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ABSTRACT

A digital down converter is one of the main parts of the software defined radio, to
enable driving the signal from antenna to the baseband processing which was till
the recent past too difficult due to less reliability of processing and analog
circuitry. Nowadays high frequency processing is in demand with the appearance
of FPGA, and ASIC. The digital and very high speed processing have become

more available.

In this thesis full design and simulation of the digital down converter (DDC) is
done. The simulation took two paths, MATLAB path and VHDL path. In the
MATLAB path SIMULINK blocks were used to represent the DDC parts, two
quadrature signals with very high data rate (about 140 Mbps) inputs to the DDC
mixer, then numerically controlled oscillator (NCO) block parameters were set to
generate an appropriate local oscillator (LO) frequency and mixed with the
quadrature signals to get suitable intermediate frequency, Then a chain of FIR CIC

filters is used to down convert the high rate and separate the base band signal.

The VHDL path follows the MATLAB model. In Xilinx SIMULINK block set,
the system generator block is used to convert MATLAB model to VHDL code,
Test bench file is generated and modified to satisfy the design parameters.

Compilation and simulation of the code have been done.



The final signal information and data rate obtained from the MATLAB has been
compared to VHDL results, The input RF signal was 299 Mhz and after DDC is
become 675 Khz and the sample rate was down converted from 140 Mbps to

2.187 Mbps and the compared results were identical.
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AC
ADC
ASIC
BPF
BW
CFIR
CIC
CORDIC
DAC
DB
DDC
DDS
DSP
DSS
DUC
FCW
FIR

(88 olie 83,6 W) 851y sSg Mb/s 2.187 I Mb/s 140

Abbreviations

Alternate Current

Analog to Digital Converter
Application Specific Integrated Circuit
Band Pass Filter

Band Width

Compensation Finite Impulse Response
Cascade Integrator Comb

Coordinate Rotation Digital Computer
Digital to Analog Converter

Decibel

Digital Down Converter

Direct Digital Synthesizer

Digital Signal Processor

Digitally Synthesized Source

Digital Up Converter

Frequency Control Word

Finite Impulse Response



FM Frequency Modulation

FPGA Field-Programmable Gate Array
FTW Frequency Tuning Word

GCD Greatest Common Divisor

Ghz Giga Hertz

HBF Half Band Filter

HDL Hardware Description Language
HDR Hardware Defined Radio

Hz Hertz

IC Integrated Circuit

IF Intermediate Frequency

IIR Infinite Impulse Response

IP Intellectual Property

IQ In-phase Quadrature-phase

ISE Integrated Synthesis Environment
ISIM ISE Simulator

Khz Kilo Hertz

LNA Low Noise Amplifier

LO Local Oscillator

LPF Low Pass Filter

LSB Least Significant Bit

LUT Look-Up Table

MAC Media Access Control

Mhz Mega Hertz
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MODEM
MSB
MSPS
NCO
ns

PA
PAC
PFIR
PLL
PPC
QAM
QPSK
RF
RMS
ROM
RTL
SAW
SDR
Sec
SFDR
SNR
VCO
VHDL
VLSI

Modulator/Demodulator

Most Significant Bit

Million Sample Per Second
Numerically Controlled Oscillator
Nano Second

Phase Accumulator
Phase-to-Amplitude Converter
Programmable Finite Impulse Response
Phased Locked Loop

Point Per Clock

Quadrature Amplitude Modulation
Quadrature Phase Shift Keying
Radio Frequency

Root Mean Square

Random Access Memory

Register Transfer Level

Surface Acoustic Wave
Software-Defined Radio

Second

Spurious-Free Dynamic Range
Signal-to-Noise Ratio

Voltage Control Oscillator

Very High Speed Description Language

Very Large Scale Integrated Circuit
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