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Abstract

In this paper, a new DA(Distributed Arithmetic) filter implementation technique has been proposed. Contrary to vertical
directional calculation of input sample bit format in the conventional DA implementation technique, proposed implementation
technique utilizes horizontal directional calculation of input sample bit format. Since proposed technique calculates in
horizontal direction, it does not need ROM and utilizes the Modified Booth algorithm. Furthermore proposed technique can
be applied to implement the variable coefficients filters in addition to the fixed coefficients filters. Using conventional and
proposed techniques, a 20 tap filter is implemented by Verilog-HDL coding. Through Synopsis synthesis tool, it has been
shown that 41.6% area reduction can be achieved.
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Table 1. input data structure of 4 tap conventional DA
Filter using 16bit input data.
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Table 2. Memory of 16-Word ROM in this example.

address | by, | by, | by | Dy, 116-Word ROM values
0 0 0 0 0 10
1 010 0|1 |h=01
2 ol ol 110 |r=02
3 01 0] 1 | 1 |h+h =033
4 0 1] 0|0 |Rm=02
5 0111 0 | 1 |hth=037
6 01 1] L | 0| hth=05
7 O 1 1 | 1 | 1| gthth =06
8 1] 0] 0|0 k=03
9 1] o] o |1 [ h+n=04
10 1] o] 1 | o |h+r=06
1 1] 0] 1 |1 |h+hth =071
12 11 1] 0|0 | hth=06
13 Ll 1] 0| 1 |hthth =075
u Tl 1| 1 |0 | h+thth=08
15 1 1 1 1 | hy+hyt+hy+h, =098
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Table 3. Address and ROM output in this example.

dock | 21=8 2 |ROM £ |clockd AS &9
0 15 0.98 0.98

1 10 0.61 11

2 14 088 143

3 8 0.38 1.0%

4 13 0.7 12975

5 2 023 0.87875

6 13 075 1188375

7 8 038 09746875
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9 7 06 1.008671875

10 10 0.61 1,1143350838

11 15 098 1.537167969

12 4 0.27 1.033583986
13 0 0 05192919925

14 1 01 0.3596459963
15 10 061  |-0.4301770018
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Table 4. Input sample bit format in the proposed DA filter
structure (16 bit resolution).
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Fig. 2 16 bit input data of Radix-16 Modified Booth's
Grouping. '
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Fig. 3. Partial Product by case of Multiplier Y Using

Radix-16 Modified Booth Algorithm.
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Table 5. Partial product for input sample bit in the
Modified Booth Encoder MUX.
case | Tigs | Tovo | Ty | Ty | Tiwg gr%dmmac]t
1 0 0 0 0 0 OH
2 0 0 1] Q 1 H
3 ) ) 0 1 0 H
4 0 0 0 1 1 2H
5 0 0 1 [} 0 2H
6 0 0 1 0 1 3H
7 0 0 1 1 0 3H
8 0 [¢] 1 1 1 4H
9 0 1 0 8 0 4H
10 0 1 0 0 1 SH
11 0 1 0 1 0 5H
12 Q0 1 0 1 1 6H
13 0 1 1 0 0 6H
14 0 1 1 0 1 TH
15 [ 1 1 1 4] TH
16 0 1 1 1 1 8H
17 1 0 0 0 0 -8H
18 1 0 0 0 1 -TH
19 1 0 0 1 [ ~TH
20 1 0 0 1 1 -6H
21 1 g 1 i 0 -6H
22 1 [ 1 0 ‘1 -5H
23 1 0 1 1 0 -5H
24 1 0 1 1 1 -4H
25 1 1 0 g 0 -4H
% 1 1 0 ) 1 “H
27 1 1 0 1 0 ~3H
28 1 1 0 1 1 ~ZH
2 1 1 1 0 0 ~2H
30 1 1 1 0 1 ~-H
31 1 1 1 1 0 -H
32 1 1 1 1 1 -0H
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Table 6. Partial product and Add/Sub output in the

proposed structure.
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1 ~-H=-0.38 -0.38
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Table 7. Gate count comparison for proposed structure,
7NE FF A k-
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Fig. 8 Schematic Design for proposed structure.
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