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Electrical Characteristics and Leakage Current Mechanism of High
Temperature Poly-Si Thin Film Transistors

O|#E, olAEY” HM[Z" ufAr ZHHE™
(Hyun Jung Lee, Kyung Tak Lee, Se-Geun Park, Woo Sang Park, Hyung Jun Kim)

Abstract

Poly-silicon thin film transistors were fabricated on quartz substrates by high temperature
processes. Electrical characteristics were measured and compared for 3 transistor structures of
Standard Inverted Gate(SIG), Lightly Doped Drain(LDD), and Dual Gate(DG). Leakage currents of
DG and LDD TFT’s were smaller than that of SIG transistor, while ON-current of LDD transistor
is much smaller than that of SIG and DG transistors. Temperature dependence of the leakage
currents showed that SIG and DG TFT'’s had thermal generation current at small drain bias and
Frenkel-Poole emission current at high gate and drain biases, respectively. In case of LDD
transistor, thermal generation was the dominant mechanism of leakage current at all bias conditions.
It was found that the leakage current was closely related to the reduction of the electric field in
the drain depletion region.
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Table 1. Electrical parameters of 3 different
TFT's
Channel
N P
Type
structure SIG | LDD DG SIG | LDD DG
size(W/L) 10/10 | 10/35+35 10710 |10/35+35
[;an] 10710 offset=1 | spacing=3 10/10 offset=1 |spacing=3
leakage | ;o0 | op o1 | o8| 03 02
current [pAl
ON current 2.08E-4| 1.16E-6 | 3.72E-4 [95E-5| 53E-5 | 21E-4
[A]
effective
mobility 100 100 100 60 60 60
[en'/Vsec]
Threshold 15 17 13 -5 -58 -35
voltage [V]
Subthreshold Q.79 08 0.77 -0.83 | -084 -0.8
slope [V/dec]
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