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Integrated Circuits Design and I mplementation of Medium
Access Control and Baseband Tranceiver for High-Speed
Wireless Networks
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Abstract

The recent growth of wireless
communication market and the
wide-spread of portable 3C
applications make  high-speed
wireless transmission a promising
future technology. The current
transmission techniques  over
wireless LAN are primarily based
on Direct Sequence Spread
Spectrum (DSSS) and Frequency
Hopping Spread Spectrum (FHSS);
and the mediums are mostly
chosen the ISM band. In this
project, we will aim at the
performance analysis for the ISM
band modul ation techniques
transmitted over channels with
diverse characteristics.

In last year, we have finished the
interface design and development of
submodules for our integrated MAC and
Baseband tranceiver chip. In this year, we
turned the detaled design and
development of key submodules. In
summary, a CCK 11Mbps baseband chip
has been developed, and subsequently
simulated under SPW. To integrate the
MAC and Baseband modules in a chip,
MAC was developed in terms of pure
combinational logic with an embedded
ARM for upper-protocol applications.
Under such a system setting, CSMA/CA
and the handle of control and time-critical
management frames are all performed by
pure combinational logic. A FIFO
interface between MAC and Baseband is
adopted to achieve a 100Mbps processing
speed. All our designs have been
examined in behavior and gate level
simulations, as well as over ARM
evaluation board and FPGA.

Keywor ds. High-Speed Wireless Data
Networks ~ CSMA/CD -~
CCK ~ DSSS
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