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BSF Bandstop Filter
PDBSF Power Dependent Bandstop Filter
BPF Bandpass Filter
VHF Very High Frequency
UHF Ultra High Frequency
IF Intermediate Frequency
RF Radio Frequency
dB Decibel
dBm Decibel-milliwatt
MMIC Monolithic Microwave Integrated Circuit
ADS Advanced Design System
TEM Transverse Electromagnetic
FIR Frequency Invariant Reactance
NRN Non Resonating Node
LNA Low Noise Amplifier
PA Power Amplifier
FSL Frequency Selective Limiter
LO Local Oscillator



TFS Transverse Filtering Section
AN Absorptive Notch

SPDT Single Pole Double Throw
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! Radio Frequency (RF)
2 Passive

3 Skin Effect

4 Resonator

5 Lumped Element

¢ Distributed Element
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! Intermediate Frequency
2 Printed Circuit Board (PCB)
3 Monolithic Microwave Integrated Circuit (MMIC)
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' Mixer

2 Dynamic Range

3 Distortion

4 Minimum Detectable Signal
5 Sensitivity

¢ Noise Floor

7 Interferer
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D1:
Is=1.35fA
N=1.074
Rs=0.18 mOhm
Xti=3.5
Ec=1.16 eV
Cy=9.122 pF
M=2.42
V,=6.223 V
FC:0-5
Tt=70.0 nSec
Bv=32.0V
IBv=5.0 UA

D1:
Is=4e-8 A
N=1.05
Rs=12 Ohm
Xti=2
Es=0.69 eV
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V,=0.51V
FC:O.S
Tt=0.01 nSec
Bv=3V
IBv=1e-5 A

C,=0.27 pF
C,=110 fF

L,=0.67 nH
L,=0.55 nH
L;=0.55 nH
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L,=0.07 nH
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Abstract:

Bandstop filters (BSF) have many applications in telecommunication systems,
one of which is the elimination of in-band interferers. This thesis presents a
microstrip bandstop filter with the ability to automatically adjust the center
frequency and stopband attenuation depending on the RF interferer frequency and
power, respectively. The ability of automatic adjustment of the stopband
attenuation is obtained by adding a coupler and a power detector at the input of a
signal tracking filter and using a feedback circuit which differentially applies the
output voltage of detector to the resonators. The proposed filter can be used in
situations where the frequency and power of interferer are variable. In order to
implement the proposed filter, bridged-T network is used. This network consists
of two resonators that has ability of producing of allpass and bandstop responses
by adjusting the resonance frequencies of the resonators. VVaractor diodes has been

used to adjust the resonance frequency of the resonators.

The proposed filter has been implemented in the microstrip transmission line
using RO4003 substrate and dimensions of 116.37 x 90 mm? and its simulation
has been done in the Momentum of ADS software. According to the simulation
results, the filter is capable of tracking interferers with a frequency range of 245
to 295 MHz. Also, by changing the interference power from -10 dBm to 5 dBm,
the attenuation of the stopband can be increased from 5 dB to about 20 dB.
Broadband simulation of the proposed filter shows that the filter has a acceptable
bandstop response in the frequency range of 100 MHz to 450 MHz and it’s
passband return loss is less than -12 dB. Two-tone test simulation shows that the
IM3 level of proposed filter is less than -55 dBm.

key words: Bridged-T network, microstrip transmission line, power dependent

bandstop filter, RF interferer
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