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An Analysis on the Leakage Current of Drain—offset Poly-Si TFT's

olel® ™", olg”
(In-Chan Lee’, Jeong-Gyoo Kim~, Tae-Young Ma")

Abstract

Poly-Si TFT's(Polysilicon thin film transistors) have been actively studied due to their applications
in active matrix liquid crystal displays and active pull-up devices of CMOS SRAM's. For such
applications, the leakage current has to be in the range of sub-picoampere. However, poly-Si TFT’s
suffer from anomalous high leakage currents, which is attributed to the emission of the traps present
at grain boundaries in the drain junction. The leakage current has been analyzed by the field
emission via grain-boundary traps and thermionic field emission over potential barrier located at the
grain boundary. We found that the models proposed before are not consistent with the experimental
results as far as drain-offset poly-Si TFT's we fabricated concern. In this paper, leakage current of
drain-offset poly-Si TFT's with different offset lengths was studied. A conduction model based on
the thermionic emission of the tunneling electrons is developed to identify the leakage mechanism. It
was found that the effective grain size of the drain-offset region is important factor in the leakage
current. A good agreement between experimental and simulated results of the leakage current is

obtained.
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Fig. 1. (a) Cross-sectional view and (b)TEM
micrograph of poly-Si TFT.
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(a) Gate poly-Si deposition
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(b) Gate oxide deposition
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(c) Channel poly-Si deposition

(d) Ion implantation for source and drain
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(f) Metallization

a8 2. poly-Si TFTS A|z2-FA.
Fig. 2. Fabrication process for drain offset
poly-Si TFT.
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Fig. 4. LrLox characteristics at Vg=1, 3, 5 V
for poly-Si TFT's with drain voltage
of : (@ -1 and (b) -5 V.
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