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What is UWB?

Fractional bandwidth (measured at the -10dB (fh -fl )/fc , > 20% or
total BW > 500 MHz.
ﬂ NB

Fower Speciral Density
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FCC/ITU-R Definition UWB
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UWB types:

* Direct sequence (DS) UWB: DS and multiband UWB
using the whole available s, Freency omai
spectrum i '[p“ “q “P “p
> transmitting very short - faa.

pulses (impulse radio) ; iy, Ve, Vi, Y,

* Multiband: dividing the ) ﬁ'ﬁﬁ’;&, Lﬁ .
available spectrum into g | %.L | il .
several bands, each having a ! AN
minimum of 500 MHz of ! ‘ | A
bandwidth



Pulse based UWB. Why?

» Advantages
= Mixed localisaton and data transfer possibility
= Simple transmitter side design
= Noise-like spectrum
 Applications
= Wireless comunication systems
= Road information systems (Car <-> Road signs)
= Non-contact medical examination
= Localisation, positioning



S —

Motivation and goals

 To gain experience/knowledge in design of
wideband/microwave systems

- UWB impulse generation, antenna,
localization and data transfer experiments

* Practical goals:
* Universal UWB antenna test system
* Ground penetrating radar (GPR)
* Through wall imaging device (TWI)



Different aproaches
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Different aproaches
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UWB pulse generation

Antenna is a part of UWB pulse

generator!
Principle Test system
Impact Response N
—>» Object — ”'_\ /N i
Clock |—p k- 8 I Receiver

sharpener | - - - - - - -

UWB impulse is formed as an antenna
step response




UWB pulse generation

A fast rise time differential pulse
generator in combination with a Bow-Tie
type antenna on a lossy dielectric
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A Step Recovery Diode (SRD) is used as a
differential pulse sharpener




Typically used antennas
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UWB antenna requirements
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Antenna couple used for experiments

* A Bow-Tie type
antena is used

* Antenna is made on a
lossy dielectric
material




Experimental setup
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Real-world look







Transmitters side

Differential microstrip
line with SRD at the end




Measurements

Two types of antenna
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Pulse spectrum
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Conclusions

» Experimental setup is developed for further
research

* Obtained first results confirms the correctness of
the approach

* Some experience in high frequency design is
gained



Questions?
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