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A Restricted Dynamically Reconfigurable Architecture for Low Power Processors

1. FUBHIC

TAKESHI HIRAO," TAKU ADACHI,* TETSUYA ASATf
and MASATO MOTOMURA'

Reconfigurable Processor (RP) has attracted wide attention as an approach to realize high-
performance and highly energy-efficient processors by mapping target program’s hotpath to a
reconfigurable data path. In this paper, we propose Control-Flow Driven Data-Flow Switch-
ing(CDDS) variable data path architecture for embedded applications that demand extremely
low power consumption and wide-range of usage. This Architecture is characterized by follow-
ing two features. (1)Aiming to achieve both flexibility and low power consumption by limiting
the scope of dynamic reconfiguration, (2)Aiming to smooth migration from the existing ar-
chitecture by mapping the existing instruction sequence to the data path. As a preliminary
evaluation, we have manually mapped small programs to understand fundamental character-
istics of the proposed architecture.
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Sepia Filter
add r1,r8,r6 :
lou r3,(r1+1) :
W rd,(r140)
lou r5,(r1+2) !
slir2,r3,8 :
slir3,r3,4 :
andi r4,r4,0xff
subr2,r2,8 |
slirtl,rd4,4
sli r3,r4,7
srir2,r2,8
muli 15,r5,200

Main Switch

Sub Switch

B 11 sepia filter 3
Fig.11 Sepia filter evaluation
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Table 2 Evaluation results

sepia filter 2 fiifl cre32 sbox

PE % 57 53 52 50
ST A 1 1 2 2
avFXA MR 3 3 5 5
Fr— Y ORI
(F4 7 VK 14 15 11 11

WITE
(LM32 SA7H5E /I kR) | 27/14=1.9 | 27/15=1.8 | 17/11=1.5 | 19/11=1.7

fhofsi 1A 7V E LT, avyTF A MRIEE
L7, £7. CDDS 77t 9 L —% OFIFHERM I3y
Sk EV T LEKPS, a vy TF A MERK
DF z—v BT ERL, MKT 2ma% LM32
EMU &I ICEHRE L 72, MFIEEE LM32 ST
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IZAA v F 2 flio THAGOENICER L, PE TL
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JER DY < 70 DAEFIEEDL B oo 2 LA Te,

& 3 sepia filter : WiFEE
Table 3 Sepia filter : Parallelism

EREER LM32 CDDS AYTEAR
& e | JHUTIRR | TR | EIE FEATIIEL
1 22 27 14 1.9 1
2 22 27 14 1.9 ImageSize
3 1 1 1 1 1
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Table 4 Sepia filter : Number of switch over arc
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2 22 27 6 ImageSize
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Fig. 12 Scalability
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