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Abstract

High performance is required with small size and low power in the mobile embedded system. A CORDIC
algorithm can compute transcendental functions effectively with only small adders and shifters and is suitable
one for the mobile emrbedded system However CORDIC unit has performance degradation according due to
iterative inter-rotations. Adder design is an important design unit to be optimized for a high performance and
low power CORDIC unit. It is necessary to explore the design space of a CORDIC unit considering trade-offs of
an adder unit while satisfying delay, area and power constraints. In this paper, we suggest a CORDIC
architecture employing a heterogeneous adder and an optimization methodology for producing better optimal
tradeoff points of CORDIC designs.
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Initialization:

z(0)=P, y(0)=0, 2(0)=0
Micro-rotation:

For ¢ = 0 to

z(i 1 —p@)27 | [z
L,&IB] - L(i)z—i “(1) “y((z))]
Angle update:
2(i+1) = 2(5) — p(i)a(s), :
714 a(i) =tan™'(277)
END
Scaling:
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vz )
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Fig. 1. Mero-rotation and Scaling of CORDIC
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Table 1. Rate of Adder(RCA) in OORDIC unit

Bit~width Delay Area Power
16 88.54% 35.33% 45.80%

24 92.48% 39.87% 51.48%
32 94.15% 42.42% 54.60%

52 96.48% 45.48% 58.80%

64 97.05% 46.61% 59.82%
128 98.51% 49.03% 62.63%
Mean 94.64% 43.14% 55.52%
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