A Simple, Accurate Capacitance-
Voltage Model of Undoped Silicon
Nanowire MOSFETs

Shihuan Lin, Xing Zhou, Guan Huei See, Guojun Zhu,
Chengging Wei, Junbin Zhang, and Zuhui Chen

School of Electrical & Electronic Engineering
Nanyang Technological University, Singapore

May 6, 2009

s NANYANG

e ? | TECHNOLOGICAL
Q:‘:/ UNIVERSITY

Overview

Motivation

Model Equation

Simulation Results & Verification
Conclusion

el NANYANG

e ? | TECHNOLOGICAL
Qz UNIVERSITY




SINW MOSFETSs
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Modeling Capacitances in FET
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Charge Equation

» Gate Charge

o =27R[ Qg (y)dy

» Source and Drain Charge (Ward-Dutton method)

Q, = ZﬂRﬂl_%jQi (y)dy

[y
Qp = Z”RJEQi (y)dy

0
» Capacitance

Li=j
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Current Expressions

* Current Equation
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* Approximate Current Equation
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y EXpression

It is derived based upon current
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» Taylor's expansion
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Terminal Charge

Gate Charge

Qe
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Short-Channel Effects

¢ Short-Channel Current
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» Terminal Charge
y~(1+A¢j+ [u UZ*J
4H") Agl- 2H

_ 7). A
QG - 27[Rcox L|:(ng _¢s ) + 12H

L AF —Vuld +A¢ L(ng —55)

H™ 80 6H"

_Adt [1+ (i _?S)}rZym (Vo =)

— } Q, =7RC,,

6 2H
Qs = QG _QD

e NANYANG

| ? TECHNOLOGICAL
Q‘ UNIVERSITY

Overview

Motivation

Model Equation

Simulation Results & Verification
Conclusion

g NANYANG
| TECHNOLOGICAL

UNIVERSITY




Charge Verification
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Symmetry of Cxg
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Conclusion

* An approximate current equation is developed

» A simple charge model is derived based upon the approximate
current equation

* Accurate and valid in all region
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