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The Low Power Design of the Bus for Digital Signal Processor LS-DSP

CHE De-liang' 1I Jian-chuan' > SHEN Xu-bang'
1.Xi" an Microelectronics Technology Institute Xi' an 710054 China
2. College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China
Abstract With the development of fabricate technology for digital signal processor DSP  the power dissipation of the bus is the
main part of the whole power dissipation in DSP. This paper researches the power saving ways for address bus data bus internal bus in
LS-DSP . Bus coding technology has been used for that purpose. The experimental results show that the LS-DSP bus power can reduce
effectively when it uses the power saving ways discussed in this paper are used.
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Tab.1 Gray code mapping for different steps
4
4
=1 1=2 i=4
H H L H L
0 0000 0000 000 0 00 00
1 0001 0001 000 1 00 01
2 0010 0011 001 0 00 11
3 0011 0010 001 1 00 10
4 0100 0110 011 0 01 00
5 0101 0111 011 1 01 01
6 0110 0101 010 0 01 11
7 0111 0100 010 1 01 10
8 1000 1100 110 0 11 00
9 1001 1101 110 1 11 01
10 1010 1111 111 0 11 11
11 1011 1110 111 1 11 10
12 1100 1010 101 0 10 00
13 1101 1011 101 1 10 01
14 1110 1001 100 0 10 11
15 1111 1000 100 1 10 10
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Inv _ code Algorithm if HMD Data _ value Bus _ value >n/2
begin
inv_ctil=1
Bus _ value = INVERT Data _ value
end
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begin
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Tab.2 Bus low power logical dissipation

W nW
102.912 12.86
647.019 78.769
417.537 56.16
LS-DSP FIR
FFT 1
70% 3
3 LS-DSP
Tab.3  The effect of power for LS-DSP bus with bus low power logical
L5-Dsp LS-DSP W LS-DSP W Ls-Dsp
FIR 1.75 1.225 1.73 1.211 1.1%
FFT 2.16 1.512 2.04 1.428 5.56%
1.86 1.302 1.81 1.267 2.7%
1 LS-DSP
3
2
2 LS-DSP 1 168uW LS-DSP
3
4.2
4 1S-DSP
4 LS-DSP
Tab.4 The effect of gray address for low power LS-DSP address bus
128 250 63 127 0 49.2%
256 504 130 255 0 49.4%
512 1 007 267 511 0 49.3%
1024 2034 512 1023 0 49.7%
5 LS-DSP 500

1 000
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5 1S-DSP
Tab.5 The effect of low power circuit for LS-DSP data bus

500 5072 1183 4322 1029 14.8%
1 000 11 905 2743 10 679 2413 10.3%
500 7 883 1397 5873 531 25.5%
1 000 15 841 3617 11 753 1410 25.8%
1 1S-DSP LS-DSP
49% 10%
25%
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