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<Abstract>

CulnS: thin film was prepared by heat treatment
at vacuum 10° Torr of $/An/Cu stacked layer
which was deposited by sequential. And so, the
polycrystalline CulnSe with chalcopynte structure
was well made at heat treatment temperature of
250 C and heat treatment time of 60 min. Single
phase of CulnS; was formed from Cu/In
composition ratio of 0.84 to 1.3. p conduction type
of CulnS: thin film was appeared from Cw/in
composition ratio of 0.89. The highest resistivity
of CulnS; with p type was 1608X10Qcm at
Cu/In composition ratio of 0.99 and The lowest
5587x10%cm  at  Cu/In
composition ratio of 1.3.
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TFig. 1. XRD pattern of CulnSz thin films by heat
treatment temperature and time.
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Fig. 2. XRD pattem of CulnSz thin films by
initial depesition Cu:ln ratio,

{initial S ratio =50 atom%)
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Tabie 1. Initial Deposition Ratie and ESCA Data
of CulnS2 Thin Films

Sasple Jnitlal Conditlonfstoss] _Composttion erqording to FSCA(atons}

Binding encrgy (cV)

(1)

e Cu! in: 5 Cu 2 In 5
c25-60 28522 50 21,93 ¢ 2215 : 4092
DZ5-68 5258 .62 ¢ 2543 ¢ 49,95
E25-60 22 : 28 : 50 24.B4 : 2512 : BO.O04
H25-60 20 20 : 60 26,46 : 23.90 : 49,84
125-80 [ L] 25,08 ¢ 4.9 @ 50.02
32560 16 68 25.37 : 4.57 ¢ 5086
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Fig. 3. ESCA spectra of CulnS: thin films by
composition Cuiln ratic,
((2):C25-60, (b)E25-60)

Table 2.Electrical Properties of CulnSe Thin Films

Sampte  Carpier con, Mobillty Resistivity Hall conduct lon
¥o. fca?) {cw'rysac)  [Rcal cooflicient  type
C25-60  9.408 x 10" 11.88  5.587 x 19*  &.673x 10° ?
2560 1.535 x W 448 1045 x 10 -4.881 x 10° n
E25-80 2.084 x 10V 284 1,008 x 107 2.499 x 10° P
HIS-60  1.045 x 10" B.9F  6.699 x 10" swzx 10" ?
12560 1.618 x 10"  30.91  ).248 x 10" 3.857 x 10" 4
JI5-60 7.550 x 10" 14,80 6,569 x 107 8266 x 10 P
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4 Tig. 4. Resistivity of CulnS» thin films by Cu/ln




