30 3

Vol.30 No.3

2009 6 CH INESE JOURNAL OF LUM INESCENCE Jun , 2009

: 1000-7032 (2009) 03-0344-07

FLD M gZnO
1 1 1 1
(1 . 230009; 2
LD M gZro
ARV ,
: MgzZrno : X ; ;
1 0482 31 PACS: 78 55 Et PACC: 7855D
1 3
M gZrO Zro (R)
Mg Zno
’ Zro ’
1 Zro 1
M gZrO Zno , Zno
4 Bp( ) M gZro
, ALD
M gZnO , M gZrO
, ALD
400" 2
500, 550", 650'°", 700 '
, [10] 91
1 h7
Zn 100 Pa
Zn0
Zno ,
M gZnO ,
1 2009-02-13; : 2009-03-09
: (50872129, 60806028) ;
(1974 - ), s

E-mail: wangzb7421@163 com
*: ; Email: jaon jgie@gmnail can

1+ 2

230026)

XRD

XRD
M gZrO ALD

X (XRD)
(ARM)

[11]

A.D

M gZrO ,

9 9% 20 M@P

600 2 h,
8 hy )
1 200 5h



3 , A.D M gzZrno 345

1 0x10° Pa, ALD :
MgZro , S RT”
1 160, 220 mJ; ,
1 160/220 mJ LD
Tablel H.D growth paranetersof M gZrO filmswith laser pulse energy of 160 mJ and 220 mJ, regectively.
(mJ) () (Pa) (min) (H2) (mm) / (min)
RT
160 300 15 30 5 48 - 20/20
650
RT
220 300 15 30 5 48 -20/20
650
XRD ARM /

(a) 002 T=RT
“ Zn,Si04(042)Zn,Si04(240)
X ( DMax-B), v s

A 2 N

CSAV14000 ( ) : 001 T=300 C
COM PexPro102 KrF (248 m, SN . . .
400 mJ, 20 Hz, 002 T=650 C
25 ns) AD JOB N YVON A
FLUOROLOG-3-TAU / 20 30 40 50 60
20/(%)
(b) 002 T=RT
; !
1 160md( (a)) 3 Om T=300 C
220mI( (b)) = |
M gZro XRD 002 T=650 C
(002) , c 1 . J _ : X
, c [12] , 20 30 40 50 60
Zro (002) (6] 20/()
(a) 160 mJ 1 160mJ(a) 220 mJ(b)
, 650 , M gZro XRD
(002) , Fig 1 Temperature dependence of XRD ectra of M gZrO
, , films deposited with laser pulse energy of 160 mJ
(a) : (a) and 220 mJ (b)
, Zn, SO, ’ M gZr0 ’
(042) (240) ' (b) XRD (a) :
: 650 , '
300 (002) : |
, (002) 650 (RL) ,

’ 2


zhk
铅笔


346

30
Zno = 380 M 650 uv DL ;
420 650 fm 300 ,Uuv , DL
(UV) ; , UV
) , DL ,
uv , 650 ,U/D ,
) 650
Zno , 220 mJ A
: (DL)
(U/D) 1(b) XRD , M gZno
() , AL 3 ARM
2(a) 160mJ , 2
R 160 mJ a ¢
, T =650 1/4 AR )
: 650 u/D 28, , 1(a) XRD
uv 150 meV, AD ; XRD
MgZro ; ,
,UV DL , , [15],
= , 650
1(a) XRD RM'S )
2(b) 2(a) , ;
N 3l 1630 220mJ
g ——T=300 C
# 4 s (d f)
400F ,i i : ,
. sh
Ei 44 .
j .+ i “‘MM. - ) [}
= o000 P & ™ : ,
l \ ) , | ARV
or 1(b) XRD
300 400 500 600 ’
A/nm M gzro
600r (a) —=-T=650 C . ’
~e—T=300 C =,
5000 A -a-T=RT & 5
ol 13 . y 2 ARV
3 i1 . %
ij 300r 1 i .. il
= 200k ‘{ § .-}‘M“AA Table2 ARM paraneters of M gZnO fiims deposited at dif-
100k W ferent substrate tanperature with laser pulse energy
0 < of 160 mJ and 220 mJ, regectively
300 200 500 600 160 mJ 220 mJ
A/nm
: N (8 (b) (c) (d) (¢ ()
2 160 mJ(a) 220mJ(b) ,
MZrO A (rm) 155 124 105 939 782 131
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Fig 4 XRD pattemns of MgZrO films deposited with pulse
energy of (a) 160 mJ and (b) 220 mJ in oxygen
presaure of 15 Pa, 30 Pa and 45 Pa, regectively.
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The D eposition M echanign of
M gZnO Fimsby PLD with High Pulse Energy

WANG Zhuangbing', L | Xiang, YU Yong-giang , L ANGQi', JIE Jian-sheng’, XU Xiao-liand
(1 Deparment of Applied Physics Hefei University of Technology, Hefei 230009, Ching;
2 Deparment of Physics University of Science and Technology of China, Hefei 230026, China)

Abstract: A seriesof high quality M gZnO films are successully prepared by pulsed laser deposition (FLD)
on silicon substrate It was discovered that with high laser pulse energy deposition the substrate temperature
dependence of the structure and luminescence characteristic of the films is not consistent with that under low
laser pulse energy  Campared with higher substrate temperature, it isabnomal that the film deposited at roam
temperature with high laser pulse energy exhibits narrower full width at half maximum (FAVHM) of X-ray dif-
fraction (XRD), bigger grain size and roughness of root mean square (RMS) by atomic force microscopy
(APM). Moreover, the photoluminescence (AL) ectra show that the intensity of ultraviolet peak was en-
hanced remarkably and the ratio of ultraviolet peak o green peak is the largestwhen the film was deposited at
roan temperature It can be concluded that the crystal quality of the film deposited with high laser pulse energy at
room temperature is better than that of the film deposited at higher temperature The grovth of MgZnO film
consists of plane and column direction, which is the preferred orientation because of lovest surface energy.

There is strike of plagna plume against the film during high laser pulse energy deposition, which would reault
in more particles deviation from film with the increase of ubstrate temperature However, even at room
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tamperature the particles directly deposited on substrate have enough residual energy due © high laser pulse
energy 1o fom high quality fim. The FAVHM of XRD of the film deposited with high laser pulse energy decrea
s as the oxygen presaure increases, which is a indirect proof that the enhanced oxygen pressure would
weaken the strike of plasna plume against the film. Our work would be of great benefit o the research of
growvth high quality M gZnO filmson flexible substrate at lowv temperature
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