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A New Method for Investigating Mid-gap Levels by DLTS and
Transient Capacitance Measurements

Qin Guogang, Zhang Yufeng, Du Yongchang, Wu Shuxiang,
Zhang Tizhu and Chen Kaimao
(Department of Physics, P:king University)

Abstract

Deep-level impurity or defect centres in semiconductors are very often multiple-
levelled. It is shown that if one level of such .. multiple level centre is near mid-gap,
one can obtain the ratio of its electron and hole c¢mission rates e.(T)/e,(T) (thermal)
from the ratio of its DLTS peak to that of an»ther level of the centre (or from the
ratio of their initial transient capacitances). ‘With additional use of the value of the
DLTS rate window (or time constant of the trinsient capacitance), the values of e.(T)
and e,(T) of the mid-gap level can be sepiirately determined. Therefore one ean
further determine the level position in the gap and the extrapolated value of the
forbidden gap width at O K. DLTS (high temnperature) and transient capacitance
(low temperature) measurements have been mace on Au-doped Si and the value for
e.(T)/e,(T), e(T), €,(T) of the gold acceptor level are determined. The results are
close to those obtained by other methods as reported in the literature. The accuracy
of the method is discussed and the possibility (f using this method for identification
of impurity and defect centres is indicated.





