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Fig. 1 (@) The screen of the simulation program, In the simulation, we assumed that the size of CZT detector is 2x2x1
mm® and the pixel pitch is 1 mm, (b) The schematic diagram of the pixilated CZT detector for CT detector

Table 1 The parameter of CZT used in the simulation

Energy per e-h
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Fig. 2 The weighting potential variation at the center of
pixel for different CZT pixel size, Small and large pixel
in the simulation is 400 and 850 #m, respectively
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Fig. 3 The weighting potential variation at the edge of
adjacent pixels depending on the pixel size from 400 xm
and 850 xm
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Fig. 4 Charge collection efficiency (CCE) and charge induction efficiency (CIE) for the pixel size of a) 450 (W/L=0.225),
b) 800 (W/L=04), c) 1000 «m (W/L=0.5) on the electric filed of 100, 500, 1000, and 1500 V/cm, Both CCE and CIE
improved at a high electric field (high bias) and at a small pixel size
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Fig, 5 Simulated Co-57 gamma peak of 122 keV for the electric field of a) 100, b) 500, c¢) 1000, and d) 1500 V/cm with
a pixel size of 450, 800, and 1000 «m CZT detector, Gamma peak of 122 keV appear at a low energy region due to
the incomplete charge collection at low electric field such as 100 and 500 V/cm, Also, we can observe better gamma
spectrum for the 450 «m pixel due to the small pixel effects
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Fig. 6 Charge induction efficiency at the edge of adjacent pixel for 400-850 x«m pixel size, The actual distance to adjacent
pixel is 150-600 xm
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CdznTe Detector Design for Computed Tomography based on Weighting Potential
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Room-temperature operating CdZnTe(CZT) material is an innovative radiation detector which could re-
duce the patient dose to one-tenth level of conventional CT (Computed Tomography) and mammography

system, The pixel and pixel pitch in the imaging device determine the conversion efficiency of incident X-
or gamma-ray and the cross-talk of signal, that is, image quality of detector system. The weighting po-
tential is the virtual potential determined by the position and geometry of electrode. The weighting poten-
tial obtained by computer-based simulation in solving Poisson equation with proper boundaries condition,
The pixel was optimized by considering the CIE (charge induced efficiency) and the signal cross-talk in
CT detector system. The pixel pitch was 1-mm and the detector thickness was 2-mm in the simulation,
The optimized pixel size and inter-pixel distance for maximizing the CIE and minimizing the signal

cross-talk is about 750 #m and 125 mm, respectively,

Key Words : CdznTe, Weighting Potential, Cross-talk, charge induction efficiency, CT
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