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Abstract

This paper presents a high level synthesis method targeting low power consumption for
data-dominated CMOS circuits (e.g., DSP). The high level synthesis is divided into three basic
tasks: scheduling, resource and register allocation. For lower power scheduling, we increase the
possibility of reusing an input operand of functional units. For a scheduled data flow graph, a
compatibility graph for register and resource allocation is formed, and then a special weighted
network is then constructed from the compatibility graph and the minimum cost flow algorithm is
performed on the network to obtain the minimum power consumption data path assignment. The
formulated problem is then solved optimally in polynomial time. This method reduces both the
switching activity and the capacitance in synthesized data path. Experimental results show 15%
power reduction in benchmark circuits.
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Fig. 1. High Level Synthesis Flow.
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k3 1. 28 32l HEE Wgke] k9] 293 81 bit @)

Table 1. Unit (per 1 bit) switching probability between variables in Figure 32(b).

o E a b c d e f g h
a 0.00000 - - - - - - -
b 0.18750 0.00000 - - - - -
c 0.17750 0.16750 0.00000 - - - - -
d 0.17500 0.16750 0.18250 0.00000 - - -
e 0.19875 0.20375 0.19375 0.21875 0.00000 - - -
f 0.22125 0.20875 0.19625 0.21125 0.17250 0.00000 - -
g 0.18000 0.27250 0.24500 0.23500 0.24625 0.22375 0.00000 -
h 0.37750 ‘ 0.38250 0.40750 0.40000 0.39875 0.37125 0.35500 0.00000

(@) 23 3.2(0)9 abc,dl S 100719] s1eje) 9l gholl gt =)

w4 w a b c d e f g h
a 0.00000 - - - - -
b 0.17353 0.00000 - - - - - -
c 0.17105 0.17228 0.00000 - - -
d 0.17177 0.17355 0.17118 0.00000 - - - -
e 0.21133 0.21150 0.21227 0.21135 0.00000 - - -
f 0.21248 0.21170 0.20988 0.21210 0.18710 0.00000 - -
g 0.18788 0.26650 0.24972 0.24730 0.25740 0.24965 0.00000 -
h 0.37102 0.39020 0.40198 0.40255 0.40470 0.34635 0.35430 0.00000

(b) 28 32(b)¢] a, b, ¢, d,ofl H& 1000709 {12 Ftell HEF H=)

w4 a5 a b c d e f g h
a 0.00000 - - - - - - -
b 0.17244 0.00000 - - - - - -
c 0.17153 0.17159 0.00000 - - - - -
d 0.17105 0.17189 0.17045 0.00000 - - - -
e 0.21110 0.21084 0.20888 0.21217 0.00000 - - -
f 0.21070 0.20861 0.21130 0.21155 0.18910 0.00000 - -
g 0.18706 0.26653 0.24884 0.25026 0.25711 0.25236 0.00000 -

0.37089 0.38868 0.40301 0.40174 0.40389 0.34559 0.35220 0.00000

(c) 18 3.2(b)4] a, b, c, d,°ll A& 2000712
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Fig. 3.4. Network Formulation for Register Compatibility Graph.
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Table 3. Characteristics of Benchmark Circuits.

Number of Operations | critical
benchmark resource allocation
muit(x)] add(+) | sub(-) | path
cascade 7 7 - 6 +(2), *(2), reg(7)
firtl 1 10 - 11 +(2), *(2), reg(7
iir5 10 10 - 8 +(2), *(2), reg(7)
wavelet 7 3 3 8 +(2), *(1), reg(?)
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Fig. 4.2 Power Consumption and Reduction Rates of
Benchmark Circuits.
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