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Abstract
In this project, we intend to

thoroughly In this thesis, we firstly
develop a new pattern-depended MILC
thin film transistors (PDM TFTs) with
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standard four masks process. The
experiment results demonstrate that the
electrical properties of PDM TFT’s can be
significantly improvement by carrier
mobility enhancement and superior gate
controllability. Experiment results show
that the field effect mobility is highly
depended on multi-channel width. For the
same gate length L=5um, the field effect
mobility increasing with channel number,
resulting its poly-Si grain size enhanced
by channel width limitation effect. In
addition, experiment results also show that
the ten multiple nano-wire channels has
better switch behavior than single-channel
TFT. It can be explain that the ten
multiple nano-wire channels TFT has the
better gate controllability due to its
nano-wires structure behavior than single
channel TFT. The lateral electrical field of
ten multiple nano-wire channels TFT can
be effectively reduced by additional two
side-gates control. These PDM TFTs
process is compatible with CMOS
technology, and involves no any extra
mask process. Such PDM TFTs are thus
highly promising for use in future
high-performance poly-S TFT
applications, especially in AMLCD and
3D MOSFET stacked circuits.
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Device name Gate length Channel Each channé | Effective channel
L number width width W
L5M10 5um 10 67nm 0.67um
L5S1 5um 1 Jum dum
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Fig. 5a Device 1d-V g characteristics of
L5S1 (L/W = 5um/1um) polysilicon TFT.
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Fig. 4aDevice 1d-V g characteristics of
L5M 10 (L/W = 5um/67nmx10) Fig. 5b Device |d-Vd characteristics of
polysilicon TFT L5S1 (L/W = 5um/1um) polysilicon TFT.
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Fig. 4b Device |d-Vd characteristics of
L5M 10 (L/W = 5um/67nmx10)
polysilicon TFT
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