Background

As CMOS technologies shrink to below 90nm, the need for
accurate circuit simulation SPICE model becomes acute. The
current SPICE models, BSIM3 and BSIM4, are running out of
capability when used to simulate CMOS circuits built in these
technologies. The release of the new, speed and accuracy
improved HiSIM version 2.4 could not have come at a better
time to address these needs.

HiSIM SPICE model has been developed at the University of
Hiroshima, Japan, at the initiative of Professor Mitiko Miura-
Mattausch. The HiSIM model foundation is a departure from a
traditional approach known as ‘Vth-based CMOS Model,” and
is based on what is now known as a ‘Surface Potential-Based
Model." Surface Potential-Based Model accurately represents
the physics down to 65nm CMOS geometries and below.

Implementation History

Silvaco introduced the first version of the local optimization
strategies for HiSIM version 1.2 in 2002 in its UTMOST-III.
Since then, the parameter extraction methodology has been
reviewed thoroughly and updated to incorporate the ongo-
ing HiSIM model refinements and improvements.

The Challenge and HiSIM Solution

Conventional MOSFET models often use unphysical parameters
to smooth characteristics between the different operation modes.
As HiSIM employsthe drift-diffusion approximation and preserves
correctmodeling ofthe surface potentialinthe channel, valid over
all modes of operation, only physical parameters are necessary.
Therefore, HiSIM it is not only accurate, but it also reduces the
number of parameters needed to model a MOSFET device. This
approach resultsin ;

¢ No interdependence of major parameters
e Easy parameter extraction

¢ Smaller set of parameters sufficient to model device
characteristics

¢ Derivatives are continuous over the whole operating range
e One parameter set for all channel lengths and widths
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HiSIM simulation shows good accuracy.

Automatic Push-Button Extraction Sequence

An extraction procedure for the most recent version HiSIM 2.4 has
been implemented in the new Simucad’s UTMOST IV to provide
an easy to use, database-driven environment for the generation of
accurate, high quality HiSIM SPICE models.

The bundled push button HiSIM extraction methodology supplied with
UTMOSTIV can be easily customized by the end user to model difficult
technologies.
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UTMOST IV HiSIM extraction flow.
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Single scalable HiSIM model for a 90nm technology shows excellent fit.
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HiSIM model card for a 90nm technology.
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