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FPGA implementation of hyperbolic function based on CORDIC algorithm
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Abstract: The application of CORDIC(COordinate Rotation DIgital Computing) arithmetic in solving
transcendental function has become popular in modern engineering. A brief introduction of CORDIC
arithmetic was given in this study. Taking the hyperbolic sine and cosine functions as examples, the
method of realizing the arithmetic in FPGA was presented and simulated on ISE(Integrated Software
Environment) platform. The result showed this arithmetic was of good precision and instantaneity because
of using pipeline. This arithmetic has great practical value in some applications. In addition, a curve of the
relationship between the iterative number and the error obtained by the Matlab simulation of the
arithmetic can help designers planning the number of iterations for practical applications.
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Fig.2 Relation of iteration times and error
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Tablel Simulation results and error of hyperbolic sine function Table2 Simulation results and error of hyperbolic cosine function
[ sinh (6 sinh (6) theoretical value absolute value error 4 cosh () cosh () theoretical value absolute value error
-1 -1.170 166 -1.175 201 0.005 035 -1 1.539 001 1.543 081 0.004 080
-1/2 -0.513 916 -0.521 095 0.007 179 -1/2 1.124 146 1.1276 26 0.003 480
-1/4  -0.244812 -0.252 612 0.007 800 -1/4 1.029 358 1.031 413 0.002 055
0 0.005 493 0 0.005 493 0 1.001 404 1 0.001 404
1/4 0.244 873 0.252 612 0.007 739 1/4 1.029 419 1.031 413 0.001 994
12 0.513 977 0.521 095 0.007 118 12 1.124 084 1.127 626 0.003 542
1 1.170 105 1.1752 01 0.005 096 1 1.538 940 1.543 081 0.004 141
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Table3 Comparison of resource consumption

pEA method slice registers  slice flip flops  slice LUTs  maximum frequency/MHz
4 Zale method in this paper 180 341 338 265.684
IP Core 676 1268 1304 182.357
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