Chapter 10
Conclusions

The design of low impedance power distribution networks is a key element in
achieving high performance integrated circuits. The inductance of the power grid
is a primary obstacle to achieving this goal. Proper allocation of the decoupling
capacitors can significantly reduce the network impedance. The effective series
resistance and inductance of a decoupling capacitor are key factors in reducing the
effectiveness of the decoupling capacitor. The resonant circuit formed within the
power network increases the impedance of the network near the resonant frequency.
The network impedance can be reduced by a variety of power grid structures, based
on area, resistance, and inductance tradeoffs. The package impedance also needs to
be considered when designing a power distribution network for high performance
integrated circuits.

Centralized power delivery systems have recently been used to dynamically man-
age power in heterogeneous high performance multicore systems, requiring a long
feedback path from the individual power domains to a single power management
controller. Additional power is dissipated in centralized power delivery systems due
to unnecessary data transport. The slow response from the long feedback path limits
real-time control over the energy budget, and all of the power management functions
located in one or a few places may not scale. Distributed, locally intelligent power
management approaches should therefore be considered to efficiently manage the
power budget in real-time. On-chip power networks with locally intelligent power
routers and specialized microcontrollers are therefore reviewed in this part.
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