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AflS TRACT 

This thesis presents a co叩reher'sive unif'ied analytical stu町 

of a wida variety O? microstrip-like transmission 1ing structures 

having single and coupi白d strip conductors and 吐th_ iso/iisotropjc 

dielectric substrates. The basic structures considerod are: 

(a) sandwiched microstrip,(b)inverted microstrip,(c) suspended 

microstrip,and(d）巾ub1e layer microstrip. JhR utility of sorno 

of' those structur日s in realising practical devi叩8 is experi肥n t ally 

investigated. 

A unified analytical procedure for determining the cheracto- 

ristic impedance, ofT日ctivo dje1octtjc constant and phaso v日locit y 

of en infinitely long strip conductor embedded in multilayer iso! 

加isotropic dielectrエa substratos is o'fol'/c3d by combining tho 

variationil technique in Space dom5in and also Fourier transformed 

domain in conjunction with tho transverse tr,smission line toch- 

niqu日． This t日chnique is further extend日d to analys日 the lu叩。d 

C叩邑citanco, open-circuit 日nd effects 目nd edge-c叩acitanc日 of semi- 

infinit日ly long strip con山ctor embedded 加叫itilayer iso/anisotropic 

dielectric substrates . 

The analysis of' s加dwich日d microstrip、inverted microstrip, 

suspended microstrip and double layer microstrip、in isolated and 

odgo-coupled configurations,is carried out using tho uniPioci 

approach. Numerical data on tho characteristic impodanco，日 f Foc t- 

ivo dielectric constant and phase v日locitic月： ar presented. 	The 

conductor and dielectric loss characteristics of' thoso structures 



in 1501,t白d configur。tion are cofnputQd. Thg eff日cts of(a)shiei嘩ng 

sid日 end top waiis,(b)rinite thicknoss oF tha strip conductor， 加d 

(c)dioiectric anisotropv arg studigd. Sensitivity m,iysis of inver- 

ted micrastrip and suspmdad microstrip 15 carried out to study the 

日rfocts 山e to a small chRnge in th日 airg叩 hgight 加d also th日 relヤ 

tivo permittivity of the di日lectric substratロ． Far tha adge-coupled 

invertod microstrip 加d 9d9トcoupl日d suspendad microstrip,th日 effect 

af die19ctric averl町 on the bottom graund p19na 15 Studied. Various 

sch帥es of phasg velocity oqualisation in edge一coupled microstrip- 

like structurgs arG d日scribod. Nomgr帥5 to dosign high diroctivity 

backward-w叩0 directional couplors in th日se canfigurations arロ prト 

5馴lted. 

vsrious broadsidトcaupi白d structures,namロiy:(a)braadsideー 

coupled 5加dwich酬 microstrip,(b)broadsidトcoupied invGrtod micro- 

strip,md(c)broadsiけトcoupl日d suspmdgd microstrip arg malys酬 

using the unifiod aPprdach. Tm analysis af bmadside，加9トcauplod 

tr加smission iina structur。5，めich includ日： (a)br。adaidor edgト 

coupied homgengous ・strip transmission iine,(b)broadside,edgト 

coupled microstrip,(c) broadsid日， edge-coupl日d microstriP with 

inverted digiectric,(d)brosdside,gdgトcoupled invert日d micro- 

strip，舶d （。） broadside,edgトcoupled su印。nd日d microstriP,using 

th。5帥e unifi。d 叩proach 15 a18o presonted. Extmsive numerical 

dat月 on the characteristiC 1叩edanc日， e什日ctivD die1Octrlc constant 

and phase vDlocity. far all t加 pO8sible prOPagatlng fnod0S、are 

co叩ut日d. The off。cts 0「 shielding side walls 加d thg dielectric 

anisatropy ar日 studied. Th。characteristics af broadside-coupled 



inverted microstrip and broadside-coupled suspended microstrip, 

suspendod in the しplan日 of iiR-28 wavoguide ar白 also co叩utad. 

Th日 lumped capacitance of conductor patch白a in ss-id吐ch日d 

microstrip,inverted microstrip,suspended microstrip and・double 

layer microstrip are analysed using the unifi日d ,proach. Num日rica1 

data are pr日sonted fロr tho c叩acitice of squar日 and rectRngul白r 

conductor patchos,open-circuit end 日ffocts and edge-c叩aditmc O 

of semi-infinitely long lines in thos日 configurations. 

The characteristic i叩ed加C日 and o?foctive dioloctric conat舶t 

of inverted microstrip 月nd suspen由ri microstrip are measured and 

verified 吐th theoretical results. Disp日rsion characteristics o? 

the inverted rnicrostrip and susponded microstrip are also measured. 

The loss and Q factors of' thos日 transmission linos ar日日xperimeflt ally 

estimated. Various cIrcuit components,i*dch include(a) brich 

i in日 couplers, (b) pareil日i coupi日d directional couplers, (c) high 

diroctivity dir日ctional couplers,(d) bel加cod mixer, （。） b'd p加s 

f i lto rs,ari d(F) SPST switch 加cl attenuator, in mnv日tt日d microstrip 

end/or suspended microstrip aro fabricatod et frequencies up to 

X-band. Besides, tr的sitions from w副的uide to inverted microstrip 

and w加日guido to suspended microstrip aV白 also fabricated at ルb'd. 

The unifiロd analytical＼叩proach presented in this thesis 

enables determination of the propagation parameters of 日 ClaSs of 

single 加d coupled microstrip-liko transmission linos, irrespect- 

ivo of th白 number of dieいctric i月yロrs whether isりtropic or 

an isot rop ic. Coupled structuros includ白 t叩 conductor as w日il as 



?our conductor configurations poss日ssir%g a plane or planes o? symmト 

try for 日vorS'ー加d od山modo excitations. Thismethod, besidos b日ing 

g ons ral,is tho si叩lost ccmparod to othor analytic月1. proc。山ros 

reported in the litor白tur日． In ord日r to co叩uto the par帥eters, 

r'smoly, characteristic i叩口dnco, of'foctivo diciロotric constant 'nd 

phaso velocity 月od also to study the 日ffect of thickn日ss of tho 

strip conductor o? various structures,it is only required to change 

a sing1e parsmoter, namely, th日 admittance 呂t tho charge plane of' 

the specific structure. This paramotor car' be d叱armin日d using tPrn 

standard expression for the characteristic i叩ad加co of 自 section 

of' transmission lino. Th日 Same t日chni叫a alSO enables tho d日ter- 

mination of lumped e叩acitanco and open-circuit 日nd 日門acts of 

resonators in microstrip-lik日 con figurations. 

Th0 rasultsprosantad in this thesia should find extensiva 

叩p lic月tian in the design of flIC co叩。non ts/subsy st日ms at micro一 

wav日 and millimeter-wave frequencies. 
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