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Abstract

In this paper, for a new detection system development with the better accurate dose evaluation and beam
distrbution imaging using the small field irradiation of linear accelerator, the compound semiconductor based
detection sensors were fabricated and the performance evaluation was investigated. The special
particle-in-binder sedimentation was used for a large area film sensor fabrication. The detection properties
for high energy x-rays were mvestigated from a dark current, an output current, a rising time, a falling time,
and response delay measurement. The experimental results, the TiO, mixed Hgl, sensor showed the best
electrical characteristics than Pbl, PbO, pure Hgl. Linearity, repeatability, and accuracy tests from LINAC
were tested, the TiO, mixed Hgl, sensor showed the better performance than the commercially available
dosimetry devices.
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I. INTRODUCTION
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I. RESEACH METHOD
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Fig. 1. Fabrication process for semiconductor film sensor
using particle-in-binder sedimentation(PIB) method.
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Fig. 2. (a) The cross-section view and (b) the fabricated
sample of fabricated radiation detection sensor.

2. 2oV XA 3 uk-s-EA i}

& M SSD(source to sutface
J"—’Xé/‘]ﬂ o] Fof] WFARA o1

AR S 54

dlstance)a 100 cm &
A8k oA A7)l
selshelc,

g
o
2
i
yi9

H-ray
Source
Voltage
1N X-rays Supply
Ion chamber - +
L | . }_—L
)

Electrometer/
Preamplifier

PC

Data acquisition card

Dosimeter

Fig. 3. Schematic diagram for x-ray induced response
measurement of semiconductor sensor.
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Table 1. High energy x-ray induced response properties of the fabricated semiconductor compound sensor
O (W) = 10 A28 (MJ/min):400 QI7HH2H(v) :-400
ABER
= Halo Ti0, mixed Hglo PO Polo
FEER(A) 1.218E-01 1.2556 - 01 -3.481E-02 -6.868E - 02
E21M2(A) 2.108E+00 4.003E +00 1.017E- 01 1.071E-01
ASAIZH10% ~ 9%, s) 1.453-05 1.514E-05 9.467€ - 06 1.153E-05
SHZAIZHO0% ~ 10%, s) 2.200E-04 3.147E-04 3.287-05 2.884E-05
SEXIS(s) 1.61%€-05 1.270e-05 1.883E-06 3.57E-06
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Fig. 4. The high energy x-ray induced response
properties of fabricated semiconductor sensor.
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Fig. 5. The signal conformity of TiO, mixed Hglo
semiconductor sensor as function of input beam pulse.
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Fig. 6. The signal reproductivity of TiO, mixed Hgl»
semiconductor sensor at 6 MV, 15 MV.
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