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Coarse Grained Reconfigurable (CGR) Systems

Abstract

In the context of coarse grained reconfigurable systems we present a power estimation model to guide the designer in deciding which part of the design may benefit from the application of a
power gating technique. The model is assessed by adopting a reconfigurable core for image processing targeting an ASIC 90 nm technology.
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Parameters Specification

Architectural parameters

LRs composition imposes the number

of gates and their typology

(combinatorial and sequential cells),

determining the  clk_LR3

region basic

consumption.

Functional parameters

Input data impose the behaviour of
the reconfigurable design and the
activation time of LRs.
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ID_net Net Sbox O | Sbox 1 | Sbox 2 LRs
1 a 0 o) 0 LR1, LR2, LR4
2 B X X 1 LR2, LR3 B
3 1 1 o) LR2, LR4, LR5

Technological parameters

The targeted technology decides
the ratio between the two power
consumption terms. As transistors
get smaller the contribution of
the static contribute gets larger
and not negligible anymore.
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Hiso: estimated number of isolation cells.

Hreg: number of sequential elements.

H#real iso: real number of instantiated

isolation cells.

Hreal_reg: number of sequential elements

replaced by retention cells.

(Estimation errors are give in brackets.)
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Static Power Estimation Model.

P on(LRi): static power consumption of the considered region

I:)IkgON (LRI) T ISOoverhead(I—Ri) = Wwhenitis activatec

ISO_, ..1eaq(LRI): static power consumption due to the overhead
of inserting the isolation cells within the neighbouring LRs.

Z[Plkg (Cm b) T I:)Ikg (RC)*# r.eg]*TiON T

T [Plkg (ISOON )*#iSO *TiON T I:)Ikg (ISOON )*#iSO = (1_TiON )]

Plkg ON: summation over all the actors within the LR, weighted by the LR percentage of activation time TiON, of the:

* leakage power due to the combinatorial logic, P, (comb);

* leakage power due to the sequential cells, derived as the number of them (#reg) multiplied by the average
consumption of a retention cell (P, ,(RC)) whereby they are replaced;

ISO_,..1eaq: SUMmation of the number of isolation cells (#iso) within the LR multiplied by:

the average consumption of an active isolation cell (P, ,(ISOqy)) multiplied by the activation time Tigy;
the average consumption of an inactive isolation cell (P, (IS0 )) multiplied by the inactive time (1- Tigy).

Methodology Assessment
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Histograms report results for the three designs where PG is applied
(PG_n), a design where CG is applied, and a design without power saving
(Base). PG_1 has the best tradeoff between power saving and area
overhead. As expected, CG is capable of saving larger dynamic power
and presents quite no area overhead, but it is not capable of proving any
benefit in terms of static power consumption.
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Conclusions and PhD plan
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To assess the efficiency
of the proposed model
we compared different
designs:
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The presented power estimation model allows us to predict when a LR
benefits from the application of PG techniques.
As a future PhD plan, it is necessary to:

" develop dynamic model: a similar study about the dynamic power
consumption should be executed, in order to derive a dynamic power
estimation model.

" asses technology: different technologies need to be explored, to

check whether the proposed model need to be adjusted.
" automate strategy: integration of the proposed parameter analysis

and estimation model within the MDC automatic flow.



