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(#�)*+
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√
Y0FBWω0Cp1

Ωcg0g1
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FBWω0

Ωc

√
CpiCp(i+1)

gigi+1
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√
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γ2
g = γ2 + k2c !"�#$%
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 ��� ����������� ��� jβ ��� ���
��

����� �����	
���

��� ��	�
 �� ��� �����
���� �&���� ������ ��� ����� ��� ����� ��� ���	������ ��	��
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⎩
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εeln( 8d

W +W
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d ≤ 1
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d ≥ 1
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8eA

e2A−2
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2
π

[
B − 1− ln(2B − 1) + εr−1

2εr

{
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}]
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A =
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√
εr + 1

2
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εr − 1
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(
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)

B =
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√
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We + 0.441b
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����� We �� ��� �"�	���� ����� �� ��� 	����� 	����	��� ����� �#

We

b
=

W

b
−
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0 ���

W
b > 0.35

(0.35−W/b)2 ���
W
b < 0.35
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������� � �
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x ���
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30π√
εrZ0

− 0.441 ���$��

����� ����	
���

+ �����
��� �� 
�# ����	���� ��
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. . . −jωL2n

���
���

���
���

−jωLn1 −jωLn2 . . . Rn + jωn + 1
jωCn

⎤
⎥⎥⎥⎦
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· 1
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1
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1

2ωZoecot(βcLc)

Cg =
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2ωZoeZoocot(βcLc)
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Ls =
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Cs =
1− cos(βsLs)

ωZssin(βsLs)

Lst =
Zssin(βsLs)
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����� �� #�$ g1 � ��%�%&�� g2 � '�()�*(� J1 � ��'�(((� J2 � '��'&'� "�� �����	��
���+�	���� ��� ��� �,��
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 Qexl �� ��� -���
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M12 = M34 =
FBW√
g1g2

= 0.0224

M23 =
FBW · J2

g2
= 0.0191

M14 =
FBW · J1

g1
= −0.0033

Qe1 = Qe4 =
g1

FBW
= 37.39

"�� �����	�� ���+�	��� ��� #� �,�
����� �
�� �. �	�����	��� ��
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�� /��� ��� 0�������
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��� 1*2$

Mij =
f2
2 − f2

1

f2
2 + f2
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Qe =
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8.7 Coupled Line Filters

TABLE 8.8 Ten Canonical Coupled Line Circuits

Circuit Image Impedance Response

Re(Zi1)

0Zi1 Zi2

Zi1

Zi1

Zi1

Zi2

Zi1

Zi1

Zi1

Zi1

Zi1 Zi1

Zi1

Zi2

Zi1

Zi1

Zi1 Zi1

Zi1

Zi1

2
3
2Low-pass

Re(Zi1)

0
2

3
2Bandpass

Re(Zi1)

0
2

3
2Bandpass

Re(Zi1)

0
2

3
2Bandpass

Zi1 =

Zi1
Zi2 =

2Z0eZ0o cos 

(Z0e + Z0o)2 cos 2  – (Z0e – Z0o)2

Z0eZ0o

Zi1 =
2Z0eZ0o sin 

(Z0e – Z0o)2 – (Z0e + Z0o)2 cos 2 

Zi1 =
2 sin 

(Z0e – Z0o)2 – (Z0e + Z0o)2 cos 2 

Zi1 =

Z0eZ0o

(Z0e – Z0o)2 – (Z0e + Z0o)2 cos 2 

(Z0e + Z0o) sin
Z0e Z0o

Zi1
Zi2 =

Zi1 = –j

Z0eZ0o

Zi1
Zi2 =

Z0eZ0o

2
Zi1 =

Z0e + Z0o

Zi1 =

Zi1 =

Z0eZ0oZi1 = j

2Z0eZ0o
Z0e + Z0o

2Z0eZ0o
Z0e + Z0o

cot

tan

Z0eZ0oZi1 = –j cot

All pass

All pass

All pass

All stop

All stop

All stop
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