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(A Microwave Narrowband Bandpass Filter Using Inductive

Post Obstacle in Rectangular Waveguide)
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Abstract

Narrowband bandpass waveguide filters using inductive post obstacles in rectangular waveguide
are designed and constructed to have an equal-ripple bandwidth of SOMHz (0.56% fractional band
-width) at a center frequency of 9GHz. Both the triple-post and the single-post configurations
are realized and compared. The measured center frequency, bandwidth, and attenuation charac-
teristics for both filters show good agreement with the theoretical calculations. When the two
filters are compared, the insertion loss characteristic of the triple-post filter is better than that of
the single-post filter by 0.8 dB at the passband.
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Fig. 1. (a) A bandpass filter using only single-post
obstacles.
(b) A bandpass filter using triple-post
obstacles.
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A direct-coupled bandpass filter circuit
with shunt-inductance couplings.
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Fig. 3. The equivalent T-network of single-post

obstacle.
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Fig. 4. Xa, Xb vs single-post diameter curve for
centered single-post obstacle in
rectangular waveguide.
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(a) The half-section of T-network of
single-post.

(b) The half-section of direct-coupled
filter circuit equivalent to T-network.

Fig. 5.



4 1989%F 67 BT LBERGE F 26% H 6 5

0. 3012 (radians) ©] #lth, 7|4 AsjAjel e H7]H
Aol g7t =" & kA EE A Azl AA
5 2R Aojol |o|ukE el Fo] 1A #HshA
F-oo} &hrh,

o} OGHzolH AZZAEe) A5 LAl 27
< W34 A7l k=22 B3 78 Xa, Xb2td AA

o] ug Xb-: 7+ (4),(5)*4)4 7ol zleks
4 L che

AL vl 4ol
£/29) A 5

/'\E,] 73%-

Lo oo §L

o}
ok
2
=
)

N
o
L
<
gl
o
4> lm
b
3

lo
e
oX.
g
o
4

wle} 7el e % Jﬁ dal AT 2y 7" Aol
A

[01%3ke & + A o &% 4(2)0*1 g st XbE
T 4+ ek AN g 220 FAH g9} 2
S % o XbE ASe) Aol HFELE S K
B¢ % 4 A Aol Ao XagE & 4 2
o}
Ag
6= =~ (x—¢-+2/8]) (7)
2
E ol olgA vge] AFE2EE 2w
QY So AE dloleEg olga HEAF LA
£ HA3s= TAA A (least square fitting line) &
oz olE olae] AFEAE UelE AA D

AL Bl 9 Xa Xb3tae BAE 2@ 6ol o}
Epf glek,
0.04 0.080
] Lo.075
0.03 4 L
- Xb
Xa L0.070
0.02 - i
. 0.065
b r
ﬂ i
' .0
00%3 38-0%

Diameter (cm)

a8 6. Xa, Xbit# ALFZAE A 743tel

BA2N=
(----5k=2, — ;FAA)

Fig. 6. Xa,Xb vs triple-post diameter curve for
triple-post obstacle in rectangular
waveguide.
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Table 1. Dimensions of post diameters and
resonator lengths designed for both
filters.
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