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Process Characterization

SPICE Modeling for analog/mixed signal
Circuit Simulators support
SPICE Model

e BSIM3v3, Monte Carlo, Matching
e VBIC, Gummel Poon

* HV CMOS Process (50V, 90V)
Device Matching

* Mismatch Simulation

* Simulation Models (Suitable for Monte

RF-SPICE Modeling

e RF-CMOS, Inductors, R’s, C’s, Varactor s
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Measurement and Extraction m%émE (1)

n

for active devices

for active and passive devices Agilent Technologies

optimizer “params”

dc measurements (resistor, jfet, mos)
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Measurement Equipment 3

HP 4145, HP 4155
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Bipolar Transistors -l-—_ll
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Bipolar Transistor Models at mc%:_msmnqof\masm

still used by most of the designers

to overcome some shortcomings: extended model for SiGe
for the next generation: additional subcircuit:

overlap capacitances, substrate effects, tunneling

supported at austriamicrosystems since 1998

mainly because there is no further development in VBIC
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Supported Circuit Simulators m%_ Models

Simulator Bip-Transistor Model Comment on VBIC-
Implementation
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Availability of Mextram and HICUM

Simulator Bip-Transistor Model
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Measurements (1)

DC measurements
from -40 up to 125°C (future: -50 to 200°C)

on separate teststructures

forward and reverse measurements
on HF-teststructures
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Measurements (2)

S-Parameter measurements for several bias points up to 6GHz
for fmax-determination: up to 40GHz
on HF-teststructures with open deembedding

on bonded dies
(future: on-wafer measurements)
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Standard Gummel-Poon Model

Avalanche effect is not modeled
RC constant

Self heating is not modeled
Early effect is oversimplified

Substrate pnp is missing

gives reasonable accuracy outside the deep saturation region
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Extended SGP-Model

- bipolar transistor

- current controlled current source

- external collector resistor
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xtended SGP-Model: Re EI-I
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VBIC-Model

o Complex: 7 internal nodes (instead of 2 for SGP)

o (Characterization is more difficult

* Reduced simulation speed
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VBIC-Model: Results

0

10

+.....Uch=3V

|
-12 -10 -8 -6 -4 -2

0.6 0.7 08 0.9 1 11 10 10 10 10 10 10
UBE [V] IC/AREA [A/um

concerto-16

austriamicrosystems



VBIC-Model: Results (2) R N
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The End
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