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WARRANTY

LeCROY RESEARCH SYSTEMS CORP. wamants each instrument it
manufaetures to be free from defects in material and workmanship under
normal use and serviee for the period of l-year from date of purehase.
custom monolithics and hybrids sold separately and all spare or
replacement parts are warranted for gO-days. This warranty extends onlyto ,the original purchaser. This wananty shall not apply to fuses,
disposable batteries or any produet or parts whieh have been subjeet to
misuse, neglect, aceident or abnormal conditions of operations.

In the event of failure of a produet eovered by this warranty, LeCroy
will repair and calibrate an instrument returned to the factory or an
authorized service faeility within 1 year of the original purehase; provided
the wamantorrs examination discloses to its satisfaetion that the product
was defeetive. The wanantor ffiâv, pt its option, replace the proàuct in
lieu of repair. With regard to any instrument returned within one year of
the original purehase, said repairs or replacement will be made without
charge. If the failure has been caused by misuse, neglect, aceident or
abnormal conditions or operations, repairs will be billed at a nominal eost,In sueh easer an estimate will be submitted before work is started, if
requested.

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

all other warranties, express or
to any implied warranty .ofany particular purpose or use.
not be liable for any speeial,
whether in contract, tort or

IF ANY FAILURE occURS, notify LeCroy Research systems corp., or the
nearest service facility, giving full details of the diffieulty, and include
the Model number, serial number, and FAN (Finat Assembly Number) or
ECO (Engineering Change Order) number. On reeeipt of this information,
service data or shipping instructions will be ,forwarded to you. On receipt
of the shipping instructions, forward the instrument, transportation prepaid.
A Return Authorization number will be given as part of shipping
instruetions. Marking this RA number on the outside of the paekage will
insure that it goes direetly 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 shoutd be made via Air Freight or 'tBest way" prepaid. The
instrument should be shipped in the original packing eartonl or if it is not
available' use any suitable container that is rigid and of adequate size.
If a substitute eontainer is used, the instrument should be r,rnapped in
paper and surrounded with at least four inches of excelsior or similar
shoek-absorbing material.
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IN EVENT OF DAMAGE IN SHIPMENT to original purehaser the
instrument should be thoroughly inspected immediately upon original
delivery to purehaser. All material in the container should be ehecked
against the enclosed packing list. The manufacturer wiU not be
responsible for shortages against the packing sheet unless notified
immediately. If the instrument is damaged in any way, a claim should be
filed with the camier immediately. (to obtain a quotation to repair
shipment damage, eontaet the LeCroy factory or the nearest service
facility).

DOCUMENTATION DISCREPANCIES OR OMISSIONS. LeCroy Researeh
Systems is eommitted to providing unique, reliable, state-of-the-art
instrumentation in the field of high*peed data aequisition and processing.
Beeause of this eommitment, the Engineering Department at LeCroy is
eontinually refining and improving the performance of produets. While the
actual physical modifications or ehanges necessary to improve a modelts
operation can be implemented quite rapidly, tJre corrected documentation
associated with the unit usually requires more time to produee.
Consequently, this manual may not agree in every detail with the
accompanying unit. There may be small discrepancies that were brought
about by eustomer-prompted engineering ehanges or by ehanges determined
during calibration in our Test Department. These differences usually are
ehanges in the values of components for the purposes of pulse shapet
timing, offset, etc., and only rarely inelude minor logic ehanges. Where
any such inconsistencies exist, please be assured that the unit is correct
and incorporates the most up-to-date circuitry. Whenever original
discrepancies exist, fully updated doeumentation should be available upon
your request within a month after your receipt of the unit.

ANY APPLICATION OR USE QUESTIONS, which will enhanee your use of
this instrument will be happily answered by a member of our Engineering
Services Department, telephone 914-425-2000 or your local distributor.
You may address any eorrespondence to:

LeCroy Researeh Systems Corp., ?00 S. Main Street,
Spring Valley, New York 1097?, ATTN: Engineering Serviees Dept.

European Customers can contact:

LeCroy Researeh 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, France

LeCroy Research Systems SA
81 Avenue Louis Casai
LZL6 Cointrin-Geneva
Switzerland

LeCroy Research Systems GmbH
Treitschkestrasse 3
Postfach L0 37 67
69 Heidelberg
West Germany
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ATTENTION

MODULE SHOUTD NOT BE PLUGGED IN WITH POWER ON.

SEE POCKET IN BACK OF MANUAL FOB SCHEMATICS,
PARTS LISTS, AND ADDITIONAL ADDENDA WITH A]'IY
CIIANGES TO MANUAL.

ATTENTION
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NIM Models 364AL and 3OSAL

Dual 4-Fold
Majority Logic Units

I

with Veto

The Models 364AL and 365AL offer an unmatched combinationof flexibility, compactness, and peformance at a reasonâOle
9_o;l,tol! modu.tes.provide the functions of fan_in, coincidence,

iî,îiil.E,ft ûff *?Sffi i:Tf; 
"i,iJl'llgJ",'Sï?,ËI,i".'^1?11,?r#lfl13:9yqlap or tixed ou,tpuJ width, and the 365AL provides an up-

dating timing stage with front-panel width contrbl. Each of the
rwo roenilcat channets accepts standard NIM looic sionals at
each of the four togic inputà and one veto inpuT. f6Ët_ôanet
selectors_ allow programming of one to forir simultarieous
lt991tiv9 in,put. signals required for an output and provide the
ability to disable the .separate logic. input's withorit removing
cables. separate veto inputs are piovideb for inhibiiino inà unii
regardle-ss.of the state_of.the othér inputs. Except in thË ôvêrtâp
mode of the Modet 36JA! the inhibit need onty overlap ine
leading edge of the coincidence. A single outpuf pulse iè pro-
duced regardless of input amplitude o-r duration ino multiple
pulsing). The output put'se duraïion of the ModetSOhÀL islrdnt-
panel switch-selected to be either the time overlap of the inout
signa.ls orto be a clipped 3.8 nsec duration. Thè'outpùipuTse
duration of the Modei gOSRt_ may be continuousiv se[iroFig.g
nsec..to 50 nsec by g multjturn front-panel poteniiometer. The
dqratlon is ind,ependent of input oveilap time, amplitude, and
rate. Because it is updating, it may be i'etriggéred'even bbfore
rne eno.ol an outpu.t pulse that is already present. Both units
provide two sets of dual (32 mA) negative ouiputs and one set of
dual complementary outiluts, eacn'ot which may bé tânneO àut
t9 t*o later inputs or be used as a means of câbte clipping ôr
reverse terminating.

March 1980

Innovators in lnstrumentation

LECROY RESEARCH SYSTEMS CORPORATION o 7OO SOUTH MAIN STREET o SPRING VALLEY, N.Y. 10977
TWX:710-577-2832 CABLE: LERESCO TELEPHONE:(914) 425-2ooo
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SPECIFICATIONS
NltUl Models 364A1 qnd 365A1

DUAL 4.FOLD MAJORITY LOGIC UNITS WITH VETO

I
t
t
I
I

INPUT CHARACTERISTICS

Logic lnputs:

Veto lnput:

Bin Gate:

OIJTPUT CHARACTERISTICS

Outputs:

Fan-Out:

Duration:

Output Rise and FallTimes:

GENERAL

Functions:

Coincidence Width:

Rate:

lnput-Output Delay:

Double Pulse Resolution

Packaging:

Power Requirements

4 LEMO-type connectors; 50 O impendance; NIM level input requirements;
each input can be separately enabled or disabled.

LEMO-type connector; 50 O impedance; NIM level input requirements.
Model àO+AL requires 3 ns minimum prompt leading edge overlap in fixed
width position; complete overlap in overlap position.
Model'365AL iequirbs 3 ns mini'mum widtË d'elayed 3 ns from leading edge of
input.

Via rear connector; clamp to ground from +4 volts inhibits; rise and falltimes
<50 ns.

Three; two negative (quiescently 0 mA, -32 mA during output), one positive
(quiescently -32 mA, 0 mA during output).

6 fold, if each output drives two 50 O loads. (Any used output pair should drive
25 O for proper amplitude and shape.)

Model 364AL: switch-selected to be either fixed 3.8 -r0.3 ns with inputs > 5 ns
or equal to time overlap. Non-updating.
Model 365AL: continuously adjustable lrom less than 4 ns to greater than 50 ns
by means of front-panel screwdriver-adjustable potentiometer. U pdating;

1.2 ns typical. (Fall time of 365AL is slightly longer except at minimum width.)

AND; OR; Majority Logic; Leading Edge lnhibit; Complement; Pulse standardi-
zation without multiple pulsing; coincidence level determined by front-panel
selector.

1 ns up, determined by input pulse durations.

150 MHz minimum.

Model 364AL: approximately 6 ns;
Model 365A1: approximately 10 ns.

Typical 5 ns; (6.5 ns for triple pulses).

NIM single-width module; LEMO-type connectors used for all inputs and out-
puts.

Model 3644L Model 3654L
+12V at 55 mA. +12V at 55 mA*

-12V at 145 mA -12V at 165 mA
115 V AC at 70 mA -24V at22 mA

115 V AC at 70 mA
*lncreases to 120 mA if both channels in 4-fold coincidence.

SPECIFICATIONS SUBJECT TO CHANGE.
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L.2 Inputs

1.3

The 'Model 365AL is a dual 4-fold logic gates which offer the functions of
fan-in, eoineidenee, leading edge inhibit, majority logic, and pulse
standardization. Eaeh of two identical ehannels accepts standard NIM
logic signals at each of the four logic inputs and one veto input. All
inputs are terminated in 50 O Lemo-type eonnectors axe used.

A front-panel seleetor allows programming the number of simultaneous
negative inpuæ required for an output, With its majority logie eapability,
the unit may be used to perform voter coineidence such asi 1 of 1, 2, 3,
4 (logic fan-in), 2 of, 3' 4, or 3 of 4 as well as the standard eoincidences
of 2 of 2, 3 of 3' 4 of 4. Any of the inputs serves as an inhibit input
when driven with a eomplementary logic signal. A separate VETO input is
provided for inhibiting the output regardless of the state of other inputs.

A front-panel seleetor is provided for programming the participating inputs.
Inserting the programming pins in. any of the designated OFF positions
disables that input and eliminates the neeessity of removing input cables.
A separate storage loeation is provided for holding the programming pins
not in use.

Onee the input coineidence conditions have been satisfied, the Model
365A-t generates three double-amplitude NIM fast logic outputs. Each
output is provided with two paralleled connectors to enabie the signal to
be elipped, back-terminated, or fanned-out to two 50 A loads. The
positive output, or eomplement, (OUt), is quiescently at a logical one
state (-ae mA) and suritches to 0 mA (or 0 volts) for the duration of the
output. The two negative outputs (OUt) are quiescently at zeto and
switch to -32 mA (-eOo mV if both conneetors drive 50 Q ioads) during an
output.

The output duration of each ehannel of the 365AI is adjustable by means
of a front-panel potentiometer from 3.5 nsee to 50 nsee.

The Model 365AL is a deadtimeless eireuit whieh will respond to input
signals even when an output is already present. The minimum pulse pair
separation is under 6 nsec for an equivalent eontinuous pulsetrain (CW
from RF terminology) rate of greater than 160 MHz. If a seeond
coincidence is deteeted during the time of the output from a first
eoineidence the unit wiU extend the output duration to refleet the
oceurrenee of the second signal. The net output pulse, being the logicai
sum of two standard output pulses, is of standard amplitude and retains
the time information contained in the input signals.

The Model S6SAL offers non-multiple-pulsing operation to assure
unambigious response to input pulses regardless of their amplitude or
duration. The 365AL will not produce multiple pulses even with input
pulses that substantially exceed the output pulse in duration.

SECTION 1

SPECIFICATIONS

1-1



L.4 Bin Gate

Both ehannels of the 3654L may be gated off by means of the NIM bin
gate. The bin gate enters ine môdule via the rear multipin power

conneetor and a réar-panel On-Off srivitch. Quiescently at +5 volts' the
bin gate must be clamped to ground to inhibit the logie unit. The bin
g*t" - ir direct-eoupled, and nai rise and fall times of approximatety 50

ruec for the 3654L and 20 nsec for the 3644L.

Addenda to Specifications

Number of Channels: TWo, both identical'

Input Levels: NIM logic levels: Logical zero, 0 mA : mA;
logieal one, 16 mA j 2 mA.

50 A $%; value of imPedance is
constant up to the limit of inPut
proteetion for negative inPuts.

Input Impedanee:

1.5

Input Proteetion:

Input Coupiing:

lnput Beflections:

Gate:

Negative Outputs:

:5 V protection for Pulses.
ôverload eharacteristies
determined bY the 250
dissipation limit of the
input terminating resistor.

DC
are
mV

504

Direct; coupling is indePendent
of input risetime, duration and
rate.

Dependent upon inPut risetime;
less than 10% for inPut signal of
2 nsee risetime or gleater.

Logic unit may be inhibited bY

application of NIM Bin Gate.
Bin Gate enters module via Pin
of rear multiPin conneetor.
Switch loeated on back Panel
disconneets Model 3654L from
Bin Gate Line. ClamPing Bin
Gate to ground from +5 V
inhibits. ClamPing eireuit must
sink 3 mA Per module. Bin Gate
cireuit is direct-couPled. Rise
and fall times are (50 nsee.

TWo, both with Paralleied
conneetors driven bY cotnmon
high impedanee current souree.
Quiescentlyr 0 mAr current souree
slrritches to -32 mA during
output.

L-2



Positive Output:

Outpgt Dwation:

Output Rise and Fall Times:

Output Duration StabiUty:

Coincidence Width:

Double Pulse Resolution:.

Maximum Rate:

Functions:

Multiple Pulsing:

Power Requirements:

Counting Efficiency:

One, complementary, paraileled
connectors, quiescently -32 mA
(-1.6V into 50 A load), switching
to 0 V during an output.

4 rurec FWHM to 50 nsiec,
continuously adjustable by means
of front-panel width control.

L.2 nÉree typical, 10% to 90%;
fall time stightly longer on wider
widths.

Less than 0.L%/oC from 20oÇ to
600c.

1 nsee up, determined by input
pulse duration.

Minimum separation to
two pulses is typieally
nsec.

resolve
under 6

160 MHz typieal, input. and
output; defined for" input signals
of -600 mV, 3 nsee FWHM.

ANDing, ORing, Majority, Inhibit
and Complementary logic.

None, one and only one output'
pulse is produced for eaeh input
pulse regardless of input pulse
amplitude or duration.

8.8 watts total; +L2 V at <120
mA, -tZ V at 165 mA, -24 V at
22 mA, 120 VAC 33 mA; voltages
must be regulated to !L% for
Model 365AI.

Deadtimeless operation; recovery
time is less than output pulse
duration; there is no deadtime
following output pulse at output
durations greater than I rs;
output duration will update to
refleet new input if retriggered
while output pulse is present.

1-3



Packaging: The Model 365A1, is Packaged in
conformance with AEC standard
for nuclear modules (AnC RePort
TID 20893 Rev). ComPletelY
eompatible PhYsicallY and
eleetrically with LRS Power
Chassis Model 1002' and with any
other AEC standard Po$/er bin of
any manufacturer. Model 3654L
is a single-width module using
Lemo-type eonneetors.

1-4



SECTION 2

TECHNICAT DESCRIPTION

the Model B6sAr Duar 4-Fold^ losr" Gate is eomposed of six basicsections as indieated in Figure 2.1. " A àuri"nt switeh for each input, aset of' seleetable outt"nt 
-tË*o"t 

to set coineidence level, a tunnel diode
,,Till?3: 

a puls€ forming stage, a pulse veto section and rhe output

The current snitch at each input -provides input^ buffering with propertermination and on-off eontrgl. ri caùsàs an g.6 mA éurrent to besubtraeted from the coincidence r"uàr 
-.urtànt 

for the duration of theinput pulse' Ttre curent sruitch i: gopnposèà- or a Mc 16àt non-invertingAÎ'ID gate' The input may be oisabréâ- ùy shorting the seeond input ofthe' gate to gr:und. ga3sing the .signal llpit to -be-isnor"à. 
- 

euiescently,the output of .the 1664 gaie is 'hÏgh,; (0'Vj and is supplying the currentto the 523 Q resistor wnicrr serves as the 8.6 mA cument souree. Aninput signal level (-600 mV or greater) à"urlr the open emitter of theoutput of the i964 slte to go tiry, alowint- tne MBD101 diode to conductthe 8'6 mA' since the anoàes of the roui: ùgn101rs are conneeted €u, aeurrent summing pointl each input signai *ur", g.6 mA to be subtraetedfrom the eoincidence 
.level current sou-ree., ,

Ttre eoincidence level current souree. suppiies from 14.1 mA to 40.1 mAdepending upon the eoineidenee level ,"l"Lt"à. In the "singlesu position,tre current soulee supplies 10 mA for tne 
- 
current source briffer, plus 4.amAt or t/2 of .an 

-input 
current switch unit. Eaeh additional levelselected over- a .singles requirement increases 

-the 
available 

-àùrent by g.6mÀ The amount of eurrent availablà ir-suppueo by the colleetors of twotransistors conneeted in a oarungion- ônlifrrËtion. The emittersl'LË- r,Ëiiat a eonstant voltage equal to the referËneè voltage generated by thecoineidence level selector. The actuai- àurr"nt is- deîermined by thevoltage across 99 two paralleled 43i Q 
- 
resistors at the transistor

-emitters'. $v difference Ëetween the emitter voltage and the referencevoltage is deteeted by the z.+t ofiàr"ùoiài'ampuriËr *Ài"r,' adjusts theDarlington input to provide the d;*;;tput. inis'--clreuit providesstable currents independent of temperature and transistor characteristics.
The tr-rnnel diode seetion of !h" 365AL provides a fast-rise, fixedamplitude pulse an{time..the inputs equal or Ëxceed the coincidence levelseleeted. euiescenily, the tunrier dioàe is ln-llr tg*-u-otà"gË"rtate, beingsupplied q!i, approximately 8.4 mA from ttre SfO e resistor to the -5 Vsupply' when the current from the inpJt current switch exceeds thatwhieh is avaflable from the coineidence revLr current souree, the voltageat the current summing- .junction drgps. Thh is transmitted through thedifferential .stage (Q3' h4) to the 10" mA t-unnel oiooà, 

--àïù.ùg 
the tunnetdiode to sr^riteh tg its lisn voltage state. This in turn auows'i.c. AB pinL4 to sruitch to its positiïe state-. This transition is passed onto the nextsection of I.c. Ap lhpugh the lq a .-"rirtor, 

- 
in addition to 

-driving 
a znsee printed cireuit delay- line. After the z nsgc- delay the emitter of e5is suritehed from approxirnately -1.5 volts to 

--0.8 y thereby back biasingthe FD77T diode altowing thé eurrent in the tunnel diode to drop to a

2-L
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level just sufficient to keep the diode in its high voltage state. When

the in-put coincidenee eondiiion is removed the differential stage switches
baek ù its quiescent state and allows the T.D. to switch back to its low
level state.

Tlre output of the delay line also drives one input of the veto gate I.C.
eg (pins L2, 13 and 15)r which provides a delayed signal^ _at its output.
ftr" bu"rlap of the normal and deiayed signals eause I.C. AB-3 to provide

a 2 nsee wide current pulse which is independent of the duration of input
signal overlap. If either a VETO input signal or a bin gate level is

pr-esent during the 2 nsee overlapr the overlap will b-e ignored and no

àutput will ù generated. The [ ruiec eurrent q,91!e is supplied to the
putie forming seetion which generates the desired width output pulse'

The pulse-forming seetion of the 365AL' each time a current pulse is

receivLd, generatés a standardized pulse Gee Figure 2.2) -with a width that
is set Oy 

-the front:panel 2 K A width potentiometer. The actual $tidth is

determined by a ramp and a eomparator. The ramp is - generated b;l

*iÉiltt ; capâcitor to a fixed voltale using the output of I.C" AB Pin 3'

and àiscnarging it with an adjustable current souree. The eomparator is
composed of tJre last section of I.C. AB whieh generates an output signal
whode width is equal to the amount of time the ramp is above an

adjustable threshold. The threshold and the aaju$allg eu_rrent souree are
Ooin determined by the front panel mounted WIDTH Potentiometer.
Coupling the thresÉold and ramp 

- siopg in_ -this manner permits stable
contioi - of the output width over a 4.0 - 50 nsec range. Deadtimeless .

operation is inherent in this design beeause anytime a pulse is reeeived at '

I.b. AB pin 3, the capacitor is again raised to the initial rurdown
uo1t"g".. bte resulting output tlrus rèflects the reeeipt of the additional
eoincidence by extending the output width.

The output buffers provide 32 mA eurrent souree output pulses with widths
determinèd by the previous stage. The differential outputs of the ORing
stage. drive two separate differential current wvitching stages.

Quilscently, each stage is balaneed with one transistor rroll'r and one

tiansistor 
'noffil. The I'ontr transistor of one stage is connected to the

complementary output, which is quieseently at 32 mA' switehing to .0 T+
Ouriirg an ôutput.- The 'bffu 

- 
transistôrs tied to the normal (OUt)

eonnectors quiescently supply 0 mA and switch to 32 mA during an output.
Eaeh output drives two paralleled connectors. All. outputs are limited by
the outprit elamp diodes and the -1.5 volt supply (Qg and Q10) between 0

and -2 V.

In addition to using the standard +LZ V from the po$ter conneetor, the
Model 365AL also requires +0.8 ând -5.0 volts" This is supplied by an

internal 5.8 volt supply using 120 VAC from the rear power eonneetor.
Ttre positive side of the supply is referenced to +0.8 volts by an emitter
folloder operating from a 74L operational amplifier. Ttre reference for
the op-amô is dérived from a resistor divider connected between +!2 V

and ground.

2-2
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INTERNAL WAVEFORMS USING TWO INPUTS _ A & B. WITH COINCIDENCE LEVEL SET AT 2'
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