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Development of highly reliable Schottky In contacts on
p-type CdTe for radiation detectors
M. Moriyama, M. Kunisu, R. Ohno and Masanori Murakami

Kyoto University, Japan

Cadmium telluride (CdTe) is an attractive semiconductor material for X-
ray and y-ray radiation detectors. The advantages of CdTe are that it has
a large bandgap energy ("1.6eV) and a high average atomic ’number
(Zeq=50). However, due to the low mobility and short lifetime of holes in
CdTe, a considerable amount of charge loss causes reduction of energy
resolution in the detector. For a complete charge collection, very high
bias voltage must bé applied in the CdTe detectors. Thus, Schottky
contacts, which provide very low leakage current with a high bias voltage,
are required to achieve high resolution in CdTe detectors. Although the
conventional approach to fabricate Schottky contacts for p-type CdTe
involves the use of metals with low work function, such as indium (In), the
time-dependent degradation of detection performance during device
operation, known as “polarization effect”, is often observed in the CdTe
detectors with Schottky contacts. In order to apply CdTe to practical
radiation detector, highly stable Schottky contacts with low leakage current
must be developed.

The purpose of the present study is twofold. The first is to develop of
highly reliable Schottky In contacts for CdTe radiation detectors. The
second is to understand the Schottky In contact formation mechanism by ;
analyzing interfacial microstructure of the In films which were depo:s’itediat

various substrate temperatures using Xray diffraction (XRD) and
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tranémission electron microscopy (TEM). These studies will provide us a
guideline for deve‘loping Schottky contacts for p-type CdTe which would be
used in the radiation detectors. The wafers used in this study were Cl-
doped CdTe single crystals with (111) orientation. The resistivity of the :
CdTe was about 172 x10°Qcm. ,Prfor‘to,contaét depositions, the surface of
the CdTe was chemically cleaned. Then, In films (300nm) were
evaporated on Te-face of CdTe substrates. The substrate temperatures (T)
were changed from room temperature to 400°C. After the In deposition,
Pt contact was formed on the opposite surface of the wafer by electroless
plating. The leakage ‘cu‘rrent‘ in the ,‘darkg was measured at room
temperature. The current-voltage characteristics and the performance for
the radiation detectors were also measured. XRD and cross-sectional
TEM were used for microstructural analysis. |

~ The thermal treatment of the CdTe during the depositions of In
remarkably decreased the leakage current Land improved  its ;Stabil‘ity,

XRD analysis showed that In atoms reacted with CdTe forming In,Te, or

InTe during the depositions with T>200°C. The InTe contacts, which Wer»e
prepared by the depositions with rather high T, drastically improved the

‘Stab’ilityf of'f‘the detection performance. TEM observations revealed that

the leakage current and the stability of the CdTe radiation detectors were

strongly correlated with the microstructure of contact/CdTe interfaces.
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Cearrelation between Interfacial Microstructure and Electrieal Properties at Metal/Semiconductor Interface
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