VFSINET FRAYCE 

CILfVWIA NY 
YILWAUCEC YI 

MEAUX FRANCE 

SAUGERTIES NY 
SDMMFRVILLF NJ 
PHDFNIX 42 
YdUNTAIN VIEW CA 
DWEfi NH 
DALLAS TX 
sALEIt+ NC 
TJRRENCE CA 
MIkERhL UELLS TX 
GWANDA NY 
R1ADFORD PA 
“AL” ALTO CA 
YWTH ADAMS MA 
ST L,UIS Mfl 
FLK GROVE VlLLAGF IL 
UILLI*ANTIf CT 
FULLE’TON CA 
PHILA9FLPHf A PA 
DES PLAlNES IL 
WARHINSTER PA 
CHICAGO 1L 
HAZELWDD MO 

-aiT 
30 DE 

71 

13035 
53212 
12477 
08076 
85008 
94040 
03620 
75247 
27604 
90502 
76067 
14070 
16701 
94304 
01247 
63017 
60007 
06226 
92634 
19108 
60016 
18974 
60630 
63042 







w 

P 
- 
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Table 6-5. Board A5 Replaceable Parts List 

Reference HP Part 
Designation Number Qw Description Mfr 

Code Mfr Part Number 

A5 
L5Cl 
b5C2 
AX3 
A5C4 
4X5 

ASCb 
4x7 
AtiC8 
4x9 
Axlo 

AK11 
*SC12 
A5C13 
ASC 14 
45ClS 

ASCl6 
A%17 
A%18 
4x19 
ASCZO 

45C21 
45C22 
AM23 
AK24 
45C25 

A5C26 
A5C27 
45C28 
AK29 
ASC3J 

ASC31 
45C32 
*SC33 
45c34 
A%35 

A%36 
45x 37 
A5C38 
A5C39 
4x40 

45c41 
A5C42 
4x43 
A5C44 
AK45 

:2:: 

45cw 
A5C49 
4sc50 

4x51 
4X52 
A5C5.3 
A5C54 
A5C55 

1x56 
A%57 
A5C58 
A5C59 
b5CbO 

*SC61 
45C62 
45C63 
ASC6+ 
45665 

A5C66 
A5C68 
AK.69 

ASCPl 
ASCRZ 
ASCk3 
A5CR4 
45CkS 

08012-66508 1 BOARC ASSENBLV, TINING 26480 08012-66508 

015*0121 20 CAPACITOR-FXO -1°F .80-20, 5OU"OC cm 2a4a(r  DlSG-0121 
0160-2055 Cl CAPACITOR-FXO .OlUF +80-20X loo,,“DC CEA 28480 0160-2055 
0160.2055 CAPACITOR-FXO .OlUF Mu-20X 1OOy"DC CER 28480 0160-2055 
0160-2055 CAPACITOR-FXO .OlUF +80-20X lOOu”ilC CER 2B480 0160-2055 
0160-2199 1 CAPACITOR-FXO 30PF +-5X 3OOYYOC WlCA 20400 0160-2199 

Olm-0374 6 CAPACITOR-FXO: LOUFt-10X ZOVOC TA-SOLID 56289 1500106X9020B2 
0160-2307 1 CAPACITOR-FXO 47PF .-5X 3GOYYOC “,CA 28480 0160-2307 
0150-0121 CAPACITOR-FXO .lUF .80-20X 50”“~C CER 28480 0150-0121 
0150-0121 CAPACITOR-FXO .lUF .80-201 So,,“DC CER 28480 0150-0121 
0160-2055 CAPLCITOR-FXO .OlUF .Bo-201 CER 100u"0C 28400 0160-2055 

0160-2055 CAPLCItDR-FXO .OlUF t80-20% LOOuVDC CER 28480 Ot60-2055 
0 160-20 55 CAPACITOR-FXO .OlUF +BJ.zOX loo~“OC CER 284.30 0160-2055 
0160-2055 CAPACITOR-FXO .OlUF +RO-2Ot 1OO""LK CER 28480 0160-2055 
0160-2196 4 CAPLCITOR-FXO 20PF .-5X 3OOY”OC ,,ICA 28480 0160-2198 
0160-2197 1 CAP4CllOR-FXO 1OPF .-5X 3OOY”OC ,,‘CA 28480 0160-2197 

0160-2055 CAPICITOR-FXO .OlUF +80-20X 100~"OC CER 
:::x 

0160-2055 
016o-2055 CAPACITOR-FXD .OlUF +(IPZOC 1OOYVOC CER 0160.2059 
0160-2053 CAPACITOR-FXO .OlUF +60-20X 1OOUVOC CER 28480 0160-2055 
0160-2055 CAPACITDR-FXO .OLUF *GO-201 lOOYVOC CER 28400 0160=20'i5 
0 160-2055 CAPACITOR-FXO .OlUF .80-20X LOOYVOC CER 20480 0160-2055 

0160-3714 
0160-3725 

: CAPACITOR-FXO SbOOPF .-IO% 250YVOC #ET 28480 0160-3714 
CIPACITOR-FXO .68UF .-lot 4OYVDC MET 28480 0160-3725 

0100-0375 3 CAPACITOR-FXO; bBUF+-10X ZOVDC ,A-SOLID 56289 150D666X902062 
0121-0046 3 CAPACITOR-V TRWR-CER 9/35PF ZUOV PC-MT0 00865 304322 9/35PF N650 
0160-2055 CAPACITOR-FXO .OlUF +80-20X IOOYVOC CtR 28480 0160-2055 

0 160.2055 CAPACITOR-FXD .OlUF .60-20X LOOuVOC CEA 28400 0160”2055 
0160-2055 CAPACITOR-FXO .OlUF .60-20X 1OOWVOC CER 28480 0160-2055 
0160-2055 CAPLCITOR-FXD .OlUF .BO-201 1OO”VOC ‘ER 28480 0160-2055 
0160-2055 CAPICITOR-FXO .OlUF +80=20X 1OOWVOC CEP 20400 0160-2055 
0160-2055 CAPACITOR-FXO .OlUF .BD-201 1OOYVOC CER 28480 0160-2055 

0160-2055 CAPLCITOR-FXO .OlUF +80-20X 1OO”vOC ‘ER 28480 0160-2055 
0160.3220 2 CAPICITOR-FXO 68OOPF .-5X 25OYVOC “ET FRO09 CK8-68 
0160-3725 C4PACITOR-FXO .6BUF +-10X ,OYVOC RET 28480 0160-3725 
0180-0375 CAPACITOR-FXO: 68UF+-,0X ZOVOC ,A-SOLID 56289 150”686X902OS2 
0121-0046 CAPACITOR-V TRIIR-CER 9/35PF ZOOV PC-NtG 00865 304322 9135PF N650 

0150-0121 CAPACITOR-FXO .lUF .80-20X SOUVDC CER 28480 0150-0121 
0150.0121 CPPACITOR-FXO .lUF +80-20X 5OWVOC CL-R 28480 0150-0121 
0 150-0121 CAPACITOR-FXD .lUF .80-201 5D”VOC CER 2S4SO 0150-0121 
0160.2055 CAPACITJR-FXO .OlUF +80=20X ,OOYVOC CER 28480 0160-2055 
0160-2055 CAPICITOR-FXO .OlUF +BO-20s 1OOYVOC CER 28480 0160-2055 

0160-2055 CAP4ClTOR-FXO .OlUF .80-20% 1OOWVOC CER 28480 0160-2055 
0160-3220 CAPACITOR-FXD 68OOPF e-5: ZSJYVOC MT FL009 UC')-68 
0160-3725 CAPACITOR-FXO .68UF +-10X kOUVOC RET 28480 0160.3725 
0180-0375 CAPACITJR-FXO: LBUF+-10% ZOVOC TA-SJLIO 56289 1500686X902082 
0121-0046 CAPACITOR-V TRllRrCER 9/35PF ZOOV PC-“TG 0086s 304322 9/35PF N650 

0150.0121 CAPACITOR-FXO .lUF .80-20X SJUVOC CER 28480 0150-0121 
OlSO-0121 CAPACITOR-FXO .lUF +aO-20X 5JdVDC CER 28480 0150-0121 
0150-0121 CAPLCITOR-FXO .lUF .80-201 SOUVOC CER 28480 0150-0121 
0150-0121 CAPLCITOR-FXO .lUF +aJ-201 5OUVOC CER 2S4SO 0150-0121 
0140-0191 1 CAPACITOR-FXO 56PF e-5.X 300YVDC MICA 72136 OU15E560J0300UV1CR 

0160-2055 CAPACITOR-FXO .OIUF +GO-20% lJO”VOC CER 28480 0160-2055 
0160-2055 CAPACITOR-FXO .OlUF .8J-201 IOOWVOC CER 28480 0160-2055 
0160-2055 CAPACITOR-FXD .OlUF +80-20X 1JOUVDC CER 28480 01bD-2055 
0160-2055 CADACITOR-FXO .OlUF .aO-201 1OOUVOC CEL 28480 0160-2055 
0 160-2198 CAPACITOR-FXO 20PF r-5X 3OOUVOC *ICI 28480 0160-2198 

0160.2OS5 CAPLCITOR-FXO .OlUF +80-201 lJO,,VOC CER 28480 0160-2055 
0 160-2055 CAPACITOR-FXO .OlUF +BO-201 IOOWVDC CtR 28480 0160-2055 
0160-2055 CAPACITOR-FXO .OlUF +aO-201 1OOUVOC CCR 28480 0160-2055 
0 160-2055 CAPACITOR-FXO .O,UF .BO-201 1)OYVOC CEH 28480 0160-2055 
0160.2055 CAPLCITOR-FXO .OlUF +aJ-201 LOOWVOC CER 23480 0160-2051 

0160-2055 CAP4CITOR-FXO .OlUF .aO-20% 1OOWVOC CER 28480 0160-2055 
0160-2055 CAPACITOR-FXO .OlUF *GO-201 1OOYVOC CER 28480 0160-2055 
0 MO-2055 CAPACITOR-FXO .OlUF +aO-20% 1ODyVOC CER 2a480 0160-2055 
0160.2198 CAPACITOR-FXO ZOPF +-51: 3OOYVJC YICA 20480 0160-2198 
0160-2055 CAPACITOR-FXO 1OOWVOC CER .OlUF +80.20X 284ao 0160-2055 

0160.2055 CAPACITOR-FXO .OlUF .80=2Ol 1OOUVOC CER 28480 0160-2055 
0 180-0374 CAPACITOR-FXO; lOUF+-10X POVOC TA-SOLID 56289 15OD106X902082 
0160-2055 CAPACITOR-FXO -01°F *80-20X 100WDC CER 28480 0160-2055 

1901-0040 34 DIODE-SWITCHING 30V SJNA LNS 00-35 28480 1901.oD40 
1901-0040 OICDC-WITCHING 30V ZNS SONA Do-35 29480 1901-0040 
1901-0440 DIWE-SYXTCNING 33V SJNA ZNS DC-35 2a490 19Jl-0040 
1901-0040 O‘DDE-SYItCHING 30V 50NA ZNS DO-35 29480 1901-0010 
1901-0040 OIME-SUItCHING 30V 50NA 2NS 0.3-35 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 QtY Description Mfr 

Code Mfr Part Number 

ASCRb 
A5CRl 
ASCR8 
ASCR9 
ASCRlO 

A5CRll 
ASCRlZ 
ASCCl3 
A5CR14 
AXRl5 

A5CR16 
ASCRl7 
ASCRlO 
ASCRl9 
A5CR20 

ASCRZ‘ 
ASCR22 
A5CC23 
A5CR24 
ASCR25 

AX‘,26 
ASCR27 
A5CR28 
A5CR29 
A5CR30 

ASCR3‘ 
ASCR32 
A5CR33 
A5CR34 
AXR35 

A5CR36 
ASCR37 
A5CR38 
ASCR3-3 
ASCRIO 

ASCR41 

ASL‘ 
ASLZ 

L5L3 
A5L4 
A5L6 

A5L7 
A5LB 
A5L9 
ASLll 
ASL 12 

ASL13 
ASL 14 
A5L15 
A5L ‘6 

ASL17 

ASLl8 
A5L19 

A5HP28 
A5NP29 

A501 

A502 
A5P3 
ASP4 
ASPS 

A596 
A507 

ASOB 
A599 
A5910 

A.5911 
A5012 
A5013 

ASP14 
A5015 

ASP16 
ASQl7 
A5918 

A5019 
A5920 

1901-0040 
1902-0037 
1901-0040 
1901-0040 
1901-0‘79 

1901-0040 
1901-0040 
19C1-cC4u 
1901-0040 
1901-0533 

1901-oo40 
1910-0022 
1901-0040 
1902-0049 
1901-0040 

1902-0126 
1901-0040 
1902-0025 
1902-0025 
1901-0010 

1902-0049 
1902-0126 
1910-0034 
‘901-0040 
19”,-0040 

1901-0040 
1901-0040 
19c1-co4u 
1902-0032 
1902-0032 

yg:wgJ 

190,-0040 
‘901-0533 
1901-0533 

1901-0533 

9100-161‘ 
9100-16‘4 
9100-16‘1 
9170-0029 
9140-0179 

9‘00-16‘3 
9‘40-0094 
9‘40-0179 
9100-1611 
9140-0096 

9140-0096 
9100-1613 
9100-1613 
9140-0112 

9‘70-0029 

9‘00-1614 
9170-0029 

l205-0037 
1255-0037 

1854-0296 
lO54-02% 
la5c-cc92 
1854-0092 
1653-0096 

LB%-00‘9 
1853-0034 

165.3~D”34 
ld53-0357 
lO53-0036 

1853-c357 
1853-0357 
1854-0345 
1a53-0357 
‘853-0357 

1854-0009 

1654-0215 
1854-0215 

‘RSC-i215 
1854-0019 

OIOOE-SNITCHING 30V 50N4 2NS DO-35 28480 1901-0040 
1 OIOOE-LNR 9.09V 10X 00-l PO-.4Y 04713 10939-169 

OIOOE-WITCHING 3OV 50NA 2NS DO-35 28480 1901-004, 
DIODE-SYlTCHlhG 30V SONA 2NS 00-35 284aO 1901-0040 

9 O‘OOE-SYITCHlhG ‘SV 5CN4 75"PS DO-7 2a480 1901-0179 

O‘WE-SU‘TCH‘NG 30V SONA ZNS DO-35 28480 ‘901-0040 
DIME-SNITCHING 30V SONA 2NS DO-35 28480 1901-0040 
O‘WE-SUITCHING 3OV SONA ZNS 00-35 28480 1901-9040 
O‘OOE-SWITCHING 3OV 50NA ZNS DO-35 28480 ‘901-0040 

B O‘OOE-SC~OTTKV 284dO ‘901-0533 

OIWi-SdltCHlNG MV 5ONA ZNS 00-35 28480 1901-0040 
2 0‘03E-Gt 5V 60hA 3.5NS 00-7 28480 19‘0-0022 

O‘OOE-SNITCHING MV 50NA ZNS DO-35 2a4ao 19Ol-0040 
4 

~OE-SY*T~H*NG 30~ 50~4 2Ns 00-35 
04713 sz 10939-122 
28480 1901-0040 

2 DIODE-LNR 2.6lV 5: 00-7 Po=.4N TC--so731 04713 SZ 10939-14 
DIODE-SW‘TCHING 3OV MNA 2NS DO-35 28480 1901-0040 

3 DIODE-2NR 1OV 51 OD-7 PO-.4Y TC=1.061 04713 52 io939-Ia2 
D‘OOE-2NR 1OV 5X OO-7 PD-.4Y TC-4.061 04713 SZ 10939-182 
D‘OOE-SWITCHING 3OV SONA ZNS DO-35 28480 1901-0040 

OIODE-ZNR 6.1% 5S 00-l PO-.4U TC~,.OZZI 047‘3 sz 10939-122 
DIODE-ZNR 2.61V 51 DO-7 PO=.4Y TC--.073Z 04713 sz 10939-14 

1 O‘ODE-GE 30V BONA SNS 00-7 28480 19‘0-0034 
DIOOE-SW‘TCH‘NG 30V 50NA ZNS 00-35 28480 1901-0040 
OlODE-SY‘TCH‘NG 3CV 5CNA ZNS DO-35 28480 ‘901-0040 

DIODE-SYITCHlhG 30V 50kA 2NS 00-35 28480 1901-0040 
OlO-,E-SY‘TCN‘NG 30V 5ONA ZNS 00-35 23480 ,901-004, 
DIODE-SUlTCHlkG 3OV 5ONA ZNS JO-35 28480 1901-0045 

2 O‘ODE-ZNR 5.49V 51 DO-7 PO-.4N TC=+.0091 04713 SZ 10939-107 
O‘OOE-ZNR 5.49V 52 00-7 PO=.4” TC-+.009X 047‘3 sz ‘0939”‘07 

OIOOE-ZNR 1OV 5% DO-7 PO*.IY TC=+.OM 04713 SZ 10939-182 
OIOOE-SNITCHING 30V 50NA 2NS Do-35 28480 1901-0040 
DIODE-SUITCH‘NG 30V SONA ZNS 00-35 2a4eo 1901-0040 
DIODE-SCHOTTKV 28480 ‘901-0533 
DIODE-SCmTTKV 28480 ‘901-0533 

O‘OOE-SCHOTTKV 28480 1901-0533 

3 COIL-FXO NULDEO RF CHOKE .22”” 201 24226 151220 
2 COIL-FXO WOLOEO RF CHOKE .aZUH 101 24226 ‘5/820 

COIL-F%0 NOLOEO RF CHOKE .22UH 201 24226 ‘S/220 
6 CORE-SHIELDING BEAD 02114 56-590-65A2144 
2 COIL-FXO NOLDED RF CHOKE ZZUH 1OS 24226 ‘5/ 222 

3 COIL-FXO HOLDEO P.F CHOKE .47UH 20X 24226 ‘S/470 
1 COIL-FXO HOLOED RF CHOUE .68UH 10% 24226 15,680 

COIL-FXO WOLDEO RF CHOKE 22UH 101 24226 15/222 
COIL-FXO HOLDEO RF CHOKE .ZZUH 20X 24226 15,220 

2 COIL-FXO NOLDEO RF CHOKE 1UH 10X 24226 15/10‘ 

COIL-FXO NOLDEO RF CHOKE ‘UH ‘OX 24226 15/‘0‘ 
COIL-FXO NOLOED RF CHDKE .47UH 20X 24226 1$/470 
COIL-FXD HOLOEO RF CHDKE -47UH 205 24226 15,470 

1 COIL-FXO NOLOEO RF CHGKE 4.7UH ‘01 24226 151471 
CORE-SHIELDING DEAD 02‘14 56.590~65A2/44 

COIL-FXD NOLOEO RF CHOKk .82UH 10% 24226 is/a20 
CJRE-SHIELDING BtAO 02114 56.590-65A214A 

10 HEAT-DISSIPATOR SGL TO-36 PKG 28480 ‘205-0037 
HEAT-DISSIPATOR SGL TG-36 PKG 28480 ‘ZOS-CC37 

2 TRANSISTOR NPN 5‘ TO-92 PO=310HW 28480 ‘854”02 96 
TRANSlSTOR NPN 5‘ TO-92 PO=310Nlr 28480 la54-0296 

4 TRANSISTOR *m SI PG=ZOOtiY Fi=bJOMHZ 28480 ‘854-0092 
TRANSISTOR NPN SI PO=ZOONY FT-6OOHHZ 28480 1854-0092 

1 TRANSlSTOR PNP 5‘ TJ-la PO=3b11W 28480 1853-0096 

4 TRANSISTOR NPN Sl TO-i8 PO*360NY ra4ao 1854-0019 
3 TRANSlSTOR PNP Si TO-18 RO=36ONd 28480 1853-0034 

TRANSISTOR PNP SI Til-18 PO-3SiNk 28480 1853-0034 
15 TRANSISTOR PNP Sl T>-18 PO*360NN 28430 1853-0357 
20 TRANSISTOR PNP 51 PO=31ONY FT=250MHZ 28480 1853-0”36 

T,,AYSlSTOF PNP Sl TD-la RG=360NY 28430 l&53-D357 
TRANSISTOR PNP Sl TO-18 P0=3bOW 28480 1853-0357 

n ,RAkSISTOR NPN 2N5179 $1 1.3-72 PO-ZGONW 04713 ZN5179 
TRANSISTW PNP Sl TO-la F0=360NK 28480 1853.0357 
TRANSISTOR PNP Sl TO-18 P0-36OMN 28480 1853-0357 

4 TRA,,S‘ST,X, NPN 21739 Sl TD-18 P3=300YH 28480 ‘8S4-0009 
13 TFANSISTOF. NPN S1 PD.350K.l FT=300WHZ 047‘3 CPS 36‘1 

TRANSISTOR NPN 5‘ PO=350W FT=3OOMHZ 04713 SPS 3611 
TRANSISTOR NPh Sl PJ=350HN FT-MONHZ 047‘3 SPS 361‘ 
TRANSISTOR NPN Sl TO-la Pw360W 28480 1854-0019 

See table 6-3 for Manufacturer Codes 
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Reference 
Designation 

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

HP Part aw 
Number Description Mfr 

Code Mfr Part Number 

A5021 
ASP22 
ASP23 
15024 
45P25 

A5026 
A5927 
A5428 
A.4029 
A5030 

A5P31 
A5032 
A5933 
AS434 
A5435 

A5436 
A5437 
A5438 
A5039 
A5440 

A5441 
A 5442 
A5443 
A5P44 
A5445 

A5446 
A5447 
45448 
A5449 
A5450 

A5051 
A5052 
A5453 
A5454 
A5055 

45* 1 
A5R2 
A5R3 
A5P4 
A5P 5 

A516 
A5P7 
A5R8 
*SIX9 
ASRLO 

1853-0036 
1854-0019 
1853-0036 
1853~ti3b 
1853-0036 

1853-0357 
1853-0036 
1854-0019 
1853-0034 
1854-0345 

1854-0345 
1853-0618 
1853-0357 
1853-0036 
1853-0036 

1853-0036 
1853-0036 
1853-0357 
1853-0357 
1854-0345 

1854-0345 
La54-0009 
1853-0357 
1853-0015 
1854-0345 

1854-6345 
1854-0009 
1854-0215 
1854-0215 
1854-0092 

1854-CO92 
Law0009 
1853-0357 
1853-0218 
1853-0218 

075a-6~24 
0698-0083 
0698-0083 
0757-0276 
0698-3443 

w;;-34f:; 

0757-1094 
0757-0401 
0757-0400 

TRINSISTOR PNP Sl PO=3LJUY Fl-ZSOWZ 2848G 1853-0036 
TRANSISTOR NPN Sl TO-18 PO=3bONW 28480 1854-0013 
TRANSISTOR PNP 5, PD=31ORW FT=25011HL 28480 1853-0034 
TAAUSISTOR PNP 51 PD=3,OW FT-250MHL 28480 1853-0036 
TRANSISTOR PNP SI PW3lONY FT=25011,,2 28480 1a53-0036 

TRANSISTOR PNP Sl TO-LB PO-36U”Y 28480 1853-0357 
TRANSISTOR PNP SI PD-3LONY FT=ZsONHL 28480 1853-0036 
TRANSISTOR NPN 51 TO-18 P6=3bOIIY 28480 1854-0019 
TRANSlST6R PNP SI TO-18 PO-36ONY 28480 1853-0034 
TRANSISTOR NPN 2N5179 Sl TO-72 PO-20011” 04713 2N5179 

TRANSISTOR NPN 2N5179 51 TO-72 PO=2OONY 04713 215179 
1 TRANSISTOR PNP SL TO-72 PO-ZOCW FT*lCHZ 28480 1853-0018 

TRANSISTOR PNP Sl TO-18 P6=3bJ”Y 28480 1853-0357 
TAANSISTOR PNP SI pO=310”,, FT=25O,!HL 28480 1853-0036 
TRANSISTMt PNP 51 PO=31O,,Y Ft-25OWL 28400 1a53-0036 

TRANSISTOR PNP 51 PO-31011” FT-250KHL 20480 1853-0036 
TRANSISTOR PNF’ 51 PO-3lJMY Ft-25GNHZ 28480 1853-0136 
TRANSISTOR PNP 51 TO-18 P,,=36O”W 28480 1853-0357 
TRANSISTOR PNP Sl TO-18 Pa=36011~ 28480 1853-0357 
TRAYSISTDR NPN 215179 SL W-72 PO=206W 04713 2N5179 

TRANSISTOR NPN ZN5179 St TO-72 PD-ZOONW 04713 2N5179 
TRANSISTOR NPN 2N709 Sl TO-la PO-300NU 28480 1854-0009 
TRANSISTOR PNP SI TO-18 PO-3bONY 28480 1853-0357 

1 TRANSISTOR PNP Sl PO-ZOONY FT=SOO,,HL 28480 1853-0015 
TRANSISTOR NPN 2N5179 Sl TO-72 PO=ZOONU 04713 215179 

1RAYSlSTOR NPN 215179 SI TO-72 PO=ZOO,,Y 04713 2N5179 
TRANSISTOR NPPi 2N709 St TO-18 PO-3OONY 28480 1854-0009 
TRANSIST6R NPN SI PD.35CMU FT=3idWHZ 04713 SPS 3611 
TRANSISTOR NPN SI PO-350NU FT-3OOWW 04713 SPS 3611 
TRAYSISTOR NPN Sl PO-ZOONd FT-66OMHZ 28486 1854-0092 

TRANSISTOR NPN si pO=ZOOdY FT-600~~2 28480 1854-0392 
TRANSISTOR NPN 21709 St TO-la PO-3OOMY 2a4ao 1854-0009 
TRANSISTOR PNP 5.1 TO-la PD-3bO"Y 28486 1853-0357 

2 TRANSISTOR PNP S1 TO-18 PO-3bOW” 28480 La53-0218 
TRANSISTOR PNP SI TO-18 POr36011U 2a4ao 1853-0218 

3 RESISTOR IO” 51 .25Y F TC=O+-IO.., 24546 C5-L/4-TO-101-J 
4 RESISTOR 1.9bK LS .125Y F TC=OClOO 16299 cc1/a-TU-1961-F 

RESISTOR 1.9bK IS .125Y F K-O+-100 16299 c4-i/a-T3-1961-f 
1 RESISTOR 61.9 1% -125" F X-O+-140 24546 CCl/8-TO-6192-F 
2 RESISTOR 287 1% .125Y F TC-Oc100 16299 CI-I/a-TO-ZBTR-F 

RESISTOR 287 II -125~ F TC=O+-100 16299 CClIa-TO-287R-F 
RESISTW 18.2K I: .125# F TC-Oc100 24546 CC-l/8-TO-1822-F 

: RESISTOR 1.47K 1X .lZSY F TC=Ot-100 24546 C4-l/8-TO-1471.F 
14 RESISTOR 100 IS .125Y F TC-Ot-100 24546 c4-l/a-To-lol-F 

3 RESISTOR 90.9 1: .125Y F TC=O+-100 24546 CCL/a-TO-90RP-F 

A5R 11 0757-0421 
ASR 12 0757-0282 
A51113 0757-0420 
ASRl4 0757-0426 
ASRl5 0698-4426 

ASRIb 0757-0407 
A5Rl7 0757-039s 
ASRIB 0757-0442 
ASRl9 0757-0399 
A5k20 0757-0409 

RESISTOR 025 IS .125~ F TC-OclOO 24546 CI-l/8-T3-8251-F : 
RESISTOR 221 1S .125Y F TC=O+-100 24546 CI-l/8-TO-22lR-F 

4 RESISTOR 750 IS .125Y F TC-0~100 245bb C4-l/8-TO-751-F 

: 
RESISTOR 1.3K II .125Y F TC-OC100 2454b C4-l/S-TO-1301-F 
RESLSTCR 1.58K 1: .125Y F TC=OclOO 16299 c4-1/8-10-151)1-F 

7 RESISTW 260 1X .lZSu F TC=O+-100 24546 C4-l/8-10-201-F 
3 RESISTOR 56.2 1X .125Y F TC=O+lOO 24546 CC-l/8-TO-5bR2-F 

11 RESISTOR 101 IS .125Y F TC=O+-100 24546 C4-l/a-TO-1002-F 
3 RESISTOR 82.5 IS .125Y F TC=O+-100 24546 C4-l/B-TO-SZRS-F 
4 RESISTOR 274 LX .125Y F TC=O+-100 24546 C4-l/8-TO-274R-F 

‘A5RZl 0757-0424 5 RESISTOR l.lK IS .125U F TC=O+-100 24546 c4-1/a-TO-l101-F 
ASRZZ 0757-0448 RESISTOR La.21 IS .125Y F TC=OClOO 24546 C4-l/8-TO-1822-F 
A5R23 0757-0283 : RESIST6R ZK 111 .125” F TC=O+-100 24546 C4-l/8-TO-2001-P 
A5R24 0757-0428 RESISTOR l.bZK 1X .125Y F TC=O+-100 24546 CCl/8-TO-1621-F 
A5R25 0757-0406 2 RESISTOR 182 It .125Y F K-O+-100 24546 C4-l/8-TO-182X-F 

A5A26 0757-0143 4 RESISTOR 1lK LX .125" F TC-Ot-100 24546 CC-l/8-TO-1102-F 
A5R27 0757-0442 RESlSTOR LOK II .125" F TC=O+-100 24546 CI-1/8=TO-1002-F 
A5128 0757-0442 RESISTOR LOK 1% -125”  F TC-Owl00 24546 CI-l,8-TO-1002-P 
A5R29 0757-0274 11 RESISTOR l.ZlK 1% .125U F TC=O+=106 24546 CC-l/a-TO-1213-F 
A5130 0757-0273 4 RESlS76R 3.OlK 1% .125U F lC=O+-100 24546 CI-l/8-TO-3011-F 

A5R31 0757-0428 RESISTOR l.bZK LX -125Y F IC=O+-106 24546 CI-118-10-1621-F 
A5R32 0693-0685 1 RESISTOR 2.61K II .125U F TC=0+=100 lb299 CI-l/8-TO-2611-F 
A5133 0757-0404 4 RESISTOR 130 II .125Y F TC=O+-100 24546 c4-118-70-131-F 
ASR 34 0757-0401 RESISTCR 100 II .125U F TC=O+-100 24546 C4-l/a-TO-lOl=F 
A511 36 0757-0404 RESISTOR 130 II: -125”  F TC-Ot-100 24546 c4-1/a-TO-l31-F 

ASF 37 0698-3151 
A5P38 0698-0084 : 

RESISTOR 2.87K II -125~ F TC=O*-100 16299 CCl/R-TO-2871-F 
RESISTOR 2.L5K LS .125Y F TC=O+-130 16299 CI-l/a-TO-2151-F 

A5R39 0757-0438 12 RESISTOP 5.llK 1% .125U F TC=O+-160 24546 CI-l/e-TO-5111-F 
ASA 0757-0420 RESISTOR 750 1% .l25Y F TC=O+-100 24546 C4-l/8-TO-751-F 
ASR41 0757-0421 RESISTOR 825 19 .125U F TC-O+-100 24546 C4-l/a=TO-825R-F 

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

Reference HP Part 
Designation Number Qw Description Mfr 

Code Mfr Part Number 

45R42 
A5P43 
45R44 ASR‘S 

451146 

I5R47 
15R48 
45a49 
ASRSO 
45R51 

A5R52 
ASP53 
45RS‘ 
ASR55 
45R56 

15157 
45a50 
45a59 
A5RbO 
45RbL 

A5162 
45Rb3 
A5Rb4 
45Rb5 
A5Rbb 

A5R67 
AIR60 
KS1169 
45a70 
ASR71 

15872 
45R73 
ASR74 
ASR7S 
45R76 

A5R77 
45a70 
15R79 
45R80 
ASRlJl 

45R 82 
45a 83 
ASUB‘ 
45R85 
A5RBb 

A5RBl 
15188 
A51189 
A5R 90 
A5R91 

A5R92 451193 

L5R94 
A5R95 
45R 96 

A5R97 
A5R 98 
45a99 
ASRLOO 
LSRLDl 

ASR 102 
A5RL03 
45R104 
A5RlO5 
45RLOb 

A5R107 
45RlOX 
15R 109 
45RLLO 
45R 111 

ASR 112 
ASR113 
45RlI‘ 
A5RLL5 
ASRLLb 

0757-0401 
0757-0401 
J757-0433 0757-0407 

0698-0084 

0757-027‘ 
OlS7-0438 
0757-0438 
0757-0430 
0757-0439 

0757-0443 
0757-Ok‘3 
0757-0274 
0757-027‘ 
0757-0417 

0757-0438 
0757-0433 
0757-0427 
0757-0273 
0757-0273 

0757-0391 
06953439 
0698-0084 
0757-0429 
0757-0447 

0757-0421 
0757-0270 
0698-0084 
0698-3492 
Ob9&3‘92 

0698.3492 
0698-3158 
0698-3150 
0757-0438 
0757-0438 

0757-0290 
0757-0390 
0757-0393 
0757-0390 
0757-0427 

0757-0409 
0757-0404 
0758-0002 
0757-0429 
0757-0284 

0757-028k 
0757-0282 
0757-0389 
0698-3‘38 
069X-3158 

0698- 3158 0698-3158 

0198-442‘ 
0757-0290 
0757-0401 

0757-0278 
0698-0084 
0757-0438 
0757-0430 
0757-0438 

0698-3492 
0698-3492 
0698-3492 
0757-0390 

0757-0393 

p;-042; 

0757-0409 
07s7-0404 
0758-0002 

0757-0442 
0757-0429 
0757-0401 
0757-0394 
0757-0442 

RESISTOR LOO 1% .lZSY F TC-O+-LOO 2‘5‘6 
RESISTOR 100 1: .125Y F lC=OclOO 

C4-118-10-101-F 
245‘6 C4=1/8-10-101-F 

2 RESISTOR 121 1X .lZSY F lC=O+-LOO 21556 Ck=l/8=10-12lR-F 
RESISTOR 200 1X .125Y F TC*O+-LOO 2‘5‘6 C4-1/8-10-201-F 
RESISTDR 2.15K 1X .lPSY F lC=O+-100 Lb299 C4=L/X-73-2151-F 

RESISTOR 1.2lK 1X .125Y F TC=0~100 21546 
RESISTW 5.llK 1X .125Y F lC-Oc-LOO 

C4=118-10-1213-F 
24546 C4=I/a=lO-5111-F 

RESISTOR 5.11K 1X .125W F TC-O+lOO 2‘546 C4-l/8-10-5111-F 
RESLSTOR 5.LLK 1X .125Y F TC=O+=LOO 24546 CI-1/8-10-5111-F 

1 RESISTOR b.XlK 1X r125Y F TC-OclOO 24546 CL-118-10-6811-F 

RESISTOR LLK LX .125K F TC-O+-LOO 24546 
RESISTOR LlK 1X .125Y F lC=O+-LOO 

Ck-1/8-10-1102-F 
2454b Ck-1/8-10-1102-F 

RESISTOR l.tLK 1X -1251~ F lC=o.-LOO 24546 Ck-1/X-10-1213-F 
RESISTOR L.LLK 1X .125Y F lC=O+LOO 24546 CC1/8-10-1213-F 

3 RESISTOR 562 1X .125Y F lC=o+-Loo 24546 Ck-L/8-TO-562R-F 

RESISTOR 5.LLK IX -12511 F TC=O+-100 2‘546 

: 
RESISTOR 3.32K LX .LZSY F lC=O+-LOO 

CI-11X-10-5111-F 
24546 Ck-1/8-10-3321-F 

RESISTOR 1.51 LX .125Y F TC-0~100 24546 CCL/X-TO-1501-F 
RESISTOR B.OlK 1X .125Y F TC-O-LOO 2‘5‘6 C4-1/X=10-3011-F 
RESISTOR 3.OLK 1X .lZSY F TC=OclOO 2‘546 C4-11X-70-3011-F 

1 RESISTOR 39.2 LX .125Y F lC=O+-LOO 2454b Ck=l/A-TO-39R2-F 
1 RESlSlW 176 LX .125Y F lC=O+-100 lb299 C4-11X-TO-17XR-F 

RESISTOR 2.15K LX .125Y F TC-0~100 lb299 C4-1/X=10-2151-F 
3 RESISTOR 1.8% 1X .125Y F lC=O.-100 2‘5‘6 CC1/~-10-1821-F 
1 RESISTOR 16.21 1X .125Y F TC=O*-LOO 2‘546 Ck-L/l)=lO-1622-F 

RESISTOR X25 1X .125Y F TC=O+-LOO 245‘6 Cl-LIB-TO-.525R-F 
3 RESISTOR 1.7XK 1X .LZSY F TC=O+-100 24546 C4-L/8-TO-1701-F 

RESISTOR P.LW 1X .125Y F lCvO+-LOO lb299 CI-1/8-10-2151-F 
LO RESISTOR 2.67K IX .125Y F lC=O+-LOO lb299 CI-1/8-10-2671-F 

RESISlOR 2.67K LX .12SY F lC=O.-LOO 16299 Ck-L,A-TO-26,1-F 

RESISTOR 2.67K LX .125u F ,C=O+-,100 Lb299 CI-I/A-10-2671-F 
6 RESISTOR 23.7K LX .125Y F lC=0cL00 16299 C4-l/X-10-2372-F 

RESISTOR 23.7K 1X .125Y F TC=O+-100 lb299 C4-L/8-TO-2372-F 
RESISTOR S.llK 1X .125Y F TC=O+-LOO 24546 C4-118-10-5111-F 
RESISTOR 5.llK IX .125U F lC..O.-LOO 245‘b C4-1/8-10-5111-F 

4 RESISTOR b.19K LX .125W F TC=O+.LOO 19701 
RESISTOR 36.5 1X .125Y F lC=OclOo 

“F‘Cl,B-TO-6,9,-F 
4 2‘5‘6 C4-L/X=TO-36R5=F 
4 RESISTOR 47.5 1X .,25Y F lC=O+-LOO 21546 Ck-L/8-lO.k715-F 

RESISTOR 36.5 1X .125W F TC-O.-LOO 2‘5‘6 CI-l/8=10-36R5=F 
RESISTOR L.SK IX .125Y F TC-ot-LOO 2‘546 c*-1/8-10-1501-F 

RESISTOR 274 LX .125U F TC=O+-LOO 245‘b CI-l/A-TO-274L-F 
RESISTOR 130 LX .125Y F TC=O+-100 26546 CI-1/8-10-131-F 

2 RESISTOR 560 5X .25Y F lC=O+=1OO 2‘5‘6 C5-1/k-10-561-J 
RESiSlOR 1.82K LX .125Y F TC-Ot-100 2‘516 CI-1/B-10-1821-F 

3 RESISTOR L50 LX .LZSY F lC=O+L00 2‘546 Ck-1/6=10-151-F 

RESISTW 150 1X .125W F TC=O+-LOO 245‘6 Ck-I/8-10-151-F 
RESISTOR 221 LX -12% F lC=O*-100 2‘546 C4-I,a=To-22La-F 
RESISTOR 33.2 1X .125Y F TC=O+-LOO 24546 

: 
Ck-l/8=TO-3312-F 

RESISTOR 147 LX .125Y F TC-Ot.100 16299 CCL,X=lO=Lk7R-F 
RESISTOR 23.7U 1X .125Y F TC=OcLOO 16299 CS-1/8-10-2372-F 

RESISTOR 23.7K LX .L2% F TC=O*.LOO 16299 CCL/A-TO-2372-F 
RESISTOR 23.7K LX .125Y F lC=O+-100 Lb299 CCL/8=TO-2372-F 

1 RESISTOR 1.4K LX .125Y F TC-Owl00 lb299 CCl/a-TO-1401-F 
RESIS1OR b.L9K 1X .125W F lC=O+-100 19701 KF4CL/B-lO-6l~L=F 
RESISTOR LOO 1X .125Y F TC=O+-LOO 2‘5‘6 C4-l/a-TO-101-F 

RESISTOR 1.781. LX .125U F lC=O+.LOO 24546 c4-1/8-TO-L7a1-F 
RESISTOR 2.L5K LX .125Y F TC=0+=L00 16299 C4=l/A-10-2151-F 
RESISTOR 5.1LK LX .125Y F TC=O+-1JO 2‘5‘6 C4-1/a-10-5111-F 
RESISTOR 5.1LK 1X .125Y F lC=O+-100 245‘6 Ck=1/8-10-5111-F 
RESISTOR 5.llK 1X .LZSY F TC-Ok-100 245bb C4.lfll-10-5111-F 

RESISTOR 2.67K LX .125u F TC-Ot-100 Lb299 
RESISTOR 2.67K 1X .125Y F TC=O+.lOO 

CC1/6=10-2671-F 
16299 Ck=l/8=TO-2671-F 

RESISTOR 2.67K LX .125Y F TC=O+-LOO lb299 C4=1/8=10-2671-F 
RESISTOR 36.5 LX .125Y F TC-W-100 2‘5‘6 C4=1f0=10-3bR5-F 
RESISTOR 47.5 1X .125Y F TC=O+-100 24546 C4=Lfe=TO-47a5-r 

RESISTOR 1.5K LX .125U F lC=O+-100 24546 Ck-118-10-1501-F 
RESISTOR 36.5 1X .125" F TC-OcLOO 245‘6 CClfE-TO-3bR5-F 
aESIS,(X( 274 .125U F lC=O+-LOO 1X 24546 C4-l/X-TO-274R-F 

24546 CI-lfa-10-131-F RES)S,OR 130 1X .125W F lC=O+-100 
RESISTOR 560 5X .2SY F TC=O*-100 2‘546 C5-Lf4=10-561-J 

RESISTOR 101 LX .125Y F 1C=0+.100 24546 CCLlA-10-1002-F 
RESISTIR L.82K 1X .125Y F lC=O+-100 2‘5‘6 CCLfX-TO-lEZL=F 
RESISTW LOO LX .125Y F 1C=0+.100 24546 CI-L/X-TO-101-F 

1 aESISlO(r 51.1 1X .125Y F lC=OC1OO 24546 CI-Lf8-TO-SlRl-F 
RESISTOR LOK 1X .125Y F TC=O+-100 2454b C+Lfa-lo.Lo02-F 

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

Reference 
Designation 

HP Part Qw 
Number 

Description Mfr 
Code Mfr Part Number 

ASRll7 07J7- 0442 
A5Rl19 0757-0346 
ASRll9 0698-3492 
ASRLZO 0758-0126 
ASRLZL 0757-040? 

ASRl22 0157-0419 
Am123 0757-0419 
A5Rl24 0757-0280 
A5Rl.25 0751-0437 
A5R 126 0757-0405 

ASR 127 0151-0399 
A5R 128 0757-0411 
ASR129 0157-0424 
A5Rl30 0757-0420 
ASRl31 0751-0278 

ASRL32 0757-0430 
ASRL33 0757-0421 
A5Rl34 0151-0407 
A51135 0157-0436 
A5R136 0757-0409 

A5Rl37 0751-0430 
151138 0757-0274 
ASRl39 0751-0405 
ASR 140 0151-0401 
A5RlCl 0151-0410 

ASR 142 0751-0388 
A5RL43 0757-0437 
A5RlC4 0751-0280 
A5RI45 0757-0406 
A5R 146 0157-1094 

A5Rl47 0151-1094 
A5Rl48 0157-0401 
A5R149 0151-0401 
A5R150 0751-0366 
A5RI51 0751-0414 

A5R 152 0157-0398 
A5Rl53 0757-0424 
A5Rl54 0751-0424 
A5Rl55 0757-0280 
ASR 156 0757-0398 

ASR157 0757-0280 
A5R 158 0757-0433 
A5R 159 0757-0384 
A5R 160 0751-0401 
A5Rlbl 075-l-0274 

4511162 0698=3l58 
A5Rlb3 0757-0438 
ASR 164 0757-0346 
A51165 0757-0346 
ASRlbb 0757-0401 

A511167 0757-0407 
ASR168 0757-0219 
A51169 0157-0422 
A5RllO 0757-0346 
A5Rlll 0757-0346 

ASR 172 0157-034b 
A5R173 0757-0395 
A5R 114 0751-0407 
A511175 0757-0290 
A5Rllb 0757-0400 

151177 0683-1055 
ASR I78 0683-1055 
151179 oba3=lo55 
A5RlaO 0683=lQSS 
A5Rl81 oba3=1055 

A5Rla2 0683-1055 
A5Rla3 0757-0388 
ASRltl4 0683-1055 
A5RLa5 0683-1055 
AIRlab obb3-1055 

A5R la1 0757-0422 
A5RLaa 2100-0554 
A5Rl89 0757-0388 
ASR 190 0757-0408 
AIR191 0757-0408 

A5R 192 0757-0401 
A5R 192 0757-0401 
A5R193 0698-4422 
A51199 0357-0412 

RESISTOR LOK LX .125U F TC-W-LOO 2454b W-LIB-TO-1002-F 
9 RESISTOR 10 II .125U F TC=Q+-100 24546 C4=L/a=TO-LORO-F 

RESISTOR 2.67K 12 .lZSY F 7C=O+=lOO Lb299 CCl/O-TO-ZbIL-F 
2 RESISTOR 51 51 .25U F lC=OclOO 24546 CS-L/4=10-SlRO-J 

RESIS70R 200 lx .l25U F TC=O+-LOO 24546 C4=L/a=TO=201=F 

2 RESIST0R 681 1% -12% F TC-O+=LOO 24546 CCL/b-TO=LAIR-F 
RESISTOR bal LX .12% F TC=O+=lOO 24546 C4=1/8=lO=b8lR=F 

10 RESISTMI IK LX .LZSY F TC=O+=LOO 2454b C4=L18=TO=LOOl=F 
4 RESISTOR 4.75K 1% .125Y F TC-O+=IOO 24546 C4=L/b=70=4751=F 
3 RESISTOR lb2 1% .125Y F TC=O+-100 2454b C+1/8=10-Lb2R=F 

RESISTOR 82.5 11 -12% F ,C=OcLOO 2454b C4-1/8=TO=E2RS=F 
4 RESISTOR 332 1X .125W F TC-O+=lOO 2451b C4=l/a=TO=332R=F 

RESISTOR L.lK LX .125Y F TC=O+-100 24546 C4=1/8=10=1101=F 
RESISTOR 750 12 .125Y F TC=OcLOO 2454b C4=1/0=70-151-F 
RESISTOR 1.78K 1X .125Y F TC=O+-loo 2454b C41/0=TO=llBl=F 

RESISTIX 5.llK II .125Y F TC=O+=LOO 24546 C4=1/8=TO-5111-F 
RESISTOR 1.3K 1% .l25Y F TC-OI-LOO 24546 C4=1/8=10=1301=F 
RESISTWl 200 II rl25U F TC=0+=100 24546 C4=118-10-201-F 

1 RESISTMl 4.32K 1% .125Y F TC=O+=lQO 24546 C4=1/8=10=4321=F 
RESISTDR 274 II .I25Y F TC=O+=lJO 24516 C4=1/8=TO-214R=F 

1 RESISTOR 2.21K 111 .125Y F TC-O+-100 24546 C4=1/8=10=2211=F 
RESISTCR 1.2lK II .125Y F TC=O+-LOO 24546 C4=1/8=T0=1213=F 
RESISTOR lb2 1% .125W F TC=O*=lOO 24546 C4=l/8=TO-Ib21=F 
RESISTOR LOO 1% .L2% F ,c=o+-100 24546 c4-l,8=To-Lol=F 

1 RESISTOR 301 It .125U F TC-01-100 215tb C4=1/a=10-301R-F 

9 RESISTOR 30.1 18 .125u F TC=O+=lOO 24546 C4=L,a=TO-30Rl=F 
RESISTM 4.75K II .lZSY F TC=O*-100 24546 C4=1/8=T0=4751=F 
RESISTOR LK II .l25U F TC=O+-100 24546 C4=lfE=TO=LOOl.F 
RESISlOR la2 1% .125Y F TC=Ot.lOO 24 546 C4=l/a=~O=Lb2R-F 
RESISTOR l-471( l% .125Y F TC=Ot-LOO 2454b c4=1/a-10=1471-F 

RESISTOR 1.4lK II .,25,, F IC=O+.lOO 2154b CCLla=lO=I4l1-F 
RESISTOR ;OO II .125U F TC-Ot.100 24546 CI-Lla-TO-101-F 
RESISTOR 100 19 .125U F TC-Ot.100 24546 CC-l/b-TO-101-F 
RESISTOR LO II .125U F TC=J+=100 24 546 C4=1/8=TO-LORO-F 

1 RESlSTOR 432 1% .125Y F X=0+-100 24546 CCL/a=TO-432R=F 

3 RESISTOR 75 II .125W C TC-O+-100 24546 CC-l/a=T0=~5RO=F 
RESISTOR l.lK 1X .125Y F TC-Ot-100 24546 CCL/B-TO=llOl=F 
RESISTOR l.lK 1% .125W F TC-01-100 24546 CI-l/a-TO-1101-F 
RESISTM( IK IX .I25Y F TC=O*=100 24546 C4=I/a=T(tlOOL=F 
RESISTOR 75 1% .125U F TC=O+=lOO 24546 CCL/a-TO-15PO=F 

RESISTOR lK 1'1 .125Y F TC=0+=100 24 546 C4=1/8=70=100L=F 
RESISTOR 3.321. 1% -125~ F TC=O*-100 24546 c4=L/a=l0-332L-F 

5 RESISTOR 20 1% .125Y F TC=O+=LOO 19701 MF4CL,a-TO-20RO=F 
RESISTOR 100 LX -125”  F X.=0+-100 24546 ccl/a-To-101-F 
RESISTOR 1.21K l% .125W F TC=O*=lOO 24546 C4=1/a=TO-l213=F 

RESISTOR 23.71. II .125,, F TC=O*-100 Lb299 c4=1/a=10-2372-F 
RESISTOR 5rllK 1% .125Y F 7C=O+-100 24546 c4=1/a=10-5111-F 
RESISTm LO IX .125Y F TC-01-100 245Sb C4=I/8=TO-LORO-F 
RESISTOR LO II .lZSW F TC=O+=100 24546 c4=l/a=lO=1ORO=F 
RESISTOR LOO LZ .125U F TC-O+-100 24546 C4=L/b=TO=LO1=F 

RESISTOR 200 LX .125W F TC=OI-100 24546 c4=1/8=10=20l=F 
1 RESISTMI 3.LbK LX .125W F TC=O+lOO 24546 CCL/a-TO-3161-F 
2 RESISTOR 909 1% .125M F TC=Oc-100 245kb C4=1,8=T0=909R=F 

RESISTOR 10 1% .125" F TC=O+=lOO 24546 C4=L/a=TO-lORO=F 
RESISTDR l0 11 .125U F TC=O+=LOO 24546 C4=l/a=TO=lORO=F 

RESISTW lo 1X .125,y F TC=O+=L00 24546 c4=l/a=lO=LORO=F 
RESISTOR 56.2 1% .125U F TC-Or100 24546 C4=1/8=T0=56R2=F 
RESISTOR 200 1% .125Y F TC-Ot-LOO 24541, CC1/9=TQ=2Ol=F 
RESISTOR 6.19K 11 .12% F TC=O+=lOO 19701 MFICl,a-10-6191-F 

4 RESISTOR 243 1% .li5U F TC-O+-100 2454b Vt=l/a=TO-Z43R=F 

9 RESISTOR LM 51 .25Y FC 7C==800/+900 01121 ca1055 
RESISTOR 1H 51 .25U FC lC==aQO/+900 01121 C81055 
RESISTM( LM 51 .25Y FC TC==a00/+900 01121 CBlO55 
RESlSTOR 1W 5X .25Y FC TC==a00,+900 01121 C81055 
RESXSTOR lw 5: .25u FC 7c==80~/+9~0 01121 C81055 

RESISTOR 1”  5% .25Y FC lC=.=a00/+900 01121 cn1055 
RESISTOR 30.1 1: .125Y F TC=O+-100 24546 
RESISTOR LH St .25Y FC lC==840,+9QO 01121 

~~;~~~=lO=3ORl=F 

RESISTOR 111 5X .25Y FC TC==aQO/+9QO 01121 Cal055 
RESISTOR LM 51: .25U FC lC==aOQ/+900 01121 cm055 

RESISTOR F 909 I% .125y TC=O+-100 24546 c4=1/&10=909R=F 
5 RESISTOR-YAR ThttR 500 OHU 10% c TOP A~J 73138 lZPR500 

RESISTOR 1% F 30.1 .125Y TC-0~100 24546 CCL/a-TO-3ORl=F 
RESISTOR 243 II: .125Y F TC-0~100 24546 C4=1,8=T0=243R=F 
RESISTOR 243 LX .125Y F TC-Ot-LOO 24546 CCL/a=TQ=243R-F 

RESISTMl 100 1% .L25V F X-O+-100 24Wb C4-l/a-TO-101-F 
RESlSTMl LOO I% .12SU F TC=O+=LOO 24546 CCl/b-TO-101-F 

: 
RESISTOR 1.27K I% .l25Y F TC=O+-100 lb299 CClIa-TO-1271-F 
RESISlOR 365 F 1% .L25Y TC=O+=lOo 24546 C4=L/a=TO-3bSR=F 

See table 6-3 for Manufacturer Codes 
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Reference 
Designation 

A6 08012-66506 BOARD ASSEHBLYr INTEGRAtEO AMPLIFIER 20400 

MC1 0‘6Q-2055 
A6C2 0160-2198 
A6c3 0‘50-0121 
AK4 0150-0‘21 
A6C6 0‘60-2055 

CAPACITOR-FXO .OLUF *SO-20s LOOYYDC CER 28480 0160-2055 
CAPACITOR-FXO 20PF e-51 300WVOC MICA 28480 0‘6Q-2199 
CAPACLIOR-FXD .LUF *GO-201 SOYVDC CER 28480 015Q-012‘ 
CAPACITOR-EXO .IUF .90-20: 5OY”OC CER 2E480 0150-0121 
CAPACITOR-FXO .OlUF +80-2QI LOOYVOC CER 2atao 0160-2055 

A6C7 
A6C.O 
A6C9 
A6Cll 
A6CL2 

0 160-2055 
0‘60-0‘74 
0‘60-0174 
0‘6Q-37‘3 
0 ‘60-3724 

CAPACITOR-FXO .OlUF .80-20X lOOY”OC CER 28430 0‘60-2055 
CAPACITOR-EXO .47UF +80-201 25Y”OC CER 284aO OLt.Q-0174 
CAPACITOR-FXD .47UF .GO-202 25Y”DC CER 23430 0‘60-0‘74 
CAPACITOR-FXO 47OOPF +-LOS 25OY”Dc “Et 28480 0160-37‘3 
CAPACITOR-FXO .47UF *-lo1 COYVOC “Et 28400 0‘60-3724 

A6C 13 
A6C ‘4 
A6C ‘I 
A6C ‘6 
A6C ‘7 

OLW-0387 
0 ‘60-2204 
OLSQ-012‘ 
0 180-0314 
0‘00-0374 

CAPACITOR-FXO) 47UF*-51 2OVDC TA-SO110 
CAPACITOR-FXO LOOPF .-5: 3OOYVOC MICA 
CAPACITOR-FXO .1UF +80-20X SOYVM; CER 
CAPACITOR-FXO: lOUF*-LOS ZOVOC tA-SOLID 
CAPACITOR-FXOI LOUF+-LOS 2O”W TA-SOL10 

56209 LJOD476X502OR2 
28480 0160-22M 
28480 0150-012‘ 
56289 ‘500‘06X9020B2 
56219 15mlObX902002 

A6CL8 
A6CL9 

0160-2055 
0‘6O-2015 

A6C20 0‘50-0‘2‘ 
A6C2‘ 0160-2940 
A6C22 0150-0‘2‘ 

A6C23 0‘60-3443 
A6C24 0160-2940 
A6C2.9 Olm-1734 
A6C26 0‘90-1194 
A6C27 0‘6O-2‘39 

CAPACIIOR-FXO .OLUF .EO-201 LOQUVOC CER 
CAPACITOR-FXO .OLUF +80-20% LOOYVOC CPR 

28480 
28430 

CAPACITOR-FXO .LUF *80-20X IOYVOC CER 28480 
CAPACITOR-FXO 47OPF +-51 3OO”“OC “ICA 20480 
CAPACITOR-FXO .LUF +80-208 SOYVOC CER 28480 

A6C28 0 160-2‘39 
A6C29 0 160-42‘3 
A6C30 0160-42‘3 
A6C 31 0‘50-0‘2‘ 
A6C32 0 ‘80-03 r4 

CAPACITOR-FXO .LUF .80*20x 5OY”OC CER 
CAPACITOR-FXD 47OPF +-51 3OOY”OC ,,ICA 
CAPACITOR-FXO LQOOUF .75-‘Qt 40VOC AL 
CAPACITOR-FXO LOOOUF t75-LOX 4OVDC AI. 
CAPACITOR-FXO 220PF .60-20X LOOOYVOC CER 

28400 0160-3443 
20460 0‘60-2940 
56209 3901086040GP4 
56239 390‘08GMQGP4 
2fl480 0‘60-2‘39 

A6C33 
A6C 34 
A6C 35 
A6C 36 
A6C 3’) 

01860374 
0150-0‘2‘ 
OlSO-CL21 
0 180-0309 
Olm-0309 

CAPACITOR-FXO; LOUFt-1OS PQVOC TA-SOL10 56289 
CAPACITOR-FXO .LUF +BO-201 ZOYVOC CER 26480 
CAPACITOR-FXO .LUF r00-20s IOYWC CER 26400 
CAPACITOR-FXO: 4.7UF+-2OS LOVDC TA 56289 
CAPACITOR-FXO; 4.7UFc2OL IOVOC TA 56289 

A6C38 0‘60-0174 
A6C40 0‘50-0121 
A6C4‘ 0150-012‘ 
A6C42 016Q-2055 
A6C43 0180-0229 

Qw 

1 

5 

1 
1 

: 

2 

1 

2 

8 

2 

2 

1 

CAPACITOR-FXO ZZOPF +SO-20% LOOOUYDC CER 20430 0160-2139 
CAPACITOR-FXO .LUF +-20X SOYVOC POLYE 26460 0‘60-42‘3 
CAPACITOR-FXO .LUF .-20X 5OY”OC POLYE 28400 0‘60-4213 
CAPACITOR-FXO .LUF *GO-20X SOYVOC CER 28480 015Q-0121 
CApAcLt0RrFx~; Iou~+-Loa 2ovoc 7~.SOLID 56289 ‘500106X902002 

CAPACITOR-FXO .47UF +BQ-2OS 25YvOC CER 
CAPACIlOR-FXO .lUF .EO-201 5OYVOC CER 
CAPACITOR-FXO .LUF *Go-202 5owoc CER 
CAPACITOR-FXO .OLUF +AQ-201 LOOWDC CER 
CAPACITOR-FXO: 33UFt-LOS LOVOC TA-S0LID 

A6C44 
A6C46 
A6C47 
A6CIC 
A6CSL 

0‘6Q-0174 
0 ‘60-2055 
0160-2055 
0160-2‘39 
0‘60-2‘39 

CAPACITOR-FXO .47UF *GO-201 25YvOC CER 28480 
CAPACITOR-FXO .OLUF +GO-20% LOOUVOC CER 28480 
CAPACITOR-FXO .OLUF *SO-20: LOOYVOC CER 23480 
CAPACITOR-FXO 220PF +80-20: LOQQYVOC CER 28480 
CAPACL~OR-FXO 220~~ +80-2oS ~ooo~vac CEZ LBI%O 

A6C52 0 ‘60-2139 
A6C 53 

CAPACITOR-FXO 22OPF +80-20: LOOQYVDC CER 28480 
OlbQ-2053 CAPACITOR-FXO .OLUF *GO-201 LOOYVOC CEII 28480 

A6CS4 0‘60-2055 CAPACITOR-FXO .OLUF +80-201 lOOY”OC CER 28480 
A6C55 016(t2139 CAPACI TOR-FXO 22QPF +80-20: LOOOYVCC CER 
A6C56 

20480 
0‘6Q-2‘39 CAPACITOR-FXO 220PF *W-20: LOOOYVLIC CER 28480 

A6C57 0‘6O-2‘39 
A6C58 0‘60-0174 

CAPACITOR-FXO 22opF *Go-201 Looo~vcc CER 
CApACLt0R-Fx~ .47uF +80-20x 2swoc CER 

A6C59 0160-2255 
AK59 0160-2249 

CAPACITOR-FXD 8.2~~ 
CAPACITOR-FXD 4.7PF 

20480 0‘6Q-2‘39 
28480 Q160-0‘74 

A6CR5 
A6CR6 
A6CRI 
A6CR8 
A6CP.9 

L90‘-0533 
1901-0533 
19QL-OOIG 
‘901-QO4Q 
1901-0179 

0100E-SCno7TKY 
DIODE-SCHOTTKY 
DIODE-SWITCHING 30” SUNA 2NS W-35 
OIOOE-WITCHING 30” 50NA 2NS m-35 
OIQOE-WITCHING 15” 5ONA 75OPS 00-7 

A6CRlO 
A6CRlL 

‘9Q L-Cl 79 
‘WI-0179 

A6CRlZ 1901-0179 
A6CR13 19Ql-0010 
A6CRL4 1901-0010 

28480 ‘9OL-0533 
20480 ‘901-0533 
22.460 ‘901-0040 
28480 ‘901-OOtJ 
28460 ‘9OL-0‘79 

OImE-SYITCHING ‘5” SONA ‘ISOPS 00-7 28480 
DIODE-WITCHING 15” 50NA 75OPS DO-7 28460 
DIODE-WITCHING ‘5” 5ONA 75OPS 00-7 28480 
OIOOE-SUITCHING 30” 50NA 2NS m-35 28480 
OImE-SNITCHING 30” IONA 2NS 00-35 28480 

A6CRL5 
A6CE*L6 
AICRl7 
A6CR20 
A6CRLL 

15cl-Cl79 
19Ql-oA79 
L9LQ-0022 
1902-3101 
LWZ-3194 

A6CR22 
AbCR23 
AICR24 
A6CR25 
A6CR26 

1902-3‘37 
1902-3137 
1901-0040 
‘901-0040 
‘90 L-CO40 

0IrnE-wItwING 15” §QNA 75OPS M-7 28480 1901-0‘79 
OIME-SULTCWING 15” 50NA 75OPS 00-7 28460 ‘901-0179 
DIODE-GE 5”  @ANA 3.5NS 00-7 204ao 1910-0022 
DIODE-lNWR 5.62” 5: OO-7 PO=.4U tC=+.Q16X 04713 SI ‘09391‘IQ 
OIWE-ZNR 5.62” 5X 00-7 PO-.4Y TC-+.014X 04713 51 10939-110 

DIODE-LNR 8.06” 2I 00-7 PO’.CU tC=t.O52X 047‘3 SZ ‘0939..‘56 
013OE-LNR 8.06” 2X OW7 PD=.‘tU tC=+.052x 04713 SL ‘0939.156 
OIOOF-SYITCHING WV 5OMA 2NS OQ-35 28480 ‘901.0040 
OtmE-SMIfCHING 30” SONA LNS 00-35 214BQ ‘901-0040 
OLO3E-S~ITCHIHG 30” SCNA 2!,S DC-35 26480 ‘90‘-QO4O 

A6CR27 19QL-0040 
A6CR29 1901-0040 
A6CP-50 A90 L-CO40 
A6CR33 1902-3139 
A6CR34 19QL-0179 

HP Part 
Number 

Table 6-6. Board A6 Replaceable Parst List 

Description 

oImE-swLtcnL~G 
OIrnE-SYITCHING 
0100E-su*7c~*~~ 
OIOOE-2NR 8.25” 
OImE-SWITCHING 

Vlfr 
hde 

080‘2-66506 

0160-2055 
0‘60-2055 
0150-012‘ 
0160-2940 
0‘50-012‘ 

‘5001Q6X902092 
0‘50-0‘21 
0150-QIZL 
‘500475XOOlQA2 
‘500475X001012 

0160-0174 
0‘50-012‘ 
015Q-0‘2‘ 
0160-2055 
‘500336x901062 

0160-0‘74 
0‘60-2055 
0‘60-2055 
0160-2‘39 
0160-2139 

0‘60-2‘39 
QLbO-2055 
0‘60-2055 
0160-2139 
0160-2139 

‘901-0‘79 
‘901-0‘79 
‘901-0179 
‘901-0040 
1901-0010 

28480 1901-0040 
20400 1961-3343 
28480 1931-0340 
04713 ST. 10939-158 
294BQ 1001-0179 

Mfr Part Number 

See table 6-3 for Manufacturer Codes 
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Table 6-6 (cont’d). Board A6 Replaceable Parts List 

Reference HP Part 
Designation Number QtY Description Mfr 

Code Mfr Part Number 

4bCR35 
A6CR36 
46CR37 
46CR3b 
AbCR39 

46CR40 
46CRll 
46CR62 
46CR13 
46CAO4 

46CRCS 
4bCRCb 
46‘Rll 

1901-0179 
19c l-C,533 
1901-us33 
1902-0049 
19u2-0019 

1901~0159 
1901-u159 
19Cl-6159 
1901-0159 
19Ul-0159 

193 l-01 59 
1901-0159 
1931-0159 

UtxJC-SU1lCHING 15v 50N4 75OPS 00-7 26480 19<‘l-0179 
OICOE-SCMJTTKV 294aU 1951-0533 
OIOOE-SCHOTTIV 28480 19Ul-0533 
O‘ODE-ZNR b.19V 51 013-7 PO=.Cd TC-r.3221 C47‘3 SL 10939-122 
O‘OOE-LNR 6.19V 5X 00-7 PU=.W TC-‘t.ULZI UC713 sz LU939~122 

8 OIOOE-PYR RECT 4OUV 75UN4 or,-41 04713 SF135B-C 
OIWE-PWR P=Cl WOV 750NA DO-41 04713 S*I358-4 
JlUoE-PUR RECT WO” 75DNL UC-41 UC713 SYl3Sb-c 
OIME-PMF PEC7 4UOV 750NA 00-41 W7‘3 SR1358-4 
0‘00E-PkR RECT ,‘)UV 75lJN4 00-4‘ cI*713 5*‘358-4 

DIODE-PIIR RECT +OUV 75UhA UU-J.1 06713 SRl35R-C 
OIWC-PYh RECT lOOV T50N4 DO-41 04713 SR‘358-4 
OIOOE-PYP RfCT 4CiV 75;N4 DO-,, I34713 5~1358-4 

466 1 U490-1079 1 RELAV-REED IA -54 1OOV SV-COIL CjNl 28480 GC90- 10 79 
46K2 0490-0617 I RELLV-RfED lC -254 2.W CONT 5V-C0IL 2a4aC t;49c=Cb17 

4611 
AbL2 
AbL3 

9LY(i-c113 2 coIL-Fxo nOLoEtr Hf CHUKi 3uow-l ST 212?6 I”1503 
VlOO-lb12 1 Loll-FXD WJLOE” RF CHOKE .33”” 2Ul 2422b 15/330 
9 IOU-2247 1 COIL-FXD MOLOEU RF CHOKE .I"" ‘01 24226 1011uo 

46UP3 
ALMPC 
4tnPJ 
46MPb 
LbMPl5 

1205-5037 
1205-0037 
12CS-iS37 
12U5-0037 
lZUS=0037 

a HEAT-OISSIPAlilR SGL W-36 PKG 28480 ‘205-0337 
HEAT-DISSIPATOR SGL TO-36 PKG 28480 12’!5=CL’37 
HEAT-OISSIPATUP SCL TJ-36 PKG 28480 1235.0737 
HE41=01SS‘P41UR XL 79-36 PKG 28480 ‘205-0037 
HE41-01SS1P4T03 SGl TO-36 PKG za*ao I&15->J37 

461P16 
46MPl9 
A6MP2’) 

46”PZI 
4bMP22 

1205-0037 
12U5-0037 
1205~‘X37 
12U5-0033 
1205-0237 

HEAT-OISSIPATOR SGL TO--lb PKG 28480 1205. w37 
HE4l-o‘SSIP4lOR SGL . 5 ;-. ‘KC 28480 1205-0037 
MELT-OISS‘P4TOR SGL l‘-36 PK‘ 2a4ao 1205-U037 

6 HEAT-CISSIPATJR SGL TO-5/TU-39 PKG, 921 28480 1205-0033 
2 HEAT DISSIPATOR, 022 (SEE MP43, 28480 1205-0237 

AtMP23 1255-0033 
46hPZS 1205-0237 
46MP30 1205~GU33 
46ttP32 1205-5033 
46MP31 1205-0033 

HEAT-O‘SSlPATJR SGL T&5/T,-39 PKG. 923 
HEAT DISSIPATOR, 024 (SEE MP43) 
hEAT=DISSIPATOR SGL TC-5/l,?-39 930 
HEIT-OISSIPATJR SGL i3-5/13-P? 

PKG, 

HEAT-DISSIPATOR SGL TO-5/TU-39 
PKG, 032 
PKG. 934 

2P480 12’35-0333 
28480 1205-W 37 
28480 1205-UU33 
28480 l205-0033 
28480 1205-0333 

46MP39 
46rlPIO 
46MP42 
L6MP43 
46r(PC4 

1205-1213 
120%U213 
12U5-6033 
08012-0110‘ 
oao12-01201 

2 zac?o lZU5-02 ‘3 Hi4T-J‘SSIPATJE SGL TG-5/TJ-39 w!r, c39 
28480 1205-0213 HE41=01SS‘P41OR SGL TO-5,TO-39 p,,,j, Q40 

tc4l-~IssxPAlaR See TO-jllJ=39 PKG. 042 28400 1205-0033 
1 HEAT SINK 022, (SEE 924 MP22. MP24) 28480 ObO‘Z-O‘lU1 
1 BRACKET. P.C. BOARD 28480 080‘2-91201 

AbMPI5 
46WPI6 
A6’IP47 
46&Pr(L 
4bMP49 

2220-0010 
2‘90-0030 
034o-0473 
u34U-U72U 
03bU-0741 

1 SCREd-IIACH 5-W .5-IN-LG FIL-“I, XT-REC 26480 2220-OOlU 
1 YISHtR-LK HLCL NJ. 4 .115 IN IO -173 IN 28480 2‘30-0030 
1 INSULATOR. TRINSISTUR 28480 u34u-0473 
1 ‘NSULITUR-XSTR TU-la .,-THK 2A4RO 0340-0725 
2 STANDOFF-RVT-ON -1b7I.G b-32lHD .25OD BRS 2b*bU 038C-07,l 

AbYP50 
46MP5l 

038GC741 
1200-0‘85 

STANDOFF-RVT-O,e .Ib7LG 6-32T”D .25CU BRS 28480 0380-074‘ 
1 INSULITOR-XSTR TO-5 .U75=T”K 13103 77‘7-abN RED 

4bPl 1854-0260 
4602 1856-0260 
4643 1853-0357 
4601 1853-L357 
4645 ‘854-0630 

I TRINSISTOR NPN ZN3227 51 TJ-lb PW3bUWY U47‘3 2N3227 
TRANSISTDR NPN 2N3227 51 TO-18 PO=36UHY 0*713 2113227 
TRANSlSTOR PNP 5‘ TO-‘a PO=360W 28480 1853-0357 
,RANS,S,UR PNP S‘ TO-18 PO=36011” 28490 1853-0357 

2 TRANSISTUP NPN 51 TO-52 PO=36UHY 047‘3 552077 

4646 
46G9 
4.64‘0 
4641‘ 
4b412 

‘a54-u630 
1854-0215 
1853-0036 
1853-0036 
1854U2‘5 

TRANSISTOR NPN 51 TO-52 PO=36J”Y 
TRANSISTOR NPN SI PO=35UMU Fl-3UOMHL 
TRANSISTOR PNP 51 PU’3IUW Fl-250,WZ 
TRANSISTOR PNP 51 PO-31OWY F,=ZSO”HZ 
TRAhS‘STOR NPN S‘ PO-35OMY Fl=300MH1 

04713 SS2077 
04713 SPS 361‘ 
28480 1853-0036 
28480 la53-0230 
0*713 SPS 3611 

46‘13 
Lb;14 
46015 
46bllb 
464‘7 

‘854-0260 
1853-0036 
16530357 
185C0260 
1854-0215 

TPIkS‘SlOfi NPN 213227 SI TO-18 PO-36O”Y 
TR4NSISTOR PNP S‘ PO-3lUMY Fl=ZSUI(HZ 
TRINSISTOR PNP SI TO-18 PO=36UNY 
TRANSISTW NPN 2N3227 SI TO-18 PO=360,4Y 
TRANSISTOR NPN 5‘ PD=35UW Fl-3UOMnZ 

04713 213227 
28480 1653-OLi36 
ZBIBU 1853-0357 
047‘3 213227 
04713 SPS 3611 

46418 
46419 
4642cI 
AbU2‘ 
46UZZ 

46~23 
46921 
A6923 
A6426 
A6427 

A6928 
46929 
46P3U 
A6931 
A6432 

1853-0036 
1.553-0357 
185cC3*5 
‘853-0201 
1854-0332 

1856-0332 
lb53-0201 
1653-0036 
1854-0215 
1056-02‘5 

l853-CO36 
1856-0215 
1853-0027 
18530036 
X853-0027 

TRANSISTOR PNP SI PO-3lOW Fl-25UWZ 28480 1053-0036 
lR4NSISTUF! PNP Sl TO-la PO=36UW 28480 1853-0357 
TRANSISTOb NPN 2115179 SI TO-72 PO=ZOOM” 04713 2N5179 

2 TRANSISTOP PNP SI TO-39 PU=lV Fl-lGH2 28480 1853-0201 
2 TRANSISTOR NPN SI TO-39 PO-W FT-8OOWZ 28480 1856-0332 

TRANSISTOR NPN 51 TO-39 PO=‘Y FT-BOOMHI 264bO 1854-0332 
TRANSISTOL PNP 51 TO-39 PU=lY FT=lGHL 28480 lb53-020‘ 
TRANSISTOR PNP 5‘ PO=IlO*Y Fl-LSUHHZ 28480 1853-UO36 
TRANStSTUA NPN SI PO-35OW Fl-30OMHZ 04713 SPS 361‘ 
TRANSISTOP NPN SI PO-35OHY FT-3OOMHZ W7‘3 SPS 36‘1 

TRANSISTOR PNP 51 PO-3lUW FT=250!,,,2 lb53-UU36 
TRANSISTW NPN SI PU’350Md Fl=3OU,,HZ x SPS 3611 

2 TRANSISTOR PNP S‘ TO-39 PO-II1 Fl-10WHZ 2a4bC 1853-C327 
TRANSISTOR PNP 51 PO-3lOHY FT-250HHZ 2btbO 1853-0036 
ll4NS‘STOP PNP S1 TO-39 PU=lU Fl-XUOWHZ 28480 lb53-0027 

See table 6-3 for Manufacturer Codes 
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SECTION 7 

BACKDATING 

7-1 INTRODUCTION 7-3 CHANGE SEQUENCE 

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

Table 7-l. Manual Backdating Changes 

7-4 Changes are listed in the serial number order 
that they occurred in the manufacture of the instru- 
ment. In adapting this manual to an instrument with 
a particular serial number, apply the changes in reverse 
order. That is, begin with the latest change and progress 
to the earliest change that applies to the serial number 
in question. Table 7-l lists the serial nubmers to which 
each change applies. 

Instrument Serial Number Make Backdating Changes 

1403G 0051 to 55 7 through 1 
1412G 00101 to 170 7 through 2 
1412G 00171 to 210 7 through 3 
1412G 00211 to 270 7 through 4 
1412G 00271 7 

1412G 00272 5,6.7 
1412G 00273,274 67 
1412G 00275 5.6. 7 
1412G 00276 6,7 
1412G 00277 5.6, 7 
1412G 00278 67 
1412G 00279,280 5,6,7 
1412G 00281 6,7 
1412G 00282 to 284 5.6, 7 
1412G 00285 to 287 67 
1412G 00288 to 292 5,6, 7 
1412G 00293 6, 7 

1412G 00294,295 5,6,7 
1412G 00296,297 6. 7 
1412G 00298,299 5,6,7 
1412G 00300,301 6.7 

‘I 412G 00302,303 5‘6. 7 

1412G 00304 to 310 6, 7 

1412G 00311 to 315 5.6, 7 

1412G 00316 6.7 
1412G 00317 5.6. 7 
1412G 00318 6,7 
1412G 00319 to 321 5,6. 7 
1412G 00322 to 324 6. 7 
1412G 00325 to 330 596. 7 
1412G 00331 to 355 6, 7 
16336 00356 to 490 7 



BOARD 

Table 6-4. Add the following component 

A5 C67 0150-0093 C-F .Oll.rF IOOV 

Table 6-5. Change the following component to: 

A6 C23 0150-0093 C-F .OlpF 1OOV 
Schematic 1. Add C67 as shown below. 

Schematic 5. Change C23 to 1 On. 

RAMP VOLTAGE 
SWING LIMITER 

CHANGE 5(for serial numbers as shown in table 8-I) 

Board A6 component layout. Add C45 as shown below. 



7-5 

BOARD A6 

Table 6-5 Change the following components to: 

A6 R91 0757-0274 R-F 1.21K 1% 
A6 R94 0757-0274 R-F 1.21K 1% 

Add A6 C45 0180-0061 C-F IOOpF 15V 

Schematic 5. Add C45 as shown below. 

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

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

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



CHANGE 7 (for serial numbers 1403G 00051 to 16336 490 

Figure 2-3. Change as follows: 

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

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

Change MP9 08012-00204 panel rear. 

Pages 6-17‘6-31. Change A7 L2 for 3 separate inductors: 

A7 L2/3/4 9170-0029 bead. 








