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Abstract

In a typical spread spectrum system, parallel correlator occupies a large fraction of power
consumption because of the large number of accumulators in the system. In this paper, a novel
accumulator is proposed that can reduce the power consumption in the parallel correlator. The
proposed accumulator counts the numbers of ‘1’ of the incoming input data. The counted values are
weighted and added together to obtain the final correlation value only at the end of the accumulation.
The proposed accumulator has been designed and simulated by CADENCE Verilog-XL and
synthesized by SYNOPSYS Design Compiler with 0.6 #m standard cell library. Power consumption
results have been obtained from EPIC PowerMill simulations. Simulation results are very
encouraging. First, the power dissipation is reduced by 22% and the maximum operating frequency
is increased by 323%. In addition, the parallel correlator using the proposed accumulators consumed
less power than the conventional active parallel correlators by 22%, and less power than the

conventional passive parallel correlator by 43%.
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Complement( 185 113 1.230 220 102 1.376 255 34! 1.545
Accurmutator”
Offset Binary 40 119 1162 | 19 109 1962 | 229 100 1373
Accumulator
Sign-Magnitude\ 20 ) o L7 | g | 9 | 1199 | 487 | 106 1.352
Accumulator
B =5 464 304 0.928 54 34 0.964 620 304 1.060
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&2 TF WY Al F AY awvl s A ¢
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ol A= Atal g o] aE]R] 7] wiel F 7}
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=

E:d 5. ¢3 oy dArl <l7bA 7)o Wy
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Table 5. Power consumption comparison with
other parallel correlators for cvelic

patterns.

e Au(mwW)
M=4 | M=8 | M=16 | M=32
2" s Complement Accumulator™ | 7.79 | 1566 | 31.23 | 6231
Binary Tree Adder” 1044117821 3394 | 6206
Offset Binary Accumulator”™ 55 11195 2376 | 479%
Sign-Magnitude Accumulator™” | 557 | 1114 | 2229 | 4435

Al 55

s 444 | 8% | 1T | 3530
6 W1y oY A=l oA 1] W

Aalske) A 4w ulw

Table 6. Power consumption comparison with
other parallel correlators for random
patterns.

z{a (mW)
M=4| M=8 | M=16 | M=32
2 s Complement Accunmlator™ | 617 | 1239 | 2475 | 4944

Binary Tree Adder™ 988 | 1714 | 3246 | 50.27

Offset Binary Accumulator” | 547 | 1096 | 2183 | 4396
Sign-Magnitude Accumulator'” | 542 | 1089 | 21.70 | 43.28
R 427 | 859 | 1700 | 3393
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