a-Si:H TFT Using Ferroelectrics as a Gate Insulator
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Abstract

The a-Si:H TFTs using ferroelectric of SrTiO; as a gate insulator is fabricated on glass. Dielectric
characteristics of ferroelectric is better than SiO,, SiN. Ferroelectric increases ON-current, decreases threshold
voltage of TFT and also breakdown characteristics. The a-Si:H deposited by PECVD shows absorption band
peaks at wavenumber 2,000 cm”, 635 cm™ and 876 cm” according to FTIR measurement. Wavenumber 2,000
em’, 635 cm™ are caused by stretching and rocking mode SiH1. The wavenumber of weaker band, 876 cm’
is due to SiH. vibration mode. The a-SiN:H has optical bandgap of 261 eV, refractive index of 1.8 ~ 2.0
and resistivity of 10" ~ 10® Q-cm respectively. Insulating characteristics of ferroelectric is excellent because
dielectric constant of ferroelectric is about 60 ~ 100 and breakdown strength is over 1 MV/cm.  TFT using
ferroelectric has channel length of 8 ~ 20 pm and channel width of 80 ~ 200 ym. And it shows drain
current of 3 pA at 20 gate voltages, lon/Ioff ratio of 10° ~ 10° and Vth of 4 ~ 5 volts .
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