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ABSTRACT

The aim of this project is to implementing Root Raised Cosine (RRC) filter for WCDMA
on Field Programmable Logic Array (FPGA) using VHDL programming language. The
RRC filter is used for both transmitter and receiver of 3G-WCDMA wireless
communication but the area of interest is only on the transmitter side. The main objective
of this filter is to reduced the inter-symbol interference (ISI), but it also can limit the
bandwidth required for transmission and reduced Co-Channel interference. This digital
filter is designed and simulated by generating filter coefficient using Matlab 7.0. The
designed filter is then verified in Matlab 7.0 to check its functionality that is to reduce the
inter-symbol interference by placing the design filter in WCDMA Transmitter system
SIMULINK. This experiment is conducted to check the functionality of the RRC Filter
and to measured the channel bandwidth; SMHZ for the WCDMA system. Finally, the
RRC filter is generated into VHDL coding based on application Xilinx and being verified
in ModelSim SE 6.3f before synthesized using Xilinx ISE Simulator. All the results were

compared for verification.
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CHAPTER 1

INTRODUCTION

The thesis describes about the implementing of Root Raised Cosine (RRC) digital filter
for WCDMA on Field Programmable Logic Array (FPGA) using VHDL programming
language. WCDMA technology has emerged as the most widely adopted third generation
(3G) air interface. The major issue for this high-tech application is the rising cost that
including the hardware cost, battery life and power consumption. Root raised Cosine
(RRC) pulse shaping filters are one of hardware requirement for 3G wireless
communication. The implementation of RRC filters using FPGA can yield significant
hardware saving and greater clock rate. The RRC filter is used for both transmitter and
receiver of 3G-WCDMA wireless communication but the area of interest is only on the

transmitter side.

1.1 WHY IMPLEMENTING DIGITAL FILTER

The digital filters are widely used in various applications like digital video broadcast,
digital video effects and digital wireless communication. Basically, digital filtering
includes the process of smoothing, predicting, differentiating, integrating, separation of
signal, and removal of noise from a signal. In other words, a filter selects, suppresses, or
modifies certain frequency components of the signal, either to reduce noise or to shape
the spectrum. The fundamental tool of digital filtering is the frequency approach, which
based on the use of sines and cosines rather than on the use of polynomial [1].

In analog system, filter components comprise of resistors, inductors and operational
amplifier. In comparison, digital filter is build with adders, multipliers and delays. The
main advantages of digital filter over the analog filter techniques are due to accuracy,
stability, higher signal to noise ratio and decreasing cost of hardware and software

implementation [1].



