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As ZnQO, Thin Film Manufacturing Time Increases, the Thin Film Particle
Growth Plane and a Study on the Direction of Particle Growth
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Abstract

A zinc oxide thin film was made by varying the deposition time on the silicon(110) substrate by using a radio
frequency sputtering time of 60 minutes, 120 minutes and 180 minutes. As a result of analyzing the grain growth
surface of the ZnO, thin film using an X-ray diffraction apparatus, the directions of the main growth plane (002)
and (103) planes of the thin film were significantly affected by the deposition time. As a result of observing the
particle growth of the ZnO, thin film through an electron scanning microscope, it was observed that in the initial
stage of deposition of the ZnO, thin film, an incubation time was required during which growth was stagnant,
and then particle growth occurred again after a certain period of time. As a result of chemical analysis of the
ZnO; thin film, the increase in the deposition time did not change with the amount of oxygen in the ZnO, thin
film, but a change in the composition of Zn was observed, indicating that the deposition time of the thin film
had an effect on the Zn component in the thin film.
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Table 1. The condition of deposition of ZnO, thin films.
Sample Depositif)n time Deposition O flow rate Power
(min) temperature (°C) (sccm) W)
S1 60 400 5 100
S2 120 400 5 100
S3 180 400 5 100
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Fig. 1. X ray diffraction of S1, S2 and S3 thin films.

Zn0O, BHte] (101 9] A7 =
w2hA] 450, 250 12]ar 150& oFF %

FAS 7H5ick. ZnOyttere] (102)@ie) 29w 44w
o] Al717} 460, 230 TL1]al 22008 7hadks gk
S 7FAT}. ZnO,EkEre)(103)H 2] 79 1100, 800 1
23 18002 Agwe] A7|7E G435 ghaste] 5
AAre) F717} wiure] X-ZRWoM WEHOE
EPbal Qleks A& HolFan glck. wupo] FEAZE

o] Z7bgol web A AAwel HHe B @
A3} Zn0yatEke: Z2kAgbo] Z7hEol whebA ( o)
et (103)8e] A717F 348 wsheo] Z44huol
HSbE (002)A T} (103)8 152 M8} #3 g

o] 311:}5‘_:_} _1:._] 1;]_ :Lg.]],} Znozlﬂl—ubﬂxl—oﬂ/\—] L/\]Z_]—
o] Wl Et= (100)H (101 12]ar (102)H2]

A719] a7t Al dojutA] gfopal Bpute] Fztof
A Z2F Azl W7t EAS ol ARk uigkolut
FFe FaL S0l W =3l

9 2= ZnOytare] Mx} Hu|7 ARl 22

Fstonp T

Azbo] Z7hgel whetd B Qe =717k 0.05,
0.05 123 0.07 pm 7|2 7PAc}. vhako] 23 4]
zro] Aol whetA) Qate] =717k ALl BA) 5
Qb 2F A7to] Auhd Z7HES o 4= glth. 9]
= vpere)] sl wishe walel 3hAzio) GoRe]
A 1208 A% 7 A0 Wabt glgiAe £ A]
Zto] 18020l A= ufate] H#UAe] =7]71 0.02 p

o] =7|7} Wstelo] A vpato] A uf Z2h Amﬁr
Hlg|sto] AX A= o I Alzko] Ahgof it
7o) ol-ATH= A& Hof 23 9lt. JeongE !
< SnO, "} AdAo] F uf YRS A7 27]
AlZEL QltHol A Alzto] Hesirkal Harghal gl
th ZnO, HfEhof|l A= QApddo] E uf 4xte] A%
o] YA F7H==A ot W A ko] ¥t
2 o ZEA} kK] RS A0 AbrEch B
Ao AL 605 12084 A QJx} =27]7}
Wsh} =17 QhokAle 23 AJZko] 12004] 1808,
= gk off YR 2717} STHE oA Bheke] Aol

J. Chosun Natural Sci., Vol. 14, No. 1, 2021



Fig. 2. SEM images of S1, S2 and S3 thin films.
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Fig. 3. EDAX of S1, S2 and S3 thin films.
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