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Fig.1 Schematic of light propagation in HgCdTe epitaxial ma-

terial The letters and arrows represent the intensity and direc-

tion of transmission or reflection light at the interfaces.
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Fig. 2 A set of infrared transmission spectrum curves of
LPEV029 HgCdTe LPE sample Theoretical simulation curves
and parameters are also represented in the figures The compo-
sition gradient region thickness and composition slope of the

1

cpilayer used in the calculation are 3. 9um and 27cm™ ", respec-

tively.
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Fig. 3 Morphology of cleavage face of sample LPEV(029
etched by the etchant (15ml HNO; + 15ml HCl + 2g
K;Cr;O;) in 20s (observed by optical microscope)
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Fig.4 Dependence of the simulation standard deviation error
of the absorption edge of LPEV029 sample on the simulation

parameters The absorption edge is defined as the spectrum

curve of partial waveband from the beginning where the trans-
mittance begins to decrease obviously to the transmittance of
1%.
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Fig.5 Variation of simulation errors with the change of com-

position gradient or surface composition
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Evaluation of the Composition Profile of HgCdTe LPE Films
by IR Transmission Spectrum

Gu Renjie', Zhang Chuanjie, Yang Jianrong, Chen Xingiang, and Wei Yanfeng

(Research Center for Advanced Materials and Devices, Shanghai Institute of Technical Physics, Chinese Academy
of Sciences, Shanghai 200083, China)

Abstract: The longitudinal composition profiles of HgCdTe LPE films based on infrared transmission spectra are evaluated. The in-
frared transmission spectra are simulated theoretically using the composition profile model proposed by Wang Qingxue, taking the in-
terference effect of the light during propagation in the composition gradient region of HgCdTe LPE films into consideration. A set of
infrared transmission spectrum curves of the samples with the same growth number but different HgCdTe layer thicknesses are used
to check the reliability of the calculation method. The results show that all the experimental curves can be fitted theoretically. Next,
a method to determine the 4 simulation parameters (HgCdTe epilayer thickness.composition gradient region thickness,surface com-
position,and composition slope in the epilayer) used in theoretical calculation is discussed and the precisions of these parameters are
determined. The results show that the theoretical simulation of the infrared transmission spectra is effective to evaluate the longitudi-
nal composition profiles of the HgCdTe LPE films.
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