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Abstract

This project is to design and
implement a low-voltage, and |ow-power
CMOS Radio- Frequency (RF) front-end
integrated circuits (ICs). This RF
Front-end IC will be implemented as an
intellectual property (IP) cores which
operate in the frequency range of
Giga-Hertz, and the specifications of these
IP cores will fit the requirements of
multi-standard portable RF transceivers.

The CMOS RF front-end | P cores are
designed and implemented in TSMC 0.25
um standard CMOS process. The main
IP circuits in this project consist of low
noise amplifiers (LNAs), mixers,
Quadrature generators, voltage- controlled
oscillator (VCOs), and power amplifiers
(PAS).

These IP cores circuits are tested and
proven, and will finally be integrated and
apply for a multi-standards RF transceiver
prototype system on a single chip.

KeyWords: RF transceiver, low noise
amplifier, mixer, Quadrature generator,
voltage- controlled oscillator, power
amplifier
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Abstract
This plan is to develop a transmitter and
receiver for a high-speed serial digital
display interface

The transmitter consists of a
multi-phase phase-locked loop (PLL),
a 10-to-1 multiplexer and a data driver.
The multi-phase PLL  with input
frequency range from 25MHz to 165MHz
can offer ten-phase clock output that has
the same frequency with the input signal.

In recelver part ©  The range of input

data transmission rate is 250 Mbs ~ 1.65
Gbs. And the range of input clock
transmission rate is 25 MHz ~ 165MHz -
The overall system is based on three times
oversampling data recovery algorithm.

KeyWords: transmitter receiver
phase-locked loop (PLL) ~ multiplexer -
driver ~ three times oversampling
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Abstract
This project is to design a

mixed-signaltransceiver system on a chip
for 250 Mbpsdata transmission over an
unshielded twistedpair (UTP) cable.
Partially following the Gigabit Ethernet
standard, a 5-level baseband pulse
amplitude modulation (PAM) with 125
Mbaud symbol rate is assumed. Digital
signal processing techniques are used in
channelencoding/decoding, equalization,
and timing recovery. Analog circuits, such
as amplifiers, digital-to-analog converters,
analog-to-digital converters, and
digital-to-phase converters, provide the
interface between the digita processor and
the transmission media

KeyWords:
Circuit, Transceiver,
System on A Chip

Mixed-Signal
Gigabit
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Motivation and Objectives

Deep submicron CMOS technologies have
Enabled cost-effective
multi-million-transistor integrated circuits
capable of powerful digital computing. As
a results  of such advances,
high-performance digital communication
systems, that employ sophisticated signa
processing techniques to overcome
transmisson media imperfections and
various interferences, have become
aordable to the average consumers and
filled the need for ever growing
broadband services.

In a modern  physical-layer
transceiver, athough most signal
processing functions are performed in the
digital domain, analog circuitry is always
required for interfacing between the
digital functiona units and the
transmisson mediaa A good design
methodology that enable both the analog
and digital functional blocks to operate
together monolithically is the key to
realize a successful transceiver system on
achip (SOC).

This project is investigate the
mixedsignal SOC design techniques for
implementing a broad-band network
transceiver. The transceiver will be
designed for high-speed data transmission
over an unshielded twisted pair (UTP)
cable in the LAN environment following
the Gigabit Ethernet standard [1]. In
addition, new mixed-signa circuit
techniques will be investigated for
transceiver functions such as automatic
gain control, digital-toanalog converters,
analog-to-digital converters, and timing
recovery.

Accomplishments
Transcelver Architecture
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Figure 1: Transceiver block diagram.
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Figure 5: PGA chip microphotograph.
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Figure 7: SHA chip microphotograph.
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Figure 9: DP(f chip photograph.

Conclusions
In this project, we have studied the
modern broad-band transceiver

architectures, which utilize complex
signal processing techniques and multiple

adaptive  control  loops. A  C++

mixed-signal simulation platform has been
established for full transceiver simulation.

Several key functional blocks have
been studied and realized in silicon, which
include a fully-digital cell-based 125 MHz
adaptive equalizer, a 125 MHz constant
bandwidth programmable-gain amplifier
with high linearity, a 100 MHz
low-distortion sample-andhold amplifier,
and a 125 MHz 8-bit digitato-phase
converter. Those functional blocks have
specifications better than the original
transceiver requirements, and can be used
in other high-performance applications
such as software radios. A new
low-voltage classAB UTP driver and a
new pipelined analog-to-digital converter
are still under investigation.
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