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their specifications for one year from the date of purcirase.
Under this warranty, æI unit which fails to perfcrm
within specifications, as a result of defects in workmanship
or materials, will be restored to specified operating condi-
tion free of charge except for shipping costs involved in
the return of the unit to the factory.

In order that this warranty be considered valid, it is
necessary that the LRS Warranty Card which accompaeies
thc unit on delivery be completed and returned to the
factory within 30 days of receipt of equipment.

All questions concerning repairs or replacement parts
should be addressed directly to factory's euality Control
Manager. This procedure will insure the fastest possible
$ertice. Please irrclude the Model Type, Serial Number,
and ECN (Engineering Change Number) with all requests
for parts or service.
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IOTE TO THE USER

LeCroy Research systems is conmitted to providing unique,re-
liable, state-of-the-art instrumentation in the field of
high-speed data acquisition and processing" Because of this
conmitment, and in response to information received from the
users of our eguipnent, the Engineering Department at LeCroy
is continually seeking to refine and improve the performance
of our products. 

i

l*riLe the actual physical modifications or changes necessary
to improve a modelrs operation can be implemented quite rap-
id1y, the corrected documentation associated with the unit
usuaLly requires more time to produce. Consequently' this
manual may not agree in every detail with the accompanying
unit. There may be small discrepancies that were brougtht
about by customer-Prompted engineeri.ng changes or by changes
determined during calibration in our Test Department. These
differences usually are changes in the values of components
for'the purposes of pulse shape, timing, offset, etc., and
onLy rarely include ruinor Iogic changes. I,rlhere any such in-
consistencies exist, please be assured that the unit is cor-
rect and incorporates the most up-to-date circuitry.. When-
ever original discrepancies exist, fully updated documenta-
tion should be available upon your reguest wittrin a month
after your receipt of tlre unit"

If you have any guestions abouÈ the performance or operation
of this unit, rapid assistance may be obtained from our En-
gineering Services Department in Spring Valley, NY, telephone
914-425-2000, or from your local distributor in countries
other than the U.S.A.
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Nlill Model 46s/466
Triple 4-Fold

Goincidence Units

Linear output bridgecl pair.
Fast NIM outPut*. Duration =
input overlap duration.

Input Select Buttons
in = select
out, = defeat

widrh Adjusr
<5 nsec to >5O0 nsec

Preset output
NIM output* bridged Pair.
Duration detennined by
setÈing of width pot.

Complementary output

5O 9; > -600 mV input.
Veto must overlap
entire coincidence
intervali

50 O; > -600 nV inPut.
Veto need overlaP
leading edge of, coinci-
dence only"

(-16 nA quiescentlyr 0 nÀ during
pulse). Duration determined
by setting of widttr potl
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A A leGroy

NIM Model 465

Triple 4-Fold Logic Unit
WITH VETO

The LRS Model 465 contains three independent high-speed general-purpose coinci-
dence units in a single-width NIM module. Each channel has four coincidence inputs
and a separate veto input which accept standard negative NIM logic levels. The logic
inputs may be individually enabled or disabled without altering input cabling or termi-
nation by means of front-panel pushbutton switches. With all inputs enabled, four
inputs are required. Disabling the logic inputs is equivalent to reducing the number of
simultaneous negative inputs required for an output. Thus, each channel may be
programmed for 4-fold, 3{old, or 2-fold logic decisions. With only one input enabled,
each.channel of the 465 operates as a logic fan-out.

Once triggered by signals satisfying the input coincidence requirements, the 465 gen-
erates five NIM fast logic outputs: one pair of -32 mA negative preset outputs, one
-16 mA preset complementary output, and one pair of -32 mA overlap outputs. The
preset outputs are continuously adjustable from less than 5 ns to greater than 500 ns
by means of a front-panel multiturn potentiometer and are independent of input overlap
time, amplitude, and rate. Because it is updating, it may be retriggered even before the
end of an output pulse that is already present. The overlap outputs are equal in
duration to the coincidence overlap and produce outputs up to the maximum input rate
capability.

The front-panel fast veto input accepts standard negative NIM-level pulses. To veto the
linear outputs, the veto signal must completely overlap any input coincidence; to veto the
preset outputs, a prompt overlap of the leading edge of the input signal that would
otherwise create the coincidence condition is required. A rear-panel bin-gate switch
permits a slower (50 ns response time) inhibiting of the 465 by a clamp to ground from
+4 volts through the bin gate pin of the rear power connector.

The Model 465 is packaged in a standard AEC/N|M #1 modute (AEC Report
TID-20893) and uses exclusively Lemotype front panel connectors.

December 1975

lnnovators ln lnstrumentation

LeCROY RESEARCH SYSTEMS CORPORATION . SPRING VALLEY, N.Y. 10977 ' TELEPHONE: (914) 425-2OO0
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INPUT CHARACTERISTICS

Logic lnputs:

Veto lnput:

Bin Gate:

OUTPUT CHARACTERISTICS

Preset Outputs:

Overlap Outputs:

Fan-Out:

Duration:

Output Risetimes:.

Output Falltimes:.

GENERAL

Logic:

Coincidence Width:

Rate:

lnput-Output Delay:

Multiple-Pulsing:

Double-Pulse Resolution

Packaging:

SPECIFICATIONS
NIM Model 465

TRIPLE 4-FOLD LOGIC UNIT

4; Lemo-type connectors; 50O impedance; negative NIM-level input require-
ments; each input can be separately enabled or disabled by front-panel push-
buttons.

Standard negative NIM-level signal, 3.5 ns minimum width. Requires complete
overlap of input coincidence for linear outputs and prompt overlap of the leading
edge of the input signal that would otherwise create the coincidence condition
for the preset outputs. (Veto should precede this leading edge by approximately
5 ns in this case.)

Via rear connector; clamp to ground from +4 volts inhibits; risetimes and fall-
times < 50 ns. I

3; one dual negative (quiescently 0 mA, -32 mA during output), one positive
(quiescently -''16 mA, 0 mA during output). Updating.

One dual negative; quiescently O volts, -32 mA during output; duration equal
to coincidence overlap. Non-updating.

S-fold, if each output drives a 50O load.

Continuously adjustable from less than 5 ns to greater than 500 ns by means of
front-panel, screwdriver-adjustable potentiometer. width stability: better than
+ 0.2/"fC maximum.

OUT: <2.0 ns typical (max. 2.2 ns).
OW: <2.2 ns typical (max. 2.5 ns;3.0 ns with negative output unterminated).

OUT: <2.0 ns typical (max. 2.5 ns). Slightly longer on wide output durations.
OUT: <2.2 ns typical (max. 2.5 ns). Slightly longer on wide output durations.

2-told,3-fold, or 4-fold coincidences plus fan-out determined by selectively dis-
abling logic input.

1 ns up, determined by input pulse durations.

120 MHz minimum

13 ns preset; 8.5 ns linear

None; one and only one output pulse of preset duration is produced each time
the input conditions are satisfied regardless of the duration of the input pulses or
their overlap.

8ns

Single-width AEC/NlM module; in conformance with AEC standard; Lemo-type
connectors used for all inputs and outputs.

+12 V at 65 mA +6 V at 125 mA

-12 V at 135 mA -6 V at 640 mA
-24Vat5mACurrent Requirements

.-100 mV to -700 mV
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INPUT CHARACTERTSTICS

Logic Inputs: Ttre Models 465/466 have direct_coupled, 50 O impedance inputswhich accept fast Nr*.10gic =ig.,ar" (-0.6 v to -1.g v). tte". inputs, typi-cal1y driven from a aisciimin"iot or other rogic r:niÈ, are protected both fortransient and DC sigmals up to ts vorts.--r;;;; the input reflections areless than 7? for signals oi .= little ." Z ,r"." risetime, even the maximr.snlevel sigmat in the Nru-=p".iii.9,l*sq fo, "-iogic input (i.e. _I.B votrs)will reflect onry approxiirat"iy rzs nv,', eri:nirruairrg Èhe probabirity ofaccepting multipre purses .orrË"porrding to onry one originar input pulse.

Model 466 veto rnputs: The veto inputs of the Model 466 require NrM rogicalone rnput signals as descriJcea abovè. In orà"_ to inhjlcit (veto) a coinci_dence, the applied veto pulse must overlap the leading edge of the inputsigmal that would otherw-i". 
"",o. the coiicià"rt" condition. Due to internardelays' the leading edge of the veto signar should precede the coincidenceconèition by at least.5 ,r"".- Consider the diagram below.

SIGNâL INPUT *1

SIGNAL INEgI g'

RESULTANl OVERLAP CONOITION

OPERATION

,
SHOUL D PRECEDE

>5 NSEC
RL AP

)5trS

MIN.I
THE O

ANO S
ÏHE L

NHIBIT SIGNAL;
VFRLAP CONOITIO
HOUL O COMPLFTEL
EADING EDGE OF

N BY
Y OVF
THE

COINCIDFNCE

TNFIIBIl INPUT SIGNAL INPUT OVFRLAP REOUIREMENT

ENGINEËFIING DEPAFITMENT
LeEroy Fleeearch SysËerns Gonp.

West Nyack, New yonk
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OPERATION

Model .465: Veto Input for preset outputs only) : The veto inputs of the
Model 465 require NrM logical one input signals (ie, >-6o0 mv into 50 o ).
In order to inhibit (veto) a coincidence, the applied veto pulse must over-
lap the leading edge of the input signal that would otherwise cause the
coincidence condition. See description and associated diagram in preceed.ing
secÈion (Model 466: Veto Inputs) "

llodel 465: Veto Input (for linear outputs only): The veto i nputs of the
Model 465 require NIM logical one input'sigmals as descrilced above. In
order to inhibit (veto) a coincidence, the apptied veto pulse musÈ overlap
ttre entire coincidence condition as shown in the diagram below. This re-
quirmlj-s necessary since this linear output is determined only by the
output of, the front end of the logic unit, as opposed to the preset outputs
where the leading edge of the front end output triggers a preset width stage.
In the latter case, if the leading edge is vetoed, the entire preset width
output stage never sees it, thereby preventing any preset output. rn the
case of the linear outputs, âny portion of the front end output that is not
specifically overlapped by the veto pulse will appear at the linear output
connectors.

STGNâL INPIJl J'

SIGNAT INPUT S2

RESUL TANT OVERL AP CONO I T I OIr

) 5rS

I

I
I
I-t

UIN.INHIBIT SICNAL j SHOTJLO PRfCFtJF
THE 0VFRL AP COt.tO I T I0tr 8y >5 NSFC
ANO SHOIJLO COMPLETFL Y OVERLAP
THE ENT'IÉIE COIFICIOEl.ICE

INFIIEI T INPUT - SIGNAL INPUT OVFRLAP RËOUTREMENI

-2-
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1

IJ:3ge of 365/466 as a rriple S-rc:l{ rqqincid.ence: rn order to use the 465 or456 as ; fast NIM signal may beapplied to the veto input- This sj-9na1-wi11 quiescently, then, hold the 465,/466 in an off condition. lrrhen a purse iç appiied to this input, it pernr:itsthe-465/466 to giv-e an output if-lrre othèr làrectea inputs are in coincid.ence.such application for the 465 and 466 is $ossible.only at the sacrifice of usageof the veto input for a true inhibiting iunction.

OPERATION

Select Switches: Any input will be removed from the coincidencet without removing its cable if the adjacent "fnput Select Button,,is in the OUT position.

OUTPUT CHARACTERTSTICS

Bridged-{egative outputgl The Models 465 and 466 have two pairs of currentsource 50 0 6s1puts, delivering -32 mA of current during the output ando tttA quiescentry. These outputs are full-y differential tlpe current sourceoutputs' these outputs maintain a risetime of approximatèly 2.0 nsec and areasonably cleanshape, as long as care is.takefi to terminate at least onehalf of the other bridged output in ttrat channel.

The actual shape of tlzpical outputs from the 465 and 466 is approxirnatedbelow.

ov

-7SOwY 

-

Fully differential type current source
output, adjacent output pair r:nterminatèd;
tr e 2.5 nsec; overshoot <15t:-

-3-

Fully differentS-al type
current source output, out-
put, pair terminated; tr
tr = 2.O nseci overshoot <10t.



OPERATION

Using 'Éhe typical output pulse shape following as a visual reference, LRS
output shapes for the fully differentiat type preset outputs on the 465 and
466 ate set up to adhere to the following restrictions, with adjancent output
pair terminated into 50 O:

A

i

I

-t-

4:-Ë.a

___J I

AMPL I TU0E -7OO*Y(A<-8S0vV.

0vERSH00T: g<lg/. 0F A; C 00FS N0T
REACH -6OOgV

RISETIMF' <2.S NSEC.

FALLTIME.<2.5 NSFC. AT MINIMUM TTIDTH.

MINTMUM IVIDTH. HI/IN (FWhM) <5.0 NSFC.

MAXIMUM Tll0TH: rVVêX (FWHM) - t USFC.

II

ComPlementary Output: The single complementary output is actually the output
from the collecÈor of the other half of the differential pair supplying cur-
rent to one pair of preset outputs. Although it is internally a double ampli-
tude signal, j.t is sr:bsequently internally back-terminated into 50 Q, thereby
maintaining a quiescent level of -16 mA, and logical t of O mA. RiseÈime and
other characteristics are similar to that of the normal outputs.

of ative Ou Dri aS le Cable: In applications
where it is necessary to drive very long cable lengÈhs from a logic unit out-
put, it is common to use only one half of the bridged 32 rnA output and to
leave the other half unterminated. This effectively sends aLL 32 mA into
one cable' giving nearly a double amplitude output. ft is important to know
that the 465 and 466 have clamp diodes that limit the output amplitude so as
not to sêturate the output transistors. Ttris linrit is approximately -I.4
volts. It cannot be assumed, therefore, that the -32 rnA into one sO-olïn
cable will give a -I.6 volt output signal-

-4-
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GEDÛERAL

Coincidence Characteristics

Yi+i*gl coit"id.It." oY.tl.p (coir"id.r"" R"=olrirg Ti*"), The required
cor-ncrdence overlap time of two input signars ôn trre aos /466 is approxi_mately nsec- Although this measurement should be made with two pulsesof zero risetime for an absolute result, functionally, no discrininator orother logic unit driving the 465/466 could output such fast pulses. The
measurements on th.e 465/466 were therefore made with an LRS Model 161 DualDiscriminator of 1.5 nsec risetime and falltime.
one method used at LR.S is to measure the overlap time as follows. 11po I0nsec FWHM pulses from a single source all initially separated in time and fedinto two of Èhe inputs of ttre Model 465 or 466. The output of the 465/466 isdisplayed on €ur oscilloscope which is being externalry tiiggered by the source(see diagran below) - rnitially, no output will appear from the 46s/466 (see
waveforms below). At some duration of overlap, output pulses will alwaysappear. The minimum coincidence overlap is defined in LR.S terminology as thatanount of overlap which produces one output on the average for every t$/o setsof inputs (i.e., 5Og point). From the waveforms beLow tiis is equal to T3-T1.The 50t point can be quite accurately estjmated on the oscilloscope (externally
triggered) by adjusting the second pulse delay for equal intensity of trace(of t'he output states) for the d,r:ration of thà output pulse. The minimum re-solving time for the Model 465/466 is 1.1 nsec. The resolving time jitter canalso be measured by taking the difference between 03 limit and the lo0% limit(T3-Tl). The resolving time jitter for the Model 46s/466 is +20 psec.

IN

lRtC

FTXEOLRS
MODÊL

161

It{

OU TS

LRS
MOOFL
*69

IN
OtJ 1

IN

PASS I VE
DFL AYS

PUL SE
GENERATOR

FAST
OSCILLOSCOPF

DTSCRIMINÊTOR

ELOCK DIÊGRAM COINCIDENCF OVFRLAP MEASUREMFNT W/OSCILLOSCOPF
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COTNCIOENCE CURVE'
OVERLâP WAVEFORMS

Coincidence Curve Method of Measuring Resolving Time: An alternate method
used at LR.S to measure the resolving time and time jitter involves making a
coincidence curve and then measuring its "risetime" and [falltime". Trrro
puJ-ses from a singl.e source are initially separated in tine and fed into the
inputs of the 465 or 466, at the same time being collectively counted in a
scaler (see diagrams below). T}:e 465/466 output, is also counted into another
scaler channel.

PUL SF
GFNFRÊ T OR

OISCRIMINATOR

ELOCK OIAGRAM COINCTOENCE OVERLAP MÊÊSUREMENI T/SCALER

FIIFO LRS
MODEL
465

IN

IN

0uT

LRS
I'OOEL

255 l

IN

lx

LRS
MOOEL

t6t

IN

OUTS

PASS I VE
DFL AYS
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As.on:-pulse is delayed more and, more, the two pulses become more and morecoincident; by comparing th.e counts in the two scaler channels at differentdelay amounts, a curve can be made representing Rate.out/Rate In vs. TimeDglay where the time delay is measured from trre EËil:-rfi@îf pulse A tothe Leading edge of Pulse B. (The previous waveform diagran is valid fortlris measurément also, except Pulse A delay should be continued until itsleading edge is past the trailing edge of pulse S.)

The resultant coincidence curve for thj.s ùeasurement would appear as follows:
1

ll tl

ÏO - INITIAL TIME OF NON-OVERLAPPEO
CONOTTTON

1I , T6 . T I ITE JUST WHERE THF 465 BFG I NS TO
OETECT THAT lHE TTO PULSES ARF CO-tNCIDENT-tI.E- THE O/. FIRING LtgIT)

T2. TS.. TIME AT UHTC" NO'E OUT EOUÊL S 5g./
OF RATE IN. II.E. SO'/, :'RIGGERINGJ

T3,T{ - TIME JUST WHERE THE /+65 ALTAYS
OETECTS BOTH PUr-sEs A ANO 8 IN cO-
INcI0ENCF r I.E. tso'/, FIRINc potHir
THE COINCIDFNCE TIDTH $T JS OFFJNFD
AS YHE OURATION BFTTEEN THE 5OZFIRING POINTS ( I.F. T5-T?)
TFIE RESOLVING TIME JITTER IS THF
TTUE OURATION BETTEEN 1I NNO T3

i0 Tl 12 13

COINCIOFNCF OVERLAP
UFASURFMENT TAVFFORM

T4 15 T6

If both input pulses A and B are identical in shape) and if the inputs tottre coincidence rnit. are identical, the trailing edge side of the coincidence
curve shouLd be sYmmetrical to the leading edge side. If they differ, thelarger one (either 0t to loo* or loOt to 0B) is specified as ihe resolvingtime jitter.

-7-

The minimr:m coiq'S g-v.:ïf-æ. or minimum resolvi-ng rime of the logic unit isaeri ;" ffirum of the input purse widthsand the coincidence widrh measured above. Alrernarely (uut wittr-;;;; âliiïI"r.ri,
iI to represents the time at which pulse A traning 

"às" ana puisËÏ-r".âi"!*"-à""
are exactly coincident in time, then the ninimrryreso,lglg time is egual totz - to-
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OPERATTON

It is imtrnrtant to note that the major contribution toward resolving timejitterz'in typical logic units is the instability of the ,,threshold,' Ievel ofthe differential amplifier following the input t'AIvDrr stage, particularly for
inputs with slow inherent risetimes (i.e., _2 ns). In the aàS and 466, a true
high sensitivity discriminator is used whicË- has a very stable and jitter-free
tàreshold (the LD601C hybrid used in all LR.S multichannel NIM discriminators).
For this reason, the resolving time jitter of tlne 465/466 is quite small.

Characteristics: Maximum CtI ratd, capability of Elne 465/466 is guaran-
teed at 110 MHz. $picalIy, the maximurn rate is L2O lttlz, with some units
being capable of operation beyond 130 MHz for small bursts of input pulses.
The measurement for maximrm rate is made by applying pulses to one of the
inputs, with'the other three inputs either disconnected or set in the OFFposition (i.e., internally always enabled at a DC logical l).
Ttre double pulse resolution (DPR), as opposed to C,!{ rate capability, actually
defines the speed of a logic unit in high energy physics applicatiàns, since-
the dor:ble pulse or the pulse burst is apt to occur whereas a C'!,1 input pulse
train would be unlikely. For a coincidence unit like'the 465 or 466, the
coincidence width of the J-nput pulses would. limit. the double pulse resolution
of the r:nit. Each input itself is capable of responding to input pulses
spaced I nsec apart, measured at the f'ldIIM points of the leading edge (i.e.,
-375 mV point for -750 mv input, pulses). Since the minimum coincidence width
of the 465/466 is approximately 5 nsec (defined by a 1.I nsec minimum overlap': of two 3.5 nsec pulses in coincidence), the 465 and 466 can actually function
as a coincid,ence circuit,, resolving coincidences spaced as narrotr as g nsec
apart. 

\

Packaging; Ttre 455 and 466 TripJ.e Coincidence Units are packaged in #1 NIM
modules with Lemo-type connectors. Due to front panel space limitations, the
465/466 is not offered with BNCrs.

Current.Requirements: Ttre current usage of the 465 and 466 will permit the
use of modules per standard NrM bin offering 5 a of t6 v, 2 A of ttz v, and
1 A of lza v. power calculation works out io z.l watts, which does not
exceed the 8 watts recormtended by the NIM standard for Èhe maximum power
dissipation for a single NIM s1ot. Ît is reconunended thaÈ additional -6 volt
current be supplied to permit maxirnrm usage of NIM Bin space or that the
465rs and 466's are powered in the same NIM bin with other modules not re-quiring -6 volts.

-8-
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OPERATION

ssl usS- of the NrM Power Bins: rt is highly recommended to keep anyUfu 
" p"""iUïe, using air conditioning intâe trailer or experimenrat station and âefinirely using f_= jb-";;;;;'.;"

air flow tlrroush all modules in every bin. nriminaii""'"i i"r;; il;;;"fir"variations removes the worry of temperature drift effects upon modures of anymanufacturer, 'and the forced air f1àw is good insurance against the potentialfailure of components in ttre modules due io .*."""ive heaiing for extendedperiods of time. Despite the fact that all components are pre-aged and burned-in before insertion into LRS mod,ules, and Èhe modules themsàrves are temperaturecycled for days under Pohter betweqn initia!. test and final test, it is recom-nended to aviod sr:bjecting any nodules to àdverse operating conditions if itcould be avoided.

-9-
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FT'NCIIONAL DESCRIPTION

General z

Each of the three channels of the Models 465 and 466 are composed of four
basic sections: the InpuÈ AND Stage, the Discriminator and Pulse-standardi-
zer stage, the Timing or Pulse-Former stage, and the output stage. A block
diagrarn of the Models 465 and 46p can be seen below, and a complete
schematic of the specific model èan be found at the end of this manual.

t I n1H
â0JUS r 0ur

olscRutNpl0R
ANO PUL SF

SlANDARO I SFR
LD60tC

50
466

OUT
465 ONL Y

-.... ONF OF ÎHREF TDFNlTCAL CHANNFLS SHOWN
BTN GATE

UODFL 465/466 BLOCK OIAGRAM

Input Al{D Stage

Ttre input stage accepts up to four inputs,- each of whictt can be switched
subh that the input is disconnected from the internal logic AND gate and
a DC logic '1' continuously ena.bles the internal input. Tlre result is the
equivalent of a switch-selectable l-input, 2-input, 3-inpuÈ, or  -input
ÀND. Ttris is accomplished with four enimiter-ORed, followers driving a dls-
criminator stage whictr is biased-at a negative rzoltage to compensate for
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FT'NCTIONAL DESCRIPTION

the base-.emitter drop of the transistors while sensing the NIM outputs at
the fulTlwidttr-half-amBlitude point when a coincidencÀ overlap occurs. In
the speciaL case where all four inputs are switch-disabled, to prevent the
LINEAR (Overlap) output of the Mode1 465 from going high, a diode OR senses
ttre condition and disables the input.

Discriminator and Pulse Standardizer

Ttre discriminator stage is based on the LRS Model LD60IC hybrid. Ttris unit
eontains all of the circuitry of the discriminator. The LD6OIC is fr.rrctionally
presented above. The threshold level is sèt by the voltage bias on a
fast differential amplifier which has positive feedback to provide regeneration
at threshold. In actual operation the V1 input is tied to -0.8 V and the
ttrreshold level is determined primarily by the 19:1 voltage divider composed of
the external I.8 K resistor to -6 v (ttre 1N4448 diode is not conducting unless
a veto or bin gate is present) and the internal 100 O resistor. When an input

-11-
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FTJNCTIONAI DESCRIPTION

signal applied to -IN from the fnput is equal to the threshold voltage at +IN,
the saturating amplifier ouÈput will begin to go positive. This will force
*IN closer to 0 volts, which increases the differenti-al input voltage in such
a direction that the output locks and then the cycle reverses. The arnplifier
output thus provides a time-over-threshoLd pulse wiÈh fixed amplitude. This
pulse can be monitored at the AMPL. OUT point (pin 6). The quiescent level
should be nominal-J-y -2.4 volts going to -1.6 volts during the pulse. The leading
edge of this output sets Èhe latch circuit which is used as a pulse width standard-
izer. Before the amplifier and the latch qan be set, the inhibit inputs (used for
the bin gate and veto) must be off. (See following paragraph.) Once the Latch
is set, a latch OUÎPUT is avilable to start the ModeI 465/466 timing stage. Ttre
OUTPUT amplitude and leading edge should be similar in appearance to the AMPL.

OUT above, but.the width of the output will be fixed independent of the input
width. rnternally, the latch output is fed back to reset the latch after a
short time delay, thus generating a short output pulse whose actual width can
be set by the proper external selection of RC time constant and voltage levels
at Pins 3 and/or 4" It is set at approximately 3 nsec in the t4odel 465/466.

Each channel of the Model 465/466 has an independent front panel NrM-level
veto input and a cornmon rear connector bin gate input. Itre bin gate driver
output is used to disable the three veto input stages, accomplishing the equiva-
Ient to a veto pulse causing the veto input circuit to current-switch. In
either case, the normally off diode connecting this circuit to +IN of the LD601c
wiII now conduct, pulling the +IN below the level of the -IN. This type inhibit
is required for the Model 465 LINEAR (overlap) output, and it is important that
the veto input completely overlap the coincidence overlap input to completely
block the LINEAR output, Ihe veto circuit is also connected to Pin 16 of the
LD6OIC to accomplish a leading edge inhibit (requiring only an overlap of the
leading edge of the coincidnec overlap. input) for the 456 and the PRESET outputs
of the 465.

Older Models 465 and 466 units use the LD601B hybrid, while more recent units
use LD601C|s" These two hybrids are identical and interchangeable.

Timing Stage

The timing or pulse-forming stage of the Models 465 and 466 utilize three stages
of MECL MC1692 receiver for amplifying and shaping" The timing is done by first
charging a 33 pf capacitor with the pulse from the LD6OI (via one MCI692 stage
and the differential stage , composed of two A430 transisÈors) until it is
clamped by the 8D777 diode to a voltage set indirectly by the front-panel width

-L2-
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FTJNCTIOI,IAL DES CRTPTION

potentiometer (via two stages of 747). The discharge rate is set by thecurrent source stage composed of the width potentiometer, one stage of 747, thecurrent source transistor, and its associated 604-ohm emitter resistor. Theactual current is varied from near zero (for the I psec maximum width) to abour10 mA for the 5 nsec minimum width). Thus, simultaneously, as the width isincreased, the clamp voltage is increased (allowing more initial charge to bestored on the timing capacitor) and the current is decreased (reducing therate of discharge), thus multiplying the effect of the width control. An in-ternal trim resistor, Tt4r sets the minimlrm width to 5 psec. The effect of the
2N5962 and the diodes aêsociated with it'are to provide fast recoverar of thetiming capacitor- The McL6g2 ECL amplifiers are interconnected j-n a manner toplovide stable leading edge timing and fast risetimes and falltimes of the outpurpulse. The first amplifier (output pin 3) provid.es final shaping and stand.ard-ization of the pulse from the LD6o1 to the timingr stage, as well as driving the
preset output stage directly via a second 1692 amplifier (output pin 14).This provides a prompt output pulse for the duration of the 60l output, in-dependent of the delay encountered in initializing the timing stage, BeforetJxe 601 output is over, the timing capacitor is charged, causing the thirdamplifier (output pin 1-5) to now maintain the pulse revel to the output stagie(using emitter orLing) until the timing capacitàr subsequentry d.ischarges toa sufficiently low level (approximatety _2.0 volts). Àt tfri" point, (becauseof regeneration, the third amprifier pràmptly switches back to its guiescentoff condition, terminating the output pulse.

The Model 465 has one set of bridged. outputs which completely blpass thetiming stage, receiving their timing and. d.rive directly from the A11pL. ou1of the LD601c' Thus, the output duration is just equal to the E!{HM of theoverlap of the input pulses.

Output S tage

one output stage of the Model 465 and both outputs of the 466 all utilize aconventional differential stage" This stage ràquires a continuous 32 mA ofcurrent of which 16 mA is quiescently available at the complementary back-terminated output connector- During an output pulse, the McL6g2 will switchfrom the quiescent level of -2.4 volts to a hig;rer level of -1.6 vo1ts, causingthe differential stage ts switch the 32 mA curient from the complementary halfof the stage to the normal output connectors for the duration of the pulse.All outputs are diode clamped so they wilr provide proper operat-,.on even withou*.output loads. lfithout the diode path €or the current during the pu1se, the

-L3-
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FUNCTIONAI DESCRTPTION

current wpuld have to be supplied uia the transistor base, which would severelyload thez'driver and not auàw proper drive to the remaining stages. rn all cases,the dual bridged outputs should both be te::minated in 50 ohms for normal. outputanplitudes and shape.

The other output sta-ge of the 465 output stages is connected directly to the AMpL.our of the LD601- The voltage levels of the LD50l are the same as the Mcl692,so ttre operation is as above. l

Internal Power ].es

Three internal por,rer supplies are used to generate the -0.g, and _2.2, and _1r.5v
which are special bias voltages used by the three channels. These stages providevoltage regurations and tracking and provide proper temperature compensation forthe other sections, particularly the width .r,à thr."hord circuits. They dependto some degree on uniform heating of the entire circuit board. Heating local areasof the boartl may cause drifting, but ooerating in a normal uin environment thesesupplies compensate to stabilize operation. rn alr cases, the power suppryuses a LM3OI operational amplifier to maintain the output voltage of aserJ-es-pass transistor equal to an input reference voltage. The referencevoltages are adjusted via individual potentioineter's or tiimmed resistors.
rf the -6 voltage is DC sequenced on before the +6 voltage, the LD60Ig maybe forced into a DC ratched condition. To prevent this, a relay contact
does not supply the -6 VDC until the relay àoil, operating fromthe +6 vDcis energized. Ttris insures that the +6 is up before the -6 in anf 

-po;";;"
sequence.
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STANDARD DRAFilNG SYMBOLS, ELECTRONiC

*i Connection to ony given voltoge.

Line ending ot the edge of the sheet
indicotes continuonce on onother
sheet.

-+f- Diode, signol or rectifier.

Diode, zener.

-) 

Mole pin or cord edge contoct.
\\__ Femoie pin, socket or cord edge// connector. 

, -D- 
Diode, runnel.

Cooxiol connecfor. Diode, snop.

Light emiiting diode (LED).

No connection.

NPN Tronsistor.
Conneclion.

â PNP Tronsistor.
_{Â,.r Resistor, 1/4W, *So/o, volue in ohms

(unless specified otherwise).

4/& Lï ::î;,:{f,il ilfl:;;fl 
ue i n ohms

-^1ô- Resistor, vorioble, ony type.
I

Field effect tronsistor, P Chonnel.

8t
Field effect tronsistor, N.

Resistor, vorioble, ony fype.

Copocitor, ceromic disc. Volue in

-lF 
microforods (unless specified orher-
wise).

J^Y1- Air choke.

Jé Copocitor, vorioble. Volues in Pico- lR_ Ferrite beod.
forods (unless specified otherwïse).

Ferrite core choke, Z 500 ohms
when f > 60 MHz (unless other-
wise indicoted). .: ..

Ferrite core choki , 40 vH;'(unlbss
otherwise indicoted).

-ffi_
*t t Copocitor, polorized. Volues in

-1 l- microforods/volts (unless specificd
othcnrise). _,ffi-

ENGINEEtrING DEPAFITMENT
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SIANDARD DRAFTTNG SYMBOLS, TNTEGRATED C|RCUITS.
TRANSTSTOR - TRANSTSTOR LOcrC CrrL).

The drofting symbols used ore potterned ofter MIL 5TD 806, with some modificotions.
Shown below ore some of the more commonly used symbols. Letter designotions in the lC
symbols correspond to those on the printed circuit loyout. (ln the cose of multi-chonnel
cïrcuits, '5e designotion wilt normolly consist of two letters, the first one being chonnel
identificotion.) Éin 

"onn""tions 
oie identified by the number locoted on input ond outpur

lines. (For outline drowing, see ne:<t Poge).i

Positive logic nototion is used. Logicol "0" is nominolly zero Volts ond logicol "1 "
is nominolly 2.5 Volts.

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

2-lnput Positive
NAND'Gote

2- lnput Positive
NOR Gote

lnverler or
lnverting Buffer

2-lnput Positive NAND
Gote rN/Open Collector

2-lnput Posilive
AND Gote

2 -lnput Positive
OR Gote

Non-lnverting
Buffer

Z-lnput Positive O R

Gote W/Open Colle:tor

4- Positive
NAND Gote

4-lnput Positive
NOR Gote

Excl usive
OR Gote

Non lnverting Buffer

ÇOpen Collector

Open collector outputs ore identified by on osterisk (") on the output connection.
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SIANDARD DRAFTING SYMBOLS, INTEGRATED CIRCUITS

EMTTER - COUPLED LOGIC (ECL)

' 
Thc drofting rymbolt uscd orc pottarncd oftcr MtL STD 806, wlth lomc modlfl-

cotlonl. Shown bclow orc somc of the more commonly used symbols. Lctter dcsigno-
llonc ln thc lC symbols correspond to those on the printcd circuit loyout. (ln the cosc

of multi-chonnol circuits, the dasignotion will normolly consist of two letterr, the

flrrt onc belng chonnel ldantificotlon.) Pin connections ore idcntified by rhe numbcr

locqtcd on input ond output lincl. (For outline drorlng, see next Poge).

Logicol u0" is nominolly -0.8 Volts ond logicol "l " is nominolly -l .6 Volts.

S,rpply voltoges of lC's orc shown in o toble on eoch schemotis.

2 - lrput Gcrte.
Ncgotivo AND (Poritive OR) Gore.

4- lnput Gote.
Ncgotlvc AND/NAND (Positive OR,zÎrlOR) Gote.

2-lnpyt Ncgotivc NAND Gotc.
Wlth Open Emlttcr.

2 - lnput Gote.
Negotive NAND (Positive NOR) Gote.

Differcntiol
Amplifier.

A - lrPut Gotc '
Ncgotivc AND/NAND (Positlvc

O|,/NOR) Gotc.

Open emittcr outputs ora ldcntified by on osterisk (*) on the output connection.



sTtlJ?ll?-gq FT lj:G sYM Bo Ls, I NT EG RAT ED c I Rc ulrs .
TRANSTSTOR - TRANSISTOR'LOGIC OTL) OR

EMTTTER COUPLED LOGIC (ECL).

'//
Flip-Flops ond other MSI integroted circuits ore generolly drown os o recfongulor

box with connections morked inside the outline. Some obbreviotions qre: R - Resei (or

Cleor), P - Preset (or Set), CK or CLK - Clock, etc. Some typicol exomples ore shown

below. See the monufocturerrs specificotion for odditionol informotion.

\

J-K Morter-Slovc
Flip-Flop

BCD-To-Decimol
DecodcpDrlvcr

Binory, Counter

Orientotion of pln numbers of ony DIP (Duol-ln-Line-Pockogc) is shown bclow.
Pin I wïll normolly bc identified on the printed circui! boord.
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788

782

805

792

929
96t

995

B2?

878

Bt2
813

819

824

t04-7t+

to-3t-74

tL-2L-?

t-24-75

2-6-75
2-t2-?5

2-26-75

3-5-75

)_t2-?5
6-26-75

La-?-75
LA-2L-7 5
L2-?2-7
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FRONT END CIRCUIT, CHANGED.

slvITcH CONNECTI0NS REDESTGNED,/ ONn 620 OHIvi RES., r'OUR HPA 2835 DroDBSr oNE 3K RES.
AND ONE 2N5?7T TRANS. ADDED IN EACH C}iANNEL.

1J pF AND 100 oHM RES. ADDED AT EACH LD601 PrN 11 TO GROUND./ etL TWENTY FOUR 51
TERM. RESISTORS TO 4? OTiT.,'IS./ ?.5 PF ADDPD EACH S\'JITCH INPUT, WITH BEAD, TO GND.

DELETEDT l-18 pF CAPACITOR AT PIN 6 OF MC1692L./ BnAD REMOVED FROM oUT oUTPUT LINE.
ADDEDT l0O OHIVI & "T" RESIST0RS FROIU PIN 2 OF LD601il,,/ CHAI]GEOT 82 oHMS AT PIN 6 Or
LD601B To 150 oHMs - TRrM RES. ADDED sAI\18 pLAcE.,/ ctRcutr BETWEEN prN 16 AND e 10
CoLLECT0R ADDED./ CONITECTION BROKEN BETi.i. PIN 16 OF LD601B AND OTHER PINS SAtvtE IC.
500 OHIvi POT. cltANcED 10 lK (AT prN 2 0F LMl01 "PC")/8.2K AT Q5-8ASE CHANGED TO R1r
NOTE #5 REVISED/BIN GAI'E S'{{ITCH SHOVJN 'IN SCHEilIATIC/"T' CAPACITOR ADDBD 10 IC 'A'
PINS 3 T0 6/ ZZpr CAPACITOR ADDED FROiU pIN 1 0F MC1692L T0 GROUND/
NoTE #5 CoRREC.TED 1'0 READI 4.6 T0 5,0V. ?... ,,..5,0..,T0 5.3V...../

ING. NOTE I CHANGED 0N BOTH T0
PARTS LIST TO INCLUDE BOTH POSS.

NoTES B, 9 & 10 ADDED, JUMIER oprroN JL/Jz/Jj ADDED./ z? oHM RES. REMovED Q2-coLL,'

NOTES 2 AND B OMITTED SCHEI{ATIC AND ASSEITBLY DRAW
Q6 sno Q? MATo.HEDT Vse 830 mV; tromV @ 34 nY. /

VALUES FOR R 1r B.zK AND ?.5 K/

IN EACH CH.ANi.TEtc CHG. TRIM CAP AT PIN 6 Op MÇL69?L T0 A 3..2 19 pf ,y4I-IA,BLE/ ngs'
BETW. "8"-2 ÀND .'A"-? CiIANGED FRolVi 300 oHt{is T0 2.? o}iUis.,/ nOtn 4 Oei,n',rror/.05 uF
cApAcII0RS AT EACH LIti301 CHANCED r0 .01r 25V/
NO CHANCE TO SCHEMATIC. PARÎS LIST & ASSE}4BLY DRAWING CORRECTED (NUiIIENN OT 6.8UF U

ADDEDI 1OO OHM RESISTOR IN SERIES W/II PF IV1ICA CAP OFF PIN L3, I$CT692/ AT BASE Q1lT
680 0H[1 RES. T0 G0 T0 -6v TNSTEAD 0F cRouND./ 680 oHNi RESrsrOR AT END 0F BrN GATE
BUS T0 '+t?V CHANGED TO 510 OHMS/

CHANGE T0 NEV{ \,fRAPAROUNDT PARTS LtrST. TAPTNG /A to /8.
RELAY.& ASSOCIATED 1OO OHM RESISTOR ELII\IINAIED,

PARIS LIST CNLYr ALL à43O IRANSIStORS CHANGED TO FLF.S 001 (Ilfil1190).

ALL A B0VE EC RE FER TO Nl0 DEL 46 ONLY. ALL FOLLOWING ECO' REI'ER 10 46 466.

r
I

1

I

1.



059

195

o75

367

z-19-?6

)-16-76

6-4-?6

4-L3-77

RETARTS

DATE

CHECKEO

DRAWT{

DESCRIPTIONECo ll0. DATE

DR UtlÎlo Hè

EI{GINEERI]IG CHA}IGE ORDERS

noDEr 465/4é6
SHEE'T 2 CF 2

LeCROY RESEARCH SYSTEMS CORFORATION
wEsT I{YACIç xEt Yoix

i:f Llf',r'1jf C)ij' licC, 9.)5 z ,',LL Ci.i'rFT"Tr' 'ii?.1,i'il.jIlrr.CilS CH/i\t'-D rC
,|.,' / /i',rlui :r!,..')r,/ ..,, ,1,, ''',"7 (l i"lCil:i1-.1 irliIP.) C;.':\i"llji-' 'iC i''Lr'j 'lO)1

i. '\ -2 - 1?j nl; -LRIi'ij'.:lFi l',l,,tltr',=tL I j'l 5jrLIi: ,'jIri; ->''i''u irC'Cii' lj;t).'-

A 401, 
",ili'ii 

/r FULL tsEAD 0r\
r',LL CUrFU'i ijEi:DS REI,,CVED/
0;1 ;RIDf,. OUîPU'I 'I0 GRCUND.

ALL DçCUMENTATION: rljBD 101 CHANçED'I'0 Hpzï3s, - IN tB PLACES./ PRIttl.'ED CKT. ONLYr

TApTNG coRRggirôils/ ianrs Lrsr oNLy r HARD'r{Ânn coRnacruD/ scHnilt,ATrc oNLY r C0NNECTTON

FROM Jl CORRECTED - I1ÎUST G0 1'O PIN 14 0F rfiÇ1692L.

AT MCI6}2, betw. pins 14 At'rD L5t 'I.WO I'ULL BitADS ADDED/. OFF BASE OF Q3r oNE BEAD

DELETËD, 18 pF CAPACITOR CHANGBD 'I'0 3.2 - lBplr lRll'/llviER/

REIVIOVED 1.8K RESISTOR AT PIN 12 OF LD.6O1C(ONE PER CHANNEL).


