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(The Design of Ku-Band Cavity BPF)
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In this paper, a

stage 6—pole bandpass filter(BPF) is designed and implemented by using triple-mode cavity for

satellite payload system. The BPF has a 100Mi bandwidth at the center frequency of 1450k(Ku-band) and the response of
the filter is the Chebyshev function. The cavity filter uses two orthogonal TEus modes and one TMyz mode. The
coupling between the adjacent cavityes(intercavity coupling) results in a Chebyshev response and is accomplished by only
H-filed component of TE modes. The size and location of intercavity slot is determined by the coupling equation from E-
and H-field of TE and TM resonant modes in circular cavity. The 2-stage 6-pole triple-mode cavity BPF has the
nsertion loss of 2.4dB and the reflection loss of 15dB in the passband. The triple-mode BPF proposed in this thesis can be
used as channel filters for satellite pavioad system and can minimize filter assembly in general wireless communication

system.
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Fig. 1. Coupling between cylindrical cavity

and rectangular wavegqide.

ZHl 5 %4 ZA¥H(inductive coupling)<
A longitudinal-types AR&3Hc).
O|FRE FF FAV] %‘394 - EE€

A= < YERATL 19 2
round-endd &5 9 37]9]' S&%e 84
Y D2 72 7 Utk

N AEE
% ee

‘I._..

inductive €%

2]

Minitial = £ ()L 2 (42)

0.187 + 0.052(%’)( )

f ()= (4b)
L) In |1+ 2. II}VZ ]
(F)
L@ HRE Zte gdEHYx  dyg S8
intercavity €% FEo oM FH-F-HTE B =&

X+ Chebyshev 3 S92 zZt+ IHE @A

stz ZR 7] AAC 9do]A ¥ Q™ (non-adjacent)
FR 717k A% & a9 394 #3(TEh# th&the)
#4(TEh)E A Y3 A PAHA] G 3= 79|

o

w24 )&%—EE -z'—zﬂl?-% gxo2 Aol 3
= 2AE WEAACE FEE AFEE=AA TMOlg
2ol B g¥ol Az @wxl AEE 3= 53 7

Ht Ht
— ST —
: S Ly
[ |
Fw k W
.}_ ¥
Rectangle Round end
O 2. a8 377 edsHcte &8
Fig. 2. Slot of cavity at input and output.



20054 128 ™K& Etg)

Input Output

—

Triple - mode
Cavity

Tripfe - mode
Cavity

(@)

8 o BTED s,
{__. 3(TE,) L,AHTEh

-
—t—

2 5
(©

a8 3. 6-pole CHHASTL

o
[
o *

El

ZE{Q
(a) 6-pole tAE 2}t ZE
(b) 6-pole CHA S EE
(c) 6~pole HHE S EE{ef Al
Design concept of 6-pole BPF.
)
b)
)

A 74

Fig. 3.
a) Schematics of 6-pole BPF
Operating mode of 6-pole BPF

(
(
(c) Signal flow of 6-pole BPF
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Fig. 7. Ez field of TMO1 mode.
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Table 2. Design specifications of 6-pole bandpass
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