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Abstract: In this study, we proposed an a-IGZO (amorphous In-Ga-Zn-O) TFT (thin-film transistor) with off-planed
source/drain structure. Furthermore, two different electrode materials (ITO and Ti) were applied to the source and

drain contacts for performance improvement of a-IGZO TFTs. When the ITO with a large work-function and the Ti

with a small

work-function are applied to drain electrode and

source contact, respectively, the electrical

performances of a-IGZO TFTs were improved; an increased driving current, a decreased leakage current, a high

on-off current ratio, and a reduced subthreshold swing. As a result of gate bias stress test at various temperatures,

the off-planed S/D a-IGZO TFTs showed a degradation mechanism due to electron trapping and both devices with

ITO-drain or Ti-drain electrode revealed an equivalent instability.
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Fig. 1. Schematic illustrations of (a) conventional in-planed S/D
structure TFTs and (b) proposed off-planed S/D structure TFTs.
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Fig. 2. Transfer characteristic curves of off-planed S/D

structure a-IGZO TFTs according to drain electrode materials.
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Fig. 3. (a) The on/off current level and (b) on/off current ratio
of off-planed S/D structure a-IGZO TFTs according to drain
electrode materials.
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Table 1. Electrical parameters of off-planed S/D structure
a-IGZO TFTs according to drain electrode materials.
ITO drain Ti drain

SS [mV/dec] 281.2 380.2

Pre [em?/Vs] 8.8 8.3

Ton/Logr Tatio 1.2x10° 1.3x10°

Dy [cm?eV'] 1.02x10" 1.38x10"

N; [em?eV] 1.46x10"7 1.97x10"
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Fig. 4. Time dependence of AVry under different stress

temperatures. Fitting to stretched-exponential are shown as lines.
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