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WARRANTY

LeCROY RESEARCH SYSTEMS CORP. warrants each instrument it
manufaetures to be free from defects in material and workmanship under
normal use and service for the period of l-year from date of purehase.
Custom monolithics and hybrids sold separately and all spare or
replacement parts are wananted for g0days. This warranty 

_ 
extends - only

to' the original purchaser. This warranty shall not appty to fuses,
disposable batteries or any product or parts whieh have been subject to
misuse, neglect, aceident or abnormal conditions of operations.

In the event of failure of a product eovered by this warranty' LeCroy
will repair and calibrate an instrument returned to the factory or- -al
authoriied service facility within 1 year of the original purehase; provided
the warrantorts examination discloses to its satisfaetion that the produet
was defective. The warrantor ffi&V, at its option, replaee the product in
Iieu of repair. With regard'to any instrument returned within one year of
the original purchase, said repairs or replaeement wiU be made without
charge. If the failure has been eaused by misuse, negleet, accident or
abnormal eonditions or operations, repairs will be billed at a nominal cost.
In sueh case, an estimate will be submitted before work is started, if
requested.

The foregoing warranty is in lieu of
implied, ineluding but not limited
merehantability, fitness or adequaey for
LeCroy Researeh Systems Corp.r shall
ineidental or consequential damagest
otherwise.

all other warranties, express or
to any implied warranty .of
any particular purpose or use.

not be liable for any sPecial'
whether in contract' tort or

IF ANY FAILURE OCCURS, notify LeCroy Research Systems Corp., or the
nearest service facility, giving full details of the difficulty' and inelude
the Model number, sériaf number, and FAN (Final Assembly Number) or
ECO (Engineering Change Order) number. On receipt of this information'
service Oata or shipping instructions will be forwarded to you. On reeeipt
of the shipping instructions, forward the instrument, transportatio,n prepaid.
A Return 

- - Authorization number will be given as part of shipping
instructions. Marking this RA number on the outside of the package will
insure that it goes directly to the proper- department within LeCroy.
Repairs wiU be made at the service facility and the instrument returned'
transportation prepaid.

ALL SHIPMENTS OF LECROY INSTRUMENTS FOR REPAIR OR
ADJUSTMENT should be made via Air Freight or 'tsest Way" prepaid. The

instrument should be shipped in the original packing cartonl or if it is not
available, use any suitable container that is rigid and of adequate size.
If a substitute container is used,' the instrument should be wrapped in
paper and surrounded with at least four inches of excelsior or similar
shock-absorbing material.

ll



IN EVENT OF DAMAGE IN SHIPMENT to original purehaser the

instrument should be thoroughly inspected immediately gPon original
delivery to purchaser. Att mâteiiat d the container should be cheeked

against the enclosed packing list. The manufacturer udU not be

rËsponsible for shortagis afainst the packing sheet u119ss notified
immediately. If the instrument is dam'ged in any wayr 

". +i* should be

filed wittr the canier immediately. (to obtain a quotation to repair
shipment damage, eontact the LèCroy factory or the nearest service
facility).

DOCUMENTATION DISCREPANCIES OR OMISSIONS. LeCroy Researeh

Systems is committed to providing unique, reliable, stateof-the-art
iristrumentation in the field ol high+peed data acquisition and proeessing.

Because of this commitment, thJ Erigineering Department at LeCroy is

continually refining and improving the performanee of produets. While the
actual pËysical miOifications ori'changes neeessary to improve a models
operatio-n 

-can be implemented quite rapidly, tJre corrected documentation
assoeiated with the unit usually requires more time to produce'

Consequently, this manual may not agree in every detail with the
aceomianying turit. There may be small discrepaneies that were brought
about 

- 
by- cùstomer-prompted engineering ehanges or by 

- 
ehanges determined

during èalbration ù our Test 
-Department. These differences usually are

ehan{es in the values of eomponents for the purposes of pulse shape'

timirig, offset, etc., and only rarely include minor logie changes. Where

any éûcn inconsistencies exist, please be assured that the unit is eorrect
anâ ineorporates the most up-to-date circuitry. Whenever original
discrepanciès exist, fully updated documentation should be available upon
your request within a month after your reeeipt of the unit.

ANy APPLICATION OR USE QUESTIONS, which wiu enhance your use of
this instrument wiU be happily answered by a member of our Engineering
Services Department, telephone 914-425-2000 or your loeal distributor.
You may address any correspondenee to:

LeCroy Research Systems Corp., ?00 S. Main Street'
spring- valley, New York 109??, ATTN: Engineering services Dept.

European Customers can contact:

LeCroy Research Systems Ltd.
Elms Court
BotIey
Oxford OX9 zLP England

LeCroy Researeh SYs. S.a.r.l.
Avenue Du Parana
Z.A. De Courtaboeuf
F-91940 Les Ulis' Franee

LeCroy Researeh SYstems SA
SL Avenue Louis Casai
1216 Cointrin-Geneva
Switzerland

LeCroy Research SYstems GmbH
Treitschkestrasse 3

Postfaeh 10 37 67

69 Heidelberg
West Germany
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ATTENTION\:.(l

SEE POCKET IN BACK OF MANUAT FOR
SCHEMATICS' PARTS LISTS' AI'ID ADDITIONAT
ADDENDA WITH A}TY CHANGES TO MANUAJ.,.

ATTEN-TIO,N
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NIM Model 620D

&Channel Discriminator
With Veto and Summing OutPut

IN: 50 0 inPut.

''

OtIl: Voltage source outPuts; Logical '0' = O V;

Logical. rrilr - à-800 stv'

gfIDTH Adjustnent: 5 nsec fu1ly counterclockwise;
22 nsec fulJ.Y clockwise.

Threshold Monitor Point: Reads 10X actual threshold'

TIIRESHOLD adjust: -30 mV to -1 volt; stability
<o.2t/oc.

OTIIPUT: Sr:nning output supplies a curlent pulse of
-2nA for each output in t'he Logical .1rr state'

INHIBIT Input: Requires NIM level signal to inhibit
alJ. eight channels; InPut Z = 50 0.

ENGINEERING DEPARTMENT
LeCroy Research SYstems CorP.

Spring ValleY, New York
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NIM Model 620D

8-Ghannel Discriminator
With Veto 3nd Summing Output

The LeOroy Model 620D is an economy 100 MHz octal discriminator. lts common
lnhibit and Summing Output make it a versatile instrument for a variety of physics
applications. The 620D is based upon the Model LD601, a hybrid discriminator front
end which is used in many of the popular LeOroy high energy physics discriminators.

The 620D offers a low minimum threshold of -30 mV, which is continuously variable
up to -1 volt via front-panel screwdriver adjustment. A threshold monitor point is
provided to permit the measurement of the threshold level with a common voltmeter.
The stability of the threshold is <0.2o/"1"C to assure accurate results in varied operat-
ing environments. The low input reflections ol <4/" provide substantial protection
against multiple-pulsing due to reflections, a special necessity when working with low
thresholds.

Designed to operate at maximum CW rates in excess of 100 MHz, the 620D offers a
double-pulse resolution ol 9 nsec and a propagation delay of 7.5 nsec. These discrimi-
nators are non-updating, requiring that the output returns to zero before retriggering
can occur.

The discriminator outputs are low impedance voltage outputs providing output levels
greater than -800 mV into a 50 O load. The output durations are presettable via front-
panel screwdriver adjustment from 5 nsec to 20 nsec. Output risetimes and falltimes
are <2.5 nsec.

A front panel summing output supplies a current pulse of -2 mA amplitude and 2.5
nsec risetime for each discriminator output which is in the logical 1 state. This feature
may be used for multiplicity logic decisions in hodoscope systems, lead glass, or
scintillator arrays.

The Model 620D has a built-in front-panel fast veto input which permits all channels in
common to be inhibited for the duration of the veto signal. Veto must overlap the
leading edge of the signal to be inhibited and must precede it by approximately 5
nsec.

June 1980

lnnovators in Instrumentation

HIGH ENERGY PHYSICS DIVISION
LeCROY RESEARCH SYSTEMS CORPORATION r /Qg SOUTH MAIN STREET. SPRING VALLEY, N.Y. 10977

TWX:710-577-2832 CABLE:LERESCO TELEPHONE:(914) 425-2000



r-

SPECIFICATIONS
NIM Model 620D

S.CHANNEL DISCRIMINATOR
WITH VETO AND SUMMING OUTPUT

INPUT CHARACTERISTICS

Signal lnput:

Bin Gate

Veto lnput:

OUTPUT CHARACTERISTICS

Logic Outputs:

Summing Output:

GENERAL

Maximum Rate:

Double-Pulse Resolution

Time Slewing:

lnpulOutput Delay:

Multiple-Pulsing:

Packaging

Current Requirements

>100 MHz, input and outPut.

Less than 9 nsec at minipum width setting.

1 nsec for input amplitudes 100% of threshold and above.

7.5 nsec nominal

None; one and only one output pulse of preset duration is produced for
each input pulse, iegardless of input pulse amplitude or duration.

tn RF-shielded AEC/NIM #1 module (AEC Report #TlD-20893); Lemo-

type connectors.

+6 V at 220 mA -6 V at 575 mA
+12 V at 50 mA -12 V at 160 mA
+24Vat0mA -24V at45mA

Threshold -30 mV to approximately -1.0 volt, (common to all chan-
nels); front-panel screwdriver adjust (screwdriver included); 50 O t 1%'

protôcted tô I S A for 0.5 psec clamping at +1 and -7 volts; reflec-
iions <4% for input pulses of 2 nsec risetime; stabiliÇ <0.2/ol"C lo
6O'C operating range; otfset O + 1 mV; threshold monitor 10:1 ratio of

monitor voltage to actual voltage.

Slow gate via rear connector and read panel ON-OFF switch; risetimes
and fàltimes approximately 50 nsec; clamp to ground from +5 inhibits;
direct-coupled.

One; requires fast N|M-level signal (> -600 mV); 50 O; must overlap
leading bOge of signal to be 

-inhibited, and must precede input by

approximately 5 nsec.

3 NIM-level voltage outputs, quiescently 0 volts, -800 volts during
output; duration: 5 nsec to > 20 nsec, continuously variable via front-
pariel screwdriver control (narrower minimum width possible at slight
expense of amplitude), risetimes and falltimes typically 2.O_nsec (max.

2.5 nsec) 1O% to 90%. Width stability better than -r 0.z/"fc maximum.
At least 2 outputs should be terminated in 50 O for optimum pulse

shape.

A front-panel summing output supplies a 2.5 nsec risetime current pulse

of -2 mA amplitude for each output which is in the logical. 1 state.
Although this ôutput is a current source, it cannot be cascaded (wire

ORed with otner summing outputs) since it is internally backterminated
in a complex impedance. For optimum waveshape in fast decision logic
applicatiôns all normal outputs must be terminated in 50 O. Output
widths should be set to > 10 nsec for multiplicity detection > 3. lnput-
to-"OR" output delaY, I i 1 nsec.

SPECIFICATIONS SUBJECT TO CHANGE
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4. OPERA!:CIIÀ! 3ESC3=TTC!I

4a. inpuc *,arac:e=iscics

Tbreshotci .?ange: îhe il::eshoid, rarrgie oc- tire l,Ioi,eL 62cD
Quad Disc:urinaÈcrs ls -30. nv co -i uolc. 3ecause :he iront,paael sc=ew<irll"e: adjustable 5:otenclcnet=r çeEs nore an6 nora
sensigi.ve as the tj:lesirold is i::creasei, ii evenr,::ally reaches
a poirc (a549rox!,.srace1y -600 nv) beyond, 'r,rhicn it be€cnes d:j:ie:leto set. !huS, beyonci '"::e -60C ;aV le.rel :.t, shouJ.é be assr:med, cnac
Ëte Cisc=i'i43g33 '.rijf attain its iiia:<:mrtrt chseshold. setting of
-1 'ro1È willr alnost neqligi}le aicaÊional t'.rr:,iag of the -ect.
Îlre lcr* o.ininr:a ihreshold of the llocel 62oD units makes it
-cossi.ble to use lcwer gaj,n Fhctcrnulit,plietrs, lower hiçh lro].tage
in Lhe thototubes, and to dli're FM signals over Longer cable iengUrrs
than wouLd be pcssirle with hiçher r-:resholcs. ccnlared, ç.rith a
-50 nv discri.rej::aE,or, fcr iastance, uta].izinq RG-5g cabie, the -30 u,r/Ciscriai.natct 'rrcn-Ld -cerrit cable nrns 66.7 faet lcnger than Crose
lrerEiited by a -50 ::rv ê,isc=j-ninatcr 3or equal eopliiude 5:ulses.rn addition, cre low cinim::n a:resholci hei=s nake i; ;:ossjJcle forone to back-ts3:1i:rate at Lie ehotcuultiplier to absorÀ r=flections
and hiqh amplrtucie roise. (In ti::r.s case, tire pt{ d,rives ZS i2, thefi:be cuaenE j.s si:aredr êr:d the arnpiii'Jde is hali that of the un-te:ainate<i systen. )

lhreshold tace::tairty: ifnire inost !eo5:1e ccnslêer tire i.lrreshoLcof a d,iscri.rsilator ic be thac value whjch is wri.ite:r on a spec
sheet or cete:ained by a !=ont 5ranel poe, ia =eality tjre aéualvalue not only varies f,rcm channeJ. -,-c channeL, br:c can be a stïong
funsÈion or- od:er environmental cani,itions. The external factorswith the sEcnqest effese upon rize tl:reshcld, rralue are the ;esE er-atËre coefficlent of, thsesholc and *:e pcwer supply coe.ff:-cient
of, Lh.reshold. conbining ti:ese, tire aseual tj:,reshoid, value v- isgiven by:

vt= Î!:reshold acccrciag to i-=ont panel ccntrol sertj',g
Lâat"_ ge ùrlSef : tesperar,ute cceff:.cient K ten?e:aEuie
clrange i:cm calib:acion !=n'e:aE==e : supply ccef_
icient :< vol:ege 

".:ange 
:-=om cai.:irat,1on voicage.

:== :?--'t-r5€ j:€lJ."lè :

August 1980

ENGINEEF I NG D EP.qF.Tfu! ËN.i
LeCroy Research Sysiems Ccrp.

Spring t/aile)r, New Yorr
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*reshold !1eno4/: I;:. crCer ior an e-çe:inenEê: to be assur=e :f
a ireil Ceflned, .:Sreshcii ',-al,'re, :: :ltlsc ;e lncepencenc or ;he
ti5,ical ecndj.eicns enecuriEese<i :n i;s ':se. !'Ihile cne ioes :lce
exEeæ la.rçe c-lançes in basic 5:uisa shaçer êP:c., a éisc=iarnaccr
does ex;:e=j.ence ali 'rarieeies of, -:ulse ;:ai-r sepasat:"on. I.i a

d,i.sgjsieaÊer's 3h5esh€ici ls af,iec-*ad by :;erricus evenes' i: is
said Bo have tàsEshold netno!7. To ei:e e.'q:erlxencal ::hYsicist'
ebis is eidi:icnai tj:seshold unce.É,â-intY, siace --he C:se=isinatcr's
tbresholci jcr a;:Y given elterlt Ceglenis rl'Fcn tJle eiapsed ij.ne l:cm
t5e preceéing :::reshoid c=cssi:ç. !;i ;cse iisc=-tj.:atcr5, ch=esi:olci
Ëe6o4r (or seccnd -euj.se sêns:.tivi":1ti beccmes nuch larçes as ihe
lulse separacions ate redueed" '*:e eifeæ, can be f'J--r--he: âgg:avated
i:V tlre a.orBlitude cf the prececiSg sig=al, so nuch so wieh scme
ci.rcgits, tbat, an over,3.oac or :roise llrrJ"se can efiectively Faralyze
tire discri.ui::atcr lor tlseshold level signals for 10's of, nano-
gecsads 'folJ.owiag tlre ove=Load.

$ote thaE i"n fiçse 2 tne 'Jrrashol<i nemotT ef,fect for the seccnci
guJ"se j"s s6g for al"l sçraci.eg ivider ehan 9 nsec. The seeond graph
(i.e., ûre one nore favora.bLe to the èiscrimi::ates) shows 3;tceÊt-
ionally cLaar response w:.de vi:tually ne ef,iect, i:r evidence above
,'ô ( æ<ap

ttrreshoiri CaUàra+-i.cn: Detssri:ration of the i.nPut tbreshold set
by ahe f,rcnt .panel ccngol has t'yirieally req:i:ed .:ire experinenter
!s sslihgate eait change in setei:rg wit.rr an exteclal pulse souEce
asd osciliosccpe " llewer disc=j;ri:rêtors of,ier a f=ont panrel cest
poiat'rhe-se éc le'rel i"s -oroçof-ioaal eo the ac--ual i'isc=ini::,ator
tbreshold. lloÈ onfy does this al.icrv :apid and sJ;tpie de--s=rinatj.on
of tirreshold, bu-- !t aj.so aj.Icws the expe=j.nenter to easily reÈ:l61
the tb,reshold level tc a ;:re'rior:sJ.7 racoried secting. the ccnven-
iencs, and therefo=a tire use!':1::ess, of this feat'ura is st:cngly
dependenÊ uFon Ëhe chasactegis-.:cs of this nonitcr volgage, -oag:ic-
ularly its li-eea.r SlroEloæionaliey "rith elre tlr.sasholC secting. Fig:re
3 i.ndicat,es ehe cha.ract,eristic ctrlte fos the LeC.roy yai'el 620D
èiSC=a'ni aAÊCE:t.

4b" 620D Threshold teresis

ilysteresis 'i c built-jnto the f,:iont end, such that every thresiioici
crossing will not trigger the élse=iminator unless th.e ;irevious signal
has returned to below approxirnately -15 mV. ?!tts avo*ds muùÈeple
putsing due to. Eor exaarple, €ine structure r:d,ing on a flat-È-opped.
gulse that may ir+ing r:,he pulse above ani, belsw threshold. See figure 4.

August 1980 4.2
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5(J n::cL

- -15 rnV

- -3OnV INPUT PULSE

EXAMPLE A
q

- --l5mY

tÀrÊrrT oilr <F
-gê{.;gE
EXAMPLS B

<r-- lQnSEC--.-+

(

FTtrIE 4

Ia Etasr!:le Â, the 5lulse shape 'rariations or' i.h,e ingut pulse will not .re-
t:agger -.5e d:sc=i-ni;racor even i'hoqgh eney c=oss t:ie eh=eshold le'rel aÈ
a eine e-.<ceecij.nç:he DF-o. of :jl,e':nic. !n ixa.uçle B, sj,nce t-le inpue signal
does ço bac.k Ctrough -15 af anci -*1en once açaj.n rises :c exeeed ;iT e -30 nv
tlrreshold ie'rel . t'ue disgj.uinatos cuttues would resuJ"i" Since ie€oy d:s-
csi"srinacqrs :.re aose oftan useci wit.tt phoconulï:5lJ"iess aad plastic sciatii-
lators, anci si;rce the cha.rac:esistlc -culses oue of tris eype cietector are
tg:ically smooûr for eacn inciiviciual. etrent, au.Lij,;lLe out?uts should, only
occi:r when they represenc aul:i!)le elrencs.

EN G N N l: U E A F1 I tvl Ei\l
LeCroy Research Sysiems Ccrp.

SPring Valle:r, \!e,.rr YcrK
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-

Input refLeccions 5rrobably acccr:nt jor ihe najor:.tr1 o! discrj-lrirator
:nri::.pte-5rtrlsi.ng !:roblaps enccuntered !n an experi-nenc. i,s ciscri.m-
inator Lh:esholds have beccne lower, the amorrnt or- reflected signal
reguired co ret=igger Ehe r:nit has decreased -3rogorticnalJ.y. Unless
tsJre percentage of inçut reflections is :educed alonç witir the minj-nr:m
:5resho1,l, r7:1s9, trhe exç:erinencer ilnds hi.nseli in ihe situation .,virere
nuliiple-puLslrg negates Ltsre ':sersi.ness or Lower ehgeshold- The j;1-
-out relLections or- a discri.minator es'fec=irreL? dete:r,1ine r-!:e allowa.ble
dlzn:rni g riuge oi event o! noise input siçnaIs.

On t-he e:çerJoental. flcor, a lj.rniteC dyn"ai c range nay uean thae
ninimr:r tirreshold val.ues ivill have io be set àigher to preve$t
Etrltiple-pulsiag on noise or larqe (shower) event signals. In
addition, high input reflections also lirnit ;i1e abili:y of a Ciscrim-
inator co be used Ec restandardize togic siçnals which have been
degraded, by long ca.bles.

Figure 5 shows the marcj..nr.m inpuc voltage and allowable éynamic

=eulge as a iunction of êiscriro.inator iaput rec-Lect:.ons.

.1s is evi.den!, the 620D dj-scriminatoi is protected
i.aprovenena in i.npuÈ reflecticn suppresslcn over :.hose gre'riously
availa.ble. Becar:se oi the extramely low refLection ccefiicient of
the 620D (i.e., <27 for inputs of risetine à2.nsec), rnaxi:num,
input signal j.s nore than a .rolt larger than it would be for a
unit exhibicing the tiçicaL lOt reflections, offering fj.ve ei.ues
increase in the dj.scriainators' dynanic range.

4C. fnput Protection

The inputs of the l,Iodel 620 D discriminetors are protected
eo 5 A for 0.5 psec, cla.srllj':rg at +l and -7'roits.

The DC protection is lisiteri by atre 0.25 çvatc dissipation l.ilaic
of the inpuc resistor, '.,vhich can be assuned tc offer -crotectlonagainst DC signals befnreen -5 volts and +5 volts.

ENGINEEFI NG DEPAFTMENT
LeCroy Research Systerns Corp.

Spring Valley, New.Yorx
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4e Xnhi5it XnPut

the l{cdel 620D -orovides an inhj.bit funcLion for a1I eight channels "

,Ihe input i.ug:edance is 50 c and reqr:lr3s aR input pulse wi=h a

negatj,ve alrpU-tude equal lo €r greater than 600 tnv (standalci NIi4

level 5lulse) " To ensure propes ogeratj"on when i'nhibitinç, tile
initibit inFue pulse !û:3st overlap the leadj"ng e<ige of, ehe input signal
(to be iahibiËed) and dust precede it by 5 nsec" rdhen in its
ei.ae state, -.be inhibit dgi'rer wil"l inilibiÈ t::e dv,/de se€tion of :he
tD6Ol (see tne lr:nctional. BLock Diagrarn) , it will not inirj3iè i:he

input amgtiiier on the hYbriC.

4Ë,. OuÈ?ut Clraracterisrics

!pç fmFed,ance r/oltace CutTut: Ttre Model 62@ discriminator
requires only one output dri-ver (for 3 outputs) per channel.
tlris drlver requ!.:ss :1o qr::Lescent q'J!!erLt, thereby pe=ti"tting
extreoely oall average Foerer dissi=ation '*hile still providiag
fast ouqlut, respense --iure. The outlrut, arngllitude,aleeough somerhat
depenCent oa '"he nr:nber of outBut loacis ' wilJ. al"rrays be oore neça-
cive ".han -E00 aV i-n Lte loqie "1" state.

the Low i.npedance voltage outputr stage :Esllonse t,j.trles wilL be
o5tti;oua wiren driving aÈ least trro 50 0 loads.

4q." Surîuinc Ourput: The s output (unlike the low irçedance r,'o'rtage

output) provi.des a relatively high impedance out'put. Xts p

-2 nA anplitude pulse for each channel that is in the logi
dition. Since the sumnring outPut is obta:-ned by a diode Ù

rovi'ies a
c "1" cen-
D Æt?â i rr\ :suv/ -!

4h

iS nOt a true current source output, and therefore, should not be
r,,rire-OR'ed rsitll other sumning outputs.

The output shape and response Eimes can be optimized by loading
at least tl.to of, the Chree outPuÈs on each channel that will Pro-
vide current to the surmj-nq outputs-

ô-ar:l i an

lhe LeCrcryr Sodel 620D discriminator is non-updating. In
a non-uçlriaÈang d,isc:i.ni;rator t:re outr?ut '*ilL noÈ be *<tende<i iJ
a seccnd -ouJ.se ccllâ€ in bef,ore Ûre f,issc out?ut retl:!:ns :3 zeto.
Ehe second -:ulse '*i11 noÈ be r:ir by =he disc:iai^eêcotr'

àugust 1980 4.4
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4L fi.n:inq Craraccerisei cs

!{axis:n Rate: Maxinun g.v rate capa.biliÈy of the 620D dis-
cri.uinator i,s g:aranteed aC 100 MlIz. îælicatly, L'le ma:ri.ar:s rata
is LtO l4Ea, wi.Ëh soe r:nits beiag cagla.ble of operarion up ro 120 llHe
forrz gn:1J. btrrsts of, i.açut Fulses.

9gghle_Prrl5e_8-esolurion: The speed of, a discri.od.naÈor is 5rrac-
ciee.lly def,ined by its <ierr.ble pulse resolution or the tirae betïreea
the leadiag edqes o.f the nost closely spaced pulse gai! eo which
the discriniaaËor produces t:rro d.istinct outEut _oulses. Àl.Ltrough
s+nFle ia concept, tlis speci5icat:.on can be nisleadj-ng r:nless the
inpqt condieions are precisely def,ined and, anbigr:,ities !n perfo::aance
arra disclosed. Characeeristic cu::ves whicir more edeguatel,y d,escrj.be
dou.ble pulse resolution arè'inaicaÊed and, d,iscgssed, below.and in
f{gure 6.

Double Prrlse Resolutioa 'rs. rnput ÂamliÈude: The double pulse
resolutior of, some âi cstÈn:klacors is a strong f,':nction of, tbe anorr.nÈ
of, overdrive. rylri€al arrornalies inc.l.uCe substantiaJ. increases in
antrliûrde to aCrieve ninimr:m -sulse !,ai,r resolueion (whic.lr is an
effecËive ?hreshold increase as a fi:nct,ion of rate) and/or l'imited
input dynarnic rErnge over which the d:lsc=ici;rator adheres to speci-
fieations. .c, third effecr is egrrivalent to erac.king e:!3or. Does

a .{tscsi.minator have 3 nsec DPR if !Ê neves produces outlrut lrulses
sçaceé ûore'cJ"osery -Jran lo nsec aFarÈ? r$ scme cases Èhis ef,fec-
tive tiçiag e,;iÉer can be aueh larger tlran tine shj..ft d,ue to in-
tsj:rsic sle'rring br ri.seÈj-ae dependenË slerrj.ng. Fiçr:re 6 shcss tbe
oinisua dor:.ble -ouise resolution of rhe LeCsoy Model 620 D'
di56'ininaËcrs aE a r-urlction of inpue :nEllitude f=æ threshold to
10X threshold,.

Il is '*or!h notJ.ng that tJre 620 D maintains a DPR of r:nder 9 nsec
f,or '11 i.nputs over tbe 10:1 dyna.oic range. .{llhough neÈ featured
ëut Bê:rt of elre getlerâl specilicaeions, elre dor:ble pulse resoluËion
is mrdr better than specified over m€st of the s:e.sured dfnasric
tEtrrge" Also significane is ûre a.bsence of trackj.ag error aÈ tlre
liBit of Lbe discri.uinatorrs irçue Berro:mance. Throughout tlre
measu;ed rilngie, tJre ti.ne shiJt of the €utpuÈ averaçies 2.54t or
ag:5urcxi:aately 200 psec.
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Doub ?aca v5- : The DPR ef, a disesj.loiaa-
is a sc=ong ir:nc:eon -.lre ciu:ac:on of tlre fi:st pulse i.n an

icgut oai!, si.nce rJ:rs wititir a.fjec:s 'che reccvery tine êlJ"cn.led the
,iioe=biaator iaput stage betïeen 'J:e ï..ro pulses. Il Lbre êouble
grulse resolucion !s not lj'neas '*ith iaE:r:t, width, iÈ cay nean elraÈ

tJre discrj.nrinatoa may noÈ fesçond' to the seconé Fulse iollowing an

overload photomul:aplier signal- fhe double
inprrt width of cire Mocie1 620 D discriminator
f,igure 7.

pulse resolution vS.
is shown in

ai- - T=aekinq Er=or

,rhe a.bilitï of a d:scsi:srj.natsr eo be used f,or Slrecise tj^srinç (co-

incidence or tOF) in an envi.=onnenÈ which encounters narËow pulse

_oa1"r separations i-s dernonst:ated by considesing tbe ti.rre si':'j"-ft,

1or qg'."fitg erroi) i-ntrcCucsd as tire tisre !nte::'ral between suc-
cessive i:rputs is =eér:ced. Ia anr experinent, e:ac-king error is
equivalent.to ej.ae dj,spersiotl âs a funcËion of input late" Tor
ûany exEteriaeirts, :!:,is can be cxrtj.cal, since it is often in hj'gh
:aÈe sj.fi:êÈions that the best tj.srLrg resolution !s requj.:ed''

ltac.king et=or oÉ the rrloCel 620D discrininator as a function
of raput gulse spacjng !s lndicatEci in fiç:re 8. lloee that t'he

tsaeking error asisl.:Ees the shape cf a danPed oscjJlaclon witj-ir decays
eo zero at se'reral rJses the unit's ninistr:n cioubie pulse resolucien.
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MINIMUM DOUBLS PULSE

RESOLUTION V5. INPUT WIDTI{
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DPR : INFUT WIDTH + 4nSEC

0
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INPUT WIDTH -W- (nsEc)
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Slewiac+K... 

-

Àt less than oarcj.wn i:rput :ates 
"rhic.!r 

Co not, tax tlre Couble gulse
resoluticn of, Lrre èlseininator, a class cr- chasaæ,eris-.j.cs ccmes
i-o,to illay which <ieri;es the itie.l.i'.y of the dj.sc=ieinacor our,?ur,
tc the tj.ne j.nforraeicn in tlrp i.açue signal.. The nost iiilpot'LaêÊ
of tbese, and the nosÈ' CilSisult -*c st--ictJ.y Cefine and co lteâsrse,
is ti,ne slewing or '*alk. îhis is vasiai:ion in the ieput-to-ouElrue
circe <ieiay or- a <i:,sc=i.annacor wi:.n i:rpus 'nrEliic:rce- the nec
oersu:Êed slewing yi.elded b1' a disc:icrinaÈor has f,,ro cofErE onents , one
cosËiÈuted by t.te âiscriiri::ator 'itseùf (intrinsic sle'*i.ng) actd the
oLle:r dependenÈ uBon -i5e i-nput risetine.

Intriasic slewlng nighÈ be Cefiaed as the slewing neasured, with a
delËa f,unction iaBut- Risei:j,ne-degendent s1e'ri.:rg arises f=cur the
fasï. t:Ët the discneinatcr fjses earlier oa 'the leading edge of
a large gulse of f,irite riseti:ne than on oae of saaller aapU.tuCe.
9.or an e.xtrenê r:uge of, pulse heights, the aæcjltr:n c.at:jirsÈion is
equal' to t$e 0 to 100t rj-seti.ae or the _culse.

"{Ltb. 
uost êiscriniaaÈors, by Ear the largest por-ion of the siewiag

occurs in the aurplitucie reglon just a.bove ti:sasholC, tb.resi:o1C beiag
de.f,ined as ti:e L:put eoplitucie that Fraô:ces 50? -içgerinç. Sle'r-
ing speci.fications ale irequently gi.len over an lniuc eagllii,ucie
rErngie fron C::reshold to a speci.fied overload f,actcr (such as lOX
thneshold).

No cmonly accepted standard, exists f,cr neasr:ring the siewing
cira::acteristics oÉ disc=ininat.rs. One teci:nique which LeCroy
considers relevanc t,o Cescribing a discsi.ninatotrts eioing charac-
teristics is to cbtain a time spectrun-of, shi.fÈ in input-out;:ut
delay when a unifo:a sçeceln of pulse heights f,rco below threshold
to loany ti.ues tirreshold is used Èo drive clre disc=ininato!. Sqch
an input spect:rtr! consÈitutes a relatively severe test of, the Cis-
sininatorrs ci.m-ing -:e=iornance. for !: concains a relacively higher
proEo*ion of nea^3 ehresholi -oulses t-lan i,oes a usual beam-Ce:i'rei
phoconultipties spec:=:n. i! takes inco ac=cunt all aspeees of
disgi-sti-:acor sle'rri;g 3erfo::mzulce anC 5:rosenÊ,s thei: ccnbineC eiiec=
in ternns of a tj.ine <iispersion eJtrre sueh as j.a*j.caÈEd in iig:res 9 ,E 10.

4L. Pac.kasinq

llte 62@, discriminator is packaged in a *l Nisr rnodule

Aug'ust 1980 4.7



"Jl"Èh LE,lo-eiru,e €ennecÊoas. Due to f,=ont -ca.nel sFace LiaiËacions" che
620D is not of fered v'ritlr BNC' s.

4m. arrttâFf Qaari ?ênâfi+q

*e cur=enE usiage of tJ:e 620 series is low
of, 12 noCules 5:er standard 96-.nratt NIII bin
2 Â ol- *L2 \7, and, I A of *24 v. Its total
does not exceed tire I 'rta*ts receutende<i by
single l{LY sloc.

enougi: to çe:mit, Ëe use
offaringa5àof:6t/,
power is -o 

" 5 waÈts , ',vhich
tire Nii,l standa:d fcr a

4n- RecornenCeC llse of the llIi,l Pcwer Bins

IÈ is highly recasmence<i Eo keeç any Nc4 bin at as constant, a te$Fer-
atlr.re as çossible, r:sing air condieioning in tire t=ailer or exçe:isrenÈal
stêÈian and defiaitaly using fans eo :ssujre an ais flow thsough al"l
aodules in every bin. Eli'linacion of la=ge tençerae:re variations
rÊ'noves the'ror4r cf t,ençeratute cgif,t effects uçon nodules of any
oan:.faæurer, ând the forceci ais flcw is g'ood i.nsurance against the
tntential fai}:.re of coarçonenÊs in 'che srodules <iue eo excessive heae-
iag f,or extended çeriods of e5e" Despice Ei:e f,act that al"l ccnçonenr-s
are pr*aged ar:d bu=reri-in bef,ore lnsstion incc LeC;o:r modules, and
the nadules themselves are t,em!:erature cycled for eays r:ncies Foitrer
between i.nitiaL test and iinal f,esc, it !s reccrnnend,eC t,o avoid sr:.b-
jecciag any nociuies Èo adverse operaÈJ-rg coni,itions ir- it could be
avoided.
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) FI'NCETCNAL DESC8JPTION

5a. General

Eadr of Èhe ei.ght clrannels of Èhe Model 62OD is corposed
of two basic sections: the input and <iiscriminator stage, ané
ttre outpiit stage. À bloc.k diagranr of, the ùlodel 620 D can
be seer: in flEure 9. {nd a comgleËe schenatic of, t.he speci.fic
nodel can be for::rd at the end of, this nanual.

5b. InpuÈ and DiscrininaÈor

Ihe input and discrj.uinator stage is based on Èlre Lecroy Mode1
LD601E hybrid. This r.mit contàins all of ttre circuitry of ttre
cij.scriminacor wicn c!'re excepcion of, cire i.npuc csrorinacion and
inBut protection. the latter t'!'ro fr:nctions ara seLf-eqrlanatory
in the schenatic enclosed, and tbe LD6olq is fr.nctionally Bre-
sented in figure 10. The ttrreshold level i-s seÈ by changing
the \to1tâge bias on a fast differential anplifie= whictr has a
qnall anount of, positive f,eedbac.k to provide regeneraÈi.on at
Errreshold- In actual operation the V, inpu! is obtained by a
voltage f,o1lower (IC PB). The volLage on the wiper of the front
panel tbreshold potentj.ometer appears on the tesi poinÈ for mon-
itori-ng tbe threshold.

the ueasr:red voltage wiJ.l be L0 tjnes the actual 'JrrEshold voltage.
!{hen an inpue siqnal. apptj,ed to -I'tE is equal go tbe threshold
rroltage at +IN, the aspu.fier output will. begin to go posiÈive.
lbis will f,orce +M closer to O volts, which j:rcreases the d.if,-
f,erential input voltage in such a dire<Ëicrn ehat the ouË5rut locks
and Èhen tshe eycle rettelses. lhe anplifier ouÈErut thus p::ovides
a tine-over-Èhreshold pulse with fixed ârnplit:rlde. this pulse can
be nonitored at tlre A&IPL. oûl poi.nt (pin 6) . the gu1escent leve1
should be norninally -2-4 volts going to -1.6 volts during the
trrulse. The leading edge of this outpuÈ seËs the laÈch circuit
which is used as a pulse wiCth st€ndat.rirer. Ber-ore the laÈch
can be set, the inhj.bit inputs must be off. The required leve],
at pin 16 of tfre LD60LE must be 0 to -1.6V to enable, and -2.5
to -6.0 to disable. (Îhe conrnon bin gate driver shifts this so
tha! 0 volts at the Bin Gate input will inhibit, greater than +3
volts will enable.) Once Èhe latch is set, a latch OUTPUI is
available to tuive the ou i_!ude-*egé-
.leadinq. edge shoqld be_gimilqq in ap.peatançe !9__the_A$PL-o-uI
(Figr:re 12), but the width of the output will be independenÈ

1980 5.1
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5c

of the input r,ridti:" Internally' tlre latch outPut is fed back to
reset the latch after a short ti.ne oelay, thus generating an outPut
pulse whose actual widtir can be set by the frone panel width ad-
justment Pot.
oï:t;ut SÈace

thc output stage is a sisrple NPN inver'+-er stage with the ani ggEs'

setu=aed to Ë.lre neçrative 3"jS voft suBply. lhe stage !s no::=rally
based in ghe cret off regioa. Dr::iag an out?uÈ pulse sufiicient
base eu.-enÈ is sqplied f,ros the Li:601 to tu=r tbe outpuÈ drives
or3. Irr the on conâiaion, tire col'leslor voleage ls approximately
-2"7 volts" the 1J.0 S? series resister and tJre 50 i.opedance of tire
load fo::a a divide: to -pro'rid,e a -840 nV outpue to Che ouÈ?ut
cennector. In order eo reduce the tul:l off delay gise o.f, Èhe.
orlt,lrut stage, -*he out?ut dri'rer is pre'rented from entering t3re
safir.ration reçicn by al anti-saturaticn technique, eonsiseing of
a convenÈional diode anci a hot, carri.er diode"

A diode switching net'arork driven by the output stage .orovides a

signal for ttre suurning (OR) output"

5d. Inte=ral ?o',rer'sucolies

lÎ::ree iate:nal Fower sug:5:lies a:re used to g*leaate the -O.8, -3.8
and +6 V wfi.ich a.re special" bias 'roltages used by the eight Crannels.
lhese sta€ies 5roviCe voliage reguLation and eac.klrg and, provide
prop€r tÊ'nFelaÈït:re cæt!,ensation. they depend to some degree on
unifo:=s heaÈing of the enti:re circuj.t boarC. lleating, local arees
o.f, tbe board aêy canrse Cri.ft'ing, but êr:ring operaÈion in a no:sal
bin envj^ronnene ehese supplies comlrensate to sta.bilize og:e.raLion.
Iâ alJ. cases, the power suççly uses a U,l301..operational. empli.fie:
to uaintain tire ouÈput. vol-.age so a series-pass --ranslËtor equal
to'an input ref,erence voltage. the ref,erence voltages a=e ad-
justed via individual ;,otenÈicmreÈ,ers or tsj.@ed resistors.
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b- E9ST ÂlrD C$.r3R[groN , !

tlrls cest ané calibration section has been iacluded to fas:ili a=lze
tb,e serrice teiurician wltir tlre araas tlrat, should be checked when

searehing io:i'sourees of failr:res and afi,er replacing. ccmponents,
'eaBecialiy f:cnt end, hybri.Cs (LD6O1E). The trouble-shooting
section is by no neêns exhaustive, but iÈ does provide insight
into sone of the problensg thaÈ have occlrlted at Lec=oy durj'ng the
tsltial testing oi sf. eAÔ'O. . the technician should follow the
,,Eroub1e-Shooting Gg:de" for êase i:l determ*l,ing Ëhe defective-eom-
lnnent. 'Replacenent of c=ltLcal co6Fonents will require goÉe re-
ca.Librati,cs.

6a,. EsuiPmenc R'eqrieeé

Olgital voluûêter.

SanFling scQpet. 5O 0 inp:t ircEedance'

El,gh infreCance teal tj.$e sccE:e with banriwicith of L50 'YEz or
greatàr - (le.kÈronjx 475 ' 485 or eqrrivalent) '

otl

4. ?ulse genesatot or si.qnal soutrce capa.ble of, preducing l0 nsec
to 50 nV Pulse into 50 0-

Iniêa-l Sec':P

l. tse NIrÏ Fo$têr $rtended cable to Pol'tet the 620 D rlnder test'

2. See lhe t!:reshold and alf iriCllr pots to thei':r fuIL courtel-
cloqkwise lrositlon (ahrashold equal to -30 dV and, width equal
Ès less thgn 5 nsec)

3. ApFry a. l0 nsec negative lulse (aPProxj.uately equal eo -50 nv)

in tr:rn Èo each iaput. crec.k ouÈput on sanPu.ng scoFe.

4. to11o1r Èhe "T:ou.ble-Shootj-ng Guide", nërt page'

1.

2.

3.

ENGI NEERI NG D EPAFTfuIENT
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€
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6É RæCuj.rEC Rec+liFrPtio4 if !D601 is Reelaced

RePlacegrent,of,I.D6olE.ifanyLD6olEwasfor:ndtobedef,ective
.ad reqr:i:ea reJll"r*"a, 

-aie'rfti.sitoii, and Test ?oj.nt vo'tsge

shorrld be secglibrated' I

P::ocedu.re:

1. seÈftonÈpanelth;esholdPottogrini':num(ccr.rrrt'erclock,vise).

!{easure Test Point voltaEe' l'f not eqr5al to -300 !5 BV'

:egrlace e-*cistùrg ttllc resisÈor (across 62A Q resislpr) with

pr€Per resis-,-ance E'o blirg lest Point voltage into'reqr:i:ad

*

tatrgê -

3. cbeck Tlrreshold rever with a 5 nslc rvide_gulse; ii lt is not

-30 ovr t"Bi.." axisting t=Lc lesisÈor (pin 12 of ehe tD601E)

wittr gtoqiel resistance'

ÀPgroxl.aateptrocltc-'iondat'escanbedetermineêbythedaÈes.nrriÈten
on lhe rEar !,ênêI îest and CalibraÈion sÊickers'
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