ISSN 1000-1239/CN 11-1777/ TP
Journal of Computer Research and Development 44 7  1259~1264 2007

VLSI

150001

wdongxin@ hit. edu. cn

A High Level Synthesis Scheme and Its Realization for Low Power Design in VLSI

Wen Dongxin  Yang Xiaozong and Wang Ling
School of Computer Science and Technology Harbin Institute of Technology Harbin 150001

Abstract Power consumption is one of the most important problems used in electronic systems today.
High level synthesis can quickly trade off different objectives for complex designs during architecture
optimization. A design at high level synthesis in VLSI includes two important tasks scheduling and
interconnection. In order to lower power in design the two aspects can be considered simultaneously. In
this paper a high level synthesis scheme based on multiple voltages is proposed for low power design in
VLSI under the timing and the resource constraints. In this scheme both scheduling and interconnection are
considered to reduce power. First for a given control and data flow graph scheduling is done in Gain.
Then the buses are allocated by interconnection consumption. The register transfer level graph can be
optimized by the scheme in the end. In Gain scheduling the priority function includes the power gain the
mobility and the computation density of an operation which are three main factors in VLSI design. In
interconnection the transition activities on the signal lines and the coupling capacitances of the lines are
considered simultaneously based on RS model. This scheme is implemented in CDFG Toolkits.
Experiments with a number of DSP benchmarks show that the proposed scheme achieves an effective energy

reduction.
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Table 2 The Experimental Results of Benchmarks

2
Ef P
Benchmark Ein PJ Reduce
No . Tc Re Single Voltage
DFG The Synthesis Scheme %
Randomly Binding
1 biquad 44 2+ 2% 18236 4995.3 72.61
2 det 56 2+ 2% 43132 22768.2 47.21
3 ellipf 104 2+ 2% 23100 4436.2 80.80
4 fir7 44 2+ 2% 18236 4978.7 72.70
5 firll 60 2+ 2% 28724 8428.1 70.66
6 Tir7 88 2+ 2% 39212 10080.3 74.29
7 lattice 84 2+ 2% 23598 4331.9 81.64
8 nc 100 2+ 2% 82960 44771 .4 46.03
9 volterra 68 2+ 2% 43748 18842.2 56.93
10 wavelet 72 2+ 2% 73180 46086.2 37.02
11 wdf7 108 2+ 2% 49464 12427.7 74.88
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Research Background

With today’ s increasingly large and complex digital integrated circuit IC and system-on-chip designs power dissipation has
emerged as a primary design consideration. Reduction of power consumption in VLSI designs can be achieved at various levels of the
design hierarchy ranging from processing technology circuit logic architectural and algorithmic behavioral levels up to system
levels. It has also been long recognized that the most dramatic power saving is achievable at the algorithm and architecture levels
where computations are normally described using data/control flow graph. Thus in this paper a multiple supply voltage IC is
synthesized at the behavior level. A scheme of low power design in VLSI high level synthesis is also provided in this paper. Our

synthesis scheme considers both scheduling and interconnections to reduce power consumption.
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