[JCtetslsOdzOMmdzd W d
CoOLgdzyj dzlsted i Odzd o3

[HBOdRZO HBCISMEO HJ

S OdzH dH Ols:
3lg j Odz [ d? Odzse g <

[ J dzlstste:
Hte [ d daz€ O 1 asUsdeg.Bidets W .

l JBGtOH, 2015.



ltcJ HABJ Is dMiste O

[dStesls OCd
Zyd MisOC

CdzyJ C

o dh J Mmc

v4

7O MC
zsisd tc] OdzdL 59 OO0
zls tc d MO0

C

Acl

zd

Wddzsted f totsy

h s O i3 O dzts

zd

zd n  j dzj d3j dzOIs O

s J



dClslzj dzdatsls s
Womsy dhd

R L H QEEEG MicrowaveMagazine

A fFocusonFites, vol . 8. .no. 2
A fAllithe World isa/Filted, vol . 8, .no
A fiMicrowave [FilterSynthesis, v ol . 12,

2011



b Clskj dzdesfls Is
RBsdetsctcOW d = J

A 1. Hunter,Theory and design of microwave filtekndon:
The Institution of Engineering and Technology, 2006.

A D. M. PozarMicrowave and RF wireless systeriiew York:
John Wiley & Sons, 2001.

A J-S. HongMicrostrip filters for RF/microwave applications
New Jersey: John Wiley & Sons, 2011

A R. J. Cameron, C. M. Kudsia, R. R. MansadiGrowave
filters for communication systems: fundamentals, design, anc
applications New Jersey: John Wiley & Sons, 2007

A R. E. Collin,Foundations for microwave engineeririgew
York: McGraw-Hill, 1992; reprinted by John WileylEEE
Press, 2001




O Clskzj dzdets s Is
lcj dzJ 9 J dzlsdzd B dB dzd 5G o

A D. G. S dNarawsband micrdgwave filter designlEEE Microwave
Magazinevol. 8, no. 5, pp. 109.14, 2007

A Q-X. Chu, AMNcompak opgipop filter with mixed electric and
magnetic coupling FEEE Transactions on Microwave Theory and
Techniquesvol. 56, no. 2, pp. 43439, 2008

A A. Djai z, T. A. D micrastdpiwelayenbAndpassw ¢
filter using apertureoupled SIRhairpin resonators with transmission
z e r tEEETransactions on Microwave Theory and Techniguas 54,
no. 5, ppl1929 1936, 2006.

A S-C.Lin,C:H. Wwang, C. Watchvabs@ral resoiiatddr e |
the devel opment of miniaturi zed |
IEEE Transactions on Microwave Theory and Technigueis 55, no. 1,
pp.137 146, 2007




dClskzj dzdetsfls Is

o] dzJ 9 J C

C.-P.Hungh Ver vy

novel approach
Components Lettersol. 19, no.5, pp. 293295, 2009

H.-W. Liu, Y. Wang, X:M. Wang, JH. Lei, W-Y. Xu, Y.-L. Zhao, B:P. Ren, X
Guan, A Co mp a c ttri-baml dandpasgfitersimgemuléncotel v |
stepped mp e d a n ¢ e IBEE NMicawave and \Wireless Components
Letters vol. 23, no. 10, pp. 53638, 2013.

H.

Y.-F. Chen, SH. Huang, HEW- Wu, H-Y .

7ACKS

t o

zd B dB dzd ¢ 16

C.-H. Chen, GH. Huang, T-S. Horng, SM. Wu, J:Y. Li, C.-C. Chen, GT. Chiu,

C 0 mplL& cesonasobasad bamdpass filtansth a

t UBkE Micrdwave dnd Winelessani s S

Lee,

ADestn-lpmd of ¢

bandpass filter using multilayer substrate techriqueProcaeding®f the 2013
Asia-Pacific Microwave Conference (APMC '15) 8 Novembey2013 Seoul,
South Koreapp. 527 529.

C.-H. Chen, GH. Huang, T-S. Horng, SM. Wu ,
bandpass filter design based on a stacked spiral resgnataor u clEE&Er e 0 ,
Transactions on Microwave Theory and Techniguet 60, no. 5, pp. 1278286,

2012.

AHiI gh myltibamnd n i



Ad?” dmlstcOy d o

Al tod " | HdztsG dztso SG’ d3j Is ts 1
B CteslsOzOmMdzd ~ W d dzls Ote
Zyd MisOdzsmis d m@-fUUtGJG
Ctsdeyj delstced mMOded d3 toj L tsda

At OLoats' dsoatsd Odzetsted s

W] dZsOE0 Cttdhilsi jd j

A[ CMtf j od &30 dzls OdzdzO 9 j tod

wWOBled S tso Odgse W ddzlstcO.

N




1 &ZO0y o

d Mls tc O

Al d S tetsls Cidgodgdtpfd dzj L tsfls

Hd s f tOS s Editsdzdn® @G d

mdmlsJ @30
Al tej Hoad' j dzd

1

S 16/GHz GPI)20 O

0.9 GHz, 1.8 GHz, 1.9 GHz, 2.1 GHz (GSM,
UMTS, WCDMA), 2.4 GHz, 5.8 GH2WIFI), 3.5

GHz WiMax).

Al ddzd ‘- OlsktedL Oyd O C OB



bwedds J° Jda)] O34 IsBH
B CtetslsOdzOMmded n W d

Altwts jCIstsaOf ] BwBIStslsOdzOMmdzd n W d dzls te
f 5 d3ts < bz -tssi s hisad H
AtOLots” jCodoOdzj dzsddzdn j dzj § Is je dety ézd
WddzstcO.
Altwts jCIstsaOf ] BwBIStslsOdzOMmdzd n W d dzls te
f sdiig<tm d 9 O d?] jdes@izd -
ArRMydIsdo O | jteW stediOdeid W d dzlste® dzC
B H 220 dzd 0 5k BT eks@s Oz ChiifsBiER®D I e iy § t5 o7
AusddBzdzOyd 0 fMistezClbktej Wddste® b Mt
stetsH d B3 dzL d ts dzO dzdzlz ) if Az Ot BRC dzj Is &
AlflddBdLOyd © d fsHjh0s0Of j fddkdC
yd?’k LOHBo®? jS 0O M.iyd¥dsoyd O ¥
Ar ey jteddj dlsOdzdzO o j tod W d ¢ @ dj e ©fjtals
ZO W OBttdCtso Odzsdz zOB StcOlststed * NS 5k
9




[ Mlseo Ote] dzgd dzOkz ydzd |

dzsdgj ssH o’ j S lstso GF JOZzdaisEas s

Al s dffitsttsH] Clsso OC O B S tets
W dzsOtecO ftosf 2mMdzed SO i Mj
fsdss<lz jSCodoOdzj dzlsdzd - N j

Al tets' jClstso Oded Bsd dzlsted o d3C
COOCIsjibdmisdE fflz dzO ¢ Ot O
sB 0O9? jdzgg k2 HBMIskzY dats d
Ctedlsjted AR BO fstej ' j ¢ O

10



[ Mlseo Otc j dzd dzO

| 8O0 dkesdlsOdk £ yd?k o

 ydzd ¢t

Jedwds Oy

At jOdzdL Oyd O tjL sdzOtste O

J SodoOdzj dzlsded = j ©

Avinf sfls Oo >dASdij 'olzj L
Hddd dzt O DEReg3tiy ¢

7] Slsted yd
ojtcd  J H dz
ZzO 3

Al s j Clstso Qftsidzti<dn

ZISIE® d 9 O

Jdzj Slstedydzed = N J dBBO

11



[ Mlseo Otc ] dad dzOkZz ydzd ¢t
GzsdrOB StcOlststed MSd feslsssdyd k&
oJtedwdsOyd |J

Al j Odzd LABSWESGO 6 L SdzOstst6 O

At j Odzd WQ@[ufs'te@® MO * j H dzd d3 t
S MJ 6503

At J Odzd W Q@[yfs d8he din Of te s f &z ) dzO

12



l jted%¥ dCOyd O dzOk yda

fOH bk &) ' kdOtsHdsd yomsy dfk

AD. Miljanovil, M. Potrebil, D. V
mul ti bandpass fil ter s-Mathemhbticag ua s |
Problems in Engineeringol. 2015, article ID 647302, Ighges,

2015, (IF4,51.082) (DOI:10.1155/2015/647302, Print ISSN: 1024
123X, Online ISSN: 1565147).[online]
http:/Mvww.hindawi.com/journals/mpe/2015/647302/cta

13



l jted%¥ dCOyd O dzOk yda

[ O ' LdzOttH s YOmBE dMkz ¢ C

AD Miljanovil, M. Potrebil, D. V
miniaturized bandpass filters using quiasnped multilayer
r e s o n aloumal sf Circuits, Systems and Computed. 23,
no.6, pp.(1450083)1i 21, 2014. (1E5,,+0.330) (DOI:
10.1142/50218126614500832, Print ISSN: 02286, Online ISSN:
17936454),[online]
http://www.worldscientific.com/doi/abs/10.1142/S0218126614500832

14



l jted%¥ dCOyd O dzOk yda

{ OBdzO Y d 5 dzQudadgss d Mz Y B2y e sted  J

AD. Miljanovil, M. Potrebil, D. V
propusni ka o p skeagtloncantrieasim @aoma®ima s a
kori gl enj em z-Zehmjkevwl 5% r0.3pp.458 465,

2014. (ISSN: 0042176, UDC: 621.372.534online]
http://www.sits.org.rs/include/data/docs1093.pdf

15



l jted%¥ dCOyd O dzOk yda

3 ©OHO E LBtteddydd3d®© d3d ' ZdzOtetsH dzy § Sdaw |

A'sS. Grkovil, D. Miljanovil, S. SDefanovsk
model ovanje vigeslojnog filtra-Preca2lstnt er c
Telecommunications ForumELFOR 201) Belgrade, Serbia, NovemberiZxa, 2013,

pp. 9001 903. (DOI:10.1109/TELFOR.2013.6716376, Print ISBW:8-1-479914197

[onling] http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6716376&query
Text%3D10.1109%2FTELFOR.2013.6716376

A D. Miljanovil, M. Potrebil, D. V. Tegil,
lumped multilayer resonators with lo@+f a c t-Ryoc.dlth WSEAS International
Conference on Circuits, Systems, Electronics, Control & Signal ProcessBtdS "1},
Montreux, Switzerland, Decemb2®i 31, 2012, pp63i 68. (ISBN:9781-61804146-3)
[onling] http://www.wseas.usfBbrary/conferences/2012/Montreux/ACSAM/ACSAM
09.pdf

A D. Miljanovil, M. Potrebi I-koncéntrisavbg Togi | ,
Vi gestezmnatoresga | ndukt i v n-Proc. 20th Gelkcomrkunications

forum (TELFOR 201, Belgrade, Serbia, Novemberi22, 2012, ppl1139

1142(DOI: 10.1109/TELFOR.2012.6419412, Print ISBN: 9786732983

5)[online] http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6419412&que
ryText%3D10.1109%2FTELFOR.2012.6419412

16



l jted%¥ dCOyd O dzOk yda

4

A

tc@H OB t5tc defOYIfde@Zz0O dzdzd = ¢ SS@ds j wf @3 dj O

D. Miljanovii, M. Potrebil, D. V. Togil,
kvaztk oncent r i sandormrreizlko nXaltlolr amedtumalr odg o g
simpozijumdNFOTEHJAHORINA2014 Jahorina, Bosna i Hercegovina, Mart 29,

2014, vol.13, str.471 475. (ISBN: 97899955763 3-2)[online]
http://infoteh.etf.unssa.rs.ba/zbornik/2014/radovi/KBKST-3-1.pdf

DD Miljanovil, M. Potrebil, D. V. Togil,
gi roki m ops e gfoank tv-@bomuike5d. kanf&E TRIAN Aatibor, Srbija, 8

6 jun, 2013, stMT 3.5. T4. (ISBN: 97886-8050968-6) [online] http://etran.etf.rs

D Miljanovil, M. Potrebil, D. V. Togil,
tehnici sa kapaciti vAbankXpt eguelliunamrodadagi
strul nog INHOWEHIAHORINAZOLS Jahorina, Bosna i Hercegovina, Mart

20i 22, 2013, voll12, str.434i 438. (ISBN: 97899955763 1-8)

[online] http://infoteh.etf.unssa.rs.ba/zbornik/2013/radovi/KBRKST-3-3. pdf

n. Mirkovii, D. Miljanovil, M. Potrebil,
filtra sa kvazikoncentrisanim rezonatorima u softveru WiBLo -Zbornik 56. konf.

ETRAN Zlatibor, Srbija, 1114 jun, 2012, sttMT2.6. 1i 4. (ISBN: 97886-8050967-9)

[online] http://etran.etf.rs

17



l sists J <y ] OdzdL O
w JdazlsOteO® 1 [ 2 § dzO dzC

AlskzlsOtwPhndzdzOlststs £ tsBdZJCE fttOo 5kza (

(openloop resonator) D E:g

A[JLtSdKle@sdm'Ltsa(Ddz COts COf Oyd sveve dzts ¢
resonatoy

At JL dePsasde jjL 5dz0dzls dzgj z wjhdddsresdaiatoy)s d  (

o B
O L] &g

18



l sists J <y ] OdzdL O
wdazsOteO® 1 [ E § dzO dzC

AAnddzlsted T.GJ G)dzo[LlsaGdzc[ ¢ Ofiptepaddzs oz Md ¢
Impedancg .

v —_— UL
AtjLcdkzOoBsetdy | dzi€ted®Pip @ © ;

C 15 day § dlals 1§ cif @stecfiss f 5O Iz @ E\ (‘i»’gflsts

g ~ ded yd

—l —-

KBa3U-KOHIEHTPHCAHH
( ) (n)

A A d dzistesid O dzd LIZSEBOU‘d%CffndﬂSSJ Edzdsol'uo[

19




) od o3

s]J ~dzd § O.
Ar dzj dzj dzlsd toj L sdzOIststec ©
C o OLtgdzy ) dzlsted MO |

=

4+—>

=,

i j 0 Isj R deg
cj L s5dzOls st O
Al ZOdzOtedzO o dh j iz

< b i 5
20 "":
2> R /_/’/“ 0
!_ ‘_
a ST
Konpensarop

S

24

S dz0O

20



ltedd3 jJ ¢ J dzO Isj ~ dzd
tc J L 5 dzC

AutftcjcO dL &j°
J 0 |

mnq

6J GJ

z ] L

zd S Isted ydzts d3/ &3O G dzJ

Jd C

Z4 034 C

zZOIs O t] L

s dzO

s &

s dzO Is 1

S e O

21



tedd3 4 ¢ J d2O 3J Ist
W d dzls ts O

A Dishatss il dasljdidzls Otc©® MO Mitej ¢ dzlzlsd d3
(6 dzOlsd o dzets EMS d BBZF20%[PiEMeItRG1ds S MJ L d
[Dishal1965]

Al sz ©O¢ MddalsjL ] BSBsekz<OaO® HO My
Hdd3j de d " ] Wdadzlstce©O BJjL tBLdKO d2O y(d
f cdiEs< Iz: B,

] Kin=——, i 1. Hpo|
ACtsiWwWdyd J dzOIsO©O fr]U'tGJk., m )sr10].

AQWOSCksO ©flsjts] <4Qexl=g%@1;; Qem=%%te®
D D

4.343 Y
AfizOB? j ¢ O dz2O® 4y dstts@dzdztstﬁﬁggi(dB)odzsm
22



S| [dB]

-40

-50

-60

-70

-80

-90

-100
1.4

fi=1

.64 GHz

.73 GHz

f[GHz]

1.8

0.175

= 0.1

==z 0.125

8 0.1

£0.075
2

0.0

0.4

06 0.8 1
d,,[mm]

1.2

23



[Hic] ' dOWOSCjlststcO
S Is | to jdzjj s tdgjj<L jtodEods t

. | (B ) . 10/-dBy20
Q=2 B Q=" ¥ gmm

80

f.=1,59 GHz : ; : ]

P
30r

28.5 . 1.0 1 128 15 |78 2 22

1.8 2 q [mm]



t JOdzdL Oyd " jJ ¢ Odzj &3O
sjrdzdyd/ j Codo Odzj

—>

7/%?5 Z Wi( T’ )) il [CL
—f»a’<— —> w‘j \_] U
(a) (6)
j >V
G

(B)



t JOdzdL Oyd " jJ ¢ Odzj &3O
sjrdzdyd/ j Sodo Odzj

e
L R 1l
Y AAN—— C L, R
2228
@ (8) (9)
Ge
i
f\/l\_fL\/\ R
J:CLl Cio—
\* =
— KIRSQ : D |l _° |t
RL(\N) _2(W+t) = f]: C.c—Ue;

1.27N?&D, +D, §42.07 ¢
L, [nH] = 7’2“) o én = 0.18 1 013° §,

26



it JOdzdL Oyd J G tsdzH J dzL Ol
sjandzdyd/ j Sodo Odzj dz

() (6)
JHM  jyos¢ otHO Rdzls j teH d ¢ d Is O dzdzd



{ 4 OdzdL Oyd CtsdzH j dzL Ol
SJ:Czduq/ JQac{a(Doz; dz

@
} } CC Lc RC

@ \

10 BHM" j yog¢ otsHO

f\

10 ddzlsj toH d ¢ d Is O dzdzd

| ﬁ

28



{JOkzdLOYyd O od" j [
sirdzdyd/ 4 € odo Odzj dzl

é 3 2 2 0
L. —S_Oq . In %V” * VrVija +Vija 8
vija 2’ gvu ® rVija &
¢ +
3 2 2
+§(rvija " rvija l'\%ja)H-
Rin = Ro [l 4 2 [1 1, @
’ fo " 271t 0

29



[ J OdzdL Oyd O W d dzlste
BfMmMJ 0O EZyd MsOdsMmls

i AddzsOte fesfmddS ©EMjcO kyjflsode

COf Oydilsdoe desdz Mt tcj ¢ 5 dic jzLo stz @[t OO d

i AddzsOte fesfbmddS BEMjcO kyjflsOdt

ddzls j o d ¢ dny Gdzditsd o & H did S 106 dEO I€ ©tdA «

i AddzsOte fesfbmddS BSEMjcO kyjflsOdt

qdzls j tor d ¢ dnly Gdrdetsds o sHdzdS O d € tsdzH .
jL s5dzO0 5.0

U AqddzsOte fwisfizmu@] cO Ewisdh gzt |l

J Sodeo0Odzj dzlsdzed = N jj dBO9 Is tc d y dad r

] s H dzBREF[MIroid5880Q
U=2,2,t g=0,001,h=1,575mm,t=18um

30



A d dzlsotslz dotg a1 & _CM{GD y d Is fif $ tzis dits d3
Z o sH dfd SCAO dBjj d3@ dzO Is 5 tc ©
-H9 O dzOyddz0 mMftejej toj Lt

LLCCMitej €O toj L 5dzOls st

ICLCMf €j ¢O tjL sdOkskO

31



ANd dzbitslz g et G Ay dis d o dzisidze thH dzd ¢
d ¢ G)dzJJOBGdeOIststGG)
-EMmilseo Oted 9 d &JQSJCWMI'MQ

) oyjhda®j L sdzOdzls dzj by lso
Hddd det d° 0 COdzj 30 d C5d

0 I A
1,14 GHz @
: d,=5,6 mm
z d =5,6 mm 1,75 GHz @
1,22GHz @ ||d,=4,6 mm
= -10 d=5,6 mm  }1d.=3,6 mm
9{% d.=3,6 mm
= 1,69 GHz @ 2,8 GHz @
S .15 d,=4,6 mm d,=3,6 mm
d.=4,6 mm d =3.6 mm
20 2,66 GHz @
d,=3,6 mm
d.=5,6 mm
-25

60 @5 1 15 2 25 3 35 4
J[GHz] 32



A dZsOtsl e & Gy dls d o datsiRe i dag |
d § Odgjjds® dzOs 516 O
YOS kHsE® tsls ) BYljtj <] dsc

100 100/
90
8 80t ;
. i
Qi = r e
=+/=4,7 mm or 10 S
60 -[=3,6 mm| | 60F ~~/=4,7 mm| |
14 +~24mm 32 cremm
/=12 mm 30 =24 mm| |
Blosoons o1 gz 05 0ns T oz Bos o055 o1 015 015 0175
100 100
9
80
| 70
Ql T

=+=/=4Tmm |’

50 S =3.6mm |-
» 2 3 -+ /=24 mm
40 1
=#=[=1,2 mm
3 1 il . 1 1 1 1 1 L
’&05 0.075 0.1 0125 015 0175 02 0225 025 0275

d [mm]

33



A dZsOtsl e & Gy dls d o datsiRe i dag |
d § Odgjjds® dzOs 516 O
YOS kHsE® tsls ) BYljtj <] dsc

5 80
L] =
-+/=4,7 mm| { o2 & b
S0} ©/=3,6 mm| ] g T m—
40; 21 +=24mm | 34 rism
30F /=12 mm| 501' “=24mm | |
P05 70075 01 0125 0.05 0175 02 0225 025 o5 005 01 01z 015 0175 02
d [mm)] d [mm]
100/ T T /,"
901- \
80F o
(QT] g)"] 70
] 601 —+—/=47 mm | |
20+ /=24 mm| | ”':"123,6“1"1
104 12 “=[=1,2 mm| | 50.1' 41 - /=24 mm T
Jos— o1 s 02 o 03 03 Yos 0075 00 0azs 015 0175 02
[l d [mm]

34



A dzls Otk et 6t & @y d s d o dzisldse )i dad
d € Odgjjd3@ dzOIs s tg O
Y OC st esls] Slsjtej <] dse

P B [ R N B & T L S R R R LI S N R O T e e T ey e

- g : g =12
I . . .................. o 3 A — s i =023 |-
| 3 7 : |21

| : 1sadl
iy, A e A =14
N 4V 24 |34
_.,.. . ...................... ........................... ........................... -=-32 H
2 : : : : +43 4

2 | KOH(bHrypauHJa
3 s | ..... s | AAAAA S 1 ..... s | ..... SIS o

L l 1 L

0.05 0.1 0.15 0.2 0.25 0.3 0.35

35



A dzls Otk et 6t & @y d s d o dzisldse )i dad

d S Odzjjds@® d&zOls tstcO
Cwj%dyd j dsOnt 60k st

021Nt ] 8= LIDLIR]
s e T L2DLIR
_ |+L3DL3R{

D S 4

O 02 04 06 08 1 12 14 16 18 2 22

dl . [mm]

36



A dzlsiOtEl dg ¢t & i@y dls d o datside ) dzg ¢
d € Odzjjdz@ dzOIs stgO
CjWdyd j s ®fnt B0 stcO

0264 N . ... .. |=LIDLID]
0.24+9 ........ b .......... ........... .......... ..-.-L2DL2D:
022 -5 ............ ........... ............ ............... . +L3DL3D:

0 02 04 06 08 1 12 14 16 1.8 2 22
d12[mm]

37



A dzls Otk et 6t & @y d s d o dzisldse )i dad

d ¢ Odgjjds@ d&zO1ls 56 O
CjiWdyd  jobOnt 0kt

" [~=LIDCIR-LIDCID]
 |~L2DC2R-12DC2D)|
| ~-L3DC3R=L3DC3D)|

38



A dzls Otk et 6t & @y d s d o dzisldse )i dad
d € Odgjjd3@ dzOIs s tg O
e | Odzd L YOd)aEIS Y filf j te d d3j dzls O dzdzd

s jydWdecoyy 0 Wddseo
tej H W <zl

f, =1,7 GHZ

B,= B,/ f, @:,04|

Dishats® d3j IstsH

k:0,02§

39



A dzls Otk et 6t & @y d s d o dzisldse )i dad
d € Odgjjd3@ dzOIs s tg O
-6 d Odzd L odydfls @G fiff § to d d3d dzls O dzdzd

g iydwdeoyyg o
tej H W d =l

f, =1,7 GHZ

MCcOE =K

B,= B,/ f, @:,04|

gornja plo¢ica donja plocica

40



A dzls Otk et 6t & @y d s d o dzisldse )i dad
d € Odgjjd3@ dzOIs s tg O
e | Odzd L YOd)aEIS Y filf j te d d3j dzls O dzdzd

0

} Y 1 1 1 : ;
s jydqwdecoyyg O j&c{dzlste@ ){ s [BEM

N M S [dB] EM
tGJ.HWCf:lel -12 glx‘x 21

by f il % s efieic)
f, =17 GHZ| 21 / j% Xi\ s e

-24 ! . 21
Bb= B,/ f, 6 04| 2(7) // AN

-33 ‘

36 // \%N
[Mlse Otej ded: t6j L Pazls Olsd P
L, =2,45df f,=17GHZg ot

q Z| -51 e
B,= B/ f, @,04| Z:
11 2mrﬁ3 4 6mrl -601 11 12 13 14 15 16 17 18 1.9 2 21 22 23 24 25
: : [GHZ]

0.08724° 0. & M. Potrebili, D. V. Togil,

AA novel design of a compact multilayer resonator using doubisided microstripo ,
Optoelectrmics and Advanced Materials Rapid Communicationvol. 6, no. 34, pp. 441445, 2012



A d dzisiOtsl dots ¢ @ dst tsH d ¢ d Is O dzdzts &3
rotsHddC O ©j € ©dz)lz®tc O
WOSlsim osls] Slsjtej<jdasd

: : i e 1
e s i— _
= N=24"",¢"" _
¢
| /é’ :
| o e i
0l —— =005, 1=15]1
; —a-w=01,1=15 IL
———_ A lt=l 5 Ir
i d
15 N +W=0,4, lt=1 5 _:_
r mm. W=0,2, l=2,9 i
l sflsdedzzlsts | :
fr]d3®¢J¢J WG)QIS w=0,05:lt—l
| |

HsBtotsls j 10—




A d dzlsiOtsl dots ¢ Qf disd toH d ¢ d Is O dzdzs o3

rotsHddC O ] € ©dz)Iz®tc O
CjWduifidgd P tjL tdOlsstsC

019_ ..... = . ....... T . ...... T .. ....... — { ....... R . ....... R T T e e P T

017_ ........... .............. .............. .............. .............. .............. +L2DC2D

0.15/
0.13
= 0.11}
0.09}
0.07
0.05}
0.03

-°-L1DC1D-

0 010203040506070809 I
1 [mm]

43



AN d dzisOtslz dotg ¢t @ diisQ) teH d ¢ d Is O dzdzts O3
FosHdzd S O W] € ©dz) Iz®tc O
‘6 j Odzd L YOQdEls Q@ fipff j tod d3j dzls O dzdzd

gfdydwvdcoyyg ©
tej H W d =l

f, =1,6 GHZ

B,= B,/ f, @44

Dishalse d3j IstsH
k=0,1

{JLBdzOItstE A d dzls € Vo tsHded € 1 OkL j<ij
Pord €y s N dy da dp  w d 1, LN (dxdy) 4 o
1 0,4 0,1 2,56 4.6 2,9 0,2 0,05 0,05 0,05 1,0 87 0,0836x 0,0411
2 0,4 0,1 2,63 4.6 2,9 0,3 0,2 0,1 0,1 2,9 24 0,1122x 0,0550

44



AN d dzisOtslz dotg ¢t @ diisQ) teH d ¢ d Is O dzdzts O3
FosHdzd S O W] € ©dz) Iz®tc O
‘6 j Odzd L YOQdEls Q@ fipff j tod d3j dzls O dzdzd

s jydi¥ dsoyy 0 Wddsto
tej H W J el

oo

bottom

f, =1,6 GHZ

B,= B,/ f, 644

45



AN d dzisOtslz dotg ¢t @ diisQ) teH d ¢ d Is O dzdzts O3
FosHdzd S O W] € ©dz) Iz®tc O
‘6 j Odzd L YOQdEls Q@ fipff j tod d3j dzls O dzdzd

. ¢ O .
#fduydwdtoyd O i dugh Bo
e H W Jzl -10p——EMS, dB
151 __Miepemsa S,,dB |
-20H - 1l :
fo =16 GHZ| el +Mjepc?ba S,,dB
_30__ ............ : ..............
B, = B/ T @E,l]l 350 A
_40_ .............. ............. v o
. . B 25 N ............. ............. ............. .......
[ Mlsea Otej dzd : toj L kpds Olsq’ ...... Fundo
Lfo =1’ 5dB| fo :l, 6 GHZI 55 ¥ .................. 143GHZ i SUR. SUUR. SO TR SR
-60 o .............. s s e e 256GHZ .................
ot - s SRR Lo s T T T . T - o & T |
BD = [E3dB/ fO @:,11| _70 i | i i : i E | : | i
0 0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 25 2.75 3
15,3mn? 7,5mi FIGHz]
Sldzey® W D. Miljanovii, M. Potrebil, D. V. Tog

oDesign of miniaturized bandpass filters usingquadi u mped mul ti | ayser r e
Journal of Circuits, Systems and Computenrsol. 23, no. 6, pp. (1450083) 21, 2014



A d dzlsiOtsk dts ¢ Qf diisd s H d ¢ d Is O dzdzts o
rosHBISO d s s d Otstsd@ O
WOClHsB tetsls ] tflsjtej <jdetse te

B Ly« w=0,1mm
w Ig=d =,05mm
d
L '« \It=0,6mm-2,2mn

Weo=49mm |e

+

lted  jHdsMls W
HISBT.GISISJ qL d34' z y g D n DR UpY
Ho O Mz yo" ™ ©

47



A d dzlsiOtsl dotg 61 Qf disO toH d ¢ d Is O dzdats o3
rosHBISO d SusiaH s d Otstsd@ O
CojWduificdgs P ttiL sdOtio

(elD

0.125r~
LLCC O.dr | | -
0.05¢

LCLC 0

48



