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A New Tuning Method of Dual-Mode Waveguide Filters for
Satellite Transponder
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Abstract

For mass and volume reduction, input demultiplxer and output multiplexer of satellite transponder widely adopt
dual-mode waveguide filters for channel filters. Generally, channel filters of the input demultiplexer are doubly
terminated and channel filters of manifold output multiplexer should be singly terminated for correct operation.
This paper gives a tuning method using short-ended dummy cavity for dual-mode cavity filters. Tuning is based
on the match of the computed and measured phase response of reflection coefficient. This proposed method is
applied to 4-pole dual-mode doubly terminated elliptic response filter and 6-pole dual-mode singly terminated
elliptic response filter for demonstration of this new tuning method. It is shown that this method shows good
agreement between the experimental and computed results.
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Fig. 1. n-pole in-line type dual-mode filter.

I

FER ARHEE 4 FF Mt 2EdTh
W k1A S71ek kA Sk Z?)ﬂ
gr] 3% ol EAshs 49 49 dadre
T3 o] Foizitk
_ det(jAI - jM,)
" det(jAI = M, ) (1)

ol M= AL, M M WA 7}
s AA FolH, k= B3t FI(norma-
lized frequency), I identity S H o]}, meba] whAL
Ade o3 2o & 4 Stk
Zk _Rin

P70k, @

o] Wl HEj2] ¥ termination R, ¥ A 7|
T Kpd $AE FnEd (6] A IAIE o] ATt 4
()9 BT Ao 25 H HV\M]T«] am-
plitude®} 95 FAlol o]&3dtd FE& 4 Aot
-.4“ At ]7]‘1] amplitude= AHs 2.2 G377
Z Ak AgA oz M EYo]
HIAMAIGS] Atk g 3=
51mulat0ri—.—E1¢ as & Aok

35 19 1/P\}(@ b, ©)= 18 29} Zo] gy
. SR WA 9%
o] 74]’?}54 H*L%%«] o|£X|9} FUMAEE
18] YAkel br] 59 YALE 243t ¢
®o o]&X= 18 2 729 5= O™

offt
o
o
oo
2_{
L2
:\
<
s

o off olo of
olo offf il

| Accessed 2019/12/24 11:14(KST)



N TA7E olFEE vk FH9| Fdo # AT
Dummy . . Dummy
Input >Cavty Cavity Short Input cavi 1 CHD caviy 2 %:7 Cavity Short
— D
Slot 01 Slot 23 Slot 14 @ ®
©
28 4. 6 B5E ol8F 35 29 A F9L
osl 1=
S - g =
Fig. 4. Configuration for adjusting the screws of
Fig. 2. Configuration for adjusting the screws of cavity 2 using dummy cavity.

cavity 1 using dummy cavity.

Cavity 1 Cavity 2 Cumry Cavity

Cavity 1 Dummy Cavity
2% 5. 7% 49 579 =y
J8 3. 11 29 S7p¥jE 24 Fig. 5. Equivalent circuit model of Fig. 4.
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(a) Phase response of reflection coefficient for tuning
the cavity 1

Fig. 6. Phase response of reflection coefficient for
tuning.
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