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Abstract

This paper presents the design and simulation of a power and area efficient interpolation FIR filter
with partitioned look up table(LUT) structure. Using the symmetry of the filter coefficients and the
contents of the LUT, the area of the proposed filter is minimized. The two filters share the
partitioned LUT and activate the LUT selectively to realize the low power operation. The proposed
filter has been designed in a 5.0 Volts 0.6 xzm CMOS technology. Power consumption results have

been obtained from Powermill simulations.

reduces both the power consumption by 28%

Experimental results suggest that the proposed filter

and simultaneously the gate area by 5%

simultaneously compared to the previously proposed filters.
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W4y xxlm—~1) +h(5) -0 +h(6) -0 + A7)0

1(20) > x(m—5)+ h(21) - 0+ #(22) - 0+ A(23) - O
(2)

)= ROY=<0 +h(1) - x(m) +A2):-0 +h(3)-0
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where, h(0)~h(23): Et7| A%

x(m)~ x(m-5) : 213 G0

——— > YUY B|EYE A™E HolHy

<_ ____________________________ . |0l

& E dlolg

0/1/213 .ﬁ HOIE{2] 214 TA

O3 1. 24 tap 14 B7E o5}r19] F=)

Fig. 1. 24 tap 14 interpolation operation.
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The architecture of look-up table 1:4
interpolation FIR filter.
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x(mx(n-4)x(n-8)

x(n-12)x(n-16)x(n-20)

GOa{phase 0lower group) | GOn(phase O,upper group)

111 111 h(1D)+h(7)+h(3)
111 110 h(1D+h(7)-h(3)
L ———————————————— —_ —_— L e -
000 001 “[h(0)+*h(@)+h(8)] ~[h(1D)*h(7)-h@3)]
000 000 ~[h(0)*h(#)+h(8)] ~[h(ID *h())+h(3)]

Xl1,(phase 1,lower 3bit)

Xlp(phase 1upper 3bit)

x(n-1)x(n-5)x(n-9)

x(n-13)x(n-17)x(n-21)
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X2.(phase 2lower 3bit)
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x(n-2)x(n-6)x(n~10)
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h(9)+h(5)+h(1)
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x(n-3)x(n-7x(n-11)
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000 001 ~(h@)+h(7)+h(11)] ~[h®)+h(4)-h(0)]

000 000 ~[h(3)*h(7)+h(11)] -[h®)+h@+h©)] |

(a)

()

a8 3. Aldg FIR o319 LUT 74 (a) 6 BE 83 dlelg] (b) LUTY] &%
Fig. 3. LUT organization for proposed FIR filter. (a) 6 hit input data. (b) output of LUTs.
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q0 il q1

A R N IR W MO B |

7 N

input selectorA y,
/

i—:,;{ phase selector

| LUT(G2a) ‘ i LUT(G3a)

[ LUT(GO0a) ‘
7

|
/

input selectorB

| Lut@ay |

e

output selectorA

T

i latchA |
%‘77 i
Qa

Qa

output selectorB //
Qb
iatchB !

Ib

Qb Ia b

[ adderA __adderB " 7

gout iout

aE 4. A|YFE 48 tap 114 B2 osr) 2
Fig. 4. Proposed 48 tap 1:4 interpolation filter
architecture.
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1 LUT
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—{01 -
set
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Fig.5. Proposed low power consumption interpolation circuit.
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Fig. 6. Power simulation results of proposed filter

and other filters.
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Table 1. Average power consumption of
3-channe! interpolation FIR filter
implementations.
A 29 o s olagnl W
Power Measures | S35 | o570 S S A H AT A )
otz | MW EET |
Transversal filter™'] 19.68 49.3 6 2938 | 483
4-bank filter
employing ROM- 19.68 419 6 2514 | 4.10
based LUTs"
Partitioned-LUT | o976 | 995 | 3 | 876 | 143
filter
Single-architecture
dual-channel 19.68 306 2 612 | 1.00
filter”
Proposed filter 39.76 15.1 3 453 | 0.74
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Table 2. Comparison of the area of the
3~channel interpolation FIR
implementations.
Aole |AMSE!  AHA
Area Measures 5 |ngal o 2 Abdin)
Transversal filter™ 4850 | 6 203100 | 604
4-bank filter employing
ROM-based LUTs? 171240 6 1027440 | 21.16
E"t’;tﬁmed_LUT 16184 | 3 | 4%p2| L0
Single-architecture
dual-channel filter 21396 2 54792 | 113
Proposed filter 15366 3 46008 | 0%
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