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M A N U A L C H A N G E S Model Number 30078

Date Printad : Oct. 1972

Part Number 88007--90002

This supplamnent contains important information for correcting manual errors and for adapting the manual to
instruments containing improvements mada aftar tha printing of the manual.
Ta use this supplemant:

Make all ERRATA corrections
Makea all appropriate serial number related changes indicated in the tables below.

Sarial Pratix Make Changes Serial Profix Make Change

1812600286 Lo 00235 4

1612G 00286 to 000305 1
16126 00306 to ca345 1

-

\2
3
1729 G 00346 to 00385 1-4
1725G0C386 to - 00415 1=5

1-§

1729G 00416 onwards :
1729G 00478 onwards 1-7

ERRATA
1. Parts List for assemigty A2 sheuld include:

R728 07570440 R-F 7.5K 1% 1/8W
R748 06985746 AR-F43 5% 1/8W

2. Diagram 3, sheet 2: R706 in tha Q703 circuit should read A726.

3, Paragraph 14, item 2 should refer to the double puise deseription in paragraph 1-5: not paragragh 1—185,
4. Paragraph 4--40 should rafer 1o diagram 3, shaet 2 in section 6,

5. Diagram 2 sheet 2: the EXT WIDITH signai at the uppar right-hand corner of the page goes “'to shest 3.

6. Diagram 2 sheet 3: the EXT WIDTH signat at the upper (aft-hand corner of the page comes “from sheat 27,

7 Diagram &: a line filter should be added 1o the primary circuit,
The following diagram represents the primary circuit mors sccurately than as shown in diagram 6.
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CHANGE 1
Parts list for frame:

Calats
313 3101=-1244 SWITCH PUSHBUTTON

Add

S13 3N -1720 SWITCH PUSHBUTTON
0370-0914 8EZEL PUSHBUTTON
5040-1124 KNCB PUSHBUTTON

1460--0049 PILOT LIGHTIDST is pitot lamp adjacent o LINE switch)
05100097 RETAINER PUSH-ON

0800700205 PANEL SUB
080C7-00206 PANEL FRONT




MODEL 80078

Page 2-0. Dalata rack mounting kit from figure 2.1,
Page 2—1. Deleta rack mounting kit from tabie in paragraph 2—4.
Page 2—-2. Add paragraphs 2-20, 2—-21:
2-20  Rack Mounting Kit
2-21 A rack mounting kit is available for the 80078 as option 908.

The kit will ba shipped with the instrument if ordered with the instrument.

Facing diagram 1. Deiete MP23 from the averail parts list.

CHANGE 2

A1R207 is changed to factory select (¥)

A1R207 0757-0406 R-F 182 + 1% 1/4 W (Preferred)
AlR207 0698-4413 R-F 154 + 1% 1/4 W
A1R207 0698-4416 R-F 169 + 1% 1/4 W
A1R207 0757-0407 R-F 200 + 1% 1/4 W

Change AIC1S 0160-2940 C-F 470P + 5% 300V MICA
Delete AZR733 (replaced by wire link)

Add AZHGE04  1205-0037 HEATSINK
AZHQE0S  1205-0037 HEATSINK

CHANGE 3
Replace A9 L802/3/4 by A9 L802 5081-1973 IN AY

CHANGE 4

In overall parts list, add the following items.
FL1 9135-00135 LINE FILTER

314 3l0l1-1740 LINE SEL. SWITCH
MpP29 08007-60207 PANEL, REAR ASSY
XF1A 211l0-0465 CAP FUSE H

KF18 2110-~0467 NUT HEX

LF1C 2l1lo0-0470 FUSE HOLDER g800Y
XF1D 1400-06090 WASHER NED

Change diagram & as per attached page 4.




MODEL 8o007B

Ung FILTER |

Change 5

Diagram 1. Change the overall replaceable parts list as follows:
513 3i01-2216 SW PBTN

Change 6

Diagram 3. Change parts 1ist‘as follows:
AZC608 0160-3878 C-F 0.001 UF 100V

Change 7

Diagram 3 3Sheet 1. Chahge parts list and schematic A2€22 (0160-4209
C-F 0.0 UF 50 ¥




List of Contents

CONTENTS

Section |  General Information

=1 Introduction
1-6 Availahle Accessories

Section 2 Installation

General
intial Inspection
Temperature Requirements
Installation
- Power Cable
—10 Pawer Source Requirements
2—13  Preliminary Checks
2=18  Claims and Repackaging
2-18 Claims for Darrage
218 Repackaging for Shipment or Storage

Section 3 Operating Instructions

Modes of Operation
Normal Made
Gate Mode
External Trigger Mode
Width Trigger Mode
Extarnal Width Mode
Operational Considerations
Termination
Pulse Period, Width and Delay Controls
Transition Time Controls
Externat {nput Characteristics

Section 4 Pringiples of Operation

|
—_

General Description

Repetition Rate Generator
Gating

Exterpal Signals
Ext. input Level and Slope/Polarity
Mode Switch

Pulse Delay

Trigger Output

Double Pulse

Pulse Width

Phase Selection

!
]

LLLLE

1

-bf-b«h-llhhh-b-h
P
[=]

=
Fod
AR
;i R

Transition Time




Section &

Section G

61

LIST OF

Tables

|
VR (o T - VR N A G

|
=]

mmmmm?mmmm

o
[

-

—

List of Contants continued

Clipping and Limiting

Polarity
Baseline Adjust
Offset

Maintenance

General

Removal of Covers and Assemblies
Access to Test Points and Assemblies
Removal of Assemblies

Diagrams

General

TABLES

Specifications
Test

Equipment and Accassories

Preliminary Check: Internal Operation
Preliminary Check: External Operation
Preliminary Check: Manual Operation

Performance Check:
Performance Cheek:
Parformance Check:
Performance Check:
Perfarmance Check:
Performance Check:
Performance Check:
Perfarmance Check:
Pertarmance Check:
Performance Check:
Performance Check:
Performance Check:
Performance Check:
Performance Check:

Performance Check

Performance Check:
Pertormance Check;

Transition Times {minimum}
Transition Times (greater than Zns)
Linearity

Freshoot, Overshoot and Ringing
Pulse Width (less than 50ns)
Pulse Width (greater than 50ns)
Pulse Width Jitter

Maximum Duty Cycle
Amplitude

Source Impedance

Offset

Pulse Delay {less than 0.5us}
Pulse Delay {more than 50n5)
Putze Delay Jitter

:Puise Period (Rep. Rate)

Pulse Period Jitter
Trigger Quipur

internal Checks and Adjustments: Timing Board Al
internal Checks and Adjustments: Output Board A2
A guide to the diagrams

Reference Designators

Circuit Diggram Notes

List of Contents and List of Tables



List of lllustrations

LIST OF ILLUSTRATIONS

Accessories Delivered

80078 Front Panel: Contral |dentification .
Pulse Dalay

Transition Time Verniers
SYMM. NORM. COMPL. Switch
Doubie Pulse

Gate Mode Operation

External Trigger Operation
Width Trigger Operation . .
External Width Operation
Positioning of Rate Delay and Width Controls
Transition Time Limits

External {nput Adjustments
Block Diagram

Simplified Rep. Rate Generator
Gating Elements Ceas

Pulse Delay Principle

Delay Monostable Timing
Clipping and Limiting

Rolloff

Polarity and Fermat Switching

Frame

Aszsembly 1
Assembly 2
Assernblies 4 and 7
Assembly 5
Assemblies 3 and &




™~

Tuble 1—1. Specifications

PULSE CHARACTERISTICS
(5082 source and foad ympedance)

Transition Times: Zns — 250us in three ranges, Ranges
are common for rise and fall times but independent
verniers provide separate control of rise and fall time
within each range up to maximum ratios of 1:50 or 50:1.

tude deviation from a straight line between the 10% and
90% points is less than 3% of pulse amplitude.
vaershoot and Ringing: <2 = 5% of pulse amplitude.

Preshoot: < t 5% of pulse amplitude.

vides continuous adjustment within ranges.
Width Jitter: =7 0.1% on any width setting.

Maximum Duty Cycle: Normal 2= 50%; complementary
100%.

\;‘Amplitude: up to 5V across 50 ohms, 10V across an

open cirguit,

Attenuator: Four step attenuator reduces output voltage
to a mintmum range of 0.5V to 0.2V. Vernier provides
continuous adjustment within each range. A fifth posit-
ion of the attenuator reduces the pulse amplitude to zero
vyolts,

_Pulse Qutput: Positive or negative polarity selectable,
Nermal, complementary or symmetrical to baseline also
selectable.

Source Impedance: 5082 48 shunted by 10pF (nominal),

" DC Offser: + 4V across 5002 Ioad, Independent of ampli-
tudle settings, can be switched off.

Pulse Delay: <X 30ns to 50ms with respect to frigger
output. Five ranges, vernier provides continuous adjust-

ment within ranges.

Delay Jitter: < 0.1% on any delay setting.

REPETITION RATE AND TRIGGER

Repetition Rate: 10 Hs 10 100 MH ¢ in five ranyes. Ver-

inearity: Faor transition times = 20ns, maximum ampli-

X:Pulse Width: <2 5ns 1o 50ms in five ranges. Vernier pro-

Period Jitter: < 0.1% on any répetition rate setiing

Double Pulse: Available only up to pulse rate settir
BOMHz, representing an output pulse rate of 100MH

Trigger Qutput: Amgplitede: > +1V across 5082
Width: 4ns £ 2ns.

EXTERNALLY CONTROLLED OPERATION

External Input
Input Impedance: 5042 de-coupled.

Maximum Input: © 5V,
Trigger Level: Continuously adjustable from +1V to
Trigyer Polarity: Positive or negative slope selectable

Sensitivity . Sine waves, TV peak-to-peak,
Pulses, * (1.5V peak.

External Triggering
Repetition Rate: 0 to 100 MK,

Delay: Approximately 10ns between Trigger input
trigger output.

Manuat: Front-panel push button for single

External Pulse Width: Qutput pulse widthdeterming
width of external input pulse.

Width Trigger: External input pulse applied to the w
generator. Pulse width determined by frant panet w
setring,

Synchronous Gating: Gating signal s generalen
~irst pulse coincident with learding adge of the gate
pulse 15 normal width even if gate en’s during pulse.

GENERAI

Operating temperature range:  07C 10 +669C.

Power Requirements: 115 ov 230V + 10%, - 15%
to £40 Hy, 100VA (maximum).

Weight; net 8 kg (1761}, shipping 9 kg (19 81b)
Dimensicns: 425 x 140 x 344 mm (16 3/4 x5



SECTION 1

11 INTRODUCTION

12 The Hewlett-Packard Model 80078 Pulse
Generator is amultipurpose pulse source with frant panel
controls for transition tirnes, pulse amplitude, repetition
rate, pulse delay and pulse width. The output is usually
developed across a B0 ohm external impedance and may
be either positive ar negative. Inm addition, a symmetrical
pulse {in which the positive and negative limits of the
pulse amplitude are an equal amount above and below
ground potential) or the complement of the pulse may
be selected by means of a frant panel cantrol. ! desired,
a dc bias may be introduced to the waveform baseline.

-3 The pulse generator may be triggered inter-
mally with its own repetition rate generator or externally
rither with an externally generated trigger pulse or manu-
ally with a front panel pushbutton,

1--4 Externally applied signals can be used in four
ways to control the output pulse pattern,

1. As a gate signal. The output pulse train is
generated for as long as the appiied signal is
present. The repetition rate pulse width and
pulse delay remain under the control of the
frant panel.

2. As an external trigger, One pulse out for
each trigger in. All other parameters remain

GENERAL INFORMATION

under control of front panel. (Also see double
puise description, paragraph 1—15).

3. As a width trigger. Like the external trig-
ger except that the signal is introduced at

the input to the width control cireuits. The
rep, rate generator can supply a trigger out-

put independent of the pulse cutput. The pul-
se delay is fixed at typically 20ns.

4, As an external width trigger. Like the
width trigger except that the external width
trigger s introduced at the output of the
width control circuits, The output pulse
width is determined by the width of the in-
coming trigger.

15 By switching to DOUBLE PULSE on the
front panel, two pulses can be produced in response to
each trigger. The first pulse occurs a fixed interval after
the trigger, the second pulse is delayed by an interval
selected by front panel controls, Double pulses can be
produced in the normal, gate and external trigger modes
only,

1-6 AVAILABLE ACCESSORIES

1=7 Electronic test equipment, cables, connectors,
adapters and other accessories are available from Hewlett -
Packard. For information about specific tems, consult
the Hewlett-Packard catalog or contact the nearest Sales/
Service Office. Addresses are listed at the back of this
manual.




The power cable supplied will be ONE of the following:

NEMA
8120-1378

SCHUKO
8120--1689

BRITISH STANDARD
2120-1351

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN

LINE = BROWN
NEUTRAL - BLUE
GROWUND = YELLOW/GREEN

LINE = BROWMN
MEUTRAL = BLUE
GROUND = YELLOW/GREEN

Figure 2—1. Accessories Delivered




SECTION 2

INSTALLATION

2—1 GENERAL

2-2 Initial Inspection

Z-3 Inspect instrument and accessories for phy-
sical damage and if damage 15 evident refer 1o paragraph
2—15 for recommended claim procedure and repacking
information.

2—4 The 80078 is delivered with the following
items:

ITEM HP 5TOCK NUMBER

Power Cabie (with one of the
following plugs)
NEMA™ 8120—1378
or
SCHUKRO™* 8120-168¢9
or
BS""" 8120-1351

Fuses
0.5 amp (for 230V operation) 2110-0202
1 amp {for 115V operation) 2110-0007

Rack Mounting Kit 5060—-8740
Manual 02007 —-90002

" Used in USA
" Used in West Germany
T Used in UK and (for 230V) in USA

2-5 Temperature Requirements

2-8 The Model 80078 operates within specifica-
tions when the ambient temperature is between ™ 0°C
{329F) and 55°C (131°F). The pulise generator may be
stored between —409C {—40°F) and 76°C (1879F),

2—7 INSTALLATION

2-38 Pawer Cable

2-.9 The 3-wire power cable supplied with the
BOG7B when connected to the appropriate power outlet,
grounds the instrurment cabinet and panels. To preserve
this safety feature when operating the instrument from
an outlet without a ground connection use an appropriate
adapter and connect the ground lead to an external
ground,

2-10 Power Source Requirements

2-11 The Model 80078 may be operated from an
ac lime supply of either 115V or 230V {(+10%, —15%) at
48 Hz to 440 Hz, The power dissipation is typically
100VA.

CAUTION
Before applying power to the instru-
ment, check that the power module
ontherear pane! is set in accordance

with local supply conditions,

2—12 To check the power module proceed as
follows:

a, Slide the safety window to the left.

b. Remove the fuse and check its value:
for 230V operation 0,5A,
for 115V operation 1.0A.

c. Check that the line selector switch posit-
ion corresponds to the local supply voliage. If
it does not corresponds use a screwdriver 1o
change the switch position,

d. Insert the correct fuse into the fuse holder
and slide the safety window to the right.

e. Connect the power cable to the power
module.

PRELIMINARY CHECKS

At this point it is convenient 10 check that




the instrument operates within specifications. Preliminary
checks suitable for incoming quality contral inspection
are described in Seetion V. If the instrument does not
perform satisfactorily, refer to paragraph 2-15.

2-15 CLAIMS AND REPACKAGING

2—-16 Claims for Damage

2-17 It physical darmage is evident or if the instru-
ment does not meet specifications when received, notify
the carrier and the nearest Hewlett-Packard Sales/Service
Office. The Sales/Service Office will arrange for repair or

replacement of the unit without waiting for settlement
of the claim against the carrier.

2-18 Repackaging for Shipment or
Storage

2—19 1 the instrument is to be shipped to an
Hewlett-Packard Sales/ServiceOffice attach a tag showing
owner, address, model and serial number and the repair
required. Theoriginal shipping cartonand packingmateriat
may be re-usable but the Hewlett-Packard Sales/Service
Officewil! also provide information and recommendations
oh materials to he used if the origina) packing is not
available or re-usable.
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1. Push button to generate a single puise (or two in the double puise
mode) when the PULSE PERIOD switch is in the MAN. position.

2. PULSE PERIOD switch: for selecting the range of pulse period.

3. Pulse period VERNIER: for continuous adjustment af the repeti-
tion rate within the range selected on the PULSE PERIOD switch.
Clockwise rotation increases the pulse period, In the WIDTH TRIG and
EXT WIDTH modesthe pulse period controls define only the frequency
of the trigger output pulses,

4. PULSE DELAY switch: for setecting the range of pulse delay
with respect to trigger output in NORM, GATE and EXT TRIG modes.
Has no effect in WEDTH TRIG and EXT WIDTH modes.

5. Puise delay VERNIER: for continuous adjustrent of pulse delay
within the range seiected on the pulse deiay switch, Clockwise rotation
increases the delay,

6. PULSE WIDTH switch: for selecting the range of pulse width.
Has no effect in the EXT WIDTH mode.

7. Pulse width VERNIER: for continuous adjustment of pulse witdth
within the range set on the pulse width switch.

8, TRANSITION TIME switch: for selecting the range of leading
and trailing edge transition times.

g, LEADING EDGE vernier: for continuous adjustment of the
leading egge transition time within the range selected on the transition
time switch,

10. TRAILING EDGE vernier: for continuous adjustment of the
traiting edge transition time within the range selected on the transition
time switch,

11. AMPLITUDE switch: for selecting the ampliitude range of output
puises,

12, Amplitude VERNIER: for continuous adjustment of output puise
amplitude within the range selected on the amplitude switch,

13, OFFSET switch: for enabling/disabling the offset VERNIER.

14. Offset VERNIER: for adjustment of the pulse output baseline
between +4 volts and —4 volts when the offset switch is on.

15. Mode switch: selects either the internal mode (NORM) or one of
the external modes in which an input signal at EXT INPUT is required.

16. EXT INPUT LEVEL control: determines the fevel, within a range
of +1 volt to —1 volt, at which the signal applied to EXT INPUT will
initiate a pulse or gate a pulse train,

17. DOUBLE PULSE — DELAY switch: in the double puise position
the 80078 delivers two pulses for every trigger output; the first pulse is
delayed by a fixed 20 nanoseconds with reference to the trigger output,
the second is delayed by an interval determined by the PULSE DELAY
controls. The double pulse faciity is disabled in the WIDTH TRIG and
EXT WIDTH modes,

18. LINE switch: press for on, press for off,

19. EXT INPUT connector: for input of gate signhals in the GATE mode
and trigger pulses in the EXT TRIG, WIDTH TRIG and EXT WIDTH

maodes,

20. SLOPE/POLARITY switch: sefects the siope (rising or falling) of
the input signal which will cause triggering/gating,

21. TRIGGER OUTPUT connector: supplies trigger pulses at a rate
determined by the setting of the puise period controls, Exceptionally
in EXT TRIG mode the trigger output rate is the same as the trigger
input rate,

22, SYMM NOGRM COMPL switch: for selecting symmetrical normal
or complementary pulse formats,

23. PULSE CUTPUT connector,

24. PULSE POLARITY switch: for selecting the polarity of the out-
put puise,

Figure 3—1. B007B Front Panel: Control Identification




SECTION 3

OPERATING INSTRUCTIONS

3-1 MODES OF OPERATION

3-2 There are five modes of operation in which
the 8007B is capable of operating, four of which require
an external signal.

3-3 Normal Mode

3-4 In this mode, no external signal is required,
Pulse period, pulse detay, pulse width, transition times,
amplitude, offset, polarity and format (SYMM, NORM,
COMPL), as well as singte or double pulse, are all select-
able or adjustable with front panel controls. See figures
3-2 to 3-5.

Trigger Output M
|
|
I
|
|

Pulse Gutput | ‘|

i
! i

- \~—— VARIABLE DELAY
| l

Figure 3—2. Pulse Delay

LEADING EDGE VERANIER CCw
TRALLING EDGE VERMIER

£ ADING FOBE VERKIER

TRAL'NG EOGE VERMIER

Figure 3—3. Transition Time Verniers

SYMM HORM COMPL _._X_ _’_.-_gv
T —d

SYMM NORM COMPL _F.,M.E_ ——ov

CUTIY i

S B
STMM KUHM CGHT : I VO
ﬁ A — | _

TWIH GFF b 1 SW e E RS o o
POARTY S8R

Figure 3—4. SYMM. NORM. COMPL. Switch

TRIGGER
ourpJT

, " FIXED DELAY
e 10ns MK SPACING
fl

PuLSE Lyt

QTRYT T 1
i

—- e FIXED -
i | VARIABLE DELAY

Figure 3—5. Doubie Pulse

3-5 Gate Mode

3-6 The repetition rate is defined by the puise
period controls but no output occurs until the veltage of
the externally applied gate crosses the threshold level set
by the EXT INPUT LEVEL and in the direction indicated
by the setting of the SLOPE/POLARITY switch, See
figure 3—6. The fast pulse of a train of gated pulses is
always of correct width and slope even if the gate ends
during the pulse.

EATERNAL
INPUT -
SIONAL

I
|
|
I
1
I
I
QUTRUTY
I

|
—— L VARIABLE OELAY

e, FIXED DELAY

]
I
[
(]
[
TRIGGER !
oUTPLT

Figure 3—6. Gate Mode Operation

3-7 External Trigger Mode

3-8 The pulse repetition rate and trigger output
rate are determined by the frequency of an applied
signal, All other output puise parameters are controllable
as in the normal mode, See figure 3—7.




EXTERNAL
RPUT TRIGGER
SIGRAL LEVEL =™ [ — - - —— -

i ‘r'—VARIABLE DELAY

|
je— FIAED DELAY

I R

+

TRIGGER
QUTPYT
ov

Figure 3—7. External Trigger Operation

3-9 Width Trigger Mode

3-10 The pulse repetition rate is determined by
the frequency of the externally applied signal. The
frequency of the trigger output is independent of the
pulse output and can be adjusted with the pulse period
controls. The pulse delay is fixed at < 40 nanoseconds
with respect to trigger input. All other puise parame-
ters are controllable as in the normal mode. See figure
3-8.

EATERNAL Ext
tnput
Level — — ==
‘ 1
|1

- be FIXED OELAY

SO [y )

TRIGGER FREQUENCY UNRELATED TO ABOYE WAYEFORMS

TRIGGER
OUTPUT
oy OrR

Figure 3—8. Width Trigger Operation

3-11 External Width Mode

3-12 The pulse repetition rate and pulse width are
determined by theexternally applied signal. The frequency
of the trigger output is independent of the pulse output
and can be adjusted with the pulse period controls, The
pulse delay is fixed at < 40 nanoseconds with respect to
trigger input. Al! other parameters are controllable as in
the normal mode. See figure 3-9.

EXTERNAL EXT
INPUT INPUT
SIGNAL LEVEL — — —— T T - e T T T -
| | |
0. ‘L._‘z | Iy =tz = FIXED DELAY

TRIGGER FREQUENCY UNRELATED TQ ABOVE WAVEFORMS
TRIGGER
QUTPUT
ov OR

Figure 3—9. External Width Operation.

3-13 OPERATIONAL CONSIDERATIONS
3-14 Termination

3-1b6 To achieve the specified ampiitudes and
transition times and to minimize reflection, it is most
important that the pulse output be terminated by 50
ohms ta ground. Even at low repetition rates the pulses
contain harmonics in the UHF range.

3—-16 Pulse Period, Width and Delay Controls

317 The positions of these controls on the front
panel helps avoid incompatible settings. Generally, the
PULSE PERIOD switch should be the furthest to the
right; if all three are in.a straight vertical line, the vernier
positians are critical. See figure 3—-10.

RATE (HzlPULSE PERIOD (sl
pulse Delay(s)

Figure 3—10. Positioning of Rate Delay and Width
Controls

3-18 Transition Times Controls

3-19 The "on time"” of a pulse should be greater

than its rise time, the ""off time” greater than the fall
[ ]

time. See figure 3—11.




3--20 EXTERNAL INPUT
CHARACTERISTICS

3-21 The EXT INPUT LEVEL contro! and the
SLOPE/POLARITY switch define the point on the input
Baseling signhal which will cause triggering (or gating). Figure 3—12
illustrates the effects of these controls in the external
width mode.

Figure 3--11. Transition Time Limits

SLOPE/POLARITY = » SLOPE/POLARITY = -

«1 ¥

x “ \ = ; 3 ' " TRIGGER'LEVEL
EXTERNAL : oy A Ao - ADJUSTABLE 10
INPUT - : = s T ANY LEVEL IN
SIGNAL . - : ; THIS REGION

PULSE
QUTPUT

I f

QUTPUT WHEN CUTFUT WHEN OUTPUT WHEN OUTPUT WHEN
EXT INFUT LEVEL EXT. iNPUT LEVEL EXT.INPUTLEVEL EXT. INPUT LEVEL
SET 10 -1V SET TO « 1V SET 70+ 1V SET 10 =1V

Figure 3—12. External Input Adjustments
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Figute 4—0. Block Diagram
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SECTION 4

4-1 GENERAL DESCRIPTION

4--2 The basic concept of the 80078 pulse genera-
tor is shown in figure 4—0, opposite. The pulse repetition
rate is generated either internally by the repetition rate
generator or externally by an external trigger. Gating
can he effected by using the externai trigger to start and
stop the repetition rate generator. The delay generator
delays, with respect to the trigger output, the output
from the rep. rate generator and applies it to the width
generator. For each output puise from the delay genera-
tor, the width generator issues a pulse with a width
defined by the front panel controls, The output of the
width generator is split into two phases, one of which is
selected by thepulse polarity and SYMM—NORM—-COMPL
switching circuits for further processing. The selected
phase is integrated by charging and discharging a capacitor
by a positive and a negative current source. Current
sources are independently variable. The output of the
transition time circuits is limited, amplified and, under
control of the pulse polarity and SYMM—NORM-—
COMPL switches, given a dc reference. The signal is then
attenuated by a network of resistors selectable under the
control of the amplitude range switch and by the ampli-
tude vernier. The dc offset potential is applied to the
output or the attenuator and the combined signal s
made available at the pulse output connector. In the
following description, reference should also be made to
the appropriate diagrams in Section 6, as indicated by the
block diagram.

4-3 REPETITION RATE GENERATOR

4--4 See figure 4—1. When the Schmitt trigger
changes to the " Q2 conducting’ state, Q4 conducts there-
by discharging C3. C3 discharges to a potential low

enough to cut off Q2, at which point the Schmitt

trigger switches 1o the Q2 cut off’” state. Thus, Q4 be-

comes cut off and C3 starts charging. C3 charges to a po-
tential high enough to make Q2 conduct, at which point
the Schmitt trigger changes to the “0Q2 conducting”
state again.

PRINCIPLES OF OPERATION

DISCHARGE
PATH

Figure 4—1. Simplified Rep. Rate Generator

4-5 The rep. rate generator runs free in the
NORM, WIDTH TRIG and EXT WIDTH modes {Q118
reverse biased). In the GATE and EXT TRIG modes or
with the pulse period switch in the MAN position, Q118
is forward biased; this prevents the Schmitt trigger from
changing states regardless of the ramp potential.

4-6 Gating

4-7 With Q118 forward biased, the rep. rate
generator is disabled, See figure 4—2. Q118 is forward
biased when both Q116 and Q117 are cut off, Q117 is
cut off by the mode switch being in the GATE or EXT
TRIG positions or the PULSE PERIOD switch being in
the MAN position. Q116 is cut off when no gate signal is
present. A gate signal, applied at EXT INPUT, is processed
by the input circuits (see following paragraph} and applied
to differential amplifier Q116/0116 through input switch
Q104. The gate signal causes Q116 to conduct, Q118
tobereversebiased and the rep. rate generator to function,

Made Switchand Pulsa Period Swiich

anr

INPUT ] IhRUT DIFFERENTIAL REP
fd T SWITCH AMPLIFIER ana RATE
CIRCUITS G104 anssang GENERATOR

Figure 4--2, Gating Elements




4-8 EXTERNAL SIGNALS

4-9 The external signals are applied to the EXT
INPUT connector on the front panel. How a signal is
used and where in the instrument it is applied are deter-
mined by the modeswitch {Section 6, diagram 2, sheet 1).

4—10 Ext. Input Level and Slope/Polarity

4—11 Anexternal signal, applied to the EXT INPUT
connector, is limited to one volt by the diode bridge
limiter CR101 through CR104, The one volt maximum
sighal from the limiter is applied to the differential ampli-
fier @101/Q102. The EXT INPUT LEVEL control deter-
mines the reference level of the differential amplifier. The
SLOPE/POLARITY switch selects either the inverting
or the non-inverting output by blocking the other output.
With the SLOPE/POLARITY switch in the + position,
the non-inverting signal is blocked,

4-12 Q103 establishes the required dc level for
input to the Input Switches, Q104 through Q107.

4—-13 Mode Switch

4—14 The mode switch aliows the external signal
from Q103 to pass through one or none of the input
switches Q104 — Q107

4-15 PULSE DELAY

4-16 The purpose of the pulse delay generator
is to provide pulses which are delayed with respect to
the TRIGGER OUTPUT pulse by a controllable interval.
The delay is accomplished by triggering a monostable
circuit whose output pulse is variable in width and using
the trailing edge of the cutput pulse to produce the de-
layed pulse,

TRIGGER

auTRyT
MONJSTABLE
OUTRLT

CELAY
FULSE

Figure 4—3. Pulse Delay Principle

4-17 The monostable circuit consists of Schmitt
trigger Q301, Q302, Q303, ramp generator 0307, C301,

C302 and the ramp discharge path through Q304. With
the monostable in its stable state, Q301 is cut off, Q302
and Q304 conduct. A positive pulse on the base of Q301
switches the Schmitt trigger’s state, 0302 becomes cut
off, the ramp generator starts raising the potential on the
base of Q302. When base Q302 reaches the Schmitt
trigger switch-over level, Q302 starts conducting again.
This puts a negative on the hase of 0304 which causes
the ramp generator to discharge through Q304. The level
to which the ramp discharges is not negative enough to
cut off Q302 so the circuit remains stable until Q301
receives another positive pulse.

PULSE
APPLIED

Q3EC -v—l__———__’-_
: I

; |
93025 —‘——\—

! 4302

! LONBUCTS
DI0EEC ;

Figure 4—4. Delay Monostable Timing.

4-18 Schmitt trigger ATMC2 produces the delayed
pulse in response to the negative going edge of the delay
circuit monostable,

4-19 Inthe WIDTHTRIG and EXT WIDTH modes,
the delay generator is not required. The S1.2 part of the
mode switch blocks the input and output of the delay
circuits through Q204 and Q206 respectively.

4-20 TRIGGER OUTPUT

4-21 Schmitt trigger ATMC1 producesshort {~3ns)
pulses in response to negative transients from either the
rep. rate generator, the external trigger of the manual
trigger. The Schmitt trigger output is amplified by
differential amplifier Q201/0202, The complementary
outputs are applied to 1) the delay circuits and 2) the
OUTPUT TRIGGER and DOUBLE PULSE circuits,

4-22 DOUBLE PULSE

4--23 In the double pulse mode, an undelayed
pulse and a delayed pulse are applied to input of the
width circuits in response to each trigger. The delayed
pulse comes from the delay circuits, the undelayed
pulse comes through Q210 from the TRIGGER OUTPUT
circuits. Section 6, diagram 2, sheet 3,




4-24 Inthe WIDTH TRIG and EXT WIDTH modes,
Q209 under control of switch $1.3 reverse biases Q210
thereby preventing the undelayed puise from reaching
the width circuits.

4-25 PULSE WIDTH

4--26 The purpose of the pulse width circuit is to
produce pulses of variable width in response to delayed
and undelayed pulses. The variable width pulses are
produced by triggering a monostable circuit.

4-27 The monostable circuit consists of Schmitt
trigger Q401, Q402, Q403, ramp generator Q407, C401
€402 and the ramp discharge path through Q404. The
monostable functions in exactly the same manner as does
the pulse delay monostable (paragraph 4—15}. The out-
put is amplified by differential amplifier Q405/Q406 and
applied to the input of the phase selection circuit on
assembly A2,

428 PHASE SELECTION

4-29 Either the output of the width circuit or an
external width signal is applied to the differential ampli-
fier Q501, 502, The complementary outputs are ampli-
fier by Qb03, 504, Diodes CR501 through CR506 and
and transistors Q505 through Q508, under control of
the SYMM. NORM. COMPL. switch and the POLARITY
switch, select one of the complementary signals for
further processing.

4-30 Phase selection determines whether the lead-
ing edge of the output pulse is positive-going or negative-
going. The SYMM. NORM. COMPL. and POLARITY
switches also control K1 which switches the leading and
trailing edge verniers to their appropriate circuits.

4--31 TRANSISTION TIME

4-32 Schmitt trigger MCB601 produces a clean and
stable pulse and pulse complement which are amplified
by differential amplifiers Q601/0602 and O607/0608.
The positive-going edge of the pulse at collector Q603
{be it leading or trailing edge) is integrated by C607/
C608 and the current source in the emitter circuit of
Q603. The negative-going edge is integrated by C607/
C608 and current source in the emitter circuit of Q605.

4-33 CLIPPING AND LIMITING

4-34 The output of the transition time circuits is
ctipped by clipping diodes CR606/606. Clipping is ad-
justed to provide an output from ME707 that contains
no step. See figure 4—5. Too little clipping provides too
great an input to the limiter MC701, which causes ex-
cessive rotloff of the output pulse. See figure 4—6 for a
description of rolloff. Too much clipping provides the
limiter with too small an input and a step will appear on
signals at the output.

STEP
TRANSITION EMITIER LIMITER AND
TIME PULSE SHAPER

INTEGRATOR ME 701
QB01- Q608

CLIFRING
DIOCE
CR 606

Figure 4—5, Clipping and Limiting

UNLIMITED LIMITED

ROLLOFF

Figure 4—6. Rolioff

4-35 POLARITY

4-36 ThePOLARITY switch 511.1and the SYMM,
NORM. COMPL. switch $10.1 control the Q715/Q716
collector voltage. A positive collector voltage will make
the output pulses positive. See figure 47 and paragraph
4-28.

S 131 and 5111

[TRANSITION] " ELINE
cupeens (| LR0ier

FROM TIME ¥
pu CIRCLITS AND CIRCIITS - 10
3.5%’313 8 LMITER ‘Afteruator

1601-0.608 0605 - 0704 707-0720

POLARITY — SYMM NORM COMPL SWITCHING

{WITH S10 N NORM POSITION]
sn1 3] s [

sme @ ./ Lo r“l”c"
sz (] _\_[uv oV

impasured ol output of baseline adjust circuits

Figure 4—7. Polarity and Format Switching




4-37 BASELINE ADJUST

4-38 The current through 713 is adjusted so that
the most positive level of negative pulses is zero volts,
0716 current is adjusted so that the most negative level
of positive pulses is zero volts.

4-39 OFFSET

4—40 Q801 through G210 provide the offset vol-
tage for the output pulses. See diagram 9, section B.




SECTION b

5-1 GENERAL

5-2 The maintenance section contains three
groups of checking procedures: preliminary checks, per-

formance checks and internal checks and adjustments.

H performance of the preliminary checks reveals no mal-
functions, the instrument is in reasonable working arder.

53 The performance checks are designed to
assuirg that the intruments is performing to specifications.
See table 1—1. If the performance checks reveal any
deviation from the specifications, the internal checks
and adjustments may be required,

5—4 REMOVAL OF COVERS AND
ASSEMBLIES

MAINTENANCE

5-5 Access to Test Points and Assemblies

5.6 Access 10 all test points and assemblies is
through the removal of the top and bottom covers. These
may be removed by releasing the 2 screws in the res
pective cover and sliding it to the rear.

b-7 Removal of Assemblies

Hh-8 With reference to diagram 2, section 6, it will
be seen that assemblies A1, A2 and A3 are plugin
assemblies secured by screws, The attepuator vernier
assembly (A7} is mechanically secured to assembly A4
by 3 screws which can be removed without further
dismantling the instrument, To gain access to assemblies
A4 and AB switch contacts, remove the right-hand side

frame and remove the assembly securing screws, tha
assemblies can be removed,




Table 5—1. Test Equipment and Accessories

INSTRUMENT

Counter

Oscilloscope

Power Supply

Digital Voltmeter

Ac Voltmeter

Sampling Oscilloscope

Pulse Generator

ACCESSORIES
5052 feed-through termination

B0L2 cable assembly with male
BNC connectars (4 required)

20dB Co-axial attenuator
5080 Tlcunnec:tur, type GR
OS2 Termination, type GR
5052 Cable Assembly with

male BNC connector and dual
hanana plug

Prabe divider 10:1

BRIEF SPECIFICATION

Frequency range 0 — 350 MHz with
period, ext, time base and ext. start/
stop facilities.

Dual-channel, 50 MHz bandwidth,
BmV/div sensitivity, sweep speeds
&nS/div to 25/div.

+BV at not less than 60mA,

10V dc range to 4 significant figures.

Accuracy +0.06% £ 1 digit.

Sensitivity 100uV to 300V rms,

Dual-channel, 1 GHz bandwidth,
TmV/div sensitivity, sweep speeds
10pS/div to 25/div.

Rep. rates 3 Hz to 10 MHz, 30n5
pulse width, variable amplitude
between = 2V, fast rise and fall
times (9ns)

SYMBOLS USED IN THIS SECTION

RECOMMENDED MODEL

HP 5246L
with plug-in
6252A

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

HPF 6200 Series

HP 34404
with plug-in
34444

HP 403B.

HP 140A
with plug-ins
1410A, 1424A

HP 8D03A

RECOMMENDED MODEL

HP 110488

HP 10120A

HP 8491A

HP 10221A

GR 874 — WB0B

HP 11001A

HP 10214A




Table 5—2. Preliminary Check: internal Operation

INITIAL CONTROL SETTINGS TEST SET-UP

PULSE PERIOD 2 3u—.1m
VERNIER 3 CCw
PULSE DELAY 4 1.5 — BOM
VERNIER 56 CCW 180A OSCILLOSCOPE
PULSE WIDTH 6 1.51— B0
VERNIER 7?7 CcCcw
TRANSITION TIME 8 0.1 — 5u
LEADING EDGE 9 CCw
TRAILING EDGE 10 CoW 0078 PULSE GENERATOR
AMPLITUDE 11 25-5 S T
VERNIER 12 Cw
OFFSET 13 ON
VERNIER 14 Mid-range
Mode selector 15 NQORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM. NORM, COMPL.. 22 NORM
PULSE POLARITY 24 +

The purpose of this preliminary check is to establish whether the instrument pro-
duces pulses of approximately the right dimensions in the normai mode.

STEP INSTRUCTIONS : RESULTS

Set up the instruments as shown above.

FALL
TIME = 0.1us




Table 5—3. Pretiminary Check: External Operation

80034 PULSE
GENERATOR

TRIG. OUT

7B PLILSE GENERATO

1

9

23

T50R. DSCILLGSCOPE |

18014 1821A

INP. EXT. TRIG

¢

{NITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DELAY 4
VERNIER 5

PULSE WIDTH 6

VERNIER 7
TRANSITION TIME 8
LEADING EDGE 9
TRAILING EDGE10
AMPLITUDE 11
VERNIER 12

OFFSET 13

VERNIER 14

Mode selector 15

EXT. LEVEL 16
DOUBLE PULSE/DELAY 17
SLOPE/POLARITY 20
SYMM. NORM, COMPL. 22
PULSE POLARITY 24

3—-.1m
Mid-range
1.5 — 504
Mid-range
1.54 — 50
Mid-range
0.1 = Bl
CCcw

ccw
1-25
cw

ON
Mid-range
GATE

+0.5 (approx.)
DELAY

+

+

NORM

The purpose of this preliminary check is to determine whether the instrument pro-
duces pulses of approximately the right dimensions in the four external modes of

operation.

STEP INSTRUCTION

Set up the instruments as shown above.

RESULTS

Adiust the B003A to deliver a 200us positive putse,

Set the 80078 mode selector to EXT. TRIG.

Set the 80078 mode selector to WIDTH TRIG.

Set the 8007B mode selector to EXT WIDTH.




Table 5—4, Preliminary Check; Manual Operation

INITIAL CONTROL SETTINGS

PULSE DELAY 2
VERNIER 3

PULSE DELAY 4
VERNIER &

PULSE WIDTH 6
VERNIER 7
TRANSITION TIME g8
LEADING EDGE 9
TRAILING EDGE 10
AMPLITUDE 11
VERNIER 12

OFFSET 13

VERNIER 14

Mode selector 15

DOUBLE PULSE/DELAY 17
SYMM. NORM. COMPL.. 22
PULSE POLARITY 24

MAN
Mid-range
1.6 — B
Mid-range
1.54 — BOM
Mid-range
0.1u—5u
CCwW
CCw
1-25
Ccw

ON
Mid-range
NORM
DELAY
NORM

+

6246L COUNTER 5
B PULSE GENERATO
23

262A
100MC

NP,

STEP  INSTRUCTIONS

Press the 80078 MANUA L push-button 1

ten times.

RESULTS

The counter reads 5.

Note: The 6252A plug-in
is a divider that counts

-every other pulse,




Table 5—5. Performance Check: Transition Times {minimum)

INITIAL CONTROL SETTINGS
F5i15352 3T 5oy

/
v PULSE PERIOD 2 100 — U

VERNIER 2 cw
PULSE DELAY 4 Bn — B0n
VERNIER 5 CCw
PULSE WIDTH 6 5n — 50n

.. ’ . " .. . )(l -

‘-“ 7B PULGE GENERAT! VERNIER 7 cw

1 = n TRANSITION TIME 8 20— 0.1
1 LEADING EDGE 9 cow

1 TRAILING EDGE 10 cow
" AMPLITUDE 11 255
j; VERNIER 12 cw

Ty
Joscit Loscore

OFFSET 13 OFF
Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM. NORM. COMPI., 22 SYMM
PULSE POLARITY 24 +

INSTRUCTIONS RESULTS

Adjust the 1424A sensitivity for full screen display,
set to EXPAND.

Vary VERNIER 5 to center the pulse leading edge
on the screen. Measure the rise time:

Vary VERNIER 5 to center the pulse trailing edge
on the screen. Measure the fall time:

Set the SYMM. NORM, COMPL. switch to NORM.
Measure the rise and fall times for a negative and
positive pulse.




/

Table 5-6. Performance Check: Transition Times {greater than 2ns)

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 A — 3 —

VERNIER 3 cw 180A OSCILLOSCOPE
PULSE DELAY 4 5n — 50n

VERNIER & CCw

PULSE WIDTH 6 BOn — 1.Bu —

VERNIER 7 cw

TRANSITION TIME 8 2n — 01 pO078 PULSE GENERATOR
LEADING EDGE 9 CwW 2 2 > |EXT.INP
TRAILING EDGE 10 cw .
AMPLITUDE M 25 -5
VERNIER 12 Cw
OFFSET 13 OFF
Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM. NORM. COMPL. 22 SYMM
PULSE POLARITY 24 +

Check the transition times with the controls set as shown below. For each
setting, center the leading and then the trailing edge on the screen by means of
the pulse delay VERNIER 5.

TRANSITION PULSE WIDTH 6 PULSE LEADING EDGE 9 RESULT
TIME 8 PULSE DELAY 4 PERIOD2  TRAILING EDGE 10

2n— u 50n — 1.bu Ap—3u Cw > us

Au—bu 50n — 1.5 A — 3u <.1lus
Ju— 5y 1.54 — 60y o 3u—.tm cw > bus

Su — 250u 1.5u — B0u 3u—.1m <bus
Bu — 260u 501 — 1.bm Im —3m cw > 250us




Table 5—7. Performance Check: Linearity

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 10n —. 1
VERNIER 3 cw —
PULSE DELAY 4 5n — 50n
VERNIER 5 CCwW
PULSE WIDTH 6 &n - 50n
0078 PULSE GENERATO VERNIER 7 W —
1 23 TRANSITION TIME 8 2n— 01U
LEADING EDGE 9 Mid-range —
J TRAILING EDGE 10 Mid-range __
AMPLITUDE 11 25—-56 —
VERNIER 12 cw
OFFSET 13 OFF
Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM. NORM, COMPL. 22 SYMM
PULSE POLARITY 24 +

140A
OSCILLOSCCOPE

INSTRUCTIONS RESULTS

Adjust LEADING EDGE 9 for a rise time of 20ns. Deviation from a straight
Measure the linearity deviation. tine between the 10% and
90% points. Should not
exceed{b%/of the peak voltage.

Adjust TRAILING EDGE 10 for a fall time of 20ns.

Measure the linearity deviation. S 8 ve 7o
, A

.

NON LINEARITY




Table 5—8. Performance Check: Preshoot, Overshoot and Ringing

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 10n — 14
VERNIER 3 cw

PULSE DELAY 4 5n — 50n
PULSE WIDTH §° 5n — 50n s
VERNIER 6 - cow OSCILLOSCOPE
VERNIER 7 cw E37E PULSE GENERATOR
TRANSITION TIME 8 2n— 01
LEADING EDGE 9 cew a =
TRAILING EDGE 10 cow 1

AMPLITUDE 11 25—-5
VERNIER 12 cw j

OFFSET 13 OFF
Mode selector 15 NORM
DOUBLE PULSE/DELAY DELAY
SYMM, COMPL. NORM. 22 SYMM
PULSE POLARITY 24 +

INSTRUCTIONS RESULTS

Measure preshoot, overshoot and ringing in turn. < 5% of pulse
amplitude in each
case.

Switch PULSE POLARITY to { — ) . Check preshoot,
. . . OVERSHOOT
overshoot and ringing of negative pulse. .L

==

RINGING

AMPLITUDE

PRESHOOT QVEFSHOOT

1




Table 5—9. Performance Check: Pulse Width {less than 50ns)

21

0078 PULSE GENERATQ

23

|

T40A
0SCILLOSCOPE

i

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DELAY 4
VERNIER 5

PULSE WIDTH 6
VERNIER 7
TRANSITION TIME 8

LEADING EDGE 9

TRAILING EDGE 10
AMPLITUDE 11

VERNIER 12

OFFSET 13

Mode setector 15
DOUBLE PULSE/DELAY 17
SYMM. NORM. COMPL. 22
PULSE POLARITY 24

10n — A
cwW

B5n — 50n
CCw

5n — 80n
CCwW
2n— 0.1
ccw
ccw
2556
cw

OFF
NORM
DELAY
SYMM

+

Check the pulse width with the controls set as shown below.

PULSE WIDTH 6 VERNIER 7 PULSE POLARITY 24 RESULTS

5n — 50n CCw + and ~—
65n - 50N cw + and —

50n — 1.5u + and —

< bns
> 50ns

< 50ns




Table 5—-10. Performance Check : Pulse Width (greater than 50ns)

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DELAY 4
VERNIER 5

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

Mode selector 15
DOUBLE PULSE/DELAY 17
SYMM., NORM. COMPL. 22
PULSE POLARITY 24

Al - 30—
cw

Bn — B0n
ccw

50n — 1.5 —
cw _—
2n— 0.1
CCw

CCW

1-25 -—
cw

OFF

NORM
DELAY
SYMM

+

80078 PULSE GENERATOR

1B0A OSCILLOSCOPE

EXT. INP

Check the pulse width with the controls set as shown below.

PULSE WIDTH 6 VERNIER 7 PULSE PERIOD 2 RESULTS
50n — 1.5u cw Ap—3u > 1.5us

1.5u — 50u Ap—3p < 1.5us
1.5u — 50u cw 3w —-.tm >80 us

50u — 1.5m 3u—.1m < B0u
501 — 1.5m Ccw .Im = 3m > 1.5ms

1.5m — 50m Am - 3m < 1.bms
1.5m — 50m cw 3m — .1 > 60ms




Table 5—11. Performance Check: Pulse Width Jitter

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 Am—3m

VERNIER 3 ccw
e PULSE DELAY 4 Bn — 50n
180A OSCILLOSCOPE| VERNIER 5 ) ccw
PULSE WIDTH 6 504 — 1.5m
VERNIER 7 ccw
1821A TRANSITION TIME 8 2n—01u
LEADING EDGE 9 CCw
TRAILING EDGE 10 cocw
AMPLITUDE 11 1-25
VERNIER 12 cwW
OFFSET 13 OFF
Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM. NORM. COMPL. 22 SYMM
PULSE POLARITY 24 +

BOO7B PULSE GENERATOR
21 23 d EXT. INP

INSTRUCTIONS RESULT

Adjust the pulse width VERNIER 7 for a pulse
of 50us width.

Adjust the 1821A TIME/DIV controt and DELAY
{DIV) control so that the intensified portion of the
main sweep coincides with the trailing edge of the
pulse,

Set the 1821A Sweep Display switch to DELAYED
and center the trailing edge by adjusting the DELAY
{DiV} control.

Set the 180A Magnifier to X5. Pulse Jitter < 50ns.




Table 512, Performance Check: Maximum Duty Cycle

INITIAL CONTRC

PULSE PERIOD 2
VERNIER 3

PULSE DELAY 4
VERNIER B
PULSE WIDTH 6
VERNIER 7
TRANSITION TIME 8
LEADING EDGE 9
TRAILING EDGE 10
AMPLITUDE 11
VERNIER 12
OFFSET 13
Mode selector 15
DOUBLE PULSE/DELAY

SYMM. NORM, COMPL. 22

PULSE POLARITY 24

L SETTINGS

3U—-.1m
cw

5n — 50n
ccw

50 — 1.5m
ccw

2n - Q.1u

180A OSCILLOSCOPE

CCw

cCcw 21

80076 PULSE GENERATOR

23 EXT. INP

25-5
cw
OFF
NORM

17 DELAY
SYMM

+

INSTRUCTIONS

Turn the pulse width VERNIER slowly CW until the
pulse period is affected (count down) and calculate
the duty cycle at that pulse width,

RESULT

> B50% "on time’’




Table 5—13, Performance Check: Amplitude

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 Am—3m ¥
VERNIER 3 cew
180A OSCILLOSCOPE PULSE DELAY 4 5n — 50n
VERNIER 5§ CCcwW
PULSE WIDTH 6 500 — 1.5m
VERNIER 7 cow -
TRANSITION TIME B 2n—0.14
3007B PULSE GENERATOR LEADING EDGE 9 CoW
{ a # } |EXT. INP TRAILING EDGE 10 cew
AMPLITUDE 11 25—5
VERNIER 12 cw
OFFSET 13 OFF
Mode selector 15 NORM 1 \
DOUBLE PULSE/DELAY 17 «»Mn{)@}
SYMM. NORM. COMPL, 22 SYMM
PULSE POLARITY 24 +

1821A

Check the pulse ampiitude with the controls set as shown below. Repeat
test with the PULSE POLARITY switch 24 set to ( — ).

AMPLITUDE 11 VERNIER 12 RESULTS

5 - 25 cw >5.0V
5 - 258 CCcw : <2.5V
25 -1 Ccw >2.5V
25 — 1 CcCw <1.0V
1 -5 cw >1.0V
1 - .5 CCw <0.5V
b5 - .2 cw >0.5V
b -2 ccw <0.2V




Table 5—14. Performance Check: Source Impedance

.

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 34— .1m

VERNIER 3 Mid-range

PULSE DELAY 4 1.54 — 504

VERNIER <] Mid-range

PULSE WIDTH 6 1.51—-50 4

VERNIER 7 Mid-range

TRANSITION TIME 8 DAL — Bl

LEADING EDGE 9 ccw

TRAILING EDGE 10 cow 007E PULSE GENERATOR
AMPLITUDE 11 25-5 .
VERNIER 12 cw
OFFSET 13 ON
Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
LINE 18 OFF
SYMM. NORM., COMPL. 22 SYMM
PULSE POLARITY 24 +

INSTRUCTIONS RESULTS

Check the source impedance with VERNIER 12
CW and then CCW. 500+ 482




Table 5--15, Performance Check: Offset

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 3u—.1m

VERNIER 3 Mid-range

PULSE DELAY 4 1.54 — 50U
1804 O5GH.LOSCOFE VERNIER & Mid-range
PULSE WIDTH 6 1.5 —50U
VERNIER 7 Mid-range
TRANSITION TIME 8 Au— 55U
LEADING EDGE 9 ccw
B0078 PULSE GENERATOR TRAJLING EDGE 10 cow

a2 t o |EXT NP AMPLITUDE 11 OFF

VERNIER 12 cw
OFFSET 13 OFF
VERNIER 14 CW
Mode salector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM, NORM, COMPL, 22 SYMM
PULSE POLARITY 24 +

18214

INSTRUCTIONS RESULTS
Center the oscilloscope trace

Switch OFFSET 13 on and measure the baseline
potential,

Turn VERNIER 14 CCW and measure the base-
line potential.

Switch the AMPLITUDE selector 111025 —5
and check the baseline potential with VERNIER 14
at both extremities.




Table 5—16. Performance Check: Pulse Delay (less than 0,5uS)

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 A -3y
VERNIER 3 Cw
PULSE DELAY 4 bn - 50n
VERNIER & CCW
PULSE WIDTH 6 Bn — 60n
VERNIER 7 cw
TRANSITION TIME 8 | 2n—-0.1u
LEADING EDGE 9 CCw
TRAILING EDGE 10 ccw
AMPLITUDE 1M 25-56
VERNIER 12 Ccw
QFFSET 13 QFF
Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM. NORM, COMPL. 22 SYMM
PULSE POLARITY 24 +

0078 PULSE GENERATO
2 23

!

140A
OSCILLOSCOPE

i

INSTRUCTIONS

Observe the position of the pulse’s leading edge.
Regard this position as 30ns from the trigger.

ot

Turn VERNIER 10 CW:
)

i

Set PULSE DELAY'S t050n — 1.54 and turn

ki

VERNIER 30 CCW.

-

7

RESULTS

Puise delay >> 75ns

Pulse delay < 75ns.




Table 5—17. Performance Check: Pulse Delay {more than 50nS)

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 - Am
VERNIER 3 oW
PULSE DELAY 4 Bn — 50n
180A OSCH.LOSCOPE VERNIER 5 ch
PULSE WIDTH 6 5n — 50n
VERNIER 7 cw
— TRANSITION TIME 8 2n—Ap
LEADING EDGE 9 COoW
m:? PULS::E"EW‘)“ . TRAILING EDGE 10 cow
BT AMPLITUDE 11 25-5
VERNIER 12 oW
OFFSET 13 OFF
Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM. NORM, COMPL. 22 SYMM
PULSE POLARITY 24 +

INSTRUCTIONS

Observe the position of the pulse’s leading edge. Regard
this position as 30ns from the trigger.

Measure the pulse delay with the controls set as shown
below.

PULSE DELAY 4 VERNIER 5 PULSE PERIOD 2 PULSE WIDTH 6 RESULTS

50n — 1.5u Cw 3u —.1m 1.5u~ 80m >1.5us

1.5 — 50u 3u—.1m 1.5u — 50,u < 1.Bus
1.5u — 50u Am - 50 u— 1.5m - > B0us

50u — 1.5m .Im — 3m 50u — 1.5m; < B0us
50u — 1.5m Am — 3m 504 — 1.5m > 1.5ms

1.5m — 50m 3m—.1 1.5m — 50m < 1.5ms
1.6m — 50m | 3m - .1 1.5m — 50m : > 50ms




Table 5—18. Performance Check: Pulse Delay Jitter

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 Am —3m

VERN!ER 3 Ccw

PULSE DELAY 4 50U ~ 1.5m : [[80A OSCILLOSCOPE|
VERNIER 5 ccw

PULSE WIDTH 6 1.54 — 501

VERNIER 7 cw

TRANSITION TIME 8 2n — 01U

LEADING EDGE 9 ccw [8007B PULSE GENERATOR
TRAILINGEGE 10 cow 2 23 > {exT. INP
AMPLITUDE 11 1—-25
VERNIER 12 CwW
OFFSET O 13 OFF
Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM. NORM, COMPL. 22 SYMM
PULSE POLARITY 24 +

INSTRUCTIONS RESULTS

Adjust the distance between the delayed and the
undelayed pulse to 50us by means of VERMNIER 5.

Adjust the 1821A TIME/DIV control and DELAY

. {DIV) control so that the intensified portion of the
main sweep coincides with the leading edge of the
delayed pulse.

Switch the 1821A Sweep Display switch 1o MIXED
and the 180A Magnifier to X5. Pulse Jitter < 50ns,




Table 5—19. Performance Check: Puise Period (Rep. Rate)

0078 PLILSE GENERATO
23

lszasL COUNTER

INITIAL CONTROL SETTINGS

RATE 2

VERNIER 3

PULSE DELAY 4
VERNIER 5§

PULSE WIDTH 6

VERNIER 7
TRANSITION TIRE 8
LEADING EDGE 9
TRAILING EDGE 10
AMPLITUDE 11
VERNIER 12

QOFFSET 13

Mode selector 15
DOUEBLE PULSE/DELAY 17
SYMM. NORM. COMPL., 22
PULSE POLARITY 24

1C0M — 10M
CCw

5n — 50n
CcCcw

5n — 50n
CCwW
n— 014
CCw
CcCcw
25—-5.0
CwW

OFF
NORM
DELAY
SYMM

+

Check the repetition rate with the controls set as shown below.

VERNIER 3

CcCcw
cw
cCw
cw
ccw
cw
ccw
cw
ccw
Ccw

RESULTS

10MHz

pSMHZ

10kHz

+3kHz

AVAVAVAVAYV

100MHz /&7 &
10MHz &. £ 405

. 3MHz 3;{,'5 §
10 kHz 5, ¢
23kHz 2 s

10 Hz . fdae




Table 5—20. Performance Check: Pulsé Period Jitter

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3
PULSE DELAY 4
VERNIER & 180A OSCI1LOSCOPE
PULSE WIDTH 6
VERNIER 7
TRANSITION TIME 8
LEADING ECGE 9
TRA|L|NG EDGE 10 80078 PULSE GENERATQOR
AMPLITUDE 11 21 23 n [exT. NP
VERNIER 12

OFFSET 13

Mode selsctor 15

DOUBLE PULSE/DELAY 17
SYMM. NORM. COMPL. 22
PULSE POLARITY 24

INSTRUCTIONS RESULT

Adjust the oscilloscope to display to puises.

Adjust the 1821A TIME/DIV control and DELAY {(DIV)
control so that the intensified portion of the main sweep
coincides with the leading edge of the second pulse displayed.

Set the 1821A Sweep Display switch to DELAYED and
center the leading edge by adjusting the DELAY {DIV}
control. Puise Jitter < 100ns.




Table 5—21. Performance Check: Trigger Output

INITIAL CONTROL SETTENGS

PULSE PERIOD 2 10n — .1
VERNIER 3 cw
PULSE DELAY 4 5n — 50n
VERNIER & cow
PULSE WIDTH 6 5n — 50n
VERNIER 7 CCcw
TRANSITION TIME 8 2n — 0.1
80078 PULSE GENERATOR LEADING EDGE 9 cew
21 TRAILING EDGE 10 ccw
AMPLITUDE 11 25-5
VERNIER 12 cw
20dB ATTENUATOR OFFSET 13 OFF
Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM. NORM, COMPL,, 22 SYMM
PULSE POLARITY 24 +

140A
OSCILLOSCOPE

STEP INSTRUCTIONS RESULTS
Measure trigger amplitude > 1V

Weasure trigger width. 4ns £ 2ns




Table 5—22. Internat Checks and Adjustments: Timing Board A1

tNITIAL CONTROL SETTINGS

7B PULSE GENERATO 100MC

INP.

52451 COUNTER 6252A
23

PULSE PERIOD 2 10n — .1
VERNIER 3 ccw
PULSE DELAY 4 5n — 50n
VERNIER & cew
PULSE WIDTH 6 5n — 50n .
VERNIER 7 ccw iR
TRANSITION TIME 8 2Zn— 0.1 [0SCILLOSCOPE
LEADING EDGE 9 cow 0078 PULSE GENERATO
TRAILING EDGE 10 ccw
AMPLITUDE 11 25-5
VERNIER 12 cw

OFESET 13 OFF 1
Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY j
SYMM. NORM. COMPL. 22 SYMM
PULSE POLARITY 24 +

23 23

INSTRUCTIONS ADJUST RESULT

Connect the equipment as shown in
TEST SET—-UP t,

Measure the pulse period: 105 MHz

Connect the eguipment as shown in
TEST SET-UP 2,

Turn VERNIER 3 and VERNIER 7
fully CW.

Measure the pulse width: A1C402

Turn VERNIER 7 fully CCW and
VERNIER 5 fully CW

Measure the pulse delay variation: A1C302




Table 5—23. Internal Checks and Adjustments: Qutput Board A2

PROBE WiTH 10:1 DIVIDER 1304
{HP 1021441 OSCILLOSCOPE

[BCO78 PULSE GENERATOR
4l 23

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 AR - 34
VERNIER 3 _

PULSE DELAY 4 50n — 1.51
VERNIER B CCW
PULSE WIDTH 6 50n — 1.5u
TRANSITION TIME 8 2n— 14
LEADING EDGE 9 ‘ CwW
TRAILING EDGE 10 CCW
AMPLITUDE 11 25~-5
VERNIER 12 Ccw
OFFSET 13 OFF

Mode selector 15 NORM
DOUBLE PULSE/DELAY 17 DELAY
SYMM. NORM. COMPL. 22 NORM
PULSE POLARITY 23 +

LIMITERS ADJUSTMENT

1. Adjust VERNIER 3 for a pulse period of 600ns.
2.  Adiust VERNIER 7 for a pulse width of 300ns,

3.  With probe on 8007B ground, set the channel A
trace to the center of the graticule.

4. With probe on test point 1 (see diagram 9 in
section B), adjust oscilloscope for a single pulse.

5.  Adjust R639 to clip off the vertical portion of the
{eading edge. This adjustment should result in a maximum
of 10ns rolloff of the leading edge when VERNIER 9
is turned from one extremity to the other. See figure
4—8 for a description of rolloff.

6. Turn leading edge VERNIER 9 CCW and trailing
edge VERNIER 10 CW,

7. Adjust R632 to clip off the vertical portion of the
trailing edge. This adjustment should résult in a maximum
of 10ns rolloff of the trailing edge when VERNIER 10
is turned from one extremity to the other,

8.  Turn trailing edge VERNIER 10 CCW.

9, Adjust R724 so that the pulse is symmetrical to
ground {center of the graticule).

POSITIVE/NEGATIVE BASELINE ADJUST

10. Set AMPLITUDE 11 to off.

11. Turn channel A trace out of view; set channel B
trace to center of graticule.

12. Set AMPLITUDE 11 to the 2.5 to 5V position,
Set R760 and R765 CW.

13. Adjust R760 so that the baseline of the puise is
centered on the graticule,

14, Switch PULSE POLARITY 24 to ().

15. Adjust R765 so that the baseline of the pulse is
centered on the graticule,

SHOULDER ADJUST

16. Turn both transitiontime VERNIERS 9 and 10 CW.

17. Adjust R732 for maximum sharpness of the pulse
cOrners,

ROUNDED
SHOULDERS

ROLLOFF SYMMETRY ADJUST

18. Turnbothtransition time VERNIERS 9and 10CCW.

19. Measure the rolloff of the leading edge by turning
VERN!ER 9 from one extreme to the other.

20. Measure the rolloff of the trailing edge by turning
VERNIER 10 from one extreme to the other.

21. Adjust R724 to increase the smaller of the two
measurements (steps 19 and 20) by one half of the
difference between the two.

22. Repeat steps 19, 20 and 21 until the leading edge
and traiting edge rolloff are equal.




SECTION &

6—1 GENERAL

6—2 This section contains circuit diagrams and
component location diagrams for use in rapairing the
instrument, Included on the circuit diagrams are a number
of waveforms to assist the regairman inlocalizing a fault.

6—3 Also included in this section is parts ordering
information. The parts list for an assemnbly is located on
the same page or near the component location diagram
for that assernbly, To order a replacement part, address
an order of inquiry either to your authorized Hewlett-
Packard sales representative or to:

CUSTOMER SERVICE
Hewlett-Packard Company

333 Logue Avenue

Mountain View, Califarnia 94049

DIAGRAMS

of, in Western Europe, to:

Hewlett-Packard (Schweiz) AG
Rue du Bois-du-Lan 7

1217 Meyrin 2

Geneva

Specify the following information for each

Model and complete serial number of instru-
ment.

Hewlett-Packard stock number of the part.
Cireuit reference designator.

Description

6—5 To order a part not listed, give a complete
description of the part and include its function and
location,




Table 6—1. A guide to the diagrams

Diagram 1 /0078 Assembly location and interconnection diagrams
: Parts List: Frame

DiaQram 2 Assembly A'l: Component Layout
Sheet 1 Parts List
Circuit Diagram Part 1

Diagram 2 Assemnbly AT: Circuit Diagram Part 2
Sheet 2

Diagram 2 Assembly A1: Cireuit Diagram Part 3
Sheet 3

Diagram 3 Assernbly A2: Component Layout:
Sheet 1 Parts List ‘
Circuit Diagram Part 1

Diagram 3 Assembly A2: Circuit Diagram Part 2
Sheet 2

Diagram 4:  Assemblies A4 and A7: Component Layout
Parts List
Circuit Diagram

Diagram 5: Assembly A5: Component Layout
Parts List
Circuit Diagram

Diagram &:  Assemblies A3 and A6: Component Layout
Parts List
Circuit Diagram

Table 6—2. Reference Designators

A assembiy = fuse piug vacuum tube, neon
B maotor = filter transistor bulb, photoceil, etc.
BT hattery = heater resistor voltage regulator

c capacitor = jack thermistor cable

CP coupler relay switch socket

CR diode inductor transformer crystal

DL delay line meter terminal board

Ds lamp = micro-girucit test point




Table 6—~3. Circuit Diagram Notes

Refer 16 MIL—STD—16—1 for schematit symboks not listed in this table,

Unless other indicated: .
capacitance in microfarads Waveform test point W
inductanse in microhenries {with number)
resistance in ohms

E Front panet marking @

Voltage test point

Reer panel marking

Optimum vaiue selected
at factory

Avalanche (zener} diode

Screwdriver adjustment

Black
Brown:
Red
Orange
Yellow
Green
Biuve
Violet
Gray
White

Primary signal path Color Code

Feedback path

N, ERWON=O

tnsulated wire, white,
violet, green

e fy 0 By s b nsulated wire, yellow, green

Edge connector, pin 1

Center conduttor

Screened iead
Screen

; Chassis ground

ASSEMBLY AND COMPONENT

REFERENCING

The puise generator consists of seven assem-
blies {A1 20 A7} mounted in a frame, Components
mounted on the assemblies are prefixed by the appro-
priate assembly number thus A2CR2 is diode 2 mounted
on A2, Components mounted directly on the frame have
no prefix aumber.

-
|
S
1T
|

|

Spring contact connector,
contact 2

]
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DESIGNATOR
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DESCRIPTION

CIRCUIT DIAGRAM
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1854=-0305

18%4=0305
1853-~0203
1354~0345
1854-C34%
1854~034%

1854=C34%
1853-02C3
18530203
1854=0345
L853=-0202

1 853-0203
1854=£34%
I1854-C30T
1854-0345
1854=034%

1953=4203
1853-C203
1854-C345
1854~0345

1853=G20%

1853-C203
1853-0018
1853=-90203
1854-0345
1854-+0345

1853-0203
14853-00t8
1853-0203
1854-0345
18%4-030%

18%3=-0203
1853~0203
1854-0345
185440345
1833-0203

1853-00%0
18463-0203
1853-9203
1853-0203
1854-1345

1854=0245
1853-50149
1854-03345
1854-033%
1853=3233

1853-0201
1854=0345
18%4-0345
1853~0203
1853-00}

18%3-0203
1953-0293
18%3-0203

31
e
Dl

Mg s

nig
nie
nia
nin

nin

51
51
5t

30V
30y

«C3A
a1

Iy L34

IV W34

1
AKON h. 19 ¥

SE A0V
50 30y
St 3%

SO 30y

AT
LA
4634

AC34

RELAY-REED SPST
RELAY=REED 5PST
PFLAY-2EFD SPST

CPRIL=-CHOKE
COTL=CHOKE
CUTL =T HOKE
COIL~CHIKT
COIL-CHOXY

CNTL=CHAKE
COIL~CHORE

+ 170H
lapm
10U
= 19UH
«10UH

o LSUH
eLGUH

COLL=CHORE L LOUM

COIL=CHOKE

« 10U

COTL=-CHOKE L L5UM

CORE FFRRL AFAD
CORE FFARL 9FAD

IC 250Mue L&PIN
I 250MHI 16PIN

X578
X5TR
XSTR
X5TH
%STR

x5t
XSTR
X5TR
X§TR
XSTR

XSTR
XSTR
X5TR
XSTR
X3TR

X5TR
XSTR
X8R
X5TR
XSTR

X5YR
KSTR
XSTR
K5TR
%3TR

KSTR
XSTR
XSTR
X58TR
XSTR

/
X5TR
XSTR
XSTR
ASTR
XSTR

KSTR
XSTR
KSTR
ASTR
A5TR

ASTR
KSTR
xX5Te
X5TR
x5TR

ASTR
X578
A5TR
XSTR
WAL

x5TR
X578
XSTR
XsTR
X5TR

X$T2
XSTA
XSTR
XSTR
x§va

XETR
X570
X5TR

ANSET9 51

SI NPN
ZN51TY

51

13
sl

ST
si
sI
ST
St

S
sI

oyp
oNP

PP
PNP
("
LT
NPN

NEN
Pap

2K5i 19
ZNS51T9
2651 T9

2ZN51 TS
st Pnp
50 ‘PNP
2N531 TS
SI PNP

ST PNP
2NS1T9
SI MPN
ZN31T9
ZN51T9

St PNP
$1 PNP
2ZN5LTY
2N5179
51 PNP

51 PNP
SI PNP
51 PNP
ZN3LTS
2ZN51T9

51 PNP
SI PNP
S1 PNP
2N5L TS
SI NPN

ST PNP

ST PNP
ZNSLTY
ZN51T9

s

St
SI

NP

PNP
Ne

&I NP
ST PNP
2NSLTO

2NS1Ta
§1 PNP
2N51T9
S1 NPN
SI PNP

51 PNP
2NS51TY
2NSETY

st
57

5L
sI
st

pNp
oNp

PNP
pab
pHp
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DESCRIPTION L aGhAY I"“"’ONENT REFERENCE HP PART o S CIRCUIT DIAGRAM
SHEET | GRID LAYOUT DESIGNATOR NUMBER ESCRI
NUMBER |REFERENCE

a1 0890-3132 261 1T .125% Al R1S8Z  089B-6242 300 5% L 125W
aj 0758-0086 100 5% L12% AL RZOL  £69Be4lZb 6Z 5T L1254
Al J698-4264 2-TR5% 125N R232 Je9R=423Y 220 5% .125#
Al 0698-~3800 26 5% .125W
us9R-42206 52 5% .125W R203  0A9B-4Z24 52 8% 125
RZNG Go9d=b 20k 360 5% 1250
0698-3800 24 5% L125W R276  0694-423% 16C 8% L1254
06983800 24 5% .12 /206 N698-4237 18G 5% 125N
Co9B-4252 820 ST ,12%W RINT  0698-5237 189 5% L1259
G698-4237 180 5% 125K
069644237 180 5% L1254 RIGB  698-4261 2KST L1254 F
R209  ;753-0084 102 52,1254
0698-4225 ~1250 R210  J698~4250 1.2K5T L1250
0698-4278 L125W RZ1E  G6%8-6Thé 29 5% .125W
06%8-6602 1254 R212  C758-0124 51 ST 125K
0698=4231 125w
€698-4239 220 5% L125W R213  Co9R-4204 380 5% L1254
R214 06984236 180 5% .125W
0698-3800 24 5% L125W RZ15  0698-6B02 10 5% 1254
0698-4261 ZK5T L125W F R21&  LT5T-0915 439 2% L125W
0698-5802 10 5% 125 R2IT  069B-4244 360 5T L125W
a690-4287 519 5% 125
0698-4280 LZKST L 125w RZ1B  06°8-4236 163 5% 1254
R219  0698-6802 10 5T .12%
0698-4802 10 5% L1250 R220  0698-4261 2K5T 125K F
0683-1055 LM5% . 25W CC R221  LT58-1086 100 5% 1254
UB9B=425R 1.5K5% 1250 R222  0898-4227 63 5T ,125W
U69R-4258 La5KSE L1250
0898-4258 1.5K5% L125W R223  069R=424D 247 5% LI2%
R224  0698-4249 620 5T .125W
0683-1055 1M5Z .Z5W Cr R225  ub98-6802 10 53 ,125H
0683-10%5 INSX .25 CC RZ26  2690-423T 183 5T 125w
u483-1055 LHS® .25W CC R22Z7  ¢159-0086 L0% 5% L 125W
0698-423% 220 5T .E25M
0698-4239 220 5% .125w RZ28  NeSB-4262 2.2K5% L 125K
R301  L69B=5705 39 5% 125w
0698-4239 220 5% L125H R302  L65B-6802 10 5% ,125w
0756-0093 56 5T .25W F RIO3 06955243 334 5% ,125M
0698-0045 Ze61KLE R304  U498-380) 24 5T .125W
0698-0085 2,61K1¥
06984242 109 ST L1258 1 R30S 0b98-4T44 20 5% .125M
- RI06 W698=6802 10 5% .175W
313;_2:;; :305:'_;§§3" RICT  0883~4705 47 5% 254
0696-4246 470 5T < 125w R30S 0498-4233 129 5% L1254
0698-4278 1OKSE +F250 RICT  N6TH-4247 240 5T L1250

Q698-8T40 43 5% 1254

REFERENCE H-P PART COMPONENT

DEBIGNATOR NUMBER

#310 0694=382¢ 2% 5T
A3t} Caa~4225 &2 5%
R31Z D698-4227 68 5%
R31) 0698-3807 2% 5%
R3la Lb98-4278 I0K5% 125K

06984 Tats %3 5% L1254
0698=-4278 T0K5% 1250
0758-008% 5%
Q758-0086 51

osE~az22 3% 8315 U699-4225 56 5% 4125

R316 06984259 68D 53 L1254
R317 W698=4244 36D 5T L125W
#318 0698-4229 75 5X 1258
#3319 0698-424T 513 5% 125«

0698=4245 5%
0698=4245 5%
0698-6802
0698«4802

06986744 R320 1698-4261 270 BT 1254

322 0698=4242 30D 5% L125W
R323 J698~3800 24 5% 129
R3I24 2698-4237 187 5% 125

0698~-60802
0698-6802
06986802
g::::zgig =324 0658-42206 42 5% 1250w
R326 069R=4226 &2 5% 125
2327 0698-4237 18C 5% .125H
/328 0598-4239 F 220 5% +12Z5W
R329 D698-4244 360 5% .125«

0698~-4231
0698-4213
0698-6233
0498-4233
0698=4233

1ot 4330 0896-4236 166 5T .125M
%33F  0698-6802 10 5% .125W

53 1254 "332  0758-0124 51 3% .125W
2333 0698-4280 12652 129

120
ST K13e  DB9A-6302 10 5% .125W

4T 5% + 25K
620, 5T .125W

? LR R
]
LA R E R

0698-4233
0698-4226
Q6008-4240
Q683=4795
0698~4249

R315 0683-105%5 IM5T . 290 OO
R31é 06984258 1+5K5% 125w
R33T 04698=-5258 1.5%5% 125K
R334 0698-46258 L1o5K5%- . 125K
2339 0683-1055 LM5T .25k CC

xnx ? »mo
LR R

110 5% 525w
10 5% 125
120 5T 125w
120 5% 125w
62 5T 1254

0690-4232
0E9E-6802
0698-4233
G498-4233
0698-4226

n= T B @
LR R

4

R340 0698-4239 220 5% (125K
R340 G683-1055 INST .25W CC
_ R342  0698-4239 220 5% L125W
Shazvd  RIE A0 ST .lasa 343 0583-1055 M5, 256 €O
e azan - et i Ri4a 06984239 220 5% .l254
0683=4105 47 57 L25W
R40L  0698-5705 39 5% .125%
be9s-6802 1o 5% -1254 R40Z  0698-6802 10 5% .125M
_ R403  0698-4243 330 5% L1250
P T ReD4  0698-3800 26 51 125w
FAE T AN R405  0698-6744 20 5Y .125¢
0698-4254 1KST L1254 F :
- R406  0698-6802 10 3T 1250
0s38-6802 1o 5% L1258 R4QT  0683-4705 <7 5% 259
_ : R4Q8  0698-4233 120 5% 1254
Desa-423s 130 3% -1254 R409  06%8-4240 240 5% ,125W

0698=-4290 3IEE L 125w
0698-4226 62 5% L126w R&lC 0698=3800 24 5% L125W

Q690-4254 1IK5% 1254 F

0696~4236 160 5% L1254 Rall  Desa-s226 &2 5%

R412 0698=4227 48 5%
0698-4227 68 ST 125w R4l3  Da3a-3800 24 3%
Péld 0698~4278 10K5%
04984250 SBC 5% .125W R&15 Q69B~4225 55 5¢
Qa98=4216 L1&G 5% 125w
L&98~3800 24 5% 125w
" R4&LG 0598-4250 &80 5% 125w
6984250 &80 5T .125W R&17 J898=4244 160 5% +125W
C698-46802 10 %% 1254 R&4L3 0758-0086 100 5% +12%W
0698-4234 133 5% .125uW R419 D698-4247 410 5% 1254




REFERENCE WP PART CIRCUST DIAGRAM__ | compoNENT
DESIGNATOR NUMBER DESCRIPTION FHEET | ORID LAYOUT
NUMBER | REFERENCE|

R&20 0758=-0124 R=F 31 5% .12%%

Re2l 089 8-4241 270 5% 125w
D638-4242 R=F 300 5% .I25H
0698~4227 6B 3K 125w
Q698-4237 R-F 186 5% .125u
06%98-3800 26 5% 1254

Q6Y98«4280 12K5% ,125W
0698-6802 10 5% .125W
06831055 1M5% .254% LC
0498~4258 LeSKST 2125w
0698-4258 L.5x5% 125w

0698=-42%8 1.5K5% ,1254
Q683=-1033 1MS% 250 CC
0698=421¢ 220 5% 125w
0683-1055 IN5% . 259 CC
T698-4239 220 5% .125W

0682=1055% 1MST .25W CC
L699-4239 220 ST 125
DTST=0440 T.5K1E 1254

*Test Set-Up for Waveforms Shown

HP 140A with 1410A and 1425A Plug-ins

Sweep: B0ns/cm
Sensitivity: 100mV/cm
Probe with 10:1 divider

8007B Settings
Pulse Period: < 170ns
Delay: minimum
Width: ~ 100ns
Mode: NORM
SYMM.NORM.COMPL.:NORM
Pulse Polarity: +
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<
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OOUBLE
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REFERENCE
DESIGNATOR

H-P PART
KUMBER

CIRCUIT DIAGRAM

COMPONENT

DESCRIPTION SHEET GRID

NUMBER | REFERENCE|

LAYQUT

REFERENCE
DESIGNATOR

H:P PART
NUMEER

DESCRIPTION

CIRCUIT BIAGRAM

COMPONENT|

A2 £551
LF €502
AZ €503
A2 504
A2 €595

{506
csor
‘o0l
Cag2
[-TiR )

Choe
CHQs
Code
C4a7
Ce08

-1+ 1]
céi10
Lalt
celz
Call

Coia
[-1%1
€al?
Cola
Lele

C&2n
ezl
o 3]
(L ¥-R]
Ca24

C625
C42b
Caz2r
[2-T4:]
crol

tro2
cTa3
C704
cros
<708

cTar
Cro9
CTIG
criz
N3

CTl4
CILS
CT18
€7y
crie

C719
crao
cr22
CT24

Q160-C174
D160-01T4
Gl4ec-0L T4
V1e0=0174
01600174

Qleu~-2930
QLleC-29)Q
Ql160-0174
0LB0=0L74
Q16C~017%

QLeC-9L T4
01a0-Q174
Olet-0474
Gle0-1314
QLlec-3752

0150-017%
Gle0=3174
G16G+QL74
Clel-2327
0140-0127

0le0-2327
0160-0127
Cls0=Ci74
01en-0174
TLsG-0875

Q160-CL T4
Qled=G174
01602930
0146~2930
N160-2327

0160-01T4
QL&G-232T
Qlac-2327
Olep-2327
Cleg-219e

GlLeC-0LT4
Gle0-0174
G160-01T4
0160-0127
Cle0-CiTe

01600174
Glog=2930
01A0-00 74
D160=01T4
Q1aC-0174

olsd-2327
D16Q=-2327
0160-2327
01460-0174
QLA0-0L T4

Qi60-2227
Qlag-912y
0i60-0127
T1e0-2327
QLe0-0L27

ule0-~-2327
Ul60-2327
0)6L=0127
0160-29%0
Cled-2910

0180=-0174
0l80-2930
Gle0-0LlT4
Cleg-glia
0140-2930

Q160-2930

1901-0179
1301-Nn79
19G1-0179
1901-0179
1901-0040

1901-0G40
1901-0t79
1961~-0179
19¢L1+0179
190:1-0179

19010533
1901-0533
1905 -0040
19G1-0040
1901-0179

15010119
1901~0533
i901-0533
i901-0G40
19€2-3137

1901~0533
1902-31137
1901-05133
1901~0040

<4 TUF 25V
“4TUF 25¥Y
SATUE 25V
+HTUR 2%Y
4TUF 25V

WOLlUF 12OV
«21UF 109V
JATYE By
WATYF 25Y
S TUE 25y

~4TUE 25Y
+HTUF 25¢
aaTUF 259
CFR L ua7uF
LER 190QPF

+4TUF 25V
4 TUF 25V
“4TUs 25V
LOCLYF 100V
1UF 25v

20U TR 100V
LuF 25y
-aTUE 23v
«aTUF 25¥
ATUF 25y

«ATUF 25V
+&TUF 25V
«01UF 1COV
«01UF 10GY¥
«OGYUF LO0V

caTHFE 25V
LO0LUF 100V
«OC LUF laov
SOC1UF L00V
ALAF 300V

+ATUE 25V
w4 TUF 25¥
oATUF 25¢
1UF 25y

SR TUF 25V

«4TUF 25¢
SOLYE DoV
A TUF ISV
fRTGF 25W
a&TUF 25v

AOOCMR OnOoO0 Onoao

LGOLUF 100V
O0C1UF 100V
+GOLLF fO0V
$RTUF 28y
ATUF 25¢

L]
LT

+001UF lOgv
Luf 2sv
1UF 25v¢
«O01UF 100v
LUF 25%

oOPaan :\n [aXakxl

Pk
TATMATM

«ODLUF 1COV
=00LUF 10OV
1UF 23y

SALUF LO0Y
«O1UF 100V

«4TUF 25V
«OLUF 100¥
~4TUF 25Y
+4TUF Z5¢
SOLUF lOcv

«OLUF 100V

15¥ LTSNS
15¥ . 75NS
18v LTSNS
15¥ LTSNS
0¥ .03

30V .0%A
15Y TSNS
15y +75N5
L5¥ , TSNS
15¥ . TSNS

HatT CAPR
HAT CARR
ST 36y 024
S1 30V L03A
St 15V LT5NS

51 15¥ (TSNS
HOT CAPR
HNT CARR
51 30V ,034
BEON &.Q& V¥

HWOT CAFR
BRDN Bu06 ¥
HAT (ARR
SE 30V LO3A

CPaUl

Crao?
£ra03
CRE0A

L&D
L&02
L&n3
L%
L&03

LeUs
L&CY
L6cA
L7
L702

YL
LT04

MCa01
MCTLL

2501
Q502
2503
504
505

Q304
Q507
508
601
Qa2

Q603
Qa4
Q8035
Q606
Q607

Q608
G6Q9
Qsald
Qell
Q&al2

Q613
QoL+
Q415
Qsié

L901=0054

19Q1-0050
lat=0es0
L9ny-an5a

9140-0137
9140=0137
LOO-224 Y
JLCI=2247
9170-3016

S173=0016
Q1 Ta-0016
3170-101ls
F10G~22%0
S17C-001s

2L70~-001¢
9100=1611

1827-0285
13858~5030

1853-0203
ig53-0203
18540345
L854-0345
LB5s4=03aT

1854-4307
1853=0090
1553-0090
1854=C269
1854-0269

1853-0218
1853-G218
1834=£305
18%4=0105
1853-040s1

1853=008i
1853-009¢
1854~0307
1853-0090
1854=0307

1853-0018
1853-0C¢18
1854=0345
1854=0345
1854~0345

18%3-0014
1854=0345
1854=034%
18%4=0307
1832=9090

1854=-0345
168530090
18540307
1853=-0090
1853-0203

1854=034%
1853-0203
1854-030%
18530315
1354=0498

1853-031%
1854=04%8
1853«c090
18540307
1854-0307

14530090
1854-0329
1853-02p9
1854-0029
1853=-0289

1854-0039
18530289
18540329
1853-0027
1854=-0329

1853-0027

Ve9g=4226
0690-4243
0698-4227
G6I8-4252
0698=422T

0698-4227
0698-422T
0698-3800
Ob98=-3800
0b98-4231

J698-4271
D&69B=42T1
UA9B~42T4
Q&98=4204

M S[ 80y .2A

oln 81 Aoy .24
210 S1 80V .24
a0 SI 8OV .2A

COIL-FxD LLOC UH
COJL=FXD 1020 uH
COIL-CHOKE , 10UH
COTL~CHOKE , 1NUH
BEAT SHLN

JEAD SHLD
BEAD SHLD
8EAN SHLD
COTL-CHOKE ,18UH
3EAD SHLD

BEAD SHLD
COIL CHRKE (22UH

TC Z59MHZ 14621N
XSTR ARRAY BYCBO

ASTR S[ NP
XSTR ST PNP
XSTR 2N5179 §t
XSTR ZN51TT 51
XSTR S1 NPM

KSTR S1 NPN
X508 51 PNP
ASER S7 PNP
XSTR ST NPN
KSTR 51 NPN

ASTR 51 PNP
XSTR 51 PNP
ESTR 51 NON
XSTR SI NPN
X5TR 51 PNP

XSTR 51 PNP
XSTR SI PNP
XS¥R SI NPN
XSTR 51 PNP
%5TR SE NPN

XSTR 51 PNP
LSTR S} ONP
XSTR 2N31T9
XSTR 2N5179
XSTR 2NS1T9

XSTR 51 PNP
X$TR 2HSLT9
XSTR ZNSLT9
XSTR 51 NPN
X5TR SI PNP

XSTR ZNS1T9
XSTR PNP
XSTR NN
XSTR PNP
XSTH AL g

XSTR 2N5179 SI
X5TR SI PP
XSTR S5I NPN
KSTR PNP T0O-=5
XSTR NPN SI

XSTR PNP TO=5
XSTR

XSTR PP
X5TR

XSTR

XSTR
X§TR
x5TR
XSTR
X5TR

XSTR 2W2053 51
XSTR S PNP
XSTR ST NPN
XSTR &S] PNP
XSTR SI NON

XSTR ST PNP

q-F 62 5% +125%
R-F 330 5% 1254
R=F &§ 5% .125W
A=F B20 5% J125W
R-F #8 5T ,125MW

R=F &8 3% .}25W
R~F 68 5% 1250
R=F 24 5% 1254
R—F 24 5% 1259
&-F 750 5% .125W

R-F 5.1K5% .125W
R=F 5§,1K5%
R=F 6,.8K5X%
R=F 2.7K5%




Diacram 3 (1)

L L

CIRCUIT DIAGRAM
REFERENCE H-P PART DESCRIPTION REFERENCE HP PART COMPONENT

DESIGNATOR NUMBER DESIGNATOR NUMBER DESCRIPTION

R313 0698-4274 H.8RST L1250 R738 J698=5702 R=F 30 5% 1254
RT39 QT5T-039% R=F 56.2 1%
LES T 08984266 3a3K5% L125W RT40 0757-0395 R=F 56.2 1%
as17 C49a=42T1 5.1KSE RTaL 96986802 R-F 1 «12%4
R518 0698-42T1 Se1K5T RT&2 06%8-5802 R=F 1250
R519 Co98-4271 5.1K5%
R520 D69g=4271 3.1K5% RT43 0498-5804 R=F 4% J25M F
RT44 o898-5004 R-F 5% J2%KM F
/&0 0698~4201 ZKSE J12%W F RT45 0658=5846 r=F 5% 258 F
RAD2 0598-42%1 270 5T L125W RTab 0638=-5886 R=F 5% .25W F
R603 06906241 270 5T 1254 RT&T 06985802 R=F ST 1254
R604 0698-6T46 43 ST 125w
A0S 069B~6Thd %3 5T LE25W AT48 CH69A=BAQZ ReF 5% L12%4
aATs50 015T=0806 R=F 243 1T .5W
R&QT U738-0028 ZTe 5T J25W RT51 QT5T-0806 R=F 243 1T .5W
R&OB ABIR-6THE 43 3% RTS2 QT5T-0804 R=F 283 1% 5@
R609 UA2Y-a802 10 5% RT53 0599-3155 R=F &,54K1%
R&10 Q690-6802 10 5%
R&1L 0638-bT4s 43 5% RT54 0757=-08)2 R=F 432 1% .34
RTSS 075%7-0812 R~F 432 1% 5%
REY2 Q6FA-4T44 43 5% RTS6 0757-0412 R=F 36% 1X .5W
A&l Q6e98-6802 10 5% R1%58 0698-4250 R-F 68D 5% .125W
R&L& 0698=6302 19 5t AT59 U69B-42TH R~F B.2KST 1254
A&L8 Q698-5T4G 43 5%
R618 0698=6T44 %3 5% RTel 2100-2799 R=VAR 2.2K .54

. R751 0638-4261 R-F ZKSX .L2%K #
R&19 069 ~4226 52 5% RT62 V&98=-425T7 R=F L.3K5% 1254
R&2G 0698-4238 20¢ 5% 125 RT63 0698-425T7 R~F L.3K5X 1254
R&21 (LA ELT-LF 300 5% L1254 RTE& U690-42T6 R-F B.2ZKSX .L25W
R&22 0698-42148 200 ST 125w
Ré&22 0698-4744 43 5% 129 RT65 2t00-2T99 R=VAR 2,26 .5
RT&6 D698=4261 R=F ZX5% .125H ¥
R 24 0698-4226 H2 ST L12%5W AT6T L638-4250 R-F 680 5% .125MW
R&2%5 0498-42T0 4. 7KST 125K RA01 0698~3452 R-F &2,2KIT
LLY1] QB98-42T0 44 7K5ST 250 RA02 0698-3159 26.1x1%
r&29 Ct98~4210 42 5% L1254
R&30 U898=4230 82 5T .12%5W RAO3 06980082 464 1% 1254
k804 0498-3082 4bé 1% L125W
r631L QG698-42 54 R-F LK5% 1254 F RAGS J698-2159 26,1K1%
Roi2 2100-27199 R-VAR Z2.2K +%W RACH GIST-08LT 562 1% 125w
R4e33 0698=4266 AuF 3.3K5% L1259 RBNT aTS5T=-0283 IKLE .125M F
R& 3% 0698~4250 R~F 680 5% .125W
R&2% 0758-G08s R~F 100 5X .125W RBOA Q757-0280

RE3S  0758-0084 R-F 100 53 .125% :ggg g:z;:g:;;

ROIT  0698-4250 R-F 680 53 ,125W RA11  DOIB-4244
R638 0698~4254 R-F 1KS% .125M F Rat2 U6G8=1430
R&39 2100=2799 R-VAR 2.2K .5W
LITY Q6984268 R-F 3,3K5% ,125¢ ' Ral3 6984244
RB14 u698-3430
Rb4l 0698-4234 R-F LK5% .125W F RELIS 0698-4244
Ao42 06986746 R-F 43 5% .125W RBL& 0698-3430
R643 0698-5707 R=F 30 %% 125w RELT A6UB=4244
Réed Q698-5702 R=F 30 5% 1254
LTT}H Db98~6T46 43 ST L1254 RE1S 0698-4261

KIS L1258 &
562 1% ,12%W

ETADD

125w

ﬁx?ﬂﬂ

360 5% 1259

2K5% .125W F

Ro4b Q&98mk2%4 1K5% +125W F
R&4T 0698=-6T4b 5T
RO48 0698=4227 5%
R&&9 0696=-4227 5%
R&650 0698~56T46 5T

Re51 0498-3800 5%

R&52 0698=3800 24 5%

LELE) 0T157-040%

RT01 0698-6The 20 5% 1250
RTO2 07380086 100 5% .125d

RT03 Q898-4210 4 TREX 1250
RTC4 0638=0T4b 43 53 125
ATQS GL98-6T4b 43 5% L1235
RTGS 0757-0290 5.19K1T

AteT 05 1=0279 3.16K1%

& TQH 0TST-0T14 130 1T 254
RTCY G698-3443 287 1% 125w
ATl Q698-6T44 43 SY L1254
arli Qs9@=-5112 13 53T 1254
RTL2 04698=-6T48 43 5% .123%W

RTL3 d698-5172 13 5% 125w
RTL4 0v58-0023% 2450 5% .25MW
RTLS 0758~0023 240 ST J23W
arTle G698-6T4b 43 5% L12%4
RTLTZ 0758-0083 68 5% 250 F

R718 Q698-6T4b 43 5T +125%
RTL9 0898-6T48 &1 5% L125W
RTL% 0757-071% =F 130 1T .25M
AT20 D698~-4246 R«F 47C ST . 125w
RTZL Q638=6T46 R=F 43 5% 125w

RT22 d698-4261 R-F 2K5% .12%W F
RTZ3 0698~6Th6 R-F 43 5% 1254

RT24 2100=21a2 R=VAR 10K20T .5M
rR12S 0498=4269 R=F 4,3K5% .L1250
AT 0695~3158 R=F 2.87K1X

R728 Q6984247 R-F %0 5% .125M
R729 Qe90-4250 R-F &80 $% ,125W
RT30 Va9 8-u083 A=F 1.96K1L
RT31 0757T=0289 R=F 13.3K1%
Ar32 2100~2740 R-WAR 22K .5W CE

R133 a757-0289 R-F 13.3x1%
R 734 J698-0083 R=F 1.96K1%
RTI5 0698=42T78 R-F 1O0K5% ,L25W
R736 0698=4278 R-F 10K5% 125
R737 c6e98~-5T02 R~F 30 %3 123




*Test Set-Up for Waveforms Shown

HP 140A with 1410A and 1425A Plug-ins

Sweep: 50ns/cm
Sensitivity: 100mV/em
Probe with 10:1 divider

80078 Settings
Pulse Period: < 170ns
Delay: minimum
Width: ~ 100ns
Mode: NORM
SYMM.NORM.COMPL.:NORM
Pulse Polarity: +

** Test Set-Up same as for waveform 13
except scope sensitivity is 200mV/cm.

The scope centarline is +0.8V for wave-
form 14 and at —0.8V for waveform 15,
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REFERENCE
DESIGNATOR

H-P PART
NUMBER

DESCRIPTION

CIRCUIT DIAGRAM

NUMBER | REFERENCE

LR
AT

L%
MB2

®1
]
LE0
R902

CaCoT-4656507
0B0OT~656507

1490-0841
UIBQZ=22501

2100-308Q
21003080
0698~59565
0698-5965

B0 VERNATT
B0 VERNATT

COUPLER SHAFT
GE &R SPUR

R=VAR 1K .2%%
R=VAR 1K .25%
R-F 50 1% .5W
R-F 50 1T .5W

COMPONENT
LAYOUT

REFERENCE
DESIGNATOR

H-# PART
NUMBER

DESCRIPTION

CIRCUIT DIAGRAM

NUMBER | REFERENCE|

L1 C391
A4 cs02

Ji

K1

0160-01T4
0160-01T4

504600112
0490=1090

JL4C-0114
91¥6-0029
I110=-0029
9110=-0029

5020-3440

QT57=-CR01
ar51-0801
07370172
ar5t=-0795
QT5T=0069

ars7-1002
Grsi=1002
QT57T-0071L
0TS T-0795
U698=5985

0698-4264
06984261

504C=1107
S5040-1106
8040-11046
5040-1106
5040-1108

C-F J4TUF 25V
C-F &TUF 25Y¥

SPCRCONNLS PIN
RELAY 4 F{IRM C

COIL~CHOKE SQQUH
CORE FERR] BEAD
CORE FEYRI SEAD
CORE FFRKI BEAD

§°G DTT

1

150 1% «5W
15¢ 12 .5wW
AT ok 1% .5W
75 1% J5W MF
121 1% .25W

61.9 1% .54
61+9 1T +5M
247.5 IT

T5 LY .5H MF
50 1T .54 MF

1

[
TANAT AEANRTMTM

FRpEH WBOPRD

=
L]
n

2oTXIT 125K
2K5T .1254 F

»
1
n

SLIDAY
SLIDAY
SLIDAY
SLIDAY
5L IDAY

COMPONENT
LAYQUT

*Test Set-Up for Waveforms Shown

HP 140A with 14710A and 1425A Plug-ins

Sweep: 50ns/cm
Sensitivity: 100mV/em
Probe with 10:1 divider

80078 Settings
Pulse Period: < 170ns
Delay: minimum
Width: ~ 100ns
Mode: NORM
SYMM NORM.COMPL.:NORM
‘Pulse Polarity: +
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SO

QA5 0B007-86505

REFERENCE HP PART CIRGUIT DIAGRAR |
DESIGNATOR NUMBER DESCRIFTION SHEET | ORID | yavour
NUMBER | REFERENCE]

L L] SUaH=-01T11 COnNN3o  CONnT
as 506C-0112 SPCACOMNLS PIN

5020=3440 SeG OTY

Q698~4251 A=F 750 5% 125w
0698-42%1 A-F T50 5% .125W

504¢~1107 SiLIDAY PC
504C-1107 SLINAY PC
504C~1107 SLIDAY oC
5040-1107 SLIDAY PC
5040-11207 SLIDAY #C

504C-1105 SLIPAY PC




*Test Set-Up for Waveforms Shown

HP 140A with 1410A and 1425A Plug-ins

Sweep: 50ns/cm
Sensitivity: 100mV/em
Probe with 10:1 divider

8007B Settings
Pulse Period: < 170ns
Delay: minimum
Width: ~ 100ns
Mode: NORM
SYMM NORM.COMPL..NORM
Pulse Polarity: +
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REFERENCE
DESIGNATOR

H-P PART
NUMBER

DESCRIPTION

CIRCUIT DIAGRAM | onnenT
SHEET GRID LAYOUT
NUMBER | REFERENCE

L1
A&
A&
L13

GLBC-1747
ClBO-1747
01B0-0137
C180-0137

C-F 14FUF 15V
C-F L5QUF 15V
C~F 10CUF 10V
C~F 100LF 1OV




Diacrawmé
D/&z/t’fwﬁ «

AEFERENCE
DESIGNATOR

H-P PART
NUMBER

DESCRIPTION

A% ct
43 €2
Al 3
Al C4
43

a3
A3
Aj
a3
43

A3
al

Q1BC=1T784&
GLBL~Q050
Ql6J-2144
$180=-n228
CLan-1784

QleC—2144
olac=0228
0lac-2154
016C-214%
0180-=C228

QLAC=2154
Q160-2144
Q18C~C228

1901-C191
19C1-0191
19C1~C191
1901-30191
19C2-0049

19C1-gL7l
1961-0191
1901-¢141
1991-C191
1902=CG49

19C1-CL19t
1901-0191
i901-Cl9!
1901+G191
1902-Ct26

L901=5050
1901=0059
1%08-0191L
1301-0191
1901-Q19t

190k=0l91
1902=01246
1901-0050
19CL-Ca50

1854~C013
1854-0307
1854-C307
1A54-C0OL3
18%56-C3GT

4B54=C207
1854-3327
1854-0307
1854~C307
18%4-0307

1554=Q307

1698~4261
7699 «4259
2100-2195
N6GR.428T
L693-4273

J698~4278
Ue1l=0929
0698-4261
UHIR-4261
Q&IB-4253

2100-2795
0698-4257
Us98-42T3
069B=4263
0811-0929

4B~k 243
DEH=426]
0698 =423%
2100-2796
J69B-4258

UT5R-70R6
0698=4271
059B-4253
usll-0929
GbIB-4243

Go98-4261
U598-4258
0698-4235
2100-2798
07%8-0054

1854=0307

G698-426%
0698-42T71
¢698=42T6
Q811-0929
06949-4261

C-F LDOOUF 40V
C=F 40UF SOY
C-F LU0I3UF 1xV
C=F 22UF 15V
C-F IT0UUF &Q¥

C~F .O0033UF 1KY
C=f 22UF 15v
C-F.1900UF 15v
C-F .0033UF LKV
L~F Z2UF i5v

C=F L9COUF 15
C-F QT33UF LKV
€~F 22UF L{5¥

oI0 ST 100V .7%4
Bl0 SO 1OGV . 754
D0 ST 100V .T79A
oI0 SI 100V .75A
010 BKDN 6.19 v

C10 St 100V L.T54
ol SI 100Y .T54
010 ST 100V . 754
0DI0 51 190Y .T54
DIG BRON 6,19 ¥

DIJ 51 100V .754
019 81 100V 754
DEN S 100V . T5A
°19 51 199V . 715A
DI0 BKON 2.61 ¥

DID SE 8OV .24
010 51 83V ,2A
010 §I 100V .75A
010 5 102Y . 754
DIO St 100V .754

oG $I 100y , 754
DID BKDM 2,61 ¥
DI SE B0V .2A
QIO St 80¥ .2A

XSTR 2N2218A St
XSTR 51 NPN
XSTR §SI NPN
ASTR ZN2Z1B4 SI
XS§TR NEN

X5TR NPN
X5TR NPN
x5TR MPN
X5TR NPN
XSTR NPN

XSTH NP

O-F 2K5% ,1265W F
R=F 1.5K5% 125w
R-VAR 4T0 5w
143K5T L1250
R-F 6.2K5% ,125W

B.2K3% .125KW
+51 3% 2w Pu
2K5% J125H F
2ZK5T L1256 F
1.6K5% .125W

AR 470 .S5W

1.3K5% 1250
6.2K5% .125W
2e4K5% LE25W
«51 5% 2W Pw

316 5T LE25W
R-F 2KSE 128w F

IS0 5% L125w
R-VAR 100 .5

L.5K5% 125K

190 5% .125M
6.2K5T L125¢
Z.4K5% 125
251 5% 2W PW
330 5% L1259

U5 .125W F

1.5K5% 125w

150 5% .125W
R=VAR LUQ 5%
Q~F 100 5% J125W

XSTR ST NPN

3K5% .125W F
5.1K5% 1256
8.2K5% . 125W
251 5% 2W Pw
2K5X L 12%W F

CIRCUIT DIAGRAM COMPONENT|
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