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e Limits of CMOS
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CMOS VOLTAGE SCALING
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POWER DENSITY VS. GATE LENGTH
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CMOS LIMITS

Normalized threshold
y=V; (1_ k’7) /ny,

Overdrive factor

k:VDD

Vi

Technology and architecture
dependent parameter

:Tvt a/VCOX .8 _k
m=— G @ k)

t(y)

300

200

100

A

m=1000

Optimum quasi
independent of m

V+ optimal around 200 mV independently of technology and architecture




CMOS LIMITS
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V+ optimal around 200 mV independently of technology and architecture
Voo optimal around 600 mV for high performance regime

Voo optimal around 400 mV for near-threshold regime
Voo optimal around 250 mV for sub-threshold regime

No solution for ultra low power with CMOS




e Adiabatic Solutions
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ULTRA LOW POWER SOLUTIONS
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CMOS QUASI ADIABATIC LOGIC leti
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ceatech NEMS CMOS COMPARISON
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COMPARISON OF CMOS AND NEMS LOGIC I,Eti
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Strong effect of contact resistance

Contact technology is challenging
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e Capacitor Based Adiabatic
solutions
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Constant supply voltage

Conventional CMOS
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CAPACITOR BASED LOGIC
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VARIABLE CAPACITANCE TECHNOLOGIES Ieti

* Electrode geometry variation
e Permitivity variation

Microcapacitor example

V Ve peu différent
G )
de zéro

E23 0

| 20




CONCLUSIONS

Adiabatic principle is « the » solution for ultra
low power

Reversible logic not necessary in a first step

Choice of technology not yet clear but capacitor
based logic seems promising
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