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Abstract: In this paper, we investigated an anomalous hump phenomenon under the positive bias stress
in p-type LTPS TFTs. The devices with inferior electrical performance also show larger hump
phenomenon. which can be explained by the sub-channel induced from trapped electrons under thinner

gate oxide region. We can confirm that the devices with larger hump have larger interface trap density
(Dy) and grain boundary trap density (Ny.p) extracted by low-high frequency capacitance method and
Levinson-Proano method, respectively. From the C-V with I-V transfer characteristics, the trapped
electrons causing hump seem to be generated particularly from the S/D and gate overlapped region.
Based on these analysis, the major cause of an anomalous hump phenomenon under the positive bias
stress in p-type poly-Si TFTs is explained by the GIDL occurring in the S/D and gate overlapped region
and the traps existing in the channel edge region where the gate oxide becomes thinner, which can be
inferred by the fact that the magnitude of the hump is dependent on the average trap densities.
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Fig. 1. The cross-sectional schematic of the LTPS TFTs.
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Fig. 2. Representative transfer characteristics of the p-
channel LTPS TFTs at saturation region (Vps= -10.1 V).

Table 1. Extracted electrical parameters of LTPS TFTs.

- Vru SS IFE
Thickness (V) (V/dec) Lon/ Lot (cm®/V:s)

40 nm -353 0.42 1.1x10° 75.2

80 nm -6.09 131 0.5x10° 363
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Fig. 3. An anomalous C-V transfer characteristics of the
p-channel LTPS TFTs with (a) the 40 nm and (b) the

80 nm active layer thickness at different frequencies.
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Fig. 4. Transfer characteristics as a function of PBS
duration for LTPS TFTs with constant gate stress
voltage of 20 V, while the source and drain electrodes
were grounded.
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Fig. 5. Transfer characteristics of the LTPS TFTs with
different channel widths before and after stress under
PBS condition of 20 V for 1,000 s at the linear region of
Vps=-0.1 V.
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Fig. 6. E:xtracted interface trap density (Dy) versus
V-Vru in sub-threshold region of LTPS TFTs.
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Fig. 7. Extracted grain boundary trap density (N for
LTPS TFTs.
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