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1, Introduction

The p'vl 5716 provides puLsES at a repelilion frequency
of 1 Hz to 50 MHz,

The pulse transition time rE variable betueen 6 na and

100 Íns and indepenCenl of pulse amplitLrde.
The pulse oi-rt socket and fimlter provide .Limited oLrtput
pufses suitable for lesting !l0S cirDUils.
The auxiliary out and clock out outputs provide siqna.Ls
urith fixed anrpl itude suÍtabfe for ïTL applications.
The external lnpul has an input impedance uith variable
I ri gqering 1eveI.

2. Technical data

This instrument has heen designed and tested in accordance
urith IEC pub.Lieation f48 for C.Lass 1 instruments and has

bee n sLrpplied in a s afe conditioF.
The present 0perating ylanuaf contains information and

urarnings uhich shaLL be folLoured by the pLrrchaser to
ensLrre sale ope ration and to retain the instrument in a

safe coodition.
properlies expressed in nLrmerica.I values urith statement of

c -e ^dÍ ces ar e q rafa.li eed.

. Numerical valLes urithout tolerances are intEnded for'
informatÍon purposes oFly and indiDate the properties of'
an average instrument. The nLrmerical values hold good

for the nomi nal Ínains voltage.

2.1. f fectrlcaL

Repetition rat e

Internaf 1 É2..,50 l'4Hz variable in I ranges
urith continuous conlro.L urithin the
f an9es.
Jitter S O.1 fi at 50 ps urhichEVer
is qreater,

ExternaL DC...50 [iHz,

pulse delay 10 ns,..100 ms variabLe in 7 ranqes
urith continLoLs control L!ithin
t ne I ar qes.

Jitter ! D.1 /. at 50 ps urhichever
is grealer.



P! lse d,rrati on

Pufse oul

Amplitude urith
5 kQ load

AmplÍtude urith
50 O load

Rise and fall
timÊs urith
5 k0 load

Rise and fafL
time s uith
50 O load

1D ns...180 ms variable
uri th continLrous control
ranges,
Duty factor urith nornal
and urith complenentary
Jitter S 0.1 rt ot 5o ps

is qreater.

in 7 ranges
uithin the

mode > 0.5
mode > 0.99.

lvlinimLrÍr amplitLrde is 2 V and

Ínaximum is 20 V betureÊn -2O U,..+2O
urith independendyvariable upper and

1o ure r f evels,

ívlinimuÍr amplitrde is 1V and

Ínaximum is 10 U betLleen -10 V..,+10
urit h independenUyvariabfe upper and

IouJer f evels.

I nde pe nde ntlyvariable in S ranges
u/ith co nti nuous co nl rol uithin the
ranges f rom S 6 ns...100 ms at an

amptitLrde- of > 4 V and from
I ns. . .100 ms of an aÍnp.Litude

belour 4 V.

Set times remain constant uJhen the
pulse ampfitude is varied,

I ndependent variable in I ranges
urith continLous control urithin the
ranges f rom € 6 ns.,.100 ms at an

amplitude of >2 U and fronl
B ns, . . J 00 ms at an amplilude
be 1o ur 2 V.

Set tifires remain constant urhen the
pLIse drpl.L LLde s va r'êd.
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Amplitude Ii'riter By an externa.L d. c. source lhe
urith 5 kO load upper pulse Ievel rnay be lirnitEd
at plJLSt OUT to any value betureen -18 V and

+20 V and the lourer PLrlse level to
any vaLue betuJeen +18 V and -20 V.

The inp!t resistance of the
limi te r measured betuJeen !pper or
lourer terminals and earth is more

than 1 kO,

Ampfitude limiter The upper and Lourer limlts are

ulth 50 O load 50 % of those at 5 kg Load'

at PLJ LS t 0UT

protection Short and open circuit safe
protec ted against transients and

d,c. voltages betuleen +20 V and

20 u.

Timlng The pufse is delayed 50 ns plLrs

set delay from an external
triggering PUlse '

Clock out

Amplitude +2.5 V into 50 O and +5 V into 5 kO

Source impedance 50 O

Rise and lall times Approximately 6 ns

Duty factor In fastest .ange 0.25 to 0.45. in
t're other rorges 0. t L0' 05 '

protection Short and open circuit safe urith
d iode protection against transients

ïiming pLrlse occurs approximate-Ly 'l5 ns

pLus set defay ahead of main pulse
and 15 ns afte! an externaf
t.lgqe ri nq pulse,
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Auxilia!y out

Amp.LitudÊ +2.5 V into 50 0 and +5 V into 5 ko

sou rce impedance 50 Q

Rise and fall times Approx.iÍnatefy 6 ns

Duty factor As set by DURAÍI0N Controls

Pulse mode Sinqle or double Pulses

proteetlon Short and open circuit sale u/Íth
diode protect.ion aqainst transients

TÍming pulse occl.lrs approximately 15 ns

Pfus set defaY ahead oF main PUfse
and J5 ns afte I exte r naf triqq pLrIse

DC lo 90 lYHz

200 mU p-P

Variable from -2 V to +2 V and

from -20 V to *20 V urith 10r1 Piobe

Triqg slope Sefectable leadinq or trailing edqe

Ívlaximum voftage in jzo v

Input impedance 1 VA//2O pF suitable for probes

PM 932? (DC to 15 PlHz) and
pr1 9150 (Dc to 50 ÍYHz)

14anua.I

Exte rnal in

Frequency ranqê

Sensitivity

Trigq levef

SinqJe shot by means of a push button.
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2.2. Gener:al

lvlains voltags a5 I'o 115 V, 100 to 1r0 V and

2AO to 265 V suritchable betureen

the ranqÊs

í\4ains frequency 5O Hz ot ó0 Hz sofderable betureen

Lhe ra nq es

Poure r consumption 90 VA

li/idth 280 mm

He i 9ht 133 nn

Depth f60 mm

9ks

Dimensions

l,l/eight

J. Accessories

f.1. Standard accessories suppfied urith the inst.ument

I nai ns cable
'l manu al

,.2, Accessories to bê ordered separately

50 O feed through termination i W pl'4 958'1

50 g ï-piec€, pouier splitter plvl 9584

50 O feed throuqh termination 1 ií Pl9 9585

Coaxial cable set 5 x'l ns' 4 x 2 nsr S x J ns and

f x '10 ns PPI 95BB

10:1 attenuator probe DC lo 15 MHz PM 9J27

10:1 attenuator probe DC to 50 PlHz PM 9t54.



4, Bloc k diagram description

4.1 . Í nte rnal clock

The interna-L cfock qeneratÉs square urave pulses from
urhich afL intêrna.I pulses are derived.
Suritch REpEïITI0N TII4E and its vernier elve repetition
L, nFS betu,eer 1 s aro 20 ns.
The internal cfock is suitched on urhen push button
INï. CL0CK is depressed.

4.2. Trigger cireuit and qatinq

In tXT. TRIGG mode the pulse generator can be triqgered
by the positive or negative s.Lope of an external signal
appfied to EXT IN, the triqger fevel is sêt urith
potentiometer LEVIL betureen + 2 V and - 2 U.

The trigqeri,ng signal is Fed via an amplif.ier and
impedance converter to a Schmltt triqge. urhere the
signal is made suitable for the .enaining circuÍts of
the generator.
tíith no triggerinq siqnàf appfied, a sinqfe pLr.Lse is
generated by lhe Schflitt triqger urhen push button SINCLE

SH0T is depressed.
l^/ith suiitch RtpETITI0N TIME set to any of its time
positions the Schmitt triqger can be gated by a signaf
appl ied to EXÍ IN.
Bursts of pulses urhich are synchronized urith the
positive or negative slope of the qatinq signal are
then obtai ned.
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4. f. Clock out ampfifier and first pLrlse shaper

Tn external triggerinq Írode the input to the clock out
aÍnplifier and fÍrst pulse shaper is fed f roÍn the Schmitt
triggen, in gate and internal mode the input is led from

the i nte rnaf cLock.
I n externaL triggering mode the outpLrl frofir the clock
out amplifier is a pulse urith fixed aÍlplÍlude and has

the same time parameters as the inpLrt signaf al
socket EXT. 1N, the output from the pulse shaper is
need-Le pulses urith lhe same repetition time as input
sí9nal at socket EXT. IN.
In external gate and internal mode the output from the

clock out amplifier is sq'Jare urave pulses urith fixed
ampLièLrde and set repetition time, the oLrtput from the
pulse shaper is needle pLrlses ulith set repÊtition time '

4,4. Delay circ!it, second pufse shaperr 9ate,
circuit and auxiliary out ampfifier '
The delay circuit gives puLses ulith set delay
second pulse shaoer urhich leeds needle pulses
duration circuit and the gate c-i!cuit -

1n doubLe pulse mode a gate signaL is fed frofit
eircLrit to lhe dunation circuit ulhich qives a

pLrlse.

The output I rom the duratio n circuit is singf e

pu.Lses urith set duration urhich are led to the
mode circLril and the auxifiary out ampfifier.
Sockel AUX 0UT gives the output flroÍn the a!xil
amplifier, a singLe or double PUlse uith flixÊd
and set duration and deIay.
The repetition time is determined by thÊ exèernal signal
at IXT. IN Ín external triggering mode and by suritch
RIpÊTITI0N ÍI14E and its vernier in qate and internaL c.Iock

Ínode.

duration

to the
to the

the qale
double

or douLrle
pulse

iary out
amplilude



4.5. PuIse mode circUit, dilferential amplifier and

ramp generator.
ïhe inputs to the pulse mode circuit are square u/aves

from the interna.L clock or single/double pufses from
the duratlon circuit or externaf pulses from thÊ
Schmitt triqqer.
The selected output from the pufse mode circuit is fed
via differÊntiaf amp.Lifier to the ramp generator circuit
uihere the rise and fafl tÍme is settled.

4.6. 0utFut stage and amplitude Iimiter

lrom -he rdmp generator Lhe s:gnaL is fed via a

multipfie-r,lei.cuit to the Iinear output amp.lif.ier, the
ampLitude is set urith lhe upper and Iouer potentiometers
and norÍnaf or comp-Iementary pufse mode is chosen by

ÍIeans of p rsh buLLors.
By connecting a d.c. voltage to the input sockets of
the limiter the pulse out amplitude can bB -Limited
and prevent damaqe of eircuits connected to the socket.
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5, I nstallation

Before any other connection ís made' the protÊctive earth
terminal sha11 be connected to a protective conductor.
( See seetio n earthing).

5.1. Plains adj!stment and fuse

The plY 5716 ean be converted into three mains voltage
ranges by shifting thê urires at BllJ40'
Before -inserlÍn9 the mains pLug into the mains socket,
make sure that the instrumÊnt is set to the locaL mains

voltaqe and freque ncy.
iíhên the pulse generator is urired for 85 V to 1'15 V

(fi9.5.1.) or 100 V to 110 u (fíq. t,2. ) the malns fuse

should be 6.3 A delayed action and urhÊn it is wÍred for
200 V to 265 U (fíq.5,3.) it shou.Ld be 1.15 A deLayed

act.ion,
Ívlake sure that only fuses urith the required rated current
and of the specified type are used for repfacement'
ThÊ use of mended fuses and the short-circuitinq of flrse

holders sha11 be avoided, The Ínstrument shaLL b9'

disconnected from all voLtage sources urhen a fuse is to
be replaced or urhen the instrument is to be adapted to a

dlfferent mains voLtage, The fuse shalI be repfaced only
by a skilled person uiho is auare of the danger involved...
Ívlains Frequency can be set to either 50 Hz or 6o Êz by

interchanging thE urires betureen BLlJ20 and BLJJl0.

Fiqure 5.4, shours the puLse generator urired for a mains

frequency of 50 Hz and figure 5.5, a mains frequency of
60 Hz.

The instrument shaff be set to thê focal mains voLlaqe
and frequency only by a skifled person urho is aurare ol
the hazard involved.



n5 l15 v Fiq.5 1

100 . 130 v Fig.5.2

200 . 265 V Frg 53

t auJ40

50 Hz Frq.54 60 Hz Fig.5.5
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5.2. Earthing

Before suritching on, the instrument shafl be connected

to a protective earth conductor in one of the follouring
tuJo uray s:
via the protectlve earth terminaL or
via the three cole mains cab1e.

The mains pfug shalf only be insented into a socket

oLrtlet provided ulith a protective ea.th contact..
The protective action sha]l not be neqated by the use of

an extension cord ulithout protective conductor,

iíARNINGT Any interruption ol the protective cBnductoi

inside or outsidê the instrument' o. disconnection of

the protective earth terminalr 1s Iikefy to make the

i nst rume nt dangerous.
I nte ntional lnteiruption is prohibited'
h/hen an instrument Ís b!ouqht from a cold into a ularm

environment, condensation may cause a hazardous condil'ion'
Therefore, make sure that the ea.thing requltements are

st rictly ad he red to.
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6, Controls, input and outp!t connectors

o
@

o
@

o
@

RTPETTTION T IIVIE

DELAY

DIIFATTON

TRANSl TION T I I.1E

RISE

FALL

INÍ. CLOCK

Sets pulsE repetition time in
I steps.

Pulse repetition time vernier.
Pr:ovides over.Lap be tuee n ranges,
urhite dot indicales zero position.

SeL_ prLse delav i 1 7 sLeps.

PuLse de Lay vernie r.
Provides overlap be tuje e n ranqest

urhite dot indicates zero position.

Sets pLlse durati o n in 7 stePs.

Pufsê du ratio n vernier.
P ro vidÊs overlap betureen ranges,

urhite dot indicates 2ero position'

Sets transition time in B stePs.

CorLilLoLs ielt'n9 ol pLlse r'se
time uithin transition ranqe

set urith suritch TRANSITI0N TIfIE '

Continuous setting of PUlse f alf
time urithin transition range

set urith suritch TRANSlTI0N TIt\4E.

Sets pulsÊ qenerator to internal
o pe rati ng mode '

Allours single shot operation urith
pus h- butto n SINGLE SH0T.

14AN. TRI CG
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@ E Xr. GArE

__rt_

@ EXr. cArE

Sets generator to qated operation
urhen gatinq signal is applied to
soeket EXÍ. IN,
PositivÉ-qoing edqe of qat i ng

si gnal ope ns gate.

Sets generator to galed openation
ulhÊn qati nq si 9na1 is appl ied to
soc ke t EXT. IN.
Ne gat ive -going edge of gating
signa.I opens qate.

Sets generator to êxternal
t ri gge ri nq ope rat io n urhen

ex Le Íl.al Lr 'qqe r: rq _ 'oral s

app.Lied to soc ket EXT. IN.
Positive-qoinq edge oF signal
starts the trÍggÊring.

Sets pulse generator to external
tri qqe ri ng operation urhe n ex te r naf
t!iqgering signaf is applied to
s oc ket EXT. IN,
N e qative -qoi ng edge oF siqnal
starts the triggering.

Exlerna-l siqnal applied to EXT, ÍN.
determi nes pulse duration,
Rep. time, defay and d!ration
co ntrofs are disconnÊcted,

@ EXT. TRI GG

@ EXT. TRIGG

@ EXr. DUR
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PULSE 14ODE

ru Sets pulse generator to .square
ulave modÊ. Delay and dunation
controfs are discohnected.

@ -rL

@ rr-iL

@ NoRr4

() c0r4pl

Sets prrfse generato. to singIe
pulse mode operation.

Sets puLse generator to doubLe
pulsê Ínode operation.

Sets generator to normaf pufse
mod e operation.

Sets generator to complementary
pu-Lse mode operation.

OUTPUT LE UE LS

@ UPPER Sets upper pulse levef from
+ 20 V to -24 U aI:, 5 kQ load,
and lrom +10 V to -10 V at
50 O load.

@ LOWER Sets fourer pulse l-evel ftom
+20 V to -28 U at 5 kO load
and +10 V to -10 U at 50 O load.
N0T[ | lvlaximum difference betu]een

UPPER and L0!íER settinqs is
mechanically interlocked to 20 V

urith 5 kO foad and to 10 V uith
50 O load.

w
@
@

A14PLiTUDE Ll11I ÏE R

UPPER

I
LOb/ER

An exte rnaf d.c. vo-Itage
Iimits output voltage at 5 k0 Ioad to
applied d.c. fevef .
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PI]LST OUT Pro vide s output PLrIse.

AUX OUT provides output puLse urith
fixed leveLs and transition
time suitable for TÍL appficatÍons '
De-Iay and duration nranualfy set-

in alL Ílodes.

@ c LocK our p rovides internaL clock frequency
in EXT. GAÏE and 1NT. CL0f,K modes.

Ir' EXT' TRTGG ANd fXT. DUR MOdES

it provides a s haPed urave I o rm

uith the FrequencY oF the

external s.ÍgnaI aFPlied to
s oc ket fXT. lN.

Accepts ex te rnal triggering oi
gat ing signals. lvlÍnimum amFlr'tude

0.2 U. I nput impedance is 1 MA//2D pí

suÍtable for passive 1:10 Probes'

De fi nes lhe threshold Ievel of
external input over a rangÊ

of -2 U to +2 U.

Pulse generator Provides one

sLrg-e pd-se uieF P-s5-bJLfn'r
14AN. TRI GG is dePrêssed.

14 ai ns suitch

I nput c onnector for mains suPPLY

Prorecí ion Partl connecLoD.

@ EXr. ÍN

e, Ltvtl

@ s TN GLE sHor

P0Lrla R@

@

@
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?.0peration

7.1 . 0utput lÊvels and ampfitudÊ limiter

The output 1eve.L at pULSt 0UT is set urith the tiiro sfide
pote ntiomete rs UppER and L0l^iER'

The UppER potentiometer sets the upper pulse Ievel froÍr
*10 V to -9 V at 50 O load and from +20 V to -18 V at
5 kO load.
The L0\i/ER potentiomÊter sets the louer pulse LeveI lrom

+9 V to -10 V at 50 Q load and from +18 V to -20 V at
5 kO load.
íqaximLrm dilference betureen UPpER and L0h/fR settings is
Ínechanically interlocked to 20 V at 5 kO load and to
'1 0 V at 50 Q load.
14Ínimum diiference is intetfocked to 1 V at 50 Q load and

to 2 U at 5'kO load.
By connectinq an external d.c. souI:cÊ to the A14pLITLJDE

LI14ITIR-S sockets the upper and Iouer pulse leve]s at
pULSE 0Uï is liÍrited to the applied d c. levef e,q. sLrpply

voltaqe of C lvl0 S circuit.

7.2. Auxiliary out and cfock out in internaf and external
operatio n

AUX OUT gives a normal signal uith an amplitude of +2.5 U

_into 50 Q and +5 V at open circrrit'
All time paraÍneters except for the transition time are

variable.
CL0CK 0UT is connÉcted to the cfock in internal operatron
and to EXT.IN, in external operation.
The output is a normal square uave siqnal rith set
.epetition time in internaL mode, in externa.L mode the

repetition tiÍre and du.ation is determined by the externaf siqnal'
The output stays unaffected by the settings oF the other
controls in both inteDnat and extePnal operation and has

an ampfitude of +2.5 U into 50 O and +5 V at open cir.Lril.



pULSE 0UT gives a sq!are urave a single pulse or a double

pLrlse, both normal and eomplementary mode is poss ibfÊ '
AII time and amplitude parameters are variable in sinolÊ

and double pufse mode, in square urave modÊ al1 parameters

excepl for delay and dLrration are variable '

7.4. PuLse shaping

- Connect the input siqnal to EXÍ IN.

Depress pLrsh button EXT DLIR and select normaf or complementary

mode

Set the triqgerinq LtVtL
The pULSE 0llÍ nour qives a siqnal urith the same repetition
time as the inpr-rt siqna-I and duration as set urith the

triggering fevel control ' Transition timE and outpLt
le ve.L s are variabfe.

l8

7-J. Pul se modes at

Fiq 7.1 PuIse shapinq

FUlse oLrt in internal oPeralion
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7.5. S i nqle shot

- Depress [4AN TR]CC push button and set desired dlr.ation
and transit io n time

- Select normal or complementary mode and set the outpLrt

The pULSE 0LlÍ nour gives one sinqfe pufse uríth set puLse

paraÍneters urhên push button SINGLE SH0T is depressed

7. 6. Ex ternal triqqering

- Conneet the triggering signaf to EXT IN.

- SeIeet positive or negative slope triqgering uith push

b!ttons EXT TRIGG and set the triggering LEVEL

- Select single or doubfe pufse and normal or compLementary
pllLSt 140D ,

- SeIect desired pu-Lse parameters except for the repetition
time ulhich is determined by the triqqering signal .

The pULSt 0lJT nou gives a siqnal urith the same repetilion
tÍme as the trigge.ring s.iqna.I and the rest of the pu-Ise

parameters as set urith the front panef controls.
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?.7. ExternaL gating

- Connect the external gating signal to tXT IN

Fi9,7,2. Gating on negative sloFe

Sefect gating on neqative or positive slope of gating
siqnal urlth push butlon eXT GATt and set lhe trigqerinq LtVIL

SefEct the desired puLse parameters ol the qated slqnaL
urith the front panel controfs.
positive-qoinq slope of thE gating signal tLrns the
internal clock on in positive gate mode.

In neqalive qate mode the neqative-qoing slope ol the
gating siqnaf uilf turn the clock on.

The l'i.sl gating pufse urilL aluays FalL exact.Ly toqether
urith positive or neqative slope of the gated signal .

The Iast pLfse maintains the set duration even if the
qati ng pulse ends d!rinq the last qated puIse.

galing s;gnal

gdled signol

gaí;ng signot

s;gnol

íí9.7 .), Cating on positive slope
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I ront panel

Rear panel
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