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Basics of CORDIC Example Conventional CORDIC architecture

The CORDIC algorithm provides an iterative method of performing
vector rotations by arbitrary angles using only shifts and adds.

Vector rotation transform: For rotating in a Cartesian plane by
angle ¢.

= XCos¢—ysing
= ycos¢+ xsin¢
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The CORDIC algorithm provides an iterative method of performing
vector rotations by arbitrary angles using only shifts and adds.

Vector rotation transform: For rotating in a Cartesian plane by
angle ¢.

= XCos¢—ysing
= ycos¢+ xsin¢

OR

= cos¢[x — ytan @]
y' = cosg¢[y + xtan ]



Basics of CORDIC Example Conventional CORDIC architecture

If rotation angles are selected such that tan¢ = £2~/, then

Xiy1 = Ki(X;—Y;-d;-27")
Yiin = K(Yi+Xi-di-27")
Ziyi = Zi—d;- tan’1(2”')

where

Ki = cos(tan_1(2_")):@ (1)

The scale factor K; can be accumulated and the vector is scaled by

An=]]V1+27%



Basics of CORDIC

Example Conventional CORDIC architecture

Polar (R, 0) to Rectangular (X,Y) transformation:

+Y

0 = 65°

+X

Rotation by 65°



Basics of CORDIC Example Conventional CORDIC architecture

Polar (R, 0) to Rectangular (X,Y) transformation:

4y Initialize
/ X =
1' YO =
4
A Z, = 0
+X




Basics of CORDIC Example Conventional CORDIC architecture

Polar (R, 0) to Rectangular (X,Y) transformation:

Rotate by tan~1(20) = 45°

+Y
Iif X1 = Xo— Yo
III Y1 = Yo+ Xo
)1 1 = Zyp— tan*1(20)
+X



Basics of CORDIC Example Conventional CORDIC architecture

Polar (R, 0) to Rectangular (X,Y) transformation:

Rotate by

tan~1(271) = 26.5°
+Y

4265 X, = X;— %

+X Zr = Zl—tan_1(2_1)



Basics of CORDIC Example Conventional CORDIC architecture

Polar (R, 0) to Rectangular (X,Y) transformation:

Rotate by tan™1(272) = 14°

Y.
X3 == )(2"‘72
X
Y; = Yo— 22
4
+X

Zs = Zy+tan }(272)
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Goal Bottlenecks for area

Reduce area consumption without affecting the performance in
terms of accuracy and number of iterations.



Goal Bottlenecks for area

@ ROM : The size of the ROM is 2[logz(no. of iterations)]
@ Barrel shifters.

@ Range is limited to |Z| <= 99°. Multiplexers (both at input
and output) are required to extend the range.



Enhancement Features lIterative equations Convergence Architecture

@ Completely eliminates barrel-shifters.

@ Represents all the angles in [—180°, 180°] using combinations
of two signed elementary angles, tan~127! and tan=1273.

OR

Z=ko-tan"1(27Y) + kytan1(273)



Enhancement Features Iterative equations Convergence Architecture

o Either

X = Ki-(X—(=1)%"k). y21
Y = K- (Y +(=1)%"k). x 271



o Either

e Or

Enh

X
Y

ancement Features Iterative equations Convergence Architecture

= K- (X = (=1)%"k) .y 21
= Ki-(Y + (—1)%k) . x 27 1)

X =X—(-1)%k).y. o3
Y =Y 4 (—1)%) . x .23



Enhancement Features lIterative equations Convergence Architecture

max(]kg\ + ‘k1|) =13

for
170° = 4 -tan *(271) + 9 - tan"}(273)

and
177° =8 -tan *(271) — 5. tan }(273)



Enhancement Features lIterative equations Convergence Architecture

max(]kg\ + ‘k1|) =13

for
170° = 4 -tan *(271) + 9 - tan"}(273)

and
177° =8 -tan *(271) — 5. tan }(273)

Found using C program.



Enhancement Features lIterative equations Convergence Architecture
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