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Analysis of Electrical Properties of Two-step Annealed
Polycrystalline Silicon Thin Film Transistors

WA -m R AT w
(Kwon-Young Chot + Min-Koo Han * Yong-Sang Kim)

Abstract - The amorphous silicon films deposited by low pressure chemical vapor deposition are crystallized by the various
annealing techniques including low-temperature furnace annealing, excimer laser annealing and two-step annealing. Two-step
arnealing is the combination of furnace annealing at 600 [C] for 24 h and the sequential furnace annealing at 950 {C]/ 1h or
the excimer laser annealing. It is found that two-step annealings reduce the in- grain defects significantly without changing
the grain boundary structure. The performance of the poly-Si thin film transistors (TFTSs) produced by employing the
two-step annealing has been improved significantly compared with those of one-step annealing.
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Fig. 1 The scanning electron micrographs of grain structure
in the polysilicon films. (a) large but heavily defected
grain of furnace annealed polysilicon film, (b) small
but defect—free grain of laser annealed polysilicon
film
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Fig. 2 The crystallinity as functions of film thickness and
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Fig. 3 The crystallinity behavior of FA polysilicon films
. (filled symbol) and amorphous silicon films (open
symbol) according to laser energy density
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Fig. 5 The transfer characteristics of two-step annealed p
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Table 1 Device Parameters of the various polysilicm TFTs
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Type V) (emivs) (A (pA) (X107
LT-FA 192 107 5416 BT 0518
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LT-FA+IIT-FA 128 1287 2896 3745 0.773
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(500A, 300mi/cm®)
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