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ABSTRACT

In this thesis, observations were made on the crystallo-

graphic properties of semiconductor alloys AgInO.SGaO~2T62(1_Z)

Se which belong to a general semiconductor alloy system Cu

2z (1—%)

Ga Te

e e R L YRR

Semiconductor alloys AgIn with z =

0.8%%0.27°2(1-2) °®22
0.0, 0.2, 0.4, 0.6, 0.8 and 1.0 were prepared by direct melt-and-
anneal technique. Depending upon the atomic fractions z, different

annealing temperatures and annealing times of 12 to 18 weeks were

used allowing the samples to reach equilibrium.

X-ray diffraction method was then emploYed to determine
the state of equilibrium as well as the lattice parameters of
these alloys. iObservation indicated that the variation of the
lattice parameﬁers a and ¢ as a function of atomic fractionlz can

Y

be fitted to equations as follows:

o
Il

-0.0143 z° - 0.3198 z + 6.4074 R

0.0309 z° - 0.9887 z + 12.5020 R

Q
Il



The variation of lattice constants a and c with temperature

= _
ranging from 27.0 C to 560 oC was found however to fit to equations

as follows:

AglIn

a =

a =

c =

0.8%%0. 27T

2Te

2T

2T

€5

6.4110 + (8.0541 x 10 °)T ; when T = 27.0 °C to 215 °c

-5 o o
6.4169 + (8.9431 x 10 )T ; when T = 307 °C to 430 °c
12.5185 + (6.4624 x 10’5)T'— (2.1838 x 10 ©)7?

+ (1.0906 x 10 Syp3 - (1.4192 x 10'11)T4
1.6°%0.4

6.3405 + (4.7663 % 407°)T; when T = 27.0 °C to 210 °c

292 °c to 560 °c

12.3137 - (5.9043 z 10-4)T + 45;5181. x 10—6)T2

=11

6.3534 + (741780590 )T '} when T

- (1.6602 x 10" )T + (1.4733 x 10 *Hyr?

% 5°%.4

6.2732 # (7:0748 % 107°)T ; when T = 27.0 °C to 195 °c

6.2730 1+ /(81633 x 107 °)T § ‘Whien T = 330 °C to 490 °c

12.1028 - (1.7387 x 10'5)T - (2.6673 x 10" "ym2

+ (1.0944 x 10”01 - (1.7721 x 107124

®0.85%1.2

6.1997 % (5.5985 %40 )T ; when T 37.0 ¢ &5 205 %

6.2141 + (5.0625 x 10 °)T ; when T = 307.%C to 415 °c

11.8954 -~ (2.0946 x 10_4)T 4+ (1.3082 x 10—6)T2

-12

- (4.3665 x 10" 0)T° + (4.4614 x 10~ 12)q?



2

BgIng g6, ,Teq 45¢; ¢
-5 . o o
a = 6.1512 + (4.8153 x 10 )T ; when T = 27.0 °C to 202 °c
a = 6.1605 + (4.7474 x 10 °)T ; when T = 301 °C to 400 °c
c = 11.7577 + (4.0249 x 10" 3T - (4.7032 x 107%) 2
+ (1.8838 x 10 9)1° - (2.5568 x 10~ 11)pd
AgInOIBGaO.ZSe2
-5 le) o
a = 6.0774 + (5.6553 x 10.7)T ; when T = 27.0 C o 202 "¢
-5 o o
a = 6.0740 + (7.3684 x 10 7)T ; when T = 320 ~C to 550 (&
¢ = 11.5336 + (1.2808 x 10 )T - (1.9804 x 10~ °) 2

+ (6.5656 x 10 )T - (7.1710 x 10712y p4

The next step in this study involved the determination of
the structure of a semiconductor alloy AgInO.BGaO.ZTel.GseO.4'
Analysis of the experimental results showed the similarity of the
structure of the alloy to that of CuFeSz, commonly known as
chalcopyrite. The structure of Aglno.8Ga0.2Te1'6Seo.4 is tetragonal,
space group I42d, with lattice constants a =.6.3470(5)kRIQC*=?12'3l34(17)X
as refined by least-squares method using x-ray powder
diffraction data obtained from Guinier-H&3gg photographs, Dm =
5.8 gm. cm_s, Z = 4 formular: units/unit-cell, Dc = 6.0  gm. cm'-3

and the linear absorbtion coefficient L, 211.74 cm_l.

The Wéissenberg method was employed with-MoKa radiation
A = 0.71069 X to record 86 independent reflections from a single
crystal of-Ainno.eGao‘ZTel.sseO.4 alloy on multiple films, the
intensities were measured visually, and corrected for absorption.

The structure of the alloy was solved by the heavy-atom method,



and the structure parameters were refined by the full-matrix

least-squares method to a final R index of 0.08l.

) and (Te S

The atoms of Ag, (In0.8 Gao_2 0.8 5.5

) were

found to occupy special positions in the unit cell of AgIno 8GaO 5

Tel.68e0.4 at 4a, 4b and 8d respectively.
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