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CU5094 SOFTWARE DEFINED RADIO 

DETAILED SYLLABUS 

OBJECTIVES 

The students should be made to: 

• Understand radio frequency implementation 

• Learn multi rate signal processing and digital generation of signals 

UNIT I INTRODUCTION & CASE STUDIES 

Introduction to software Radio concepts: Need for software Radios, Definition of software 

Radio, Characteristics and Benefits. Design Principles. Case studies: SPEAK easy, JTRS, 

SDR-3000. 

UNIT II RADIO FREQUENCY IMPLEMENTATION 

The purpose of the RF Front End, Dynamic Range, RF receivers front end Topologies, 

Importance of the components to Overall performance, Transmitter Architecture, Noise and 

Distortion in the RF Chain, ADC and DAC Distortion, Flexible RF systems using MEMS. 

UNIT III MULTI RATE SIGNAL PROCESSING AND DIGITAL GENERATION OF SIGNALS 

Sample rate conversion principles. Digital filter Banks. Timing recovery in Digital Receivers 

using Multi rate Digital filters. Approaches to Direct Digital Synthesis. Analysis of spurious 

signal Band pass signal generation, Generation of Random sequences. 

UNIT IV DATA CONVERTERS AND SMART ANTENNAS 

Parameters of Ideal and practical Data Converters, Techniques to Improve Data Converter 

performance, Common ADC and DAC Architectures. Smart Antennas- Hardware 

implementation of Smart Antennas. 

UNIT V DIGITAL HARDWARE AND SOFTWARE CHOICES 

DSP Processors, FPGA, ASIC s. Trade offs, Object oriented programming, Object Brokers, 

GNU Radio-USRP. 
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