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Various elementary functions are used for digital solution Fro}7}= ol 1 7] =o]u}, CORDIC
signal processing. The methods of implementing S yg|Ze Alztalz=o] Ale Al (])¥ BT g=
this elementary function include LUT (Look Up Qg ol xp=1.646, yo=09 %713+& 7}At}
Table), Taylor series and cordial algorithm. In this X =X~y -d-2
. . . . i T N i i
paper, we implement triangular functions, which Viu=Y, +X-d 2"
are representative elementary functions, and 2 =7 —d -tant(2")
analyzes the accuracy and area performance of v\|/+r11en ' )
each algorithm according to bit d =+1(x <0)
= —1(x, >0)
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st=9jo]E ©o]&3% Digital Signal Processing= FH2 olgdt /;}74?2-?% 2] (3)_17]- Zro] A =
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ZEEL—r(Elementary)ﬂ Hostth, old 2FTE f™(a)
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Accuracy = 1/ maximum error , (4)
2+ A3 28nm CMOS 3% 200MHz $H73ollA]
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WAolty, nand gated HA7]E 0.468 um® OF
Equivalent gate count= 4] (5) 2} #o] 42t} Bit
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Equivalent gate count = area / 0.468um* , 5
Bit widthel W& PerformanceE W|w3s}7] $3)
Performance®] t©h& Accuracy$} Equivalent gate
countzte]  #AE Atk Bit  widthel gt
Accuracy’} =&4% Performance’} £, Area’}
254 % Performance’} £ X2 Performances
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Performance = Accuracy / Equivalent gate count , 6)
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Bit width LUT CORDIC TAYLOR
5 0.237703 0.749942 0.502505
6 0.119712 0.185433 0.502505
7 0.059964 0.145987 0.115105
8 0.030168 0.080192 0.093692
9 0.015255 0.068523 0.046817
10 0.007443 0.025227 0.039062
11 0.003743 0.011169 0.017578
12 0.001903 0.004777 0.016601
13 0.000956 0.002204 0.020862
14 0.000478 0.001472 0.019950
15 0.000234 0.000740 0.023210

2. Bit widthel]l W& dug]s ¥ d3

Bit width LUT CORDIC TAYLOR
5 7.83 177.48 187.20
6 15.79 197.96 287.58
7 30.42 227.68 407.39
8 52.18 261.84 548.26
9 116.88 290.39 710.77
10 208.884 325.49 893.17
11 365.39 355.56 1095.70
12 661.05 393.82 1559.96
13 1044.57 427.51 1559.96
14 3043.17 464.60 1823.67
15 5450.21 490.81 2110.68
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Performance according to Bit Width
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