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RF FRONT END/ULTRA WIDEBAND COMMUNICATION SYSTEMS

Ultra wideband (UWB) technology had been using for radar system and military
applications in the past and it utilizes a short period pulse to convey information.
Nowadays, it is available for use in commercial section, and ultra wideband wireless
communication is standardized by IEEE. Since UWB technology transmits narrow
pulses, the transmitting signal occupies very large bandwidth. Hence, the UWB signal
spectrum density is usually lower than most wireless systems. This feature allows UWB
for used in short rang with high data rate, because UWB does not interfere with other
wireless communication systems. Moreover, this technology is more capability than Wi-Fi
and Bluetooth. Despite of UWB advantages, system design for UWB is a challenge
problem due to large bandwidth of UWB. This research investigates two sub-systems of
UWB system, i.e., wideband antenna and transmitter front end. A monocycle pulse
generator is implemented in MMIC and tested. A bow type antenna is designed, simulated
and tested. The bandwidth of antenna is measured to be 7.5 GHz. The antenna’s radiation

patterns are also measured in an anechoic chamber for various frequencies.
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maﬁmﬂatyaﬂymuazmda

amplitude

channel bandwidth
maximum channel capacity
electric field

magnetic field

Fractional bandwidth

noise power

signal power

signal to noise ratio
propagation constant
thickness of substrate
length of microstrip or patch antenna
length of reverse transmission line
input reflection coefficient
reflection coefficient

input reflection coefficient
output reflection coefficient
effective dielectric constant
relative permittivity
permittivity of free space
standard deviation

time scaling factor
permeability of free space
frequency

upper frequency

lower frequency

centre frequency
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MeBInadanyaiazAED (619)

f. = resonance frequency
fore = pulse repetition frequency
0 = angular frequency
A = wavelength
Ay = wavelength of electromagnetic wave in free space
A4 = wavelength of electromagnetic wave in dielectric
n = intrinsic impedance
T, = period
t = time
t, = time delay
C = velocity of light
I = length of the patch
v, = phase velocity
W = effective width
w = width of the microstrip line
W = width of the microstrip patch antenna
V, = small signal input voltage
V' = positive small signal input voltage
\'A = negative small signal input voltage
Z, = input impedance
Z,, = output impedance
DC = direct current
DTFT = discrete time Fourier transform
DSRD = drift step recovery diode
FCC = US Federal Communications Commission
IEEE = the Institute of Electrical and Electronics Engineers
LNA = low noise amplifier
MCLT = minority carrier lifetime

MESFET = metal semiconductor field effect transistor



MMIC
PCB
PIFA
RFID
PLL
PRF
PSD
Rx

ms
SNR
SRD
S-parameter
SWR
TEM
Tx
VSWR
UWB
VCO

WPAN

o YY) d o
MeBINadyanyaiazAED (619)

monolithic microwave integrated circuit
printed circuit board

planar inverted F antenna
radio frequency identification
phase locked loop

pulse repetition frequency
power spectral density
receiver

root mean square

signal to noise ratio

step recovery diode
scattering parameter

standing wave ratio
transverse electromagnetic
transmitter

voltage standing wave ratio
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Aperture distribution
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