Design of Fixed-point Pulse Shaping FIR Filters Using

Mixed Integer Linear Programming
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Abstract

This paper proposes the optimal design method of PSF(pulse shaping filter) with fixed-point coefficients,
often used in digital communication system. Though RCF (Raised Cosine Filter) and Root-Squared RCF have
less attenuation in stopband and are designed with floating point coefficients, those are selected by the
reason that the design is simple. In this paper, I introduce the optimal design method for fixed point PSF
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including Root Squared type by using mixed integer linear programming. Through some design examples, it
is shown that the proposed method better performs in ISI and requires less complexity. The complexity of
the proposed filter is reduced to 20% as compared to conventional RCF and Root Squared RCF. For 15-95,
that is the standard of CDMA system, the proposed filter reduces ISI up to 75% compared to the standard

transmission filter.
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Fig. 1 Frequency responses of RCFs with $=0.2.
(a) Conventional RCF and (b) the proposed filter
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Fig. 2. Frequency responses of RCFs with 10bit coefficients and $=0.2.
(a) Conventional RCF with 29 taps and (b) the proposed filter with 23 tap
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