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A NEW ULTRA SMALL BATTERY OPERATED
PORTABLE MULTI-CHANHEL ~IALYZER

M. A. Wolf «nd C. J. Umbarger

Health Pesearch Division
Los Alarmos Scientific Laboratory

M5-401

Los Alamos, Hew Mexico 87545

Surmary

A newly designed portable multi-channel analyzer
(MCA) has been developed at Los Alamos that has much
improved physical and performance characteristics over
previous designs. HNamely, the instrument is very
compect (25 cm wide x 14 cm deep x 21 cm high) and has
a mass of 4.2 Kg (9.2 1b). The device has 1024 chan-
nels and is microprocessor controlled. The instrument
has nmost of the standard featv-es of present labora-
tory-based pulse height analyzers, including CRT
display, region of interest integration, etc. Battery
1ife of the MCA is nearly eight hours, with full
charging over night. An accessory case carrjes a small
audio cassette recorder for data storage. The case
also contains two different Hal (T1) detectors.
Another case contains a 103 efficient hyperpure
gerranium (HpGe) decector for very high energy resolu-
tion gemma r2y spectroscopy. That detector ?commer-
cially available) is portable and can carry enough
liquid nitrogen for 10 hours of field use. All neccs-
sary electronics to acquire data from the various
detectors are located on the detectors themselves. Mo
adJitional power supplies, NIM equipment, etc., are
rnecessary for field operation.

I. Introduction

As part of the continuing radiation monitcring
instrumentation development program of the Health
Research Division at the Los Alamos Scientific Labora-
tory (LASL), we have developed a truly portable, full
capability, multi-channel analyzer (MCA). The porta-
ble MCA is the latest development in a series'~® of
recent portable instrumentation designed at LASL. The
MCA, along with an accessory package containing two
small Hal(T1) detectors and an audio cassette recnrder
for data storage, provide a complate data acquisition
capability in the field in a configuration that is
convenient, as well as powerful. A porlable hyperpure
germanium (HpGe) detector is included in a separate
accessory packaye. The goal of the MCA developinent
program was to provide a portable MCA thai was sophis-
ticated, yct simple to operate by non-gamma-ray spec-
troscopists. In addition we have designed the signal
input requireients to be general in nature, making the
MCA applicable to many types of radiation detectors

as well as other voltage-producing devices (3 v. input).

in application and featurces, bul not electronic
desiqgn, this MCA is similar to thit developed several
years aqo by McGibhon.? That design was not micro-
processor-bascd and the unit. which included the Hal
detector and camera (but no other d2ta-recording
device) weighud approximately 37 1b.

IT. MCA: General Description

The portable MCA is shown in Fig. 1. Also shown
in the figure is the first accessory case that rnor-
mally contains two sm3all Nal detectors {one 3 mm thick,
one 37 nm thick detector) and the audio cassztte
recorder (not shown). The accessory kit as shown
weighs approximately 6 1b. The MCA (left side Fig. 1)
weighs 9.2 1b (4.2 Kg). Also shown in Fig, 1 is a
portable HpGe detector for high resolution gamma ray
spectroscopy For field use, all necessary equic—ant
are contained in the MCA and accessory cases. For field
operation of the HpGe, the high voltage supply, preanp,
and amp were all located on the detector. An adsi-
tional battery supply was added to the HpGe carrying
case to allow sufficient total battery litetime
(approaching eight hours continuous use) using the
HpGe. Figure 2 shows the MCA with its outer casz
removed to exhibit the mechanical details of the unit.

I[I1. MCA: Gensral Electronic Desian

The instrument is microprocessor-controlled
(Motorola 6892) ara has 1023 channels of memory (20
bits each). Extension to 409G channels is straight-
forward but to date has not been attempted. The ADC
is of the Wilkinson design and uses a 20 MHz clock.

As shown in Figure 2, the MCA is keyboard-controlled
and has many of the features of commercial laboratory
based instruments, including CRT display. A single
cursor marks the locations of selecled channels, and a
LED display gives each charnnel number (location) and
data contents. Multiple regions of interest and inte-
grals (via intensified regivns of display) are also
provided for on-site data analysis. Memory ragions of
full, halves, and quarters are provided.

Data storage is via en eordinary audio cassette
recorder. Data transfer rate is 300 baud with 10 bits
per character, with 8 characte:s per channel. The
entire 1024 memory then takes :pproximately 4.6 riin.
to transfer and record, with six spectra storage capa-
bility per 30-minute cassette tape. The data is
formated on the tape usicg < ianderd receive modo-
tones. This can then o~ er ered into any comnutar
using an ordinary modem.

The MCA is vowered by a single 6-valt Gel Ca211
with 2.6 amp-hour rating. With no displays turnod on,
the MCA draws 250 ma. Vith the displays on, tha
current drewn is 750 ma.  The meiory is CMIS, but not
the microprocessor. Ve are told that CHIS micres are
going to be available very soon. This would drep the
current approxiiately 100 na. A blanking feature is
included that shuts off the CRT display after tuwo
minutes and the LED display after ten secands. With
all displays off, the MCA battory lifeti-a is roarly
eight hours. A battery charger is included in t-o
first accessory pachkage and recharges tre MCA oya2-
night.



while performance trials are only now baginnirqg,
stability, difterential nonlinearity, etc., apprar to
be satisfactory for high energy resolution applica-
tions.

V. Use and Aonlication

Anyone working in the area of nuclear radiation
spectroscony recognizes the beneiits of being able to
acquire and analyze pulse height data in the field.
Arecs of application include he2lth physics, environ-
mental ronitoring, radicactive waste management,
mineral prospecting, and nuclear safequards. Typical
types of data that can be acquirad with ihe portable
MCA is represented in Fig. 3. Fig. 3 shows a low
energy photon spectrum acquired with a thin planar
HpGe detector and an 2415m source. The various photon
lines of interest are labeled. While this particular
detector was not of the portable variety, the spectrum
is representative of thot obteinable with hand-held
detector/dewar configurations. Qur plans at this
point are to have tie MCA manufaectured cormercially.
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The portable FCA is lncated on the Teft; the
portable !ipGe detector is in back behind the
standing Kal detector; the accessory case
for the lal detectors and the audio cassette
recorder is in front on the right.
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