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GENERAL INFORMATION

PURPOSE

UNPACKING AND
INSPECTION

WARRANTY

This manual is intended to provide instruction regarding the
setup and operation of the Model 4564. In addition, it de-
scribes the theory of operation and presents other information
regarding its functioning and application.

The Service Documentation, packaged separately, should be
consulted for the schematics, parts lists and other materials that
apply to the specific version of the instrument as identified by
its ECO number.

LeCroy recommends that the shipment be thoroughly inspected
immediately upon delivery. All material in the container(s)
should be checked against the enclosed Packing List and short-
ages reported to the carrier promptly. If the shipment is dam-
aged in any way, please notify the carrier. If the damage is due
to mishandling during shipment, you must file a damage claim
with the carrier. The LeCroy field service office can help with
this. LeCroy tests all products before shipping and packages all
products in containers designed to protect against reasonable
shock and vibration.

LeCroy warrants its instrument products to operate within speci-
fications under normal use and service for a period of one year
from the date of shipment. Component products, replacement
parts, and repairs are warranted for 90 days. This warranty ex-
tends only to the original purchaser. Software is thoroughly
tested, but is supplied “as is” with no warranty of any kind cov-
ering detailed performance. Accessory products not manufac-
tured by LeCroy are covered by the original equipment manu-
facturers warranty only.

In exercising this warranty, LeCroy will repair or, at its option,
replace any product returned to the Customer Service Depart-
ment or an authorized service facility within the warranty pe-
riod, provided that the warrantor’s examination discloses that
the product is defective due to workmanship or materials and
has not been caused by misuse, neglect, accident or abnormal
conditions or operations.

The purchaser is responsible for the transportation and insur-
ance charges arising from the return of products to the servicing
facility. LeCroy will return all in-warranty products with trans-
portation prepaid.

This warranty is in lieu of all other warranties, express or im-
plied, including but not limited to any implied warranty of mer-
chantability, fitness, or adequacy for any particular purpose or
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PRODUCT ASSISTANCE

MAINTENANCE
AGREEMENTS

DOCUMENTATION
DISCREPANCIES

SOFTWARE LICENSING
AGREEMENT

use. LeCroy shall not be liable for any special, incidental, or
consequential damages, whether in contract, or otherwise.

Answers to questions concerning installation, calibration, and
use of LeCroy equipment are available from the Customer Serv-
ices Department, 700 Chestnut Ridge Road, Chestnut Ridge,
New York 10977-6499, (914) 578-6059, or your local field
service office.

LeCroy offers a selection of customer support services. For ex-
ample, Maintenance agreements provide extended warranty that
allows the customer to budget maintenance costs after the initial
warranty has expired. Other services such as installation, train-
ing, on-site repair, and addition of engineering improvements
are available through specific Supplemental Support Agreements.
Please contact the Customer Service Department or the local
field service office for details.

LeCroy is committed to providing state—of-the-art instrumenta-
tion and is continually refining and improving the performance
of its products. While physical modifications can be imple-
mented quite rapidly, the corrected documentation frequently
requires more time to produce. Consequently, this manual may
not agree in every detail with the accompanying product and the
schematics in the Service Documentation. There may be small
discrepancies in the values of components for the purposes of
pulse shape, timing, offset, etc., and, occasionally, minor logic
changes. Where any such inconsistencies exist, please be as-
sured that the unit is correct and incorporates the most up-to-
date circuitry.

Software products are licensed for a single machine. Under this
license you may:

. ® Copy the software for backup or modification purposes in sup-

port of your use of the software on a single machine.

® Modify the software and/or merge it into another program for
your use on a single machine.

® Transfer the software and the license to another party if the
other party accepts the terms of this agreement and you relin-
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SERVICE PROCEDURE

quish all copies, whether in printed or machine readable form,
including all modified or merged versions.

Products requiring maintenance should be returned to the Cus-
tomer Service Department or authorized service facility. If un-
der warranty, LeCroy will repair or replace the product at no
charge. The purchaser is only responsible for the transportation
charges arising from return of the goods to the service facility.

For all LeCroy products in need of repair after the warranty
period, the customer must provide a Purchase Order Number
before any inoperative equipment can be repaired or replaced.
The customer will be billed for the parts and labor for the re-
pair as well as for shipping.

All products returned for repair should be identified by the
model and serial numbers and include a description of the de-
fect or failure, name and phone number of the user. In the
case of products returned, a Return Authorization Number is
required and may be obtained by contacting the Customer Serv-
ice Department in your area.

New York Corporate Headquarters (914) 578-6059 or
(914) 425-2000.

New Hampshire (603) 627-6303
Virginia (703) 751-4148
New Mexico (505) 293-8100
California (415) 463-2600
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PRODUCT DESCRIPTION

OVERVIEW
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Figure 1
Front Panel Layout

The Model 4564 is a simple and versatile logic module which
the front panel layout is shown in Figure 1. It consists of four
groups (A,B, C and D) of 16 input OR’s followed by a set of
additional two fold and four fold OR and AND functions.
These various logic outputs are simultaneously available on a
rear-panel connector and the transit time is independent of the
function. In addition, the outputs are capable of rates in excess
of 100 MHz. Output width is dependent on the input pulse
overlap. Figure 1 shows the front panel layout.

For greater flexibility, the 4564 also offers four Discriminator/
Shaper channels which utilize LeCroy HVL100 hybrids. The
thresholds of these hybrids are internally set for use with ECL
levels. Internal jumpers allow any of the 12 logic combinations
to be input to these channels. The output of Discriminators/
Shapers can be triggered on the leading or trailing edge of the
input (jumper selectable) and the width is adjustable from 15
nsec to greater than 500 nsec. Output polarity is also selectable
via internal switches. These outputs can be used simply as an
adjustable width logic fan-out or can allow for more sophisti-
cated functions.

Even more complex logic can be performed using additional
4564 modules or by feeding of the outputs of a module into a
different input group of the same module. Of course in this
case, the original inputs must be delayed for correct timing.

A typical application of the 4564 is to perform a simple track or
pattern recognition for veto or gate applications of which exam-
ples are shown in Chapter 4.
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SPECIFICATIONS

Input
Characteristics

Output
Characteristics

CONTROLS AND
CONNECTORS

Signal Inputs

Outputs

Signal Input: 64 in four 2 X 17 front-panel connectors, 110 {)
impedance. Minimum width 6 nsec, maximum frequency
>100 MHz.

Overlap Outputs: Rear-panel 2 X 17 pin connector, pins 1 to
12. Output is differential ECL levels and width corresponds to
overlap (22 nsec) of inputs of logic function; minimum output
width 5 nsec; maximum output frequency >100 MHz; transit
time 12 nsec 4=1 nsec typical, independent of logic function;
double pulse resolution 10 nsec typical.

Shaped Outputs: Rear-panel connector pins 13 to 16. Any of
overlap logic can be converted via jumper option to any of the
four Discriminator/Shapers. Output is differential ECL levels and
width is internally adjustable from 15 to >500 nsec. Output can
be triggered in leading or trailing edge of inputs (jumper selec-
table); output polarity is internally switch selectable; maximum
frequency: 30 MHz, double pulse resolution: 30 nsec.

Power: +6 V/150 mA, -6 V/1.5 A, =24 V/20 mA (10.4 W to-
tal).

Signal inputs to the 64 channels of the module are made via
front-panel 2-pin connectors in one of the four 16 input OR
groups, A,B,C or D. All inputs require differential ECL levels
of 6 nsec minimum width.

Outputs of the module are available on the rear-panel 2 x 17
pin connector and are differential ECL levels. Pins 1 through
12 are for straight—through logic functions shown pictorially in
Figure 2. The pulse width is equal to the overlap of the inputs
to the logic function. Pins 13-16 are the outputs of the Dis-
criminator/Shaper channels in which the output width is inter-
nally adjustable via internal potentiometers (see below). These
output logic pulse can be triggered on leading or trailing edge
(jumper selectable) of the selected inputs (logic functions). Pin
17 is not used.
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INPUTS

16 —]D%

OUTPUT CONNECTOR PIN # LOGIC
FUNCTION
s 1 A
[~ 2 B
s 3 c
JX: 4 0
1) [s— 5 AB
1) s~ 6 cD
3 > P 1 A‘B
D {:Z: 8 c-D
=) {X: 9 A-B-CD
=) IS 10 A+B-C+D
@ J;X: 11 (A-B){C-D)
_D_[S: 12 A-B-C-D

Output Logic Diagram
Figure 2

The shaped outputs can be used for several different functions.
Since the output width is adjustable, these outputs can be used
to supply a standard logic output pulse of fixed duration for se-
lected logic functions. This feature is important when using the
4564 with other units which require minimum input widths of
standard ECL pulses and thus where the overlapped output may
not be suitable. By using more than one Discriminator/Shaper
channel, the unit can be used as an adjustable-width, normal or
complementary logic fan-out.

For further flexibility the output pulse may be triggered on the
leading edge of input to the Discriminator/Shaper channel or the

trailing edge. This setup allows for more sophisticated logic
functions.

Since the Discriminator/Shaper channels are used with the Over-
lap logic outputs of the 4564, the threshold of these internal
discriminators are set to trigger at a level suitable with standard
differential ECL signal levels. Therefore, all threshold parame-
ters and uncertainties (i.e., hysteresis, minimum input charge
input, etc.) usually associated with discriminators are minimized
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Discriminator/
Shaper Controls

CAMAC COMMANDS

due to the threshold setting and use of these levels. The excep-
tion is the double pulse resolution which is specified as 30 nsec
typical.

Output Width Adjust: four internal potentiometers allow the
output width of the four shaped outputs to be adjusted from
15 nsec to greater than 500 nsec.

Polarity Switches: internal switches allow output polarity selec-
tion of the four shaped channels.

Function Selection: internal socket allows for jumper selection
of logic function for each of the four Discriminator/Shaper
channels and/or triggering on leading or trailing edge. See Chap-
ter 3 for more details.

The 4564 is a high speed logic module and therefore does not
have remote programmability.
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INSTALLATION

GENERAL

CABLES

The 4564 requires significant power from the —6 V line. It
should be determined prior to installation whether the crate can

support one or more 4564’s with other modules which are to be
used in the crate.

Prior to installation in the crate, the Discriminator/Shaper chan-
nels must be configured if they are to be used. Details on the
location of the internal jumpers and potentiometers and instruc-
tions for setup can be found later in this chapter.

Once the unit is in the crate, input signals must be applied to
the front-panel connectors. Since all 16 inputs of each of the
four input groups are OR’d together, care should be taken to
connect the inputs in such a manner to allow for the correct
logic function to be performed. For example, two signals which
are to be AND’d can not be connected to the same input
group.

The desired outputs must then be connected to the appropriate
pins on the rear panel. All Overlap logic functions are available
at all times so that required connections are simply made.
However, the four Discriminator/Shaper channels must be con-
figured using internal jumpers and controls before an output is
available. All outputs are differential ECL signal levels.

Interconnections between the Model 4564 and various other
ECLine modules can be made either by multiwire cables or by
single twisted-pair cables for one-to-one connections. Both of
these types of cables muts be suitable for the transmission of
differential ECL pulse pairs and, if desired, can be purchased
from LeCroy. In particular, there are two types of multiwire
cables available; one for short connections using flat cable and
the second for long interconnections using twisted—pair and flat
ribbon cable. The model numbers of these cables are as fol-
lows:

STC-DC/34-L Flat multiwire cable for short interconnections

LTC-DC/34-L Twisted-pair multiwire cable for

or DC/34-L for long interconnections

STP-DC/02-L Single twisted-pair cable, 3 foot maximum
length.

Note that =L is the cable lengih in feet which should be speci-
fied by the user when ordering.
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SETUP OF
DISCRIMINATOR/
SHAPER CHANNELS

10

As mentioned previously, the Discriminator/Shaper channels
must be configured by using internal controls and jumpers be-
fore use. These internal components include a jumper socket,
four polarity switches and four potentiometers. Figure 3 shows
the location of these components as viewed from the component
side of the pc board. The Discriminator/Shaper channels can
be used for several different functions and a more detailed ex-
planation may be found in Chapter 2.

1 [ ]24

LOCATION OF INTERNAL

CONTROLS VIEWED

FROM COMPONENT SIDE
OF 4564

SOCKET
G

SWITCHES

121 LJI3
NORMAL REVERSE

15 Cl4

@ HVL 100

F HVL 100 # HVL 100 5 HVL 100

C|6 CI5 CI3

Location of Internal Controls Viewed from
Component Side of the 4564

Figure 3

The first step in setting up the Discriminator/Shaper channels is
to determine the logic function required and whether the output
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of the channel should be triggered on the leading or trailing
edge of the logic input signal. Table 1 lists the pin number and
function available on Socket G. Table 2 lists the pin number,

the channel and the edge triggering for the Discriminator/Shaper
inputs.

Table 1
Internal
4564 Logic Function Outputs Socket G Pin #
A 24
B 23
C 22
D 21
A AND B 20
C AND D 19
A OR B 18
CORD 17
A AND B AND C AND D 16
A ORBORCORD 15
(A OR B) AND (C OR D) 14
(A AND B) OR (C AND D) 13
Table 2
Internal
4564 Discriminator/Shaper Inputs Socket G Pin #
Channel 1 Leading Edge Trigger 2
Channel 1 Trailing Edge Trigger 3
Channel 2 Leading Edge Trigger 5
Channel 2 Trailing Edge Trigger 6
Channel 3 Leading Edge Trigger 8
Channel 3 Trailing Edge Trigger 9
Channel 4 Leading Edge Trigger 11
Channel 4 Trailing Edge Trigger 12

Once the required function has been determined, a jumper wire
is connected from the appropriate pin on Socket G in Table 1
to the appropriate pin on the same socket listed in Table 2.

The jumper wires can either be soldered into Socket G or can
be made removable by using a wire with connection pins com-
patible with the socket. Up to four wires can be connected rep-
resenting the inputs to the four Discriminator/Shaper channels.
Note that the wires should be as short as possible. Care should

11
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CASCADING MODULES

12

be taken so that the jumper wire, if not insulated, does not con-
tact the module side cover.

Lastly, the output polarity is then selected and the output width
is adjusted. Table 3 lists the potentiometers and switchs which
correspond to each of the shaped output pins. The normal po-
larity is selected by moving the switch toward the rear of the
module. Conversely, the reversed polarity position is toward the
front of the module. The output widths are adjusted using four
potentiometers PO-P3. The width is increased by monitoring
the appropriate output channel with an oscillioscope with a
probe suitable for differential ECL levels (such as the LeCroy
Model 4001) and turning the potentiometer clockwise until the
desired width is observed.

Table 3

Shaped Discriminator/ | Corresponding | Corresponding
Output Shaper Output Width Polarity

Pin # Channel Potentiometer Switch

13 1 PO 13

14 2 P1 14

15 3 P2 15

16 4 P3 16

All differential ECL inputs in the LeCroy ECLine modules are
terminated inside the module by two 56 Q resistors. These re-
sistors are referenced to VBB, thus realizing a differential
matching impedance of 112 Q.

The input terminations are included in socket mounted, single
in-line resistor arrays (sip packs). These arrays can be removed
to make a high input impedance, thus allowing several modules
to be driven by the same source in a bus configuration. The
last module in this bus or daisy chain must be terminated for
proper operation. Figure 4 shows the standard input stage of
the ECLine module, the layout of the board and the location of
the resistor arrays.

Please note that the arrays are not symmetrical and they must
be mounted in the proper orientation.



Installation 3

-5V
22K
I
+ <€ LINE
INPUT B M RECEIVER
563 356 g
I RECEIVER
VBB

000000 ®o o

Location of ECL Input Terminators
Figure 4

FLL11110770881027011

) I I N NN S NN

§ I N A N N N A

FRONT
PANEL

INPUT
CONNECTOR

A921

13






4 OPERATING INSTRUCTIONS

GENERAL Since the Model 4564 does not have remote programmability
nor any front-panel controls, there are no operational demands
of the user other than setup and installation covered in the pre-
vious chapter. If additional outputs are required, the connec-
tions are made directly to the rear panel for the Overlap out-
puts. For Discriminator/Shaper channels, the side cover must
be removed and internally reconfigured.

APPLICATION

EXAMPLES The 4564 is a simple and flexible multifunction logic module
which can be used to solve Trigger/Veto logic problems. A few
application examples shown in a simplified form follow.

A typical example of the use of the 4564 is shown in Figure 5.
A “telescope” of beam chambers or plastic scintillator hodo-
scope planes is shown below where the 4564 can perform a sim-
ple track or pattern recognition. In this case, the data acquisi-
tion system is triggered only when a particle passes through any
of the 32 detector elements in both of the two detector planes
in example A or through all four planes in example B.

EXAMPLE A EXAMPLE B

2X32 ELEMENTS
DETECTOR

4XI6 ELEMENTS
DETECTOR

PARTICLE PARTICLE

TRIGGER TRIGGER

AND

A-924

Block Diagram of a Hodoscope Trigger
Figure 5

The logic functions in these examples are (A OR B) AND (C
OR D) which the Overlap output is available on pin 11 on the

15



4 Operating Instructions

rear panel and A AND B AND C AND D available on pin 9
respectively.

The final two examples are shown below in Figure 6 for a sys-
tem veto and general trigger. In this simplistic example, events
to be studied such as muons emerge out of the target off-axis.
Therefore, a veto should be generated when all detectors in the
beam line see an event. Conversely, a trigger should only be
generated when the detectors A, B, C are hit, since the central
elements of detector C are used to detect any event which is
non-interacting in the system. The logic for the veto in this
example is A AND (C8 OR C9) AND D while the logic for the
general trigger is (A AND B AND C) NOT D.

16

DETECTOR
c
VARIOUS ¢
DETECTORS | =
MAGNET ] |
. DETECTOR EM/HADRON IRON |
PETECTOR B | CALORIMETER DETECTOR}  FILTER 4]
oo g rom L IHULET T/l L
L T = [TH
TARGET COMPRISED — —
16 ELEMENTS) ] —
I ™
— N
COMPRISED
OF 16
ELEMENTS
Cross Section of a Fixed Target Experiment A-926
Demonstrating an Example of a Veto and/or Trigger
Figure 6
The AND functions are straightforward. The outputs of the de-

tectors are converted into ECL levels by a unit such as a dis-
criminator and which are connected to the appropriate inputs of
the 4564. The NOT function, seemingly more complex, is eas-
ily created by using a complementary input to Group D of the
4564. With ECL levels, this complementary signal is available
by simply giving the ECL cable a half twist. More specifically,

complementary signals are created by connecting the

plus output

pin of the discriminator to the minus input pin of the 4564 and
vice versa. With the above setup the output for the system
Veto or general trigger is available on pin 9 of the rear-panel

connector.



THEORY OF OPERATION

The Model 4564 is a very useful unit which has a straight-for-
ward and simple design. The module accepts differential ECL
inputs which are connected to four separate input groups

(IN A - IN D) comprised of 16 inputs per group. Each group
uses four 10115 Quadruple Line Receivers for a total of 16

(A1 - A16) to convert the inputs to single~ended ECL. The
change to single~ended logic allows for wire-OR’ing of the group
inputs and allows more simple logic processing.

After conversion, the 16 fold OR signals are routed to four 1C’s
which perform various logic functions. These ICs are NOR line
drivers (C+D) an AND gate (F), and a OR/NOR gate (E). The
outputs of these IC’s are fed to quadruple OR/NOR gates
(M-0) and 560 Q pull down resistors which produce the result-
ing logic function outputs in true differential ECL. Note that
two 10014 (B+H) which are used before and after the four logic
IC’s (C-F) to terminate the transmission lines between the gates
and drivers.

Four Discriminator/Shaper circuits are included in the module to
allow the user to set a preselected output width instead of being
restricted to the overlap time of the inputs which satisfy the
logic. In addition, the user can select (via jumpers) whether the
outputs of the Discriminator/Shaper channels is triggered on the
leading or trailing edge of the chosen logic function. The logic
function to be used is selected by placing a jumper across the
appropriate positions on socket G (see Chapter 3 for more de-
tails). Discrimination is performed by four HVL100 comparator
hybrids labeled J-L. Output width can be set from 15 nsec to
500 nsec by adjusting the 1K trim pots P0-P3 and the polarity
of the outputs is selected by four switches on the board

(13-15). After discrimination/shaping, the signals go to an ECL
driver P for conversion to differential ECL.

17
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