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BAM Background

T.K. Rodrigues, “"Adaptive CORDIC: Using Parallel Angle Recording to Accelerate
Rotations”, IEEE Trans on Computers, 2010
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Rotation of 25 degree

Original CORDIC

25° ~ +45°

—26.565°

+14.036°
—7.125°
—3.576°
+1.79°
+0.895°
+0.448 °
+0.2238 °

= 25.1268°
Angle Constants that is used

QO = [45°,26.565°,14.036°,7.125°,3.576°,1.79 °,0.895°,0.448 °, 0.2238 °}
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45 >35.78
26.565° >20.295
14.036 > 10.5775
7125 > 5.5305
3:576° > 2.6825
179" > 1.342
0.895° > 0.6715
0448 > 0.3359
0.2238°

0.1119

BAM (5A)

(45+26.565)

Range of Residual Angles around Angle Constant

[35.78, 67.5]

[20.295, 35.78]

= [10.5775, 20.295]
= [5.3505, 10.5775]

= [2.6825, 5.3505]

[1.342, 2.6825]

= [0.6715, 1.342]
= [0.3359, 0.6715]

= [0.1119, 0.3359]
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Angle Recording Method

o — Oy

/Z «— 0

while (|Z| > o, /2) | %L %L +¢ +¢

c=(Z2=20)?+1:—-1;

foreach o, (OLO, ., "’:O‘N) { Z.—a,| Z, —al| Z —a, Z,—ay
if (121 — o] < 1Z] = oty )

Store ., on adaptive—angle— list
Z = Z—0%0,,
} Zi T G>I<cx‘min
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is closerto Q. |s closer to Q;

(Z2,,] = [m;, m,_,) \ ﬁ ‘

,,----ERange where residual angle Z }

) Ere&dual angle Z reS|duaI angle Z ]

Is closerto Q,

R [Zou'] = [mi’ mi—l)

[Angle Recording selects the angle constant Q. }
P Rl

for the angles in the range [Z ] N
| | |
ai+1 az O(‘i—l
m; m;_,
(et +a) (a4t )
2 2
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Estimated Range

assume
step i —» o, —» [Z,,]
estimate A
step i—1 —» a, - 1z’ |
[Z’an] RHS — a‘m + [ZOC”] _ { [Z,(xn] RHS O(‘m = [Zan]
[Z’an] LHS — am o [Z(xn] [Z,an] LHS am = [Zocn]
Z.,,]
N
| A
a, a,,
Z = Z—o%0,,
L m;_,
o, = Z.,]| o, +[Z,]

Young Won Lim

BAM (5A) 8 06/14/2012



Conditions of Estimated Range

Z = Z —oxQ,,.

[Z.] [Z )
T |

1Z",.]

Q
hl

Case 1) [Z', |is contained etirely within [Z
Case 2) [Z' |straddles the boundary of [Z
Case 3) [Z ’an] lies completely outside [Z

|

am]

o

3
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Example

Z, o] = [20.295, 35.78
1.79° 3.576°  26.565° (Zseses] = [ ]
[Z,56-] = [2.6825, 5.3505]

[Z,.0-] = [1.342, 2.6825]
(Z,.,-] = [1.342, 2.6825]

(Z7 00-] 1us = [3.576°| = [Z,5-] = [3.576—2.6825, 3.576—1.342] = $6:8935—=234+

(Z " 20¢) ks =|3:576° |+ [Z,59:] = [3.576+1.342, 3.576+2.6825] = [4.918, 62585

= [4.918, 5.3505]
= [4.918, 5.3505]

=[26.565° |- [Z,5-] = [26.565—5.3505, 26.565—4.918]

[Z ,3.576 °] LHS

=[26.565° |+ [Z;5c-] = [26.565+4.918, 26.565+5.3505]

[Z ,3.576 ] RHS

1 O Young Won Lim
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Range Comparison

0 € [21.2145, 21.647] or 0 € [31.483, 31.9155]
Such rotation angle will use all three angle constants: 1.79° 3.576° 26.565°

A simple comparison operation

Without performing iteration sequentially

Find all combinations of angle constants
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