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e Mainframe computer

o MiCroprocessor

Intel X86 : sin , cos , tan | tan
log , 2"
o Calculator




oy -‘\:F;-_
b

" n e e
e

e g
4 oy -
e R -
e "\'Q:‘-' e
Wi R
A, T :
T, .
b i Fe
e L
On

Speed

Hardware

Application

Cordic

slow

low

calculator
387
(770 clk)

Polynomial

medium

medium

486
(250 clk)

Table driven

fast

high

Pentium
(100 clk)
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Sl Sin 56 = ¢ e
ou=tan'27|  Total rotation ,_% V14272

i=0 [0 = 45 [45 R,

=1 | oty = 26.57 |45 + 26.57 = 7157  |1.414R,

=2 | oL, = 14.04(71.57 - 14.04 = 57.53 [1.58R,

=3 | 0Ly = 7.13 [57.53 - 7.13 = 504 [1.63R,

=4 | oL, = 3.58 [50.4 + 3.58 = 53.98 [1.642R,

=5 | OLs = 1.79 [53.98 + 1.79 = 55.77 |1.644R,
(k =
1.644)




Ro = 3 2 Aot

n¥| rotationdt™ R, = 10| =Lt




sin 56" =? cos 56° = ?
Oy = tan'2” Angle X| + 1 yi + 1
0 |% == 0.6083|y,= 0
o, =45 |45 |x,=0.6083 |y, = 0.6083
oug = 26.57 [ 71.57 | x,= 0.3041 vy, = 0.9124
oo = 1404 |5753 |x,= 05322 |y, = 0.8363
asz= 713 504 |x,= 0.6368 v, = 0.7698
o= 3.98  [53.98 | X; = 0.5887 y. = 0.8096
o5 = 1.79  [35.77 | Xg = 0.5634 v =0.8280
(cos 56° = (sin 56° =
. 0.5592) 0.8290)
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sing if Q mod 4=0

sin(Q-90°+Q)=< ©€0s6 if Q mod 4-1
-sing if Q mod 4=2

_~C0s0 if Q mod 4=3
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(1) 271 o] ;88 — right shifter

>>

() y,, 2,0 +8 Wy AN

— Y, Z register? sign bit 0| &

S| Y reg
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(3) dj, ki ST al— ROM table

ROM | — a;, K;

(4) Normalize — }|AtZI0] 4B Xt2

B S T
8% °+E leading
zeroll A E M3l
(shifter 0] &)
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_Polvnomial Based Algorithm
(& 728 [3114])
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Sin X =

1 .1 1 1 9¢ s vy v
X% = 26 ~ (5040 ~ 362880 X X XV XD +
1

- 2B} 9] iteration0l Jts OtLE
; 362880

MO NECE ZEriD I
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. X, X°E Olg g

- 1/6, 1/120, 1/5040 , 1/362880=

ROM table LHOl =K

- 010 24, 4319 A

=9
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sin (1.12) o] &<

X = 1.12 X° = 1.2544
Multiplier 0120t0i O12] 78t}

1 1

(1) >~ 5040 ~ 362880 * 12544
Adder, multiplier, ROM table 0|8
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_1
Sy = o5 = Sy X 1.2544

2
- Adder, multiplier, ROM table 0|2

1
S3 = — =S, X 1.2544
@ > 6 2
Adder, multiplier, ROM table 0| &
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(4)

S4 =1 - 83 X 1.2544

Adder, multiplier, ROM table 0|2

(5)

35 1.12 X 84
Multiplier 0| 2

Ss = 0.9001005286

(2 X = 0.000000086)
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= T0HI f8 multiplier
A€ S THelot™ 539 multiplier,
42|9] adderg A2

- Xo ZBAU0 E2TE 68 2L =0/
HOLOl B2 =9 iteration EQ
— table driven algorithm ZS A
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