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CORDIC Background

1.A survey of CORDIC algorithms for FPGAs, Ray Andraka,
www.andraka.com/cordic.htm
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Vector Rotation

X' = xcosd + ysing Restrict rotation angle  tan ¢ = +2~
y' = ycose + x singp Multiplication simple shift

y - tan ¢

X - tan ¢
x' = cos¢|x — y tan ]

_ _ constant regardless
y' = cos¢-|y+ x tancp| cos (@) = cos (~¢) of direction

Xiy1r — Ki'[xi_yz"di'z_i] A

Yini = K- [J’i +x;-d;- 2_i]

1+ 277
. 1
K, = cos(tan' 27" ) = ——
J = +1 V1 +277 - o
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Vector Rotation

1

X = K- [x' -y, -d; 2_i]

Yisr = K- [J’i +x,-d;- 2_i]

oA 1
K, = cos(tan™' 27') = ——
J o= 41 V1427

A, =11 K, = II 1/V1+27*
i=1 i=1
A — 1.647
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Angle Accumulator

Rotation Mode Angle Accumulator
z, «— ¢ (desired angle) Rotation Mode Decreases Angle
Zn 0 final
z.,, = z,—d, -tan ' (27) 1
N
initial
d. = -1 if z,<0
d, = +1 otherwise
Vectoring Mode
Angle Accumulator
zp = 0 . Vectoring Mode Increases Angle
z, = z,+tan (y,/x,) 1
initia
zy = z;—d,-tan”'(27) - ;' b
final
d, =+1 if y,<0
d, = —1 otherwise
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Initial Rotation =*+m/2

Positive Phase (y > 0) = Rotate by —90 degrees

A@ x''=—d-y

@ 4 "= 4+d-x
@® / | /2 4 -
A z' = z+d - -—

\

\@
d = +1 if y<0

d = —1 otherwise

Negative Phase (y < 0) = Rotate by +90 degrees

I No magnitude change
| _ v @ x' — y
o \ S
@ ® Consistent

Resulting Phase - [-90, +90]
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Initial Rotation O, 4+

Positive x (x > 0) = Rotate by —90 degrees

A A x'" = +d-x
‘® ©) P =y
| /2 z" = 7z if d=1

> > Z, = 1T — Z lf‘ d fm— —1
‘o0
. d = -1 if x<0
Negative x (x > 0) = Rotate by +90 degrees .

. d = +1 otherwise
b® O No magnitude change
| > >

o @ Xy
yhoe x

Convenient wiring in

Resulting Phase [-90, +90] FPGA
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