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This thesis a compact size stand-alone multichannel analyzer (MCA) used Wilkinson
ADC technique at 100 MHz clock frequency with 2048 channel was developed. This
development applied CPLD technology and 16/32 bit microcontroller (LPC2148) for analog to
digital converter circuit, control circuit and the color LCD display of the system, including the
data manipulation and control programs of the analysis system. Complexity of the circuits,
equipment size and also the power consumption were therefore reduced while the operation speed
was increased. The developed system consisted of low voltage power supply, High voltage power
supply, pulse amplifier and analog to digital converter circuit.

The results of this research were found that the high voltage power supply could be
adjusted from 0 to 2000 V at a maximum current of 1 mA with a ripple voltage of less than 50
mV. The pulse amplification could produce a unipolar pulse output with 2.5 ps shaping time
which continuously gain adjustment of 100, 500 and 1000 times corresponding to energy level
from the detector. The linearity test of the ADC was found to be excellent with R’ =0.9997 and
maximum pulse rate of 48.828 keps could be converted. The gamma energy spectrum analysis
using 2" x 2" Nal (T!) scintillation detector showed that a smooth spectrum at counting rate less
than 100 cps could be obtained. However, the count rate could be increased by improving the

software algorithm of data recording and displaying.





