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Abstract:

The COordinate Rotation DIgital Computer (CORDIC) algorithm is a well known and widely
studied method for plane vector manipulation. CORDIC computation adopts only primitive
arithmetic operations – algebraic addition and shift - instead of multiplication. The CORDIC
algorithm has become a widely used approach to elementary function evaluation when the silicon
area is a primary constraint. The main drawback is the intrinsic low performance due to the
iterative nature of the algorithm. Many modifications of the algorithm have been suggested to
improve its performance [1,2,3].

While there are numerous papers covering various aspects of the CORDIC algorithm, very few
concentrate on implementation in FPGAs [4].

The aim of this paper is to propose CORDIC schemes for fast and silicon area efficient
computation of the sine and cosine functions that are suitable for FPGA-based implementation.
The results of theoretical investigation into different CORDIC schemes for fast computation of
sine and cosine will be presented. Summary of VHDL coding and simulation of selected CORDIC
algorithms for sine and cosine will be given. The resultant implementations will be analysed and
compared. The specifics of the FPGA implementation medium in terms of constraints and
resources will be discussed.

Finally, the paper will discuss approaches to incorporating CORDIC sine and cosine generators in
small satellite on-board computer systems for specialised digital signal processing tasks.
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