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Abstract

l)lu Il tII,dc fillets 111(]wlll:i] wavrygli(lc arc Iwry

extsmsivcly used in mlllt,iplcxcrs for modern cwnmu-

nication satellites. ‘Illei] in(lllstlrial manufacture m.

qllires I he Ilse of timing S(I (w3 10 be n)amwrlly ad-

,jllslmi as ~vrll as si~l]ifi(;]lll CXIWI in]rlll>ll rff{wl [n

t his 11.IIK.I \\:c ]JI rSCIII aII acm IIat o (‘A 1) I ool for ~iual

1I1O[1Cfill rls in ( il clllal !vavr~,,if[p that CaU (al<{, into

account t he rfkt of t uning rlcmPIIts. ‘[’he ((AI) tool

is ha.sc(l (>tl a nllll I in](j(lr a(lntif f atlc(, matrix fot ml]-

Iatiml :tI1(l ( :111rflrctilcll IXI llN,(l [O ICCIIK.P {he filt,e~

[I(n’r+)pnwlll f,rlol t 111 a(l([il 1(,11 to tllrv)lctical re-

s~llts, Tn(,a.s}lr(>(i rcs~~lts arc also presented 1hm fldly

vali(l:it in~ tl]r C’Ar) tool disc~wsc(l.

., ...,

I Introduction

in LeTms of a cross shaIwd w-al,egllirle serliou The rclatr+

modal alla lvsrs, ll(wcvc] . ;lg,~ili }(,(lilir (w SIII)A ;IIJI ial (xJmpl~-

tat,ioual elf(n 1,

In tlus paper we d(’scribe a (7AD tool FOI chml mock filter

in cmcldar w,avegllidc that is km-d on t}ic Iuw r)f cas(adecf

s.ectiolls r)l’ (,il Clllal, ellil)t ica). ail(i r ](lgc cir(vllar lvaf-rgllirlcs

wle modes of Lfw rllil)l Ical and I l(igr (VI cldal- wav(ygll(lr= arr

obtaiued vrr,y efficient Iy f(JllO\villg [1] and 15] q’lic cornplet e

device is then anal,yzed 1Mug t hr admiltallr(, mal I lx f(mmll-

lation [9] so t Imt a vely a(,cilvale (’441) 1(x)1 M 01)1aiur(l, ‘h

basic st,rllctlm- of the dllal-rn(xir filtel is (Icsclllwri i]] tills pa-

per together with the measlired and sirnidal e(i pcrfor rnw]cr

of a tvpical fol~r-pole filter thlls fldly valldatirrg tfrc C’A I ) tool

(kveloped.

H Filter structure and the CAD

tool description
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illg screw wlt Ii n conical I idge in a section of uniform ridged

cii cldal w.lu~~:ru{k~, ‘1’lNI l)rf)l~km is uow rcd]tccd to fil]rfillg

t Ilc m(}rl(+ of f I I is wav(~lll(lc I ogcf 1I(*1 with t,ll(. Colil)lil]g illt,e-

gl als I)(I ,v((] I ti ,ih wiIv(.~1 11(1(, ,,11(1 II (ii (: IIlar w;iv(,glli(lc. ‘1’l,is

Ims l)m I (I( MIC r,)llowir]~ I,IIC V(.I y cfIiciml( approach described

Ill 1.5\ :111(11101

As I,reviolwly mmltronmf, tlw .+ctromaguetic stllcly of

the jl ulct ions between different wavegllides can be conve-

IIlclll lv Cal ricd olit lwing t be mllltimorie admittance matrix

formlilai i(,il. as dmcl lid in [!3], for instance. Following [9],

I lie ~JT(JIJI(,II1 is lt.{lllc(,(i t{) 1lie c{)lt}l)lllat it)ll of Il]c col~plil}~ in-

tegrals IKI,IVWYI t,llr Ino(lcs t)f t II<, waI.cgllides involved ill t lK’

]Illlct,i(,ll 011(.C (Illis IS d{>]lr, cascatic(i ,)lII]c{ ]ons call Iw easily

S( Iidiml I)y WI il,illg a ~lol)i]l (’qlli~i~l(~llt, m+work rqmmenta-

1Km, as silcavll io [Jig, 2 i:] om { lw IWIWOI k wc can easily

(i)taijl ;I lmJ]flcd li]ml s,vstcm I I];lf c;]l I I)c i]lvcrlc(l V(’1 y ef-

firirmtly k compllte the electrical Iwllavi(w of tlte cornl)lete

strllctllrc

III Application examples

As an i]ljl~li(;\lioll [:~ii[nI)lc JVC will disclws a durd mode a

follr-polefiltm cmltcled at 11 GI1z:~lld witllal~arldwidl llof

abmlt 200” Mlu,. The strllc(lme of the filter is shown in Fig.

1 whik tlNresIdts ofthc rmmplltcr sirmdaliou areslwwn in

Fig. 3

Tile possibility of eliminating completely the need for

mammlly a(l,jllstmf tluling screws is certainly very attractive.

Ontllc(>tllerllarl(i, forspecific applications, itrnay resul tin

very expensive hardware implementations because, in gen-

eral, this type of filters reqllire nigh mechanical accuracies.

This point is clearly demonstratedby the rneasnr edresults

shown in l~ig. 4. ‘HIC cl~rves slmwn are the insertion and

return losses of tlm st$ructiw= in Fig. 1 mamlfactllred with a

standard armlrac.v of + 10 microns As we can see, t,h[~ basic

filtcrlwliatl(n is (ollc(t b]tl 111( lclrull lossis(l(gr:t{l((i (Ilu’

to the illsllff’iclcllt rncclmnirwl armlrm-v.

It is tlwreforr clear tlmt for low-cost dllal mock filter

applications, manually adjusted timing screws are required.

Iiowever, in order to correctly dimensions all of the parts

c~f the [iltm, a (!iAD tool capabk of a full-wave analvsis is

;llwnvs ir{llurc(l 011 tb cother bard, citcuiar t,rming screws

ale V(VV dilIirldt to analyze efficieut,l,y bllt, luring the TSA

asswnl)l} (ltw,lilxxi III I his [wprr, t be ccnnplek filler cau be

[Iimerjsi{)llm{ rkv~ll Iliollgll (vlcldar tlmirlg screws arc I15C(I at

the r’lld.

As :~(l(,lllolistl;~lioll” ol’tl[ls last lmillt, weslmw]tl I:iK 5

the measlllmt l(,sl)oiis~’o ftil(,sa rll[filtel” l)l~ttvllf~rc>tll(’’l”SA

nss(, rnl)ly lIah I)(TII I(>[)lac( ’({ IYIIII Ilircc trmiug sclcws. ( s we1

(,1111SC(,. :1 11111(111)((1(1 lellllll l[)m( all llo\v I)ca(lll(.v(vl,

for the inter-cavity conpliugs, we can obtain two f,vprs of

response from tlw st,rlldllre, 1181Tw Iv. m-itl] or witllotlt tlal]s-

missicmzrlm. In factj iftll{l lLllill:s (lf~Jvsof tllrtkv(~[,avilics

art- ill IIIC s;IIrI(~ tf,l;\li\(, I){)s]li,)t,. <.( (>III;IIII 111[ ll+l~r)lls(~ ill

Fig. 5. ()ntlle( )i,ll(,lli ;tll{i.ir ill(,fl lllill~sc l{trs:ll,ljl:Jcr(t as

to ill~rll Illc l{w)I],IIII fitlfl> II] Ilic, (;liillos (,1111,(11 1)().111[)1,).

we obt:url Illc rcslx)llsc III l’ij:, (i, ivlIeI{~ tvf~ {,atI [I{YIIIV sw.

twot,rnllsrllihsloll XC)(M

IV Conclusion

An accurate CAD tool has been described for dllal-mode cir-

cular wavegl lide filters inch dix Ig the effect of t I ming screws

The cross shaped intercavity ccmpling irises have berm re-

placed by elliptical irises and t lie tluung screw assmnl)iy

(TSA) has lwen replaced by a section of ridged circular

wavegllidc. TIN= admit,{ ante mat rix plocrdlwe I EM then been

used to obta]n a very accluat e C!l 1> to(d. [n arklii l(nl t o ! hc-

oretical resldts, rrwasllrc(l mslllts I Lil Y(> Ix.ml I)r(vx,llt ml irlfii-

cating that tile CAD fool w in(ls-e(l m-mu atc aud cari 1x. Iwrwf

even if circular trming screws a] r= lIsed in the final hardware

implemental ion.
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Fig. 1 Folr-pole dual-mode filter in circular waveguide.

0-7803-4603-6/97/$5.00 (c) IEEE



o

-10

-20

-30

-40

-50

● ● ●
● input ins ● ● TSA ●

“* ● ●
●● ! ●

-. .

ctrcular waveguide circular waveguide

I-60 ,.,’”
,,-’

-70 1
I

10 10.2 10.4 10.6 10.8 II 11.2 11.4 11.6 11.8 12

Fig. 3 Simldated response of the filter in Fig, 1
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Fig, 5 Measured response of the filter in Fig 1 with
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