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Abstract

Design, Optimization and Feasibility Construction of H-plane Filters Using
Longitudinal Patterned Planes

Mohammad Hajnorouzi

Microwave band-pass filters as inevitable requirements of communication systems have a large variety
of application such as for components of composite filters and multiplexers or for satellite
communication filters. In this dissertation partial band-pass waveguide filter using compact resonators
is presented which is implemented in partial H-plane waveguide. The designed Partial H-plane band-
pass filters compared with same E-plane band-pass filters, in the same frequency range, while their
cross sections are one- quarter .In addition the length of this filter is shorter by 60% than that of
conventional E-plane filters. Partial H-plane band-pass waveguide filter which has been designed
using longitudinally resonators has less length about 40% relative to the conventional partial H-
plane filters. Compact resonators in partial H-plane waveguides reduce the total length of filter, in the
same frequency range while compared with conventional partial H-plane filters. In the design
procedure, the shape of resonators is determined by fitting the frequency characteristic (transfer
function) of a desired resonator to that obtained from the equivalent circuit model. The design process
is based on optimization using an electromagnetic simulation to take the effect of higher order modes
(evanescent mode). The usefulness of the proposed partial H-plane band-pass filter and its
performance are verified by designing and simulating two filters.

Key words: Partial H-plane Waveguide Band-Pass Filter, E-plane Waveguide Band-Pass Filter,
Compact Resonators
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% _Lumped circuit

* -Micro strip
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® _Multiplex communications

" _Reactive



Sp9gNle sla L) Jas

oo 2 ) s ol e (5t 9IS e 5555 L s e i | 2l e il 3 Ui sl 3
S i oS S smis s 53l L s L o b Joon BT s 5l n o ol i ol
a8 S L s oo 350 (oilS 58 03k o S8 5l Jae 5 alSTaz uilies] 0aiS ugSan g el 00iiS usSine
bt ) Sl ol sloilid 5,0 53 )3k (sloilid (b (sl pom o SESST oS Sl it LS 13 igd 0o

sl assls ST (7Y 5l S cs Al
L 0028 (sle,5ilig, 5l ool Ly Hoamio [0Sk (9o sloyilid ok sl g Ubs, S0 asliplly onl o
S oy 4 s Sole slo 2L b pee s 4ol sl b o il st ol ol o lmis 3 eolit
050 o sl o e 55 iyt 6lo yiked 8,50 50 sl b 43y Ll Lagar Slatie § g3135,50l ,iSilie
i a3 18530 055 e S aslin 51 el sliyms Sl s Homin (sl 2 a5 4 L
iy 5 39U Ly Hosomio g 21 e iy, ol o5 53 o aubigbl ol ity s bt il e
CElw (Sl p)loz Jad o 0ll e sl silwares 5l Jol> s ,5lss, g S8 b Hoamio 2ls )b

el 00l Gl L5 aslsl glaoslgrins g oo jsliws (55515 oles ol e Jad 1o g 0ol 7 ylae



Sp9gNle sla L) Jas

b g0 V-

S i, b S 31 AV S5 bl 250 el sl e oS o 4l J 5 (g0l oSy 51 e
el S99,k sloyld cSle o coge yaie

Loy 9o diiwnd Lo pge (50 0)LS p l lailginl 5 (Lbaine slopgo as)ls 3529 (il lgil )3 oy ge
WR- YY + iz ge aidly oo 35250 PYY GHZ b ¥Y - MHZ (gl uilS )3 4o oolicial (gl cilises (sloojlail ;5 Lolatons
L daslio jo Sl )5 6 mzge 9 0,00 OAT/YMM XYAV/ATMM L1y slal 09 o oolazw] YY - MHZ L5 )5 j0 a5
9o ol S5 L g 30 /ASYE MM X /FYVA MM slal 098 o ool YYY GHZ 15 )5 0 a5 WR-Y ]
Sgd o 00lawl VYIAGHZ b A/Y GHZ &b ;o 5 5,0 YY/AZMM X -1 2MM slel c WR-9+ 0 X il o il

Sl iy gl -V £ MM L $YAAYY MM Lok 1 5 aiid 60,5,LS 51 6l pazga 55 slilyil (sloorgo
e i 1y (gl 5 Latns (gloyzrgs 51 s oled 1= Jsaz . [Y] il 05250 VVF GHZ b A+ MHZ iS5,

slalyinl 5 (ebaios lo gl (5 15 58 g Slal V) Joor

S5 il 3 N rzye ey
vy GHz AFYE MM X - /fYYA mm WR-Y
Yy MHz OAF/YmMm XYAY/a¥mm WR- vy .
\V# GHz #/+Y+-£ mm S>oS s
Sonl
A+« MHz FYA/0YY mm Sy ks

YTy g0 ol LS 529 1Y)
LesT 5 48 g oo (>b (13 e 1 yuz g0 Ygans S ptizie |, TM L TE (glosge (s3900mb olass wilgi oy g
daseioe uildel gy jlasil cob b Jlasl las G aisle wilgh oo prge Loyl cpl ol jLicsl 050 G Lawsgd (65,
Ol a (058 (Sl las S L ealas bl L pl erge dasiine Guiligel 0 28 5 Sl 0 Z
—3Ldy ) dmasive uilael i pai A (Sas o 2o (pl e oo Wl 2o S0 0 (pazge 0 (L0 (ol

3 @BSs paee pml el jlas GLESy jlaie jrge dasiin uilagal (ulplo o)l (g -l b oles -5 0k >



Sp9gNle sla L) Jas

ol an |y pge L Jobos jlas slaploll dod plgs o0 a5 [y S (ood slom] (ISie (6 ez 9o (sl yild Dlwlons
Colis oo oo cpm ¢ Eroomas S S0l olt b (o 20160 3l oy OBl (y30s pazge s 0 3,5 oslle s et

il Hl B 5 &gy slabuly he @lad zga Job g M S0 SUlss oo Jsb A ol5T (sLad zge Jsb < Ag

1

1

}L—lzz }L—2= ?ﬂ-}lcz (\_\)

P g oo il g dailg, 5l Lacsl 58 ol g dastin il

377 Ag
——= TE<lk

Zy=—={lh o =

0 7y, 377 A1 TM clo a-M
7 g Slaoge

2
Bz 3 (Jsb a=ls » oboly) ¥-1)

Srz 9o b ylid gilwaiags 9 (> lhb (Julxd jo oud plxil s, 5 (5y9 0 Y-TV-)
Dgb oo Gl (ol 5 pzge S Elgil 51 S 0550 50 GiSu (pl yo

[F]" il a5l yy b outigadl yao 990 (51o yiked (555 gupolS o>l ybo V- Y- Y-
il e oy ooy ol yild bl ailons sloni sl onl jo il olis olsieds Edmio Jlail e oo,y

f e ALY L 315 L ooy 5 iz 31 Ladb L by S _so IS aad iS5 15 oS el Liias pizge 5y U5 E doio
9y ol o S e JLS a8 S8 S sS Slarge g whad (B VL 1S5 sl e se e S Sl
a e ild iz (ob 5 Sl (sl g0 Bl s 5 ek 39> Jelo ol e atblniess (FasST ue lo
masly a3 s awl b ild ol g ge 438 S a5 s 5L A5 e (slasge 9 I sge Sl g, culys ool 4 S
A5 6y 5 Al oy Syl s ]y Sae 45 Il ot E s 8 o ecslilygo (5 ez g0 (gladisns il
Slp Simssali ol sl ol Py il sligy 5 (59,08 1n2lid s ol Slasiiie 51 aiS oo IS b iS55
Sy 3,8 4y yazise Cuje plaS 10 aS oIy 352 0ge Gkl n (e atde By, e L)Ll aisSl (b o ey

. e . 1 . . \ - 3 ? . e . - . . 3 .
3 b ol Jis slass Gl Cuge o ) pliwl moe gy ¢ (2200 by Ghes 1wl el cnl eyl )

'_Evanescent

2-Non touching fins
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L_Conventional standing wave method
2-Sub regions

*-Resonator method

“_Ridge waveguide

>-Loaded

®-Square corner cut
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L-Slow wave
2-Pucks
%-Surface integral equation
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