


I. PROGRESS DURING THE REPORTING PERIOD

- 0To major areas are under study: epitaxial film growth of

.* Hgj2CdTe(MCT); and diffusion in MCT. The objective of

the film growth study is to evaluate mechanisms of the film

growth process and to provide samples for property and device

study in MCT. The objectives of the diffusion studies are to

resolve inconsistences in the literature regarding this

important practical phenomenon and to elucidate the dominant

defects present in this ternary compound. A brief description

of current activity and progress is given, below.

A. Epitaxial Growth of MCT

Exploratory experiments have been performed on three growth

techniques, liquid phase electroepitaxy (LPEE), liquid phase

epitaxy (LPE), and vapor phase epitaxy (VPE). The work on LPEE

has been discontinued because it did not seem promising.

Work done on the LPE technique, using Te rich melts, for

X=0.2 and temperatures of 500 and 550"C, has yielded results

which support the work of Harman (T.C. Harman, J. Electronic

Materials, Vol. 9 #6 (1980) pp. 945). Results of growth done

from the Hg rich corner using a closed tilter technique

generally support the previous work of Herning for growth at

500*C (P. Herning, J. Electronic Materials vol. 13 (1984) pp.

1). There are indications of a cooling rate dependence of the

x value grown using Hg rich melts, with higher cooling rates

giving lower x values.
Work has been performed on VPE using a novel source

material consisting of -90% MCT of the desired x value and -10%

LPE melt corresponding to the x value and growth temperature..

This type of source fixes the chemical potentials over the

source and enables us to fix the surface composition of the

growing layer under certain conditions. Using these sources, a

series of experiments were performed in which only one growth

parameter at a time was varied. These results and available

thermodynamic data enabled us to qualitatively model this

process. Growth is driven by a lowering in the total free



Q-..

energy of the system. Kinetically, it appears that growth is

the result of two interconnected processes: movement of Te2
from the source to the substrate in the vapor phase where it
reacts with Hg and the surface to give HgTe; and interdiffusion

of Hg and Cd within the growing layer. Work in this area

should yield information on the interdiffusion coefficient, the

Hg P-T diagram and the hardness of MCT.

Work done, by Bailly et al. (J. Appl Phys. Vol. 46 (1975)

#10 pp. 4244) prompted us to undertake an annealing study in

the hope of obtaining information on the mercury diffusion

coefficient and the width of the MCT phase field. While

Bailly's results seem to be reproducible, there are indications

that other unaccounted for processes are also taking-place

which may invalidate some of his results.

B. Diffusion Studies in MCT

The slicing polishing and chemical etching techniques for

preparing MCT diffusion host have been developed. Electron

Microprobe analysis has been used in studying LPE (MCT)/CdTe

junction interdiffusion and the CdTe/HgTe interdiffusion. The

LPE/CdTe interdiffusion results show that above a certain

critical Hg vapor pressure, the surface composition of LPE can

be maintained constant such that the Matano analysis can be

applied, and both LPE/CdTe and CdTe/HgTe preliminary results

are consistent with previous studies. Results indicate that

D (interdiffusion coefficient) is independent of component

vapor pressures. Indium isotope plating and Hg isotope

exchange have been developed for isotope diffusion and sample

sectioning technique have been developed. A resolution of 8 pm

has been achieved for the first section. In order to define

the diffusion system thermodynamically, a LPE liquid - MCT

solid mixture is used as reservior (called an L/S reservior).

Both L/S reservior and pure Hg reservior are used to compare
the results and preliminary results show that there is no

difference within the experimental errors for Hg diffusion.

Complex profiles, with two or three branches, are observed.
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