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Bu tezde, ¢ok katl koplanar dalga kilavuzlari, gok kath koplanar serit hatlar ve ¢ok katl kuplajli yapilarin quasi-
statik TEM parametrelerinin hesaplanmasi igin CAD-yonlU analitik formiller sunulmakta ve gok katlarin yapilar
Uzerindeki etkisi irdelenmektedir. Birinci bolimde; mikrodalga devrelerin tarihi gelisimi hakkinda genis bir bigimde
bilgiler sunulmustur. Bélimdan ikinci kisminda ise; ok katli koplanar hatlar ile kuplajli yapilar hakkinda detayl bir
sekilde literatiir taramasi yapilmistir. ikinci bélimde; planar-bicimli cok katli koplanar hatlar tanitiimakta ve quasi-
TEM vyaklagimi kullanilarak analizleri gergeklestirilmektedir. Bolumiin ikinci kisminda kuplajli hatlann tanimi
yapilmig ve iki planar kuplajli yapinin quasi-TEM yaklagimi kullanilarak analizi gerceklestirilmistir. Uglincii bélimde;
silindirik tabanlar (izerinde gergeklestirilmis olan gok cath koplanar dalga kilavuzunun, quasi-TEM yaklagimi
kullanilarak analizi gergeklestirilmistir. Bolimiin ikinci kisminda ise; Silindirik tabanlar Gzerinde gergeklestirilen tek
tabanh asimetrik koplanar serit hattin quasi-statik parametreleri sunulmaktadir. Dérdiinci bolimde; iki yeni
silindirik yapi sunulmustur. Bu béliimiin ilk yansinda Silindirik tabanlar iizerine gerceklestirilmis Uc kath simetrik
koplanar serit hattin quasi- TEM yaklasimi kullanilarak, dalga parametreleri elde edilmistir. Bu elde edilen analitik
ifadelerden cok katlarin, yapilar izerindeki etkisi incelenmistir. Dérdiincli bélimiin son kisminda ise, Yeni cok katli
asimetrik kuplajli yapi tasarlanmis ve bu yapinin analizi gergeklestirilmistir.

Karsilagtirma igin planar ¢ok katli kuplajh yapinin sonuglan da verilmistir.

SUMMARY

THE QUASI-STATIC ANALYSIS OF MULTILAYERED COPLANAR WAVEGUIDES AND MULTILAYERED
COPLANAR STRIPLINES

DUYAR, Mehmet Nijgde University Graduate School of Natural Applied Science Department of Electrical-Electronics
Supervisor: Do¢ Dr. Adnan GORUR

February 1999, 1 16 pages

In this thesis, in order to calculate the quasi-static TEM parameters of multilayered coplanar waveguides,
multilayered coplanar striplines and multilayered coupling structures, CAD oriented analytic formulas are
presented, and, the effects of multilayers on structures are discussed. In the first chapter, the information about
the historical development of microwave circuits are given. In the second part of this chapter, detailed literature
surveying about multilayered coplanar lines and coupled structures are presented. The second chapter introduces
the planar-shaped multilayered coplanar lines and explains the analysis methods. Firstly, the analysis of
symmetrical coplanar waveguides and coplanar strips which form the basis of multilayered structured are
presented. Here, different configurations of multilayered coplanar lines are also analysed. In the second part of
this chapter, coupled lines are defined and the analysis of two planar coupled structures are realised using quasi-
TEM approximation. In the third chapter; analysis of multilayered coplanar waveguides on cylindrical substrates
are conducted using quasi-TEM approximation. Second part of this chapter, represents the quasi-static
parameters of the single substrate asymmetrical coplanar strip lines on the cylindrical substrate. In the fourth
chapter; two new cylindrical structures are proposed. In the first part of this final chapter; wave parameters of
three-layer cylindrical coplanar strip lines that are constructed using cylindrical substrates are obtained using
quasi-TEM approximation. By using these analytical parameters, the effects of multilayers on line structures are
investigated. Finally, a new multilayered asymmetrical coupled structure is designed and analysed.

For comparison purposes, the results of planar multilayered coupled structure are also given.



