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Abstract

High-speed complex-number arithmetic units are essential to baseband signal processing of modern
digital communication systems such as channel equalization, timing recovery, modulation and
demodulation. In this paper, a new complex-number multiplication algorithm is proposed, which is
based on redundant binary (RB) arithmetic combined with radix-4 Booth recoding scheme. The
proposed algorithm reduces the number of partial product by one-half as compared with the
conventional direct method using real-number multipliers and adders. It also leads to a highly parallel
architecture and simplified circuit, resulting in high-speed operation and low power dissipation. To
demonstrate the proposed algorithm, a prototype complex-number multiplier—accumulator (CMAC)
core with 10-bit operands has been designed using 0.8~ #m N-Well CMOS technology. The designed
CMAC core contains about 18,000 transistors on the area of about 1.60 x 1.93 mm’. The functional and
speed test results show that it can operate with 120-MHz clock at Vpp=3.3-V, and its power
consumption is given to about 63-mW.
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Fig. 6. Test board for testing the CMAC chip.
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Table 4. Power dissipation characteristics of
the fabricated CMAC chip.

ALAY V]| B8 #3< [MHz] | HHEE [mW]
33 120 63.03
30 110 5250
25 100 HB
2.2 R0 28.38
18 40 6.3

k> 5. 10-bit CMAC A& F8 B4
Table 5. Summary of the 10-bit CMAC.

0.8-pm double metal—‘

Technology N-Well CMOS
Total transistor integrated 18,000
Layout area 160 x 1.93 mm’
Latency 4 clock cycles
Operating clock frequency 120-MHz @3.3-V

Power dissipation 63-mW @3.3-V, 120-MHz

Layout density 5.8k Transistors/mm®
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02l 8. CMAC #¢] Schmoo plot.
Fig. 8. Schmoo plot of the CMAC chip.
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