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Quad Logic Fan-lnlFan-Out

nne

The LRS Model 429 represents a new advance in efficient last logic signal handling. lt
combines in one low cost unit three functions formerly available only separately: fan-in,
fan-out, and polarity inversion. Each channel of the Model 429 contains four indepen-
dent logic inputs, four normal logic outputs, and two complementary logic outputs.
Channels may be paralleled to provide up to 16 inputs and 24 outputs by means of a
front-panel switch. An efticient circuit design holds the power dissipation of the entire
module to within the NIM standard.

The Model 429 eliminates the extra cabling and time delay involved when conventional
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 429 a degree of flexibility and etficiency
heretofore unavailable.

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

The circuitry of the Model 429 is completely direclcoupled and compatible with either
normal or complementary logic signals in any duty ratio. Channel paralleling is accomp-
lished 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 lo-
cated between channels light to indicate channels that are combined, providing a clear,
easily interpreted display of the unit's status.

December 1974

lnnovators ln lnstrunentation

LeCROY RESEARCH SYSTEMS CORPORATION ' WEST NYACK, NEW YORK 10994 . TELEPHONE: (9t4) 358-7900
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Number of Sections

INPUT CHARACTERISTICS

Number of lnputs:

lmpedance:

Reflections:

Quiescent Level:

Signal Level Requirements:

Signal Width Requirements:

Coupling:

OUTPUT CHARACTERISTICS

Number of Outputs:

Output Levels:

Risetimes and Falltimes:

Duration:

Time Variation of Output
with lnput Amplitude:

Time Variation Between Outputs: 4 channels, 4 x 6 operation: < 0.2 ns;
2 channels, B x 12 operation: < 0.4 ns;
1 channel, 16 x24 operation: < 0.6 ns.

SPECIFICATIONS
NIM Model 429

QUAD LOGIC FAN.IN/FAN.OUT

Four; may be cascaded by means of front-panel switch to form dual 8{old
fan-in/12{old fan-out or single 16-fold tan-inl24-fold fan-out, with LED indica-
tion.

Four per section.

50O + 5%.

< 10'/" for input risetimes > 2 ns.

0 volts dc.

Standard NIM logical 1 input levels: -12 mA to -36 mA into 50O.

4 ns minimum, FWHM.

Direct.

4 normal (2 bridged pairs); 2 complementary (1 bridged pair).

Normal: quiescently 0 volts, > -700 mV into 500 during output; complemen-
tary: quiescently >. -700 mV into 50O, 0 volts during output'

<2ns.

Equal to the logical sum of the input durations.

< 1 ns worst case between inputs of -600 mV and -1.6 volts; typically < 0.5
ns.

GENERAL

Rate:

Stage Delay:

Duty Cycle Limitations

Packaging:

+12 V at 40 mA

-12V at 45 mA
+6 V at 130 mA

-6 V at 410 mA

>. 100 MHz.

< 6.5 ns.

None

Single-width AEC/NlM module; in conformance with AEC standard for nuclear

modules (AEC Report TID-20893); Lemo{ype connectors.

Current Requirements
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EIIGIIIEERIIIC CHAI{ÊE ORDERS

noDEL 427
CHECXED

DAlE

LeCROY RESEARCH SYSTEMS CORPORÀTION
wEsr HYACIç l{ETl YOif,

DRAU'il

EMITTERS 0F 81 THRU 85t 390 OHIU RÊS. f0 +6v OHANGED T0 330 0HMS.

PAËTS LIST ONLT T TOIV1PÛNANT COUNT CORRECTED.

ONE tiltsD 101 EACH 0UTPUT CHANTED 't0 TVfO HP 2835-sr
ONB S'I{ITCHING DIODE ADDED ÏO EÀCH LED TO PREVENT REVERSE BIAS BREAKDOWN.

EMTTTTR RESISTOR OF Q6 CH. IJROI\/Ï 1.5..K TO L.2 K/ EI\ITTÎAR RESISTOR OF 8? fROM 68 10 9T

BASE RESIST'OR FOR Q10 & Qr1 CI{ANGED FROI\I 39O OHMS 10 820 OliMS.

ci-tAt{Ga 330 0HI,1 RES AT Ql, 2, }, 4 &.5 1',0 200 OHIJIS/ Aùp 9L Oi{l\'ls FRgl'i 81, 2, 3, 4 e,

5 TO -3-votrs/ cn*Ncn 68 ûHi{s-AT e 6 gAsn ro 9r oui'ls/ cHANGE620 oHi\is AT Q 7 EiurrrER
io 4Zo- onrus,/ irnmov: gL onlus At ef EtrlrlTER./ ADD 91. ûi{i{lsi AT I B & Q 9 BASE T0 -3 VOLT

/cHnNcn 820 OHivts AT Q L1 8, Q 10 tsA'SE t'O 43O OHMS/ RSi{r0VE 7,5 pF illT}i BEA'I FRoivi

a iz À q 15, ALSo FRoM Q 1l & a 141 cHANGE Q \r .3,,,3t--) *-5-qBqM -?1i5.??! !q 9+P-4111
dgtnT,r trlrôHrNç 0F Att TRANSTsTûRS/ z'i'r+$ê.\ll 2N5a54 TiIANSrsrORS cï4IqED T0 A+30 T0
ôCIMFty i,llgii gco ri1?j;-A BtANi.;iT ECo T0 I{AKE THrs ci{ANGn IN AtL lvi0Dulns. .'rn,$?â

ciiAN0E T0 NEII IIRAPARCUIiD: PARI'S LISî . îAPING FRCI\I /C to /D.

5

70-3-?4

1CI -11-

5-14-7
6*12-?5
?.LL-? 5

7 -24-7 5

7?.-L?-7

t0-7 -7 5

DESCÉrPTl0ilECO ll0. DllE

-.



STANDARD DR.AFilNG SYMBOLS, ELECTRON tC

cf-

-->

Connection to ony gïven voltqge.

Line ending ot the edge of the sheet
indicotes continuonce on qnothcr
sheet.
Mole pin or cord edge contoct.
Femole irin, socket or cord edge
connector.

-+F- Diode, signol or rectifier.

Diode, zener.

-# Diode, tunnel.

Cooxiol connector. -+- Diode, ,ntp.

Light emitting diode (LED).

No connection.

NPN Tronsislor.
Connection.

a PNP Tronsistor.

{AAr Resistor, 1/4W, *5o/or. voluc in ohms
(unl ess specified othenrvise).
Resistor, l/AW, *lo/o, voluc ln ohms
(unl êss specified othenrise).

Resistor, vorioble, ony type.

-."^/ e Field effect tronsisTor, P Chonnel.

at
Field effect tronsisior, N.

Resistor, vorioble, ony type.
8Z

Copocitor, ceromic ditc. Voltp in

-l F microforods (unless specified othcr-
wise).

.,-çCapocitor, vorioble. Vqlues in Pîco-
â7 forods (unless specified othenrîsc).

-(-Y1-- ,Air choke.

,ffi-- Ferrite beod.

_rwl- Ferrite core choke, Z 500 ohms
when f > 60 MHz (unless other-
wise inf,icoted).
Ferrite core choke , 40 vH, (unless

othenrise indicoted).-l r-
Copocitor, polorized. Volucr ln
mi croforod s/volts (unl crs rpoclficd
othenrise). -ffi-

technical
infurmatirn

manual

ENGINEEFIING DEPAFITMENT
LeGroy Flesearch Syetems Corp.

West Nyack, New Yonk
D-l



STANDARD DRAFITNG SYMBOLS, TNTEGRATED CtRCU|TS.
TRANSTSTOR - TRANSTSTOR LOctC (tTL).

The drofting symbols used ore potterned ofter MtL STD 806, with some modificotions.
Shown below ore some of the more commonly used symbo!s. Letter designotions in the lC
symbols correspond to those on the printed cïrcuit loyout. (!n the 

"os" 
of multi-chonnel

circuits, the designqtion will normolly consist of two !etters, fhe finst one being ch.onnel
identificotion.) Pin 

"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 "0" is nominolly zero Volts ond logicot ',1 
,,

is nominolly 2.5 Volts.

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

2-lnput Poiltive
NAND Gote

2- lnput Positive
NOR Gote

lnverter or
lnverting Buffer

2-lnput Positive NAND
Gote W/Open Collector

2-lnput Positive
AND Gote

2 -lnput Positive
OR Gote

Non-lnverting
Buffer

2-lnput Posîtive OR
Gote W/Open Collector

1-lnPut Positive
NAND Gote

4-lnput Positive
NOR Gote

Excl usive
OR Gote

Non lnverting Buffer
WrlOpen Collecfor

Open collector outputs ore identified by on osterisk (*) on the output conneclion.

technical
inbrrnation

ENGINEEtr|ING DEPAFITMENT
LaGnoy Fleeearch SyeÈ€ma Gorp.

\A/est Nyack, New Yonk

manual
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STANDARD DRAFTING SY,IBOLS, INTEGRATED CIRCUITS
EMIITER - COUPLED LOGTC (ECL)

The drofting symbols used ore potterned ofter ÀAlL STD 806, with some modifi-
cotions. Shown below ore some of the more commonly used symbols. Letter designo-
fions in the lC symbols correspond to those on the printed circuit lryout. (ln the cose
of multî-chonnel circuits, the designotion will normolly consist of two letters, the
flrst one being chonnel identîficotlon.) Pin connections ore identified by the numbcr
locoted on inpul ond output lines. (For outline droring, see next pogê).

Logicol rr0rr is nominolly -0.8 Volts ond logicol 'rl 11 is nominolly -l .6 Volts.

Supply voltoges of lCts ore shown in o toble on eoch schemotîc.

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

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

4- lnput Gote.
Negotive AND/NAND (Posîtive OR/NOR) Gcte"

Differentiol
Amplifier.

Open emitter outputs ore identified by on asterisk (*) on the output connection.

2-lnput Ncgotive NAND Gofe.
With Open Emitter.

A - lrput Gote.
Ncgotivc AND/NAND (Positlvc

OR/NOR) Gote.

technical
inbmation

manual

ENC3INEEtrIING DEPAF|TMENT
LeÉroy Flaeearch ElyaGerna CorP.

Wesù NYack, New YonkD-3



STANDARD DRAFIING sYMBoLs, INTEGRATED clRculTS.
TRANSTSTOR - TRANSTSTOR'LOG|C frTL) OR

EMTTTER COUPLED LOGTC (ECL)"

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

J-K Moster-Slove
Flip-Flop

BCD-To-Decinrol
DecodopDriver

Binory Csunler

Orientotion of pin numbers of any DIP (Ducl-ln*Line-Pockoge) ïs shown betow.
Pin I will normolly be idenrified on rhe prin?*d circuit bosrd,

io-f,6 ô o ô;1
i'e 345ô?l
tl4 lltLttra9El
Lo_e.gg.9ooj
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technical
inbrmation

menual

ËNGit\EËFIINc3 DEPAFITMENT
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