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Gate Capacitance Model of Polysilicon Thin Film Transistors

DENG Wan-ling

(Department of Electronic Engineering . Jinan University » Guangzhou 510630, China, E-mail :dwanl@ 126. com)

Abstract: Polysilicon thin film transistors have unique gate capacitance features, that is, the
anomalous increase of gate-to-source capacitance in leakage region and gate-to-drain capaci-
tance in kink region. Based on the Meyer model, taking leakage generation effect and kink
effect into account, gate-to-source capacitance and gate-to-drain capacitance characteristics
are modeled. The good agreement between simulated model results and experimental data
confirms the accuracy and efficiency of this model.
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Table 1 Parameters of simulated models

FF5 (A7) &l 1 & 2 &l 3 & 4 & 5
tox (nm) 100 76 100 40 —
W (pm) 50 20 50 100 —
L(pm) 10 5.3 50 100 —
Conin (1) 2x10M 0 0 2X10°" 0
Vi, (V) 0 -3 0 0 0

s 0.75 1 1 0.95 1
Co (F) 4.4X107% 1.65X107 " - - -
a(m/V) 1.356 4 X107 1.225X10°7 - - -
b(V/m) 1107 1. 225X 107 - - -
Vi (V) 0.5 — 0.5 1 1
a 0.8 — 1 0.7 0.6
m 2 — 2 6 6
7 10 — 15 10 30
p(V'H 0 — 3 2 0
dp(m) 1X1077 2.5X10°7 - - -
dg (m) 4X10°7 1.9X10°7 - - -
I 1 — — — —
L, (V) 0.4 — — — —
A — - - 0.8 0.8
A (F/V) — - — 7X10 Vi, 5X 10 ¥VE
B, (V) - - — 10 10
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Fig.1 Comparison of the C, -V, characteristics between

model results and experimental data .
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Fig. 2 Comparison of the C, -V, characteristics in lea-
kage region between model results and experi-
mental data ™’
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model results and experimental data'®

Fig. 4 Comparison of the C-Vy, and Cg-Vy, characteris-

tics between model results and experimental

data®’
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Fig.5 Comparison of the C,-V,, characteristics between

model results and experimental data"®)
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