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Motivation — I[EEE 802.11n

e |[EEE 802.11/Wi-Fi is the standard for fast wireless
communication

e |[EEE 802.11g
e 54 Mbps theoretical bit rate
* 2.4 GHz band

e [EEE 802.11n
e 600 Mbps theoretical bit rate
® 2.4 & 5 GHz bands




System Architecture

e Differential, Concurrent, Dual-band, & Image Rejection

e Antenna, filter, and LNA provide high
attenuation at image frequency

e Decreased area and power @? f
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Architecture Image Rejection

* LO frequency is carefully selected such that the image
frequency is in the region of attenuation for frequency
selective components
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Dual Band LNA — Transistor Sizing

e Fixed I;and V,,, so fixed Py
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Dual Band LNA - Dual Band Matching

Input Matching

Output Matching

Final Design

IM(Z,(«) +Z,(c9)) =0
IMZ(«y)+Z,(3)) =0

Im(Y, (@) +Y,(2)) =0
Im(Y, (@) +Y,(e,)) =0

—d[ Eb—
Pl AR




LNA — Simulation Results
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Mixer Architecture

o Differential RF & LO inputs
for improved linearity

e M4- M7
e Multiplication function
e M2, M3, R,_,4 carefully

sized
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e Conversion gain, G, =—-F

e Power Consumption
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Mixer Architecture




Mixer - Simulation Results
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Mixer - Results Summary

- 1dB Compression point and |IP3 vs. Pge
demonstrates the mixer’'s good linearity
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Quadrature Voltage Controlled Oscillator

* Provides differential quadrature outputs
* Composed of two super-harmonic coupled LC

oscillators
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QVCO Output Waveform
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System Performa nce_ o
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Summary

e Designed the front end of an 802.11n receiver
» Differential & concurrent receiver architecture
e Performs image rejection through attenuation
e Designed a dual-band LNA, mixer, and QVCO

e Demonstrated a 2.4 & 5 GHz dual-band receiver front-
end using the IBM 0.13 um process with good results

e Design can be further improved for minimum power
consumption or noise figure.
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