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Abstract

Polycrystalline ingots of cadmium telluride have been synthesized using the direct
reaction technique, by fusing initial component consisting from pure elements in
stoichiometric ratio inside quartz ampoule is evacuated 10° torr cadmium telluride has
been grown under temperature at (1070) °C for (16) hr. was used in this study, the phases
observed in growing CdTe compound depend on the temperature used during the growth
process. Crystallography studies to CdTe compound was determined by X-ray diffraction
technique, which it has zinc blend structure and cubic unit cell, which lattice constants is

0
a=6.478 A .
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Introduction

The cadmium telluride is being studied
as part of program of research in to
advanced CdyHg:xTe technology. It is
important not only as a substrate for
epitaxy, but also as an active part of
potential hetrojunction device structures|[1]

. Since the band gap, of CdTe is very close
to that of GaAs. Also CdTe prepared
using a Bridgman method with (Np=
5¥10* cm?®). Hoschl et.al. Successfully
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synthesized CdTe with Np =10 cm™ and
u = 78 cmP/v.s at 272 K by a Bridgman

technique. The successful growth of CdTe
on GaAs usually relies on a tow — step
growth process where by initial layers are
grown at lower temperatures. GaAs
substrates are used commonly for growth
of CdxHgixTe because, compared with
bulk grown CdTe, they are cheap and of
good quality.
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Experimental:

Polycrystalline CdTe was synthesized
form fusing initial components consisting
of the elements via the horizontal
Bridgman technique. In stoichiometric
from pure elements (99.9999% purity from
Balzer comp.). After being evacuated (10
%) torr and then sealed v, the ampoule was
set in a single — zone horizontal Lindbergh
furnace reaches to (1200) °C the maximum
temperature. The heating was began in the
element has low melting temperature run
to the element has high melting
temperature and it was kept for several
time. Then was heated above the melting
point to the compound is (1070) °C at
range (1.5) °C/min., the ampoule was kept
for (16) hr. in the zone horizontal furnace,
where the temperature was higher than the
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crystallization temperature. The melt was
shaken during heating several times. Then
the temperature zone furnace was cooled at
range (1.5-2) °C/min. on gradient heat
inside zone furnace as show Figure (1).
The solidification process was achieved,
below the crystallization temperature we
obtain bulk polycrystalline CdTe inside
ampoule as show is Figure (2). Also
evaporating CdTe compound as thin films
in vacuum 10 torr deposited on clean
glass microscopy substrates at room
temperature by thermal evaporation
method using the system (Edward Vac.
Speed, England), the thickness of the
deposited films were (0.789) um that we

measured by weight method.

Fig.(1):Ampoule inside furnace
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Fig.(2):CdTe ingot inside Ampoule

Results and Discussion:

The CdTe compound powder was
analyzed by X-ray diffraction pattern and
result show in table (1). Figure (3) shown
X-ray diffraction pattern for powder
compound CdTe which show it has single
phase and it has been zinc blend structure
in cubic unit cell and the direction (111)

preferable which has high intensity,
calculated the lattice parameters a=
6.478 A by:
2dh|(|SIn9 — nﬂ (1)
2
1) [(h?+k?+1?
dhig a’® @)

dnki: distance spacing

hkl : meller indices

a=b=c : lattice parameters

Table (2) explain analyzed of X-ray
diffraction pattern of CdTe thin films
deposited at room temperature and
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annealing films in temperatures (200) °C
and (250) °C . Figure (4) shown X-ray
diffraction pattern for thin films deposited
at room temperature and (111) was prefer
orientation, Figure (5&6) show X-ray
diffraction pattern for thin films annealing
at temperatures (200) °C and (250) °C
respectively if see crystallization these
films and have some peaks, the direction
(111) which is also prefer orientation to all
films and other small peaks, annealing
temperature is gave the chance to atoms
motion that to increase period grains and
fusion with some grains surrounding
nearest neighbor [8,9], and increase growth
grains which is appeared crystal grown in
direction (220) and this is material film has
polycrystalline structure. Calculated grain
size from measure with beam at half
intensity to prefer orientation for all films
using Scherr’s equation:

0.91

"~ BCos 6, (3)
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If 4 wave length for X-ray for Cu K, as seen effect the annealing temperature an
increase grains size crystal began clear.

1.5405 Z\ B width beam at half intensity,
6, angle diffraction, from through seen
values parameters that shown in table (3)
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Fig.(3)XRD patterns for CdTe powder

Intensity

Fig.(4)XRD patterns for CdTe thin film (Ts=R.T)
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Fig.(5 )XRD patterns for CdTe thin film (Ts=200 °C)
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Fig.(6) XRD patterns for CdTe thin film (Ts=250°C)
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Table (1): The results of X-ray diffractiont CdTe thin films

ASTM.
hkl HKk

Table (2) : The results of analysis X-ray diffraction to all thin films CdTe compound

Th|n film without Thin film with anneallng at || Thin film with annealing at
annealm 200 °C 250 °C
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