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Abstract: Stoichiometries CulnS, films were prepared by successive ionic layer absorption and reaction (SILAR)
method. The films were deposited on glass substrates using CuCl, and InCl; mixing solution with different ionic
ratios (c¢,/c¢y,) as cation precursor, and Na,S as the anion precursor. XRD analysis demonstrated that CulnS, film
was chalcopyrite structure when ¢,/ ¢y, was 1.25. With the increase of ¢,/ ¢y, the formation of bigger grains and
large coherent agglomerates were observed by SEM. XPS results showed that a stoichiometric CulnS, film could
be obtained when ¢,/ ¢y, ratio in solution was 1.25, for which the absorption coefficient was > 10* cm™ and the

optical band gap E, was 1.45 eV.
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Fig.2 XRD patterns for thin films prepared from mixing

precursor with ¢,/ ¢y, ratio between 0.75 and 2.0

Mool ey N1 B 2 AR LR 8 B (112) 1 fc ik
F18) iR A 40 L 7 T s SR B NS D8N . TE e/ e K
1.25 B A e K AR . DA LI CulnS, 3 (0 45 & #2
B oM ol e, K2 B, 7E 20=31.6°H B T CuS HIfiT
e | & B DL B 2 R CuS IR BT AH

W R (112) 5 (220) F1(204) fi7 5 1 5 &
AL SILAR ¥ i 45 19 CulnS, WA AT 15 (112) 1 £ 48
B A g a3 55 L2 R R S Tk T v



- 1288 - x Hl

-

9521 %

1) CulnS, v B ELAG AR REAEM 3R s (112) 18 (Y
SE T A7 1 CAS BRI B R 47 1) & A D L, DT
i im CIS/CdS 575t 45 oK BH B i b i) 2003
2.2 XPS &#f
CIS 8 J5E 7y A2 o 8 K JFL O B AF X G B AT 4

SZA I XSOt L BRI (XPS) I T AR 1Y
R, P 3 I 2 A i PH S i SR AR T R
el e BIAEALIED . AT LM B BEIE B o/ e Y
FhiE, CIS MM () Cu/In Bl 2 38 K, (H R b Y
Cu/In BIEAL FIE R P I e/ co XM TF Cutf MR
BAE S BT In™, S5 Cu,S HHA DTSRRI, Y
FIIRIR T e/ <l B JE A CIS A5 A & -In
R MY oeqd e N 1.25 B, W R Cu/ln 4%
1, 255D coul e N 1.5.1.75 1 2 B}, JIE 4 AR
N -Cu B F b, AT LUEEBNAE e/ ey, LA 1,15
11,75 W R R Y S/(Cu+In) L ARSI T 1, BT,
MIEHA el e HEN 1.25 B, AT LAAS 24200 22 1)
HY CIS W, X 5 iR XRD 45 A0—20, 1%t
(B IO A B4 A 5 F () CIS IR LA e fe- 45 f

3.0 3.0
£ 25 {25
= N
£ 50 ® S/ (Cu+in) 20 ;:
:5 A Cu/lIn hs
£ 154 {15 g
E o / =
+ T~ _4‘ N =

1.0+ 2 —" 11.0 =
@ A/x » 1.0 =
~ @]
» 05 405

0.0 T T T T T T T 0.0
0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Cey / €y ratio in solution
3 AW ca/en BT CIS Wi Cu/ln F1

S/(Cu+ln)kt
Fig.3 Cu/In and S/(Cu+In) ratios in the films as a

function of c¢¢,/ ¢y, ratio in the mixed precursor
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Fig.5 SEM micrographs of CulnS, films prepared at different ¢,/ ¢y, ratios
(@) e/ €1,=1.25, (b) cc/ cn=1.5, (¢) cen/ ¢,=2.0, (d) the cross-section of film of ¢¢,/cy,=1.25.
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