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Nearly fully automated extraction of
VBIC models by optimization of
special rf-goals
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Discussion
! Standard procedure needs a lot of measurements

and modeling experts
! Sometimes special structures are needed
! Statistic needs intensive PCM data from various lots/fabs

! Customer immediately like to have models
! Maybe only 1-2 workings days available
! Stronger focus on rf-data (noise, power)



TMFreescale Semiconductor Confidential and Proprietary Information. Freescale� and the Freescale logo are trademarks
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006. 3

Advanced Modeling Scheme

Extraction by full
optimization fails!!

Expert extraction took
too long

Combine both in a type
of expert level program

Development started
6 years ago, triggered
by III/V-HBT

Flexible and open to
any kind of extention
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Standard features

Phyton script
as interface
UNIX platform 

Open to various simulators:
ADS, MICA

Open to various models:
VBIC, HiCUM

Import of standard
ICCAP (mdl) files

Filtering of data:
Weighting, errors

Usage of proved
extraction procedure:
ICCAP std. methods

Single device size:

" Methods often fail for high-GHz SiGe-HBTs
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Enhanced features

Phyton script
as interface
UNIX platform 

Multiple device sizes
in parallel

Import of add. File
Types: s2p, mdif

Added scalability:
C, R power

Alignment of
optimization parameter
for on technology

Import of noise data,
Load-pull data, ....

Stronger focus on
Rf-data: k-factor,
MSG, MAG, fT, fmax

" Combination of mathematics and expert knowledge works fine
" Over weekend extraction of models
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Customer Data

! pdf-file with comparison of measured and
modeled data to our (internal) customer

! Creation of ADS (1st-priority) and
cadence lib

! Combination with statistical data
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Example
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