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Fig. 1  Schematic diagram of the home-made atmo-

spheric pressure MOCVD system for ZnO growth
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by atmospheric pressure MOCVD

Schematic diagram of ZnO growth process
(1) Heat treat—
ment of graphite susceptor for 30min in a stream of
H: at 850°C; ( 2) Bake substrate for 20min in a stream
of H: at 800°C; ( 3) Growth of ZnO low tempera—
ture buffer layer: (4) Buffer layer recrystallization:
(5) Growth of ZnO epilayer(sample A: 700°C: sam-
ple B: 600°C; sample C: 550°C; sample D: 500°C)
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Table 1  DCXRD parameters of ZnO thin films grown

at various temperatures

FWHM of (002) Plane/( ") [FWHM of (102) Plane/( )
Sample w- 20 w rocking w- 28 w rocking
S0Arn 1 curve scan curve
A(700C)| 293 | 389 727 908
B(600°C) 289 | 368 710 887
C(550°C)| 285 354 621 711
D(500°C) 265 351 568 656

L4 4 NFESL T DCXRD 45488, A(002) [l w-
20 25 WA, 4 ASFE S K 002) (]2 0E 5 (FWHM ) #
75 300 LT, R HIX 4 ANFE S AU = 1 ¢ B PR
H ) A4, 11 FLJE mosaic( B 38 5E) 45 KB LF (1 5 Ay
B, AT HEAT T (102) 1 AEXT BRATSS, 4 ASEE S
FWHM #7908 LA K. (102) 1 AEXS #R T4 7F GaN
ORISR R AE TP R T AR, 25 GaN
WAL e A 2% 5 A 80T B, T Ak A = P 2
Z, A A GaN L LED AR AR5 i 830 10
Bk —. EE, WEARIK EEKE GaN ST
MEL, 3L (102) AR FRATH w 549 FWHM 7E 360
~ 700"Z |1, FE GaN AMEFEL (102) 1 w $14
FWHM /T 420", X GaN JE LED 195 ) i H
WS, BEPTEEYE S, RS R GaN APEHLL, A
X Zn0 (102) il w 145 FWHM 41T 656~ 908"
], OB s fE il A AR EAEKE) Zno SHER R



s,

1630 oS K ¥ M 25 4
S CE50C) PRI, (102) AERBRATHDITUR 14 Kt
- (002) B(600C) (.
s f AG00C) PEEE 4 MFER I DCXRD £5258R, B AT A 1
20 b500) ) 7 i - 539 49 5, (102) 18 Ho( 002) T 5 3 2.
§ ALOs FJEH ZnO AMNEJELE ave I JT R BEIAFAE b
= R KRBTGS, W3k 2 P A, 76 ZnO SR I,
—— N T W TS Jy 47 e SR AR 8, AU R AR .
SO0 S0 ey T 10 AR KLY 1Sam S B L 022
M AE A T MG N SZ 2 ) ke B, S B el 2D R A
" (b) ZnO/AL,O, C(550°C) B ) 8 J2 (R SE AR 4 AN B i 1R 0 45 SRR Ak 22 3
[ 2 B(600°T) WKL O~ 107 A 11 45 L LLAE, J947 D0 55 01 45 Sk i,
it A00T) )0 851t A 22 0 4 L L3642 0 TS T
: D(500) FHA .
= | 22 700 M ALO R ORI R 2
Table 2 Lattice constants and thermal coefficients of
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Fig. 3 DCXRD w- 28 scans and wrocking curves of Zn0

films grown at various temperature
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Fig.4 10pm X 10pm AFM images of ZnO films grown at 700°C(a),600°C(b).550°C(¢),and 500°C(d)
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Table 3 Some AFM parameters of ZnO thin films

Grain size Surface roughness
. M ean M ean STD DEV . )
Samples ; 3 3 RMS | P¥ Ha
diameter sige sige

/am | Somo | /nm

/’]II]'I /’JII]'IE /J!I]'Iz

A(700'C) | 1.600% 107 | 1. 768 X 105| 2. 090X 10° | 2. 451 | 18.19 | 1. 856
B(600'C) | 1,366 107 | 1. 460X 106 1. 411X 107 | 4.258 | 26.75 | 3. 386
C(550C) |1.275%10%| 1. 277X 106| 1,255 103 | 4,397 | 33,44 | 3.562

D(500°C) | 6.350X 107 | 3. 167X 105 |4, 314X 102| 13.49 | 129.0 | 8. 856
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Effect of Growth Temperature on Properties of Single Crystalline
ZnO Films Prepared by Atmospheric MOCVD'

Xiong Chuanbing, Fang Wenqing, Pu Yong, Dai Jiangnan, Wang Li, Mo Chunlan and Jiang Fengyi

( Education Ministry Engineering Research Center for Luminescence Materials and Devices,

Nanchang University, Nanchang 330047, China)

Abstract: High quality ZnO single erystal films are successfully grown on the 50mm (0001) sapphire substrates by atmospher-
ic MOCVD. using H20 and Zn(C:Hs)2 as O and Zn sources, respectively, and N2 as carrier gas. T he properties of the samples
(unannealed) are examined by double crystal X-ray diffraction(DCXRD) . atomic force microscopy( AFM) . and room tempera—
ture PL spectra. The results of ZnO ( 102) plane w-rocking curve and w- 28 scan are reported too. The influence of growth
temperature from 500°C to 700°C on the properties of ZnO thin films is studied. The results show that with the increase of
growth temperature the full width at half maximum(FWHM) of DCXRD becomes wider, but the surface becomes smoother,
and the grain size becomes larger. The smallest DCXRD FWHM of ZnO(002) plane of the samples is 265 {w- 20 scan) and
351"(wrocking curve). while the smallest FWHM of ZnO( 102) plane is 568 {w— 206 scan) and 656 { wrocking curve). The
smallest RMS roughness of the samples is 2. 451nm( 10pm X 10um area) ., and the largest mean diameter of grain size of the
samples is 1. 6um. The peak intensity of ultraviolet emission of PL spectra is very strong, while that of the deep level emission

(green—yellow band) of the sample grown at 600°C is the weakest.
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