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Table 1 Electrical properties of Zny ¢s Mgo.05 O thin films deposited at different substrate temperatures

Growth o . Carrier .
Resistivity Mobility . Conduction
Sample temperature ) concentration
B /(Q + cm) /(ecm?/(V +s)) B type
/C /em ™3

1+ 350 10.5 0.16 3.71x10'8 n
24 400 4850 0.41 3.14x10% p
38 450 1410 0.43 1. 02X 10 p
4 480 1070 0. 489 1.19x10'® p
54 500 114 0. 659 8.31 X106 p
6 530 58.5 0. 546 1.95% 107 p
T8 550 55.8 0. 264 4.24 %107 p/n
84 600 15.7 0. 329 1.21x1018 n
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Table 2 Electrical properties of p-type Zno. o5 Mgo.os O

thin films for two month after deposited

o Mobility Carrier .
Resistivity } X Conduction
Sample /(- em) /(cm?/ concentration type
(V+5) /em™?

28 1960 3.07 1.04x10% p
3# 395 0.38 4.16 X101 p
4 2190 0.546 5.21 X101 p
5# 154 0.690 5.86 %1016 p
6 65.5 0.122 7.83% 107 p
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Deposition of AI-N Co-Doped p-Type Zn, ¢sMg, osO Thin Films~

Jian Zhongxiang. Ye Zhizhen', Gao Guohua, Lu Yangfan, Zhao Binghui,
Zeng Yujia and Zhu Liping

(State Key Laboratory of Silicon Materials, Zhejiang University, Hangzhou 310027, China)

Abstract: Al-N codoped p-type Zng ¢s Mgo. o5 O thin films were deposited on glass substrates by DC reactive manetron sputte-
ring, N, O was used as the N doping source. The XRD patterns showed that the introduction of Mg and Al has no effect on
the crystallinity of the films,the films all showed c-axis preferential orientation. A conversion of conduction type was con-
firmed by Hall effect measurement in a range of temperature from 400 to 530°C . The lowest reliable room temperature resis-
tivity was found to be 58. 5Q * cm.with a carrier concentration of 1. 95X 10" c¢cm™? and a Hall mobility of 0. 546cm*/(V « s).
The p-type behavior is stable. The optical transmittance spectra reveal blue shift in optical bandgap for the p-type Zn os-
Mgy o5 O comparing with that for pure ZnO,which confirms the effective incorporation of Mg. The band gap of alloy is con-
trollable.

Key words: ZnMgO; p-type doping; thin films
PACC: 6855; 8115C; 7280E
Article ID: 0253-4177(2007)03-0425-05

* Project supported by the National Natural Science Foundation of China(No.50532060)and the Special Funds of National Key Basic Re-
search Plan of China(No.2006CB604906)
+ Corresponding author. Email: yezz@zju. edu. cn
Received 11 September 2006, revised manuscript received 30 September 2006 (©2007 Chinese Institute of Electronics



