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Influence of Electron Beam Irradiation on the Electrical Properties of ZnO Thin
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Abstract: The effect of low temperature (250°C) heat treatment after electron irradiation (irradiation time = 30, 180,
300s) on the chemical bonding and electrical properties of ZnO thin films prepared using a sol-gel process were
examined. XPS (X-ray photoelectron spectroscopy) analysis showed that the electron beam irradiation decreased the
concentration of M-O bonding and increased the OH bonding. As a result of the electron beam irradiation, the carrier
concentration of ZnO films increased. The on/off ratio was maintained at ~10° and the Vg values shifted negatively
from 11 to 1 V. As the irradiation time increased from 0 to 300s, the calculated S. S. (subthreshold swing) of ZnO
TFTs increased from 1.03 to 3.69 V/decade. These values are superior when compared the sample heat-treated at 400C

representing on/off ratio of ~10* and S. S. value of 10.40 V/decade.
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Fig. 1. TG/DTA curves of the ZnO precursor solutions.
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Fig. 2. Ols core-level XPS spectra of ZnO thin films with the
electron beam irradiation time; (a) 0s, (b) 180s, and (c) 300s.

Table 1. Measured binding energy of the Ols level from the
XPS spectra.

O; (%) On (%) Om (%)
400C 53.5 36.8 9.7
0Os 60.0 30.2 9.8
180s 55.9 30.3 13.8
300s 46.5 30.6 22.9
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Fig. 3. Transfer characteristics of the ZnO TFTs sintered at
different electron beam irradiation; (a) log scale and (b) linear
scale.

Table 2. Variation of electrical properties of ZnO devices with

irradiation time.

Irradiation Msat Vru . S.S
. ) on/off ratio
time (s) (cm’/Vs) V) (V/dec)
400C 0.045 - 3.02 x 10° 10.40
0 0.004 11 2.66 x 10° 1.03
30 0.009 9 1.29 x 10* 342
180 0.003 2 1.47 x 10* 242
300 0.002 1 1.67 x 10 3.69
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