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SAFETY SUMMARY

The following general safely precautions must be observed during all phases of cperatlon, service,
and repair of this Instrument. Fallure to comply with these precautions or with specific warnings
elsewhere In this manual viclales safely standards of design, manufaciure, and Infended use of the
instrumeni. Hewleti-Packard Company assumes no Habliity for the customer’s faliure to comply
-with these regulremenis.

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must be connected o an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be piugged into an approved three-contact electrical outlet or used with a three-contact
o two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet
International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
eiectrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components with
power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and discharge circuits befcre
touching them,

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person, capable of rendering first aid
and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perform
any unauthorized modification to the instrument. Return the instrument to a Hewtett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained,

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

WARNING |

Dangerous voliages, capable of causing death, are present in this instrument.
Use extreme caution when handling, festing, and adjusting.

S5-1-1/78
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SECTION ) 1—

T—1 INTRODUCTION

12 The 8013B is an extremely versatile, easy
to operate pulse generator with a wide range of
applications. it has a variable repetition rate of 0—50
MHz and transition times of < 3.bns which make it
ideal for testing digital iogic: HTL, RTL, DTL and
most ECL can be tested. The simultaneous positive and
negative outputs are useful for festing circuits with both
positive and negative power supplies. Format changes
from normal to complement can be made at the throw
of a switch. without having to re-adjust any pulse
parameters. This enables changes from positive to
negative logic conventions to be made and 100% duty
cycies 10 be obtained very easily.

1-3 The 80138 has a selectable source impedance
which makes impedance matching to the circuit under
test very simple. It also has a square wave facility

that is independent of width and delay settings and a
double pulse facility that is useful for testing device

recovery times and making noise immunity measurements,

1—4 The front panel of the 8013B has been
carefutty designed to provide a logical layout of the
controls; horizontal controls for pulse timing parameters,
vertical controls for pulse amplitude parameters. Also,
compatible pulse settings are guaranteed as long as the
pulse delay and pulse width controls are aither 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.

GENERAL INFORMATION —

The 8013B will operate in three different

modes as foliows:

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

RZ mods: in this mode external pulses are
applied to the input connector on the 8013
rear panel and these pulses trigger the delay
generator directly, completely by-passing
the internal rate generator. Thus the interns
rate generator can be used separately in this
mode to provide trigger pulses that are inde
pendent of the RZ output.

External width mode: in this mode external
pulses applied to the input socket on the
rear pane! determine the width and repeti-
tion rate of the output pulses. In fact the
output is a pulse-shaped version of the ex-
ternal input. The pulse available at the
trigger output, being derived from the inter
nal rate generator, is independent of the R:
cutput.
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Table 1--1. Specifications
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i3

-6 SPECIFICATIONS

-7 Table 1-1 is a complets list of the Model 80138
critical specifications that are controtled by tolerances.
Any changes in specifications due to manufacturing,
design, or traceability to the U.S, National Bureau of
Standards are included in table 1-1 or on a manual change
sheet included with this manual. The manual and manual
change sheet (if any} supersede ali previous information
concerning specifications of the Model 8013B.

1-8 INSTRUMENT AND MANUAL 1DEN-
TEFICATION
19 Instrument identification by serial number is

focated on the rear panel. Hewlett-Packard uses a two-

Table 1—1. Specifications {cont’d)

section serial number consisting of a four-digit prefix and
a five-digit suffix, separated by a letter designating the

country in which the instrument was manufactured. (A=
U.S.A.; G=West Germany; J=Japan; U=United Kingdom.)

1-10 This manual applies to instruments with a seria
prefix number as shown on the title page. If changes have
been made in the instrument since this manual was printed,
a "Manual Changes’’ supplement supplies with the manual
will define these changes. Be sure to record these changes
in your manual. Backdating information in Section VI
adapts the manual to instruments with serial numbers
lower than that shown on the title page. Part numbers for
the manual and the microfiche copy of the manual are

also shown on the title page.
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SECTION 2 —

INSTALLATION —

2—1 INITIAL INSPECTION

2-2 Inspect the instrument and accessories for
physical damage and if damage is evident refer {o para-
graphs 2—b to 2—8 for the recommended claim proce-

dure and repacking information.

23 The 80138 is delivered complete with the

following items.

ITEM HP S$tock Number
0.5A fuse for 2110-0202
220/240V operation
1A fuse for 21100007
100/120V operation

2—4 The power cord delivered with the 8013B

will be one of the following:

2—5 CLAIMS FOR DAMAGE

28 1f physical damage is evident or if the instn
ment does not meet specifications when received, notif
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.

27 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 repai
required. The original shipping carton and packing
maternai can be re-used but the Hewlett-Packard Sales/
Service Office will also provide information and re-
commendations on materials to be used if the original

packing is not available or re-usable.

NEMA TYPE
HP Part No. 81201348

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN

SCHUKO TYFE
HP Part No. 81201889

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

BRITISH STANDARD TYPE
HP Part No. 8120-1351

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

USED IN AUSTRALIA
HP Part No, 81201368

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

Figure 2-1. Power Cord
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2—-2

2--9 PREPARATION FOR USE
2-10 Power Cord

2-11 The 3-wire power cable supplied with the
8013B when connected to the appropriate power outlet,
grounds the instrument cabinet and panels. To pre-
serve this safety feature when operating the instrument
from an outlet without a ground connection use an
appropriate adapter and connect the ground lead {green/
vellow) to an external ground.

2—12 POWER SQURCE REQUIREMENTS

2—13 The model 80138 will operate from nominal
ac line supplies of 100V, 120V, 220V or 240V {~10%,
+6%) at 48 Hz to 400 Hz. Two switches on the rear
panel allow one of the four voltages 1o be selected.

HurRt 300 HEIRT HETRY
120w =R 1k W 20w
A - 20 2400 FLHRY
280V iy 220 23V
100 volts 120 voits 220 volts 240 volts

Figure 2-2, Selector settings for the nominal power
line voltages

The power dissipation is T00VA max.

CAUTION

Before applying power to the instrument, check

on the rear panel that the 8013B is set in accor-
dance with tocal supply conditions {see para 2—13},
If not, use a screwdriver to change the voltage selec-
tor positions. Insert the correct fuse into the

fuse holder: 1A for 100/120 V Operation; 0.5A

for 220/240 V Operation.

2—14 Connect the power cable to the rear con-
nector.

2—-15 TEMPERATURE REQUIREMENTS

2—16 The 8013B will operate within specifications
when the ambient temperature is between 0°C (32°F)
and 55°C {1319F). It can be stored at temperatures
between —400C (—40°9F) and 759C (167°C).

2-17 RACK MOUNTING

218 The 8013B can be mounted in a rack using the
15179A Adapter Frame. This frame has space for mount-
ing either one or two 80138 pulse generators alongside
each other in a rack.
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SECTION-3'—

3—1 GENERAL

3-2 This section gives some general notes on the
operation of the 80138 together with operating instruc-
tions for each of the operating modes:

NORM operating mode
RZ operating mode
EXT WIDTH operating mode

Full setting up instructions are given for normal internal
trigger mode foliowed by any changes required in the
control settings for the following modes. For ease of
operation the instructions will refer to Figure 3—1 which
shows the controls identified by a reference number in

OPERATING INSTRUCTIONS —

a circle. The same reference numbers are used in the
text when each control is mentioned. The control
settings shown in Figure 3—1 are the same as the initial
settings given for normal internal trigger mode.

3-3 CUTPUT FORMATS

34 The 8013B has two puise cutputs: one with
positive and one with negative output
polarity. The normal/complement output formats can
be changed using the NORM/COMPL switch :

Thus logic convention can be changed without having
to re-adjust any of the pulse parameters.

+BV
ov

r—l Positive, normal output
pulse at QUTPUT (+}

+BVY
ov

ov

Positive, compiement output
pulse at QUTPUT {+}

—~BV

ov

[ o
o

1 C G J

pulse at QUTPUT (-}

Negative, complement output
putse at QUTPUT {~}

U Negative, normal output
1

Figure 3—2. Normal/Complement Outputs

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

3-6 INTERNAL 50 OHM LOAD
3-7 The internal B0 ohm load of the 80138
can be switched in or out using the INT LOAD switch
. This makes impedance matehing to the cireuit
under test much easier and afso provides a maximum
pulse amplitude of + 10V with the ioad switched out.

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

3-8 CONTROL LAYOUT

3—-9 The front panel of the 8013B has been care-
fully designed to provide a logical fayout of the controls;
horizontal controls for pulse timing parameters, vertical
controls for puise amplitude parameters. Thus a parti-
cular pulse can be set up extremely easily and quickly.
Also, the pulse period, delay and width controls are
designed in such a way that incompatible pulse settings
will be noticed immediately (ses Figure 3—3}.
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PULSE PERIOD
a o g —m— 0

PULSE DELAY

u | aon s — M O

" AREA
PULSE WIDTH

; m —m 0O

COMPATIBLE SETTINGS

Figure 3—3. Positioning of Controls

3-10 Compatible putse settings are guaranteed as Gating - Each of the outputs obtained
long as the pulse delay and pulse width controls are ahove {except square wave) can be gated using
either set to the left of the pulse period control or; if an external input.

set vertically below the period control, that the delay

and width verniers are set counter clockwise of the .
period varnier. Double pulse — this mode ean be selected

with any of the above outputs{except square
wave). Two pulses are produced for each
trigger pulse,

311 NORM QOPERATING MODE
Alf output pulses are preceded by a trigger puise at the

3-12 There are six ways of operating in the TRIGGER output connector . In square wave mode

normal mode: the delay between the irigger output and the pulse
outputs is fixed at 25 + B8ns, but in other modes_ the
delay can be varied using the PULSE DELAY and

VERNIER controls.

Internal trigger — the repetition rate is
determined by the internal rate generator

which is internally triggered. 3—13 Internal Trigger

External trigger — the rate generator is dis- 314 In this mode the BO13B reguires no external
abled and an external signal is used as the signal to produce an output signal. Rate, delay, width,
trigger source. amplitudes etc. are ali adjustable from the front panel

controls, The initiat control settings (also shown in
Figure 3—1) are given to assist someone unfamiliar with

Manual trigger — one pulse is produced each
o P P the operation of the 8013B. The positive and negative

time the MAN button is pressed.

pulse outputs and @ and the TRIGGER

QUTPUT shoutld be connected to an oscilloscope
Square wave — in each of the above modes a using a 50.ohm system (as shown in Figure 3~4), The
square wave ouiput can be selected (pulse oscilloscope {an MP 180C mainframe with 1801A and
width = pulse period / 2} instead of the 1821A piug-ins} should be set with the sweep time at

variable pulse width output. 20us/div and the sensitivity at 2V/div.
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PULSE PERIOD (2) Am—10m 00

VERNIER (3) Ccow 0SCILLOSCOPE
PULSE DOUBLE/NORM NORM

PULSE DELAY @ i Im

VERNIER @ cew

PULSE WIDTH (7) 1 1m 80138 1801A T821A
VERNIER Center PULSE

AMPLITUDE 2.0-5.0 TRIGGER  QUTPUTS EXT
VERNIER oW QUTPUT - + A B INPUT
OFFSET VERNIER (11) Center Q Q¢ Q Q @10
OFFSET SWITCH (19 ON

AMPLITUDE  (13) 2.0-5.0

VERNIER (1) cW

OFFSET VERNIER (i5) Center 10503A \\
OFFSET SWITCH (18) ON ~10100C
NORM/COMPL NORM 10503A

INT LOAD . IN

Mode salestor NORM
LINE oN 10503A

Figure 3-4. Initial control settings and test equipment

3156 The circuits and controls involvad in normal
internal trigger mode are shown in Figure 3—5.

DIH
PULSE PERIOD TRIGGER suLse pELAY (B) PULSE W ‘ @
VERMIER (3} @ TRSGER m< ésm:m (9 VERMIER (5) VEANIER
! . { !
! 1 ]I
! i
/ i /
NORM WIDTH
RaTE SELECTOR DELAY
T GENERATOR v CTRGUTE GENERATOR [ GENERATOR

ANP, o = VERBHER
VEANIER - @ AMPLITUDE @
nwcch j
j
L}
\ : /
\
e PHASE QUTPLT A LAY LouTeut 1 03
COMPL, SPLITTER AMPLEFIER ATTENUATOR N @
CIRCULT
5062
LoD
<
oe
ON/OFF 6} .. : -
vsgmsa% OFFSET
’
OUTRUT . AP, QUTPLT (-}
AMPLIFIER ATTENUATOR ~ @
508 !
LOAD ’
!
!
AMP. AKPLITUDE (9 ec -
VERNIER @ OFFSET
-4
T A our f’
f ~
! \\ rf
veRniER G INT. LOAD, aiorE §3
TeH
SH VERKIER (D)

Figure 3--B. Normat internal trigger mode — block diagram
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>4V [
o — A A A TRIGGER OUTPUT (2)
| fet—— 7B 115 e
oV { +NORMAL
oV | OUTPUT
O T -
~; H‘“H 20us
; ~ NORMA
sy ; OUTPUT
!
+BY !
L + COMPLEMENT
oV : ouTPUT (i)
|
ov 5
1 — COMPLEMENT
1y | OUTPUT (18
1
av } + NORMAL
OV o p e L outrur @
—1v i WITH -1V OFFSET
|
|

Figure 3—6. Output pulses in normal internal trigger mode

3-16 The output_pulses shouid appear at the

pulse QUTPUT {4} @ and pulse OUTPUT {—)

as shown in Figure 3—6 according to the setting of the

NORM/COMPL switch and the QFFSET verniers
and

3-17 If the INT LOAD switch is set to
OUT, the internal 50 ohm loads on each of the output
amplifiers are switched out and the amplitude of the
output pulses doubles {this can only be done if the
80138 has an external 50 ohm load). All other pulse
parameters remain the same,

3-18 External Trigger

3-18 In this mode the repetition rate generator
is disahled and each trigger pulse is produced by an

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

a. Set the PULSE PERIOD control (2) to
EXT {+} to trigger on ths positive going
slope of the input or to EXT(~} to trigger
onh the negative going slope.

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

3-20 The circuits and controls involved in normai
external trigger mode are shown in Figure 3—7.
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b 3£
TRIGGER PULSE BELAY () puLSE winEH (5
] m‘fﬁﬁ TPUT {4} VERNIER (6) VERNIER (8)
X % / !
! f
! / i
WIDTH
Wpor " ] tsicERIN BT earon secton P s R -
2 f
Crgwﬁ - —vERNER (3 AMPLETUDE &
ORM/COMPL i
\ ,
\ l /
[CRE) Me, .
c‘.\ém”f s ren ArTEnUATOR Loutrut
CERCLHT
SO0
:»LOAD
Br
T @ & oL
g;;z?;&a A enuaToR TR
SO0 !
T LOAD ji
,’ - Be
TeRiek aaneLFUDE () GFESET
T I b\cm' ,’
! N
i o N /
VERNIER { T, LOAD, ON/OFF @
SaTTCH & vEaNIER ()
m Figure 3—7. Normal external trigger mode — Block diagral
3-21 The output pulises should appear at the a. Set the PULSE PERIOD control @
TRIGGER OUTPUT and OUTPUT (+) (17) to either EXT{+) or EXT(-).
connectors as shown in Figure 3-8, according to the
are applied trigger and the setting of the PULSE PERIOD b. The pulse delay, width, ampiitude etc.
d control teither EXT+ or EXT—). determined by the front panel controls ar
can be left at the same settings as for nor-
322 The output pulse parameters and formats mal internal trigger mode.
can be varied using the controls shown in Figure 3—7. )
sh ¢. Press the MAN button@ onece for ea
3-23 Manual Trigger output pulse.
3-24 In this mode the repetition rate generator is
al again disabled and each trigger pulse is produced by 3-25 The circuits and controls involved in norn

prassing the MAN button

orce. manual trigger operation are shown in Figure 3-8,
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3-6

Positive trigger
puises width
PULSE PERIOD (2) =EXT{+)

Sinewave trigger
input width
PULSE PERIOD (2) =EXT{+)

Negative trigger
putses width
PULSE PERIOD (2) =EXT{~)

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

I
\
|
i
>V | A_ Trigger output
ov ‘ pulses at
! ; TRIGGER OUTPUT @)
+5V
| |
! | Positive output
ov e e o e e o e | pulses at
| 2% . OuUTPUT (1) (D)
I FIXED VARIABLE DELAY ;

DELAY < 35ns to 1s
Figure 3—8. Output pulses irn normal external trigger mode

. THIGGER PULSE DELAY (5) PULSE www @
TRIGGEH E 6
MAN BUTTON (1) A, —<é§iTPm 1+ v;zamtn 6 VE’"‘:,'ER @&
I /
¢ ]
| ; ;
TRIGGER
ePUT TRIGGEA N fd  SATE seLecTor  [NORM

} DELAY . WIDTH
GENERATOR CHRCUIT i GENERATOR { GENERATOR

S
AMP, — —=VERMER (3
- AMPLITUDE
OAM/COMPL VERNIEA v @
& /
i é /
1
. A
NORM/ PHASE ouTRUT AP
COMPL, L ouTRr P, AP
Bt SELTTER LIFIGR ATTENUATOR < o @
506
LoAD
Iy Do
omiorE 48 L] . -
VEANIER QFFSET
QUTPUT AP pa
AMFLIFIER ATTERUATOR {ouTPuT 1 @
Bos T
Loan ;
f
{
AP, -
VERNIEH ampLITUDE (8) 20 er i
4
[f WA our 7
N /
! @ \\ i
vERNIER § i
INT, LOAD:
swiTeh @9 OHiOFE (3
VERMIER (D)

Figure 3—8. Normal manual trigger mode — block diagram
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Trigger output pulse

at TRIGGER OUTPUT @)

I
1V |
ov A
E
+5V E
f
ov 1 = i
= {
i Variabie delay i
| < 3bnsto 1s I
3—26 The output pulses should appear at the
TRIGGER QUTPUT (25 and QUTPUT (+)

connectors as shown in Figure 3—10,

3—27 The output pulse parameters and formats
can be varied using the controls shown in Figure 3—8.

3--28 Square Wave Mode

3-28 In this mode the pulse width is exactly
half the pulse period {50% duty cycle}. Pulse period,
delay amplitude etc. can still be varied using the front
panel controls. A square wave output can be selected
in any of the preceding operating modes; the following
points must, however, be remembered,

a. Output pulse has 50% duty cycle.

b. Ouiput pulse rate is half that of the rate
generator {or input irigger puise}.

c. The delay between input trigger pulse and

square wave output is fixed.

Positive output put
at QUTPUT (+} é

Figure 3—10. Qutput pulses in normal manual trigger mode

3—30
foliows:

3-31

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

e. Square wave output cannot be gated.

The square wave output can be produced as

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

b. Set the PULSE WIDTH control@’to
SOUARE WAVE.

¢. Set the amplitude etc. of the output pulse
as for normat internal trigger mode.

The circuits and controls involved in square

wave mode are shown in Figure 3—11.
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FULSE PERIOD " THIGGER PULSE DELAY (5}
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VERMIER (3 TR i :
aas sTTON (D , & — ___<§rm|«, veRRER ()
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i E
i /
TRIGGER MOR
- . RATE SELECTOR DELAY
TR At v
IPUT > aGE GENERATOR CERCUIT { GENERATOR

I GENERATOR

b, - —VERNIER (3
T AMPLITUDE
OAMICOMPL VEANIER , @
] :
)
J
\ ! ;
NGHIM/
PHAST QUTPLT ‘ p
e T ¢ TEMLAT QUTPUT (1 G
e SPLITTER AMPLIFIER ATTEMUATOR LouteuT o G5
i
£ Loan
ICFF ac
%mkea%fﬁ OFFSET
ouTPUT _ .
AMPLIFIER ATTENGATOR  UTRUT 1
500 ;
LOAD ,
1
!
AMP. e ]
VERNIER AuPLITUBE (9) e
3
/ m A euT 7
! N /
i N ;
VERWIER (D) Ny ;
ON/OFF {2
sToH 3
VERNIER (D)

Figure'3—11. Normal square wave mode — block diagram

3-32 The output pulses should appear at the
QUTPUT (+} connector as shown in figure 3—12.

Trigger output pulses

Fixed
bt bt 1yl torff —a-j‘
i

i [

j
f
E Ton ™ Yoff
I
3

Figure 3—12. Qutput puises in square wave mode

at TRIGGER OUTPUT @)

Positive output pulses
at QUTPUT {+) @
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3-33 The output pulse can be switched to negative
or normal or complement and the offset and ampfitude
can be varied.

334 Gating Mode

3—36 The output puises obtained in any of the
preceding operating modes can be gated by applying an
appropriate pulse to the GATE INPUT . If square
wave mode is gated, the level of the pulse baseline after
the gate has closed depends on the number of pulses
during the gate ‘on’ time (see figure 3—1b). The gate
input must meet the following requirements:

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

to disable the rate generator — input voltage << +0.8V
or resistor < 76082 from gate input to ground,

The gate input is TTL compatible and the input voitage
must not exceed £ BV,

3-36

mode are shown in Figure 3—13.

The circuits and controls involved in gate

PULSE entiTr (7

VERMIER (3)

!
!
!
i

WIDTH

PULSE PERINE (Z) TRIGGER PULSE DELAY (8)
TRIGGER
VERNIER (3 __< LTPUT {3 VERNIER (8
man BUTTON (1) ; @ AN, @% ™ J ®
s
;
}
; ;
TRIGGER RATE SELECTOR  |NORM DELAY
WPUT ] TRIGGERGN ] GeNERATOR b CIRCUT GENERATOR
&

GATE
(\%PUT — GATEIN

] GENEBATOR

- - VERNER (14

AMPLITUDE §3)
/
!

/

Ve

AP,
ATTERUATOR

AMP
{
HOHMCONPL VEANIER
ig)
& ;
\
"
HoR: PHASE outkUt
9;;’&;7 SPLITTER AMPLIFIER
CiR
QUTPUT
AMPLIFIER

L&Oﬂ
& L0AD

onjors A8
VEANIER {15,

AMP.

VERNIER

T

!

!
VERNIER (G

LOAD

b
It 8 our
~
N
N
INT, LOAD
swiTcH @

Figure 3—13.

AMP_
ATTENUATOR

i
i

!
f
AMPLITUDE (9)

{ouTeut i ¢
8e
OFFSET
 OUTRT (=
oe
OFFSET
7
i
f
!
ON/OFE (3
VERNIER {11

MNormal gate mode - block diagrar
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3—10

3-37 The output pulses should appear at the
TRIGGER QUTPUT @ and QUTPUT (+}
connectors as shown in Figure 3—14,

> 41V
Pasitive gate pulse at
ov ATE INPUT
First trigger pulse G @
coincides with leading ;
| /edge of gate pulse l
/ ! Gated trigger output
<+ / pulses at TRIGGER
ov ; QUTPUT 2)
+5V
Gated positive output
oV ¥ pulses at OUTPUT (+)
q---"b-}
i ! /(3 If the gate closes during the generation
Eiaraable delay gate of a pulse, the pulse is always completed.

| 505 — 1s

Figure 3—14. Output pulses in gate mode

closes

i - GATE @
§ I E i I E..é 1 . INPUT
I !
H TRIGGER
| ;} i hoH ,?s OUTPUT
' |
Pulse output from !
solid lines l ] i i L___! i ;
PULSE
Pulse output from * I QUTPUT
sofid + dotted lines | | | L_ L [ i | L L

Note that repetition rate is divided by 2.

Figure 3—15. Gated output in sguare wave mode

3-38 RZ MODE

3-39 In RZ mode external pulses, applied to the
INPUT connector @ on the BO13B rear panel, trig-
ger the delay generator directly (see figure 3—16) and
the shape of the output pulses is determined by the out-

put amplifiers. The output pulses cannot be gated and
are independent of the puises at the TRIGGER QUT-
PUT connector .

340 The circuits and controis invelved in RZ
mode are shown in figure 3—16.
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‘ TRIGGER PuLSE CELAY (B) PULSE WIDTH (7}
et ..< TRUT (4] VERMITR (8 VERNIER
: % ! !
¥ S—— ; /
H h ;
i i
7 MO WIRTH
, ] seLecrow DELAY :
P T CHRCUIT GEMERATOR l GENERATOR |
- —
EXTWIDTR -
NMOAMZ -
SWITCH &3
N wr . -
: o
RZ/EXT g
NPT > 1 wbm = g
P S :
Anp. e E AR .
VERNIER = @ AMF;LlT-IDE @

@ﬁmﬁc{)&& Fi
t
‘ :

!
/
!

ey aen et AT EuATOR {oureuT -+ ()
TRCUIT
)
:»LOAD
o0
opore 8- orser
pedig A A NUATOR ; <ompu¥ [BRC
T k243 i
LOAD 1
l[ .
R e el TwnE () B et
7 i~ )\GUT !
/ S /
. R wsnies {3 Y LOAD owor{F @
Figure 3—16. RZ mode — block diagram ek G R
- ] input signal must be 10 a . Set the Mode Selector switch (25} to
341 The RZ input signal be > +1V h. Set the Mode Sel itch { RZ
maximum of + 5V in amplitude and must be at least )
Tns wide. . .
c. Set the pulse detay, width, amplitude,
342 The procedure for obtaining an output in offset and output format as required.
RZ mode is as foliows:
a. Connect the external signal to the INPUT
connector on the rear panel of the 3--43 The output pulses should appear at the
80138. OQUTPUT {+) connector as shown in Figure 3—17.
> 41V E
0.6V mmﬂ / \ /7 input pulses
ov % at INPUT connector (28)
l
+BY :
| Positive output
I pulses at
ov QUTPUT {+) connector @
|
. ! .
i Variable Variable E
| delay Iwidth i
i <3bns—1s < 10ns—15 Figure 3--17, Output pulses in RZ mod:
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312

3—44 DOUBLE PULSE Mode

345 In this mode, the 80138 delivers two output

pulses for each trigger pulse. One pulse is in phase

with the TRIGGER QUTPUT ; the other pulse is

detayed by the time set on the PULSE DELAY controis
and

3—46 Double pulse output can be selected in
any of the preceding operating modes except square
wave. Double puise output is produced as follows:

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

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

347 The circuits and controls involved in double
plzise mode are shown in Figure 3—18,

348 The trigger and output pulses should appear
at the TRIGGER QUTPUT and OUTPUT (+) @
connectors as shown in Figure 3—19.

PULSE PERIOD () TRNGGER TRIGGER PULSE DELAY @ PLLSE WIOTH (7)
an sutton () VERRER 5 e ¢ %ku‘r v%mmm vsm«f\‘an @
,’ ' f
TAIGGER eren BATE SELECTON  {NORM BELAY WIHTH S
J%“U' > FRIGEER 1N GEMERATOR CIRGUIT GENERATDA GENERATOR
EXT wiRT# N g
HORNRZ -
SWITCH @25
Az
cAtE R2AEXT
WU o] GATE 1 Lo LI W— WHDTH b DOWBLE »—-/
52? & AP W PRSE !
PULSE
DOUBLE/NGHM
SWITCH @
AP o WERNIER 3
s - o
RORMCOMEL VERNIER aweLITUDE E)
s /
! é /
RO FALE GUTPUT AMP.
fames SPLETTER AMPLIFIER ATTERUATOR <0UT-’UT s &
T
Sioas
ORISR I —
venmea% DFFSET
ouTPUT Anp < oute
AMPLIEIEZR ATTENUATOR \OUT UT i
24 5] i
, 1LOAD !
j/
AMP, . oe -
VERANER A TUDE () OFESET
T I ’\om !
i N i
I @ \\ I
VERNIER i
000 owors @
. . VERNIER (1))
Figure 3-18. Double pulse mode — block diagram
t
f
F AV I I I i l Trigger puises at
ov TRIGGER OUTPUT @)
EF'?’St Second
pu se puise
+5V E »
f n—n Positive output pulses
ov i‘ at OUTPUT (+)

| i

™
T \Variable

!

; delay
| < 3Bns—1s

l Fixed

detay

Figure 318, Output pulses in double pulse mode
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349 EXTERNAL WIDTH MODE The external width input signai must be > +fV to a
maximum of £ 5V in amplitude and must be at least

3-60 in this mode, external pulses, applied to the 7ns wide,

INPUT connector on the rear panel, are routed

directly to the output amplifiers which are caused to

change state at the threshold level of the input signal.

Thus the pulse output is a shaped version of the input, 3-51 The circuits and controls involved in exter-
It is also independent of the TRIGGER QUTPUT @ nal width mode are shown in Figure 3—20.

SELECTOR
CIRGWT

—
] EXTWIDTH
NORM/RZ_ -

SHTCH G5

g

AMP i

EXTWIBTH !
A, -
nwcowr_ verwgs |- T VERNiER @ AMPLITURE @
I /
!
C’\élohl\ﬂP!\E DPHASE ouTPUT
cIRCUIT SPLITYER AMPLIFIER ATTENUATOR g \/ouqu CX3]
"
5 LoAD
N Be
Cvenp o oFreer
QLTrUY
AMPLIFIER Aenuaron ¢ <0UT"‘”€‘} @
i e 7
’ﬂ'
Al
VemiER AMPLITUDE B
T }
) A our 7
i N /
VERMIER (i N\ il
;ﬁgtﬁ‘\%g oNOFE §3)
VERNIER (1)
Figure 3—20. External Width mode ~ block diagram
352 The procedure for obtaining an output in c. Set the pulse amplitude and output
external width mode is as follows: format as required.

a, Connect the externat signal to the INPUT
connector {26} on the rear panel of the
8013B.

b. Set the Mode Selector switch @ to 3-53 The output pulsgs should appear at the
EXT WIDTH, OUTPUT {+} connector @ as shown in Figure 3—21.
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3-14

Threshold
jevel +

Thrashold

0.6V
ov E
E
N
+5V |
1 \\
ov :
| [
g Fixed :
| delay 1

trregular external
width input pulses at
INPUT connector

Positive output pulse
at QUTPUT (+)
connector

3-54 ADDITIONAL FACILITIES IN RZ
AND EXT WIDTH MODES

3-55 When operating in RZ or EXT WIDTH
modes, the internal rate generator is available as an in-
dependent clock generator which provides an output at

Figure 3—21. Output pulses in external width mode

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

the TRIGGER OUTPUT connector . This output Figure 3—22,
MAN BUTTON {1} cié!'ﬁgg%o @ mf_ﬂﬂ

!

!

TRIGGER
T w L] maTE
%PUT >_—' MGGER GENERATOR

GATE
gu? >...... GATEIN

o
4
iy

g

)
¥

Sh e

Figure 3—22. Independent clock generator in RZ/EXT
WIDTH modes — block diagram

ARSI
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Figure 4—1. 8013B Pulse Generator — Block Diagram
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SECTION 4—

41 INTRODUCTION

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

4--3 The 8013B can be used in one of three
modes of operation; Normal mode, RZ mode and
External Width mode. In Normal mode the pulses are
generated as described above; in RZ mode external
signals, applied directly to the delay generator, deter-
mine the repetition rate of the output pulses; In
External Width mode external signals, applied to the
Normal/Complement circuit, determine the width and
repetition rate of the output pulses. The mode switch-
ing is accomplished by the selector circuits.

THEORY OF OPERATION—

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

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

4-8 The pulse spikes from the delay generator
are applied to the width generator where pulses of de-
fined width are created.

4.7 The output of the width generator or, in
External Width mode, the external input signal is appiie
to & pulse shaper where two complementary signals are
generated. These two signals are then applied to the
normal/comptement circuit,

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

MANUAL
TRIGGER ! PULSE
TRIGGER : SCHMITT £ i)
N AMEREER el TRiGoER [ QGS‘%E& gq‘f';f; Lol SHAPER  be-SELECTOR
LIMITER Q1/02 a3/04 i Guramn CIREUITS
GATE MPLETER REINET SELECTOR ot
Al L cCT
INPUT >_* ANE LIMITER 23,022,
LIMITER Q7/08 0217490 c24
CURRENT
—1 source
020

Figure 4—2. Repetition rate generator - block diagrarr
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48 REPETITION RATE GENERATOR
410 A block diagram of the repetition rate gene-
rator is given in figure 4—2 and a full schematic in dia-
grarm 1. These diagrams should be referred to when
reading the following description.

411 The pulse repetition rate is determined;
a. by the internal rate generator
b. externally using an applied signal
¢. manually suing a pushbutton.
412 Internal Rate Generator
4—13 When the internal rate generator is used, one

of four period ranges is selected using the period range
switch. In the three slower ranges, ramp capacitors {C23,
C22, C21) are selected to provide the required repetition

rate, transistors Q17, Q18 and Q19 switch these capacitors.

In or out. In the fastest range, no ramp capacitor is
switched in; the time is determined by preset capacitor
C24. |n operation the selected capacitor discharges
through constant current sink Q20 controlied by the
pulse period vernier R1 and the value of the capacitor.

As the voltage at Q20 collector approaches zera, CR17
becomes forward biassed causing Q11 and Q13 to con-
duct and rapidly recharge the capacitor. The puise period
vernier controls Q21 and Q10 which act as a voltage
swing limiter and determine the upper voltage limit to
which the ramp capacitor can recharge. When the capa-
citor has recharged to this limit, 013 and Q11 cut off
thus allowing the discharge cycle to resume. The output
from Q11 is applied, via the differentiator network
Q28/L.3/R35, to the delay generator and the trigger
output 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 G1/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
013 base rises so that Q13 and Q11 turn on 1o produce
an output pulse.

416 Manual Operation

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

4-18 GATING

4—-19 Gate signals are applied to the gate amplifier
Q8/Q7. 08, normally ‘off’ is turned on by the 0V level
{off time) of the gate input puise. Thus Q6 is turned on,
the current through Q6 lowers the base voltage of Q13
and so disables the rate generator. When the level of the
gate input pulse reaches +1.8V (on time} Q8 turns on
and enables the pulse source. Thus output pulses will be
produced from the rate generator only during the gate
input pulse ‘on’ time,

4-—-20 SELECTOR CIRCUITS

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

TO TRIGGER AMPLIFIER
022,028

[T s e T T T s e e e _li
|
! SELECTOR ;
| 3 CIRCUITS |
i
§ N | 1o
T ol e L > e
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= | i DIEE. AMP ! WO
! [DGUBLE PULSE] QE4, G55 T BERERATOR
i [
! gt PLE SE
f SHAPER
| | (INTEGRATOR}
DIFE AMP §
| (e o) (o] (2| sar M
; |
i
e e e e o e e ——— |
0 SOUARE WAVE  EROM SOUARE FROM RZ/
DIVIDER WA DIVIDER EXT. WIDT H
49,050,051 043, 050061 AME AND LIMITER
043,048,348

Figure 4—3a. Normal mode {(inciuding external trigger and rate mode}.
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43

422 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 selec-
ted, the pulse is also applied to the width generator via
differential amplifier Q54/Q55 (see schematic 3).

TO TRIGGER AMPLIFIER
Q22,029

e e e e T
! o~
SELECTOR i
| [ ] CIRCUITS |
|
f l 10
o &
PR gy DIEF AP 1975 , Bé‘s;mma
CENERATOR | : = e OIFE A ;E
! iDOUBLE PULSE) (54,085 i %Vé%?ﬁmn
' i
| j=- PULSE
} | J | (ANTEGRATOR)
DIFFE AMP
| [oo] (o] D] [ iy [
i
i |
o i I S iL___ J
TO SQUARE WAVE  FROM SQUARE FROM RZ/
DIVIDER WAVE PIVIDER EXT. WiDTH
49,380,081 Q49,050,057 AMP AND LIMTER
243,045.046
Figure 4—3b. RZ mode
TO TRIGGER AMPLIFIER
022.02%
et [ T T e e e —— 7
f .
SELECTOR I
} [[as ] CIRCUITS |
|
| (
Ao | orr ame 018 i
GENERA‘F s B L=~ ] | GENERM‘OR
BRO DIFE AME Lo wloth
! {DOUBLE PULSE) Q54,055 | GENERATOR
I 10
gt
E l J P {(INTEGRATOR}
DIFE AMP
| [ ot ] } 57 l i 0Lg I I b }‘"— Qu2, 047 ii
] i {
: |
b e e g L e )
I0 SOUSRE WAVE  EROM SOURe FROM RZ/
DIV WAVE DIVIDER EXT WIDTH
B0, 05 8l 050 05 AMP AND LIMITER
043,045,046
Figure 4—3c. Ext. Width mode
4-23 In RZ mode the rate generator output is 4--24 tn Exi. Width mode the rate generator out-
only used to generate trigger pulses, via O18, The RZ put is only used to generate trigger pulses, via Q16. The
input is applied, via Q43, 046, Q45 to the differential Ext, Width input is applied, via Q43, 046, Q45 to the
amplifier Q42/Q47 and gate 044, to the dslay generator. differentiat amplifier Q42/Q47 to pulse shaper 3 and the
ga G

integrator.
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TQ TRIGGER AMPLIFIER
422,029

[ T T e T T T T T T e e e e —%i
|
| SELECTOR |
, [[ae CIRCUTS |
i
| )
O g OFF A Lo ] = B
AENERATOR Gs,Q12 !
| DIFE AMP | o
| [DOJBLE PULSE} 454,085 T GENERATOR
i Io10
' LSt
} i J | (INTECGRATOR)
DEFE AMP 1
| | 14 l ; 52 | [ Q8 l I Oed Q42,047 |
| |
e e e e
TO SQUARE WAVE  FROM SGUARE FROM RZ/
DIVIDER WAVE DIVIDER EXT WIDTH ”
Q43,850,051 049,650,651 AP AND LinaTER
Figure 4—3d. Square wave mode
4--25 In Square wave mode the output of the 4-28 The purpose of the delay generator is to

rate generator is applied, via Q14, to the square wave
divider. The output of the divider is applied to the
trigger amplifier, via 052, and pulse shaper 3 and the
integrator, via Q48.

426

4-27 A block diagram of the delay generator is

given in figure 4—4 and a full schematic in diagram 3.
These diagrams should be referred to when reading the
following description.

DELAY GENERATOR

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

429 The current source {023}, the monostable
{Q30/031) and the recharge circuit (Q26) are control-
led by the width switch so that the delay circuit is
inhibited in square wave and external width modes.

Figure 4--4, Delay generator — block diagram

.
Ll rzoutpur _ ;
(4ot 5
SELECTOR : I
CIRCUITS | |
FIGURE g‘% | SEE BOUBLE/
ANDASE | L NORMAL PULSE OUTPUT ,%@%@gﬂ NORMAL
l IFIGU &3 SWITCH
|
1
| |
!
RAMP SRR SE  MORFERENTAL
(GURRENT | (072) ] ANELIFIER
SOURCE 023 | DOUBLE BULSE
I
_.J/\\,W ¥ ¥
RAMEGAR MONOSTABLE PULSE 1o WiDTH
CIRCUT 030,031 SHAPER GENERAIOR
¢35 Ca80a : 2
RECHARGE
CIRCUIT
026
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4-30 Under no-sighal conditions, Q31 is off,
Q30 is on and Q26 is acting as a sink for the ramp
current. Thus the ramp current souce (Q23) cannot
charge the ramp capacitors. A positive pulse input
signal turns Q31 on and Q30 off, 028 follows Q30
collector and thus is nor-conducting, The selected ramp
capacitor is charged by the current source 023 until a
level is reached when Q30 turns on again, which

trns 031 off. 026 now conducts again and rapidly
discharges the selected ramp capacitor. The output fron
the monostable is a negative spike, coincident with the
pulse input, followed by a positive spike which occurs
some time fater 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 defay time.

EROM PULSE

I -

FIGURE 44

P .“/\._

"l
C42,043,C44

RA
SE{?SCT%??P MONOSTARLE
CIRCUIT, Q40,04

PUESE TO PULSE
e SHAPER 4
SHAPER = CGURE 45

RECHARGE

CIRCUIT ral
Q38

SQUARE WAVE INPUT

FROM Q48 |N
FIGURE 4-3D

EXT WIDTH INPUT
FROM Q47 IN
FIGURE 4~3C

i f——

Figure 48, Width generator ~ block diagra

4-31 WIDTH GENERATOR

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

4—33 The function of the width generator is to
create a pulse of defined width for each positive pulse
spike received from the deiay generator. The current
source (O34} and the monostable {Q40/041) are con-
trolled by the width switch so that the width circuit
is inhibited in square wave and external width modes.

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

4--35 if square wave or external width modes are
being used, the output signals from the selector circuits
in figures 4—3c and 4—3d are applied directly to pulse
shaper 3 and both the delay and width generators

are disabled.

4-36 The two complementary outputs from pul:
shaper 3 are then applied to the Normal/Complement
circuit.

4--37 OUTPUT AMPLIFIERS

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

4—-39 The Normal/Complement circuit consists ¢
iransistors 029 1o Q32 which are controlled in pairs
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PULSE
PULSE PULSE
Bl SHAPER ey TWCHING DRIVER
avaz e Q4105
1
QUtETT 0
S ATTENUATOR
AMPLITUDE VOLTAGE __J D& A5 [ FIBURE 47
VERNIER " SOURCE 50 OMM
R3 08ia8
[ ‘Loan
T LOAD
SWITCH
i [ 50 QHM
FROM PULSE wiment o NORMAL 1] AMPLITUDE VOLTAGE L0AD
SHAPER 3 CREUIT VERMIER |—  SOURCE
FIGURE 45 L R10 awae || PULSE I 0
- . aUTEUT o
STAGE AT TENUATOR
115/ (6 FIGURE 4-7
h
PULSE
NORM/COMPL PULSE f PULSE
SWITCH b SHAPER SITEHING el CRIVER
510 0t0/G11 ) O13/0%
Figure 4—86. Output amplifiers — biock diagram
4—41 Amplituds verniers R9 and R10 determine

(Q29/Q30 and Q31/032) by the NORM/COMPL switch (S10).
Either one pair or the other is enabled to transposs the
two pulse inputs,

440 The two complementary differentiated out-
puts are applied to pulse shaper Q1/Q2 for the positive
channel and pulse shaper Q10/Q11 for the negative
channel, The output of Q2 drives the positive output
amplifier (Q4 to O7) via a switching transistor O3; the
output of Q11 drives the negative cutput amplifier (013
to O16} via a switching transistor Q12.

the potential across the respective voltage sources {Q8/
Q% for the positive channel and Q17/0Q18 for the nega-
tive channel}. This determines the pulse amplitude
swing for each channel.

442 When the internal load switch 511 is set
to the 'in’ position, refays K1 and K2 are energized
and connect the 50 ohm loads to their repsective
outputs.

SWITCH AND 0c
VERNIER | ] OFFSET
Sa/R7 M9-G22
AMPLITUDE
| ATTENUATOR ———<ouTPUT+
NTEaNAC FROM OUTPUT
AMPLIFIERS
SyitcH FIGURE 45
AMPLITUDE -
] ATTENUATOR ———<ouTPUT
SWITCH AN Dc
vERNER | ] OFFSET
SR 023-Q26

Figure 47, Offsets and attenuators - block diagram
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4—-43 OFFSETS AND ATTENUATORS

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

445 The puises from the output amplifiers

are applied to the two attenuator networks which can
reduce the amplitude of each channel from 10V to 0.4V
with the 50 ohm load switched out or from 5V to 0.2V
with the 50 ohm load switched in.

4486 The dc offset circuits comprise Q19 to G22
for the positive channel and Q232 to Q25 for the negative
channel. Both circuits operate in the same way and

thus only the positive channel is described. Note that
the offset is not available when the internal load is
switched out.

4—-47 When the offset switch {59} is set to ‘off’,
the vernier (R7) is shorted out. Thus Q19/020 and
Q21/022 are switched off and deliver no current. When
the offset switch is set to "on', clockwise rotation of the
vernier increases the output from Q20 and decreases the
output from QZ2. The output of the amplifier will then
be positive. Counterctockwise rotation of the vernier
causes the reverse to happen and the amplifier output to
become negative.

448 POWER SUPPLIES

448 The +17V and —17V power supplies are
identical series regulated types using iC regulators (U1
and U2} and series pass transistors {027 and Q28).
Resistors R100 and R 104 act as current sensing resis-
tors to enable the regulators to limit the current output
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SECTION B

MAINTENANCE

51 GENERAL

52 This section contains information on the
removal of covers and assemblies, performance verifica
tion and recalibration {internal checks and adjustments)
procedures.

5-3 Before attempting removal of covers, assem-
blies or components, disconnect the instrument from.the
ac line supply. |1 is advisable also to leave the instrument
for a few minutes after disconnecting from the line, to
enable capacitors to discharge.

54 REMOVAL OF COVERS

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

55 REMOVAL OF ASSEMBLIES

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

5-8 Timing board — assembly B

5-8 Disconnect coaxial cable W2 and wires 93 and
94 from board A5. Remove the three long securing
screws and spacers and ease the board out of its connec-
tor on board A7.

510 Output board — assembly 6

511 Disconnect wires 93 and 94 and unsolder
coaxial cables W3 and W4 from board AG.

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

5-13 Remove the three screws securing board
AB to the rear panel. Unsolder the two wires number
923 and the wto wires number 937 from board AG.
Carefully withdrawn board A8 from the frame.

514 When board A8 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.

b—18 Mother board — assembiy 7

b—16 Remove boards A and A8 as detailed in
paragraphs 5—8 to 5-13.

517 Unsolder coaxial cables WH and W6 connec-
ting the output jacks to board A7 at the board A7 end.

518 Unsolder the power supply wires (W7} from
the tine on/off switch (S12).

5-19 Disconnect the five wires 81, 892, 93, 90 and
0 from the top rear of board A7. Disconnect wire 7 from
the rear centre of board A7,

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

5.-21 Disconnect the wires from all vernier con-
trols, i.e. R1, R2, R3, R7, RS, RS and R10 at the board
A7 end.

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

5--23 EQUIPMENT REQUIRED

5—24 A complete iist of required test equipment and
accessories is given in table 5-1. Test equipment equivalent
to that recommendead may be substituted, provided it
meets the specifications listed in fable B-1. For best results,
use recently calibrated test equipment.
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5-25 PERFORMANCE TESTS

526 The performance tests in tables 52 to 5—20
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.

527 INTERNAL CHECKS AND
ADJUSTMENTS

5-28 The internal checks and adjustments in tables
5-21 10 525 give the procedures for adjusting a ser-

viceable instrument to bring it within specification. The
checks should be performed in the order in which they
appear.

529 SERVICE PRODUCT SAFETY CHECK

530 This check (table 5—28) should be performed
following the internat checks and adjustments to verify

the instrument safety.
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Tabte 51, Test Eguipment and Accessorie

ENSTRUMENT BRIEF SPECIFICATION RECOMMENDED MODEL
Counter Frequency range 0 — 50 MHz with HP 52451

Prescaler plug-in HP B252A
Oscilloscope Dual-channel 50 MHz bandwidth HP 180C

20mV/div sensitivity, sweep speeds with plug-ins

Digital Voltmeter

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

100V range. Accuracy
+ {0.03% reading +0.01% range).

1801A, 1B21A

HP 3470 system
comprising 34740A
display and 34702A

Multimeter.
Sampling Oscilloscope Dual-channel, 1 GHz bandwidth HP 180C
2mV/div. sensitivity, sweep speeds with plug-in
100ps/div to b0us/div. 1810A
Test Oscillator Freguency range 10 Hz to 10 MHz HP 6518
Test Oscillator Freguency range 10 MHz to 500 MHz HP 32008
Pulse Generator Rep. rate at least 1 MHz HP BO11A
variable width {1us to 100ms),
amplitude OV to £ BV,
ACCESSORIES
50 ohm cable assembly, 23cm long, with male BNC connectors HP 105024
50 ohm cable assembly, 122cm long, with male BNC connectors {4 reguired) HP 10503A
Test leads for DVM — dual banana plug HP 11003A

to probe and clip

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

Tee Connector, BNC

50 ohm Feed-through termination

Puise Adder

20dB Attenuator, 50 ohm {2 required)

HP 12500077
HP 1250-0780

HP 12500781

HP 10100C

HP 15104A

HP B491A
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Table 52, Performance Test: Pulse Period

PULSE GENERATOR

COUNTER

BCO133

SZ48L LrEATN

10503A

INFTIAL CONTROL SETTINGS

OTGEC

PULSE PERIOD 2 20n—14t
VERNIER 3 CCew
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY & 35n—11
VERNIER 6 cow
PULSE WIDTH 7 10n— 14
VERNIER 8 CcCw
AMPLITUDE g 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 Cw
OFFSET vernier 15 -
QFFSET switch 18 OFF
NORM/COMPL 19 NCRM
INT LOAD 20 IN
EXTWIDTH/NORM/RZ 28 NORM
52451.:
FUNCTION FREQUENCY
SENSITIVITY 1V
TIME BASE adjust as necessary
STEP INSTRUCTIONS

RESULTS

1 Check repetition rate for sach set of control settings

PULSE
PERIOD VERNIER
2 3
20n—1p cow
20n— 14 Cw
T 1m CCw
T—.1m cw
dm—10m CCW
m—10m Cw
10m—1 ccw
10m—1 Cw

given in table:

PLUILSE
WIDTH VERNIER

7 8
10n—11 ccw < 20ns
1. tm cow > s
1. %m ccw < s
m=—10m COw > ms
Am—-10m oW < Ams
10m--1 CCW > 10ms
10m—1 CCW < 10ms
10m—1 Center > 1s

AVAVANVAY

Far the last setting, set the 5246L FUNCTION switeh 1o

PERIOD AVERAGE 1 and mesasure the pulse period

50 MHz
t MHz
1 MHz
10 KHz
10 KMz
100 He
100 Hz
1 Hz

Table b—3. Performance Test:

PLILSE GENERATOR
ki)

[e) o]

Pulse Delay
O5CLLOSEOPE
1830
1HGHA 18214
EXT
A ] I
Q

$250--0780

INITIAL CONTRCL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY &
VERNIER 6

PULSE WIDTH 7

VERNIER 8
AMPLITUDE 8
VERNIER 10

OFFSET vernier 11
QFFSET switch 12
AMPLITUDE 13
VERNIER 14

QFFSET vernier 15
GFFSET switch 18
NORM/COMPL, 19
INT LOAD 20

EXTWIDTH /NORM /RZ 25

1u—.1m
Cw
NORM
3514
Cw
10n—14
Center
5.0-2.0
cw
OFF
5.0-2.0
Cw
OFF
NORM
N
NORM

STEP INSTRUCTIONS
1 Check the pulse delay for both VERNIER § extremities of
each range setting of the PULSE DELAY switch 6§ as follows:
PULSE PULSE PULSE
DELAY VERNIER PERIOD WIDTH
5 ] 2 7
38n—14 cow 1~ 1m 10N 14 < 35ns
asn- 144 cw T~ 1m 10n— 11 > s
Thd T m cw Jdm—-10m T—.1m > 100 Us
1—1m cow 1. 1m = 1m < 1
Jdm—10m  CW Arm—10m Am-10m > 10ms
Jm—10m  CCW dr—10m Am=-10m < 100us
10m—1 Cw EXT+ ipress MAN  10m—1 > 1s
1 )

10m~1 cocw 10m—1 Am—10m < 10mS
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Table 5—4. Performance Test

: Pulse Width {greater than Tus)

CSCILLOSCORE

180C
PULSE GENERATOR
BU2E
1HO1A 1HZIA
TRIG TRES QUTPUT EXT
N OUT £ A E] |
o ¢ o) 31
10700C
105034
105038
INITITAL CONTROL SETTINGS
PULSE PERIOD 2 T 1m
VERNIER 3 Ccw
PULSE DOUBLE/NORM 4 NQRM
PULSE DELAY 5 35n— 14
VEANIER & CCW
PULSE WIDTH 7 10n—1u
VERNIER 8 CW
AMPLITUDE 9 5.0-2.0
VERNIER 10 CwW
OFFSET vernier 11 —_
OFFSET switch 12 OFF
AMPLITUDE 13 5,0-2.0
VERNIER 14 cw
OFFSET vernier 18 -
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 18
EXT WIDTH/NORM/RZ 256 NORM

STEP  INSTRUCTIONS

RESULTS

1 Check the pulse width for both VERNIER 8
extremities of each range setting of the PULSE
WIDTH switch 7 as foliows:

PULSE WIDTH VERNIER PULSE PERIOD

7 8 2

1on—1 cw -1 m > s

- tm cw Ame-10m > ms

- tm cow 1 1m < s

.tm—10m cw 101 > 10ms

Am—10m cow . 1m—10m < .ims

10m--1 cw EXT+{press > 1s
MAN 1)

10m--1 cew 10m—1 > 10ms

Table 55, Performance Test: Minimum Pulse Width

PULSE GENERAATOR
B0t38

TR SUTPUY

OSCILLOSCOPE
1820

EERL Y
EXT

ouT L A N
[+ s}

12800781

/ag1A

1260-0077

TOSO2A
TOB03A

INITITAL CONTROL SETTINGS
PULSE PERIOD 2 20ns—14
VERNIER 2 Canter
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY & 350114
VERNIER g CCw
PULSE WIDTH 7 10n—14
VERNIER 8 CCw
AMPLITUDE ¢ 5.0-2.0
VERNIER 10 CWw
OFFSET vernier 1§11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5,0-2.0
VERNIER 4 cw
QFFSET vernier 18 -
OFFSET switch 18 OFF
NORM/COMPL 18 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS RESUL

1 Measure the puise width:

<1
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Table 58, Performance Test: Pulse Period Jitter Table 5—7. Performance Test: Pulse Delay Jitter
CSCILLGSCOPE OSCILLDSCOPE
-5 189G
PULSE GENERATCR PLUELSE GENERATOA
BOI3R
\oIA 187A TBOA 18214
TRIG TRIG GUTRYT EXT TRIG TREG QUTPUY EXT
N QuUT i} A Ed 1% N ouT i+ A ) 1]
G et o olo ) cio
10950C TG
TGE0IA 105054
105038 1050348
INITITAL CONTROL SETTINGS INITIAL CONTROL SETTINGS
PULSE PERIOD 2 1= 1m PULSE PERIOD 2 dm—10m
VERNIER 3 see step 2 VERNIER 3 ()
PULSE DOUBLE/NORM 4  NORM PULSE DOUBLE/NORM 4 NORM
PULSE DELAY & 35n—11 PLSE DELAY & 1, Tm
VERNIER 6 ccw VERNIER 6 CW
PULSE WIDTH 7 T~ Tm PULSE WIDTH 7 14— 9m
VERNIER 8 CENTERED VERNIER 8 COW
AMPLITUDE @ 5.0-2.0 AMPLITUDE © 5.0-2.0
VERNIER 10 Cw VERNIER 18 Ccw
OFFSET varnier 1% - OFSET wvernier 11 -
QOFFSET switch 12 OFF QFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0 AMPLITURDE 13 5.0-2.0
VERMIER 14 ow VENIER 14 cw
QFFSET vernier 18 — OFFSET vernier 15 -
OFFSET switch 18 OFF OFFSET switch 186 OFF
NCRM/COMPL 19 NORM NORM/COMPL 19 NORM
INT LOAD 20 IN INT LOAD 20 iN
EXT WIDTH/NORM/RZ 25 NORM EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS
STEP INSTRUCTIONS RESULTS
1 Set the 1821A controls as foilows:
1 Set the 1821A controls as follows:
Main Sweep 0. 1mS/div
Main Sweap 6. 1ms/div Delayed Sweep 0, 1S /div
Delayed Sweep O, tus/div Sweep Mode Norm,
Sweep Mode Norm, Delayed Trigger Auta.
Delay Trigger Auto ChM Delay 10.0
CM Delay 2.0
2 Adjust puise pericd VERNIER 3 to obtain G.4mS pulse
2 Adjust pulse period VERNIER 3 to obtain 0.1ms period on dispiay,
pulse period on display.
3 Adijust pulse defay VERNIER & to obtain 0.1mS puise
3 Adjust 1821A Delay (DW} vernier until intensified spot detay.
coincides with leading edge of second pulse on dispiay,
4 Switch to Detayed Sweep and center the puise, 4 Adjust 1821A Delay {(Div} vernier until intensified spot
coincides with leading edge of second pulse,
5 Measure pulse period jitter: <1 div. 5 Switch to Delayed Sweep and center the leading sdge.
. G Dispiay should be:
¥
}m 7 Measure puise delay jitter: <3 div.
; -
| Jirted
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wry

15%
3%
3%
5%

3 limits

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

OSCILLOSCOPE

TH0C
PULSE GENEHATOR
0138
18014 18218
TRIG  TRIG  OUTPUT EXY
1Y QUT t+ A LRl
0 o o] Q00
10:09C

105034

105338

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 Ame--10m
VERMNIER 3 Cw
PULSDE DOUBLE/NORM 4  NORM
PULSE DELAY 5 3801
VERNIER 8 CCw
PULSE WIDTH 7 p—tm
VERNIER & Ccw
AMPLITUDRDE @ 5,0-2.0
VERNIER 10 CW
QFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
CFFSET vernier 15 =
QFFSET switch 15 QFF
NORM/COMPL 198 NORM
INT LOAD 20 1N

EXT WIDTH/NORM/RZ 25 NQRM

STEP INSTRUCTIONS

1 Set 1821A controls as follows:
Main Sweep 0.1mS/div
Delayed Sweep 0. TuS/div
Sweep Mode Norm.
Delayed Trigger Auto.
CM Delay 16¢
2 Adijust pulse period VERNIER 3 to obtain 0.4ms pulse
period on display.
3 Adjust pulse width VERNIER 8 1o obtain G.1ms pulse
width,
4 Adjust 1821A Detay (Divi vernier until intensified spot

coincides with trailing edge of first pulse.

5 Switch to Delayed Sweep and center pulse as shown.

3] Display shouid be:

7 Measure pulse width jitter:

Table 5—9. Performance Test: Square Wave ‘

PLILSE GENERATOM

TRIG THIG
N QUT
o <

USCH.LOSCOPE
a0

REOERY 18214

QUYPUT EXT

45t

e}

Ow
O

sE0c

HORGRA

IOBO3A

INITITAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

20n—1u
CCw

PULSE DOUBLE/NORM 4 NORM

PULSE DELAY &

VERNIER 8
PULSE WIDTH 7
VERNIER 8

AMPLITUDE ¢
VERNIER 10
OFFSET vernier 11
QFFSET switch 12
AMPLITUDE 13
VERNIER 14
QFFSET vernier 18
QFFSET switch 16
NQRM/COMPL 19
INT LOAD 20

3Bn—14
cw

SQUARE WAVE

cw
5.0-2.0
CWw
OFF
5.0-2.0
CW

OFF
NORM
N

EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS

RESL

1 For gach setting of the PULSE PERIOD switch 2,

given in the table below, turn the VERNIER 3

stowly from fully CCW to fully CW and check that the
PULSE DELAY 5§ and VERNIER 8 controls have minir

effect on the position of the displayed puise.

PULSE PERIOD VERNIER Symme
2 3

20n — 114 CCW to CW 50% %
- .1m CCW to CW BO% 1
Jdm-—- 10m CCW o CW 509 k1
10m—1 CCW to CW 50% k1
2 For ali settings of the puise period control check that

the pulse width equals pulse OFF time within the abow

on toff



https://www.manualsplus.com/

5-8

Table 5—10. Performance Test: Duty Cycle Table 5—11. Performance Test: Manual Operation
QSCILLOSCArE o O5CILLOSCAOPE
(55 TE
PULLE GENERATOR PULSE GENERATOR
60138 A0338
IEGTA 15214 18014 1B21A
FRIG TRIG  CUTRUT EXT TG TREG  OUTRUT EXT
mo a(u; {4 ° g \(A_; ’NO cgr (£} ° s é rg
1oToRC EvRfele of
SOEO3A
108034 105034
INITIFAL CONTROL SETTINGS INITIAL CONTROL SETTINGS
PULSE PERIOD 2 10—, tm PULSE PERIOD 2 EXT{+}
VERNIER 3 CW VERNIER 3 -
PULSE DOUBLE/NORM 4 NORM PULSE DCOUBLE/NORM 4 NORM
PULSE DELAY & 3Bn—11 PULSE DELAY & 36n—111
VERNIER & cow VERNIER & CCwW
PULSE WIDTH 7 - 1m PULSE WIDTH 7 T~ tm
VERNIER 8- CCw VERNIER 8 cw
AMPLITUDE 8 5.0-2.0 AMPLITUDE & 5,0-2.0
VERNIER 10 cw VERNIER 10 Cw
CFFSEY vernier 11 - QFFSET verniar 11 o
COFFSET switch 12 OFF OFFSET switch 12 CFF
AMPLITUDE 13 5.0-2.0 AMPLITUDE 13 5.0.2.0
VERNIER 14 CW VERNIER 14 CW
OFFSET vernier 15 - QFFSET vernier 15 —
OFFSET switch 16 OFF OFFSET switch 18 CFF
NORM/COMPL 19 NORM NORM/COMPL 19 NORM
INT LOAD 20 N INT LOAD 20 [
EXT WIDTH/NORM/RZ 25 NORM EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS RESULTS STEP INSTRUCTIONS
1 For each set of control settings given in table below, 1 Prass MAN button 1
display the output pulse so that it occupies half of the
display {see diagram below). Only one output pules must occur when the button is

prassed, no pulse must occur when the button is refeased.
Starting with the pulse period VERNIER 3 fully
CWturn VERNIER 3 siowly CCW untit the trailing
edge of the pulse begins t¢ move or the pulse divides,
When this happens measure the pulse period (Tp) and
use in the formula:

Duty Cycle g, = Pulse Width (Tw) % 100%

Putlse Period (Tp)

PULSE PERICD  PULSE WIDTH VERNIER
2 7 8
1 1m - Am Adjust for s > T5%
Jm—10m Jfm—-10m Adiust for O.ims > 75%
10m—1 10m-1 Adjust for 10ms > 75%
Left Limit g % Centra Line

Display
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Table B-12. Performance Test: External Width Operation

TIEG08V

TS

12508780

D564, 05CORE

*BOC
FALSE GENERATOR
LTSTY H
ey inznn FAgNT

PULSE GEHERATOR

d013a *‘

PANEL | pangl,

ouTRUT
1ol

Q

WRUT
Q

1
i
i
i

roBazA

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY &

VERNIER & -
PULSE WIDTH 7 -
VERNIER 8 -
AMPLITUDE @ 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 -
QFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 CW
GFFSET vernier 18 —
OFFSET switch 18 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NOQRM/RZ 25 EXT WIDTH

STEP INSTRUCTIONS

1 Apply external signals to INPUT 26

1350~ 00T
x4 degin
12500780

INITIAL CONTROL SETTINGS

Table 5—13. Performance Test: RZ Operation

sealuoscoer

FULSE GENTHATOR

PLEBE GENERATOR

EE

RIS PULSE
Ut our E

158034

$0503A

105004

PULSE PERIOD 2 EXT{+}
VERNIER 3 -
PULSE DCUBLE/NCRM 4 NORM
PULSE DELAY 5 35n-- 14
VERNIER & cCw
PULSE WIDTH 7 10n-—tU
VERNIER 8 Center
AMPLITUDE o 5.0-2.0
VERNIER 10 CCw
QFFSET wvernier 11 -
OFFSET switch 12 QOFF
AMPLITUDE 13 50-2.0
VERNIER 14 cCw
QFFSET wvernjer 15 -
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 RZ
STEP INSTRUCTIONS RESULTS

1 Anply RZ pulses to INPUT 26

NOTE

The 1V signa! applied to B013B INPUT 26 is displayed
on the oscilloscopa as 100 mV due to the HP B491A
attenuator.

2 Note that the leading and trajling edges of the output
pulses are detayed on the input puises by a fixed delay
of approx. 30ns. This is the propagation detay of the
8013B internal circuitry.

RESULT

= I l INPUT
! ooses !

i s ;
i
] job FIXED DELAY
1

.

QUTPUT

NOTE

Fhe 1V signal applied to 80138 INPUT 26 is displayed
on the oscilloscope as 100 mV due to the HP 8491A

attenuator,
E3aY l I
i 0.5us
1: a TS ]
|
i
- ] i
2 Cutput should be! OV
ook [rﬂ-— fixed delay {approx. 50

3 Check that pulse delay VERNIER 6 and puise width
VERNIER 8 vary the pulse delay and pulse width.
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Table 5—14. Performance Test: Gate Operation Table 5—18. Performance Test: External Trigger Operation
e TULEE BENERATRA PULSE SGENERATOA
6014 B
QSCILLOSCOPE
[ B 1800
. . ‘5:! i‘:“"" PULSE GENERATOR
12800077 Q ? =] 80138
BAGTA .
1356-0780 18014 1B21A
. TRIG TRIG OUTPUT EXT.
N our i+ A B N
1503 Q Q o [l ¥
10100G
INITIAL CONTROL SETTINGS
10503A
PULSE PERIOD 2 20n—1U
VERNIER 3 Center Riia
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY § 35n—1u pr
VERNIER & CCw
PULSE WIDTH ¥ 10on—1u
VERNIER 8 50% duty cycle
AMPLITUDE @ 5.0-2.0 0§ 602
VERNIER {0 ccw 195038 o O 10503A
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 43 5.0—2.0
VERMIER "14 cw
OFFSET vernigr 15 -
OFFSET switch 18 QFF INITIAL CONTROL SETTINGS
NORM/COMPL 18 NORM
INT LOAD 20 IN PULSE PERIOD 2 EXT(+)
EXT WIDTH/NORM/RZ 25 NORM VERNIER 3 —
STEP INSTRUCTIONS PULSE DOUBLE/NORM 4  NORM
PULSE DELAY 5 35n-— 14
1 Apply gate pulse to GATE INPUT 22 . VERNIER & Cow
PULSE WIDTH 7 Am—10m
2 Check that output pulses at OUTPUT 17 only ocecur VERNIER 8 cew
during ON time of gate pulse: Turn pulse period AMPLITUDE 8 5.0-2.0
VERNIER 3 slowly CW and check gate operation for VERNIER ?0 CW
ai pulse periods. OFFSET vernier 11 -
OFFSET switch 12 OFF
3 Move cable on QUTPUTI(+) 17 to TRIGGER QUTPUT(+) 21. AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
4 Check that jeading edge of first trigger output pulse OFFSET vernier 15 -
(TRIGGER QUTPUT 21 ') occurs a short time OFFSET switch 16 OFF
{owing to fixed delay) after the leading edge of the gate NORM/COMPL 19 NORM
pulse. INT LOAD 20 IN
EXTWIDTH/NQORM/RZ 28 NORM
5 Check that last puise width is correct even when gate
puise trailing edge occurs just before or during the fast
pulse {owing to the effect of the fixed delay of approx. STEP INSTRUCTIONS
40ns).
1 Set the 6518 controls as follows:
RESULTS o Range X100
gate 9 L ATE Vernier 2.5
opens 218V cluses
¥ _5_ Attenuator +10dB {1.0V)
m | | Amplitude 0.61V RMS
e A A A A TRIGGER Frequency TkHz
- o - E 2 Canter the waveforms on the osciiloscpe display and
“mmil m!] QUTPYT .
fixed b e check that the leading edge of the output pulse
delay J—m'- mus occurs during positive slope of the sinewave.
anprox, 40ns
last puise
{warst case 3 Set PULSE PERIOD 2 to EXT {~), The leading
depends on edge of the ouiput pulse shouid occur during the
rep. rate) negative sfope of the sinewave,
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Table 5—18. Performance Test: High Frequency Trigger

Operation

CSCILLOSCOFE

w0

13804

106034

TULSE SENERATOA

1250017
2x . seamn
ri50-0780

TGTSE

Tabie b—17. Performance Test: Trigger Cutput

Plask GINERATOR
()

TR OUTRT

03CILL05C0RE

INITIAL CONTROL SETTINGS

PULSE PERICD 2 20n-—-144

VERNIER ™ 3 CCW

PULSE DQUBLE/NORM 4 NORM

PULSE DELAY & 35n—1Lt

VERNIER ] CCcw

PULSE WIDTH 7 10n—1L

VERNIER 8 cew

AMPLITUDRE @ 2.0-1.0

VERNIER 10 Cw

QFFSET vernier 11 -

OFFSET switch 12 OFF

AMPLITUDE 13 2.0-1.0

VERNIER 14 Ccw

OFFSET vernier 15 —

QFFSET switch 18 QFF

NORM/COMPL 19 NORM

INT LOAD 20 1N

EXT WIDTH/NORM/RZ 258 NORM

STEP INSTRUCTIONS RESULT!

1 Measure amptitude of trigger output pulse
> 1.0V

(FRIGGER QUTPUT}
NOTE

B
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 EXT{+}
VERNIER 3 -
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 1 36n—1u
VERNIER 4] CCw
PULSE WIDTH 7 10n—14
VERNIER 8 CCwW
AMPLITUDE 8 50-2.0
VERNIER 10 Cw
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 CWw
OFFSET vernier 15 -
QFFSET switch 18 OFF
NORM/COMPL 18 NORM
INT LOAD 20 1N
EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS
1 Apply a sinewave with a repetition rate of 50 MMz and

amplitude of 1.7V p-g. Check that repetition rate of
output is equal to repetition rate of input i.2. 50 MMz,

NOTE

The 1.7 V p-p signal applied to 80138 TRIGGER INPUT 23
is displayed on the oscilloscope as 170 mV due to the HP
B491A attenuator.

2 Set PULSE PERIOD 2 1o EXT —.

3 Repeat step 1.

Note that there is a delay of 26ns * 8ns between the trigger
input and output,

The 1.0 V TRIGGER CUTPUT puise of the 8013B is
displayed on the oscilloscope as 100 mV dus to the HP
8491A attenuator.

2 Measure width of trigger output pulse st
50% of amplitude: 16ns & 1C

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

4 Switch PULSE PERICD 2
t0 range 1U—.1m and
répeat steps 1 to 3,

5 Switch PULSE WIDTH 7
to SQUARE WAVE
and repeat steps 110 3.
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Table 5—18, Performance Test:

Ringing

PULBE GENERATOR
#0138

TRIG OUTPUY
QUT i+

Preshoot, Overshoot and

OSCILLDSEORE
182¢

FEILA
EXT

o o]

FPEO-OTRY

E:LERRY

12500780

0BOZA
105034
INITIAL CONTRCL SETTINGS
PULSE PERIOD 2 20n—14
VERNIER 3 CCW
PULSE DOUBLE/NORM 4 NCGRM
PULSE DELAY 5 35n—14
VERNIER 6 CCw
PULSE WIDTH 7 SOUARE WAVE
VERNIER ] o
AMPLITUDE g 5.0-2.0
VERNIER 10 cw
OFFSET wvernier 11 -
QFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFESET vernier 15 -
OFFSET swiich 16 OFF
NORM/COMPL 18 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NGRM
STEP INSTRUCTIONS
1 With reference to the diagram below, measure preshoot,
overshoot and ringing in turn to ensure that these are
< 5% of the puise amplitude,

2 Disconnect the ascilloscope input from the 80138 and

reconnect to the negative output connector 18

Bepeat step 1,

OVERSHNOT l

l AINGING

AMDLETUDE

PRESHOOT

STEP

Table 5-19. Performance Test: Amplitude

PLLSE CENERATOR
20133

TRIG OUTPUT

auT iH
[o3 o

105034

GECH L ORCOPE
182C

15104,
EXT

125007188
BADEA

12500788

INITIAL CONTROL SETTINGS

PULSE PERIQD 2
VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY &
VERNIER 8

PULSE WIDTH 7
VERNIER &
AMPLITUDE &
VERNIER 10

OFFSET vernier 11
OFFSET switch 12
AMPLITUDE 13
VERNIER 14

QFFSET vernier 15
QOFFSET switch 16
NORM/COMPL. 18

INT LOAD 20

EXT WIDTH/NORM/RZ 25

INSTRUCTIONS

Cheeck the amplitude for both

20n—1ut
CcWw
NORM
36n—1ut
CCW
10014
Center
5.0-2.0
cw
OFF
5.0-2.0
cw

OFF
NORM
IN
NORM

RESULTS

VERNIER 10 and 14

extremitios of each setting of the AMPLITUDE switch

9 and 13 as follows:
NOTE

Qutput amplitudes displayed o
be decreased by a factor of 10
attenuator,

n the oscilloscope will
due to the HP 8491A

INT LOAD

AMPLITUDE 9 13 VERNIER 10 14 IN OUT
5.0-2.0 cw ZE0 | 210V
5.0-2.0 cow 2.0 | <4V
2.0-1.0 cw =20 | =av
2.0-1.0 ccw L0 | s2v
1.0-.08 cw =10 | =22v
1.0-0.5 CCwW €085 | SV
0.5-0.2 CW 205 Z1V
0.50.2 CCW €02 | S04V

2

Move cable on QUTPUT{+) 17 to QUTPUT(—} 18 and repeat step 1.

11 OUTPUT () does no

NGTE

1 meet amplitude requirements,

it may be necessary to change the value of ABR56 to

3.48 kohms (HP Part N

0. 0698-3162).
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Table 5-20. Performance Test: DC Offset

PULSE GERERATOR

OSCHLOSCORE

182¢

aoris

TRIG
auT
o]

OUFPLT

i+

HI0A

o]

EXT

1250—-0781
BaAgtA

1250—07R0

1054034

105034

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 20n—14
VERNIER 3 cw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 8 38n—1U
VERNIER 6 CCW
PULSE WIDTH 7 10n—14
VERNIER 8 Center
AMPLITUDE @ £.0-2.0
VERNIER 10 CW
OFFSET vernier 11 h
OFESET switch 12 OFF
AMPLITUDE 13 5,0-2.0
VERNIER 14 cw
OFFSET vernier 156 ks
OFESET switch 18 OFF
NORM/COMPL 19 NORM
INT LOAD 29 N
EXT WIDTH/NORM/RZ 25 NGRM
STEP INSTRUCTIONS

NOTE

Offset ampiitudes dispiayed on the oscilioscope wilt
be decreased by a factor of 10 due to the HP 8491A

attenuaior.

Disconnect 8013B from oscilloscope,
Center the oscitioscope display trace.
Reconnect BO13B 1o oscitioscope,
Set OFFSET 16 to ON.

Turn VERNIER 18 fully CCW.
Measure negative offsef:

Turn VERNIER 15 fully CW,
Measure positive offset:

O W O~ M, b N -

—_

-
—

12

Turn OFFSET 16 to OFF,

Qutput pulse basetine should be at center of
oscilloscope display.

Connect the osciltospope input to the 80138
negative output connector 18,

Repeat steps 1 to 8 for OFFSET 12 and

VERNIER 11 but with the foilowing limits:

VERNIER 11 fully CCW
VERNIER 11 futly CW

RESULTS

v
N
o
<

v
™
&
<

0.5V
2BV

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

PLILSE GENERATOR

80138

TRIG QUTPUT
QuT i+

[¢)

I B

DIGITAL VOLTMETER

34740M

347024,

INITITAL CONTROL SETTINGS 8013B:

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORMAL 4

PULSE DELAY &
VERNIER B
PULSE WIDTH 7
VERNIER 8
AMPLITUDE &
VERMNIER 10
OFFSET switch 12
AMPLITUDE 13
VERNIER 14
OFFSET 18
NORM/COMPL 18
INT LOAD 20

EXT WIDTH/NORM/RZ 25

3444A:
FUNCTION switch
RANGE switch

STEP

INSTRUCTION

EXT+
CwW
NORM
14-0.Tm
CCw
1001t m
Cow
5.0-2.0
Cw

OFF
5.0-2.0
CW

OFF
NORM
IN
NORM

VOLTS
100V

1 Connect the DVM between the +17VTP on board
AB and GND, Adjust ABR102 for +17V £ 100mV.

2 Connect the DVM between the —17V Tp on board
AB and GND. Adjust ABR106 for — 17V £ 100mV,

BOARD A8
S PV | R100
b @
o
| 1
i R102 g2k 5
P [ A+ )
N
| [ 1] /‘
= i 8§88 [ o
[+ @ o O
; P
—17v @
TP s £ Y3y
—cripy— @ | | © _rioo—
—CR106 — § 3 e CRA
—CRIIE © 0
o | [ g —CROZ-
ORI~ e CRI03—

CO0 {COMPONENT SIDE ]

102 {CIRCUT SIDE |

&c

e
[+ 13
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Table 5—22. Internal Checks and
Repetition Rate

P BE GENERATOR
okl

TAIG
out

OUTPUT

i+
(s}

105034

Adjustments —

COLNTER
S248L

v ry

131000

INITIAL CONTROL SETTINGS 8013B:

PULSE PERIOD 2
VERNIER 3
PULSE DOUBLE/NORMAL &

PULSE DELAY
VERNIER
PULSE WIDTH
VERNIER B
AMPLITUDE

5
8
7

9

VERNIER

10

OFFSET switch 12
AMPLITUDE 13

VERNIER
OFFSET

14
16

NORM/COMPL 19
INT LOAD 20
EXT WIDTH/NORM/RZ 25

5252A;
MAX COUNT RATE

52451,
SENSITIVITY
SIGNAL INPUT
TIME BASE
FUNCTION
STEP  INSTRUCTION

1
Limits > 51 MHz < 52 MHz.

BOARD A5

20n-—10
cew
NORM
35n—1
CCW
10n—1U
cew
5.0-2.0
cw
OFF
5,0-2.0
oW
OFF
NORM
IN
NORM

106MC

[ AT

AC

0.1m
FREQUENCY

Adjust capacitor ASC24 for a nominal frequency of 51.8 MHz.

9,

c23

— R — —R184 —
—RE50 —
L4 —RS3 —
R55 m
~ R58 -~
— RS7 —

—ci—
—CRI7 —

©)

—CRI-&

£

®

—
- R -
~R16 -

- RSG -~
“«CRE w
—~CRY ~
—R51 =
~RI15 —

®,
7
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Table 5—23. internal Checks and Adjustments — Delay
and Width Timing

PUESE GENERATOR
B8

OSCILECSCOPE
THOE

12800730

INITITAL CONTROL SETTINGS 8013B:

PULSE PERIDD 2 0. tm
VERMNIER 3 Ccw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 36n—14
VERNIER (] CwW
PULSE WIDTH 7 10n—14
VERNIER 8 Ccw
AMPLITUDE 9 5.0-2.0
VERNIER 110 CwW
OF#SET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET 18 OFF
NORM/COMPL. 18 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ 28 NORM

1. PULSE DELAY

STEP INSTRUCTION —

1 Set up the oscilloscope as follows:
1801 A:
DISPLAY ALT, channel 8
VOLTS/BIV 2V
POLARITY + UP, DC INPUT
1821A:
TIME/DIV 0.24s
2 Set the leading edge of the trigger cutput pulse on

the first vertical line on the screen, Measure the time
to the leading edge of the output pulse. Adjust ABC3B
for a nominal 1.20s,  Limits > 1.1us < 1,35us.

..,.._PY._.....E{)%

Channel B

Channel A

5-1b

2, PULSE WIDTH

rkiriommnd s (Chiznined A

1.3us
i {6.5 em}

STEP INSTRUCTION

1 Set the oscilloscope DISPLAY switch to CHANNEL A
only,

2 Set the puise leading edge on the first line of the screen,
Adjust ABCA5 for a nominal 1.3us. Limits > 1.14s << 1.5
{minimum width with vernier 8 in CCW position is
< 10ns using a sampling oscilloscopel.

BOARD AS

11
o338
DI:DI:QI: PLLSE
| DELAY
A rl-
888 © B
ey X w
[ | i l i
[ |
i w R [
13858 92 oo 5 g
5(:5&:9:' iu el X
P S B
EU66),
~x o~ [ |
(&)
7 l h |$%tﬁ£8
v | | Freke PULSE
8 3 o g% WIDTH
o O o
- i l I
~F
“o
o P
|
Q4
[ Al le © =
r-mﬁit_g Ng%r\l“‘qam%
o8O Brpd | Y85 &
59 P11 l Pl
L5107 [ ]
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Table 5—24. Internal Checks and Adjustments —
Pulse Perturbation

1408 18244

STEP

INSTRUCTION

Adijust the amplitude vernier 14 {for the + channel to

abtain a 8 em deflection,

et g 2 Adjust the period vernier 3 1o display two periods
e on the screen,
3 3 Measure the pulse transition times; they should be
< 3.5ns.
1258..9072
4 Measure the preshoot, overshoot and ringing; they shoutd both be
< 5% of pulse ampiitude,
RzIA
5 Adjust AGC25 and ABR25 for the best compromise
between overshoot and rise time.
TORGIA
6 Disconnect the scope from the positive pulse output and
connect it to the negative pulse output
INITITAL CONTROL SETTINGS 8013B:
7 Repeat steps 1 to 5 for the negative channel and adjust the
FULSE PERICD 2 2034 pulse shape using ABCES5 and AGRGS.
VERNIER 3 see step 2
PULSE DOUBLE/NGRMAL 4 NORM
PULSE DELAY 5 36n—14 Gershoot Finaing
VERNIER & cew *’_
PULSE WIDTH 7 10n—1u Y i ey Sy
VERNIER 8 CCW "% | '
AMPLITUDRE 9 5,0-2,0
VERNIER 10 Cw
OFFSET switch 12 OFF
AMPLITUDE 13 5.0.2.0
VERNIER 14 cw Amplitude
QOFFESET 16 QFF
NORM/COMPL 119 NORM
INT LOAD Z0 IN
EXT WIDTH/NORM/RZ 26 NORM Preshoot
BOARD A8
e R e s R G P
| I kz ki
H
] NIRRT
2 @ g © e o &5 &a § & B 58
& EA = G [T = ¥ O O -
P I [T 17T 8
° n e |
L10 i L3
4 o |
\
— REE—— — RET— _ — R — R 27— R92
NN ~CB4m = (5t -2 ~C 26~ ~c27- R82
§ R 65 S p— R 25 e G2 G
| > \\ Q13 I —Li— \\_ @ @ g !
Rl — . F Y T— —— R | e R 22 @ [
¥ Rl — 22— b &
—£80— ~Co3- | i 8 o Ry e ~CB- @ [ —c20— l
I c:: Gtz BB | € —RE —  —RE6— {
e R e e o e 4T e | © — 80 O e i

Y i R—

R0~
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Table 5—25. Internal Checks and Adjustments —
Bouble Pulse

PULSE GENERATOR

DSCHLLOSCOPE

1820

#0230

ouT 1

TRIG QUYPLT

18194

EXT
N

0 o 5
17280—-0781
Bagi1m
q‘?uﬁ-s?ﬁﬂ
105034 -.E
OSHIA
ges. INITEAL CONTROL SETTINGS

PULSE PERIOD 2 20n—1pt
VERNIER 3 center
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 36n -1
VERNIER & CcCw
PULSE WIDYH 7 10n—14
VERNIER 8 CCw
AMPLITUDE 9 5,0--2.0
VERNIER 10 cw
OFFSET vernier 11 -
QFFSET switch 12 OFF
AMPLITUDE 13 5.0—2.0
VERNIER 14 Cw
OFFSET vernier 15 —
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
iNT LOAD 20 i
EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTION

517

Position the output puise on the oscilloscepe screen,

Adjust ABC45 for <8.5ns puise width at 50% of pulse

amplitude.

g""""\
D805 e e e s e B0 BTV

Set the 8013B pulse doubie/norm switch 1o double,

Adiust PULSE DELAY VERNIER 6 to produce a first
{undelayed} pulse of 2 20ns between the pulse leading ed

Adjust ABR188 to produce a first {undetayed) pulse of
the same width as the delayed pulse (3.5ns — sea step 2}

9.8n5  —e e [- — e BO%

[
=%
BERUTT —m

-
o
BB i | o |
Fwodl L1l i o
DNy —
1255492 adolaa | Liag
Usfagcfi ]Uﬁiﬂﬁ% P = R
t 'IIiliile’llll
Lk |
5 "||||| Iii
P 5808954 35 3
I © rrzreos Tg *
- 2 IC*, e ppig th
S LIPNG
N
|
I : .
g S o
o . —mos—-"f
1t Lo =
588§ SESH ZLEeliend
e Ee 9 Uﬁf[x(_)l & abrx
A I 170 §|t||%|

- R127 —

L

BOARD AS

Lt

—R]ﬁB-—@ - R4 -

—R17 -
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Table 5—28. Service Product Safety Check

STEP

INSTRUCTION

Visuatly inspect interior of 8013B for any signal of abnormal
internally generated heat, such as discolored printed circuit
boards or components, demaged insuiation, or evidence of
arcing. Determine and remedy cause of any such condition

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

Check resistance from 80138 cabinet to ground pin on
power plug with suitable ohrmmeter, The reading must be less
than one ohm, Flex the power cord while making this mea-
surement to detect any intermittent discontinuity, Check
internal greund connections on boards and frame, Also check
resistance of any front or rear panel ground terminais
marked k-

Check resistance from 8013B cabinet to ling and neutral
(tied together) with the power switch on and the power source

disconnected. The minimum acceptable resistance is two
magohms. Replace any component which results in a failure

ar refer to production Memo or Service Note issued by pro-
duct division for alternaté action,

Check the line fuses to verify that the correct values are
instalied,

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

Check that alt coaxial cables and wires inside the 80138 are
properly connected. Check that all boards are properly
connecied and that there is good thermat contact between
the power supply trassistors and the rear panel heat sink.

inform the raspensible product division of any repeated
failures in the above tests or any other safety features,
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SECTION 6—

6—1 INTRODUCTICN

62 This section contains the circuits, component
location diagrams and the tists of replaceable parts,
Waveforms shown with the circuits are included for
guidance oniy and failure to observe identical results

should not be automatically taken as indication of a fauit.

6—3 CRDERING INFORMATION
6—4 General

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

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

DIAGRAMS AND REPLACEABLE PARTS —

CUSTOMER SERVICE
Hewlett-Packard Company,

333 Logue Avenue,

Mountain View, Catifornia 94040

or, in Western Europe, to:

Hewlett-Packard {Schweiz} SA
Rue du Bois-du-Lan 7
1217 Meyrin 2

Geneva
6—7 Specify the following information for each
part:
a) Model and complete serial number of in-
strument,
b} Hewlett-Packard stock number,
cl Circuit reference stock number.
d) Description.

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

A = assembly
B = motor
BT = battery
C = gapacitor
CP = coupler
CR = diode
DL = delay line
DS = jamp

F = fyse

FL = filter
HR = heater
J = jack

K = relay

L = inductor
M = meter

T

b S s v B v [ &0 [ Y

B

< XK E L
)

TP

Table 1. Reference Designator

= micro-cireuit

= plug

= transistor

= resistor

= thermistor

= switch

= transformer

= tarminal board

= vyacuum, tube, neon
buib, photoceli, etc.

= vyoltage reguiator

= cable

= socket

= grystal

= test point
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Table 6—2 Diagram Notes

Linless otherwise stated:
capacitance in microfarads Chassis/Ground

inductance in microhenries

i inoh
rgsistance in ohms P/O Part Of

F.5. Factory Selected
Wiring colour code:

black
hrown
red
orange
yellow
green
blue

! Pri .o
violet :/ X5 rinted circuit board edge
!

Zener Diode

2 connector and socket { X5)

grey with pin number (2).

white

© 00~ O, L WK wD

Encloses front panei nomenclature

U1 Microcirciut i

Single pin or soidered
connection.

% Screwdriver Adjustment l

Coaxial Connector
Bolt down cable bush

Primary Signal Path

831

Coaxial Connector

Indicates wire colour using buikhead mounted.

resistor colour code.

e G 3 T

Coaxial cable K1 Relay
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