MIKRODALGA SOGURUCU TASARIMI

OZET

Sogurucular ¢alisma sekline gore genel olarak f€zonans (resonating) ve kademelj
(graded) sogurucular olmak lzere iki ana kategoriye aynlirlar. Yansimag;z odalarda
EMC / EMI Ol¢timlerinde ¢ogunlukla, en ¢ok bilinen, genis bandl; kademeli
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Yansimasiz odanin kullanilabiljr alanin daraltmamas; i¢in oda iginde kullanilacak
sogurucularin Yiiksekliklerinin mumkiin oldugunca a7 olmasi tercih edilir, Kama veya
piramit tipj sogurucularin yiksekliginin fazlg olmasi yansimas;z odanmn kullanilabyiy

alanini smirlar, By sebeple boyutlar; kiigiik yansimasiz odalarda kullanim alanjar
sturlidir,

gelistirilmesi siirecinde farkli geometriler kullanilmstir, Piramit, kama, kesik kama
(truncated wedge) gibi birgok farkl; sogurucu geometrisi vardyr. Serbest uzayin
empedans degerinden Sogurucu tabaning dogru diizgiin empedans gegisi saglamalar;
nedeniyle kama Veya piramit tipi konik yuzeylerin daha lyi sogurma performansing
sahip oldugu sOylenebilir. Buy tiir yuzeyler sahip olduklar geometri sebebiyle diizgiin
empedans  geeis; saglarlar. Kademel; empedans gegis;, yansiyan EM dalganin
minimum oldugu bir empedans uydurma devresi gibi davranir, Kama Veya piramit tipj

Butez ¢alismasinda, sogurucularinin sogurma performanslarin, yapilarinda kullanilan
malzemelerin kimyasal, elektriksel vp. 0zelliklerinde herhangi bjr degisiklik
Yapmadan, yalnizca Sogurucu geometrisine yonelik iyilestirmeler yaparak arttirmak
amaglanmistir. Buny Yaparken kullanilan yontem, daha lyi empedans uyumu

yontemlerde de lyilestirmelerin yapilmasi hedeflenmistir.,

Kama seklindeki sogurucuda empedans gegisi serbest uzaydan sogurucy tabanina
dogru dogrusal olarak degisir. Daha iyi empedans geCisi ve sogurucu yiizeyleri
arasinda ¢ok sayida yansima saglamak i¢in kama sogurucunun yiiksekliginin




arttrilmasi, diger pjy ifadeyle tepe agisinin azaltilmas: gerekJidiy. Ancak sogurycy
yiiksekligi, yansimasiz odanin Gletim igin kullanilabilecek alanini sinirlar, By sebeple
Yuksekligi fazla olan Sogurucularin yary yansimasiz veya kiiciik boyutlu yansimas;,

Tezin Organizasyony $U - sekildedir:  Literatiiy arastirmasi  kapsaminda EM
sogurucularin tarihgesi, gelisimj incelenmis, periyodik sogurucularin ¢esitleri,
yansimasiz - odalar ve sogurucularin yansimasiz  odalarda kullanimindan
bahsedilmistir. Tez ¢alismasinda kullanilacak yontemlerin aciklanmas; kapsaminda
EM dalganin periyodik sogurucu yapilardan sa¢ilmas; incelenmis, teorik altyap,
olusturmas; amaciyla periyodik sogurucu yapilarin analizinde kullanigli bir arag olan
PMM agiklanmistir. Sonraki béliimde elde edilen integral denklemin PMM
¢0ziimiiniin detaylari, ¢oziimiin referans sogurucy yapt lzerinden kapal form ¢ift katly
integrasyon yontemiyle e]de edilmesi verilmistir. Yansima performansinin empedans
geeisi ile iligkisi arastirilmus, digbiikey, dogrusal ve igbiikey ylizeylerin yansima
performanslar; karsilastirilarak i¢biikey yuzeylerin dikkate deger sekilde dahg 1yi
yansima performansing sahip olduklar gosterilmistir, Cok bilinen bag i¢cbiikey
fonksiyonlar teme] alinarak Sogurucu yiizeylerde kullanilacak, simr kosullarin
saglayan ichbiikey fonksiyonlarin elde edilisi agiklanmigtyr, I(;bl'ikey yiizey
fonksiyonlar kullanilarak elde edilen sogurucy ylizeylerin MATLAR optimizasyon
araclari yardimiyla en 1yi sogurma performansin; saglayacak sekilde optimizasyony

Sogurucy Performans analizler béliimiinde sogurucu yap malzemesi olarak kabul
edilen karbon katk11anm1$ képiikten olusan kayipls malzemeye ajt dielektrik
katsayilarindan bahsedilmig, PMM  yéntemi kullanilarak yazilan MATLARB
Programmin - dogry calistig gosterilmis  ve sogurucuy tasarimlarimin -~ PMM
hesaplamalaring ait sonuglar sunulmustur, Yansima katsayis), faz, RCS ve bistatik
patern grafiklerj her sogurucu yap, i¢in ayri ayry verilmistir, Sogurucy yapilarin TM
modu yansimga performans; sonuglarinin gelenekse] kama sogurycy ve birbirleriyle
karsilastiriimas; tartisma  béliimiinde sunulmustur, Tey calismasinin genel bir
degerlendirmesinin yer aldig; ve ilerleyen donemde yapilacak calismalarin irdelendigi
sonug bsliimii son bolim olarak eklenmistir.,
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MICROWAVE ABSORBER DESIGN
SUMMARY

In order to provide accurate and reliable measurements of Important parameters such
as electromagnetic interference (EMI), electromagnetic compatibility (EMC), antenng
radiation pattern (ARP), radar Cross section (RCS), there are Dot any electromagnetic
(EM) wave source or object i i

be measured. Existence of such unwanted EM wave source or objects affects the
accuracy of the measurements. Unwanted or stray electromagnetic signal radiation,
usually emitted from electronic devices, can be g serious threat to living beings and




each reflection and lose significant portion of its energy. Diffraction due to edges of
wedge absorber contribute electric fielq significantly at higher frequencies, which
effects absorption performance of the absorber, Therefore, it is hecessary to take into
account the diffraction effect in the methods used for numerical analysis of such
structures. Method of Moments (MoM) is one of the techniques that can be used for
this purpose. From there, considerable improvements are obtained in the impedance
matching as wel] a5 number of reflections between surfaces of absorber elements and

absorption performance is improved by changing the geometry of the absorber
structure,

In this thesis study, absorption performances of the absorbers are improved by
changing absorber geometry not by changing materia] properties such as chemical,
electrical properties etc. A methodology is uged based on obtaining an absorber
geometry that will provide better impedance matching and provide multiple reflections
between surfaces of absorber elements before the EM wave is reflected back.
Improving methods used for the analysis of absorber performance is alsg within the
Scope of thesis study.




the performance of EMI / EM(C Measurements by Increasing the Mmeasurement space
of the anechoic chamber. In addition, nonlinear absorber geometry provides 4

smoother impedance transition and / o more multiple reflectiong between the surfaces
of absorber elements.

or absorbers that haye better absorption performance than a wedge-
shape absorber. Scattered electric fields from absorber structures have been analyzed
by using the PMM. Reflection values of the plane electromagnetic wave that is E-fie]d
polarized along the axes of the absorber structure (TM case) are calculated. Since the
TM case reflection performances are worse than the TE case performances, the scope
of the study is limited for the T\ case only.

The organization of the thesis is as follows: In the literature Survey, the history of EM




