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Fig. 1 The effect of oxygen partial pressure on the electrical

properties of IWO films

ITO 1,2 4~ Sn* B I I S M PR bR &
A I R Can =t (D) Brs) ™ i £ TWO
LA WORRAL In™ s B S AR RO 1 A
F(an=R(2) FiR ), X B IWO i rh 5 2% 3 7 A
e S A AR L S EORE T  55 £0) fL S 2 R U
PERL T RO o 100 42000 i 20k 2 336 K 2 fof i B o 11 5
SN, 2R A 4 5 R A S o A B A AR S
W SRy WM B TS5 2 RELS G
W W-0 iR AR R B RB A EHN 4R R
O B R AE AR R KT 010 Pa J5 AW THR . I
A, 33k 22 0 AR s TR ) S 3 A A T i
B2 R NG, PR FES: LT R BOT R R
FURIERT 0.20 Pa J5 FFUA IR

2In,, +28n0,—>(2Sn;,)0; + In,0, (1)

In, + WO,——W, 0 + %In203 + %02 +e' (2)
B 2 FoR R TEXT TWO G 2438 i R 1 52
e, >4 %8 fi FE oA 0.04 Pa 5], H T I8 P9 A2 6™ B2 1Y
S S o7 T A A5 T L R 2 4 TR ) B (0 T 2k 25 0B

W,
100~ - e
BT
N oz <t =R
sof § S
f
X 60k ——0.04 Pa
5T “-008Pa w
’:) 8%8 Ea 288
. - a A 86
%40 T 020Pa b8
----- 0.40 Pa % 82
80
20 T8
765,08 0.16 0.4 0.32 040
Ui FE/Pa
0 Il Il Il Il ]
500 1000 1500 2000 2500
P Ke/mm
B2 A FEXT TWO B2 35 1 R i

(PIETJZ 350~1100 nm i B -7 2 i1 )
Fig. 2 The effect of oxygen partial pressure on the optical
properties of IWO films

(the inset shows the mean transmittance in 350~1100 nm)
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Fig. 3 XRD patterns of IWO films with different oxygen

partial pressure
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mobility of IWO films
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STUDY OF HIGH MOBILITY IWO THIN FILMS AND ITS
APPLICATION TO SHJ SOLAR CELLS

Shen Leilei'?, Meng Fanying', Shi Jianhua'?, Liu Zhengxin'*

(1. Research Center for New Energy Technology , Shanghai Institute of Microsystem and Information Technology , Chinese Academy of Sciences ,

Shanghai 201800, China;

2. University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: W-doped In,0; (IWO) thin films are deposited on glass by the reactive plasma deposition (RPD) process.

The influence of oxygen partial pressure on the structure, electrical and optical properties of IWO thin films is

investigated. The mobility of the as-deposited films fabricated at low temperature can reach 60.0 cm’/(V +s). The mobility

can even get higher than 120.0 em’/(V +s) after annealing, Based on X- Ray Diffraction (XRD) and temperature-

dependent Hall effect measurements, we found that the high mobility of IWO films is due to the good crystalline and low

grain- boundary barrier. Then the optimized IWO films are applied into silicon heterojunction solar cells. As the IWO

films with high mobility can improve the short- circuit current and fill factor of solar cells, the highest conversion

efficiency of 22.3% is obtained by optimization.

Keywords: transparent conducting films; IWO; mobility; heterojunction solar cells





