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C CERTIFICATION |

The. Hewlell:Packard Company certifies that this instru-

. men. was thoronghly tested and inspected and found Lo
~Daeel Hs published spectfications when il was shipped from

the factory. The Hewlell-Packard Company nrther eepr-
Lifies thel ils ealibration measirements are braceable Lo
Cthe U.S. National Burewit of Standards for AC measire-
nenls and the Physikaliseh Technisehe Bundesansiall for
DC measwrements to the exient allowed by the Burean's
calibration fucility. o \ |
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WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defeets
in materinls and workmanship,'This warranty apolies for one
year from the date of delfvery, or, in the ease of certain mijor
components listed in the operiting manual, for the specified

period. We will repuir or replace produets which prove to be

defective during the warranty period. No other warranty is
expressed or implied. We are not liable)for eonsequential
damages, -‘ ', ‘ ‘ o
For uny assistance contact your nearest Hewlett-Packard
Saules and Service Office. Addresses ure provided at the buek
of this manual. : : ,
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b . ' 'PREFACE
‘One copy of this manbal is supplied with each insirument. Additionnl ropies
may be purchased from the local Hewlett-Packard Sales and Service Office.
Specify the instrument model numbsar and serial number.

Reference should he made 10 the manual change sheets supplied with the
manual for errata and technical changes,

' Technical changes are indicated by the prefix (the first five characters) of the
serial number which 'dppears.on the resr panel of the instrument; the title
page carries the sarinl number prefix of the instrument 10 which the manual

applies directly, ‘
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SECTION 1

GENERAL INFORMATION

3
1-1 INTRODUCTION |
1-2 ~ The Hewlott-Packord Model BO12A Pulse

Generator s a multl-purpese pulse.source, copable of

generating a wide varlety of output pulse waveforms,
aither as' single pulsas or as pulse trains with repetition

" rates from 1 Hz to 60 MHz, The transition times,

amplitude, width and palnrhy of the output pulse(s)

- may be varjed as required by maan of easily identified

front papel controls, The pulse width may be deter

-mined by the pulse gencratnr’s width control {normal

muode), by external signals {externs! width model, or by

switching the width control to the square wave posi-

" follows:

tion, With the offset control in the off position the
square wave [s symmetricel above and bolow zero volts,
All the output pulses may have thelr baseline shifted
atove and below the zero volt reference line by
means of tne front penel offset cantrols, Trigaer pulses
are avallable for. synchronising external circuits and 8
delay control enables the delay time betwsen the trigger
and output pulses to be varled s required, Synchronous

gating of the trigger ond output pulses s passible by
_ applying a pulse to the gate input socket,

1-3 Three modes of operation ore po;sibie 8s

- oscillator determings the repetit.on rate of
the output pulses, The oscillator: may be
triggered Internally, externslly, or manually ;
it may also he gated, A trigger pulse is genera-
ted for each outpit pulse and the pulse out.

output.

‘s, Normal Mode: in this mode the 1nlern'nl

" put may be delayed with respect to trlgger

b, Externa} Width Made; In this mode exter
nal pulses applied to the input socket on the
rear panel determine the width and repetition
rate of the output pulses, Gating Is;not

possible, Note that the pulse availehle at the

tripyer output socket, being derived from
the Internal oscilletor, is not releated to the
m.(arnnl width output.

' . ¢ RZ Mode; In this mode external pulses
applied to the Input socket on the rear panel
daterming the repetition rate of the output
pulses, All other output pulse paron-eters are
determined by the pulse generator's front
panel controls, but gating is not possihle,
Note that the pulse avaitable at the trigger
output sacket, heing Berived from the inter-
nalasclllator, Is not related to the RZ output,

1-4 ACCESSORIES AVAILABLE

tars, adapters, and other accessory items ore avaitable

" fram Hewlett Pncnurd For more information on speci!ic

ftems consult the Hewlett-Packerd Cotolog or Sales/'

Service Office,
|

il- I Y

ww.valuetronics. com

1-6 Electronic test equipment, cables, connec:
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Table 1-1, Speciiicotions

'PULSE CHARACTERISTICS
-{60£2 source and foad impedance)

'Transition Timest Bns — 0,58 In four ranges, Honéos are

“common for rise and fa)l. times but independent varnlers
_provide separate contro} of rise and fall time withineach
range up to maximurn ratios of 100:1 or 1:100.
i’ l . ’

Linoorlm for trénsition times > 30ns maximum devio -~

“tion from a stroight iine between tha 10% and Bo%polnt
is less than E"Ai olf’ pulse amplitude.
fey II e

Overrhoot and 'lﬁinglnr <t B% of pulse amplitudo.

LRI r 1 B
thoot: < % 5% oi pulse amPlitude.
i . ‘- § .
“Pulse Wldlh’ < 10ns to ls in four rnngas. Vnrnior pro -
vidos contanous ad]ustment within ranges,

Wldth Jltter. <0, 1% + EDps on any width sottlng.

Moxlmum Duty Cyclo.> 75% from 1 Hz to 10 Ml-iz,de
creasing to 2 40% st 50 MHz.

Moxlmum Output: EV across B0S2, (IOV gcrossapen cir- ,

. cuit), Output clreuit protectod connot be dameged by
shortlng : .

Attenustor; fourstep attanustor provides the ranges:

0,2 - 0.5V, 05 — 1V, 1 = 2V and 2 — BV, Vernler

provldes continuous nd[ustment bntwaon mps.
Polrictob ‘{\,

. Polarity: positi\io or negativo, salactablo.
A il ; :'

Sourcg lmpodonoo' 509 :t 10% shunted by (typically)
20pFP| ) .

Dr‘ Offut. + 2,6V scross son load, Independent of
“attenbator and amplitudo varniar sattlngs and mny ba
switched off : : oo .

R

Pulu Dolly. < 36ns 10 ls {with mpect to triggar out
put) in four ranges; vernjer provides continuous ad]ust-
ment withh rangos. ‘ :

?Deloy Jimn ‘< o, 1% + BOps on any dolo\i somng
- ) / i

S . - .
+ ]

;_REPETITION RATE AND TRIGGER

_]Ropotltion Roto' 1 i-lz to 50 MHz in four ranges.
'Vomior provides continuous adiustment within rangos.

i t ' ‘ l:

i

Parjod Jlttor; < 0,1% + EOps on any repetition rate
setting.

Squara Wave: 0.5 Hz to 26 MHz In four ranges, Duty

cycle 0% * 6% up to 1 MHz, tolerance increases to
t 16% at 26 MHz.

"16ns & 10ns; suitable for triggering another 8012A.

-
]

[T

EXTERNALLY CONTROLLED OPERATION

+; Extornal Trigoering

Hepetltlon Rate: 0 to 50 MHz, For squnro wave output,
frequancy dlvided by factor 2,

: 'frigger Output: amplitude: > +1V across Ehﬂ' width ¢

/l ' b

Trigger Inpuu snewaves > 1Vpp lzaro de) or pulses
> 0.8V, (positlvo or negativai at least 7ns wi'te

Delay: ans  Bns batween |ooding edge of triggar input
and trlnner output signals. _

Meximum Input Amplitude: < 2 7V

] .
lnpu'tlrhpodonce' 6OSL + 10%.

]‘ ' N
Coupling: dc-coupled

]

Gating ) i

Synohronous Gnlinsr gating signal turns gunorator 'on",
First trigger output pulse Is coincident with leading edge

of gate pulse, Last output pulse is aiways generated with

- normal width even If the gate pulse ends during the

';“'Malxirnu‘lnr Input Signal:
:» 0

vh

ganeration of the output pulse,

Gate Input: de-coupled; voltage at open circuit gate .

' Monual. frontpanel pushhutton for slnglo pulso. . ;"" e

connectorapproximately +1,8V.Shortingcurrent<12mA,

L b

Input impedance opproxlmately 160&'2.

Gato Input Signal: voitage > +1, BV oF resistor >3oon

from gate input to ground enables tiie repstition rate
generator, Voltage < + 0,8V or resisto; < 16052 disables
the repetition rafa generator. Gate input fs TTL compati-

~ible,

< BV

www.valuetronics.com



TS sEsEEERENESSAEEREESES ESRAEEDR

i External Width Inputl‘

: RZ Modc. external input’ lswituhed to delay generator)
" datermines pulse period, Transition times, delay, width,

A
lrput slnnal' input impedance 5052, de-coupled. Slgnal
‘-> +1V at ieast 7ns wide, providas output s}unnl

:l:
i

" External Width: output pulse width determined hy the
“width of drive input signal, Transition times and ampli-
" tude are salectable, Repetition rate generstor running
_provides trlguer output but these trloger pulnes ore not
 related to the pulms it the outpu: connector, -

Lo
(BN

b

end amplitude are selectable, Trigger nutput s not reléted

‘ to RZ Mode output,

-} . b
I

 GENERAL

Table 1-1 Specifications (cont'd)

Mniﬁlmum Input Signal <35V, '

k3

Operating Tempé_ramre Range: 0°c to +55°c'

| Power Rc&uinmenu. IIE or 230V +10% —15%. 48 to

N c i

Wuluht' nat B1bs, (4 kg), shlpping 14,Blhs. CB b ko).

,440 Hz, 70VA, mnxlmum. s o

Dlmlmions. 7.9 in, wide, 5,6-In, hlgh 131n, deep;
(200x 142x312mm} DY

J




2-0

j b ‘
m w) .“h.“’“ ﬂ?::}a

BRITISH STANDARD
8120-1361

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

B SCHUKO
& 5120-1689
LINE = BROWN

NEUTRAL = BLUE®
GROUND = YELLOW/GREEN

- NEMA .
81201378

LINE » BLACK _
" NEUTRAL = WHITE ;
GROUND = YELLOW/GREEN

L e _

Figure 2—1, Accessories Dali\fered

: [ .
I i ‘ i _ . E . )
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SECTION 2

!

1 2=1 INITIAL INSPECTION

2-2 Inspect the Enstrunfent for physical damage
and check its aperation as soon as possible ofter delivery,
Section IV contains performonce check  procedures
which will verily ~Instrument operation within the

incoming quality contro! Inspection, If physical domage
Js avident, or the instrument does not meet specifica:
tions when recelved, notify the cairfer and the nearest

* Hewletv-Packoard Sales/Seyvice Offine {sve list ax reor of
this manual), The Sales/Service Office will arranpe for
repalr o replacement without waiting for settément of
8 cloim with the carrler, The certificotion and warranty
statements for all HP instrumants are on the Enstds lmnt
cover of this manual, P

2-3 The BO12A Is duli\mrud,-\mlth the following
itemst o
- "' l l :
i ITEMS ~ HP BTOCK I‘,UMBER*;
Powaer Cable {with one of the 1 ‘
Tollowing plugs) y
NEMA® . i, 8120-1378
or ' :
SCHUKO®*® < B120--1G89
or L ‘ :
BS*** | 81201351
Fuses :
' 0,6 amp {for 230V oparation) 2110-0202 |
2110~00Q7

-1 omp {for 115V, operation) !

Manual 08012-80001

*'Used in USA
** Used in Wnst Germany
' e Uscd 1n UK nnd {for 230V) in Usa

'2-4  PREPARATION FOR USE'

Yo

2-5 Power Saurce Reqt’i*emamts

J

2.6 The Modd! BO12A m. H he thera, ) from an
‘ac source of 116 or 230 vohis J10%, L{IS% ot 48 1o

published specilications, This check Js suitable for

INSTALLATION

440 Hz, Power dissipation’is 70VA maximum, Carrv.out
' the following procedure IF it 15 required to clmnue the
operating vallege:
\
0, Disconnect the powar cable from the Instru-
. ment, :
b, Slide: the safety window 1o the left,

c. Remove the fuse by pulling the lever
marked FUSE PULL; this also releases the
voltoge solector switch,

d, Slide the voltage selector switch to the
pasition required {i,e, 116 or 230},

e, Push the lever hick into position and
Insert the appropriote tuse,

f, Slide the safety w(ntlow to the ripht nnd
: In;ett the power cable,

' CAUTION

Ensure that the number visible on
. the shide switch and the fuse value
' correspond to the line voltage used :
| befare switching the instrument
ON; otherwise, the instrument may
be damaged,

2-7 Power Cakle

2-B Ihe Hewlott-Packord  Model BO12A s

equipped with a 3-wire power ceble, which, when

connecied to an oppropriste receptocle, grounds the

. instrument, eabinet and papels, To preserve this protec:

- tion feature when operating the Inst;ument from

another type of outlet without ground, use an appro-

priate odapter and connect the gmund lead to on
ex\unnl ground.,

l

;
b=
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o
2-9 Temporatura Reqhirements

' ' .
i L

2-10  The HewlewPackard “odel BOT2A uses
snlic-state components snd requires no spetol cooling.
The instrumant bperates within speclfications when the
amblent temperatura Is between 09 (32°F) and 659C
{(131°F), The pulse genorator may he stored at

temperatures  between  ~40°C l--40°Fl_ and 7E9C

{167°F),

211 REPACKING '
2-12 The orignal 'shipping corton’ ond packing

material ean be used ‘for reshbment, The Hewlett

Packard Sales/Service Offien will also provide infor-
matien and recommutations up materials to he used JI
the origingl  packing materlat’ Is not avallable cr is
domnged. 1 the instrument Js to be shipned o g
Hewlett-Pockard Salos/Service Ollce for repalr, sitach o
g showing awner, maodel, serial number, ang rupnl’is
required,

www.valuetronics.com
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1 RATE switch: lor selecting the rnrluge of pu'ia rate, 5

2  Rate VEﬂNIER: far continuous adjustment of the repetitian l’nl!e
between the fimits of the range selected on the RATE mncr‘. Cluck-

. Wise: rotatlon Incigases the pulse perjod Gie, reduces the rate), In the

WIDTH TRJG and EXT WIDIH modes the RATE contials define the
frequency of trigger output pultes only,

3 TRANSITION TIME(s) switch: for selecting one of the live pulse
rise and fall ranges.

4 AMPLITUDE [V} wwitch: for selecting range of output pulse
voltage,

6 MAN pushbutien: I.l.llh 1o uencrm ingle puim when the RATE
u:h is m 10 EXT ().

<3 PUL! E DELAY switch: lor tel=cting the renge of pulse delay

with mpm tio trigger in o)l modes except SCIUAHE and EXT WIDTH,

T Putu ﬁelny VERNIER: for eontinuous ndi »tment of pulse defoy
between the limits of the range selected on the PULSE DELAY switch,
* Clockwile rotation increases the delay,

B LEADING EDGE vernler: for continuous adjustment of pulse
leading edge trensition thme between limits of the range salected on the
TRANSITIOR YIME switch, Clockwise rotation Increases transition
time,
. Py i

8 Amplilude VERNIER: for continuous adjustmant of output
voltage hetween limits of the ronge selected on the AMPLITUDE (V)
switch, Clockwise rotation increases the output mplitud~,

10 PULSE WIDTH switch: for selecting the range of pubie widit,

. tpquired inall modes except SQUARE and EXT WIDTH

11 Pulie width VEHNIEH: for continuous adjustment of pulse
. Width! bzevrzen the Jimits of the range set on the PULSE WIDTH

Mllrh ;‘

f Figure a-1, i-jrom and Rear Ponel Controls

1 12 TRAILING EUGE weinier: for cohtiouous, adjustment of pu.;lm
trailing edpe transition limes between limit: of the range telected on the
TRANSITION TIME witeh, Clockwlse muuunimeamunmsnon nm.

.13 OFFSET switch; lnnnnblingldisabtlrn thonllmVEanEn whtch
premits the bosellne of the pulie OUTIUT to by adjdsted, In the OFF
patition, the baseling ol the pulie QUTPUT &5 zero vnhs !

pe :
14 OFFSET vernler; for adjustment ol b.seline of pull& QUTPUT
over the range ~2,6V to +2.6Y,

16 LINE ON-OFF switch: press-for-onprasedoroll switch. Glows
red when orn, !

16 TRIGGER INPUT connector; BNC connector 1o which trigger
pulses wre applied when the RATE switch is set to EXT [~) or EXT 14},

17 TRIGGER QUTPUT connector: BNC connector supplies positive
* trigger output. Trigger outpat s not refated to the input In EXT WIDTH
© and RZ modes.

18 GATE INPUT connectort BNC cannectar to which gate pulses are
applied, when the RATE switch Is vat 1o the lawest ronge 200 ~ 1} The
. pulse output and tripger oulput are wnchmnoui to the gate signat,

© 18 PULSE POLARITY switch: for selecting pulies of rither pmitm-
Do negotive pelarity with respect to the haseline,

20 OUTPUT connector; BNG connectar,

- 21 EXTWIDTH, NORM, RZ switch: NORM enablessynchronouspulse
and trigger output. W'ih rate switch set to EXT# and this switch set to
RZ [delay trigger} or EXT WIDTH iwldth trigger) the trigger output Is
asynchronous to signals spplied to the INPUT connector,

22 INPUT connectart BNC connector to which RZ or EXT WIDTH
tripger pulses are applied, lnput dlubled when rate switch s set to an

* internal range,
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SECTION 3

3-1 INTRODUCTION

3-2 . Flgure 3—1 shows the lacation of the
controls and connectors; the reference numhers used
appear when appropriats in the following text in bold
type, As prevlou;ly explnained, there are three operating
‘modes and the necessary operating procedure for cnch
Is described below,

3-3  NORMAL MODE

» * normol modet ;

s 1, With the repatition /ate determined by
the Internal oscillator, internally trigpered,

) 2, As obove, but with the ‘oscillator trig:

! ' pored axtornally, o .

. ‘,3 Manuallv trigpered.
4,.In each of the above, tquare wave output
{pulse width =-pulse period/2) may be selec:
ted. Instead of the variable pufse width,

~ B, The outputs ohtained above may be goted.

Al omput pulses are preceded by o trigger puise
{TRIGGER QUTPUT sacket 17}, The delay s fixed at
36ns for tquare wave: but mey otharwise he adjusied by
the PULSE DELAY switch 6'and VERNIER 7.

makd Hbaw ) Aaki By mn niche by
iy M «-r »-” "

o H.......... fo

Haal b

1 TR AN EL T L ) g

i 0w P LTI Mumt »
oo i) b HEpE
v .
7 : *,
H
H
._—-I-mnlu ——— }.5 } i I_[;m-..m I W
0
nﬂw "
M 1y

Figure 3--2, Operating Block Diagram: Normal! Mode
Internal Trigger

3-4 There ore five woys of opornting in thu

—_GPERATING INSTRUCTIONS

53-5 Internal Trigger

3-6 tn this made the BO12A requires no external
signal to produce.an output, Rate, delay, width, transition
timas polarity, amplitude and offset are adjustable by
front pane} controls, Set the range switches as lllustrated

" in Flgure 3~1 ond adjust the sppropriate verniers {see

Figure 3-2) for an output similer to the waveforms
shown In Flgure 3-3;

‘,Jlil'p'

A R | r "

gt sl Pl
PRIGGEH DUTPLY W1

Pttt i tind pulvey
IULPUY 04 ot
bowtiry wihat

oy . T Porgatipe smebik yoiviy
WITFT &)
¥ - :
i

™ oy hoarturw st
3 Pritae i tput pulies
Pl n besdung sl d
W
¥
LY e e e b —d—— ke B B f— . p— ——

. : '\thr [IUCRETE T
[ Birgel v baatire sthak

»w '

W o ;
Frrget b9 s bk prusion
P Ltrr barting citied
Nrgative intpul Pt

-y Firgel 4 hobtduw bt

-V

Figure 33, Output Waveforms: Normal Mnde — Internal
- Mode

317 External Trigger

3-8 The appropriate circuits and controls are
shown In figure 34, Use the following procedure to

TN A EEE R A B R RN N
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3-2

obtain an output similar to that shovin In figure 3-5,

' 6, Sat the :Mnfle Suloctor 21 to N,

b, Apply suitohle trigger pulles to the
TRIGGER INPUT ' socket 16,

¢, Setthe PULSE PERIOD switch Yito EXT+
for positive triger input plels or * b HRT ~
for negotive trigger nput pulses., !

d, Set the delay hetween the trigger and
output pulses os described In poragraph 3-6,

¢, Set the width, emplitude, wansitiontim-
as, pajerity ond offset of the output pulsus as
described in peragraph 3-6,

| IR ] ke pup >
v HEeAAD b

el m_mnmw..J —

BUOR PRTTTIVY RO B it ( L""‘ uI w
ln“

Figure 3—4, Operation Block Disgram'. Normal Mode ~
External Tripger

..-nnultl_ o m b
oMY J

oprnt b

TSI ]

Posstny ropet Pttt
PYRRIEGIN EAPUT I8
PULLEFITRIGEEE LoDy

Bwnhbl;w' Wl
ITMIGEE A IRPUT I8

W Ut puhey
Hn'mlh |M'ul L]
LM NGO Y EAT.

Lrowne 'r'trv- b
ITHIGGE R IKPUT LB)
PULEE FERIQD ¥ - T

Frigget it puefes
ITAIGGEN CRATPUT B

' R
oy 4 /—\ Pkt bl ey

O

e
Figure 3—5, Qutput Wavaforms' ‘Normal Mode — Extemal
. Trioger

I .
| ;
WY.L PULST FERIOD Y ERE
|

3-8 Manual

3-10 The appropriote clreults and controls are
shown In figure 3-6, Use the fallowing progedure to
obtain an output similar to that thown In tigure 3-7:

a, Set the Mode Sclector 21 1o N,

b, Set the PULSE PERIOD switch 1 to sither
¢ EXT+or EXT —,
i ¢, Sot the delay between the trigger and out-
put pulse os described in poragraph 3G,

d, Set the width, amplitude, transition times,
polarity ard offset of *the output. pulse as
described in parograph 3-G,

e, Prass the MAN hutton 6 once for each out-

put pulse.
!
[ ]
Al M } e o n» ITLLLE
S ‘ W LN
: ¥ s
[Yvrray I L. } sy l l o did i___ -
i
Rl B Lt |
A
K1) T LTI
v
'::-:Tm ’ S had b
'l-u_-;,u ('3 "

LIYIS LN, ] Cl21)

;

L
nibusne =] pminesn I‘“r Petf]
LU LU L }— -

W
rlul H
readE tr

p— it

Figure 3—6, Operatjap Block Diagr=..): Normal Mode —
Manual

Cutpul when MAN bulton b pivsed war

A Trgpet oubpul pulur
K ITRIGUIR DUTPUT Y )
i l .
,_L_—if \. Pusitn e Intout puhie
, i -! 100IPUT I
[,
vy

i & Moy bu by
I e besatirg i 24 shawn
o bgute 3-3

Pulies may be negalng pn .

‘Flgure 3—7, Output Waveforms: Normal Mode - Manual ,

i
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3-3

Square Wave

3-12 The oppropriate circuits and controls are
shawn In figure 3-8, Use the following procedure to
obtoin an output similar to that shown In figure 3-8,

o, Set the Mode Sclector 21 to N,

b, Set the PULSE PERIOD switch 1 to an
Internal range ss described in porograph 3—6
or to EXT a5 described in paragraph 3-8 and
apply external trigger pulses in order to set
the ropetition rate of the output pulses,

’c. Set the PULSE WIDTH switch 10 to
SQUARE WAVE,

d, Set the omplitude, transition times, pola -
. rity ond offset of the output pulses as
described in paragraph 3-6,

- ' 1
f - [ |
tracirn | ibamis I_J [ 1
vt r4 .?,’ LT | . [

[T )

ks
’ .
PpiaLboh Vot )
. |- snﬂ-nr L)
o reg b M
LTI |m ne
' LN

Hhag)byn W0 W

LAl
HEsIb

Figure 3—8, Operation Block Diagram: Normal Mode —
Square Wave

3 . 1YRIGGER OUTPUT 1D
t- : ' )

W
e o e - Fom b inbput puhies
?\v’ k- [ ouJtr o)
! | B !
Fones U I I LA .
N oo R -l i i : )
\r.D!"? [ adfaniiinisd o l— .3” -j ‘ gt i“'ﬂﬂ"l}l‘iﬁb’
L ] Prgatne and [he batrling
Yttt i L mh Whm it e Pyt
i FE 1 3-3! 1
b A
i

‘Figure 3—9 Outpm Weveforms: Ncrma!Mode Squnre

0 g CWBV?. “': :I‘} ) *1!‘ "} i

¥

Remember the following points about the square wave
output: ,
Output pulse width equals half the salected pulse period
Qutput pulse rote Is one-half that of the rate gencrator
{or input trigger pulse),

The delay between input trigger pulse snd square wava

,output is fixed,

The output pulse is symmatrical above and below ground
or nhout the offset level,

3-13 . Gating

3-14 The tripger and output pulses obtalned in
the normal mode may be gated by opplying en appro-
priote gate pulse {see specifications) to the GATE INPUT -
socket 18; the operation §s indicated in figure 3—10,

>y
— i Pottivk gote putie
o ‘ ‘ IGATE INPUT 1B
>Hy : .
oy A AI ' Botmd thgoet iutpul
i 4 . pohis 13MIGTER
It hiiggwe poirs pram . DUTPUT I
0 g I porn hi g s, AP
wiu o | ) 1N ornoe i f ey (D g
vl | J/
]
. | /_\ [ /—\ Gated prains ulput
I 1 pJnlrpHNl 0
ypais ) |
Dy I ) PR SR
&b e )b Gty nwd

i Wegative ouir o puiton
1 mey wsobe patsd

Pulies ol piihar palpnly
weih pHues of baehing
oy pocbe g

1

Figura 3-10, Output Waveforms: Normal Made - Gating.

3-16  RZ MODE

3-16 External pulses {applied to the INPUT socket
22 on the rear panel} trigger the delay generator directly
{figure 3—11)} and the shape of the output pulses is
determined by the pulse forming circults following the

delay generatar, ;

The output pulses cannot be gated and as explained [n
paragraph 3-10, are independent of the pulses ot the
TRIGGER OUTPUT socket 17. .
The following procedure should be used to obtain
outputs simlilar to those indicated In figure 312,

8, Set the Mode Selector 21 to RZ,

b, Set the delay betwee') the external opplied
pulses and the resulting output pulses by
selecting the range raquired on the PULSE
DELAY switch 6 and adjusting the VERNIER
7,
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. .
¢, Set the PULSE WIDTH switch 10 to ! the
requirqd range, then adjust the VERNIER 11 '
for the exact pulse width, ey Sae Flg. 3-16
' : for rate genarator
d, Set the omplitude, transitlon tmes, pola- in
rity and offset of the output pulses os des- v |
cribed In parngraph 3- 6, L L ot g
; ; I.n.mm |r~[| Kidi i 'q:, ‘o] JEina, I,_.m—;.i_l}]‘(um L
[ LU LR L]
See Fig, 3~16 A ) el |:| L '

for rota generotor

r" ubhe n:‘i:m}_ bl od

Mt
L ]
Ipamthion bos ) :
| e ¥ Bl a ]
Sebrm i moste n.»--:
7 11 g
! H
:
Llbid Lamidgd N
bl o riiiaeis E=yyy) it od
+
L L L% 11

ey
]

Figure 3—13, Operation Block Dlagram: RZ Made
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PE arpnet fheite rrmnt = Dbl Pulte phasd
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Figure 3--12, Outp&llt Waveform: RZ Made

3—-17. EXTERNAL WIDTH MODE

3-18 External pulses {applied' to the INPUT
connector 22 on tha rear panel) trigger the transition
time clrcuit (figure 3-13), The output thus obtained
caot be gated and, as explaine:' in paragraph 3—18, Js
incopendent of the TRIGGER OUTPUT 17, The follg-
winp procedure should be used to obtain outputs similar
to those shown in figure 3-14,

a. Set the Mode Sefector 21 to EXT, WIDTH

b. Set the amplitude, transition times, pola-
rity and offset of the output pulses as des-
cribed in paragroph 3—16 '

/

B

Figure 313, Operation Block Diagram: Extemnl Wldth

! Made
) : P 1 ) '
o - FL%
m Jrregatet 0 1rinel pahth
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Figure 3-14, Output Waveforms: Externdl Width Made

3-19  ADDITIONAL FACILITIES IN THE
RZ OR EXT, WIDTH MODES

3-20 When operating in the RZ or EXT WIDTH
modes, the Internal asclllator s available for use as an
independent clock generator {figure 3-15) which pro-
vides an output at the TRIGGER OUTPUT connector
17, This output may be triggered Internally, exteinally,
or manually, ar;d in addition, gated as described for the
normal operating mode (paragraph 3-3), If this facility
Is not required, it may be switched off by satting the

FULSE PERIOD control 1 to EXT and disrc.nnectingl

the TRIGGER INPUT 16,

Figure 315, Cperation Biu~k Diagram: Additional Faci-
litles ~ RZ/EXT WIDTH Mode,

/
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SECTION 4=y

THEORY OF OPERATION

4-1 GENERAL o
! n.u IR LETN I AR et
[T S
= >—-—- . ‘
-!:'I:P’l . :‘»” }——r‘fu’* I‘— Mll:h!ul—-—.":;"ﬁ' |.(
- IRGLER L] : ’ ’
byt ) (1.4 ‘
} : I [toeas | & W E
L] o
Flgure A-1, Basic Concept |
-2 The pulse repetition rate s generoted elthor. 4-3 Each block of Figure 4—1 is dealt with fn

‘lnternally or hy an external source, The repetitirn rate
generator provides a stimulus for 11e delay gencrator or
the divider sguarer, For each pulse from the deloy
generator, the width generator produces a pulse of de-
fined width or, alternatively, thedivider squarer output s

" applied to the pulse shoping clrcuits to produce a pulse of
fixed delay and width. The final operation Invalves power
amplification and attenuation to achieve the desired
amplitude and correct impedance, Further facilities ena-
ble direct triagaring of the delay or width generators,

pany whigt

(EME e Stien : l

w

B

L C ”“é : g = T
. E B 3 £3 01N
- IRl R
: >——{muu |—-———
rs vt “Lavar i

LU

greater detall 'in the following descriptions, Signal ilow
is indicoted on the clreuit dlngmms

4-4 REPEYT!TION RATE GENERATOR

A=5 The function of this unit is to provide pulsos
1o ejther the delay generator or the divider Fquorer
{SQUARE WAVE moda) and produce o trigyer oulput.

[foeni] ferrennan e
[ (LR T3
s | st IOTHG T I“ aith)

ME RRY
(M BAYOR

{L*Ul“ .
[ s
50

1

© Flgure 4~2, Repetition Rate Generator
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4-2

-6 The pulse repetition rate Is determined by
either one of two possible methods:

a, The free running rote of the repetition rate
generator,

b, The frequency of trigger Input pulses,

4-7 In the free running made the repetition rote
fenerator operates as follows:

The salected ramp capacitordischargesiinearly
through Q20 at o rate determined by the
setting of VERNIER R} and the valua of the
copacitor, As the voltoge at Q20 collector
approaches zero, CR17, becomes forword
binssed cousing Q11 ond Q13 to conduct snd
rapidly ‘racharge the capoeitor, In order to
sharten the recharge cycle the current flow
| through Q135 limited by Q21 and Q10, CR17
becomas reverse hinssed 5o that Qi3 and Q11
cut off and the discharge cyclc resumas, The
output fram Q11 Is epplied, via the differen-
tiator network {Q28/1.3/R35), to the delay

generator and the trigger output amplifier,

4-B In the externally triggered mode, the rate
generator §s disabled, Eoch trigger pulse enables the
current switch Q11/Q13 to produce an output from Q1 1,

4-9 Trigger pulses are npplied to the differential
amplifier Q1/Q2 which In turn switches the Schmitt

f

4-12

trlgger ©3/Q4, The nagative output spikes from the
collector of Q4 turn 06 an, Q13 base rises so that Q11
and Q13 turn on o produce an output pulse, i

4-10 When the MANUAL pushbuttor s pressed
o negative spike Is produced from the collector of Q4
which enables the current switch Q11/Q13, Onepulse s
produced from Q11 for euch depression of tha MANUAL
pushhutton,

4-11 GATING a

With the PULSE PERIOD switch set to an
internal range, pulses applied to the gate amplitier QB/Q7
ejther epable or disable the rate generator, The gate pulse
"off"” time disshles and the "on’ time enashies the rotg
generator, When enabled, the rate generator Will run
freely ot o rote determinad by the settings of the contrals,
This, output’ pulses will be praduced from Q11 only
during the gate input puise "on' time,

4-13 @B, normally an, is turned off by the OV leve)
{off time} of the gate Input pulse, Thus, QG is wrned

off, CR36 censes to conduct and then the rote genern -

tor Is disabled, When the level of the gate [nput  pulse
reaches approximately +3,8V (on time} OB turns on which
Ity surn enablas the rate generator,

4-14  CHANGE — OVER CIRCUITS:

"~ : 1t
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ffgure A3, Change-aver Chrcults
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4-3

1

A4=16  The purpose of these creults [s, in NORM- 4-18 If §3 Is set to SQUARE WAVE {SW), Q14 s
PULSE mode, to apply the rep, rate gencrator output to turned on, the switching transistors Q48 and Q48 are sleo
the delay geneyator and tripger the output ampiifier, Al on but Q18 is turned off, The rop rate signal Is now
ternatively, the rep, rate output s effectivelydisconnectad presented to, the flip-flop (Q60/QE61) which creates two
from the delay generator in SQUARE WAVE, RZ ' and autputs, One of these outputs is used for the square
EXT WIDTH modes, in the SQUARE WAVE mode the output yip Q4B and the pulse shaper 111 and the other to
trigger Is established by one output from theflin-flap, the drive the trigger output amplifler via Q49 and 052,
ather cutput [s directed to a pulse shaper for the produc:
tion of'a fixed delay, fixed wi’dth pulse output,

' 4-16 | Inthe RZand EXTWIDTH mades, thechange
' aver clreuit disables the rep, rote output and applies the
axternal signal either to the inout of the delay generator

' "{RZ) or to the Input of the pulse shaping natwork
" {EXT WIDTH). : '

" 4=17 By setting the PULSE WIDTH switch (S3)

o —

-

A4-10 In the RZ or EXT WIDTH modes tronsistor
Q14 Is tened on thus the rep rate slgnal is effectively
- disconnected from the delay generator by belng' presen-
ted to the flip-flop, Howayer, the flip-flop and the
switching transistors {Q4B/Q48) are turned off, ond so
tha rep rote signal Is blocked by the flip-flop, In these
modes the trigger output Is created by the rep rate
signal vis Q16 when the PULSE WIDTH switch Is set to

to the range 10n to 15 (PULSE) and the RZ-NORM— pulsn(lon-— 1)
EXT WIDTH switch {S4) to NORM, therap, rate signal
ls opplied to the delay generator vie Q16 ond to the J

triager output amplifier via Q16 4-20 DELAY GENERATOR

LN

i bkl e LL-]-

—] w» -——-———-—"--—-l
?:'ﬁ"';" - e L[ P ——— F‘Tll’
P e g , ) b mcm
' —L { . I U—O_“ l PE T
. - i '
. . (J-In ‘ : . ‘ 1Catpy
‘ ) | [N J
. i 7 = . | !
'S . i
. ! ,L ! ,1';
: . ‘Fi;gt‘Jra 4—4, Delay Generator -
i
1 | 4-21  'The purpose of the delay gensrator is to . When the width switch is set to the range 10n to 15 the
; _delay the repetition rate sighal, within the range of 36n delay clrcult isoperative and when the width switch s set
‘T.- to 15, with respect to the trigger output, The delay to SQUARE WAVE the delay circuit is disabled,
generator derives [ts Input fram two separate sources, : .
t. . either from the Internal rep, rate generator INORM moda) 4-23 Under no-signal conditions, Q31 Is off, 030
: o from an extarnal source {RZ mode), For operation of Is on and Q26 [sconducting, thus the ramp generator 023
’ ~ the chonge-over circult refer to paragraph 4-14, cannot charge the copacitors. A positive signs) turns
' o L Q30 off and Q31 on, Q26 follcws Q30 ond Is thus non
. 4-22 The current source {Q23) and the Schmitt conducting. The selected ramyp copacitor |s charged by
s trigger (Q30/Q31} are controlled by the width switch, the current source (Q23) urtil Q30 turns on, which turps
. : B . 5
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4-4 \ -
Q3) off, The romp cepacitars are rapidy discharged by 4-26 The function of the width genarator 's to B
Q26 being in tha copductin state, The cutput irgm the creote o pulse of defined width for each posltive splke
Schmitt 15 flrst 8 negative splke, colncident with the pulse recolved from the doley generator, »
input, and then a positive spjke which occurs soma time
Jater, The time botween the spikes is the time token for - A=26 The sections which define the pulse delay »
the ramp to reach the threshold of the Schmitt {i.e, the are fdentical 1o those which define the pulse width ,
delay time), ‘ : Reference should, therefore, be made to paragraph4—10 .

for the principles of operation of this cireult, Figure
' : 4-6 INustrates the basie difference between the width n
4-24 ., WIDTH GENERATOR o and delny clrcuits, :
LA Al
et .
! |3 . T .
—_ N i Ll e Ran et N o LA [ ]
B o by Pl A L 5sia g 145 VLY P
l ; Ea ‘ . contsa, ' ! .
o ————
o ContL i | .
; L [ ’ : f o
' . o WA ey . / ! .
o | L
ﬂﬁm"'— ’ | .
. : i
Figure 4-5, Width Generator »
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Figure 4--8, Transition Time Definition o \
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4-27

440
», define the theor of oparation in the pulse made only,

4-36

L

TRANSITION TIME
| '; i
4-28
all modus of operation, to vary the rise and fal) tlmes of
the pulse LEADING EDGE and THAILING EDGE within
a sojected ronge (TRANSITION TIME), -

Flgure 4-6 oand the fallowing paragraphs

4-30
fram the width ganerator turns the Schmist trigger @1/

Q2) on and off respectively, When Q1 Ison (1)) 02 s off

{tn), The transistars Q4/Q5 are turned on end Q6/Q3 off
for the duration of t3, Conversaly, Q6/A3 are turnad on
and Q4/Qb off for the duratian ty, The relected tran-
sitlon capacitor (Cy) Is charged from the current source
{Q8) when Q4 s on (ty} and dischnrged through the cur-

. rent soufce a7 .whpn QG Ison (ty), -

Tha purposu of the integrator circult is, In -

The leading end trailing edges of the pulw1 . ;

#4-31 Initiaily Q1 Is o, turning Q4 on, The currnm
flow from QB, limited by R27, linearly charges G,

Charging continuas untll CRG conducts and the pulse
'top s: clomped ot o potentia) defined by the voltage -

source Q8/Q10,°At the end of ty, Q1 turns off andQ2

_ tu¥ns on {ta); thus, Q4 s turned off and QG is turngd on,
"The current drawn by the current source Q7, limited:

by £28, linearly discharges Cy untll CRB conducts
clnmplng the pulse base at o potential defined by the
vo}mgn sourge Q11/Q12, The cycle [5 ropeated when 02
Is turnad off and 01 fs turned on,

1
4..32 The voltnue source (035/036) supplles | lhn
ueferanca yultage for the charge and dischoege of CT.

4--3'3' The rnnge capocitor C14 and FMHRN

Jonstitute .o low pass filter which is octiveinthe ran» © . -

ges botween 0,6x and 0,65, Fhe fiiter Is surned'on and
off vin CR13/CR14 ond CR24 to CR22 1-"

4-34 | OUTPUT’STFGE i

"y

Ty ."j'j}"-

qutput wfth the correct polnrity, amplitude, impedance

+ and offset,. The circuits concerned con ke broken' ‘down
‘into five basic.parigy! pnlariw gelection, émplif.cation, po-

]arltv control, impedance rfnd amplitude cfntro! nn'i de

offsetcomrol.. AN |

[
4-34
and fnverted by :Q14 before being npplied 1o the
phase splitter ((}15) via the emitter. fnllower, {01‘3}‘, _

a1 h Y T

i The function of this stoge Is to ¢t .ate a pulse

“The signal from the in.‘ugrnmr is bufl‘ored :

L. O ,
P :"':"'!t»h -
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S .
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rhmn a1, iyt
Y L3 by

. Panrify Selection

4—-37

4—38 Efther the bn-phase or anti-phase output from
.16 l,s ased to drive the amplifier, When pasitive polarity
Is sglected (SB{+}: ), the Jn-phase output is applied to the

, :nmpl{! fer via the Impedance matching eircult {Q16) and

the; closed contacts of relay K1, Pulse clipping correction
‘fs accompllshed by adjusting lhe voltage source {Q17/
Q18/R60} supplvlng the common pase stage, For neqative
polarity, Sk'(~)- apens the contacts of K1 ond closes the

wvaluetronlcs com o
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. Flgu'te 4~7. Output Stage ‘
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A-B~

: |
cantacts of K2, thus, the anti-phase output of Q16 Is
opplied to the amplifier. Pulse roli-off correction is
accomplished by odjusting the current drawn by the
diode {CR17) connected to the base of Q15, via R104,
g

4-38  Amplification

4-40  The push-pull smplifier Q10 to OZ6) hay

an output which Is symmetricol obout the base line,
Positive bateline correction is accomplished by adjust-
‘ng the voltage source (Q27/Q28/R8B) supplying the
common base stage (Q24) and nagative baseline correct.

fon ifs. accomplished In o simular manner by means of

. the adjusteble voltage source (Q26/Q26/RB7) supplying
.. the common base stage {Q22),

4 Polarity Control
4-42  In SQUARE WAVE, the PULSE WIDTH

switch {S3D) applies a ground potential v the RC net»

work to maintain the symmetrical output of the ampli-
lier nnd to correct the londinu fmpedonce of 60 ohms,
i Wlth SBD set to any one of the pulse width
rangés (lOn to tg) elther +17V or =17V is applied Lo the
RC network in order to/ shift the pulse bosehine asymme-
. trically nhove or belaw nro. 1

4—44 | Impedance and Amplitude Controls

A-46 In order to adjust the amplitude and maoln-
tain the correct output impedance lavel, a four step
sttenuntor {S7) Is used In conjuction with a nnnlgu'd
potentiomeater network (R11/R12),

i

4--46  Offsat Amplifier

A-47 With the OFFSET switch {59) set to OFF,
Q20 ond Q31 hold of f Q32 and QA0 respectively ond no
output accurs from the emitters of Q33/Q34, In the
ON nposition, the blas potentlals of Q28 and Q31 are
dependent on the position of the offset VERNIER (R29),
As the vernfer s moved towards +17V, current flows
from Q33 to the QUTPUT lond (L) to L4/R8 to R10)
to give o pasitive offset, Similarly, os the vernier moves

- toward 17V, current 1s drawn from the output load by

Q34 to glve a negative offset,

4-48  POWER 5UPPLY '

-0 The+17V and —17V power suppliss dre [den-

tica! serles regulated types, An error amplifier compares
a sample of the output with a zener diode and the result

ing. output cantrol; e ser'ss regulator to compensate

for any vorisiions,

www.valuetronics.com
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SECTION 5-|

6-1  GENERAL

6-2, This section contains Information on the
remaval of covers and assemblies, performonce verifi-
cotion and recolibration (internal ‘checks ond adjust-
ments} procedures,

b-3 Befara attempiing ramovsl of covers, assem-
blies or components, disconnect the instrument from the
nc line supply, It is ndvisable lso to feave the [nstrument
for a few minutes after disconnecting from the line, to
enable copacitors to discharge,

5-4 . REMOVAL OF COVERS ‘
6-6 Access to Test Points and Assemblies
t6~B Togain occess to all test points and assemblies
remove the top and bottom caovers after first remaving
the respective fastening screw,

b-7 REMOVAL OF ASSEMBLIES

6-8 Reference to the Assembly Locntlbn dia-
gram {6~3) should be made befare attempting to remove
assembllies, .

5-9 Timing Board — Assembly 1

5-10 Disconnect coaxialt cable (W1) and wire 83,
Remove the three long securing screws and unplug the
board from connector XAl on A3,

6-11  Output Board — Assembly 2

5-12 Disconnect the coaxial cables (W2) and

wire 93. Remove the three short securing screws and
unplug fram the connect or XA2 on A3,

MAINTENANCE

6—13  Mother Board — Assembly 3

614 Remove assamblies 1 and 2, Disconnect the
coaxial cablos W2 and W3, Unplug the six wires 7{1) to
9,1 and unsolder the wires ottached to J1, J2 and J3,
All other wires which are internally connected to Assem.
bly 3 do pot affect the removal of thot assembly, Push
on A3 untll the front panel moves out of the frame,
To goin access to the switch contacts, remove the six
securing screws,

5-16  Power Supply Board — Assembly 4

b—16 ’ Removae four securing screws {at rear ponel
and disconnect all wires between 9,2{2) and 9,7(2); the
hoard can now be removed fram frame,

65-177 PERFORMANCE CHECKS

65-18 Tables 6—2 to 620 give the procedures for
verifying that the ‘nstrument is working o the specifica
tions. Ripid observance of the sequence In which the
checks sppear Is unnecessary, Note that, only the tests
for OUTPUT 21 are describhed; when it is necessary to
check the QUTPUT 22 {as indicoted by & broken line
connection),, repeat the table substituting the appro-
priate controls where -different from those used for
OUTPUT 20,

5—-19  INTERNAL CHECK AND
ADJUSTMENTS

620 As an old to troubleshooting end eventual
repair of a faulty assembly, set the controls os des-
cribed in tobtes 5—-28, 5~29 ond 5-30 and check the
function and callbration of assembly 1, Tables 531
ond 5-33 supply similar calibration information for
assemblies 2 and 4, ‘
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Table 5—1, Tost Equipment and Accessorfes

[ INSTRUMENT BRIEF SPECIFICATION RECOMMENDED MODEL
Counter Firequuncy rnnhe 0 — b0 MH:z HP 62451
Qscllloscopr Dualchannel, 50 MHz bandwidth HP 180A

Digital Volimeter

Sampling
Oscilloscope,

10V dc ronge 10 4 significant
tiqures,
Accuracy + 0,06% £ 1 digit.

Dual-channel, 1 GHz bandwidth

Sensitivity 1000V to 300V rms,

with plug-ins
1BOA, 1B21A

HP 3440A
with plug-in
3444A,

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

HP 4038

AC Voltmeter
Voaltmater ImV to 1000V FSD, 1% of FSD, HP 412A
Ammeter 1UA 1o 1A FSD, 2% of FSD.
Ohmmeter Tahm to 100 Mohm $6% ot center scale '
Test Oscillator Frequency range 10 Hz — 10 MHz HP 661A
Test Oschlator Frequency renge 10 to 500 MHZ HP 3200B
Pulse Generator Frequency range 100 MHz with variable HP BOO7A
rise ond falitime capabllity, :
ACCESSORIES
B0 cable assembly with mole HP 10120A
BNC connectors (6 required),
5O Termination, type GR GR 874 — WEOB
(2 required)

’ 10:1 Divider Probe HP 10214A
B0 Tee Connector (2 required) HP 10221A
10;1 Voltage Divider Probe HP 100048
B0 Faed-through termination HP 11048B

UG~-274/u 74868
Cable Assembly {2 required) HP 1100A
Pulse Adder | HP 15104A

HP 8491A

<0 dB Attenuator, B0 {2 required)

i-“-lI-.--lI-i-II’III-IIIIalIIl-l-




Tabla 5--2, Performance Tastt Internal Operetion

1

INITIAL CONTROL SETTINGS . |
! . ]

PULSE PERIOD 1 1=, Im
VERNIER 2 cw
PULSE DELAY G u~-,Ym L
VERNIER 7 ccw
PULSE WIDTH 10 [T ™ HNZA
VERNIER 11 ccw TmaGaGEn oA 1A
TRANSITION TIME 3 Bn - 0,5u ouTiuY CuIP IRPUF A [ IXT NP
LEADING ERGE 8 ccw
TRAILING EDGE 12 cow mizoa oo |
AMPLITUDE 4 650 - 20
VERNIER® cw )
POLARITY 18 ' L
OFFSET 13 ON
VERNIER 14 Center
Mode Selector 2% HGORM.

STEP INSTRUCTIONS

= OV g———!

The puise output should be as shown;

!

+6Y

1 uS

Yse =tfal = !li ns

RESULTS

‘R E B EF W T EFE S EREEEE NN E N RN RN NS
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‘ 5 Table 63, Pargormuqcn Testt Extarnal Trigger Operation

T INITIAL CONTROL SETTINGS
B B00YE
PULSE PERIOD 1 EXT+
- PULSE DELAY 6 350 ~ 1
o VERNIER 7 cow
T PULSE WIDTH 10 10m -1
T VERNIER 11 cew
£ A
Fut loute LEADING EDGE B cow
, TRAILING EDGE 12 CCw
v o (1] AMPLITUDE 4 5,0 - 2.0
oL VERNIER B W
M HIA POLARITY 19 +
OFFSET 13 OFF
101704 Mate Selector 21 NORM,
] t |
' STEP INSTRUCTIONS RESULTS :
| | Set the 661A controls as follows:
i Ronge \ X10 )
_ Vernler : 2.6
Attenuator +10dB {1.0V)
- i Amplitude 0.45 V {RMS)
2 Center hoth vertical channels on the osclloscope and

observe the waveforms, The leading edge of the output
o pulse shall accur during positive slope of the sinewave,

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

P _ R p— : e




Table 6~4, Performance Test; High Frequency Trigger Operation

A 14000
INITIAL CONTROL SETTINGS
15104
PULSE PERIOD 1 EXT+ I020A
PULSE DELAY 6 win - u , L
VERNIER 7 ccw | |
PULSE WIDTH 10 100 - tu
VERNIER 11 cew
TRANSITION TIME 3 61 — 0.6u A
LEADING EDGE 8 ccw BN2A
’ TRAILING EDGE 12 cow _ ThIGHER
AMPLITUDE 4 5020 VH A NP OUT )Y
VERNIER 8 cw : I
OFFSET 13 OFF sl L {{ e
POLARITY 18 ¥ L MDA . AR fﬁ,,,m o
STED RESULTS

INSTRUCTIONS

Apply sinewave with repetition rote of 60 MHz and
smplitude of 1,6V pp, Check repetitton rate of output Js
equol to repetition rate of input f.e. 0 MHz, '

Set PULSE PERIOD 1 to EXT~,

Repeat step 2,

‘ ‘ . .
-—
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Table 6-6, Performance Tast; Manual Operation

INITIAL CONTROL SETTINGS

Ty PULSE PERIOD 1 EXT
i PULSE DELAY 6 36n -
YA VERNIER 7 cow
TRIGGER WOV TN PULSE WIDTH 10 -.m
outPuT QU INPUT A EXT INP VERNIER 11 oW
TRANSITION TIME 3 Gin - 0.5y
CLUG 214 LEADING EDGE 8 oW
103 720A TRAILING EDGE 12 cw
: AMPLITUDE 4 6.0 - 2.0
101704 VERNIER B cw
OFFSET 15 OFF
POLARITY 1D '
Made Selector 21 NORM,
_ STEP INSTRUCTIONS RESULTS

Prass MAN button 5,

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

relessed,




N Talle 6~6, Performance Test: External Width Operation
MOA | 1474A
n =
- 1400A
INITIAL CONTROL SETTINGS
PULSE PERIOD Y , EXTH
] TRANSITION TIME 3 By ~ 0.6u
! LEADING EDGE 8 cow BOO7A
TRAILING EDGE 12 ccw G OUT  oul EpA [ B03A
u AMPLITUDE 4 50 - 2.0 'P ;:;:_'L l‘::g{‘:
. VERN'ER g Ccow i INPIT 31111
‘ OFFSET 13 OFF . ‘bm_“' ] m
POLARITY 19 ) | ol
. Mode Selector 21 EXT. WIDTH 121704 VHIOA jﬁltlm whulh
: |
£
| )
] \E 4
a STEP  INSTRUGTIONS KESULTS
- ' ' J e
} Apply external width puls;s to INPUT 22 —_— e F
. i
' : - (M3 -
u ' 2 Output should bet , !
. Note Jeading ond trailing edges of output pulses are
cojncident with Jeading and trailing edges of Input pulse:
. (LI ]
. b i !
. AN
. ! B prgi b = - vm = R (LT
,1 Y
. 3 Apply external width pulses to INPUT 22 ;
] I o
’. ‘ A Qutput should he: ' W ot
. B |
L )
. Iy y L"J :
. wier 1 il vy j- ST -{:
" ,
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Table 6-7, Pnrfa'trnancn Testt RZ Qperation

i
VoA | 14240 !
=t -
T INITIAL CONTROL SETTINGS
PULSE PERIOD 1 EXTt
PULSE DELAY G 36h = 1u
VERNIERT7 ccw
PULSE WIDTH 10 100 = 1
TR VERNIER 31 cew
BOIA G| HOIDA TRANSITION TIME 3 6n - 0,6y
TG OUT 0T REAR | FRONT LEADING EDGE B ccw
pmﬂh I‘f(\{:jirl» TRAILING EDGE 12 ccw
' m AMPLITULIE 4 5,0 - 2,0
: TOI0AR uw‘v{l VERNIERY ' ccw
i HP2NA OFFEET .3 OFF
12570A 12120A | , - :
1“"[3” woon POLAR] 'Y 10 o +
; Made Selector 21 _ RZ.
|
1
)
STEP  INSTRUCTIONS RESULTS
1 Apply RZ pulses to INPUT 22; ___J—
. | e ___“..i
2 Qutput should he; . e ony
| . | L L
O ‘
I s |
Iy “ wlll!
':' -t i ! I
e
3 Check pulse deloy VERNIER 7 and pulse width I
VERNIER 11 vary the pulse delay ond pulse width,
e
s\ .
- . IPYY
4 Apply RZ pulses to INPUT 22: L';.-,g-; oy
' [}
I W
b Qutput should be; — ol it
Yook "lME '
B inbal
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" " Yable 6-8, Parformance Testt Gate Operation

[

HOA 1AA

 during ON time of gote pulse: Turn pulse period

VERNIER 2 slowly CW and check gate aperation for all IIIIHI[IIIIIII[[:IIIIHII

“IN!TIAL CONTROL SETTINGS
PULBE PERIOD 1 ‘ $20n - u TAL0A
' VERNIER 2 ccw !
PULSE DELAY G -~ 36n=-u
VERNIER 7 o cow
PULSE WIDTH 10 10n - u :
. VERNIER 1} cCwW i . ;
.1/ TRANSITION 7IME 3 6 > 0.6u - [ReAT
'}, LEADING EDGEB8 - CCWw b . ‘ BOIPA
TRAILING EDGE 12 cow e e Lo
AMPLITUDE 4 6.0 - 2.0 e AN
'VERNIER 9 cow r
OFFSET 13 ‘ OFF 161045 "?wl'ﬁ
POLARITY 19 3 121200 121207 177 ,
Mode Selgerar 2] NORM, [ Ghara veon
; ‘ ;
STEP' INSTRUGTIONS ’ RESULTS
1 Alpply gote pulse to GATE INPUT 18: S r
2 Check that output pulses st QUTPUT 20 only occur T e

(]

pulse periods,

3 - Check that leading edge of first trigger output pulse
+ (TRIGGER OUTPUT 17} colncides with leading edge of —

gate pulse; ;_I

o4 Check that Jast pulse width is correct even though gate
' pulse tralling edge appears during last pulse: '

t
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Toble 6-8, Perfarmance Test: Cutput Impedance
|

INITIAL CONTROL SETTINGS
- LINE 15 OFF
PULSE PERIOD 1 200 - Wy
VERNIER 2 CW
BO17A IAAAA PULSE DELAY G MU T
; VERNIER 7 ,CCW
LINE PULSE WIDTH 10 SOUARE WAVE
OFF 1 Ll 2 VERNIER ) ccw
IDNIOA TRANSITION TIME 3 &n ~ 0.6u
. 101204 LEADING EDGE 8 ccW
_ 10170A TRAILING EDGE 12 cow
AMPLITUDE 4 60 - 2.0
- VERNIERD cwW
QFFSET 13 OFF
POLARITY 19 '
Macte Selector 21 NORM,
STEP INSTRUCTIONS RESULTS
1
1 Turn amplitude VERNIER 9 from fully CW
- to fully CCW and check resistance; '
60S2L4,652

Al

t
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Tahle 610, Performanee Tost: Repntition Hafn

{7 INITIAL CONTROL SETTINGS | TR
- | ruLserERiOD 1 - 20n ~ Iu EO2A
. N ' VEHNIER 2 cew | TnGEn 1IE0EA [ IB2IA
m PULSE DELAY 8 36n - fu OUTRUT autp. INFUT A [ EXTINP
- VERNIER 7 cow _
_ PULSE WIDTH 10 . 1On =ty (I?mmu
s  VERNIER 1) * ' cow mwnnﬁlb'lgu‘rl WA
‘ TRANSITION TIME 3 bn ~ 0.6y
B LEADING EDGE B cow 101204
- TRAILING EDGE 12 ccw
n AMPLITUDE 4 B0 - 2,0
VERNIER B cw B2a6L
» OFFSET 13 QOFF
POLARITY 19 ' s |
.‘ 7 Mode Selector 21 NORM,
n ETCP INSTRUCTION RESULTS
‘ B 1 Check repetition rate for ench set
.‘ of control setting given in table,
| 2 PULSEPERIOD VERNIER  PULSEWIDTH  VERNIER . |
B ‘ (1 (2) {10} (1) _
20n — 1u cw 10n — Ju ccw > 1us
B 1 —,Im oW u -, 1m cow >,1mS
Tu~,Im ccw 0n—-1u ccw <us
. Jdm = 10m cw Jm = 10m ccw > 10m$
: Jdm -~ 10m CCwW u—,Im ccw <,Im5
. 10m -~ 1 cw 10m -1 ccw >15
_ 10m -1 Cccw JIm = 10m cow - <10m$
3 Set PULSE PERIOD 1 to renge 20n - u o
[ | \ Turn VERNIER 2 fully CCW
Set PULSE WIDTH 10 to range 10n — ju
| | Turn VERNIER.11 fully CCW
- 4 Measure frequency on counter: > 60 MH2
|
|
.
' \




, n
6-12
: i_ ,. B
. ) l‘ : \ .
Table 611, Perfarmonce Test; Pulse Periog Jitter ¢ o R ™
| |
INITIAL CONTROL SETTINGS N
f ‘ i PULSE PERIOD 1 ‘ LS Jim
; VERNIER 2 ‘S step 4 [ |
VRCA ‘ PULSE DELAY G a6n ~ tu
- VERNIER 7 ccw B
BON2A ‘ o PULSE WIDTH 10 : o= Im
TGOER THOIA | 1623A ‘ - VERMIER 11 ; cow ]
OUTPUT . INPUT A|EXT.INP F © TRANSITION TIME 3 6n ~ 0.6y :
' LEADING EDGE 8 ‘ - cow .
o | @ o TRAILING EDGE 12 cow
10208 ) : AMPLITURE 4 ~ bo-20
10170A o VERNIER § ' ow n
OFFSET 13 OFF
i POLARITY 10 + ; .
‘ P Moe Selecior 21 NOBM, '
STEP  INSTSUCTIONS " RESULTS .
' . ' ] : ! o
J ] Set the 1821 A controls os Jollows: _ i .
Main Sweep 0.1mS/diy i
Delayed Sweep 0.1uS/div |
Sweep Mode Norm,
: Delayed Trigger ~ Auto, ' .
CM Delay 20
|
2 Adjust pulse perlod VERNIER 2 B
. to abtaip 0.mS pulse period an .
: . display, ' B
3 - Adjust 1BZ1A Delay (Div) ver
nfer unti). intensitied spot coin-. | e [
! cides with leading edge of | insg _
. second pulse on display, t ’, / B
) 4 Switch Mode switch on 1821A : . //
| to MIXED, ; o-—r2u |
: Display should be: : | i .
: i | Jiper
Measure pulse period jitter: <% ‘ n
[N t ‘
|
n
L |
1
)
|

www.valuetronics.com | .
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'i’nbln §--12, Performance Testt Pulse Delay

1

n
N INITIAL CONTROL. SETTINGS
| PULSE PERIOD 1 See Stop 2
VERNIER 2 Sow Btep 2 oA
) PULSE DELAY 6 Sen Stup 2 _ ,
= VERNIER 7 S Step 2 ‘ | Bovn T
PULSE WILTH 10 Swr Srepy 2 . VRIGGER
s VERNIER 11 Sun Step ? - OUTRUT  gygp, INPUT A [EXT.INP
- TRANSITION TIME 3 6o - 0.6 _
N LEADING ENGE B cow ! : - Jovan 110480
e TRAILING EDGE 12 cow : ; _ 1
] AMPLITUDE 4 60 - 20 . : 101904
= VERNIEK B cW o
n: OFFSET 13 OFF g
POLARITY 19 '
. 1 Mode Selecion 21 NORM, ,
n ' STEP INSTRUCTIONS ‘ o RESULTS
1 . . J
. | 1 For each of the control setlings ‘
_ " piven In the table, measure the ,
. ] delay time betwean the leading '
edge of the trigger output pulse
. f and the lending edge of the . :
’ output pulse, r
‘ PULSE PERIOD VERNIER  PULSE DELAY VERNIER PULSE WIDTH VERNIER
. () 2) (6) m o o (1)
I Ju~0,m cw Wo-t o CW On—-1u  CW >) wuS
‘ vim =10m cw = Im cw o lu= ,Im oW > 100 uS
[ ] - ,m W C u- .Im ccw = ,im CCW<1 uS
, 10m ~1 . cw Jdm=10m  CW Am=10m | CW >10 mS
| I ~Im — 10m = cw JIm—-10m CCW Jm~10m  CCW<100uS
o EXT+ (Press MAN) o 10m - cw 10m ~ 1 cwWw>1 s
B 10m — 1 - cwW 10m ~ 1 cow 10m -1 CCW<10 mS
n
]
|

www.valuetronics.com
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: n
Tabl¢ 6—13, Performance Test; Pulse Dalay Jitter -
1
|
INITIAL CONTROL SETTINGS [ |
T PULSE PERIOD 1 A~ 10m B
VERNIER 2 See step 4
BOYIA PULSE DELAY 6 u-.lm -
TAIGGEN WA | 1821A VERNIER 7 See step b
QUTPUT e INPUT AJEXT. NP FULSE 'WIDTH 10 o -, Im .
) ' | VERNIER 11 ccw
q) TRANSITION TIME 3 Gn - 0.6y
lagga 11040 LEADING EDGE 8 cew B
. TRAILING EDGE 12 cew
10170A AMPLITUDE 4 50 - 2.0 [
VERNIER 9 oW
OFFSET 13 GFF ' ]
‘ POLARITY 19 )
. Mode Seheetor 21 NORM. .
| |
STEP INSTRUCTIONS RESULTS
1 Sot the 1821 A controls as follows:
|
Main sweep 0,1mS/div
Delayed Swecp 0.1uS/dlv "
Sweep Mode Norm,
. Deloyed Trigaer Auto, r
CM Delay 10,0 -
2 Adjust pulse period VEPNIER 2 to abtaln 0,4mS pulse
perfod on display, ! [ ]
3. Adjust pulse delay VERNIER 7 to abtain 0,1mS pulse 2——-
. db'ﬂy, / 7'1/ -
. I > ,
| 4 Adjust 1821A Delay (Div) vernicr unti) intensified spot / 1} |
i coincides with leading edge of first pulse, p /7
' —) - " i .
b Switch Mode switch on 1821A to MIXED, :
6 Display shauld be: Jitter u
7" Measure pulse delay Jitter - <Y ]
1 =
e It
v U I
: AR .
) ’ |
i N
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Table 5—14, Performence Test: Pulse Width

INITIAL CONTROL SETTINGS

PULBE PERIOD 1 See Step 2
VERNIER 2 . See Step 2 YA
PULSE DELAY 6 36n - Ju
VERNIER7? . cew HzA
PULSE WIDTH 10 Seu Step 2 TRIGGER el AL
VERNIER 11 See Step 2 OUTPUT  QUIPYL IHPY A [ FXT e,
TRANSITION TIME 3 &n — 0.6u :
LEADING EDGE 8 cew A Trintm
TRAILING £DGE 12 cCw
AMPLITUDE 4 60 -20
VERNIER B cw iRk
OFFSET 13 OFF
POLARITY 19 +
Motle Selector 21 NORM,
i
; ;
STEP., INSTRUCTIONS ; RESULTS
1 . Meaat're the psrlsu width lor cach of the control settings
given in tokie,
C PULSE PERIOD VERNIER PULSE WIDTH VERBMIER
! ) {2) {10) {11)
|
' u~.1m cw 10n - 1y cw > 1us
JAm — 10m cw 10 —.,Im cwW . ImS
P Tu~.,Im cw Tu~,Im CcCcw < 1us
10m -1 cw Jdm o= 10m cw >10mS
Jdm = 10m cw Jdm = 10m ccw <,Im$S
EXT+ (Press MAN Button) 10m — 1 cw >15
10m -1 oW 10m =1 ccw < 10m$S
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Table 5~-15, Performance Testt Minimum Pulse Width
INITIAL CONTROL SETTINGS
PULSE FERIOD 1 200 - 1y
oA | 142aA : VERNIER 2 cow
PULSE DELAY G 6n - Iy
BOIZA VERNIER 7 cow
$410A PULSE WIDTH 10 10n ~ o
TRIG. our VERMIER 11} ccw
. | TRANSITION TIME 3 B ~- 0,60
{ B401A LEADING EDGE 8 ccw
102214 TRAILING EDGE 12 ccw
GREZ ool g AMPLITUDE 4 5.0 - 2.0
101707 VERNIER 8 oW
OFFSET 13 OFF
POLARITY 19 -
Mode Selecior 21 NORM,
'L STEP INSTRUCTION R"SULTS
5" .
LI Adjust amplitude VERNIER 8 to obtain full-screen dis-
' play of pulse amplitude,
2 Measure pulse width: < 10nS
3 Set POLARITY ivto+ _
4 Measure pulse width! <1005
‘ 6 Set PULSE WIDTH 10 to SQUARE WAVE
6 Adjust pulse period VERNIER 2 until the output pulse
starts to move or the puise divices,
! 7 ' Measure the pulse period and use the formula below to
' ‘ cuiculate the maximum duty cycle,
Buty Cvc) Pulse Width (Tw) 100%
u cle B e ——
Y EYEIE Max * Biie Period {Tp)
8 Maximum duv) cycle: > 0%

‘www.valuetronics.com S
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'
n Table 5~16, Performoance Test: Pulse Width Jitter
| INITIAL CONTROL SETTINGS
N PULSE PERIOD 1 Am = 10m —
= VERNIER 2 See iep A
.' _ PULSE DELAY 6 360 - tu e
VERNIER 7 cew T RTTIT
'PULSE WIDTH 16 Tu—-.m Miaka WU [ExtIne
. VERNIER 11 Sce step b ouTH! Alep| ]
TRANSITION TIME 3 bn - 0.6y
. LEADING EDGE B ccw 101704 | 10488
TRAILING EDGE 12 ccw .
[ AMPLITUDE 4 5.0 - 2.2 10i70A
VERNIER 8 cw
. OFFSET 13 QOFF
: " POLARITY 19 ' !
. Made Selector 23 NORM,
2
. STEP INSTRUCTIONS RESULTS
: !
n 1 Set 1821A'controls a5 follows:
I Maln Sweep 0,1mS/div
Delayed Sweep 0.1uS/div
. Sweep Mode Norm,
Delayed Trigger Auto,
. 1 CM Delay 10
} .
[ 2 Adjust pulse period VERNIER 2 to obtain 0.4mS pulse
i period nn display, )
a 3 Adjust pulse width VERNIER 11 to cbtain 0,1mS pulse
8 widh <
4 ~ Adjust 1821A Deloy (Div) vernier until Intensified spot N
u coincides with traliing edge of first pulse, \:\ \
6 Switch Mode switch on 1B21A to MIXED, M-
- . 6 Display should be: hee
. Measure pulse width Jitter: < 1%
. :
B
. ¥

‘www.valuetronics.com 5 | o
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Tahle 6~17. Parformonce Test: Square Wave

INITIAL CONTROL SETTINGS
oA PULSE PERIOD 1 Sew stop 2
BOV2A VERNIER 2 See step 2
TRIGGER 1801A | 1B1YA l\’,lélr-‘iﬁ E:;AY 6 gfw step g
INPUT AJEXT.INP ee step
oUTRYT ourp. e e PULSE WIDTH 10 SOUARE WAVE
TRANSITION TIME 3 6n - 0,50
01708 | 1MEB LEADING EDGE B cew
TRAILING EDGE 12 cew
101704 AMPLITUDE 4 6,0 - 2.0
- " VERNIERS cw
; OFFSET 13 OFF
' POLARITY 18 v
| Made Selector 21 NORM.
|
I
Py
|
STEP ' INSTRUCTIONS RESULTS

1

|

t

! ENE
For each satting of the PULSE PERIOD 1 control glven
in table below, turn VERNIER 2 slowly from fully CCW
to fully CW and check that the PULSE DELAY 6 has no
Hect on the position of the displayed pulse.

PULSE PERIOD VERNIER
(1) {2)

20n - 1u CCWtoCW
tu—.1m CCNtoCW
Jdm = 10m CCW to CW
10m -1 CCWto CW

For all settings of the pulse period control check that
the pulse width equals pulse OFF time,
Check that the output squarewave fs symmetrical about
zero volts,
Set PULSE PERIOD 1 to range 20n — [u
Adjust VERNIER 2 until the pulse starts to move or the
pulse divides,
Measure the pulse period and use in farmula given below
to calculate maximum duty cycle,

Pulse Width (Tw) |
. Pulse Period (Tp) 100%

Maximum duty cvcle:|

Duty Cycle Max =

> 45%

A A R B B R EEEEEERENEREEENEERNESNEENERERERSEEREREER
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Table 5-18, Performance Test: Trigger Cutput

INITIAL CONTROL SETTINGS
PULSE PERIOD 1 20n -1
VERNIER 2 ccw
PULSE DELAY & 3bn —~ Tu
VERNIER 7 cow
PULSE WIDTH 10 100 = Ju
VERNIER 11 ccw
TRANSITION TIME 3 Bn - 0,6u
LEADING EDGE B CCw
TRAILING EDGE 12 ccw
AMPLITUDE 4 26-10
VERNIER 0 ' cw
POLARITY 19 +
OFFSET 13 OFF
Mode Selector 29 NORM,

140A

14AMA
Ny

14E0A

NPt

EQV A

TRIGGER

B A

l)l#l’l” Ourp

#ANIA
1A
GIRA WEBOR

| - o —

STEP INSTRUCTIONS

{TRIGGER QUTPUT 17).

repeat steps 2 1o 5,

1 Measure amplitude of rigger output pulte

2 Measure widtt of trigger output pulse

3 Turn VERNIER 2 slowly from CCW to CW, the ampli
tude and width [imits given must be true for the whole
range,

4 Switch PULSE PERIOD 1 to range tu ~ ,1m and repeat
steps 2 to 4,

6 Switch PULSE WIDTH 10 to SQUARE WAVE end

RESULTS

210V

> bns
<< 20nS

www.valuetronics.com
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Table 6-18, Parformance Testt Rise and Fall Times {Slow rahpes)

INITIAL CONTROL SETTINGS
80A
TIED i PULSE PERIOD 1 tu=,1m
TROTA 0IIA VERNIER 2 ccw
TRIGGER PULSE WIDTH 10 : SQUARE WAVE
QUTPUT QUTPUY INPUT A [EXT INP, TRANSITION TIME 3 0.6u ~ B0u
LEADING EDGE 8 ccw
101204 _Jnowms TRAILING EDGE 12 ccw
. AMPLITUDE 4 50~ 20
\ 10120A VERNIER B cw
: OFFSET 13 OFF
POLARITY 18 +
Mode Selector 21 - NORM.
5TEP INSTRUCTIONS RESULTS

Adjust oscilloscope sensitivity for full sereen pulse dis-

. play and measure rise and foll times between 10%

and 80% of amplitude for each of the follawing control

| settings,

PULSE PERIOD VERNIER TRANSITIONTIME :  LEADING EDGE 8

{1 {2) {3) TRAILING EDGE 12

e —,1m Cow 0,5u — 5Qu ccw <0,5u

JIm = 10m ccw 60u — Bm ccw < b0uS
_ 10m - 1 ccw bm ~ 0,6 ccw <BmS
; 1 —-,1m cwW 0.5u — 60u W > 50uS

JAm ~ 10m cW 5Ou — Bm cw > 6ms

10m ~ 1 oW Bm~0.5 cw > 0,65

www.valuetronics.com
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" |
i Table 620, Performance Test: Rise and Fall Times {Fost rongas)
-. INITIAL CONTROL SETTINGS
PULSEPERIOD { 200 = Ju ‘
| VERNIER 2 oW VDR | TR TOIIA
PULSE DELAY 6 a5n = .
] . VERNIER? j cow | This our .
; PULSE WIDTH 10 SQUARE WAVE 1HOA our
a TRANSITION TIME 3 Bn - 0.6u , JIi Bora
LEADING EDGE B cew § {"‘:"l‘”“
TRAILING EDGE )2~ CCW 101204 A s
| AMPLITUDE 4 60 - 2.0
VERNIER B cw
] OFFSET 13 : OFF
POLARITY 19 +
. Mode Selector 21 NORM.
|
]
| STEP INSTRUCTIONS RESULTS
. 1 Adjust amplitude VERNIER 8 to obtain full screen dis-
. play of pulse amplitude, :
2 Adjust pulse period VERNIER 2 to obtaln full screen
. . : pulse period display,
. 3 Measure rise and fall times; < : <BnS
n 4 Set POLARITY 19 to — and repeat steps 2 to 47 < bns
. b Turn LEADING EDGE 8 and TRAJILING EDGE 12
verniers fully CW and measure rise ond
. | fall times between 10% and 80% of amplitude >0,6us
W 6 Set POLARITY 19 to + and repeat step 6: ' >0,6us
N .
u :
|
] ;
. | -
www.valuetronics.com
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Table =21, Performance T 2stt Transition Time Linsority

| INITIAL CONTROL SETTINGS
PULSE PERIOD 1 20n - ju
VERMIER 2 See Step 2
140A LLELI H0IA PULSE DELAY B 3bn -~ fu
— VERNIER 7 ccw
L__{rmoour PULSE WIDTH 10 100 ~ tu
AR oLy VERNIER 11 Sew Step 3
1}13;3:2 TRANSITION TIME 3 Bn ~ 0,6u
LEADING EDGE B See Step 4
10120A Wainnzs. e TRAILING EDGE 12 See Step 4
AMPLITUDE 4 5.0 - 20
VERNIER B See Step b
OFFSET 13 OFF
POLARITY 18 ¥
Made Selectar 21 NORM,
STEP INSTRUCTIONS RESULTS
’ i
Adjust pulse period VERNIER 2 to abtain a pulse
period of 100nS,
2 Adjust pulse width VERNIER 11 to obtnin o pulse
’ width of 6OnS,
3 Adjust LEADING EDGE 8 and TRAILING EDGE 12
: verniers to obtaln rise and foll times of 30nS,
4 Adjust amplitude VERNIER 9 to obtain full screen dis-
play of pulse amplitude,
b Refer to disgram:
g [ fr——\
[
af 6%
i H’i T
6 Measure risetime and falltime linearity: < 5%
Repeat steps 2 to 7 with POLARITY 18
setto — ¢ <b%

www.valuetronics.com




Tabla 5-2, Performance Test: Clipping ond Roll.Off

Before proceeding with these tests a hrlef deseription of
clipping and rofl-off may he in order,

1, Glippinn. T\w pulse genarator first produces o pulse ns
" shown belmT.

—

2, The pulse then goes to the transition time circuit

which enables the rise ond fall times of the pulse to ‘ =7
be varied: | l’
' S !

——— --.-u-—q—-

\ -
3, The pulse is then clipped to removye spurious nolse on . Clipping level
the upper ond lower levels of the pulse:
' '\__ e = Clipping level
4, Roll-Off: It can be seen that as the risetime and fall- J——— e — e ——
| time are Increased, the beginning of the output pulse Y, ! \

|
shifts in relation to fts original position. The quantity ‘ |
of shift is termed the roll-off, |
|
| A
| | !
i |
.
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Tahle 6-22, Perfarmance Test: Clipping and Roll-Qf {continued)

' INITIAL CONTROL SETTINGS
PULSE PERIOD Y i 20n - 1y
VERNIER 2 CcW
PULSE DELAY 6 36n ~ Ju TAOA THT BO12A
VERNIERT cow
FULSE WIDTH 10 10n - u. T 1 TRIG QUT.
VERNIER 11 Adjust for 50% Duty Cycle 1HI0A our
TRANSITION TIME 3 Bn -+ 0,60 l BABIA
LEADING EDGE B ccw 103204
TRAILING EDGE 12 cow 10120A GRATA- Vo
AMPLITUDE 4 50 ~20 ;
VERNIER 0 cw
OFFSET 13 | OFF
POLARITY 18 -
Mode Sejectar 28 - NORM
STEP INSTRUCTIONS RESULTS
1 Turn LEADING EDGE B from fully CCW to fully
CW and measure roll-off: ca, 40nS
2 Turn TRAILING EDGE 12 from fully CCW to fully
CW and measure roll-off: co, 40ns
| '
3 Set POLARITY 19to +
4 ' Repeat steps 2 and 3; ¢, 40nS

3
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Tahle 5=23, Perfnrmance Testt Attenuator Calibration

INITIAL CONTROL SETTINGS

PULSE PERIOD Y 20n - 1o
VERNIER 2 oW TS
PULSE DELAY 6 36n ~ u S B hman
VERNIER 7 ccw T
PULSE WIDTH 10 ' 10n - TEYY s ut oyy
VERNIER 11 Center fiiania
TRANSITION TIME 5 6n — 0.6y , l} 1A .
LEADING EDGE B cow Xml:m A Wamers vmon
TRAILING EDGE 12 cow : -
AMPLITUDE 4 b0~20
_VERNIER ® oW
OFFSET 13 OFF
POLARITY 19 +
Mode Selectar 21 . NORM, '
STEP INSTRUCTIONS F.ESULTS
1 Measure pulse smplitude: 5,0V
2 Turn amplitude VERNIER 8 fully CCW
3 Measure pulse amplitude; <20v
4" Set AMPLITUDE 4 torange 2,6 — 1
b Turn amplitude VERNIER 8 fully CW
6 Measure pulse amplitude: > 20V
7 Turn amplitude VERNIER 9 fully CCW
8 Measure pulse amplitude: <10V
0 Set AMPLITUDE 4 to range 1,0 — 0.4 '
10 Turn amplitude VERNIER 8 fully CW
11 ‘ Measure pulse amplitude: >1.0V
12 Turn amplitude VERNIER B fully CCW Ir
13 Measure pulse amplitudet <0,6V
14 Set AMPLITUDE 4 torange 05— 0.2
16 Turn amplitude VERNIER 9 fully CW v
18 ; | Measure pulse amplitude; > 0,6V
17 _ ~ Turn emplitude VERNIER 8 fully CCW
18 Measure pulse amp!itude: <0.2v

ww.valuetronics.com
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Table 624, Perfarmoncge Testt DC Offsat

INITIAL CONTROL SETTINGS
PULSE PERICD 1 200~
. __ VERNIER 2 cew
O BN PULSE DELAY 6 36n - u
—] VERNIER 7 . ccWw
| Jrwour PULSE WIDTH 10 100 ~ tu
1410A m J VERNIER 11 ccw
li,g;‘;:: TRANSITION TIME 3 Bn - 0,6u
—_— Weners v LEADING EDGE 8 cow
TRAILING EDGE 12 CCW
' AMPLITUDE 4 60 -20
VERNIER D cw
P QFFSET 13 OFF
: : POLARITY 10 2
' : Mode Selecior 21 NORM.
i
STEP INSTRUCTIONS RESULTS
1 Set the output pulse boseline to the center of the oscillo-
scope display,
2 Set OFFSET 13 tc ON,
3 Turn VERNIER 14 fully CW
Lo Measure positive offset; > 2,6V
B Turn VERNIER 14 fully CCW
6 Meastre pegative offset: > =2.BV
7 Turn OFFSET 13 to OFF,
B Ouuiut pulse baseline should be ot center of oscilloscope
display,

www.valuetronics.com
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i Table 625, Performance Testt Pulse Shoping
._ INITIAL c ,NTROL SETTINGS
L -
. PULSE PERIOD 1 200 ~ 1u
._ _ VERNIER 2 ccw TADA TA74R BOYIA
‘ PULSE DELAY © 36n = u ' —
VERNIER 7 cew - I L
. PULSE WIDTH 10 SQUARE WAVE o e
. TBANSITIUN T'ME 3 En - 0.bu l OIPLA
[ | LEADING EDGE 8 ccw IP0A Wannr vioon
TRAJLING EDGE 12 CCW I
. AMPLITUDE 4 6.0 - 2.0 L
VERNIER @ cw "{<
. OFFSET 13 OFF '
l POLARITY 19 yoo
. ' Mode Selectar 21 NORM, ,
. STEP INSTRUCTIONS RESULTS
e 1 Measure preshoot, overshoot, ringing and rounding of
both leading and trailing edges, Refer to diagram below! < 5%
) 2 Set POLARITY 19 ta —
. 3 Repeat step 2: j <b%
' ! 4 Turn amplitude VERNIER B tar 2V phise omplitude,
- ‘B : Repeat step 2: ' < b%
| 6 Sat POLARITY 19 to +
-. 7 Repeat step 2: < 5%
[ ] 8 Set AMPLITUDE 4 1o range 0,6 — 0.2
8 Remave 20dB attenuator !
- 10 Repeat step 2; | <b6%
. LA Rupeat steps 3 and 4: < B%
12 Turn umlpli'tude VERNIER 8 for 0.6V pulse amplitude,
n 13 Repent steps 7 and B: <b%
- _ wvershoot Y
Ringing #- - - - —.J-\
a
. f
- \ |
! \ Rounding
N
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Toble 526, Performanco

Testt Duty Cyclo

H
INITIAL CONTROL SETTINGS
Hi0A ' ‘
T PULSE PELIOD ) Sce pep 2
' NEA | NNA VERNIER 2 . Soe step 2
églﬁg}'" ouT wrur Alexrine PULSE DELAY & 36n =
' VERNIER 7 cew
TRANSITION TIME 3 6n — 0.6u
yorgua | THAB LEADING EUGE B cow
TRAILING ENGE 12 ccw
10N JDA AMPLITUDE 4 650 —~120
o VERNIER 0 cw
OFFSET 13 OFF
FOLARITY 10 +
Mode Selector 21 NORM,
STEP INSTRUCTIONS RESULTS
Graticule

For each set off control settings glven in table below,
display the output pulse so that it occuples hall of the
* display (see diagramjt

Statting with the pulse period VERNIER 2 fully CW
turn VERNIER 2 slowly CCW until the trailing edge of
tha pulse beging to move or the pulse divides. When this
happens measure the pulse perfod (Tp} end use in the
formula:

Pulse Width (Tw)  100%
Duty Cycle Max = Buise Period (Tp)

PULSE PERIOD VERNIER .  PULSE WIDTH VERNIER

{1

y—,Im CcwW 1t~ Im Ad[ust for 1us
Jm = 10m cw vim — 10m Adjust for G,1m5
10m~1 cwW 10m ~ 1 Adjust for 10m$

{2) - (10} (1)

Left Limit  Centre Line

'

> 76%
> 76%
> 76%
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] . Table E~27, Performance Testt Basaline Position
+
. INITIAL CONTROL SETTINGS
[ | PULSE PERIOD 1 . 200 ~ 1y
VERNIEN 2 ow
B PULSE DELAY 6 3= VAR L e W7
. PULSE WIDTH 10 10 - u —— I B
VERNIER 13 Adjust for 6O% duty cycle, Hisma
| LEADING EDGE B cow ovz0n Wannra vson
" TRAILING EDGE 12 ccw
o AMPLITUDE 4 60~ 20
VERNIERB cw
——- OFFSET 13 QFF
- POLARITY 18 -
. Madu Selector 21 NORM,
‘" STEP INSTRUCTIONS RESULTS ,
. 1 Set oscilloscope sensitivity to 10mV/div,
. 2 Disconnect 8012A from oscilloscope
. 3 Centor the oscilloscope display troce,
. 4 Reconnect B012A to oscilioscope,
e b Check that output pulse baseline is In center of disploy,
. 6 Repaat steps 2 to 6 with POLARITY 19 setto +,
o
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Teble 528, Internal Chwcks and Adjustments: Timing Bonrd A1 — Repetition Rate

—

INITIAL CONTROL SETTINGS

HONIA | PULSE PERIOD 1 20n ~ v
VERNIER 2 cow
ourPuY PULSE DELAY G 360 ~ Tu
VERNIER 7 cew
| PULSE WIDTH 10 10n - Iy
VERNIER 13 cow
TRANSITION TIME 3 b ~ 0,6y
B7A6L LEADING EDGE B cowW
TRAILING EDGE 12 ccw
N04on AMPLITUDE 4 50~ 20
VERNIER 8 cw
OFFSET 15 OFF
POLARITY 18 Y
Mode Selector 21 . NORM.
STEP INSTRUCTIONS RESULTS

Adjust trimming capacitor C24 for b1.6 MHz on

counter,

¥

'
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-
'. Tohle 628, Internal Checks and Adjustments: Timing Board Al — Pulse Delny
.. INITIAL CONTROL SETTINGS
@ | ruserenton = 0.0m
N VERNIER 2 oW TnA
IK | PULSEDELAYG ! abn - o T
} VERNIER 7 cw VA | IBDIA
— PULSE WIDTH 10 10n ~ o TGGER
= VERNIER 11 cw QUTPUT OuUTPYY AINPU;;I EXT. NP,
— TRANSITION TIME 3 6n ~ 0,50
- RISETIME B ccw 1204 Jrimen
_ FALLTIME 12 cow
AMPLITUDE 4 6.0 -20 10170
B VERNIER B oW
OFFSET I3 OFF
) POLAR!TY 18 t
--‘ Made Selector 21 N,
-
- }
= | j '
- STEP INSTRUCTIONS ' RESULTS
L
- 1 Adjust trimming capocitor C36 to obtaln pulse delay
hetween trigger pulse end output pulse of 1,2uS,
-
: y
I
- . f
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Table 6-30, Interna) Checks and Adiuhmnnts: Timing Boord Al ~ Pulie Width

|

¥
INITIAL CONTROL SETTINGS
Il
TR ' PULSE PERIOD 1 20n - Ju
VERNIER 2 ccw
‘ VERNIER 7 ccWw
TRIGGEN wolA | A i
oulwur_ - (NPUT A |EXT INP PULSE WIDTH 30 10n - u
! VERNIER 11 ccw
, TRANSITION TIME 3 Bn - 0,6u
LI s ‘ RISETIME B cew
FALLTIME 12 ccw
10120A AMPLITUDE 4 60~20
VERNIER 9 cw
OFFSET 13 OFF
POLARITY 18 +
Made Selector 21 N.
| '
STEP  INSTRUCTIONS| RESULTS '
i
) Adjust trimming ¢epacitor C45 to obtain pulse w'dth of

8nS, '

1
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Table 631, Internal Checks and Adjustiments: Qutput Board A2 ~ Baseline Adjustment

INITIAL CONTROL SETTINGS

PULSE PERIOD 1 20n - lu
VEANIERZ cw
PULSE DELAY 6 36n - Ju HOA 1 12eA HOVIA
VERNIER7 ccw )
PULSE WIDTH 10 10n - 1y | |rmsour o
VERNIER 11 Adjust for 50% Duty Cycle, THDA m
TRANSITION TIME 3 Bn ~ 0,60 1 [
RISETIME 8 ccw GINTA. Wbl
FALLTIME 12 cow 101708 T Rbon
AMPLITUDE 4 6.0 - 20
VERNIER © cw
OFFSET 13 OFF
POLARITY 18 -
Mode Selector 21 N.
STEP INITRUCTIONS RESULTS

1 Set oscilloscope sensitivity to 10mV/div,

2 Disconnect 8012A autput from oscilloscope,

3. Center trace on oscllloscope,

4 Reconnect 8012A output to oscilloscope

6 Adjust RBB until baseline of pulses is in center of screen,

t

6 Set POLARITY 19t0 +

7 Repeat steps 2 10 B,

8 Adjust RB7 until baseline of pulses is In center of screen,
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Table 5-32, {nternal Checks and Adjustimentst Outpdt Board A2 — Clipping Adjustment

INITIAL CONTROL SETTINGS

PULSE PERIOD 1 20n -~ tu
TAOA TH BOVIA VERNIER 2 cw
PULSE DELAY G a6n ~ v
] TG DU VERNIER 7 cow
TN ()l1I PULSE W|DTH 10 10n = Ju
BADIA VERNIER 11 Adjust for 60% Duty Cyele,
¢ }m??m TRANSITION TIME 3 &n ~ 0.5y
101200 Wearnr wson LEADING EDGE 8 cw
TRAILING EDGE 12 cw
' AMPLITUDE 4 6.0 ~ 2,0
VERNIER 8 cw
OFF5ET 13 OFF
POLARITY 10 -
Mote Selector 21 N,
STEP  INSTRUCTIONS RESULTS
1 Adjust R136 to obtoin an equal rise and falltime,
? Turn RISETIME 8 from fully: CW to fully CCW and
meastire roll-off, '
3 Turn FALLTIME 12 from fully CW to fully CCW and
measure robl-off,
4 If tisetime roll-off and falltime roll-off are not equal,
- adjust R104 until they are equal,
b Measure roll-off,
6 Adjust R 130 to obtain roll-off; 40nS
7 Set POLARITY 18t0 +
8 Repeat steps Jand 4
g

If risetime and falltime robl-off are not equal, adjust RGO
until they are equal, :

www.valuetronics.com
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Tohle 533, Internal Checks and Adjustreents: Power Supply Boord Ad

INITIAL CONTROL SETTINGS
PULSE PERIOD 1 EXT+
1 VERNIER 2 cw
PULBE DELAY 6 fu~0,Im
o VERNIER 7 cow
H PULSE WIDTH 10 fu~0,1m
: VERNIER 11 ccw
TRANSITION TIME 3 6n - 0,6y
' RISETIME 8 ccw
. FALLTIME 12 ccw
) AMPLITUDE 4 5.0 ~ 2,0
‘ VERNIER D cw
OFFSET 13 ON
VERNIER 14 Center
POLARITY 18 +
Mode Selector 23 : N,
STEP INSTRUCTIONS RESULTS ;
. ] Turn B012A OFF and mensure resistance from
chassis to following test pointst
a, TPV +17V 808
- b, TP2 =17V 140 82
2 Turn B012A ON, measure ond if necessary correct, the
voltage between chassis and the following test points:
a. TP1 #17V  Adjust R16 HIV £ 100mV
b. TP2 ~17V Adjust R16 ~17V % 100mV

1
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SECTION VI

DIAGRAMS AND REPLAGEABLE PARTS

6-1 INTRGDUCTION

6-2 This section contalns the circults, component
location disgrams ond the lists of replacesble ports,
Waoveforms shown with the clreyits are Included for
guidance only and failure 10 observe identical results
sthould nzi be outomatically teken as indication of a
fault, Tobles 61 and 6-2 provide inform-tion relating to
the replacesble parts lists and the circult diegrams,

6—3 ORDERING INFORMATION
6-4 General
6-6 The replaceable parts toblesiist ports in alpha-

numerical order of thelr reference designators ond indl>

cate the description end HP stock number of each part,
together with any applicable notes,

6-6 To order p replocement part, address order
of enquiry elther to your authopized Hewlett-Packard
sales representative or to:

CUSTOMER SERVICE
Hewlett-Packaid Company,

333 Logue Avenue,
Mountain View, Californin 84040

or, in Wastern Europe, to}

Hewlett-Packard {Schweiz) AG
Rue du Bols-du-Loan 7

i217 Meyrin 2

Gonevn

6-7 Speclfy the followlng Information for each
part:
s Madel and complete serig number of Instru-
mant,
b) Hewlett-Packard stock numbor,
c) Circult reference stock number,
d) Description,

To arder & part not lsted, give o complete description
of the part and include [ts function and locatlon,

Table 6-1 Reference Designators

A = assembly F = fuse

B = motor FL = filter

BT = battery HR = heater

C = copacitor Jd = jack

CP = coupler K = relay

CR = djode L = Inductor
DL = deiay line M = meter

DS = lamp MC = micro-cirucit

-~ Omov

T8

R 0 r Fn n A

plug V = vacuum tube, neon
transistor bulb, photocell, ete,
resistor VR = voltage regulator
thermistor W = cable

switch X = socket

transformer Y = cryshl

terminel board

test point
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Table G2, Diagram Notes

Unleyy cthar indica) m):
Espcithnce [ mbcrola sdy
Inducianes In miciohemin
wiltance In ohm)

Raier to BIL-ETD-15=) lor schynatic symbals bat Pt in this falle,

Winalorm Jast poiny
Inith numbaet)
Voltsge inpt paing @
Avblanchy frener) viode
0 - [k
3o~ Brown
[ L]
3 ~ Onnge
Coloy Conde 4 — Yellow
5 ~ Oteen
6 ~ Biue
1 - Vialn
8 ~ Ghy
0 = White

E Front pant) maiking
r:::::} Rt panel patking
: Qprimum value prlecind
* oty
g Screwdiives adjumarent
PO Patt of
——— Primary signal path
Fredback path
9.7.5 Inwsdgied wite, white,
yiolal, grren
e 0D s | pnsulated wite, yrilow, green

Edge connector, pin )

Conier comdu oy :
Bereened Iesd
Berren

L ) Chais pround
|

ASSEMEOLY AND COMPORENT

REFERENCING

The pulie generator consishs ol seven ajiem
Bies [AY 1o AZE mounted o & Dame, Components
wunied gn the stlemblies mie pretized Ly ihe sppro-
priste assembly mmber, thus AZCI2 I dude 2 mounted
on A2, Camponenty mounted dirctly on the frame haye
no prelix umbes,

N

Bpring contact conngetor,
cuntack ¢

]
ST T
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NEFERENCE HP PART

DESIGNATOR NUMBER DESCRIPTION
M 0R012-£6501 WD AY TINING
A2 0A012-46502  BD AY INTG ANPL
A NROY2-6450% BN AY WOTHER
Ab NAROL2-6650%  RD AY BHR SOLY
Fl 2110-P0BT  FUSE } FER
F2 2010-0202  FUSF .5 FFR
m 1250-0118  CONN SNC BLKHD
32 1250-0118  CONN BNC DLK HD
3 1250-0LL8  CONN 8NC DLK HD
T 1250-00R3  £NNY ANC ALKHD
a LA84-008%  XSIR 2M30%5 §|
02 IA54-0083  KSTR 2N3055 61
oy 2100-308) R-VAP 50K, 25K CC
p2 2100-10A) R-YAR BOK ,26H CC
RY 2000-1081  R-YAR BOL ,26W CC
RA 0T5A-0024 -~ B=F 0D 5% o 25N
ps 0758-0126  R=F 5] 5% ,250 F
R 07%8-0049  A=F JIKSY .25W F
27 2000-308F  RVAR 5OK 26K CC
R 2R 2100-308)  R-VAR EOK .26W CC
R29 2100-2635  R-VAR 50K ,5M -
55 IN01=0124 - SHeP-BIN SPSI
- 14 Jok~12a8 SN P=RTN SPOT
| 5080-09%8  XFMRPHP
W) BL20-1672  SWR CNPD SET
W2 080)2-61602  SCREENED POWER CADLE
L b} naot2-aln03 CRL CNAX AY
WA OBO12-61604  CRL CHAKSEF AY
M5 0B0L2-51605  CBL AY LOAK 2

—
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W

] ASSEMBLY 1
]
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M\
9
\ wp
\ N\
510
e W—tn
- ‘__"_—_’_IT e " @ ¢
rt::XE":?l 1K ol — 7 1
: ) J’E = a Al ( " 9pm—t=1)
e’ (. . ASSEMBLY 4 B e St}
o L5 @ ﬁn o= I, W—r—5 — % W
rel=— t | D o o) w [Than, ) el
[ e 1k, mrtrrmmmdiy - 0= [ ekl L ]
o 9fo  ASSEMBLY 3 [l o] ==t
1)) ) et O G {1 .8
Wl oo 97 4 9 & 3 | 3? o= 2= (4 [— %4 2 J{‘r--c;;m- 9;—;71
I — O —10 @ A3 Al o4 0 — 151 > e 9218}
— 71— ok 7— 14 e =)
n N T SI—=17
R R? Rl :_ Z_ :[al’ L3, I
3 29 O 5o 1141
of= b — lIh}
;m[@r bn:ﬁ of=57— 1'B)
O o= 91— 117}
2 7
- \ o
19 ERL FRaME
- = ol e +
e | |
B— R} 2 @ / FRANE RERR
15
()
\ —
Wi 4 ASSEVRLY I NIMING BURRD
ASUEMIKY 2 OUERUT BOAKD
‘ ASSEVBY 1 MOTHERBOARD
ASSEWLY &4 POWER SUFILY BOARD
—-———t]
‘ b
7 ASSEMBLY 2
Figure 61, Frame Dlagram
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