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Degradation behavior and degradation mechanism of
bridged-grain polycrystalline silicon thin film
transistors under AC gate bias stress
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Abstract: Degradation behavior and degradation mechanism of bridged-grain (BG) polycrystalline sili-
con thin film transistors (TFTs) under AC gate bias stress are studied and investigated. It is found
that dynamic hot carrier (HC) effect dominates the device degradation. The degradation is only related
to gate pulse falling time (¢#;). Faster ¢ brings larger dynamic HC degradation. Compared with normal
poly-Si TFTs, the dynamic HC degradation of BG poly-Si TFTs under the same stress is greatly re-
duced. By selectively doping the active channel, the multiple PN junctions inherent can effectively

share the voltage drop, resulting in better dynamic HC reliability. Based on transient simulations, the
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related degradation mechanism is clarified. All test results indicate that such high-performance and

highly reliable BG poly-Si TFTs have great potential in system-on-panel applications.

Key words: bridged-grain; polycrystalline silicon; thin film transistors; AC gate bias stress; dynamic

hot carrier
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Fig.1 (a) Cross-sectional schematic of the BG poly-
Si TFT and waveforms of AC gate stress ap-
plied to the gate electrode with source/drain
electrodes grounded. (b) AFM image of pho-

toresist pattern of BG lines.
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Fig.2  Transfer curve comparison between normal
poly-Si TFT and BG poly-Si TFT with the
same W/L. The inset is 1/(V,—Vy)? Vs,
In[14/C Vg4 —Vy) ]for both normal poly-Si
TFTs and BG poly-Si TFTs.
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Fig.3 Transfer curve degradation of normal poly-Si
TFTs and BG poly-Si TFTs under gate AC
bias stress, measured at V4= (a) —0.1 V

and (b) —5 V.
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Fig. 4 I, degradation dependent on stress time
under the gate static stress in the normal
poly-Si TFT and BG poly-Si TFT.
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Fig.6 (a) Schematic of steady state of the channel/

drain junction and channel/source junction.
(b) Schematic of HCs formation during ¢;.
Cc)

during ¢,.

Schematic of carrier recombination
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Fig. 7 Extracted E, at 5 nm below the oxide/
channel interface along the source side to
the drain side at the end of #; in an normal
poly-Si TFT and a BG poly-Si TFT. Insets:
E, distribution in a normal poly-Si TFT
(top) and a BG poly-Si TFT (bottom) at

the end of ¢;.
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Fig. 8 Extracted J, at 5 nm below the oxide/

channel interface along the source side to
the drain side at the end of ¢#; in an normal
poly-Si TFT and a BG poly-Si TFT. Insets:
J . distribution in a normal poly-Si TFT
(top) and a BG poly-Si TFT (bottom) at

the end of ¢;.
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