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UWB Wireless Channel CharacteristicsUWB Wireless Channel Characteristics
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S. Ghassemzadeh, et al., “UWB indoor 
path loss model for residential and 
commercial buildings,” VTC 2003



Receiver ArchitectureReceiver Architecture
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Wideband LNA Wideband LNA –– Ladder MatchingLadder Matching

Wideband LNA – ladder match (Ismail, et al., “A 3-10GHz low-noise 
amplifier with wideband LC-ladder matching network,” JSSC 2004)
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Wideband LNA Wideband LNA –– NFNFminmin and and fftt TradeoffTradeoff

NFmin equation:

To keep                                 constant with Le       , Cext of C must      to       ft .  

With ft , R is constant, but NFmin !
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Reflections in UnReflections in Un--Matched EnvironmentMatched Environment
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Circuits Circuits –– LNA SchematicLNA Schematic
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Circuits Circuits –– UWB Filter and S2DUWB Filter and S2D
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Circuits Circuits –– DoubleDouble--Balanced Gilbert MixersBalanced Gilbert Mixers
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Wired Measurements Wired Measurements –– Conversion Gain and NFConversion Gain and NF
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Wired Measurements Wired Measurements –– Notch EffectivenessNotch Effectiveness
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Wireless Measurements SetupWireless Measurements Setup

Powell, et al., “Differential and single ended 
elliptical antennas for 3.1-10.6GHz ultra-
wideband communication,” APSS 2004 

VSG
AWGN

PC
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I/Q generator

Baseband gain
and filtering



Wirelessly Received UWB Pulse SignalsWirelessly Received UWB Pulse Signals

Received differential UWB pulses

Transmitted UWB pulse template

Difference of received UWB pulses



Wireless Verification of UnWireless Verification of Un--Matched FrontMatched Front--EndEnd
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Wireless BitWireless Bit--ErrorError--Rate Results @ 6.85GHzRate Results @ 6.85GHz
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! To compare plots, change “Power at RX Antenna” to “SNR” by:
" Assuming kTB in 500MHz band is -87dBm
" SNR=dBmRX-87+NF

! We find that these plots match within 2-3 dB

Blazquez, et al., “Digital architecture for an 
ultra-wideband radio receiver,” VTC 2003



Chip Photo and Performance SummaryChip Photo and Performance Summary
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ConclusionsConclusions

! Un-matched LNA can achieve better noise 
performance

! RF notch filter can improve robustness to 
interference

! UWB packaged chip verified in wireless 
system environment


