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NfM Model 429A

Quad Mixed Logic Fan-ln/Fan-Out

The LeCroy Model 4294 is a multifunctional fast logic module designed to fulfill a
wide variety of signal handling needs. lt combines the operations of TTLto-NlM
level translation, logic fan-in, logic fan-out, and polarity inversion in one low-cost
module. Each of the four channels of the Model 429A has four inputs which ac-
cept both NIM and TTL levels. This is particularly important for present generation
experiments involving MWPC systems and elaborate digital triggers.

Each channel of the Model 429A contains four independent logic inputs, four nor-
mal logic outputs, and two complementary logic outputs. Channels may be paral-
leled to provide up to 16 inputs and 24 outputs by means of a front-panel switch.
An efficient circuit design holds the power dissipation of the entire module to
within the NIM standard.

The Model 429A eliminates the extra cabling and time delay involved when con-
ventional fan-ins and fan-outs must be cascaded. ln addition, it eliminates the
common use of expensive logic units to perform logical OR-ing with adequate fan-
out. The ability to conveniently parallel channels permits the 4294 a degree of
flexibility and efficiency heretolore unavailable.

lnputs are 50 O impedance for NIM or TTL signals. Unused inputs need not be
terminated. lnputs may be driven with single or double amplitude NIM signals or
TTL signals without affecting output amplitude. The three pairs of bridged outputs
are direct-coupled current sources which deliver -32 mA into two 50 O loads.
Output duration is equal to the logical sum of the input durations.

The circuitry of the Model 4294 is complete direct-coupled and compatible with
either normal or complementary logic signals in any duty ratio. Channel paralleling
is accomplished by means of a single front-panel locking switch that is not in the
signal path and hence permits switching with minimal effect on signal fidelity.
Front-panel lamps located between channels light to indicate channels that are
combined, providing a clear, easily-interpreted display of the unit's status,
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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 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 accompanies

the unit .on delivery be completed and rcturned to the

factory within 30 days of receipt of equiprncnt.
All questions côncerning repairs or replaccnrcnt parts

should be addressed directly to factory's Quality Control

Manager. This procedurc will insure the fastcst possiblc

servicc. Please include thc Model Typc, Scrial Numbcr.

and ECN (Engineering Changc Nurnbcr) with all rcquests

for parts or servicc.
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FT'NCTIONAL DESCRIPTION

General:

Each channel of the four-channel Model 429 I'ogic Fan-In,/Fan-Out
can be divided into two basic sections, the 4-fo1d Fan-In and the
four normal-two complement Fan-Out. Also, there is a cross-coupling
network to allow merging of channels. These sections are shown on
the block diagram and are easily identified on the schematic at the
end of this manual.

The following is a general description of these sections.

Four-Fo1d Fan-In:

Each Fan-In is composed of a 25 mA differential stage, having four
parallel transistors with independent input bases in place of the
normal single "off" transistor. Any time that one or more of the
inputs (transistor bases) are brought below the reference level,
the normally "on" transistor base will switch the 25 mA of emitter
current to the common collector, driving Èhe terrninated 90 CI strip
line with a 1.1 Volt pulse. This signal is then buffered by an
emitter follower. In addition to driving its own output stage, the
follower allows emiÈter-Oring of adjacent Fan-In stages, and is
therefore able to drive adjacent output stages.

Fan-Out:

Each Fan-Out stage is composed of an emitter follower driving a
terminated 90 5? strip line which in turn drives two differential
stages. Each different,ial stage provides 32 mA of output current
during the pulse which can be used to drive two 50 fl loads per
stage. The output of one of the complementary transistors (norm-
aIIy "on") is also brought to the front panet and can drive two
50 0 loads. All outputs are coupled to ground with three Schottky
diodes to voltage-clamp the outputs at approximately -1.5 Vo1ts if
no output terminations are used.
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Cross-Couplino Section:

Four FET switches are used to couple the channels into two groups
of two or one group of four. A front panel switch is used to turn
the proper FET'S on or off, (along with associated front panel LEDrs),
by connectintt the appropriate FETrs arrd LEDrs (through resistors)
from the -12 Volt level they are at in the individual channel (4x4)
mode to +12 Volts for cross connecting of channels. When cross
connected, the output emitter followers of the input stage are
emitter-ORed, so any one can drive the common t'cross bustt, and the
input emitter followers of the output stages provide high jmpedance
pickoffs for each of the output stages tied to the common "cross bus".
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STANDARD DR.AFTING SYMBOLS, ELECTRONIC

c)-

-)>>.-

4/\Ar

-^ r"l/

Connection to onY given voltogc.

Line ending ot the edge of thc sheet

indicotes continuonce on onothor

sheet.
Mole pin or cord edge contoct'
Femole pin, socket or cord edge

connector.

Cooxiol conncctor.

No connection.

Connection.

Resistor, l/4W, *5o/o, volue in ohms

(unless specified otherwise).
Resistor, l/4W, *lo/o, volue in ohms

(unless specified otherwise).

Resistor, vorioble, onY tYPe.

Resistor, vorioble, onY t;Pe.

-+1.- Diode, signol or rectifier.

Diode, zenêr.

+ Diode, tunnel.

-d- Diode, snop.

Light emïtting diode (LED).

NPN Tronsistor.

a PNP Tronsistor.

Field effect tronsisTor, P Chonnel .

Field effect tronsistor, N.

ff\- Air choke.

ffi- Ferrite beod.

al

E2

Copocitor, ceromic disc. Volue in

-t F microforods (unless specified other-
wise).

. . a Copocitor, vorioble. Volues in Pico-

à? forods (unless specified otherwise).

+. , Copocitor, Polorized. Volues in

-1 
t- microforods/volts (unless spccified

otherwise).

æ:eË Ferrite core choke, Z 500 ohms
J I I L when f > 60 MHz (unless other-

wise inficoted).
Ferrite core choke, 40 uH, (unless

-fYYï- otherwise indicoted).
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STANDARD DRAFTING SYMBOLS, INTEGRATED CIRCUITS.

TRANSISTOR - TRANSISTOR LOGIC fiTL).

The drofting s;rmbols used ore pottcrned ofter MIL STD 806, with some modificotions.

Shown below o* nor" of the more commonly ured symbols. Letter designotions in the lC

tili;correspond to those on rhe printed circuii loyout. (ln the cose of multi-chonnel

circuits, the designotion will normolly consist 9l t*: letters, the first one being chonnel

identificotion.) Fin 
"onn""tions 

ore identified by the number locoted on input ond output

lines. (For outline drowing, see next Poge)'

positive logic nototion is used. Logicol rr0rt is nominolly zero Volts ond logicol "l "
is nominolly 2.5 Volts.

supply voltoges of lc's ore shown !n o toble on eoch schemotic.

2-lnput Poritive
NAND Gote

2-lnput Positive
AND Gote

4-lnput Posit i ve

NAND Gote

2- lnput Positive
NOR Gote

2 -lnput Positive
OR Gote

4-lnput Positive
NOR Gote

lnverter or

lnverting Buffer

Non-lnverting
Buffer

Excl usive
OR Gote

Open collector outputs ore identified by on osterisk (*)on the output connection'

2-lnput Positive NAND
GoletN/Open Collector

2-lnput Positïve OR

Gorc W/Open Collector
Non lnverting B uff er

W/Open Collector
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STANDARD DRAFTING SYMBOLS, IMEGRATED CIRCUITS

EMTnER - couPLED LOGIC (ECL)

Thc drofting symbolr uscd orc poltcrned oftcr MIL sTD 80ô, with somc modlfl-

cotlong. Shown Ë'rll* orc româ of t'hc nxrrc commonly used qymbols. Lctter d'csigno-

tlonr ln tha lC ,y*bol, corrcçond to thorc on the printed circuit loyout-' (ln thc colc

oiiuitf-"honnci circuirs, thc dorignotion will normolly conrist of 1wo.l9ttcrr, 
the.

il;;;" bclng chcnncl ijoniificotlon.) Pin conncctlons orc identified by ihc numbcr

locotcd on input cnd outptd llncr. (For outlino dro,'rlrg, lcc ncxt Pogt)'

Loglcol ,,0,, is nomlnolly -0.S Volts ond logicol "l il is nominolly -l .6 Voltr.

S.rpply voltogor of tCtr orc rhorvn in o tqblc on coch schemotiç.

2 - lçut Gotc.
Ncgotlvc AND (Porltlvc OR) Gotc.

2 - lnPut Gote.
Ncgotl'rc NAND (Positlve NOR) Gotc'

4 - lnput Gote.
Ncsotlvc AND/NAND (Poritivc OR,/hlOR) Goto.

Diffcentlol
Ampllfier.

Opcn omitter outputs orc ldcntificd by on orterisk (*) on the output connection '

2-lnput Ncgotlvc NAND Gotc.
Wlth Opon Emlttor.

A - lrPut Goto '
Ncgotivc AND/NAND (Poritlvc

O R/NO R) G otc .
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STANDARD DRAFIING SYMBOLS, INTEGRATED CIRCUITS.

TRANSISTOR - TMNSISTOR'LOGIC CrrL) OR

EMITTER COUPLED LOGIC (ECL).

Flip-Flops ond other MSI integroted circuits ore ge.nerolly drown os o rectongulor

box with connections morked insideihe outline. Some obbreviotions ore: R - Reset (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 Mocter-Slqve
Flip-Flop

BCD-To-Decimol
Decodor-Drlver

Binory Counter

Orientotion of pin numbers of ony DIP (Duol-ln-Line-Pockoge) is shown below.

Pin I will normolly bo idcnfified on the printed circuit boord

l-o-i6 6rr a 34 ;6015(.tl
,o C 8loooj

, Bottom Vicw
tl4 tl
Lo-o-

lziloo

a

u

P
J

CK

K

o
I
2

I
3

3
9

A

B

c
D
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