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Abstract

In this paper, we propose a hi-speed/low-power Extended QRD-RLS(QR-Decomposition Recursive Least Squares)
equalizer with systolic array structure. In the conventional systolic array structure, vector mode CORDIC on the boundary
cell calculates angle of input vector, and the rotation mode CORDIC on the internal cell rotates vector. But, in the
proposed structure, it is shown that implementation complexity can be reduced using the rotation direction of vector mode
CORDIC and rotation mode CORDIC. Furthermore, calculation time can be reduced by 1/2 since vector mode and rotation
mode CORDIC operate at the same time. Through HDL coding and chip implementation, it is shown that implementation
area is reduced by 23.8% compared with one of conventional structure.
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9 14) -9) 9 -29) 0)
2172, | (493 (-1068, (1164, 097, 005,
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U] 6.44) 0.41) 02D 061} 03)
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0 0.04 0.02—-0.15

Rm=1 o "0 0.08-020 (172)
0 0 0 038
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_|-7063
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AoX 7 R™ 1) Pln) & F3HE th&3} 2ol
371 29y A Aol 49
—0.9182
_ |—3.3752
W) =1 6789 (18)
9.4491
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o]l defjx= At oA AlEgold & 479 72
€9 g Front-end 3 78L JFP3}Id. HA
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Table 11. Area_Report for synthesis result of proposed
structure.
2u 71&F 29 | AT 29
= Area_Report | Area_Report
Hierarchial Cell Count 4127 2880
Hierarchial Port Count 233024 151616
Leaf Cell Count 214979 150360
Combinational Area 11519268 8638802
Noncombinational Area] 283754. 354815
Net Area 0 0
Design Area 11803023 8993618
E 12 HictPxe} 7fEF x| HAdHW
Table 12, Gate count comparison for proposed structure.
T8 NEFR A=
A 214979 150360
A3 (ur) 11803023 8993618
HHu)& 100% 76.2%
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