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B e A WY B S5 Ul eEg R ves A3 —%Z%% % ukg We} ¥ Aol A7E HEst
Q] o) 3
= hul

of DA Bk AR S 3As A B IR AR WA £EE B 248

B9 QPgAel 3% 5 vRIRE Fto] AT B A5 588 Feh2 M3 3, pealvhold 312

A s3] Hpge PAARE FAlste] Alsel e AP Sl B Slzel i SRRl s Wt
A

2 9ol A8 AR MpIEE o AR,

ga Bl VIR S5 3 telex, S5 3=, v 3=, Adigk 14 3=

I.M = ulel] o2& Wk opet ol FRbEE 2t 3
S5 497t Edto] FdEs ATukE Fob $FA|
2% Br}o] 9T (Avalanche Photodiode: APD)= @ 7|3 TS WGAA A5S 4g Fo7t ). 2 o
uh Priole =AYy We ArAEE ZIoR wgky]  Tolde AEel S vy AP "’ g frAlel
L7152 I QlowA AEE A FEAZ 4 = HEll s Fol FRE NEsiglon ofg ¢ A
2% Fazto|tt o] APDY] 7|5o] tho]| 9= ol uke  AZ|REE YEAEE wo e 3RoA ot
o] B Ak W S JEE wotE Ao| YxuE o] FAEEAE 7k
=3 Yr}o] 2 & (Position Sensitive APD)o|t} PSAPD
of|5|9] A7]|4 AT E Data Acquisition Board(DAQ) ]
A RS T 4 RS 7] P g2 wgos bt I. M=z X TE
S zlo] B A7 k=8| EFo|t}, PSAPDEYE U
= Al59] F7]= 7|£9 PM (Photomultiplier tube)©]| B A I oA af HE IJREL HAET] A15E

B 5%, RPN 29a Hd g3y
s oel2012d 89 289D, 1 Aoy 14 139, Sgeleore e ROl SlHh Fig 1, 2¢lKef el LSO <
a1

fu
W
S

129 69 PSAPD & o|Roj3 H&E719 7} 4154 o= &4
# o] o yonsly|s QYo =z LA LA ] x| YL o} 4= _
| RS el Atles SATARE ANE WS o gl ime] Qo] AElziEe] BT B2
SRR O]9l (136-708) AeA] 4B A2 AlZIEA DC AZE gloi=s siGich Sidol] 4%+
adfsta BATs L YAAst) SEIRE 7t XE pof g iR Eo] ZEnIh Yo=

TEL: 02—-940-2826, Fax: 02—-940—-2829 - - - o o« "
E—-mail. wonhol@korea, ac kr /\\l = o —1°]’7‘" }'9&2\11 —:’é—ﬁﬁ\_X]-.oq 75“!‘ —1700V

o o AYHRRY ok 44 U o) AL W)

- 315 -



4P 71&318 Vol. 35, No. 4, 2012

ofsl LAY WE HALAE AMgalo] AE|e) AT ¥
Sxo] Yt PeBe] AAE SR, B AToH s
Asupy| e QEAEE AMgsl] Fwmo] gt 4
59 Wrlela,

Fg 1. Circuit for detector input signal

-HV —\W\——] |—|>
/ | psaro

&’reamp %’reamp

Fg 2, Schematic diagram of detector input signal

theoh=2] PSAPD AA|oA] Lhe= 4129 Al7]= o]
29} LHSE}7] o2 Ao Zo um ghow gt}
el o] Zhe Al E I HIAAAN e =3
sto] A5 H2E she AL AM A Brbsstoe w3
Aol sigohs Fis SIAAFE AA7F dastdy &
AFolA AMgE AA FE AR CR-110S ARSI
t} o] AXFE 2= 100mVT fRo] v HU
N3 g B B4V AHEER o]Bo] ZyEt) o
7o) EAS dslugd $E712 d9el bedd &

2} oto]| E4=0] OP-amp(AD847, AD843), A&, FHiAt
o] AZ=o AldEglon A At =
e Aol wet mhe] dieriel] s
afoF gt

EX PSR

A= AR

_1_ Differential

T Inverting amp

Out
Y ‘

—_— N —

Fg 4. Schematic diagram of Amplifier &
Differential shaping part

Fig 3, 4o|MAd SEH2RE FFd w2 v
25 AAA =e=wl UI slmo) =4 7] 2 gofxl =
< 97 wEolFE A8 k. CR-110 2 E
Zxo] 12 Mi—l TFe ms H9R ¢olE U
T o] AA HAAN ULt ofF psHelR Eol
o 3 g GRSk BEe) s ARk HlefHow
Zo] Hr} F&A0l AT Ao 7]od & YxE FF

= FRolnh, vl & oA AMsind SE7IAY A%
o FAaAe] wiAE Fol dAsG AR E 92
He AR QR ko]29] g Fo7] flst] AMH
2240 g FAspegict, & IR L] upx|dr HE
R S8V & 3R] Y4 sid Blre] g
/g0l Wi B9 2S4S vy Siet fxfolek

3

Hm
oflt  foit

X (L of)

rlr

o

- 316 —



Qgolstat Aol 2y Ael

Inverting amp

Buffer
Requlator
Comparator OR gate
>0
Switch
CLR

CLR
Bl DAQ P/H

|(_| trigger trigger control

Fig 5. Schematic diagram of P/H circuit

Fig 5ol AAY utg 472 mli =5 AN 992
o) 73 1439 peak & hold (P/H)3|ZZ Soi7} T
9] o 32 ol 1 Hdhgte] fAIE AdEie ahge
2 94t P/HIE= YPHSE7](AD847, AD843), H
#(AD790), E2]7(CD4538B 37]), OR 70| E(CD4072),
/\_‘Hi](ADG201) Tela w2 ARG §l vl =
W RS §A AAFE BB Rl Holus
ot ez Ao, o] gt toles
F 71 4YE 29 el U5 el S
ulel Ashs tho] Q=(DINAL48)9} HAAAE B3l &
dpgfo @ w27 wHu] Az} 7HAas 7goL oupafo.
WPt 524 o] uhe] EHade] FH F A
uzgond AYRe FAH Hh w3 Aol
AAEE ol 2922 AT 4 Qo eAdeAads
(Agilent Technologies United States)ol|A] ZH|EZFH o=z
skl S & 2 A AR Feuy o
Fast trigger 413, DAQ trigger A3, 293 Azo|}”
Solot QB HRL WE A% AR ola A5 A
7 vk olFel] Alssk Aol walch ofnf wlw]
oA Tao} ZEARITle] HLE F) U 3ol
Y frEATE WAYSte] Fast triggerdtol] EU A
E|3l Fast triggera&ZJollx] HAL AJZF A7ES A5H
el o] FAo] A A7homRE AHAI] Ay B
27F gl =g 39 ARME 7|tk $of DAQ
Heolx A%9] Huigls =% DAQ triggerofA
DAQHE=R A5 HWrh oJojx DAQ #Hgo] ¢ A
T2 ZH3| A|7to] 382 Fof P/H controlo]A] switch

mbL Jl+1

T

hu

e

wr

]

el AZE HUA S &) Huigk A8 SHLAE
W7 = 3t} Zb triggeraxAF9] triggering ATk

Zb Ao AZAE spHAE e e WFAZ 4= Q)
W5 49 Azl Feof a5 a2 {AI5h
A dEilsel SYAsE Reftters dEde oE
T a2 fAske 92

3
=}
i Rk

Fig 6, Actual P/H circuit prototype

. & 44

Fig 7oA %8 Yo mﬂh A717F 200 mV A=
o) Ao 7|2 e &S RoARED, FERE AN ¥
Fo 1 g3 arprt ek 5V 7 2E e BaL

HolZa gck

Fg 7.
amplifier and differential shaping part

Oscilloscope  wave form  from

- 317 -



4P 71&318 Vol. 35, No. 4, 2012

Egt PAlEe} AR 2
A msow %&ﬂz 2. 1&% oF
22 Ay 93 ghe
it o2 Es}oa = As
2o 34 oA oa Az7} So0] $S o pile up”
o= Qg Az o] MEgS At & 4= 9ot

1o
)
o

lo

i

Y

Fast Trigger
rigger

ADG201 Switch

Fg 8. Oscilloscope wave form from P/H
circuit and each trigger signals

ik 7ML GEA B4 | e FHd 9=
IYE slre A7t So7HA Hed oA7IAs A A
28 2 AT Fdigh =g $9 Ao m=gh {4 Al
7Fe P/H AAfo]| gl 7HHASE Zhe] XAL Esle] 4H
3} 2= oJth Fig 8 9% BHo|Axd Hozk Hio] Ay
Tol| 9 AT (B 7Fashs vhd g|zo] ZE(wat
)& ADG201 switchgto] ¥5-(High)E FAI5k= &%k
Z|tigto] FAIE

Fig 89] ofgifiol= 329 2k Q1% triggeraxA}
59 "dAd EE4lsE Hoja glon AGYE Fast
triggeri= ¥ 415.2] AJZAIZEO DAQ trigger4l &= A2
AlZkE Zeigke] fAEl= Atolell &k switchAl S 9]
Hk= Hoigte] AN Ak A o 4 ATk

ﬂl

2 Ape] BEE 243 YA 4E71E A §)
- _
[¢]

3 PSAPD_J Ex

PRI B 5 i o] e Qe wgol o
20~308) HErt FExo] mEsigon WFEom,
PIREIZOI ALBAAEE S|Z0R AEA o)

512 B8 DAQ 415 A2|AZt Fek As o] Hojglo] &
A=, @A 2o Soiz et Av)e] Foie HAMA
A% Al wol A Elglont, Folg Z7o) WAIA
10 91719} 27] % X FRE 3 o] BAS = 5

i G R ol AN AR Sick et

L 52 AR 27)9} Rolg Soluat Haske] 4%} A}

|og JidsHA 3eE -?L*éﬁPﬁ‘iP—Eﬁ S| =5

of glel AEE QY AT Belsirt
HIL1EMY

1, Philippe Despr'es, William C, Barber, Tobias

Funk, et al:
Crystal PSAPD—based Gamma Camera, [EEE

Investigation of a Continuous

Nuclear Science Symposium Conference Record,
Puerto Rico, 2005

2. W.K, Warburton, P M, Grudberg et al: Current
trends in developing digital signal processing
electronics for semiconductor detectors. Nuclear
Instruments and Methods in Physics Research
Section, 568(1), 350—358, 2006

3. Karplus et al: United States Patent, US
6,781,133 B2, Aug, 24, 2004

4. Wonho Lee, David K, Wehe, Manhee Jeong, et
al: A Dual Modality Gamma Camera Using LaCl3

Scintillator, IEEE Transactions on Nuclear
Science, 56(1), 308—314, 2009
5. Jin Zhang, Peter D, Olcott, et al: A New

Positioning  Algorithm for Position—Sensitive—
Avalanche Photodiodes,
Nuclear Science, 54(3) 433—437, 2007

6. V.Ch, Spanoudaki, D P, McElroy, S.I. Ziegler et

IEEE Transactions on

al: An analog signal processing ASIC for a small

animal LSO-APD PET tomograph. Nuclear
Instruments and Methods in Physics Research
Section, 564(1), 451-462, 2006

7. Glenn F, Knoll:

Measurement 4th ed, Wiley, Hoboken, 336, 2010

Radiation Detection and

- 318 -



Qgolstat Aol 2y Ael

* Abstract

Development of Signal Process Circuit for PSAPD Detector

Do-kun Yoon - Won-ho Lee

Dept. of radiologic science, College of health science, Korea University

The aim of this study was to develop a signal process circuit for a position sensitive avalanche photo-
diode detector. The circuit parts consisted of amplification, differential and peak/hold circuit. This research
was the baseline to develop highly compact radiation detector, The signal was amplified by an amplification
chip and its shape was changed in a differential circuit to minimize the pulse tailing. The peak/hold circuit
detect the peak of the signal from the differential circuit and hold the amplitude of the peak for data
acquisition. In order to test the intrinsic function of the circuit, the input signal was transmitted from a
commercial pulse generator,

Key Words : PSAPD, Amplification Circuit, Differential Circuit, Peak & Hold
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