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I-V characteristics of ZnQO/Si heterojunctions fabricated by pulsed laser deposition
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Abstract Un-doped ZnO films were prepared respectively on p-Si(100) and n-Si(100) substrates with different resistivity by
pulsed laser deposition (PLD),then the n-ZnO/p-Si and n-Zn0O/n-Si heterojunctions were accordingly fabricated. The structure
and morphology of ZnO films were characterized by X-ray diffraction (XRD) and atomic force microscope (AFM). The results
show that the films crystallize well with high c—axis orientation, and the size and distribution of grains on the surface are uniform.
The 1-V characteristics of the devices show that the leakage current of the n—-ZnO/p-Si heterojunctions is very low under dark
condition, by contrast, the leakage current of the n-ZnO/n -Si heterojunctions is larger under the same condition; with the
increase of substrate resistivity, the device threshold voltage becomes smaller, and the leakage current is significantly larger under
illumination than dark conditions.
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Fig.1 The structure of ZnO/Si heterojunction device
1.2 47.4 nm
D/MAX2500VL/PC R,  6.65 nm R,

X CuKa

8.35 nm,


zhk
线条

zhk
线条


VACUUM 48

. 80 -
4x10° | Zn0{002) 1,50 _ I‘ V
53x10'| RSP 2.00
32 L Si(100)+Zn05 ¥ 2 50 s °
= A (004)Zn0 1.00 [14,23]
E1x10 Si(400) "M 0.50
0f A TR | - -Si
10 30 50 70 000 0.50 1.00 1.50 2.00 2.50 ° n-ZnO/n-Si
) oy n- ZnO/p- Si
j£3 % . .
i 2 &3 n-ZnO  n-Si n-Zn0  p-Si
B 2 Zn0 HEBEE S Y XRD i 3 ZnO B AFM [ {&
Fig.2 XRD pattern of ZnO film sample Fig.3 AFM image of Zn0O thin film ’
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Fig.4 Ohmic contact characteristic of Ti electrode on the ZnO film surface
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Fig.5 1=V characteristics of ZnO/Si heterojunctions’ under dark condition
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Fig.6 1=V characteristics of ZnO/Si heterojunctions under illumination
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