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A Small Cavity Bandpass Filter using Triple-Mode Technique
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Abstract

A 2 stage 6-pole bandpass filter(BPF) is designed and implemented by usipg triple-mode cavity for
satellite payload system. The BPF has an 100 MHz bandwidth at the center frequency of 14.5 GHg,
Ku-band. The cavity filter uses two orthogonal TEpns modes and one TMg;z mode. The intercavity
coupling between the adjacent cavities results in a Chebyshev response and is accomplished by H-field
component of TE modes. The size and location of intercavity slot are determined by the coupling
equation from H-field of TE resonant modes in circular cavity. The measured filter response agrees
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well with the theoretical data.
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Fig. 1. 6-pole bandpass filter
(a) Structure (b) Resonance modes.

AAEelok g} o (1) (2)€ 359 I3 (D)
3 Aol(Lo) ol dg FAForote] BAE vebd

142 i\ 2 2

(_A,—)TE ( 7)th¢ ) + (212,0) (1)
1 n

()= Gam) + (&) @

G714 A FA BT X xmS Bessel
F4 Jn' ()7 Jalx) 9] ndA Zolth, £8 p= W
B39 & Yehl & Aol

TEus#t TMo 2§ A7 359 3A
9 Zojo] g AL F REY FRPo7t M2 7
ofof 3tERE TE;33 TMop ZE7F FA 3313}
=8 359 J4H dolg Av. ¥F9 IRH
Zolo| #3424 (3)F 2t

D. 2 4’2

P @

2-2 Chebyshev 8HE H= &8 =

% F719] 493 G AL IR &
3 % (external quality factor) Q.o 2l&liA E&
¥ 4 k. 9 w0l Chebyshev §4 4
< e Bede 0.8 Atst g e A
2] (4) Zo] AARY & U ol Y7 g3



0% 3719 71 Yool o8 AsE 29 A
A £3& Mua?te) BAE A (5)2 AL 3
o Aaes 4% £ e 4 @3 2aw.

— 88 5o | Efntl
Qe - u/}. —'9.'-3 Wf (4)
A7 = em,
Misiia = | bAgw L2 DE (5)
160, A%p*
B — _ [abQ.Ae A3p? (6)
Yo ntLiDt

AN Lo=p =5 |pas ol

9 AdA Wi vg Y Z(fractional bandwid-
th)olZ g& NG5 €93 He 9 A7st g
golth. Dot Le 72tz 9459 3% 33719 37
R 2ol eI a8} be T/ dAHe
Y Toigy) 2718 Yepdth A5 AR MY
B30l Ape 7] 2T dAH e T
o] Thgtgoln A= YUY FF 33719 B
ol

aY 2 A3 EE 3TF T/ UEHY 9l - &Y
oA AR 4 Q¥ inductive £%& Vel
29y 29 AL Bo) T2 €39 27| £3879)
FAe 4 (N2 78 4 Aglrile],

Maia =f () L2 (7)
3714
w w
Wy _ 0.187+O.052(T) (l—f)
L 2.12
ln(l+? )

ole},

ooy FZE zZe "M 29 9L
intercavity €9 o] M F¢Et B =
Fo)A & Chebyshev 4 39S zte HHE +

AFEE 7S o) 88 428 TF TV 953 ¥e

{G

T -]

age FEIFANY-&Ydy &%
Fig. 2. Slot of cavity at input and output port.
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Table 1. Design specifications of 6-pole bandpass

filter.
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F3 9 Z(BW) 100 MHz
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A &4 1dB
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oE 25 6

4+ 54 Chebyshev 34

B2 R 4scd ARAS 3
Table 2. Values of external quality factor and
coupling coefficient,

Qe 169.37 ku 2.94x1073
k2 5.4x1073 kss 4,06x1073
kz3 4.06%1073 kse 5.4x1073
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Fig. 4. 2-stage 6-pole triple-mode filter,
(a) Structure (b) Tuning and coupling screws
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Fig. 5. 2 stage 6-pole triple-mode cavity filter.
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Fig. 6. A narrowband bandpass characteristics of
filter.
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Fig. 7. A broadband bandpass characteristics of
filter.
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