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Fig.1 IV data of the undoped-ZnO/ p-Si and the N-
doped-ZnO/ p-Si heterostructures measured at room
temperature
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Fig.2 IV data of the undoped-ZnO/ p-Si sample
measured at different temperatures Inset showed the
diode resistance dV/dI as a function of the applied bi-
as as the sample was forward biased.
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Fig.3 Band structure of the ZnO/ p-Si heterostruc-
ture derived from the Anderson model

H4A/BTBRE ZnO/p-Si i) IV B RX %I,
TRV 3B EHMBEE. TUE L, YEMm
i EE/NTF 1V @ BH%, B 55 M5 Bk B e SR
(Bp Joc V), M SR E K F 1V B, 6 356033 & 65
AR FER, HAREAXT 2.5V, B R-BER



bRl BUSHE: ZnO/p-Si RESHM G EBEHNE 151

HHHRERAK ] 5V REKKRE, B Joo V2, X
FrB R ZnO/p-Si FRA M Joo V2 B B b
B 27 B8 1 I BT R B R R 46 RE AT S5 MO B R AR
.

Ohmic region SCL region

107
Py L
E I
L2 E
E]O"{
3

6Ll PR T T |

107241 1 10
Vv

B4 ZERTF.BEM ZnO/p-Si B S IV 303 855 83 S
£

Fig.4 Log-log plot for the I-V data of the N-doped-
ZnO/ p-Si sample at room temperature
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Electrical Transport Properties of ZnO/p-Si Heterostructure*

Gu Qilin""*, Chen Xudong', Ling Zhicong', Mei Yongféngz , Fu Jinyu?,
Xiao Jiju*, and Zhu Jianhao®

(1 Department of Physics, Hong Kong University, Hong Kong, China)
(2 Department of Physics and Materials Science, City University of Hong Kong, Hong Kong, China)

Abstract; Rectifying undoped and nitrogen-doped ZnQ/ p-Si heterojunctions are fabricated by plasma immersion ion implan-
tation and deposition. The undoped and nitrogen-doped ZnO films are n type (n=10" cm™*) and highly resistive (resistivity
~10° O - cm),respectively. While forward biasing the undoped-ZnO/ p-Si, the current follows ohmic behavior if the applied
bias is larger than ~0. 4V. However, for the nitrogen-doped-ZnO/ p-Si sample, the current is ohmic for Viomss<<1.0V and
then transits to J-V2 for Viowas>>2. 5V. The transport properties of the undoped-ZnQ/ p-Si and the N-doped-ZnO/ p-Si di-
odes are explained in terms of the Anderson model and the space charge limited current model, respectively.
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