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BE: RHRPEANB T EEARWELEKTBE SO p A ZnO Bl X HEAMH W AELHHELE ¢
M RBUR NSRS BREZEHA ZO MEE p B RHKEH XPS HTEB SOBAT ZnO #E,HSHBA
ZnOFREB Zn WA B, MAR OMMBMNE. EIRABRERS THEEEMREAN pH ZnO M, LB HE
#2210 cm, FHEH 1. 23cm?/(V « 8) , K E R 2. 30X 10" cm 2.
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FHEP B ZnO HE. KPP VER SO TR, XHN
Xiu % AUOF 2005 EHRET Sb B4 p & ZnO
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IREEFEM—ERMES FRERM—4
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RIFHTAREKBETH &K Sb B2
ZnO MM Hall WKL R NEFAUF L K
B 450~550C BB B R p B ZnO H ;7
550°C i, ff 18 p B ZnO HEM B W R, 8K
FHkEE R 2.30X10%cm ™, B H#E K 2.21Q + cm,
EHEHN L.23cm’/(V ). EZBTHARH
Hall )38 2 B K d 22 Bt AT T 0K, BB 3 T
EPNWER. YEKEBESR T 550CH, # &8 ZnO
HEEn B, XEHTARKBESHN, SbELEK
EEEARKESMME R AT EmMEREp 2k
BRI, REAESENERKBET A KESE
M pHBR.EERNBEENT .450~550C £
LA ZnO HHE p HEFHREEMEEXE.
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Table 1 Electrical properties of Sb-doped ZnO thin
films grown at different temperatures

T./C Resistivity Hall mobility | Concentration type
/(Qecem) | /(em?/(V *98)) /em™3
450 57.7 1.57 | 6.88x10% p
500 18.5 0.14 1.39% 10V p
550 2.21 1.23 2.30x 1018 p
600 5.73 1.17 6.26 x 1018 n
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Fig.1 XRD patterns of Sb-doped ZnO thin films
grown at different temperatures
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Fig.2 Cross-sectional SEM of Sb-doped ZnO thin
film grown at 550°C
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Fig.3 XPS core level spectrum of Sb3ds/; in the Sb-
doped ZnO thin film
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Fabrication of Sb-Doped p-Type ZnO Thin Films by PLD"*

Pan Xinhua, Ye Zhizhen', Zhu Liping, Gu Xiuquan, and He Haiping

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

Abstract: Antimony-doped p-type ZnO thin films were deposited on quartz substrates by pulsed laser deposition. X-ray dif-
fraction shows that the films are highly (002)-oriented. X-ray photoelectron spectroscopy verifies that antimony (Sb) has
been doped into ZnO thin films,and the core Sb occupies the Zn site but not the O site. Hall measurement shows that the best
p-type ZnO film has a low resistivity of 2.21Q + cm, a hole concentration of 2.30 X 10'® ¢cm™®, and a Hall mobility of
1.23cm?/(V » 5).
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