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Fig. 1 XTEM image (x200k) and SAED pattern of ZnO films grown on Si(111) at different sputtering gas pressure (a) 10mTorr, (b)
4mTorr, (c) 2mTorr by an RF magnetron sputtering system.
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Fig.2 XRD spectra of ZnO films grown on Si(111) at different
sputtering gas pressure by an RF magnetron sputtering

system.
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Fig. 3 Enlargement in Fig. 2 that the XRD spectra of ZnO films
grown on Si(111) at different sputtering gas pressure by
an RF magnetron sputtering system.
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Fig. 4 Changes of FWFM values and diffraction peak angles for
X-ray diffraction peak originated from ZnO (002) plane
of ZnO films grown on Si(111) as a function of different
sputtering gas pressure by an RF magnetron sputtering
system. Arrow and black circle in figure indicate
diffraction angle of stress- free ZnO sample and ZnO
film grown on Si(111) by an usual RF sputtering system.
Black square in figure indicates FWFM value of ZnO
film grown on Si(111) by an usual RF sputtering system.
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Fig. 5 Optical transmittance spectra of ZnO films grown on
Si(111) at different sputtering gas pressure by an RF
magnetron sputtering system.

BHIX T BN ¥ v v 7 (Eg=3.37eV) %3, A
Xy Z1) v 7 EJT4mTorr (2B L CTid N 7 58 o Bg
WVl E & B, A%y F1) ¥ 7 A T) 4mTorr TD
fEZ BRI, NV 7 B OEg X ) EWEEZ/RT. ZnO
DFEME % 5 IR FICALION S HENnb &
RES B E, A8y &Y ¥ 7 AFES] 10mTorr T
L72ZnOEBEDOEg A E\WMEE R T OB TEX 5 2
L THDLH, ANy ) 7 HAES) 2mTorr THE L
72ZnO RO Eg A v B Z /R 2 L IZERIZTE L T
LIAHTH5.



BRI~ 73 a2y 28y &) Y 728D ZInO HFEMERII BT 2 A8y 5 0) 2 T HAETIOR)F

300°C ZnO Eg-P-dpd

3.6

35 N

| N\ !
Y ?

33 ]

Eg (eV)

E=rrnfk

311

2 4 10
Pressure (mTorr)

Fig. 6 Changes of an optical band gap of ZnO films grown
on Si(111) at different sputtering gas pressure by an
RF magnetron sputtering system. Arrow and in figure
indicate a band gap energy of ZnO bulk sample.
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Fig. 7 Changes of electrical properties (resistivity, carrier
density, and hole mobility) of ZnO films grown on
Si(111) as a function of sputtering gas pressure by an RF

magnetron sputtering system.
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