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Abstract — CdTe(100) epilayers were grown on GaAs(100) substrates by hot-wall epitaxy. During
the growth, the substrate and source temperatures were maintained at 280C and 430T, respecti-
vely. The growth rate of the epilayers was 2 um/h. The lattice parameter and full width at half
maximum of double crystal x-ray rocking curve were decreased as the epilayer thickness increased.
From the photocurrent spectrum of the CdTe(100) epilayer the photocurrent peak corresponding
to the band gap was thought to be due to the direct transition from the valence I to the conduction
I; with the absorption of light. From the variation of the band gap energy with temperature the
temperature coefficients were about — 2.3~ —3.5X10"*eV/K.
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Fig. 1. Schematic diagram of the hot-wall epitaxy sys-
tem for the growth of CdTe epilayers.
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Fig. 2. Schematic diagram of the x-ray double crystal
configuration.
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Fig. 3. Experimental arrangement
measurement.
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Fig. 4. (a) Surface morphology and (b) cleaved cross-
section of a 6.2 um-thick CdTe(100) epilayer
on a GaAs(100) substrate.

Rol zrbelH A 1o FHFE lock-in amplifier
(EG &G, 5208)2 ZFslx X-Y 7}&4(Rikadenki,
RW-201T).& 7|&38ldc). ole &2A H (650 W)
o2 1}93= WS light chopper(PAR, 192)% 7|H
monochromator(Jarrel Ash, 82-020, 0.5 m)& %3}
of il Zo g Apbg-slglc
3. Agdnt 5 =9

34 3EN 2N

GaAs 713 ¢loll A2 6.2 ym F7412) CdTe(100)
white 1 WAy EAE 248t 913 o SEM
A}A1e Fig. 49} %} Fig 42%€] wiute] gwo]
QslA A=Y, £ 7lHeR AH4F GaAssh

Y HaF

Jfm
oX

35

CdTe(400) !

i

| GaAs(400)

CdTe(200) l

i o

28 % 40 58 [l A

Fig. 5. An x-ray diffraction curve of a 6.2 um-thick
CdTe(100) epilayeron a GaAs(100) substrate.
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Fig. 6. The thickness dependence of lattice parameters
perpendicular to the interface.
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Fig. 7. Photocurrent spectra of a 6.2 um-thick CdTe
(100) epilayer for various temperature.
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Fig. 8. Temperature variation of the photocurrent peak
energy.

Table 1. Structural parameters of the CdTe(100)/GaAs
(100) epilayers

Thickness Lattice FWHM Strain Strain
Parameter (X107%)
(um) a (b (arcsec) €,(X1079) fe= Cu e
2Cyz
1.1 6.4992 1200 2.81 2.04
25 6.4942 500 2.03 1.47
40 6.4910 350 1.54 1.12
6.2 6.4861 280 1.31 0.57
94 6.4854 250 0.89 0.49
11.1 6.4832 220 0.84 0.24
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Table 2. Thickness dependence of temperature coeffi-
cients

Thickness 1.1 25 40 62 94 111
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