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Model 165

FIVE-FOLD LOGIC UNIT

LRS Model 165 is a general-purpose, high-speed logic
unit offering the logical functions of fan-in, coin-
cidence, inhibit, and majority logic. It has four
complementary logic inputs and a separate fast in-
hibit which may be switched to allow five-fold com~-
plementary logic operation. Each input accepts log-
ic signals from other Series 160 modules or photo-
multiplier pulses directly. A special built-in diode
limiter circuit provides input protection and a con-
stant 50 Q input impedance to +100 volts. A front-
panel switch selects the number of simultaneous neg-
ative signals required for an output, from one to
five. A separate Off position is also provided to
inhibit the unit during system setup. Any of the
inputs serve as an inhibit input when driven with

a complementary (positive) logic signal. The sep-
arate inhibit operates from negative signals and
offers additional logical flexibility.

The duration of the preset output produced when the
input conditions have been satisfied is set by a
ten-tumn potentiometer and a 7-position range switch.
It may be set continuously from 3 ns fo 15 us, and

is independent of input overlap time, amplitude,

and rate. One positive and two negative outputs

are delivered simultaneously, each of which may be
fanned out to two or more later inputs, terminated

or clipped. A separate set of complementary overlap
output circuits produce output pulses whose width

is equal to the time overlap of the input signals
satisfying the coincidence requirements. In all
cases, a single ourput pulse is produced regardless

of input duration or amplitude (no multiple-pulsing).
At all preset output widths greater than 6 ns, there

is no deadtime whatsoever following the output pulse,
and the circuit can be retriggered even before the
end of the output pulse that is already present.
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These distinctive operating features embody refinements developed through several
years of experience with the original LRS direct-coupled, deadtimeless circuits,
and give the Model 165 a flexibility, reliability, and performance unmatched by

any other available equipment.

The Model 165 is a member of LRS Series 100, an integrated line of high-speed
logic instrumentation in which modem circuit design, components, and packaging
are combined in instruments of unusually broad usefulness to experimental phys-

icists in both high- and low=-energy physics.

SPECIFICATIONS

INPUT CHARACTERISTICS

Logic Inputs:

Four; direct-coupled; impedance 50 Q constant
to + 100 Volts; =600 mV threshold, maximum; reflec-
tions < 7% for inputs of 2 ns risetime; each input
has separate enable-disable switch.

Slow (Bin) Gate:

Via rear connector, with rear panel On=Off switch:
rise and fall times approximately 50 ns, quiescently above
+4 volts, clamping to ground inhibits; direct coupled.

Inhibit:

Any input serves as inhibit when driven with com-
plementary signal. Separate fast inhibit input; direct-
coupled; rise and fall <2 ns, front-panel switch pemits
using inhibit as logic input for 5 Yes operation.

OUTPUT CHARACTERISTICS

Preset Outputs:
Three; one positive (quiescently =32 +1 mA, 0
mA during output), two negative (0 mA quiescently,
=32+ 1 mA during output); pulse width equal to overlap of
input signals satisfying coincidence requirements.

Overlap Output: )

Two; one negative (0 mA quiescently, =32 +1 mA
during output), one positive (quiescently =32 +1 mA,
0 mA during output); pulse width equal to overlap of
input signals satisfying coincidence requirements.

Fan-Out:
Maximum of 8-fold, if each output drives two termi-

. nated 50 Q inputs.

Duration:

Continuously adjustable 3 to 15,000 ns in seven
ranges (shorter durations by clipping); front-panel
seven-position range switch; front-panel ten~tum lock-
ing potentiometer as vernier. Ranges: 3-15, 12-50, 35-
150, 120-500, 350-1500, 1200-5000,3500-1500 ns;
jitter on shortest range less than 20 ps rms.

Rise and Fall Time:
1.5 ns typical.

GENERAL

Coincidence Width:
Determined by input pulse durations; total widths
from approximately 1 ns up without limit.

Maximum Rate:
150 MHz minimum, input and output.

Double-Pulse Resolution:

6 ns to approximately 7 us, depending
on output pulse duration; given approximately by
To/2 + 3 ns, where T( is output pulse duration.

Time Resolution:

Counting rate down by a factor of 100 in 15 ps at
either edge of coincidence curve, when two inputs are
driven from two outputs of a Model 161 discriminator;
in 60 ps when driven from separate discriminators
triggered by a single Model IP-1 Instapulser.

Counting Efficiency:

Recovery time typically less than output pulse dura-
tion; no deadtime following output pulse at output
durations greater than approximately 6 ns.

Input-Output Delay:
Absolute delay, 11 ns; jitter <20 ps rms.

Multiple~Pulsing: .

None; one and only one output pulse of preset dura-
tion is produced each time the input conditions are
satisfied, regardless of the duration of the input pulses
or their overlap.

Packaging:

In conformance with AEC standard for nuclear
modules (AEC Report TID-20893); RF shielded AEC #2
module, fitting 6 per bin; dimensions 2.75 X 8.75 X 10
inches deep. Completely compatible physically and
electrically with LRS Power Chassis Model 108P, and
with any other AEC power bin of any manufacturer.

Power Requirements:
75 mA at +24 V, 210 mA ot H2 V, 280 mA at |2 V.




