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Development of High Speed Peak-hold Circuit for Gamma-ray
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[Abstract]

Gamma-ray must be detected and processed immedietely after generation of it in the circumstances where it exists. Software
methology may be used to process randomly generated signals, but its memory size and processing time become large. By the way, the
hardware circuit to detect randomly generated signals is generalized in industrial site, while those circuits are not able to answer to the
cases whose amplitude are very small and also speed high. We researched and developed hardware based peak-hold circuit that is able to
detect peaks of gamma-ray signals through direct reading out their values by ADC at the time of maximum reaching for the small
amplitude and high speed signals, and proposed and estimated its results in this paper. This peak-hold circuit is adequate to use in the
radiation circumstances in which the gamma-rays are heavy because its circuit can catch high speed signals efficiently without software
signal processing supports.
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Fig. 1. gamma-ray signal pattern.
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Fig. 2. existing peak signal detection circuit[5].
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Fig. 6. simulated gamma-ray signal pattern.

pu o
capturing |

(a)
peak hold
™
capturingi P
P signal
Do icapturin
peak hold !
o
. 1
signal ]
e A D N RN v

_______

g 7. AlgeolM Zot
Fig. 7. simulation results.

www.koni.or.kr



J. Adv. Navig. Technol. 20(6):612-616, Dec. 2016

ool Wiate] 1R ()] A4 AT =HH R I AAE
= =2 MRS 4] (holding) A4 577} 0. 2L% ADC7}
:le_X]'}\].Q.(UH A S 7} A E] o] A=E)7] A= A 7@)01] 9]
M M AAE elofd 27k vk Z12]an whE ol 29133
S ol8-sto] AN E Aee] WHAA O vs AEHAE

ol oinl e = itk |, o] Aol 5= v Ao ot 5
017 e A Hit o] gk T3] AL grololA] XS
AFHE vl 4GS T4 ek o) el s 2717k
w§- mlesh S 191 A1g] vl e Evh o
= At T Azt 2018 BES S 9] R &
SESoIF o 47 BT NEHYAS AGIA ohw

1TH T
k= dAdo] sk

[e)

Vi.g B
Fhpde] EAlskE $HelA kA 259 ghs elolule
oA B R s #2779 NS w5

:0:1'1
2>

ol WAtel A5 A0S A9 2105 22
& A3 glolA] 71 % Hhgke Bohs 2ZE o)
Lo} sl Aele) W S Alel 8 e
o] AAH 71t AR s Th91e] B A|THERE 2]
° 2 aga a&ER HAEE 35S glojulE Aol ofF

14
g

| §

[o5

2ol N fo
oL o 2
oL

Aol AZESo]A]] Wo] ofue} sh=9o] 4
o= 2har w|okgh vhA 3150 2 2]l AR A O R
93-S x2Ete] ADC7} o] & ¢lojul= WS A

Folck 2] AAeE FUgh KojulE S o] &3to] AlEw o]
o2y olo] A5S ATk

olggh WP o= s H3I5 AXE o] A5 A
AMREA] s 1d WA TE
B2 o] EAL 538 A A ol &
o] #3tsich

| # 7] M (Ki-seong Choi)
199044 28 : HMCHE D Cf &

19734 Matistu 3

19934 YX|ch st ® | 341 (S=hean
1993 72014 AJthetm o|Z &t m4
2015~ (F) XA 22
x Bl 2ok Mt 2 Yt

https://doi.org/10.12673/jant.2016.20.6.612

19914 38 ~ @x : a%*EHQm HEHS S
# EHALEOR: SiA S SBE, HEYT U A &

616

o] WolA Felol & A8 A5} ndol R A
AFESE A EIE SN B Sl
A go] glofok ez oI,

T

[17J. M. Lee, Y. K. Kim, K. S. Park, J. M. Kim, K. S. Lee, and
J. H. Joung, “ Development of a spectrum analysis software
for multipurpose gamma-ray detectors,” Korean Society of
Radiological Science, Vol. 33, No. 1, pp. 51-59, March 2010

[2] C. H. Hahn, I. G. Kim, S. T. Park, W. J. Kim, B. S. Moon, D.
S. Yoo, S. Y. Ha, B. J. Ahn, Y. J. Ha, and C. Y. Jung, “First
observation of signals due to KAERI's 10MeV electron beam
by using GEM detector,” Journal of Korean Physical Society,
Vol. 50, No. 4, pp. 961-976, April 2007

[3] S. T. Park, C. H. Kim, D. S. Yoo, B. S. Moon, and K. W.
Jang, “Fabrication of a GEM detector and its signal readout
with a homemade readout board,” Journal of Korean
Physical Society, Vol. 51, No. 5, pp. 1649-1653, November
2007

[4] D. K. Yoon, and W. H. Lee, “Development of signal process
circuit for PSAPD detector,” Korean Society of Radiological
Science, Vol. 35, No. 4, pp. 315-319, December 2012.

[5] G. De Geronimo, P. O' Connor, and A .Kandasamy, “Analog
CMOS peak detect and hold circuits, Part 2. The two-phase
offset-free and derandomizing configuration,” Nuclear

Instruments and Methods in Physics Research, A 484,
pp544-556, Sep. 2002.

[6] D. A. Little,
sample-and-hold amplifiers, intersil, 1001 Murphy Ranch
Road, Milpitas, CA 95035, Application note ANS517.0,
ppl-5, August , 2005.

Jones, Applications of monolithic

1983 7wE3niolist M7 |38
19788 ~19934 sH=247|%
2014~2015 WAT}S| of



