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A Research About P-type Polycrystalline Silicon Thin Film Transistors
of Low Temperature with Metal Gate Electrode and High Temperature

with Gate Poly Silicon
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Abstract: Poly Si TFTs (poly silicon thin film transistors) with p channel those are annealed HT (high t
emperature) with gate poly crystalline silicon and LT (low temperature) with metal gate electrode were fa
bricated on quartz substrate using the analyzed data and compared according to the activated grade silico
n thin films and the size of device channel. The electrical characteristics of HT poly-Si TFTs increased t
hose are the on current, electron mobility and decrease threshold voltage by the quality of particles of act
ive thin films annealed at high temperature. But the on/off current ratio reduced by increase of the off cu
rrent depend on the hot carrier applied to high gate voltage. Even though the size of the particles anneale
d at low temperature are bigger than HT poly-Si TFTs due to defect in the activated grade poly crystal
silicon and the grain boundary, the characteristics of LT poly-Si TFTs were investigated deterioration ph
enomena those are decrease the electric off current, electron mobility and increase threshold voltage. The

results of transconductance show that slope depend on the quality of particles and the amplitude depend o
n the size of the active silicon particles.

Keywords: Poly crystalline silicon thin film transistor, Degradation, Off current, Threshold voltage, Trap, Grain,
Grain boundary, Solid phase crystallization, Excimer laser annealing, Sensor, MEMS (micro electro mechanical sy
stem), NEMS (nano electro mechanical system).
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Fig. 1. Microscope image of the fabricated poly Si TFT.
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Fig. 2. V,-1a characteristics of p channel poly Si TFTs, (a)
low temp W/L= 50/10 gm, (b) high temp W/L= 100/10 1m.
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Fig. 3. Vy-lq electric characteristics of the p channel
poly Si TFTs.
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Fig. 4. TEM
silicon, A : amorphous region, B : poly crystalline region.
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Fig. 5. Transconductance of the poly Si TFTs.
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