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WARRANTY

LeCROY RESEARCH SYSTEMS CORP. warrants each instrument it
manufactures to be free from defects in material and workmanship under
normal use and service for the period of 1-year from date of purchase.
Custom monolithics and hybrids sold separately and all spere or
replacement parts are warranted for 90-days. This warranty extends only
to the original purchaser. This warranty shail not apply to fuses,
disposable batteries or any product or parts which have been subject to
misuse, neglect, accident or abnormal conditions of operations.

In the event of failure of a product covered by this warranty, LeCroy
will repair and calibrate an instrument returned to the factory or an
authorized service facility within 1 year of the original purchase; provided
the warrantor's examination discloses to its satisfaction that the product
was defective. The warrantor may, at its option, replace the product in
lieu of repair. With regard to any instrument returned within one year of
the original purchase, said repairs or replacement will be made without
charge. If the failure has been caused by misuse, neglect, accident or
abnormal conditions or operations, repairs will be billed at a nominal cost.
In such case, an estimate will be submitted before work is started, if
requested.

The foregoing warranty is in lieu of all other warranties, express or
implied, including but not limited to any implied warranty of
merchantability, fitness or adequacy for any particular purpose or use.
LeCroy Research Systems Corp., shall not be liable for any special,
incidental or consequential damages, whether in contract, tort or
otherwise.

IF ANY FAILURE OCCURS, notify LeCroy Research Systems Corp., or the
nearest service facility, giving full details of the difficulty, and include
the Model number, serial number, and FAN (Final Assembly Number) or
ECO (Engineering Change Order) number. On receipt 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
instructions. Marking this RA number on the outside of the package will
insure that it goes directly to the proper department within LeCroy.
Repairs will be made at the service facility and the instrument returned,
transportation prepaid.

ALL SHIPMENTS OF LeCROY INSTRUMENTS FOR REPAIR OR
ADJUSTMENT should be made via Air Freight or "Best Way" prepaid. The
instrument should be shipped in the original packing carton; or if it is not
available, use any suitable container that is rigid and of adequate size.
If a substitute container is used, the instrument should be wrapped in
peper and surrounded with at least four inches of excelsior or similar
shoek-absorbing material.
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IN EVENT OF DAMAGE I[N SHIPMENT to original purchaser the
instrument should be thoroughly inspected immediately upon original
delivery to purchaser. All material in the container should be checked
against the enclosed packing list. The manufacturer will not be
responsible for shortages agamst the packmg sheet unless notified
immediately. If the instrument is damaged in any way, a claim should be
filed with the carrier immediately. (To obtain & quotation to repair
shipment dameage, contact the LeCroy factory or the nearest service
facility).

DOCUMENTATION DISCREPANCIES OR OMISSIONS. LeCroy Research
Systems is committed to providing unique, reliable, state-of-the-art
instrumentation in the field of high-speed data acquisition and processmg
Because of this commltment, the Engineering Department at LeCroy is
continually refining and improving the performance of products.  While the
actual physical modifications or changes necessary to improve a model's
operation can be implemented quite rapldly, 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 brought
about by customer-prompted engineering changes or by changes determined
during ealibration 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 minor logic changes.  Where
any such inconsistencies exist, please be assured that the unit is correct
and incorporates the most up-to-date eircuitry. Whenever original
discrepancies exist, fully updated documentation should be availaple upon
your request within a month after your receipt of the unit.

ANY APPLICATION OR USE QUESTIONS, which will enhance 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 correspondence to:

LeCroy Research Systems Corp., 700 S. Main Street,

Spring Valley, New York 10977, ATTN: Engineering Services Dept. or
LeCroy Research Systems Corp., 14800 Central S.E.,

Albuquerque, New Mexico 87123

European Customers can contact:’

LeCroy Research Systems Ltd. LeCroy Research Systems SA
Elms Court Rue Cardinal-Journet 27

Botley 1217 Meyrin 1-Geneva

Oxford OX9 2LP England Switzerland

LeCroy Research Sys. S.a.r.l LeCroy Research Systems GmbH
Avenue Du Parana Treitschkestrasse 3

Z.A. De Courtaboeuf Postfach 10 37 67

F-91940 Les Ulis, France _ 69 Heidelberg

West Germany
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ATTENTION

CRATE POWER SHOULD BE TURNED OFF DURING INSERTION AND
REMOVAL OF UNIT TO AVOID POSSIBLE DAMAGE CAUSED BY
MOMENTARY MISALIGNMENT OF CONTACTS.

SEE BACK POCKET OF MANUAL FOR SCHEMATICS, PARTS LISTS, AND
ADDITIONAL ADDENDA WITH ANY CHANGES TO MANUAL.

ATTENTION
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LeCroy
B B

Quad Mixed Logic Fan-In/Fan-Out

) wooe NIM Model 429A

The LeCroy Model 429A is a multifunctional fast logic module designed to fulfill a
wide variety of signal handling needs. It combines the operations of TTL-to-NIM
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. In 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 429A a degree of
flexibility and efficiency heretofore unavailable.

Inputs are 50 () impedance for NIM or TTL signals. Unused inputs need not be
terminated. Inputs 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 Q loads.
Output duration is equal to the logical sum of the input durations.

The circuitry of the Model 429A 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.

September 1977
Innovators in Instrumentation

LeCROY RESEARCH SYSTEMS CORPORATION 700 SOUTH MAIN STREET » SPRING VALLEY, N.Y. 10977
TWX: 710-577-2832 CABLE: LERESCO TELEPHONE: (914) 425-2000



Number of Sections:

INPUT CHARACTERISTICS

Number of Inputs:
Impedance:
Reflections:

Quiescent Level:

Signal Level Reguirements:

Signal Width Requirements:

Coupling:

OUTPUT CHARACTERISTICS

Number of Outputs:
Output Levels:

Risetimes and Falltimes:
Duration:

Time Variation of Output
with Input Amplitude:

Time Variation Between
Outputs:

GENERAL

Rate:

Stage Delay:

Duty Cycle Limitations:
Packaging:

Current Requirements:

SPECIFICATIONS SUBJECT TO CHANGE.

SPECIFICATIONS
NIM Model 429A

QUAD MIXED LOGIC FAN-IN/FAN-OUT

Four; may be cascaded by means of front-panel switch to form dual 8-fold
fan-inf12-fold fan-out or single 16-fold fan-in/24-fold fan-out, with LED
indication.

Four per section.

50 O £ 5%.

< 10% for input risetimes = 2 nsec.
0 volts dc.

Standard NIM logical 1 input levels: —12 mA to —36 mA,; standard TTL logical
1 input levels: +2 Vto +5 V.

4 nsec minimun, FWHM.
Direct.

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

Normal: quiescently 0 mA, > 28 mA into two 50 £ during outputs.
Complementary: quiescently, > 28 mA into two 50 Q loads, 0 mA during
output.

2.3 nsec typical, 2.8 nsec maximum.
Equal to the logical sum of the input durations.

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

4 channels, 4 x 6 operation: < 0.2 nsec;
2 channels, 8 x 12 operation: < 0.4 nsec;
1 channel, 16 x 24 operation: < 0.9 nsec.

> 100 MHz.
< 6.5 nsec.
None.

Single-width AEC/NIM module; in conformance with AEC standard for nuclear
modules (AEC Report TID-20893); Lemo-type connectors,

+12 V at 35 mA +6 V at 295 mA
—12 V at 50 mA —6 V at 460 mA
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2.2
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SECTION 2
FUNCTIONAL DESCRIPTION

Generas]

Each channel of the four-channel Model 429A Logic Fan-In/Fan-Qut can
be divided into two basic sections, the 4-fold Fan-In and the four
normal-two complement Fan-Out, Also, there is a ecross-coupling network
to allow merging of channels. These sections are easily identified on the
schematic at the end of this manual.

The following is a general description of these sections.
Four-Fold 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 the terminated 90 Q strip line with a 1.1 V
pulse. This signal is then buffered by an emitter follower. In addition
to driving its own output stage, the follower allows emitter-ORing of
adjacent Fan-In stages, and is therefore able to drive adjacent output

stages.
Fan-Out

Egch Fan-Qut stage is composed of an emitter follower driving a
terminated 90 Q strip line which in turn drives two differential stages.
Each differential stage provides 32 mA of output current during the pulse
which can be used to drive two 50 Q loeds per stage. The output of
one of the complementary transistors (normally "on") is also brought to
the front panel and can drive two 50 Q loads. All outputs are coupled
to ground with three Schottky diodes to voltage-clamp the outputs at
approximately -1.5 Volts if no output terminations are used.

Cross-Coupling 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 LED's), by
connecting the appropriate FET's end LED's (through resistors) from the
~12 Volt level they are at in the individual channel {4 x 4) mode to +12
Volts for cross connecting of channels. When ecross connected, the
output emitter followers of the input stage are emitter-ORed, so any one
can drive the common "cross bus", and the input emitter followers of the
output stages provide high impedance pickoffs for each of the output
stages tied to the common "eross bus". S



MOIEL NO 429A
ECON

1007

IN/FAN-DUT FRINTED

16-Nov—-82
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LOGIC FAN-
ODESCRIFTION

CAF CERA DISC 25V .01 UF
car CERA DISEC 1KYV 7.5 FF
CAF TANT DIF CASE 47 UF
CAF TANT DIFf CASE 6.8 UF
RES COMF ZERQO OHMS
RES COMF 1/8W 5% 1 K
RES COMFP 1/8W 35X 100 K
RES COMF Ll/8W 35X 1.2 K
RES COMF 1/8W SZ 150 OHNMS
RES COMF 1/8BW D% 15 K
RES COMF 1/8W 5% 430 OHMS
RES COMP 1/8W 5% 51 OHMS
RES COMF 1/8W 5% 5.1 K
RES COMP 1/8W SX 56 OHMS
RES COMF 1/8BW S% 68 OHMS
RES COMF 1/8W 5% 91 OHMS
RES COMF 1/4W 35X 1.5 K
RES COMF 1/4W SZ 20 OHMS
RES COMF 1/74W SX 300 UOHHMS
RES COMF 1/4W UX 3 K
RES COMF 1/4W S% 470 OHMS
RES COMF 174U SX 4,7 K
RES COMF 1/4W SX 82 OHMS
RES COMF 1/4W 5% 910 OHMS
RES COMF 1/2W S%Z 2.7 OHMS
RES COMF iW S% 150 0HMS
IC SINGLE OF AMF LM3O1AN
DIODE SWITCHING 1N4448
DIODE HOT CARRIER HF2B3S
DIODE LED (RED) DIFF LENS
TRANSISTOR NPN A 430
TRANSISTOR NFN 2N3053
TRANSISTOR FNF 2NT771
TRANSISTOR FNF faal
TRANSISTOR FNF FWR 2N3740
TRANSISTOR FET *N"' U1B%97
BEAD SHIELDING FERRITE
READ SHIELDING *"1/2°" SIZE

CHOKE FERRITE SINGLE LEAD
SOCKET IC ST niF-8
CONNECTOR CO-AXIAL LEMO
SFANNER NUT SMaLL OD LENO

GROUND LUG NONLOCK L.EMO
CONNECTOR ERLOCK (FIND
GUIDE FIN (HALE)
GUIDE FIN (MALE)
GUITE FIN (FEMALE)
CONNECTOR FIN (MaLtE)
CONNECTOR HOOD

SWITCH TOGGLE SFRT

PT-FDCL-1/32 LEADS 3/8 AWG 22

10X 82L
&3V 20% 330 X 374
35V 204 256 X 374

1 [ETETRY 4 . .

LIF-8 301
H-F CASE 13

WIREWRAF LEADS

TO-72

T0-5

T0-92

TO-72/FORMERLY SAB4113 (TI)
TO-66

T0-106

300 SEF/TIN CONT/COFPF-NICKEL FINS

42 *MIXED®
CADMIUM FLATED
RRASS

CALMIUM FLATED

HRASS
ERASS

CADMIUM FLATED STEEL/INT CLOSEDR END

ON-OFF~0ON/3-F0S LOCKING
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MODEL NO 429A LOGIC FAN-IN/FAN-DUT FRINTED 16-Nov-82

ECON 1007 REV DATE 1é6-Nov-82
LRS FART NO DESCRIFTION : avty
471 112 %%1 RUS BAR 2-LAYER/5 GROUFS ON 1.00 CENTERS 2
500 120 x%2 TRANSIFAD "LAKGE* 1
519 110 ¥%2 RUSHING LED BLK MF 352 3
540 103 102 SILE COVER NIM LEFT i
340 103 103 SIDE COVER NIM RIGHT 1
540 104 101 WRAFAROUND NIM SI7E #1 WITH RIN GATE 1
540 105 x%x1 BRACKET NIM WRAF SIZE #1 2
340 109 100 SWITCH HOLE PATTERN COVER i
355 4611 ¥x1 CAPTIVE SCREW 6-32 - 2
3535 621 x%2 CAFTIVE SCREW RETAINER NICKEL PLATEDI BRASS 2
967 256 ¥%4 SCREW FLAT FPHIL 2-56X1/4 4
3835 141 237 RIVET *FOP* ALU 1/8X.237 RUTTONHEADR 1/8 DIA .237 LONG 2
710 42% %13 FC BD PREASS‘Y 4294 i
720 429 %13 FRONT FNL FREASS'Y 4294 540102001(1)555621002(2) i

NOTE:
NOTE!?
NOTE:
NOTE?
NOTE
NDTE?
NOTE:
NOTE?
NOTE:
NDTE!
NOTE:
NOTE:
NOTE:
NOTE?:
NOTE:
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" MODEL NO P429A 429A PLUG~INS PRINTED 15-Aug-80
LAST REVISION NOD 10046 REVISIDON DATE 12-Aug-80
TRIGGER NO 2005 . TRIGGER DATE 15-Aug—-80

208 %11 %%3 IC SINGLE OP AMP LM301AN DIF-8

NOTES
NOTES 2
NOTES 3
NOTES 4
NOTES 5
NOTES &
NOTES 7
NOTES 8
NOTES 9
NOTES 10
NOTES 11
NOTES 12
NOTES 13
NOTES 14
NOTES 15
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