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Abstract

ZnQO thin films were deposited by plasma enhanced
CVD (PECVD) using Diethylzinc and N gas, and
micro-structue of ZnO thin films were investigated.

Zn0O thin films composed of micro-crystallites was
deposited at the substrate temperature of 100°C. However,
highly c-axis oriented ZnQO thin films were deposited on
the glass substrates above 2007C.

TEM analysis revealed that an epitaxial (002) ZnO
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thin film was deposited on c-plane sapphire substrate at
the substrate temperature of 350°C, and Moire patterns
showing partial dislocation were chserved at the
grain boundary.
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Fig. 1 Schematic diagram of PECVD
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Fig. 2 Crystallinity of ZnO thin films as a function of rf
power and substrate temperature

52 %A

T 7Zn0 o} FAHSE ¢ F Ik @A PECVD
738 mOurete] AT wiEAe] s)Hexsl of HY
B57t d¥E A1 eS¢ & Sl

olgf  Z& Aye  AUCVDAPCVDS  Agt
CVDILPCVD)E AH-& S. K Ghandhi et a?, C. K. Lau
et al” 183 F. T, J. Smith®7} 27 % ojgpare A
AT LEQ 35-400C, 400-700C, 30T B} Be &
T4 PECVDZE c& widkg ZnO dters AJaalzl 4 ¢l
Uhe AR S Hoja Qltt ol of A s wAE
glow discharge® <13l A9 v9E3e7 vigHEAE
& A2olA BHEHE HHFOIA ARl 7
7 Ao}, = B 7)g LroME o] FaRntz Y
719 W YAER FdF dAE JAR o)FE 5 gl

o)

£ oj2el UAS TIW dRd cF ugHe 9
%7k ek

Fig. 3¢ SEM Al o2 HE) oA 2% w2 70 o
o A4 Wzl Wi e ¢ 5 QAT Z, ext &
7¥shaA Zn09) 4 F27h wEsa Qe Aol Hojn,
Eg c& wjgAo) $58 to) AL o & gk W
100T, 200W A|HelAE ‘sparious’ 43L& & gl
R B 4% 29 ZgEEd Jhs ute 2% ¢
FES s ek o] 100, SOWSH 100, I50WAH %
#RE ol9h 2 ‘spurious A o W 2EFC K
Lau et al”o 93p% chewt 2tk o5& DEZ/NOMN.
AZ olg3e] 40 Torold Zn0E Z&AZ oM, ojd)

87178

low temp.
(Cs)#Zn + NO “complex”
= 700
“complex” 7n0 +
gaseous products

da Aggon] Wy} g AN 7tA BAl Fre
1BAtele) Azt 7ARAE B (complex)d] £2
&w7b Z7ke Hol 28 &TT Zvkb) HEd
“sprious A7 S 31 §7 whswol wog A UL



Diethylzinc® AM8:3le] PECVDZ 33 Zn0 Mte] o)A 72 24

thn A9stn ok 2u £ APAE HE AHE
A gorom, 7ka BAF Fus} A% Aeld Adx 14
NA E AdelA A 718 259 of AN ol ¥
spurious A0l dolty] wWRel Tt o] o]d 3R

AEe AW 4 T DEZe ARHY WAEE
(electron-deficient) 3g&olch. el DEZO) EAjshe
8l Hx(orbitals)e AHr A4S #FE O N P, ST €
AT BRI G TR Vs HYAS B4

Fig. 3 SEM micrographs of ZnO thin films depositedon Si
substrate under the constant 1f power of 200W at the
substrate temperature of (a) 100T, (b) 150T, (c) 200T, (d)
250T and (e) 300T
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Fig. 4 Cross-sectional TEM micrographs of ZnO thin films
deposited on silicon wafer at 100T, 200W : (a) SAD pattern
and (b) bright field image
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Fig. 5 Cross-sectional TEM micrographs of ZnO thin

films deposited on silicon wafer at 200T, 200W :
pattern and (b) bright field image

(a) SAD
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Fig. 6 Cross-sectional TEM micrographs of ZnO thin
films deposited on silicon wafer at 300T, 200W : (a) SAD
pattern and (b) bright field image
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Fig. 7 Cross-sectional TEM micrographs of ZnO thin
films deposited on silicon wafer at 300T, OW : (a) SAD
pattern and (b) bright field image
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Fig. 8 Cross—sectional TEM micro graphs of ZnO thin
film deposited on c-plane sapphire : (a) SAD patterns (b)
Bright field image and (c) Magnified image of (a)
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