CORDIC Methods

David Eberly

Geometric Tools, LLC
http://www.geometrictools.com/

Copyright (©) 1998-2008. All Rights Reserved.

Created: October 11, 1999
Last Modified: March 2, 2008

Contents

1 Discussion


http://www.geometrictools.com/

1 Discussion

CORDIC stands for Coordinate Rotation Digital Computer. The methods were first used in 1959 [1] to
solve trigonometric relationships that arose in navigation problems. In the early 1980s, the methods were
used by Hewlett-Packard for trigonometric function evaluation on the HP-35 calculator. A good discussion

of the topic is [2].

The functions that can be evaluated using CORDIC methods are sine, cosine, tangent, inverse tangent,
hyperbolic sine, hyperbolic cosine, hyperbolic tangent, inverse hyperbolic tangent, natural logarithm, nat-
ural exponential, square root, multiplication, division. In binary form the scheme consists of the iterative

equations

—k
Tht1 = Tk — MOpYr2

—k
Yrt1 = Yk +O0pTi2
Zp+1 = 2k — Op€p

where m € {—1,0,1} is a mode indicator, {e;}}_, is a sequence of precomputed constants depending on
m, and J§; € {—1,1} are appropriately chosen. The initial values g, 4o, and zo must also be appropriately
chosen. The following table provides the necessary values to obtain the aforementioned functions.

5 = 1, 2z>0 5, = 1, vy <0
-1, z.<0 -1,y =20
m=20 To given, yo = 0, z¢ given To given, yg given, zg =0
e =27F Ynit1 = ToZ0 Znt1 = Yo/ %o
m=1 zo=K,y9=0,20=10 o given, yg given, zg =0
e, = Tan"1(27%) Tpt1 = cos(8), yn+1 = sin(h) Znt1 = Tan™ (yo/x0), Tni1 = K\/22 + 42
K =TT} cos(cy)
m=—1 zo=K' 1y0=0,20=0 To given, yg given, zg =0
e, = Tanh™*(27F) Znt1 = cosh(0), yn+1 = sinh(6) Zny1 = Tanh ™ (yo/20), Tni1 = K'\/22 — 43
K’ = []}j_ cosh(e;) or
ro=w+1,yo=w-—1
Zn+1 = 0.5logw
or
zo=w+ 0.25, yo = w — 0.25
Tnar1 = K'\w.

Various parameters for the CORDIC scheme.
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