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This course provide a detailed introduction of digital system design with stress

of wireless communication system. The course begins with a wireless communication
related signal processing basics and how to design such system with digital
technology. Then, one of the state-of-the-art communication system such as OFDM will
be deeply explained. Digital system components such as FPGA, LSI, DSP Devices will
be deeply explained and shows how to use them in real life. As a second important
topics: Error Correction basics will be covered and the state-of-the-art Error
Correction system will be examined. Finally, the course try to cover the real large
scale digital wireless communication system designed in WADA LAB and Magna Design
Net as a one big example.

Digital signal processing simulation tool will be used in the course.
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To understand a state-of-the-art Digital System with stress of Digital wireless
communication system

The course will cover

1) Basics of wireless communication related signal processing

2) OFDM wireless communication system

3) Digital System Devices

5) Digital Error Correction and application

6) Recent achievements and examples of Large scale digital wireless communication
system
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Home Works (20%) + Midterm exam or report (40%) + Final exam or report (40%)
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1) Basics of wireless communication related signal processing
- Fourier, complex signal, digital signal representation
2) OFDM wireless communication system
- Digital Modulation
3) Digital System Devices
- FPGA and LSI (Large Scale Integration) and how to design
- Digital Signal Processor and how to use it
5) Digital Error Correction and application
- Galois Field, Reed Solomon, Viterbi
6) Recent achievements and examples of Large scale digital wireless communication
system
- Digital TV, Adaptive array anntenna system, Wireless LAN, WiMAX
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For ADVANCED SYSTEM ARCHITECTURE, Following task will be added. :
After several lectures, personal meeting will be arranged with negotiation. Then
each doctor candidates have to propose each short research topics relating to
digital system design. According to the proposal, they have to make short research
paper as a Final course report. Personal meeting will be arranged roughly every two
weeks with negotiation.
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Room: 1-605 Monday 15-16, Fridayll-12PM, Please make reservation before you come to
the office.
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wada@ie. u-ryukyu. ac. jp

HURL
http://www. ie.u-ryukyu. ac. jp/ “wada/lecture. html
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