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Development of a Low Cost Multichannel Analyzer using Pipe Line ADC

Jaturaput Dangniam* Suvit Punnachaiya Decho Thong-aram
Department of Nuclear Technology, Faculty of Engineering, Chulalongkorn University

Tel. 0-2218-6781 Fax. 0-2218-6780 e-mail : fnespn@eng.chula.ac.th

Abstract

An MCA is the most important instrument for nuclear spectrum analysis. Recently, the compact nuclear
instrument feature was designed for expediency in the field measurement. Therefore, this research work was aimed to
develop a low cost and compact size of 4096 channels MCA. The 12 bit pipeline ADC associated with a full speed USB
data interface were applied to cooperate with a microcomputer. The emulating program was also developed for MCA
function. The linearity test of pulse height ADC operation was found at R’ = 0.9998 and a slightly differential non-
linearity (DNL) was observed. This error could be corrected by sliding scale method. The counting rate of more than 10
keps could be recorded. The 5.9 keV of Fe-55 energy spectrum analysis using a CdZnTe X-ray detector connected with
this developed MCA showed satisfactory results.

Keywords : multichannel analyzer, pipeline ADC, USB port, energy spectrum
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