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aech . are analytical models developped for Integrated
Outline Circuit (1.C.) simulations.
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» Background
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* 45nm data
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» Conclusion

Compact Model

Tradeoff

extenslbllity accuracy
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Motivation (1/2)

e Designer request: how to boost devices?
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Outline — Objectives:

1) Characterization of Back bias effects
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rroauction 2) Back bias effects incorporation for the modeling of state of the art

» Background devices
* 45nm data 3) Physical based approach for surface potential based models
» Charge Sharing

e Conclusion
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Surface potential based models

e Poisson equation integration:
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Surface potential based models

One master equation suitable for each region
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* Replacing Vth-based models because
no smooting functions between different regions &
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aech . Ideal constant doping - Long device (10pm):
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t GATE VOLTAGE (V)
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e Conclusion

Body effect :
sensitivity of Vth (subthreshold region) to back bias
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Body effect signature
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Lost of control of the channel for high VB:

e enhanced with shortest devices

* high VD polarizations
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Conclusions / Perspectives

Electrical characterization:

— Vth(Vb) for 45 and 65 nm node

— Lost of control for tuning the Vth for short devices.
Compact modeling:

— Body effect reproduction requirements for design applications

Dynamic charge sharing:
— Surface potential dependence of the geometrical coefficient

— Geometrical coefficient incorporated in Surface Potential
Equation

— Reproduce Vth(Vb) 45nm and 65nm data under high and low
VD and various L

Evaluating this approach on PSP model (on going):
— Requires symmetric linearization (Id-VQ)

21
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