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Abstract: ZnO is an n-type semiconductor with a wide band gap near 3.37 eV. It was known that ZnO

films with a resistivity of the order of 10? Qcm is not easy to obtain,

1, 3, and 5wt% Si element were

added into ZnO in ordre to improve the electrical and optical characteristics. The Si-doped ZnO (SZO) was

grown on a glass substrate by radio frequency (RF) magnetron sputtering at the temperature range from
100 to 500C. X-ray diffraction (XRD) patterns of SZO film showed preferable crystal orientation of (002)
plane. It was confirmed that the lowest resistivity of the SZO films was 2.44x10 3 Qem and SZO films

were significantly influenced by the working temperature. The average transmittance of the films was over

80% in the visible ranges.
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Fig. 1. Heat treatment condition of SZO target.
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Fig. 2. XRD patterns of SZO target.

Table 1. Sputtering conditions of SZO films.

Material S7Z0(1, 3, 5 wt%)
Substrate slide glass

Base pressure(torr) 1.0x107°

Working pressure(torr) 2.8x1072

RF Power(W) 100

Gas flow Ar ; 50 sccm
Substrate Temp(TC) 100~500
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Fig. 3. XRD diffraction patterns of SZO films; (a) 1SZO
(b) 3SZ0O (c) 5SZ0.
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Fig. 4. SEM images of SZO films; (a) 1SZO (b) 3SZO
(c) 5SZ70.
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Fig. 5. Transmittances of SZO films; (a) 1SZO (b) 3SZO
(c) 5SZ0.

=9 Al SiO7F AAstE o 2ZA ZnO°] A4E
sl =AA 02 Si0.0] AAs I dojuto et
At} 15709 4 34.19°, 3570+ 34.11°. 55Z0
3.95°%2 YEATE 55209 A$ 2% F7}el
upel (002) ¥ = 9o (10D)¥=7F #=Ed=d o=
A7tE Si0.9] G Z(002)d Aol el E vt
dE o

]
1}

oL

o=
o F—.E 2

A24A A6Z pp. 480-485, 20119 64: %

=
UT’_‘/\‘_}I

1

ojft

483

2.0x10" -
—a— (a) 1820
—e— (b) 3SZO
—— (c) 5SZ0

1.5x10"

1.0x10" -

Resistivity (2 cm™)

5.0x10” |-

0.0 -

100 200 300 400 500
Temperature(T)

Fig. 6. Resistivities of SZO films; (a) 1SZO (b) 3SZO
(c) 5SZ0.
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