.APPENDIX
Introduction

This appendix contains information of general interest to help explain some of the details of discus-~
sions where the terms used to explain nuclear events may not be too well known. It also lists the
definitions of the coded items that are used in various experiments in this manual.

Linear and Logic Signal
Standards in EG&G ORTEC
NIM Instruments

Introduction to NIM

EG&G ORTEC has established itself as the leading manufac-
turer of NIM modules and related products-since the intro-
duction of the Standardized Nuclear instrument Module
(NIM). We offer the largest selection of NIM electronics avail-
able anywhere, and al! modules conform to the standards
-outlined in AEC (adopted by DOE) Report TID-20893 (Rev)
which ensures compatibility between instruments provided
by various manufacturers. Specifications and testing of
EG&G ORTEC NIM modules are made in accordance with
“IEEE Standard Test Procedures for Amplifiers and Pream-
plifiers for Semiconductor Radiation Detectors for lonizing
Radiation” where applicable.

LINEAR AND LOGIC STANDARDS AND CONNECTIONS
Since many EG&G ORTEC instruments utilize both linear
and logic signals it is always important to distinguish be-
tween linear and logic connections when setting up NIM
equipment. The amplitude of a linear signal contains infor-
mation about the energy of a detected event. Therefore,
linear signals vary over a range of amplitudes, and the anal-
ysis of linear signal amplitudes from an instrument reveals
the energy spectrum of the photon source. By contrast, logic
signals have a fixed amplitude and shape. They are used to
provide timing information and to control the function of
subsequent instruments in a system. Both linear and logic
signal connections are made by coaxial cables and standard
BNC connectors.

LINEAR SIGNALS Linearsignals from EG&G ORTEC NIM
modules conform to the NIM-standard preferred practices
for 0 to 10 V spans.

Standard polarity and span do not apply to the linear signal
between the preamplifier and the amplifier. This signal must
be variable in span and polarity to accommodate particular
applications. However, all EG&G ORTEC preamplifiers are
standardized with respect to the output pulse shape and typi-
cally furnish a 50 us or greater time-constant tail pulse to the
main amplifier. The main amplifier accommodates this
standardized input pulse with a compatible pole-zero-
cancellation facility. In addition, EG&G ORTEC main ampli-
fiers accommodate either input polarity.

Linear Signal Interconnections EG&G ORTEC instru-
ments always provide linear output signals through a very
low source impedance, typically. <1 (1. Some instruments
also provide the output signals through a second circuit with
93-Q) source impedance.

The low impedance (<1 Q) allows connection of almost any
load without loss of signal span due to internal loss in the
source impedance itself. For instance, a 100-(2 load may be
driven to the full 10 V span. If a 93-(2 source must drive a 93-()
or 100-(} load, half of the span will be lost. For these reasons,
the low-impedance outputs are simpler to use. They also
permit paralleled multiple loads without loss of span. A
potential problem with the low-impedance output is oscilla-
tion due to reflections from unterminated cables more than
5 ft long. For this reason cables should be terminated at the
receiving end or connected to the 93-() output if it is avail-
able. The 93-Q outputs may be used for full-span signal
transfer only if the receiving end of the output cable is essen-
tially an open circuit, meaning 1000 () or more in practice.
If a lower impedance is encountered, the span will be re-
duced. The chief virtue of the 93-(1 output is absolute stabil-
ity for variable cable conditions, obtained at the expense of
variable span dependent on load impedance.

LOGIC SIGNALS All EG&G ORTEC instruments use
standardized (positive and fast negative) logic signals to
provide full interunit compatibility.

Positive Logic Signals The standard positive logic signal
is used for slow- to medium-speed logic signals with repe-
tition rates from dc to 20 MHz. The NIM-standard Preferred
Practice provisions define this signal by the following am-
plitude limits:

Output Input (must

(must deliver) respond to)

Logic 1 +4to +12V +3to+12V
Logic 0 +1to—-2V +1510 -2V

In addition, EG&G ORTEC imposes further standards on the
positive logic signal:
Pulse width: 0.5 us nominally.

Source impedance: 10 () or less nominally.
Input impedance: 1000 (2 or more nominally.

Connection of the positive logic sources and loads should be
made with 93-() coaxial cables. RG-62A/U cables with UG-
260/U (BNC) connectors are recommended.
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