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Abstract

In this tutorial lecture, fundamentals and tips about a bandpass filter (BPF) design using half-wave resonators are
introduced. The aims of this lecture are that designers understand overviews of external quality factor Q. and
coupling coefficient kjj in an equivalent circuit, make the equivalent circuit for a BPF themselves and utilize it for

designing BPF structure.
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R2=Q02/(2*pi*f02+C2)
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s-parameter Variables
simulation |equation

sP1 Egnl equation equation
Type=log Sll_dBidB(S[l,:l]) Eqns Eqn7
Start=7GHz S21_dB=dB(S[2,1]) f01=10GHz Qes=7.645333333

S21_phase=wphase(S[2,1]) f02=10GHz
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f04=10GHz

f05=10GHz

k12=0.119618132
k23=0.091150133
k34=0.091150133
k45=0.119618132
Qel=7.645333333

Stop=13GHz
Points=2001

equation eguation

Eqnd Eqné

C1=2pF b1=2*pi*f01*C1

C2=2pF b2=2*pi*f02*C2

C3=2pF b3=2*pi*f03*C3

Ca=2pF b4=2*pi*f04*C4

C5=2pF b5=2*pi*f05*C5

equation equation
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Variables

s-parameter
simulation

eguallon
Eqnt equation equation equation
Type=iog S11_dB=dB(S[1,1]) Eqns Eqn7 Eqng
Start=7GHz S21_dB=dB(S[2,1]) f01=10GHz ~ Qes=7.645333333  k13=0.0113
Stop=13GHz S21_phase=wphase(S[2,1]) f02=10GHz k12=0.119618132 k35=0.0113
Points=2001 03=10GHz ~ k23=0.091150133  k24=0.0113
f04=10GHz k34=0.091150133
equation sgualian f05=10GHz k45=0.119618132
Eqna Eqné Qel=7.645333333
C1=2pF b1=2#%pi01*C1
C2=2pF b2=2*pi*f02*C2
C3=2pF b3=2*pi*f03*C3
Ca=2pF ba=2*pi*04*C4
C5=2pF b5=2*pi*f05*C5
equation equation
Eqn3 Eqn2
L1=(1/(2*pi*f01*b1))*1E9 nH  JO1=((0.02*b1)/(Qes))"0.5
L2=(1/(2*pi*f02*b2))*1E9 nH  J12=k12*(b1*b2)"0.5
L3=(1/(2*pi*f03*b3))*1E9 nH  J23=k23*(b2*b3)"0.5
L4=(1/(2*pi*f04*b4))*1E9 nH  J34=k34*(b3*b4)"0.5
L5=(1/(2*pi*f05*b5))*1E9 nH  J45=k45*(b4*b5)"0.5
J56=((0.02*b5)/(QeL))"0.5
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J35=k35*(h3*b5)"0.5
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