LOW POWER DESIGN OF
ELECTRICAL CIRCUITS
PROJECT

Very low voltage operation

of a 16-bit counter
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Introduction

® Course of project ——Reduction of voltage
supply
® Aim ——Finding an optimum voltage
® Theory
Dynamic Power

P=CVppf

Delay
Delay = KVgp / (V- V,)2Ph2




Circuit Design

= 16 bit counter
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Circuit Design

= Waveform
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Simulati
Device 0.5uM process
Vth=0.6V
Simulator
Cadence Spectre

Clock Frequency
Clock Period=16ns

Analysis Time
T =4ps




Simulation

= Results
Power=Vdd*[ | dt/T
Delay=16*Delaycik-a

vdd(V) | Power(W) | Delay(s) | Power*Delay(W.S)
5.24E-9
5.68E-9
7-49E-9
1.23E-8
3.20E-8
7-95E-8
Fail to work




Simulation

= Power
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Simulation

= Delay
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Simulation

= Power-Delay Product
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Conclusion

= Substantial decrease in power by decreasing
voltage.

= At lower voltages the increase in delay is
greater than at higher voltages.

= The optimum supply voltage is between
0.9V~1.1V.




Extension

= Low —voltage limitation of MOSFETs

Vt: Threshold Voltage

L and W: Effective dimensions of the gate
length and width

|4 : Drain current

K : Transconductance factor for the
MOSFET




Extension

» Reduce leakage power——
Multithreshold Technique

On non-critical path, high
threshold transistor can be
assigned, while on the
critical path, we use low
threshold transistor.
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