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  Introduction

CdZnTe (CZT) has been studied for many 

years as a material for room-temperature, high 

energy resolution gamma-ray detectors. Currently, 

prototypical detectors are now available for 

medical imaging, industrial tomograph and 

astrophysics in the world-wide. 
[1,2]
 For this 

reason and next-generation gamma-ray detector, 

core-technology of CZT crystal growth and 

detector fabrication is much more crucial.

CZT crystal was grown by Low-pressure 

Bridgman Method at Korea Atomic Energy 

Research Institute (KAERI) for room-temperature 

gamma-ray detector. In this study, performance of 

a CZT radiation detector such as I-V curve and 

energy resolution for gamma-ray was presented.

 Materials and Methods

   A CZT crystal ingot, which was doped with 

indium was grown by a 6-zone low-pressure 

Bridgman furnace. A grown CZT crystal was 

etched to reveal the grain boundary and to cut 

(1,1,10 crystalline face. The grown ingot had 120 

mm long and 25 mm diameter. The etched CZT 

crystal ingot and the cut crystal are shown in 

Fig. 1. Typical twin boundary, grain boundary, 

and dislocation are shown in Fig.1 (a). A large 

domain of single crystal could be obtained from 

the grown ingot (Fig. 1. b).

Fig. 1. The etched CZT ingot (a) and the cut CZT crystal.

The cut crystal was lapped with various SiC 

paper and plished with 3 μm ceramic powder. 

And then, the mechanically polished CZT crystal 

was chemically etched with 5% Br-methanol 

solution. Gold electrode was deposited onto both 

sides of the crystal to make ohmic-ohmic 

contacts. The planar-type CZT crystal is shown 

in Fig. 2.

Fig. 2. An ohmic-ohmic contacted CZT detector.
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 Results and Discussion

   

  We measured the I-V curve to define the 

resistivity of the grown CZT crystal. The 

electrometer, Keithley 6517A, was used to bias 

the high voltage on the detector and read the 

leakage current. The measured I-V curve is 

shown in Fig. 3. Resistivity of the planar-type 

CZT detector, which didn't apply any passivation, 

was 7.8 × 10
9
 Ω·cm.

Fig. 3. I-V curve of a planar-type CZT detector. 

Resistivity of 7.8 × 109 Ω·cm was obtained.

The pulse height spectra was obtained with a 

CREMAT® CR-110 preamplifier, ORTEC® 572 

amplifier, and 919 MCA. Figure 4 and 5 shows 

the pulse height spectra for 511 keV and 660 keV 

gamma-ray. The 10.0 % and 9.7 % energy 

resolutions for 511 keV and 662 keV gamma-ray, 

respectively, were obtained with the fabricated 

CZT detector.

Fig. 4. The pulse height spectra for 511 keV 

gamma-ray. Energy resolution was 10.0 %.

Fig. 5. The pulse height spectra for 662 keV gamma-ray. 

Energy resolution was 9.8 %.

 Conclusion

  CZT single crystal was grown by 

low-pressure Bridgman method. Large domain of 

(1,1,1) crystalline face was obtained. Resistivity of 

7.8 × 10
9
 Ω·cm of the grown CZT crystal, can be 

fabricated gamma-ray detector from the results. 

10.0 % and 9.7 % of enrgy resolution for 511 keV 

and 662 keV gamma-ray, respectively, was also 

obtained. In the future work, passivation and 

types of detector, such as a Schottky-type, a 

Frisch Collor, and a coplanar electrode, will be 

studied to improve energy resolution.
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