4% % 0B & 20084 F53% F6HI: 623 ~ 626 0
_ o SCIENCE IN CHINA PRESS

p Zn0O

610054;
s 610054
* , E-mail: hdeng@uestc.edu.cn
2007-10-22 ,2008-03-04
( :07GGYB572GX) ( :210508) (
L08010301JX0615)
(chemical vapor deposition, CVD), Zn4(OH),(0,CCHj;)¢*
2H,0 ZnNO; p ZnO:N XRD, PL
ZnO:N
: : p : P
400 +5.127x10"7 cm™, 0.04706 Q-cm,
259 em?*/(V-s), P
p n
Zn0O S 2H,0 ZnNO; s P
ZnO:N . ,
2005 ) p
ScAIMgO4( ) , )
ZnO  p-i-n LED, ZnO ; ZnO
, [1] ; CVD )
; ScAIMgO,4 . ZnO:N Zn4(OH),(0,-
, . , V. N CCHs;)s- 2H,0 ZnNO; , n
B N O si 900~1300 Q - cm)
, N ZnO 1 . ZnO Zn4(OH),(0,-
N »p , CCH;)¢- 2H,0 , 200
37
’ 1 ZnO:N
p ZnO , p ZnO ] ] ] h
. 200 400 180 2
(chemical vapor deposition, CVD), 200 430 180 2
200 500 180 2
ZnNO; N p : 200 550 180 2
CVD , Zn4(OH)2(OzCCH3)6 - 200 600 180 2

www.scichina.com csb.scichina.com 623


mailto:hdeng@uestc.edu.cn

4 % B B 2008438 %535 H6H
400 2 h. , ; 600 )
BEDED [ X (XRD, P n 1
CuKa , A =1.5442 A) , 400 ,
HL5500 ( Accent) p , ,
R (PL) SHIMADZU .
RF-5301PC ( : XRD s
, 150 W, : 345 nm). , p
2 n Si s 900~1300
Q-cm, s
2.1 ‘ p
1 ZnO:N ZnNO; , 400
XRD ) , , ZnNO; , ZnO ,
(JCPDS36-1451), 500 s n ,
(002) , 500 , —6.748x10" cm™, 9.7746 Q-cm,
500 (002) , (002) 85.3 cm?/(V -s). :ZnNO;  ZnO
) p s ZHNO3 )
Zn0(002) ZnNO; :
ZnNO; = ZnO+NO, T
600°C , ZnNO;
_ 550C Zn0 > NO,
E] 107 . ’ ’
500C
5 » P , ,
ﬂ 450C P P
" . (Zn—0), , NO;
\ A 400°C
T T T T T T T T (Zl’l—O)n ) ZH—O,
30 35 40 45 50 55 60 [8.9]
20/(%)
1 ZnO:N X ZnO (002) ,
CVD ZnO
2.2 CVvD ,
2 . ., ZnO , (100), (101) (110) Ho.uj.
600 , P , , ,
2 Zn0O
/ /Q-cm /em™ fem?- V7' -s7! /m?*-C™!
400 0.04706 +5.127x10" 259 +12.2 p
450 0.0667 +4.749x10" 197 +13.1 p
500 127.1 +1.575x10'¢ 3.12 +396 p
550 538.8 +2.993x10" 3.87 +2.09x10° p
600 1.823 —~7.801x10' 43.9 -80 n
400(1 ) 2.6504 +3.1718x10" 8.26 +19.7 p

624



(Zn—0), NO, -
——400C = :
’ s
, ; 500 350 4
; , 18 4 Peak P [ 600°C % LA “ .
, 'S a¥: .I‘ma 450 500 550 600
= SEBE/C
9 ) %
N , 600 , wn )
(002) , n Z
, N 385 300 395
..., B /nm
600 700
’ ’ 4 nm
p > 2 Zn0O PL
5 > Peak P
) , N
( ), c , )
, , (002) , 600 (002)
s Peak P ,
23 600 n Peak P
, N
18]
(PL) 2 , ,
390 nm (Peak P) 3
2 R PL CVD p ZnO:N ,
, Lin H2.13] 400 , +5.127x10" cm™,
0.04706 Q-cm, 259 cm?/(V-s),
4l 500 Peak P ZnNO; NO,
, ZnO (0001) , , (Zn—0),
NO, s
.16 QCSE(quantum- N ,
confined Stark effect), p
un , ZnO

1 Tsukazaki A, Ohtamo A, Onuma T, et al. Repeated temperature modulation epitaxy for p-type doping and light-emitting diode based
on ZnO. Nature Mater, 2005, 4: 42—46]doi]

2 YanY F, Zhang S B, Pantelides S T. Control of doping by impurity chemical potentials: Predictions for p-type ZnO. Phys Rev Lett,
2001, 86(28): 5723—5726[doi]

3 Lu] G,YeZZ, Zhuge F, et al. P-type conduction in N-Al co-doped ZnO thin films. Appl Phys Lett, 2004, 85(15): 3134—23135[doi]

4 Li X N, Brian K, Sally A, et al. Hydrogen passivation effect in nitrogen-doped ZnO thin films. Appl Phys Lett, 2005, 86(12):
122107[doi]

5 LiuW, GuS L, Ye] D, et al. Blue-yellow ZnO homostructural light-emitting diode realized by metalorganic chemical vapor deposi-
tion technique. Appl Phys Lett, 2006, 88(9): 092101 [doi]

6 LuY F, Ye Z, Zeng Y ], et al. Effects of RF power variation on properties of N-doped p-type ZnO thin films grown by

625


http://dx.doi.org/10.1038/nmat1284
http://dx.doi.org/10.1103/PhysRevLett.86.5723
http://dx.doi.org/10.1063/1.1803935
http://dx.doi.org/10.1063/1.1886256
http://dx.doi.org/10.1063/1.2169908

i % & B 2008538 #53s HoH

plasma-assisted MOCVD. Opt Mater, 2007, 29(12): 1612—1615[doi]

7 Lu] G, Fujita S, Kawaharamura T, et al. Roles of hydrogen and nitrogen in p-type doping of ZnO. Chem Phys Lett, 2007, 441(1/3):
68—71[doi]
8 ARE, &AL, R, F AR RHKH L6 ZoO FEE S SRR, T EME GH: BEF HF KXFE, 2007,
37(2): 218—222
9 Zhao ], Hu L Z, Liu W F, et al. Properties of ZnO thin films grown on Si substrates in vacuum and oxygen ambient by pulsed laser
deposition. Appl Surf Sci, 2007, 253: 6255—6258[doi]
10 Lu] G,Ye Z Z, Huang] Y, et al. Synthesis and properties of ZnO films with (100) orientation by CVD. Appl Surf Sci, 2003, 207(1/4):
295—299[doi]
11 Dai L P, Deng H, Chen G, et al. Growth of a-b-axis otientation ZnO films with zinc vacancies by SSCVD. Vacuum, 2007, 81(8): 969
—973[doi]
12 Lin B X, Fu Z X, Jia Y B. Green luminescent center in undoped zinc oxide films deposited on silicon substrates. Appl Phys Lett, 2001,
79(7): 943—945[doi]
13 Cho S, Ma J, KimY, et al. Photoluminescence and ultraviolet lasing of polycrystalline ZnO thin films prepared by the oxidation of the
metallic Zn. Appl Phys Lett, 1999, 75(18): 2761—2763[doi]
14 Zhang D H, Xue Z Y, Wang Q P. The mechanisms of blue emission from ZnO films deposited on glass substrate by r.f. magnetron
sputtering. ] Phys D: Appl Phys, 2002, 35: 2837—2840][doi]
15  Zaniga-Pérez ], Mufioz-Sanjosé V, Palacios-Lidon E, et al. Facets evolution and surface electrical properties of nonpolar m-plane
ZnO thin films. Appl Phys Lett, 2006, 88(26): 261912[doi]
16 Morhain C, Bretagnon T. Internal electric field in wurtzite ZnO/Zn,,sMg;,,O quantum wells. Phys Rev B, 2005, 72(24): 241305[doi]
17 Koida T, Chichibu S F, Uedono A, et al. Radiative and nonradiative excitonic transitions in nonpolar (1120) and polar (0001) and
(0001) ZnO epilayers. Appl Phys Lett, 2004, 84(7): 1079—1081[doi]
18 Zeng Y ], Ye Z Z, Xu W Z, et al. Study on the Hall-effect and photoluminescence of N-doped p-type ZnO thin films. Mater Lett,
2007, 61: 41—44[doi]
R
: 2007 12
2008 01 : 50
64
14

626



http://dx.doi.org/10.1016/j.optmat.2006.08.004
http://dx.doi.org/10.1016/j.cplett.2007.04.085
http://dx.doi.org/10.1016/j.apsusc.2007.01.089
http://dx.doi.org/10.1016/S0169-4332(02)01502-7
http://dx.doi.org/10.1016/j.vacuum.2006.11.005
http://dx.doi.org/10.1063/1.1394173
http://dx.doi.org/10.1063/1.125141
http://dx.doi.org/10.1088/0022-3727/35/21/321
http://dx.doi.org/10.1063/1.2218320
http://dx.doi.org/10.1103/PhysRevB.72.241305
http://dx.doi.org/10.1063/1.1646749
http://dx.doi.org/10.1016/j.matlet.2006.04.001

