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Abstract

In this paper, we investigated the effects of high-energy electron beam irradiation (HEEBI) on the optical
transmittance of InGaZnO (IGZO) films grown on transparent Corning glass substrates, with a radio frequency magnetron
sputtering technique. The IGZO thin films deposited at low temperature were treated with HEEBI in air at room
temperature (RT) with an electron beam energy of 0.8 MeV and doses of 1X10" - 1Xx10" electrons/cm’. The optical
transmittance of the IGZO films was measured using an ultraviolet visible near-infrared spectrophotometer (UVVIS). The
detailed estimation process for separating the transmittance of HEEBI-treated IGZO films from the total transmittance of
IGZ0O films on transparent substrates treated with HEEBI is given in this paper. Based on the experimental results, we
concluded that HEEBI with an appropriate dose of 10" electrons/cm’ causes a maximum increase in the transparency of
IGZO thin films. We also concluded that HEEBI treatment with an appropriate dose shifted the optical band gap (E,)
toward the lower energy region from 3.38 to 3.31 eV. This E, shift suggested that HEEBI in air at RT with an
appropriate dose acts like a thermal annealing treatment in vacuum at high temperature.

Keywords : High-energy electron beam irradiation (HEEBI), InGaZnO (IGZO) films, Optical transmittance,
rf magnetron sputtering.
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Table 1. The process condition for the fabrication of
IGZO thin films to explore the effects of HEEBI
treatment on the optical property (optical

transmittance) of IGZO thin films.

Substrate Corning Glass
Working Pressure (mTorr) 05
Film Thickness (nm) 100
Ar(sccm) 32
Gas
Ox(sccm) 8
O Fraction 0.2
RF Power (W) 400
Substrate Temperature Room Temperature
Sample Rotation (rpm) 10
E 2. HEEBIZ} IGZO gfate| &stx MA(E FIlL)
of o|xl= &2 AFst7| s IGZO Hate|
HEEBI M2|=Z
Table 2. The condition of HEEBI treatment for IGZO thin

flms to explore the effects of HEEBI treatment
on the optical property (optical transmittance) of

IGZO thin films.
Sample Bilayers (IGZO/Corning
P Glass), Corning Glass
Trgatment Air
Environment
Electron-beam Energy 08
(MeV) ’
Dose (electrons/cm®) 110" - 1x10"
Treatment Room Temperature
Temperature
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Fig. 1. The optical transmittance (T) versus wavelength

(L) curves of untreated and HEEBI-treated glass
substrates,  untreated and  HEEBI-treated
IGZO/glass bilayers. Here, doses of 1x10" -
1x10"® electrons/cm® were used for HEEBI.
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