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(Thermally Induced Metastability in Boron-Doped

Amorphous Silicon Thin Film Transistor)
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Abstract

Electrical transport and thermally induced metastability in hydrogenated amorphous silicon
(a-Si:H) thin film transistors (TFTs) using boron-doped amorphous silicon as an active layer
have been studied. The device characteristics exhibit n-channel and p-channel operations. The
thermal quenching experiments on amorphous silicon-silicon nitride ambipolar TFT give clear
evidence for the co-existence of two distinct metastable changes. The densities of metastable
active dopants and dangling bonds increase with the quenching temperature. On the other hand,
the interface state density appears to decrease with increasing quenching temperature,
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Table 1. Deposition conditions of a-Si: H
thin film transistors.
Layer Thickness | Gas mixing ratio
a-SiiH 0.3um B.H,/SiH,=10"* — 10*
a-SiN: H 0.3um SiH,/NH,=0.2
n* 300A PH,/SiH,=0.01
Subsirate temp 180°e
rf power density 0.2W/cm?
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Fig. 1. Cross-sectional structure of amorphous
silicon thin film transistor.
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before and after rapid quenching in
a-Si: H ambipolar TFT using 100ppm
boron-doped a-Si: H.
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