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ti l{lM tlodel 621L

Quad Discriminator

WAFIFIANTY
All LRS instruments are guaranteed to operate within

thcir specifications for one ycar from the date of pur-
chasc. Under this warranty, any unit which fails to per-
form within specifications, as a result of defects in
workmanship or materials, will be restored to specified
operating condition free of charge except for shipping
costs involved in the rcturn of thc unit to the factory.

In ordcr that this '"r'arrilnty bc considered valid, it is
ncccssary that thc LRS \\'arranty Card which accompanies
the unit on delivery be complc.tcd and returned to the
factory within 30 days of receipt of cquipment,

'All questions concerning rcpairs or replacement parts
should be addressed dircctly to factory's Quality Control
Manager. This proccdurc will insure thc fastesr possible
service. Plcase include the model type and serial num-
ber with all requcsts for parts or scrvicc.
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illM Model 621L

Quad Discriminator

50 Q input, ( 2olo refleciions.

t'

I complementory 50 Q output
(quiescently, -16 mA; logicol l, 0 mA).

2 poirs bridged 50 Q outputs
(quiescently, 0 mA; logicol l, -32 mA per poir)

I normol 50 Q output
(quiescently, 0 mA; logicol l, -16 mA).

Continuous width odiust, 5 ns fo I us

Threshold odiusf, -30 mV to -l volt;
siobiliry, <O.Z"tfC.

Threshold monitor poinf; reods l0X
octuol threshold.

+-- Slondord AEC,/NlM pockoging, in conformonce
with AEC Report TID-20893, No. I widrh module.
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General llescription

LRS Model 62lL retoins the formot ond operoting feotures of porticle physics'most widely
used discriminotor, the LRS Model 32lBL. A new hybrid inpuf stoge provides substqntiol
improvemenf in input chorocferistics: on qlmost perfect impedonce motch to eliminote re-
flections ond consequent multiple-pulsing; o drift-free -30 mV threshold; overlood pro-
tection to withsfond outputs from even the most serious phototube molfunctions; virtlolly
no input dc offset; ond o new stondord of compoctness ond reliobility. A threshold mon-
itor fest point is provided on eoch chonnel to permif occurote ond reproducible threshold
settings using on externol DC volfmeter.

Output durqtions ore continuously odiustoble from 5 ns to I us ond ore highly stoble ond
independent of input omplitude, durotion, ond rote. Their long-ferm stobility is excel-
lenf, permitting their direct use in criticol coincidence opplicotions without ony need
for externol clipping cobles. Eoch chonnel provides five sfondord omplitude negof ive
NIM current source outputs ond one complementory output. The r"ruiting flexiÙility
from this doubling of the output fon-out copobility over previous circuits permits simpler
ond more efficient logic design. This greotly increosed fon-out is ochieved by meons of
o new output circuit design thot utilizes very little guiescenf power.

The -30 mV threshold offered by the Model 62lL is olmost o focfor of two lower thon fhot
of the most sensitive previous circuits. lt will permit experimenters to routinely reverse-
terminote photomultiplier onodes. This procedure, coupled with the greotly improved in-
puf terminofion chorocteristics of lhe 6211, greotly reduces the possibility of multiple-
pulsing due to reflections in the input system.

The pulse-forming circuit in the Model 62lL is deodtimeless (updoting), ond the unif moy
be retriggered during the f ime on output from o previous input signol is being produced.

A-l
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Specilications

INPUT CHARACTERISTICS

Signol lnput: Threshold, - 30 mV to - | volt (conf inuously vorioble up
to - 600 mV); front-ponel screwdriver odiusfment; screw-
driv"br included; 50 O protected to + 5 A for 0.5 us clomp-
ing ot x7 Y; direct-coupled; reflections 12o/o for input
pu!.,ses of 2 ns risetime; stqbility < 0 .2o/ofc over 20dC to
60-C operoting ronge; offsef 0 * I mV; threshold monitor
l0:l rotîo of monitor voltoge to ocfuot voltoge.

Slow gofe vio reor connector ond reor ponel ON-OFF
switch; rise ond foll times, opproximotely 50 ns; clomp fo
ground from * 5 inhibïts; direct-coupled.

Gote:

OUTPUT CHA RACTERIST ICS

Outputs: Six, NIM; one positive (quiescenfly - 16 mA, 0 mA during
output), two bridged negotive (0 mA quiescently , - 32 mA
during output); one negotive (0 mA quiescently, - l6 mA
during output).

Durof ion: Continuously odiustoble vio front-ponel screwdriver con-
trol from 5 ns to I us. Norrower minimum width possible

:t.tl::F;xpense 
of omplitude. Stobility better thon

Rise ond Foll Tïmes: Less thon 2.5 ns or 2 ns typicol oll outputs, 10o/oto 90o/o.

Output folltimes slightly longer on wide output durotions.

GENERAL

Moximum Rote: 120 MHz fypicol, input ond oufput.

Less thon 8 ns.

B-l

Double Pulse Resolution:

l0 -73
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Time Slewing:

lnput-Output Deloy:

Multiple Pulsing:

I ns for input omplitudes llCF:/o of threshold ond obove.

9.5 ns typicol.

Pockoging:

None; one ond only one output pulse of preset durof ion
is produced for eoch input pulse, regordless of input
pulse omplitude or durqtion .

t:

lrï nr-shielded AEC,/NlM No. I module; Lemo-rype
connecfor

Power Requirements: -6 V ot 460 mA; +6 V ot 120 mA; -12 V or lZ0 mA;
+l2Y ot 20 mA.

OPTIONAL, ot slight odditionol cost, internol power
supply operofing from 120 VAC to eliminote *6 V
reguirement; +12 V ot 140 mA; -12 V ot lZ0 mA; ond
120 VAC ot opproximotely 50 mA.

B-2
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Gircu,it llescription

Eoch of fhe four chonnels of the Model 621 is composed of three bosic sections: fhe in-put ond discriminotor stoge, fhe f iming or pulse:former stoge, ond the output sfoge. Ablock diogrom of the Model 621 con be seen in Figure 2, indo compleie schemotic conbe found ot the end of this monuol .

FUNcTloilAt 8/oC( D/AêPAqL4

LDéol Dtgcail,ft^/ATae Hr,zD

The input ond discriminolor stoge iso bosed on the LRS Model LD60l hybrid. This unit
contoÎns oll of fhe circuitry of the discriminotor with the excepfion of the input ferm-
inotion ond high voltoge protection. The lotter two functions ore self-explonorory in
the schemqtic, ond the LD60l is functionorty presented in Figure r. The threshord rever
is set by chonging the voltoge bios on o fost differentiql orpi-ifi", which hqs o smoll
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omount of positive feedbock to provide regenerotion ot threshold. ln octuol operofion,
the V1 input is grounded, ond the threshold level is determined by the l0:l voltoge
divider (composed of the externol 909 Qond internol 100 Q resistors) operoting from o
voltoge which is set by o front-ponel potentiometer ond monitored of fhe front-ponel
test poinf . The meosured voltoge will be l0 times fhe octuol threshold voltoge. When
on input signol opplied to the -lN is equol to the threshold voltoge ot the +lN, the
omplifier output will begin to go positive. This will force the +lN closer to 0 volts,
which increoses the differentiol input voltoge in such o directïon thot the output locks
up. lt will stoy in fhis mode unfil the input signol folls below the level on the +lN,
ond then the cycle reverces. The octuol omplifier output provides o time-over-threshold
pulse with fixed omplitude. Thïs pulse con be monitored ot the AMPL. OUT (pin 6)
point. lts quiescent level should be nominolly -2.4 volts going to -l .6 volfs during the
pulse. The leoding edge of this output will set o lotch circuit which is used os o pulse
width stondordizer. Before the lotch con be set, the inhibit input (used for the bin gote)
must be off . At pin l6 of the LD60l fhe required levels ore 0 to -1.6 volts enobles;
-2.5 to -6 volts inhibits. (The common bin gote driver shifts this so fhot 0 volts ot the
Bin Gote input will inhibit, greoter thon +3 volts will enoble.) Once the lotch is set,
o lotch OUTPUT is ovoiloble to stort the 621timing stoge. The OUTPUT omplitude
should be similor to the AMPL. OUT obove, but the width wïll be fixed independent d
the input width. lnlernolly, the lotch output is fed bock to reset fhe lotch ofter o short
time deloy, thus generoting o short output pulse whose octuol width con be set by fhe
proper externol selection of RC time constont ond voltoge levels ot pïns 3 ond/or 4. lt
is set ot opproximofely 3 ns in the Model 621.

There âre two trim resislors ossocïofed with fhis stoge. Tl sets fhe minimum widfh os

meosured ot fhe test point, ond T2 colibrotes the LD60l to its respective chonnel . lf
the LD60l is chonged , T2will probobly require retrimming

The timïng or pulse-forming stoge of the Model 621 utilîzes three stoges of MC1692for
omplifying ond shoping. The octuol timing is done by first chorging o 33 pfd copocitor
with the pulse from fhe LD60l (vio one MC1692 stoge ond fhe differentiol stoge composed

of Q3 ond Q4) untïl it is clomped by the HP2800 diode fo o voltoge set indirectly by the
front-ponel width potenf iometer (vio two sfoges o1747)). The dïschorge rote is set by the
current source sfoge composed of the width potentiometer, one stoge of 747, Q2 ond the
604 A emïtter resistor on Q2, where the octuol current is voried from neor zero (for the
moxïmum I us width) to obout l0 mA (for the minimum 5 ns width). Thus, simulfoneously,
os the width is increosed, the clomp voltoge is increosed (ollowing more initiol chorge to

D-2

l0-73



technical
inbrnation

ENGINEEtrIING DEPAFITMENT
LeGroy Fleeearch ElyrGsrts Gonp.

\A/est Nyack, New Yonk

manual

tl

be storéd on fhe timing copocitor) qnd the current is decreosed (reducing the rote of dis-
chorge), thus multiplying the effect of the width control . The effect oies ond the diodes
ossocioted with it ore to provide fost recovery of the fiming copocitor. The 1692 ECL
omplifiers ore interconnected in o monner to provide stoble leoding edge timing ond fost
rise ond foll times of the output pulse. The first omplifier (oufput pin 3) provides finol
shoping ond stondordizotion of the pulse from the LD60l to the timing stoge, os well os
driving the output stoge direcfly vio o second 1692 omplifier (output pin I4). This pro-
vides o prompt output pulse for the,turotion of the 601 output, independent of the deloy
encountered in initiolizing the timing sfoge. Before the 601 outpuf is over, the timing
copocitor is chorged, cousing the third 1692 omplifier (output pin 15) to now mointoin
fhe pulse level to the output stoge (using emitter ORing) until the timing copocitor sub-
sequently dischorges to o sufficienily low level (opproximotely -2.0 volts). At this
point (becouse of regenerotion) the third omplifier promptly switches bock to its quiescent
off condition, terminoting the outpuf pulse.

The output sfoges utilize two dîfferent types of circuits. The single normol ond comple-
mentory outputs use o conventionol differentiol stoge. This stoge requires o conf inuous
l6 mA of current which is quiescently ovoiloble ot the complementory output connector
vio Q9. During on output pulse, lhe 1692 willswitch from the quiescent level of -2.4
volts to o higher level of -1.6 volts, cousing Q8 to conduct, r*it"hing the 16 mA current
from the complementory to the normol output connector for the durotion of the pulse. The
other two poirs of oufputs eoch supply 32 nA of current during the pulse, becouse ot fhis
time the boses of Q6 ond QZ ore ot -1.6 volts; therefore, the emitters ore ot obouf -2.4
volfs. This ploces obout 600 mV ocross eoch l8 Q emitter resistor, ond the resulting 32
mA will be ovoiloble ot eoch output connector poir for the durofion of the pulie. Qui-
escently, Q6 ond Q7 boses ore ot '2.4volts; therefore, there is only -600 mV drop ovoil-
oble for Vg6 so the tronsistors ore off, resulting in o substontiol power soving. All out-
puts ore diode clomped so they will provide proper operofion even without output loods.
Without o poth for the current during the pulse, even on o single outpuf stoge, the current
would hove to be supplied vio the tronsistor bose, which would severely lood the driver
ond not ollow proper drive to the remoining stoges.

Three internol power supplies ore used fo generofe the -0.8, -2.2, ond -3.0 speciol bios
voltoges used by the four chonnels. Operotion of these supplies is simple. A74l opero-
tionol omplifier is used to mointqin fhe output voltoge of q series-poss tronsistor equol fo
o reference voltoge. The -3 volt supply includes two diodes to temperoture-compensote
for the 1692 outpvt ond the Q6-QZ output tronsistor Vrr.

D-3
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lf the -3 uoltog" is sequenced on before the +6 voltoge, the LD60l moy be forced ïnto o
DC lotched condition. To prevenf this, o reloy contoct does not supply the -6 VDC until
fhe reloy coil, operoting from the +6 VDC is energized. This insures thot the +6 is up

before the -6 in ony power-on sequence.

D-4

ENGINEEtrIING tr)EPAFITMENT
LeGroy Flegaarch ElyaGerns Gorp.

\A/esÈ Nyack, New Yonk

manual

1

l0-73



-2.2V

-aa v

AilD PUIîE

(to tol

PUIs€
FORAI€R

-3 f

râgf
FOIUT

vrlNPAT

cotùlPtêHel-
TARY

ourPur

t'

-3

-2.2

BIOCK D/AêPAM
/40DEL 62/

Ptc.l
-o.E

technical
inbmatim

rnenual

D.5 ENGINEERING DEPARTMENT
LeGroy Flagearch ElyeGBrnE Gorp.

\A/est Nyeek, New Yonk

tl

10-73

't.



LcCROY RESTARCH SYSTEMS CORPORATIOH
wÉgT rvÀcK ilËw YoRl(

onÂwN
Â 4Næ6

6.8
I

Q.t4

CHECXEO.H
iZ.to -73

DATC

QUAD D/scq/tuilNATop

/t'loDEL 6ZtA

lco xc.7?â
Oate 4 tij, "7'lDiÂwrNq x- 62/A- 5/

1

a,rtt

;
t-- _

I
I
I

J

Lo60t

A

''l
I
I

+/z

Ërf"

ou7

No76 1

0l

,!tûD
tot

3N
5

+

*tlrD
lat
(2)

Noré I

GAV

L--'r--J

ô.3pr

Àtut191

+

foltV

7A4æ

t1/7D
/ol
(z)

-Lzz,rr
t(t .

- "-1r---2.2(twrê T)
705

-/91

-1.

a.sr
Q'

IK

5.tH

I

I

I

I

I

I

I

I

-tr.5

T
:rn= rJ'-

-o.3

Ha0

22ff æ
-t

é,8pF
6 6.*F

9). A{g-gÉ tN"tl4t,4L ùHaF .ttf 4 /N4t4lt ot

7o5À SELECTED rct 8€ 4.8 fê 5.o toLrs
5,o ry'],

g). gu:lg Lttptpt. tTLt orqêFs H'tY 8€ trydaSg'

Æâ: ù. "r" a€glsroes ro E€ ct@s€N 4r rctf.

z). "Qt " DêSrcrUATloN Nor us€D.

t). ea é qz A+rc) Tz4NslsroÈs- N+rylqut- 
i,tr *fr , fr?{t g :6' tn'n#* Xi "9,;,f."'

À, n+Af CarvStST æ a{€ oR TNo los ,'æ,u8" s'çtALL FêaerT€ æ/'18.
s)' 9J #o,K"l',lf t 9, !#ii' \lîe,f" !!rgea'

(,#,,,iir: æ 8\o;(') /4AY æ ^(4ætt€D

-1
I
I

,ol
Huet^l

7Éçr
ftlNT /K

+6

@ tn+'r18
trete.)

L

c
tol

I

I

I

I

I

I

l

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

*4 at ælouTl3ro
K

J3oF
,.1/C4,

pFôo1
t-t8

2.2 K

OE

*6

-- 
! 

--t-
I

I

t-

1
I
I
I

ot tSoF
N,c,i

I

to,(.

Wo-r1l
/(t

L

3ro

i

r

-3

-L
I

I
I

J

L-------l

f'ry
-/1.5

é,t
,.tF

+3f

6.îpF

I tAgA/.| I

.ot ol-z.z
'?,.1

7

OA|E Otr foUP /D€NT|CAL 1HA/UNËLS

ool
2) r

D60t

?,otE
-2,2t

ttt 9/4
-t

hc

-(

-6

6,tzF

-J

,ot at
I

0s

:=É= i

----"flYr-;'y,
to

l2,t t

,Ol

t(

a5

+t2

to

2Nôt

+6
al

+

PI
I

I

8.2(

,t<

tô

_t2

-24

-6

+6

I é).

7). 'at@

,OK

/.

fil

7at

loo

-tZ IL-----*



technical
hbrmatim

manual

STANDARD DRAFITNG SYMBOLS, ELECTRONTC

o--

--)>

-A Ar

-vt'V

Conncction to.ony gîven voltoge.

Line ending ot the edge of the sheet
indicotes conlinuonce on onother
shect.
Mole pin or cord edge contoct.
Femole pin, socket or cord edge
connector 

:
Cooxiol connector.

No connection.

Connection.

Resistor, l/4W, tlo/o, volue ln ohms
(unl ess specified otherurise).
Resistor, l/4W r.+,lo/o, volue in ohms
(unless specified othenrvise).

Resistor, vorioble, ony type.

Resistor, vorioble, ony type.

-+l- Diodc, slgnol or rcctificr.

Diode, zcncr.

-+f- Diode, tunnel.

É Diode, snop.

Light emitting diode (LED).

Ç- NPN Tronsistor.

lA

\--t- PNP Tronsisror.
(

Field effect tronsistor, P Chonnel.

Field effect lronsistor, N.

fY"\-- Air choke.

lR- Ferrite beod.

JYYI- Ferrite corc choke, Z 500 ohms
whcn f > 60 MHz (unlcss other-
wirc indicotcd).
Fcrrltc corc chokc, 40 uH, (unlcsr
otherwisc lpdicotcd).-.ffi\

r
at

82

Copocitor, cerot,;ic disc. Volue in

-lF 
microforods (unless specified other-
wise).

, 'JCapocitor, 
vorioble. Volues in Pico-

âf forods (unless specified otherwise).

tt , Copocitor, polorizcd. Volucr in

-1 f,- microforodt/volts (unlcsr rpcclftcd
othcnrisc)
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STANDARD DRAFTTNG SYMBOLS, !NTEGRATED CtRCU|TS.
TRANSTSTOR - TRANSTSTOR LOGTC (rTL).

The drofting symbols used ore potterned ofter MIL STD 806, with some modiflcotions.
Shown below ore some of the more commonly used symbols. Letter designctions in the lC
symbols correspond to those on the printed circuit loyoui. (ln the cose of multi-chonnel
circuits, the designotion will normolly consisi of two lefters, the first one being chonnel
identificotion.) Pin connections ore identified by the number locoted on inpuf ond output
lines. (For outline drowing, see next,poge).

Positive logic nototion is used. Logicol "0" is nominolly zero Volts ond logicol "l "
is nominolly 2.5 Volts.

Supply voltoges of lC's ore shown in o foble on eoch schemotic.

2-lnput Positive
N'AND Gote

2- lnput Positive
NOR Gote

lnverter or
lnverting Buffer

2-lnput Positivc NAND
GareW/Apen Collector

2-lnput Popitive
AND Gote

2 -lnput Posif ive
OR Gote

Non-lnverting
Buffer

2-lnput Positive OR
Gote ÇOpen Collector

1-l Positive
NAND Gote

4-lnput Positive
NOR Gote

Excl usive
OR Gote

Non lnvcrting Buffcr

flOpen Collector

Open collector outputs ore identified by on osterisk (*) on the output connection.
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STANDARD DRAFTTNG SYMBOLS, TNTEGRATED C|RCUITS
EMTTTER - COUPLED LOctC (ECL)

The drofting symbols used ore potterned ofter MIL STD 806, with some modifi-
cotions. Shown below orc some of the more commonly used symbols. Lctter desîgno-
tions in the lC symbols correspond to those on the printed circuit lryout. (ln the cose
of multi-chonnel circuits, the designotion will nqrmolly consist of two letters, the
first one being chonnel identifïcotîon.) Pin connectlonç ore idcntified by the numbcr
locotcd on input ond outpuf lincs. 

,1.(For 
outline drowing, see next poge).

, Logicol "0" is nominqlly -0.8 Volts ond logicol, rrl rr is nomlnolly -1 .6 Volts,

Supply voltoges of lC's ore shown in o toble on eÇch schemolic.

2 - lnput Ggte.
Negotive AND (Positive OR) Gote.

4- lnput Gote.
Negotive AND/NAND (Positive OR/}.IOR) Gotc.

2-lnput Ncgotlvc NAND Gotc,
Wlth Opcn Emltfcr.

2 - lnput Gotc.
Negotive NAND (Positlve NOR) Gote.

Diffcrcntiol
,Amplificr.

A-htPut Gotr.
Ncgotlvc ANDAAND (Posltlvc

OR/NOR) Gotc.

Open emitfer outputs orc îdcntlfied by on osterisk (*) on thc output connection.
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STANDARD DRAFilNG SYMBOLS, TNTEGRATED C|RCU|TS.
TRANSTSTOR - TRANSTSTOR LOGTC CrTL) OR

EMTTTER COUPLED LOGTC (ECL).

Flip-Flops ond other MSI integroted circuits ore generolly drown os o rectongulor
box with connections morked inside the outline. Some obbreviotions ore: R - Reset (or
Cleor), P - Preset (or Set), CK gr CLK - Clock, etc. Some typicol exomples ore shown
below. See the monufocturerrs specificotion for odditlonol informotion.

J-K Mostcr-Slovc
Flip-Flop

BCD-To-Decimol
Dccodcr-Drlvcr

Binory Countcr

Orientotion of pin numbers of ony DIP (Duol-ln-Line-Pockogc) ir chown bclow,
Pin I will normolly bc identified on the printcd circult boord.

!-o-i6;; Ë?1Ir e345ô?l
l,+,1 ,r. rrrag 8!
Lo_qg o o goj

Bottom Vicw

P
J

CI

r

a

c

o
I
2

I
â

a
9

A

B

c

D

cfA A

cfB B

Rlc
R2D
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