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CORDIC Background

J. P. Deschamps, G. A. Bioul, G.D. Sutter, Synthesis of Arithmetic Circuits



4A Background 4 Young Won Lim
02/04/2012

(x0, y0)

R

Vector Rotation (1)

(x1, y1)

(x0 , y0)

R

(x1 , y1)

x0

y0

x1

y1

x1 = x0 cosα − y0 sinα

y1 = x0 sinα + y0 cosα



4A Background 5 Young Won Lim
02/04/2012

Vector Rotation (2)
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Vector Rotation (3)
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CORDIC Iteration Equations

x = cosα

Given Vector  
Given Angle 

Rotate
Computing 
new coordinates

Given Unit Vector 
 Given Angle α

Rotate

y = sinα

Given Vector  
Given Angle α

(x0, y0) x1 = x0 cosα − y0 sinα

y1 = x0 sinα + y0 cosα

Rotate

(x0y0) (x1y1)(x iy i) (x i+1y i+1)

α0 αi αi+1 0
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CORDIC Iteration Equations – Pseudo-Rotation

(x0y0) (x1y1)(x iy i) (x i+1y i+1)
α0 αi αi+1 0

x i+1 = x i cosαi − y i sinαi
y i+1 = xi sinαi + y i cosαi

x i+1 = cosαi (x i − y i tanαi)

y i+1 = cosαi (xi tanαi+ y i)

x i+1 =
1

√1 + tan2αi
(x i − y i tanαi)

y i+1 =
1

√1+ tan2αi
(x i tanαi+ y i)

x ' i+1 = (x i − y i tanαi)
y ' i+1 = (xi tanαi+ y i)

Pseudo-rotation
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Pseudo-rotation
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Pseudo-rotation (1)
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Pseudo-rotation (2)

(x0, y0)

R

(x '1, y '1)

(x i , yi)

R

(x i+1 , y i+1)
(x ' i+1 , y ' i+1)

x ' i+1 = x i+1 / cosαi
y ' i+1 = y i+1 / cosαi
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