57

7 2008 7

1000-3290/2008/57 07 /4471-05

Vol.57 No.7 July 2008

ACTA PHYSICA SINICA (©2008 Chin. Phys. Soc.

ZnQ/Si

2007

7Zn0

Zn0

PACC 7240 7340L 7320A

1.
eV—1.5 eV
50% 'Si 1.1eV
Si
TIO
Zn0
Si
Zn0
n
Si
50532070

.E-mail fuzx@ustc. edu.cn

*
+
230026
11 14 2007 12 12
Al n ZnO n  ZnO p Si
7n0O
380 nm Zn0
Si
Zn0/Si
Zn0/Si
0.8
Zn0/Si
2.
TIO
p Si 100
Al 7ZnO p Si 100
lemx1.5cm 6—12 Q) cm
10 em™ .Si
Zn0/
2—6
TCO Si0,
7—9 N,
99.99% /n Al
4 cm. 7Zn0

KJCX3.5YW. W01



Si

4472 57
400°C Ar 0O, 550 nm Si
) 1 pm P
2.0kV 5—10 mA 1.5 h.
7n0 TPY-1 o v Vo
150 nm.
15 W Zn0 qVo - qV
LV 700 Ve
n-Zn0/p-Si qg Vo -V-1,
WDS-5 p—n
1200 /mm p-n
LHX15 150 W V.
0 0.35 V.
3. 25f A
] A L
1.5} /O/o
1 n-ZnO Al/p-Si r ‘n
0.5F .0
LV g 3_——0———(_)———U———u rwéé
i £ -osf '3
) -1.5} A/
r /
-5V -3 mA. 250 A A—ADDL
0 - 0.67 mA -3.5 . L . . . L
5 -4 -3 -2 -1 0 2 3 4
0.35 V SV
1 Zn0 Al/p-Si b
LV
p-n
2B Zn0
7/n0 2
7Zn0O -V
3 Zn0
7Zn0O Si Si
p 380 nm  ZnO
380 nm
380 nm
n Si 3.26 eV Zn0 3.37 eV
n—>p n 7Zn0
p p—n
V,. 0
n—>p hy 7n0



4473

7 7Zn0/Si
6
I Zn0
4t e
/l ZI’IO
A .
& 2 // p-Sl
2- o I /-/. 7Zn0 P
PR e Si n . 5
_@' oL e
2 r . N P
-4+ . // P n
L
-6 L L ! L n>p
-4 -2 0 2 4
HE/V
20
2 ZHO .,l
§ 10+ e g
1000 | 2 o
. 800f P v
E = iy
£ 600f T
<
8400t
-m] I 1 I 1 L 1 1 1 1 1 1 1 1
R 200 - 250 300 350 400 450 500 550 600
A/ nm
0 -
2(I)0 . 2%0 . S(I)O . 3%0 . 4(1)0 . 450 4 7ZnO Al/p-Si
W/ nm
p-Si
3 7m0 T N nmo
Ec
"4 n-ZnO Al/p-Si
Zn0 300 nm Ev
380 nm 380
5 ZnO Al/p-Si
nm 400 nm
Zn0/Si
5
n-Zn0/p-Si ZnO
Si E 0=33eV Eg4= Si 7ZnO
1.1eV
Zn0 p Si
n
400 nm
A%
p—n 7n0
380 nm 4 Zn0



4474

57

Al

Zn0

Jasenek A Rau U Weinert K Kotschau I M Hanna G
Voorwinden G Powalla M Schock H W Werer J H 2001 Thin

Mridha S Basak D 2007 J. Appl. Phys. 101 083102-1
Jeong IS KimJH Park HH Im S2004 Thin solid films 447-448

Yuan J S Ch G D 2007 Acta Phys. Sin. 56 4218 in Chinese
2007 56 4218

10
St
ZnO
v
Si
8%
Huang B S 2002 Chemistry Education 7—8 7 in Chinese 9
2002 7-87
Baik D G Cho S M 1999 Thin Solid Films 354 227 Solid Films 387 228
FuZ X Lin BX Liao G H 1999 Chin. Phys. Lett. 16 753 10
Duan L Lin BX FuZ X Cai JJ Zhang Z Y 2005 Chinese Journal 11
of Semiconductors 26 1963 in Chinese 111
2005 26 1963 12

Kobayashi H Mori H Ishida T Nakato Y 1995 J. Appl. Phys.
77 1301 13

Song DY Aberle A G Xia J 2002 Appl. Surf. Sci. 195 291

Shukri Z A YipL'S Qiu CX Shih I Champness C H 1995 Sol .

Energy Mater . Sol. Cells 37 395

Kessler ] Ruckh M Velthaus K O Schock H W 1993 Appl . 14
Phys . Lett. 62 597

Fang JX LiN LuW PeiHY Shen XC Shi GL Yuan X Z
2001 Acta Phys. Sin. 50 775 in Chinese

2001
50 775
HeZ Kang Y Tang Y W Li X Fang J X 2006 Chin. Phys.
15 1325



7 Zn0/Si 4475

Study on the photovoltaic conversion of ZnO/Si heterojunction ™
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Abstract

Zn0O Al films have been prepared on p-type Si substrates by DC reactive sputtering. Hall measurement showed that the
Zn0 Al films exhibited apparent n type conductivity. IV characteristics in darkness and under illumination have been
performed. It was found that the illumination reverse current increased rapidly with the applied voltage and was saturated at — 1
V  which was obviously different from that in darkness. This phenomenon resulted from the photovoltaic effect of heterojunction.
Furthermore in order to investigate the mechanism of photovoltaic conversion photoconductivity and photovoltage response
spectra have been studied. It was found that the photocurrent decreased sharply when the wavelength was 380 nm and the
direction of photovoltage response also changed at this point. It was presumed that this phenomenon has a close relationship with

the energy band structure of the heterojunction.
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