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X@iq: LiB%; PLDHi; p® ZoMgO
PACC. 7280E; 7360P

FES%EE: TN304 XREARIA: A

ZInOEZRTHBKHEFR KE (3.37eV),
BEMBFRAEGOMeV) D HHEEEXE
HREBEREECRERAXCRBGHN A EA
EXMBIMZIAERIAREARMT EXE.
ZnO B A MgO, A Mg B Zn AL B, TRIAE
BET ZnOWEHEE. MA, B F Mg** 5 Zn*
MEBFEEERME ¥2H 0.0570m; Zn** ¥
2 0.06nm), & it ZnMgO I B F B K ) &%
X FB Mg 9 ZoMgO BETUMN A FRAR
RE&MBEBEMMRBEMERE FHREF.
@%ylﬂ?ﬁ%ﬁﬁ”ﬁ(vo ﬁ] Zn.)B‘JﬁIE,@JbB?E
EHEEBRETEEMN p & ZnO 5 ZnMgO #
ﬁ[:m]_

HAT, B2 T Heo % AR A Bk oh BOE T (PLD)
PBEMTEH &S p & ZoMgO 4b, %t p B Zn-
MO R R REE RS B LIAK ZnO F#
ALLLIBA Zn WA B, 7 ZnO FERENZ E
fE%. W H,Lee % A X A Li-H 3£ B F %R
Hl&h p& ZnO. Zeng EAV B BB LiRA
HERMRMEERS M EEHEE p & ZnO. Lu
ZANPHLINRZELABHTERDHH & LB
EH p & ZnO.34 Li B A ZnMgO R B 8EH]
£ p & ZoMgO R? MAEM T Mg HEEHK
(20%) B, %t ZnMgO MR ERBTEBERKNE
W, A K RLHE .

AR PLD Hik, IEE/RE 0.4% 8B Li #Y

* X ARPLESESHHTH 8 S 50532063)
t #E{ZE % . Email;yezz@zju. edu. cn
2006-12-04 ¥ 2],2006-12-22 & #

XEHS: 0253-4177(2007)S0-0326-03

Zno Mg, O BERNBAEHR . EX RN ERKEBE,
ARKEAEEE cRmE. . RIFHEHEN p &
Zny s Mg, O .

2 X

LiBZM Zn,sMg, ,O BER 7 PLD R4 L
HEEE, BRI IHE,KF B8R TS K,
BOEMRER K 300mT, Bk s 4R % 3Hz, BOEEH R
LiBZH Znos Mg, O HEE, KB R U R 4K
ZnO (99.99%), MgO (99.99%) I &4 f LiCO,
(99.9%) MK KEHR . KF ZnO 5 MgO HER I
£4:1,LICO, EEN0. 4% R TFH), B2t
HRE.FR.BE.AEME. WESEHMEER
Scm. AR E W E N1 K 20Pa, ¥ K 1 E K 450 ~
600C , JLFET [ 7 30min.

AXA X H LM H (XRD) (CuKay A =
0.1542nm) WA H R Rk G &, AR FEM
B (SEM) YR 2% 18 JE 1) & ik 45 49 5 B HLL5000 72 /R ]
BB BEEHEETHE, FARE
Cary300 2366 B T 3o B 3 4 e 28 45 1 0 3K

3 HR5TE

F15IHB Li H0.4%H Zn, sMg,..O HEFE
AR R R A 2. AR 1 TUE S K
BEMNERNOEETRESRHERERAEREL W, ¥
JRFE 450C~S50CIERAEZ R R p BE
HYE.7E 400CH 23 n B . 7 5000C i H i

©2007 FEHBFES



bRl I k%¥: A PLD F#%M& LiB7 p B ZnMgO 327

LR BT R TFIREN 5. 1X10%cm ™ i %

7 6.58Q ¢ cm, B/REBER 0.189cm’/(V + 5).
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Table 1  Electrical properties of Li-doped Zny s Mgy O
films grown at different substrate temperatures
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/C /(Qeem) /(em? eV 1e571)  /cm~3 Faxd
400 1.15 0.0545 9.09x10° 1
450 13.6 0.051 9.13x10%  p
500 6.58 0.189 51108 p
550 214 - 0.64 4.57X107
600 B - - -
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* Fig.1 XRD patterns of the Li-doped Zn.s Mgo.. O
films grown at the substrate temperature of 500C
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Fig.2 Transmittance spectra of the Li-doped Zng s-
Mg, . O films grown at the substrate temperature of
500C
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Fig.3 Plot of squares absorption coefficient versus
photon energy for the Li-doped Zn,s Mgy, O films
grown at the substrate temperature of 500°C
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PLD Growth of p-Type ZnMgO Films with Li-Doped”

Qiu Mingxia, Ye Zhizhen', Gu Xiuquan, He Haiping, and Zhu Liping

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

Abstract: p-type ZnMgO films grown on glass substrates with Li-doped by pulsed laser deposition. The films have good crys-
tallinity with a (0002) preferential orientation. The substrate temperature exert a remarkable influence on electrical proper-
ties and crystal qualities of Li-doped films. Results indicated that Li-doped ZnMgO film possesses a best crystallinity at the
substrate temperature of 500°C . The Li-doped p-type ZnMgO have the lowest resistivity of 6. 58() » cm,and carrier density up
to 5.1X 10 cm™* and Hall mobility 0. 189cm?/(V « s). In addition, the Li-doped p-type ZnMgO film has a high transmit-
tance about 90% in the visible region and a band gap of 3. 625¢V at room temperature.
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