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The Optical Property of Plasma—-treated ZnO Nanorods
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Abstract

Hydrogen and Oxygen plasma treatments have been done on sonochemical grow ZnO nanorods by
varying treatment temperature and time. The changes(position and intensity) in ultraviolet(UV) peaks
and green peaks of photoluminescence(PL) spectroscopy have been measured. Experimental results
showed; i) in the case of hydrogen plasma treatment, the blue shift of UV peak and the increase of
PL intensity of the UV peak were observed as the increase of the process time and temperature, ii)
in the case of oxygen plasma treatment, the red shift of green peak was observed and the ratio of
Igreen/Iuv Was also increased, as the increase of the process time and the temperature.
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Fig. 1. SEM image of ZnO nanorods.
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Table 1. The condition of the plasma treatment.

Base Pressure <5.0x10" torr
Process Pressure <2010 torr
Hydrogen
. (99.999 %)
Reactive Gases
Oxygen
(99.995 %)
Saitiple Zn0O nanorod
on Silicon
3.2 2 H4E

Zn0O%} #AE emission 5AL 271X 2 EFEH o
Aed aRL A4 (ultraviolet, UV) emission¥}
=A(green) emission °]t}. 714 #A9)4 emission
(328 eV, 3718 nm)< A EL FF AZAF ol
<A gUrH45] ¥t 54 emission(2.25 eV,
552 nm)& °}7] Al7lE 223 HAYFS oxygen

A7 AAA 8= A, A22A A3E, 2009 34

vacancy(Vo), zinc vacancy(Vz), interstitial zinc(Z),
interstitial oxygen(O;), antisite oxygen(Oz)3 %
o] ofg 7}x| Mol o]FojAm glorie], AW
Rel FE2 9L steAdd dallde AMEE Al
2o A4 Wy a8l A8 AL e mg g
gd $ 30 Fojth

w3 ey og 7Zn0g AAE 9 49 Znzt
EA s Aoz g&A Jo7]. olzF do Zn
 ¥d Z§, A& AY 59 ugA F4
(nonradiative recombination center)& k7] A7)
2 3 Az %% 5328 F2ANE 9482 &=
Aoz A UoH8)

a9 29 3& ZnO EHol 2z A7t 22 E
W3k Al719 4 Fgh=wt Mg & PL spectrum
%24 Aztolty, ¥ ¥ EFA UV peak
intensity7} 4 etz A2 Axd Hz Fo
Z718 AL B 4 ok FE=E0 HE] d JdiA
o2 Be 4o upat FAHL ¥} 5ES P9
wyou i Zezvk X F ZnO o EA
st d v FAEL F£4 FERvtd o5
e P2 74" Aoz 47 @8] oA
& A#RHer AARH FZE WS F4 &z, v
AL Ho] Bgo] FAasld UV 23 E&S ¥9S
RoZ ARG

E£3 F 1Y ZFoA green peak intensity7}
ZHad d4e B 4 gled, o] green emission
of #dE Vo, Van, Zu, O, Oz 50l &4 E=
vlo] o8 4 & UE FH2 AAEF Ao
2 A4% + Utk

16e+6
| — No Treatment 5
AN Ll a i
12e+6 { -—- 2h,50%¢C Wﬁmiman:“
)
106+6 ! i
]
‘€ 80e+5 | i
)
60645 | I
& 4005 | A
]
i 9
2 0e+5 4 .__,.A"’"‘&h,"w""" fy\‘\_‘
00 Green Emission e
X30
16 18 20 22 24 26 28 30 32 34 36 38
Photon Energy (eV)

a8 2. A7 ¥ wE 4 FgEv A F
PL intensity.

Fig. 2. The change in PL intensities according
to the variation of process time for
hydrogen plasma treatment.
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Fig. 3. The change in PL intensities according
to the variation of process temperature
for hydrogen plasma treatment.
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Fig. 4. The change in PL intensities according
to the variation of process time for
oxygen plasma treatment.
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Fig. 5. The change in PL intensities according
to the variation of process temperature
for oxygen plasma treatment.
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Table 2. The Igreen/Iuv according to the change
of the process time and temperature for
oxygen plasma treatment.
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Table 3. The position of UV peak according to
the change of process time and

temperature.
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Table 4. The position of green peak according
to the change of the process time and
temperature for the oxygen plasma

treatment.
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