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A Production and Analysis on High Quality of Thin Film Transistors
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Abstract: The effect of NH; plasma treatment on device characteristics was confirmed for an optimized thin film
transistor of poly-Si formed by ELA. When C-V curve was checked for MIS (metal-insulator-silicon), Dit of NHs;
plasma treated and MIS was 2.7x10° cm?ZV™. Also in the TFT device case, it was decreased to the sub-threshold
sope of 0.5 V/decade, 1.9 V of threshold voltage and improved in 26 cm?V'S?! of mobility. Si-N and Si-H
bonding reduced dangling bonding to each interface. When gate bias stress was applied, the threshold voltage's shift
value of NHj plasma treated device was 0.58 V for 1,000s, 1.14 V for 3,600s, 1.12 V for 7,200s. As we observe
from this quality, electrical stability was also improved and NH; plasma treatment was considered effective for

passivation.
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Fig. 1. MIS on c-S wafer with SIO, and SIO,/SION as gate
insulator.
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Fig. 2. TFT on glass with SO, and SIO./SION as gate insulator.
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Fig. 3. C-V curve of MIS using and not using NHs; plasma
treatment (8) 100 nm SO, as insulator and (b) SIO, (100 nm)
/SIONy (2.3 nm) as insulator.
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Table 1. Dy a mid-gap extracted from conductance-frequency
measurement.

Condition .
(cm*ev)?
Non-treated SiO, 9.1x10%
SiO, using NH3 plasma 2.7x10%
Non-treated SiO,/SiON 8.1x10"
SiO,/SION using NH3 plasma 5.1x10%
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Fig. 4. 1p-Vg characteristics and field effect mobility of TFT
device () Non-treated TFT and (b) treated TFT.

Table 2. TFT parameters extracted from Ip-Vg curves.

TP s W e
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Fig. 5. Put figure title here TFT operation under stress bias at
electric field of +1 MV/cm for 60 mins of (a) non-treated
TFT and (b) NH3 plasma reated TFT.
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Table 3. Threshold voltage shift under bias stress of + 1
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