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Design and Implementation of a Charge Sensitive Preamplifier

WANG Jiashuai', QIN Jin', XU Peng',
BU Hongtao’, WANG Daoping'
(1. Rocket Force University of Engineering, Xi’ an 710025, Shaanxi;
2.Xi” an CNNC Nuclear Instrument Co. Ltd, Xi’an 710061, Shaanxi)

ABSTRACT: To cover shortages of the charge sensitive preamplifier used in the existing Au-Si
surface barrier alpha spectrometer, such as complex circuit structure and long maintenance cycle
after damage, a charge sensitive preamplifier for gold silicon surface barrier semiconductor detec—
tor was designed based on low noise field effect transistor and integrated operational amplifier.
The proposed preamplifier was designed with circuit simulation software and its simpler circuit
structure. Furthermore, parameters of the charge sensitive preamplifier was obtained by theoreti—
cal calculation and verified by experimental tests. Results showed that the charge conversion gain
of the self-made charge sensitive preamplifier is 5X 10" V/C, energy conversion gain is 222 mV/
MeV and rise time is 200ns. When it was applied to the Au—Si surface barrier a spectrometer, it
can measure the a energy spectrum of *Pu plated source.
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Fig.1 Overall circuit of the charge sensitive preamplifier
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Fig. 2 Equivalent output circuit of Au-Si surface barrier

detector
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Fig. 3 Results of simulation test
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Fig. 4 Structure of the self-made charge sensitive

preamplifier
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Fig. 5 Structure of output signal measurement system

K FH HL 4 B 20 ARCIR 2 Pu S VR 7 A ookl
T2 Pu MUK TR A I BE H 4.99 X 10° 6 1H0RBL T4/ (2
w4, bR HW N 1983486 A, 45 4 82-89,
HTFPul =R K, A9824110a, FHik, Al
DL R i BE A 28 o R s I 0 AR A EL i R
AT B RO AR A, AR A 1 4R AL A AR
AT AR . D20 Y 4 RE T A2 580 45 [ 7E FH-
AA5A R a IR Z b, 00 &R N ER AT 51
38 o [ il P 5 97 AR T PR T R ORI I K AR
47 S RH I H2 o Sl BRI A B At O F %) v Fs FL T RN
A COR AR SR A T AR R 12 VAR R IR
M BH1324 ZiE it 45 . /R a R HEE (RIGOL)
Zy \AE PR DS12048 AU PUSE 38 7R B4, %N B A
96 200 MHz, SRR 2 X 10 FEA KL /s, fiE
B W AT T D TE S BE LR SR A K . K Pu
RIN Y O . L LN N Rp = k3 N
TR 0.5 cm, W E & EEIE S50V, i1

) FEL A7 2R AT TR A i L S AT 6 BT

20 08 i
v
' 0

100 200 300 400 500 600
t/us

El6 mERYWMEMARMERES
Fig. 6 Output signal of the charge sensitive preamplifier

HE 6 7] LU, i E AR A S 1R
780 mV, Hy AR T A A R AR i PR
MR 156 mV 224y, 4% B AE i AR e b 25 45 A
2 4 ik 10 2RI 2% T Y ook T RE R 2N 3.5 MeV .,
X5 ¥Pujit i 5.1 MeV B o L RE A AT o i K
WRENFERFAET: o FRBEMRE, wH
IR S MR Z B AFTE SR, aobi PSSP
SRR, AT B % Z A O AR T A Y
— Ry RE L Sy AN, UEAY W ISORTER DU 7 Y A
FEAR 2l ok T IR B 1

W RIESRSE, R KRGS /T LA 1
i A5 19 TR fR) A 200 ns
322 afgiEdE

T FELfar 2R BRI R A A S D R SR
Femh b, HOmM&MB RS . ZiES UK S 2
T A3 AT A B I R, BRI X o BB AT
o MERGEGE TR,

E/V
5

ikt
=
W
.Y
b4
(8]
=
W)
K

(=

ik +12V TR FEL TG
i A s Fof
! ! f f
— SRR | | AR ks 2l
wopy | B[RRI S| Ok 7] A0
AR

B7 oftENERFSEH

Fig. 7 Structrue of a spectrum measurement system
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