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SOON CHANGPRAYOON : CRYSTAL STRUCTURE STUDY OF CHALCOPYRITE-TYPE
SEMICONDUCTORS OF AgGaTez, AgInSez, AgInTe; and CuInTe,; by X-RAY
DIFFRACTION. TESIS ADVISOR : ASSO. PROF. SUPANICH PRAMATUS, Ed.D.
189 PP.

Semi conductor compounds composed of three elements in groups I, III
and VI of the periodic table are called alplIIcVI semiconductors. 1In this
investigation the crystal structures of AgGaTe., AgInSez, AgInTe, and CulnTe
are studied. They have chalcopyrlte structure which belongs to the tetra-
gonal system. The space group is I42d (No. 122). There are four formula
units per unit cell. The cal ensities are 6.007, 5.785, 6.015 and
6.:027 gm/(cm)3 respectively. \

%

The lattice conlgégggfe et ur compounds were refined by least-

squares method using X= PO diffwaéfion data obtained from Guinier-Higg
photographs 11 st been refined by the full-matrix
least-squares metho 1 Be sets rom a Guinier-H3gg camera, a
powder diffractomet ledis rg . No absorption correction
were made for powder ia j’da an For‘the 51ngle crystal Weissenberg data,
absorption correctighf d fide G us%ien gxlawugthod was applied. The
results of structure i ghits 2ré hown below:
xa :te' of ﬁ\&ékafgms at position 8d: x,i ;
lattice — ' :_.-‘ L‘ét
compoundsconstants “‘Lﬁﬁ? -ractometer data|Weissenberg data
3 .
(A) No. of No. of|
X :
refl. ¥ refl.
AgGaTe2 a= 6 31845%) 3% 0. 2711(5) 130
c=11.9841() R=0.106
AgInSe2 a= 6,1087 3¥ 0 294(5}’ 20 0.284(1) 106
c=11. 7063(6-)ﬁ R=0 083 R=0.I R=0.104
AgInTe, fa= 6.4571(6) [ 03284 (5)| 16 @/ | 0.312(7)| 20 = -
A :
T Cafd?) 9] 11T N3
CulnTe, a= 6.3078(6) | 0.221(9)] 14 0.226(4)| 19 < 3
: - @/

C R=0.20 ) %383
TR AR
. (No 51ngpe crystals of AgInT CuInTe2 were found.)

The X  position parameters of AgGaTe, obtained from single crystal
data and powder data are in good agreement, but those of AgInSe_  are signifi-
cantly different. By comparison of the X  parameters from the experiments
with ones predicted from the CTB plus n= n theory, it was found that X
parameters of CuInTe, give good agreement %or AgGaTe, the experimental g
parameter is smaller than the theoretical value. For igInSe and AgInTe,
the XC parameters from the experiment are greater than those from the theory.
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