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The Power Problem

A High frequency and chip density lead to high power
Todayods micropr 081&8s or s consum
Future microprocessoramay consumeover 200NV

A Power has an impact on:

System performance (battery life)

Chip performance (circuit speed)

Packaging and cooling ¢ost)

Signal integrity: Inductive kick (Ldi/ dt), IR drop noise, etc.
Physical reliability: Electromigration, hotcarriers, etc.

A Poweris a problemin both portable & fixed equipment
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Impact on Performance
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Power dissipation affects chip speed in two ways:
Power supply (voltage) variations (IR dropl.di/ dt drop)
Temperature variations

Power supply reduction causes a circuit to slow down
A 5% reduction inV g, may cause a 15% increase in gate delay

Increased temperature has a Vooo g
complex effect on speed W
Traditionally: slow down | _4[J y

Vdd
Today: gates speedip, wires slow down T
Overallresutd e pends on t h{ 0 mL X0 T

Speedup is not necessarily a good
thing, due to thermal runaway
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