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Abstract: In this study,

we fabricated an amorphous InGaZnO pseudo-MOS transistor (a-IGZO W

-MOSFET) with a stacked SisNy/SiO. (NO) gate dielectric and evaluated reliability of the devices with
various thicknesses of a SiO» buffer layer. The roles of a SiO: buffer layer are improving the interface

states and preventing degradation caused by the injection of photo—-created holes because of a small
valance band offset of amorphous IGZO and SisNs. Meanwhile, excellent electrical properties were obtained
for a device with—10-nm-thick SiO: buffer layer of a NO stacked dielectric. The threshold voltage shift of
a device, however, was drastically increased because of its thin SiO» buffer layer which highlighted bias
and light-induced hole trapping into the SisNj layer. As a results, the pseudo-MOS transistor with a
20-nm-thick SiO: buffer layer exhibited improved electrical characteristics and device reliability; field
effective mobility (z) of 12.3 cm®/V's, subthreshold slope (SS) of 148 mV/dec, trap density (N of 4.52x
10" cm™® negative bias illumination stress (NBIS) AV of 123 V, and negative bias temperature

illumination stress (NBTIS) AV of 2.06 V.
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Fig. 1. Schematic diagrams of fabrication process of
a-1GZO Y-MOSFET.
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Fig. 2. X-ray diffraction patterns of IGZO films at
as—deposition and 400C annealing temperature.
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Table 1. Device characteristics of a-IGZO W-MOSFET with various thickness of SiO: buffer layer.
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Fig. 3. Transfer characteristics of a-IGZO W-MOSFET
with (a) various thickness of SiO: buffer layer and (b)
output characteristics.
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Fig. 4. The Vi shift value as a function of the applied
NBIS (a) and NBTIS (b) time for the a-IGZO W
-MOSFET with various thickness of SiO, buffer layer.
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Fig. 5. Schematic band diagram to explain the observed
experimental result, which is tunneling effect of a-IGZO
Y-MOSFET with 10 nm SiO; buffer layer.
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