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1. Introduction 

 Oxide semiconductor films deposited by sputtering 
have recently attracted considerable attention in fields of 
transparent and flexible electronics for the next generation 
displays in comparison with conventional semiconductors. 
Especially, IZO thin film has a higher field effect mobility 
than the IGZO film when applied to the thin film transistors 
(TFT).[1-3] In general, the annealing process with about 
300ºC or more is effective to obtain good characteristics 
when the oxide semiconductor films are applied to elec-
tronic devices such as TFTs.[2,3] In the case of IZO film, 
amorphous phase has a high conductivity of about 
400Ω-1cm-1, that is much higher than suitable conductivity 
as a channel layer. Here, the conductivity of this material 
decreases by crystallization with thermal annealing. On the 
other hand, IGZO TFTs claims decreasing the oxygen va-
cancies with keeping amorphous phase to get good electri-
cal properties. Hence, thermal annealing with high temper-
ature of about 300°C is required when IZO or IGZO films 
are applied to TFTs. However, the high temperature pro-
cess in such a post-annealing limits a choice for plastic 
flexible substrates in the fabrication of TFTs. Excimer laser 
annealing (ELA) process with short pulses is possible to 
achieve the annealing without thermal damage against the 
plastic substrate. In this study, we investigated effect of 
ELA for Indium-Zinc-Oxide (IZO) and Indium-Gallium- 
Zinc-Oxide (IGZO) thin films with various thickness and 
oxygen contents on their optical and electrical properties. 

 
2. Experiments 

The two kinds of oxide semiconductor (IZO and IGZO) 
films with a thickness of 50 nm were deposited by RF 
magnetron sputtering on oxidized silicon wafers with a gas 
mixture of argon and oxygen at room temperature. The 
silicon dioxide film was formed on the silicon wafer for the 
1000 nm as a buffer layer. Oxygen partial pressure ratio P 
during the RF magnetron sputtering was varied from 0 to 
10 percent to change the oxygen contents in the oxide sem-
iconductor films. One shot of XeCl excimer laser, which is 
a wavelength of 308 nm and a pulse duration of 25 ns at 
FWHM, were irradiated at the surface of oxide semicon-
ductor films.  

 
3. Results and Discussion 

Optical properties 
Absorption coefficient of IZO at laser wave length (308 

nm) with various P value is shown in Fig. 1. Before the 
laser annealing, absorption coefficient α at 308 nm of the 
IZO with the P value of 0 percent was measured to be 
2.7×105 cm-1. (see solid-square symbol on the Fig. 1) With 
increasing the P value to 3 percent, the α was reduced by 
40 percent, due to the reduction of oxygen vacancy result-
ing in widening the bandgap. Further increasing P did not 
make increase the α value. Similar α values and trends were 
obtained for IGZO film as well. This behavior has a rela-
tion with changing of the carrier density of IZO from 
3.5×1019 cm-3 to 1.5×1019 cm-3, estimated from the conduc-
tivity. The irradiation of excimer-laser with an energy den-
sity of 65 mJ/cm2 to the IZO (P=0%) decreased the α about 
20 percent. (see solid-circle symbol on Fig. 1) This could 
be attributed to the fact that the annealing with the laser 
reduced the oxygen vacancy by lattice reconstruction as 
shown in the Fig.2. This corresponds to decrease in the 
conductivity of IZO from 379.27 Ω-1cm-1 to 170.79 Ω-1cm-1 
by the ELA. With increasing the energy density to 165 
mJ/cm2, the film ablation was observed on the IZO (P=0%). 
We simulated the transient heat diffusion behavior, and the 
maximum temperature of the IZO film was estimated to 
reach as high as 2100 K, at which vaporization of the oxy-
gen may occur.[4] Here, physical parameters used in the 
simulation were referred to the reported value. [5-7] The 
ablation energy density increases with increasing the P 
value to 3 percent due to the less absorption. Further in-
crease in the P value does not change the ablation energy 
density. IGZO films showed the similar tendencies of con-
ductivity and ablation energy. 

 
Electrical properties 

Next, we considered the relation between the crystal-
linity and the electrical properties on the IZO films because 
the conductivity of the IZO film is possible to change with 
the crystallization. The conductivities were measured using 
four prove measurement. X-ray diffraction measurement 
(XRD, Rigaku RINT-TTRⅢ/NM) was also carried out for 
the several IZO films received ELA.  

Figure 3 shows the film conductivity of the IZO with 
0% for P value. Before ELA, IZO film had a high conduc-
tivity of about 400 Ω-1cm-1, and it increased to 500 Ω-1cm-1 
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