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Introduction

Case I: 180 nm CMOS
Case Il: 110 nm CMOS
Case llI: 90 nm CMOS

Conclusions
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Non quasi-static model (NQS)
channel segmentation
consistent AC/transient

Gate- and substrate- parasitics scale
with multi-finger layout

R ~WJ/(L*Ng)
Rsg: Rps ~ W,
Rg ~1/\W;

Rpss ~L/(W¢*Ng)
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Source=Bulk

Gate Drain
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Layout of RF multi-finger MOSFET

Ground-Signal-Ground (GSG) RF

Number of fingers — N Pads

Finger Width — W; 2 port configuration

Gate Length — L Open-Short de-embedding
structures
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Real & Imaginary 2-port Y-parameters up to 30GHz
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Long/short gate and inversion capacitance

M. Bucher e.a. Int. J. RF and Microwave CAE, 2008
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f- versus IC in 110nm CMOS, EKV301.02 model
IC =15 / lgpec Where Ig e, = 15*WIL

Highest f; is reached at IC ~10-30 (!)

Most probable range for biasing of RF circuits for low noise is:
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DUTs: NMOS*, PMOS
nominal L =70 nm, W =2 um
multi-finger Ng = 40

: Comparison with BSIM4
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EKV3: analog/RF IC design-oriented, charge-based, compact model

Implementations in:
ELDO (Mentor Graphics)
Smash (Dolphin)
Spectre (Cadence).
Parameter extraction support (GMC Suisse & AAMOS)

Model covers all RF aspects from DC to RF (small/large signal
Including NQS) and Noise.
Extended RF validations in 180nm, 110nm, 90nm CMOS.

Fully scalable with L, W, NF, bias, f, technology
Simple model structure & parameter extraction.

Relation to advanced analog/RF IC design.
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