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Abstract: In this paper, we propose a numerical method to model temperature dependent threshold voltage shift observed
in metal oxide thin-film transistors (TFTs). The proposed model is then implemented in AIM-SPICE circuit simulation
tool. The proposed method consists of modeling the well-known stretched-exponential time dependent threshold voltage
shift and their temperature dependent coefficients. The outputs from AIM-SPICE tool and the stretched-exponential model
at different temperatures in the literature are compared and they show a good agreement. Since metal oxide TFTs are
the promising candidate for flat panel displays, the proposed method will be a good stepping stone to help enhance

reliability of fast-evolving display circuits.
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Fig. 1. Normalized stretched-exponential functions at different
temperatures.
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Fig. 2. Instantaneous changes in stretched-exponential functions
with respect to the thermalization energy. The vertical lines are
the location of the time constants of the stretched-exponential
model at different temperatures.
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Fig. 3. Distributions of n(e) at different temperatures. The
vertical lines are the location of the time constants of the
stretched-exponential model at different temperatures.
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Equations for the exponential fitting lines are displayed and

Distributions  of 7., ()

R? is the coefficient of determination.
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Fig. 5. Comparison of threshold voltage shifts obtained from
SPICE simulation and the stretched Exponential model at
different temperatures.
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