Prof. Anjan Chakravorty
IIT, Madras.

Prof. Yogesh S. Chauhan
IIT, Kanpur.

o -

TUTORIAL TOPIC:

Compact Modeling of Semiconductor Devices

TUTORIAL:

In the first part of the tutorial compact modeling of bipolar devices will be elaborated. Starting from the
p-n junction diode, we will discuss on how to obtain an equivalent circuit model for an n-p-n transistor.
Key model equations will be elaborately discussed from the viewpoint of modern silicon germanium
heterojunction bipolar transistors. Extraction of the model parameters and Verilog-A implementation of
the model will be elaborated. Few research problems and their possible solutions on the non-quasi-static
delay and correlated noise models will be presented. A discussion on the compact model development of
high voltage LDMOS transistor will follow.

In the second part, we will discuss on compact modeling of MOS transistors. We will start with threshold
voltage based industry standard bulk MOSFET models BSIM3/4 and then discuss charge based BSIM6
model. Symmetry in MOS models and its impact on harmonic balance simulation will be explained. Then
will move on to limitations of bulk MOSFET and introduce multigate transistors FinFET and UTBSOI FET.
Here will talk about industry standard multigate models for FInFET and nanowire transsitros. Finally, we
will close with discussion on future of FinFET with III-V and Ge MOSFET.
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