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Abstract

This paper presents half wavelength partial H-plane filters with multiple attenuation poles using narrow H-plane slot
of evanescent waveguide. The narrow H-plane slot operates as an admittance inverter of the bandpass filter and,
simultaneously, generates an attenuation pole at particular frequency. Therefore, proposed filters with attenuation poles
are simply implemented without any additional coupling and extra modification of the structure. The number of
attenuation poles of the filters equals to that of the H-plane slots. Moreover, proposed filters are compact waveguide
filter since ones are embodied by partial H-plane waveguide which has 1/4 cross section of conventional waveguide.
The third and fourth-order half wavelength filters having 4 and 5 attenuation poles, respectively, are designed in H-band
and their frequency responses are confirmed by simulation and measurement.

Key words : Partial H-Plane Filter, Admittance Inverter with Attenuation Pole, Harmonic Suppression

I.M E

AT EQE MHAE AL 22y UY § 42 HY FeE a7 FEEE =0
 gEE it 5 AX gy E4E 278 E o]9g F71HQ F29 HYL ¥ F Yue
I12Y N2 dg o513 Sith olHF 7Y gAel itk WA & =EAME R cou-

= 549 9 B3 Yeie et o E HE Yy plingelu} 3 129 Wy glo] 2T E4S
o] =2 & 0] 43 cross-coupling F+Z A48 F 7+= wkobA F2) partial H-plane 8 E A5 Th
3 Alole) A AY 7Z FE E3Z Y 27189 Atd Y 5% 289 A 9 ZHES

TE A7 NEA At A PR FYHUL,

TdNER AR BEAF 83K Department of Electronic Information and Communication Engineering, Hongik University)
cE= F ¥ 3 20071130-038
-rARgEUR ;20083 19 209

107



SETHWRPSHIE F19% 5238 2008528

partial H-plane =3Zd Ad vlg oo F2
slot ZFC 2 FHEHY, ol g 53 Uej9] oj=
URA AHE 98-S gk T 2 FANRA
FAsA Ao maA Ate W partial H-
plane FEIE A A of=mE XA <luE9
TUHE S 54S 7HAA H, ole EHY A
A Y S FHAIA €t vSol AlgtE 8
Bl 71EY THEET} 142 229 partial H-plane
EREE FHHY 4¥ =9Z "E9 4A7) s
FO B =2dNe 243 B4 7HAE par-
tial H-plane =32 9] oj=u]RAA QIHEE o] &3}
o 34 327 Y 3 EHE AASA.
47§ 9] H-plane slotS 2 FHEE 3¢ B 23} D
© 54 T A ok FapolA 7t 279
A4S e L o) 5% skin S48 Hed
T, 5709 FAFS 7 49 BEHE ommE
2> 1Bl H-plane slot®] Z2)=o] spurious 2219
dojue Faprd fR|ste gubel vk gy
53 gEjol| B3] spurious S 4] FPH L, A

A AR Bl 1 2% B4 FAAAT
I. Z4= S4E 7HX= H-plane Slot

AtE Y HEHE AY 99 ©yEE
partial H-plane E9Z ] WE o] F& T4
H-plane slot® 2 FAHY, ole Y 53} FE Y
open-ended A =329 4L 3
AWEHE F&¢ch I8 12 793
H-plane slot®] ©¢ A3} o] & oj=uje
EHY r-57IBE2E JEldT gitgog 2713
29 MA-EX B,& inductor AL E A AT
H-plane slot®] Uul(w)7} FAU Zol(s)7F ZARXHA
AR L Bye L3 Cof M2 722 ZdHTY ol
Y T3 L9 AHEY A% 74 Fo] Yo
&g otk o]2jd F2 Fe) o) Hoplane slotoE
78 partial Hplane BEI = Ty £33 GE 9 9y
B A7 2 & 2AEA HEE ojhd B
7HQ couplingolvh 7429l 729 WE glo] A
A o F2AA 2T SRS ekl = 9y, 1
A Fe AAE U9 AuE S s 2A
Hrh 19 2& Heplane slot®] Wuiw)et Zo)(s)ol u}

108

H-plane metal vane

H-plane slot

J8 1. Ate PE <) Hoplane slot &9 A3} o=
Pl X QIHE F7H5 R

Fig. 1. Unit-cell of H-plane slot and equivalent circuit
of admittance inverter.
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Fig. 2. Normalized inverter value of H-plane slot at
the particular frequency(£<fo<f).
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Fig. 3. Structure of partial H-plane filter with atte-
nuation poles.
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Fig. 4. Simulated responses of third-order partial H-
plane filter with 4 attenuation poles.
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Table 1. Size of third-order partial H-plane filter using 4 H-plane slots.

Cross section Evanescent waveguides Resonators Total length
H-plane slots Half wavelength
w1 w2 W3 Wy ’ ’
23.8x12.0 (1) (2) (53) (ss) n : ’ 120.41
0.5 1 1 0.5
. . 4.82
(12.92) (14.25) (15.99) (18.19) 4357 »02 348
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Fig. 5. Simulated responses of partial H-plane filter
with 4 attenuation poles and conventional E-
plane filter.
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Fig. 6. Fabricated fourth-order partial H-plane filter.
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Fig. 7. Simulated and measured responses of fourth-
order partial H-plane filter with attenuation
poles.
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Table 2. Size of fourth-order partial H-plane filter using 5 H-plane slots.

Cross section Evanescent waveguides

Resonators Total length
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Half wavelength
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13 1.5 1 5 3
, . 64 | 442
1079) | (1332) | (1652) | (1249) | 045y | P11 | PP | 388 0
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