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why Model?

= State-of-the-art technologies often do
not have state-of-the-art models

= Competitive edge over other
companies using the same foundry

= Better understanding of device
characteristics and their stren
and weaknesses
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Modeling Challenges

= Accurate models over temperature
and bias up to 100 GHz

= Devices with fr up to 200 GHz require
good calibration and de-embedding

= Standard models in simulators are
optimized for silicon-based devices

= Corner models are needec
accommodate process vani
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Hardware Platform

» RF source

— Agilent 8510C vector network
analyzer

— Agilent 8510XF millimeter-wave
controller (50 MHz — 110 GHz)

= DC source

— Agilent 4142B modular DC
source / monitor

= Probe station
— Karl Suss PA20C

— Trio-Tec
(—40°C - 20 l
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Software Platform

= Agilent IC-CAP
— Instrument controller for measurements
— Tied into Spectre and ADS for simulation

= Cadence CIC (custom IC) design tools
— Analog design environment — Spectre
— RF design environment — Agilent EEsof REDE

= Agilent ADS

= IDS DataPower
— PCM and circuit data analysi
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Parasitic De-Embedding

= Pad parasitics must be de-embedded from device
measurements

= Simple LC model of pads not accurate at f > 50 GHz
= Distributed CLC network more accurate up to 100 GHz
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Overcoming Model Deficiencies

Standard model does not adequately model
capacitance as a function of voltage and temperature

Custom model to improve model
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Temp
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Corner Modeling
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Conclusions

= Parasitic de-embedding of pads can be
achieved with distributed model

= Model limitations can be overcome with
custom model implementation

= Corner models can be achieved with
synergy between process control me
data and model parameters
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Presenter Biographies (con’t.)

Dr. Robb Johnson, Director of Technology. Dr. Robb Johnson comes to
Inphi from IBM Microelectronics, where he managed the SiGe Technology
Development Group in Burlington, Vermont. While with IBM, Dr. Johnson was
instrumental in the development of their SiGe BICMOS processes. Throughout
his career, Dr. Johnson has worked on the design, fabrication, characterization,
and modeling of transistors and passive elements at radio frequencies and has
implemented them in basic RF building blocks. Dr. Johnson has authored or co-
authored more than 25 papers and conference proceedings in the fields of
silicon-on-sapphire MOSFETs and SiGe HBTs. He received his B.S., M.S., and
Ph.D. in electrical engineering from the University of California, San Diego.

Think fast.
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