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Multiplierless FIR Filter
Implementation

* For dedicated filtering applications canonic
signed-digit (CSD) coefficients result i in
substantial hardware reductions

* Radix-2 canonic signed-digit code representation:

an
= 5k

where
sic€ {-1,0,1} and Pi c{0,1,., M}
L = number of nonzero (ternary) digits in code

M+1 = total number of digits in code
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Properties of CSD Codes

* Agiven :ﬁﬁ.:umn has several signed-digit (SD)
representations

- Canonic representation has minimum number
of nonzero digits (also not necessarily unique)

Example of m-&m: radix-2 SD representation:
3 = 0011 = 0101 = 0111 = HHQH 1111

where 1 mmboﬂmm -1

* Added flexibility of negative digits allows most
numbers to be represented E:r much fewer
nonzero digits

127 = 01111111 = 10000001
(6 adders vs. 1 adder hardware complexity)

31
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i Multiplierless FIR Filter
&g | Implementation

. Huoimu.o?aﬂo multiplications are obtained for free
by simply shifting data busses

* Example of CSD multiplier coefficient
implementation

1 = Ve Yo G

0.59375
{19/32)

* Result is a low-complexity multiplierless FIR filter

with little performance degradation from the ideal
filter response
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FIR Filter Architecture
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Transpose Direct Form Architecture

1

==> Transpose Direct Form has pipelining "built-in
==> Critical path contains less adder delays

12
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FIR Filter HEEmEthmoﬂm
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