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A High-speed/Low-power CSD Linear Phase FIR Filter Structure
Using Vertical Common Sub-expression

Young-beom Jang* Regular Member, Se-jung Yang* Associate Member

2 o
Digital IF(Intermediate Frequency) =z]e|gta} 712 wdea) A28 Q+8h= Helolx] BlAlZ|eh-S Alg-s)od
CSD(Canonical Signed Digit)&2] HelAlFE-S alsh= 73} de] odwa Qo & =iolA+= CSD&e] 4l
753"}’4 FIR(Finite Impulse Response) HE]o|x] =2o] FEdfjvl-S Ffsh= T35 z{]oLLsLh:]-, %1324k FIR ZE]
2 CSD3e] = xl8sle] F3lsl wef], A139ake] AlgtiAle] B4 uliol 4 FEslele] ulrlo] Al8-x|of
ok el eveldl 494 Bel 2 A ARSI 28l e 2] el MSBI ek
7S o] 83le] 2 HEGES AEsh= ukAlS AgkElgic) AgkEl wpale ale) Xol/(]‘;';7]. FOrE 3l
o] o]t A4E TS Eabh F¢ ollE Bsjol walch webd AR WAlS nAyAHY TS K5k ol
5 BA8 Weloln] AFElol Agte Deigle waleh

ABSTRACT

In the high-speed/low-power digital filter applications like wireless communication systems, canonical signed
digit(CSD) linear phase finite impulse response(FIR) filter structures are widely investigated. In this paper, we
propose a high-speed/low-power CSD linear phase FIR filter structure using vertical common sub-expression. In
the conventional linear phase CSD filter, horizontal common sub-expressions are utilized due to the inherent
horizontal common sub-expression of symmetrical filter coefficients. We use the fact that their MSBs are also
equal since adjacent filter coefficients have similar values in the linear phase filter. Through the examples, it is
shown that our proposed structure is more efficient in case that precision of implementation is lower, and tap

length are longer.
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