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WARRANTY

All LRS instruments are guaranteed to Operate within
their specifications for one year from the date of purchase,
Under this warranty, any unit which fails to perform
within specifications, as a result of defects in workmanship
or materials, will be restored to specified operating ¢ondi-
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 accompanies
the 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 Quality Control
Manager. This procedure will insure the fastest possible
service. Please include the Model Type, Serial Number,
and ECN (Engineering Change Number) with all requests
for parts or service.

ENGINEERING DEPARTMENT
LeCroy Research Systems Corp.
Spring Valley, New York



NOTE TO THE USER

LeCroy Research Systems is camitted to Providing unique,re-
liable, state~of-the-art instrumentation in the field of
high-spaed data acquisition and Processing. Becausa of thisg
commitment, and in response to information received from the
users of our equipment, the Engineering Department at LaCroy
is continually seeking to refine and improve the pPerformance
of our products.

While the actunal physical modifications or changes necassary
to improve a model's cperaticon can be implemented quita rap-
idly, the corxrected 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 brought
about by customer-prompted angineering changes or by changes
determined during calibration in cur 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 minor logic changes. Where any such in-
consistencies exist, please be assured that the unit is cor-
react and incorporates the most up~-to—-date circuitry, When-
ever original discrepancies exist, fully updated documenta-
tion should be available upon your request within a month
after your receipt of the unit.

If you have any questions about the performance or operation
of this unit, rapid assistance may be obtained from ocur En-
gineering Services Department in Spring Valley, NY, telephons
914-425-2000, or from your local distributor in countries
other than the U.S.A,

LeCROY RESEARCH SYSTEMS
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See pocket in back of manual for schematics,

parts lists, and additional addenda with any
changes to manual.
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NIM Model 380A
BIEY  Multiplicity Logic Unit

VETO ”i,u'-_"E cLEAR

‘@.' N \ The LRS Model 380A Multiplicity Logic Unit for the first time allows easy generation of
tﬂ‘CH—uJ higher order multiplicity decisions from a large number of counter or chamber logic
\ INPUTS signals. The unit produces an output whenever N (or > N) out of M input pulses are
. present, where N is switch-selectable from 1 to 6, and M is any number up to 32. Two
sets of outputs are provided, one set for the = N condition and one set for the > N
condition. An additional analog summing output is provided giving an amplitude of —50
mV into 50 (2 for each coincident input pulse and a duration equal to the overlap time of
the coincident input signals. Since the unit can operate in an ungated mode, and does
not require a master strobe signal, it is very useful in trigger pulse generation systems.
In systems where a master trigger already exists (e.g., with wire chambers), the Model
380A may be operated in a strobed mode with either pulse or latched outputs. Input
speed is compatible with normal 100 MHz logic and maximum output rate is deter-
mined by output width.

!
)

In the pulse mode, the duration of the = N outputs is preset to 20 ns, but is internally
adjustable up to 50 ns. The duration of the > N outputs is front-panel adjustable from
25-100 ns and must be set equal to the maximum possible overlap time of the logic
inputs. The > N outputs are generated approximately 12 ns after the > N condition is
satisfied. The = N outputs appear somewhat later, approximately 8 ns after the end of
the = N input condition, because of the logical necessity of waiting to insure no > N
condition occurs.

A clear input is provided to reset the unit in the latched mode. For strobed operation,
the veto is driven by a complementary logic signal which goes to zero volts during the
strobe interval.

=N WIDTH Nx50 mV
-,

PN o
Y <
G r..r:,‘
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LeCROY RESEARCH SYSTEMS CORPORATION - 700 SOUTH MAIN STREET + SPRING VALLEY, NEW YORK 10977
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INPUT CHARACTERISTICS

Logic Inputs:

Veto:

Slow (Bin) Gate:

Clear:

OUTPUT CHARACTERISTICS
> N Qutputs:

= N Outputs:

Risetimes and Falltimes:

Analog Summing Output:

GENERAL
Coincidence Level Control:
Input Double-Pulse Resolution:

Output Double-Pulse
Resolution:

Modes:

Delay:

Packaging:

Current Requirements:

SPECIFICATIONS
NIM Model 380A
MULTIPLICITY LOGIC UNIT

32; reflections < 7% for inputs of 2 ns risetime; input range — 650 mV to — 900
mV (NIM level); minimum input width 6 ns.

Common to all channels; direct-coupled; — 600 mV or greater inhibits; impe-
dance 50 0; reftections < 7% for inputs of 2 ns risetime. Veto must overlap logic
inputs.

Via rear connector, with rear-panel On-Off switch; risetimes and falltimes ap-
proximately 20 ns; quiescently above + 4 volts, clamping to ground inhibits;
direct-coupled.

NIM level; minimum duration 10 ns.

2 bridged negative outputs (quiescently 0 mA, — 32 mA during output); one
complement (quiescently — 16 mA, 0 mA during output); duration variable from
25-100 ns by means of front panel-multiturn potentiometer in pulsed mode, dc
tevelin latched mode. Must be set = maximum possible overlap time of the logic
inputs (since it serves to inhibit the = N outputs when present).

2 bridged negative outputs (quiescently 0 mA, —32 mA during output); one
complement (quiescently ~16 mA, 0 mA during output); duration 20 ns (internally
adjustable) in pulse mode, dc level in latched mode.

3 ns.

One; amplitude — 50 mV into 50 (} for each coincident input pulse; duration
equal to the overlap time of the coincident input signals; impedance approx. 6 (.

From 1 to 6 plus “off”; front-panel switch.

< 10 ns,

<2 30 ns.
Pulse or latched; controls output duration.

Input-Output, 12 ns for > N output, 8 ns following end of = N condition for = N
output.

In conformance with AEC standard for nuclear modules (AEC Report
TID-20893); RF shielded AEC #1 module fitting 12/bin; dimensions 1.375x8.75
x 10 inches deep.

+ 6V at9s mA
- 6V at 400 mA
+ 24 \VV at 45 mA
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OPERATION

Logic Input Charactsristica

Because of the large number of inputs and the high multiplicity level of-
fered by the 380, there are important constraints on input amplitude and
width. These are particularly important at the higher N settings, and can
be relaxed somewhat if the unit is to be used only for lower multiplicities.
These constraints can be summarized by saying that the input signals should
be between -650 and 900 mV in amplitude and remain above -650 mv for more
than 4 nsec. Under no circumstances should doubles-amplitude signals be
used. Normal standard amplitude outputs from LRS discriminators and logic
units satisfy these requirements provided output widths are set sufficiently
long (in general, a faw nsec larger than absolute minimum).

The specified reflection coefficient applies for standard amplitude NIM in-
puts.. Larger than normal inputs (and in particular, double-amplitude inputs)
will be clamped by an input-limiting diode and produce very large reflsc-
tions which can interfere with subsequent events. Again, input amplitude
requirements of the unit should be cbserved.

Inhibit Input

The inhibit input should arrive nc latar than coincident with the leading
edge of the >N condition, and should be at least as long in duration as the
largest possible >N condition. If all the multiplicity inputs are of the
same duration (the most usual case), this means simply that the inhibit in-
put should be coincident and of the same duration. If, however, some of the
multiplicity inputs are shorter than others, and thege short pulses are re-
guired to achieve an =N condition, then the inhibit input need only overlap
the short pulses. 1In all situations, the inhibit pulse muat be long enough

to cover the time dispersion in the inputs in addition to the above minimumsg.
The inhibit input may also be used as an enable by driving it with a comple-

mentary (quiescantly negative) logic leval.

=N Qutputs

These outputs are internally preset to approximately 20 nsec. They may be
sat to other widths from approximately 7 to 100 nsec by changing internal
components, as described in the Functional Description section of this manual.
These outputs occur approximately 8 nsec after thé end of the =N input over-
ldp condition. The =N outputs cannot be produced more promptly, because they

-

-1-
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must be inhibited if a >N condition occurs at any time during the concidence;
and this information is not available until the ecincidence is over. So =N
Cutputs are produced by triggering from the trailing edge of an >N condition
during which no >N condition cccurs either sarly or lata.

>N _Cutputs

These cutputs must be set at least as large as the maximum possible =N over-
lap condition (ges the Functional Descripticn section of the manual).
Otherwise, >N conditions that occur early in a coincidence will fail to in-
hibit the =N discriminator, resulting in the production of both =N and >N
outputs. Whensver this symptom is observed, tha first thing to check is the
duration of the >N outputs, If increasing this duration eliminates the
effact, then either the duration of, or the time dispersion between, the
meltiplicity inputs mist be reduced, or the >N output duration setting must
simply be maintained long.

Double-Pulse Resolution

The maximum permissible rate on any multiplicity input is approximataly

110 MEz, limited by the bandwidth of the input limiter circuitry, the rather
stringent input width requirements imposed by the high multiplicities and
input count of the 380, and the DER of the >N LD601 diseriminator input
jtage. The cutput DPR of the 380 is limited by the =N and <N LD60l's. The
output DPR for =N outputs is approximately S5 nsac plus the =N output width
setting, or nominally 25 nsec. Similarly, the DPR for »N outputs is 5 nsac
Plus the >N ocutput width setting, or roughly 30 to 100 nsec.

Pulsed and Latched Modas

The Modael 380 i3 normally used with outputs of preset duration as desgcribed
above. Howaver, it isg alsoe compatible with registar or "DC logic® systams
through inclusion of a latch mode in which outputs remain on a DC basis until
they axe reset by means of the front panel "Clear" input.

Lingear Sum Qutput (Model 380a only)

In addition to all the features of the Model 380, the Model 380A includes
linear output proportional to the number of inputs present. Its output is

“2a

ENGINEERING DEPARTMENT
LeCroy Research Systems Corp.
Spring Vailey, New York
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low impedance, and the proporticnality constant is =50 mv per active input.
Risetimes and falltimes are approximataly 2 nsec. This output permits
external variable threshold discriminators to ‘be used to determine saveral
simultaneous multiplicity levals, or, with cara, to extsnd the maximum

multiplicity obtainable above 6.

ENGINEERING DEPARTMENT

LeCroy Research Systems Corp.
Spring Valley, New York
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FUNCTIONAL DESCRIPTION
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BLOCK DIAGRAM ~ MOBEL 3882; 3824

In the following discussions, rafarencs will be made to the Block Diagram
above and, occaasionally, #o the Circuit Diagram. All comments apply to
both the 380 and the 3802 unlaess the 380 is specificallv excluded.

logic input signals are first voltage limited at about =700 mV by means of a
diocde to ground at the input. mThig limiting is intended to raduce the effects
of overshoots or small overloads. It will ROt take care of double amplitude

particularly at higher coincidencs (N) settings. Also, double amplitude in-
puts will produca large inverted reflections which will noet be absorbed at
the source and may cause subsequent valid events o be lost.

After voltags limiting (to about -§00 mV) the logic input signals drive pre-
cision diode currsnt switches. Each switch delivers ~1.00 mA into a 15 2
suming resistor, resulting in 15 mv developed across thig resistor for each
active input. This surmed voltage is applied to two LD-601 discriminators,

~4-
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one of which is biased to trigger at (N-4) x 15 mV and the second at (N+1y)
x 15 V. The first gives an output for >N simultanecus inputs and the sacond
for >N + 1 (or equivalantly, >N).

The second (>N) digcriminator drives directly an output stage which dalivers
the >N outputs at the front panel. The duration of these outputs is pre=-
settable at the front panel by means of a potenticmetsr which controls the
pulse width of the LDE0L discriminator.

The first (>N} discriminator produces a rositive—going time—over-threshold
output that is applied to the input of a third LD601l discriminator. Be-
cause this >N output is positive-going, the LDEQLl that it drives triggers on
its trailing (negative-~going) edga. This edge occurs, of coursa, at the end
of the >N condition of the inputs. If during thisg time there was no >N con-
dition, so that the >N discriminator did not fire, the =N discriminator
triggers, delivering an =N output pulse to the front panel via an output stage,
- 1f, however, a >N condition occurred, the resulting output of the >N dis-
criminator holds the =N discriminaror inhibited, and there is no =N output.
Note that the >N ocutput must be long encugh to completely overlap the entire
2N time in order to assure inhibition of the =N output. In practice, this
means that the >N output duration must be set no less than the duration of
the longest pogsible =N overlap time, usually equivalent to the duration of
the input pulses. This is the reason for the adjustable cutput duration

for the >N output provided on the Model 380.

The width of the =N outputs is internally set to about 20 nsec. It may be
altared by changing the resistor to +6 V and/or capacitor to ground at pin 3
of the =N LD601. The resistor should be kept in the range from 3 to 15 K,
and the capacitor from 18 to 100 pE.

The bias levels for the first two LD60l's (>N and >N) are set by a unity
gain op amp whose input ig connected to taps on a precision voltage divider
by the front panel N-select switch. An internal trimmer pot for each LDEQL
permits compensation for offset voltages in the op amp and in the 60l's
themselves. In addition, the trimmer pot for the >N LD60L is used to offszet
its threshold setting approximately -15 mV from the reference voltaga.

In the Latch mode, the width circuits of the >N and =N discriminators are
biased off, so that once triggered these discriminators remain locked on
until they are reset by application of a Fulse to the Clear input.

ENGINEERING DEPAHIMEN!

LeCroy Research Systems Corp.
Spring Valley, New York
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‘ MODEL NO 3804
LAST REVISION NO
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181
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208
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103
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IC SINGLE OF AMP

Ua’41c

1/2W 10% 3/8°SQ

e b i i e e L . P P

PRINTED 0O4-Nov-80
.REVISION DATE 24-Jun-80

20% YSF
10% S3N :

107 S2L -

20% GENERAL FPURPOSE
SUPER-K CERA 25V 30%

4.3 VOLT 20 %
35V 20%

«150 WIDE TOP ADJUST
1/2W 10% ,
1/2W 10X
3744 10X
nDIFP-8

1005

PC STOCK DBL SIDED 1 0Z
CAP CERA DISC 25V .01 UF
CAP CERA DISC 100V 56 PF
CAP CERA DISC 1KV 7.5 PF
CAP CERA MONO 50V .01 UF
CAP MUCON RIBR LD .01 UF
CAP DIP MICA DM10 100 PF
CAP DIP MICA DM10 - 27 PF
CAP TANT DIP CASE 47 UF
CAP TANT DIP CASE 6.8 UF
'CAP VARI CERA  3.2-18 PF
RES COMP 1/4W SX.2.7 OHMS
RES COMP 1/44 5% 100 OHMS
RES COMP 1/4W SX% 1K
RES COMP 1/4W 5% 1 MEG
RES COMP 1/4W 5% 110 OHMS
RES COMP 1/4W 5% 1.2 K
RES COMP 1/4W 5% 1.5 K .
RES COMF 1/4W-5% 15 K
RES COMP 1/4W 5% 1.6 K
RES COMP 1/4W 5% - 1.8 K
RES COMP 1/4W 5% . 20 OHMS
RES COMP 1/4W. 5% 2K
RES COMP 1/4W 5% 24 OHMS
'RES COMP 1/4W 5X 240 OHMS
RES COMP 1/4W 5% 300 OHMS
RES COMP .1/4W S% = 3 K
RES COMP_1/4W 5% 330 OHMS
RES .COMP 1/4W 5% 3.3 K
RES COMP 1/4W S% 390 OHMS
RES COMP 1/4W S% 470 OHMS
RES COMP 1/4W SX Si OHMS
RES COMP. 1/4W 5% 56 OHMS
RES COMP 1/4W 5% 5.6 K
RES COMP 1/4W 5% 620 OHMS
RES COMP 1/4W 5% 820 OHMS
RES COMP 1/4W SX 8.2 K.
RES PREC RNSSD 10.0 OHMS . .
RES PREC RNS5D 12.1 OHMS
RES PREC RNSSD 30.1 OHMS
RES PREC RNSSD 200 OHMS
RES PREC RNSSD 247 OHMS
'RES PREC RNSS5D 1.27 K
RES PREC .RNSSD 4,99 K
RES PREC RNSSD 7.50 K
RES PREC RNSSD 8.25 K
RES PREC RNSSD 20,0 K
RES PREC RNSSD 30.1 K
RES PREC RNSSD 47.5 K
RES VARI CERMET 10 K
RES VARI CERMET 10 K
RES VARI CERMET 500 OMMS
RES VARI CERMET 10 K
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‘MOBEL NO 3804
LAST REVISION NO

208
208
210
230
230
235
240
240
253
270
270
275
275
300
300
400
400
402
402
402
402

405 -

403
405
403
405
405
410
412
500
336
540
J40
540
340
340
a899
555
355
547
583
7210
710
720
740

*11
*x74
x40
110
110
x10
2295
225
x10
130
150
150
170
*10
x50
*10

%30

*30
*30
%30
*30
112
212
213
312
410
613
112
111
120
111
102
103
103
104
105
611
621
632
256
141
380
380
380
AXO

NOTES
NOTES
NOTES
NOTES
NOTES
NOTES
NOTES
NOTES
NOTES
NOTES
NOTES

NOTES
NATEC

*K3
XKD
*K2
*XK3
*XKS
*KS
703
705
835
401
xxK1
X%3
KD
*xx%1
*x1
T
*16
AXO
K2
AK3
AKX
X1

%2

xx1
xx1

X1é

*x%x1
102
Xxx1
x%2
X%l
*x1
102
103
101
Xkl
xx1
*%2
xx1
k4
237

x13

*23
*13
X%2

VaOoONGUADLHKN K

1005

IC SINGLE OF AMP LM301AN

IC DIFF AMPL CA3049
IC AMPLITUDE DISCR LD&OGIC
DIODE SWITCHING FD 777
DIOCDE SWITCHING 1N4448
DIODE RECTIFIER 1N400OS
DIODE ZENER 3.45V IN703A
DIODE ZENER 4.85V 1N705A
DIODE HOT CARRIER HP283S
TRANSISTOR NPN A401
TRANSISTOR. NPN 2N3053
TRANSISTOR PNP 40319
TRANSISTOR PNP 2NS5771
BEAD SHIELDING FERRITE

CHOKE FERRITE SINGLE LEAD

SOCKET I€ 8T RIF-8
SOCKET IC ST DIP~16
CONNECTOR. CO-AXIAL LEMO

SFANNER NUT SMALL 0D LEMO

GROUND LUG NONLOCK  LEMO
GROUND STRAP *H® LEMO
CONNECTOR BLOCK (PIN)
GUIDE PIN (MALE)
GUIDE PIN © (MALE)
GUIDE PIN - (FEMALE)
CONNECTOR FPIN (MALE)
CONNECTOR HOOD :
SWITCH TOGGLE . SPDT
SWITCH ROTARY = 1P7T
TRANSIPAD *LARGE"®
KNOB» SKIRTED W/POINTER
FRONT PANEL  NIM SIZE #1
SIDE COVER NIM LEFT
SIDE COVER NIM RIGHT
WRAPAROUND = NIM SIZE #1

BRACKET - NIM WRAP SIZE #1
CAFTIVE SCREW . 4-32
CAPTIVE SCREW RETAINER

SET SCREW HEX . 6-32X3/14
SCREW FLAT PHIL 2~56X1/4

RIVET *POP" ALU 1/8X.237
PC BD PREASS‘’Y 3804
PC BD! PREASS‘Y 3804a-1
FRONT PNL PREASS‘Y 3804

WRAPAROLUND NIM 1 BIN GATE

- USES TW0 PC BOARDS

MULTIPL LOGIC UNIT

REVISION DATE 24-Jun-80

DIF-8
DUAL PKG/12-LEAD
DIP-16

‘TO* CAN

250MW
250MW

H~-P CASE 13

TO-72.
TO-5
TO-5

TO-92 SEE 275-170-004(MPS3640)

BONDED TIN CONTACTS/COPP-NICKEL

PRINTED Q4-Nov-80

PINS

BONDED TIN CONTACTS/COPP-NICKEL PINS

42 *MIXED® _
CADMIUM PLATED BRASS
BRASS -
CADMIUM PLATED BRASS

CADMIUM PLATED'STEEL/INT-CLOQED ENB

ON-NONE~ON/2- POS LOCKING
36 DEGR °

ALU KNURLED FOR 1/8—INCH SHAFT

WITH BIN GATE

STAINLESS . STEEL (FORMERLY PLATED BRA

USED W 536 111 QOI/STAINL/CUP POINT

BUTTONHEAL 1/8 DIA

540102001 (1)355621002(2)
540104101¢1)

237 LONG

' ~J G4
L d=UFERDAD O -R W

&

b= 4

HF‘Hi*thP‘MPOEJSF‘HlihPNPﬁh*H 



N BNIMYNG

F Ogg o

AONYHO  ONINIINIONZ

NBOA MIN ‘NIVAN 1SIM

NOLLYHOJUOD SWALSAS HOUYISIY AQHIN

100-2€9-65S# IHVd ENO TIALS HIIM MIMOS IS WONIWNTV QADVIdIY
. (v ALIMOI¥d) “XAINO QALDIIYOD ISIT SIAVd

“ATNO JRIVadnN ISIT SIMvd

*HOS 40 T IdHHS) & DI 7 NI4 OL DI €NId WO¥d 104 M0T THL ZBHS SITYES NI)HOLSISHI %TF N2 EP QAOVIATI

'SOOPNT QL 3Q0IJ TOOYNT JIONVYHD
"AINO ISI'T SHHVYd QALITIHOD

"ATTNO NOILOTHHOD ATdWIASSY
"AINO ONIMYYA ATAWHSSY OL AVD 40 8°9 qQaday

"IN TIYWS NO TMIM SNd J¥OHS HLIM SAVAd € HIIM EUIM QEOVIdEN /SAVAT ATAISSOd ISHIMOHS JUVHD NO
RMOHS SY¥ GNNOED OF TT NI €3¢ S,01 HYdAN QUYOd J0 IAIS 404 O avd 449 §°/ qIaavy /1T NId 95Y S,DI IV
SHOLSISAY WHO 05 HIIM QHOVILHY (NY SAVAd £ HLIM SUIM QIAOWAY /q¥vod TIVWS NO 4d 05 of 4d €€ gIoNvHD

LSIT SIM¥d ONY ONIMYEd XTEWASSY GILOTIR0D
TONIMTEA ATHWASSY JRLOTIR0D

*9109a7T OF GIONVHO a109aT

fOIATY AYIAIN TINA T0° 1 XTNO NOITOUYOOD I8TT =THvd

ATNG NOILLOHYMOD ISIT Shavd
"oV O1 "HO SYOLSISNWVYEL 0eF 1TV “ATNO 1517 S13vd

XINO SHEONVHD ISTT STuvd

NOLLJI¥IS30

“NOLIOGRMOO TVMVH :XTNO ISIT SIMVd /SE8ZdH OL UEDNWHO SH00Id TOT Q8W 0T 'TIV

%

aaoxdul-v
5,08 2703 wmwumwmuw.ﬁaummmu .
1yoryeotiqey Ut syrun yIOM3d %
"7 gyqun orqeddiys Mtaﬂwwww 2
01321 PI9T3 :
uﬂwoﬂﬁuouﬂm uo :S¥ITURI
SNUVYNIN
08=42-9 $001
6L-T-9 vO0T
BL-6-8 £001
.Acmeomwmm ,
g8L-5-9 <001
BL-Z-T 1001
8L-6-T £96
LL-8T-0T £0S
LL-9C-8 (37474
LL-9T1-¢ GZE
9.-6T-¢t 160
9 N =4-1 220
94751 810
¢/-2T-7) 800
GL=61-11 GLé
dlva "ON 093

\E




i

i

3

“8

Notés: ). CAPACITORS av YouTHGE BuseS (Wor s¥owny).
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LeCROY RESEARCH SYSTEMS CORPORATION
WEST NYACK, NEW YORK
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