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PHAT TRIEN HE PHAN TiCH PA KENH (MCA) DUA TREN THIET BI FLASH-ADC
250MHZ-8BITS VA NHUNG FPGA UNG DUNG CHO HE PHO KE GAMMA NAI(TL)
3INCH X 3INCH
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Tém tit

Trong bao céo nay, chiing toi trinh bay vé viéc phét trién mot hé phan tich da kénh MCA dua trén cong
nghé Flash-ADC (Flash Analog-to-Digital Converter) 250MHz-8bits va bo thiét bi nhung FPGA (Field
Programmable Gate Array), sit dung cho mot hé phd ké gamma. O day, cac thiét bi phan cimg Flash-ADC va
FPGA dugc tai trg boi nhdm nghién ctru cia GS. Nomachi, Pai hoc Osaka, Nhat Ban. Mot chuong trinh nhung
VHDL (VHSIC Hardware Description Language) dugc thiét 1ap trong chip FPGA hoat dong nhu méot hé MCA
v6i bd nhd 4096 kénh. Mot chuong trinh giao tiép v6i bd MCA, dugc phat trién tur phﬁn mém LabVIEWTM 8.5,
¢6 chirc nang diéu khién cac thong so trigger trong MCA va ghi nhan ph6. Dé danh gia thoi gian chét cling nhu
d6 tuyén tinh ctia bd MCA, chiing t6i sir dung mdy phat xung vdi tan s6 thay ddi tir Hz dén MHz, ciing nhu bién
do6 xung thay d6i dwoc. Pé thiét 1ap hé phd ké gamma, chung t6i sit dung detector nhip nhiy Nal(TI)
3inchx3inch trong viéc ghi nhan birc xa gamma. Ngudn chuin gamma 133Ba va 152Eu v6i nhiéu murc ning
luong tir vai chuc keV dén 1.5 MeV duoc st dung nhim muc dich danh gia mic do tuyén tinh cling nhu d6 phan

giai nang lugng cua hé do.

DEVELOPMENT OF MULTICHANNEL ANALYZER (MCA) BASED ON FLASH-ADC
250MHZ-8BITS AND EMBEDDED FPGA APPLIED FOR GAMMA-RAY SPECTROSCOPY
NAI(TL) 3INCHX3INCH

Abstract

In this report, we show the development of a multichannel analyzer (MCA) based on Flash-ADC (Flash
Analog-to-Digital Converter) 250MHz-8bits and embedded FPGA (Field Programmable Gate Array)
technology. The development of the MCA is used for building a gamma spectroscopy. Here, these hardware
modules of Flash-ADC and FPGA are supported and provided by research group of Prof. Nomachi, Osaka
University, Japan. The embedded VHDL (VHSIC Hardware Description Language) code is developed to
function as an MCA with 4096 channels. A computer interface interacting with MCA written on LabVIEWTM
8.5 software is developed for trigger controlling and histogram-data taking. To evaluate the performance of
MCA (i.e. time response and linearity), we use a pulse generator with frequency and amplitude changeable. To
establish the gamma spectroscopy, we use a scintillation detector Nal(TI) 3inchx3inch. Two gamma standard
radio isotopes of 133Ba and 152Eu with multi energies of gamma rays ranging from several keV to 1.5 MeV are

used to evaluate the energy calibration and energy resolution.
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