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For consistent characterization and modeling of amorphous oxide semiconductor TFTs, extraction
of the subgap density-of-states (DOS) over the bandgap (EV<E<EC) is very important for electrical
properties and long-term instability [1]. When extracting the subgap DOS per unit volume through
the capacitance-voltage (C-V) measurement, it is necessary to normalize the result by the effective
volume considering the metallurgical channel length (Lm), the width (W), and the active layer
thickness (TIGZO) regardless of the gate voltage [2]. However, the minimum total capacitance under
VG(<<VOFF (VOFF as the cut-off voltage)) strongly depends on the configuration and the active region
is partially conductive or fully depleted by the gate bias. On the other hand, the maximum total
capacitance is independent of the configurations for the C-V measurement. Therefore, the
normalization should be performed by the VG-dependent effective volume (eff) considering the
conductivity of the active region. Consequently, these approaches improves the accuracy of the
extracted subgap DOS and robust characterization and modeling of TFTs.

Fig 1. C-V characteristics, proposed model, distributed model and its electrical data
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