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802.11a

Abstract

According to the progress of broadband wireless communication technology, the 54Mbps
high data rate transmission is now available in 5GHz unlicensed frequency band. Many
standards have been established for the 5GHz WLAN application, for examples, the IEEE
802.11ain North America, the ETSI HIPERLAN 2 in Europe and MMAC wireless Ethernet
inJapan. Those applications operate in the frequency band from 5.15GHz to 5.825 GHz.

This project therefore will base on the research of broadband WLAN RF receiver
topology in 5GHz applications. The main target of this project is focused on the invitation
of a direct-converson RF CMOS receiver. We expect that the new receiver architecture
would reduce the area of integrated circuits and the number of off-chip external components
in order to minimize the production cost of RF receiver circuits. The schedule of project
contains the two-year planning. In the first year, the main tasks are on the planning the
direct-conversion receiver architecture, deciding system specifications and designing the
sub-circuits of receiver. The sub-circuits of receiver should include LNA, LO, synthesizer,
mixer, channel /anti-aliasing filter and programmable gain amplifier. In the second year, we
would focus the final target on the integration of the receiver sub-circuits designed in the first-
year project. The research results of this RF receiver IC could agree with the need of urgent
industrial applications. In the other hands, this project would provide the circuit design
trainings and practical production experiences to the graduated students who joint this work.
It is just consistent to the government policy of nurturing the wireless communication
engineers in the future national telecommunication constructions.
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U-NIl 5GHz band RF recelver subsystem
single chip direct conversion receiver CMOS

RFIC system specification system frequency planning system
link budget analysis system cascaded noise and nonlinearity estimations
receiver
Direct conversion receiver LNA,

guadrature mixer combined with [-Q demodulator, VCO, frequency synthesizer, channel/
anti-aliasing filter, programmable gain amplifier

LNA source inductor feedback cascode amplifier

broadband input matching and reduce noise figure (NF) LNA filter
pass-band insertion loss and stop-band rejection rate noise figure
noise figure IM2 Pip2 in-band blocking
signal RF front-end IC differential

LNA input balun filter and antenna 20B
insertion loss system noise figure 2dB balun

high performance LNA (e.g. HEMT LNA) noise figure
LNA single-ended input and differential output

[-Q demodulator I, Q mixer IM2 Pip2 in-band
blocking signal noise figure [-Q generator
I-Q phase and gain imbalance constellation
VCO U-NII and ETSI band width varactor diode MOS
fequecy range U-NII 675MHz bandwidth
switch (e.g. 5.15-5.35, 5.35-5.725, 5.725-5.825)
V CO output phase noise
Synthesizer VCO 5GHz prescaler source coupled
pair charge pump
phase comparator narrow pulse
V CO output frequency offset or phase noise Loop filter
loop bandwidth (e.g. 15KHz), phase margin output phase noise level, settling time
trade off

802.11a baseband 10MHz RF mixer baseband
10MHz channel selection / anti-aliasing filter 10MHz channel
A/D sampling frequency 20Msps baseband system over
sampling technique A/D sampling frequency 40Msps or 80Msps sampling
theory sampling frequency (alias signal)
A/D dias signd
corner frequency channel bandwidth loss pole sampling frequency



anti-aliasing Filter Switched Capacitor Filter (SCF) or Operationa
Transconductance Amplifier-Capacitor Filter (OTA-C) CMOS baseband

-70dBm -15dBm (e.g. for 64QAM) 55dB dynamic range

baseband programmable gain amplifier (PGA) CMOS output
current combination circuits lo, 2lo, 4lo, 8lg, ..., 2V Mg
N-bit PGA A/D (e0.
1.5K%7) A/D
2001 802.11a5GHz RF CMOS transceiver and ADC/ DAC
2002 LNA, mixer, VCO 2003
35 CIC differentia 1/0  1000hm 2003
8 160MHz 10bit DAC and 8MHz Gm-C active LPF
2004 15 CIC 160MHz 10bit DAC 8MHz Gm-C active LPF 5GHz Novel tank
circuit VCO Variable GainLNA CMOSIC 6GHz frequency synthesi zer,
Programmable Gain Amplifier with DC offset cancellation and 40MHz 10bit ADC
93 8

5GHz direct conversion receiver

5 GHz (Variable Gain Low Noise Amplifier)
93/3 TSMC 0.18um process



160MHz DAC

93/5 TSMC 0.25um process

10MHz OTA Gm-C Baseband Low Pass Filter
93/5 TSMC 0.25um process
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5GHz VCO with Novel Tank Circuits
93/5 TSMC 0.18um process



