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Abstract This paper presentsan architecture and a synthesismethod for programmable numerical function generators

(NFGs)of trigonometric functions, logarithm functions, squareroot, reciprocal,etc. Our architecture partitions a givendo-

main of function into non-uniform segmentsusingan LUT (Look-Up Table)cascade,andapproximatesthe given function

by a linearpolynomail for eachsegment. Thus,our architecture canimplement fastandcompact NFGsfor a wide rangeof

functions. We have developeda synthesissystemfor NFGsthat convertsMATLAB-lik e speci�cation into HDL code. We

show andcomparethreearchitecturesimplementedasa FPGA(Field-ProgrammableGateArray). Experimentalresultsshow

theef�ciency of ourarchitecture andsynthesissystem.
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Segment Index Encoder
(LUT Cascade)

Coefficients Table
(ROM)

Multiplier

Adder

x

y

i

c1i c0i

(a)y = c1i x + c0i
¥«ª ¬

Segment Index Encoder
(LUT Cascade)

Coefficients Table
(ROM)

Multiplier

Adder

x

y

i

c1i f(s )+vi

Adder

-si

i

(b) y = c1i (x � si ) + f (si ) + vi
¥«ª ¬

Coefficients Table
(ROM)

Multiplier

Adder

x

y
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c1i
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f(s )+vi i

(c)
 �¡[¢…¶�·�¥­ªj¬
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tan (� x) [0; 1=4] 112 257

1
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¶�·�ßmà�á>âäã�å�¥«õjö54�¢

[msec]
”Z’

•!–�— ˜�™%š!›�œ%• : 2� 9
˜�™�š!›�œ%• : 2� 17

˜�™�š!›�œ%• : 2� 25

f (x)
¡!¢Z’ õjö�4�¢ ¡[¢m’ õpö54�¢ ¡[¢m’ õlö54�¢

2x [0; 1] 8 0.1 128 0.1 2048 80
1
x [1=8; 1] 39 0.1 702 30 11218 280
1p
x

[1=32; 1] 31 0.1 620 20 9946 300
p

x [0; 1] 12 0.1 231 10 3941 110p
� log(x) (0; 1] 23 0.1 584 40 12089 1840

log2(x) [1; 2) 8 0.1 128 10 2048 70
log(x) [1; 2) 6 0.1 89 0.1 1437 30

sin( � x) [0; 1=2] 8 0.1 127 10 2027 50
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