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Steppeampedancds | O dzd L C

Ipumep. Oppeautn  peaymszandjy ($uiTtpa nDpolnycHHKa HHCKHX —VYECTaHOCTH,
rpaHuuHe ydectaHoctd 2,5 GHz, wmakcumanHO paBHe aMIUIHTYJACKE KapaKTepHCTHKe,

HajMamer ciaGirema o 20dB wHa 4 GHz w sHoMHHaMHMX HMnegaHcH mpuctyma 50 €.

CMmaTtpaTH J1a je HajMama Kapaktepuctiuda uMmneaanca 20 €2, a vajpeha 120 Q) .

Hamomena. Kop bBarteppoproBe ampokcumaldje, ako ce /ApyKudje He HapeJe,
nozipasymeBa ce Jia je 4, =3dB.

Pemewe. Konctpyumemo bateppoproBy ampoxcumanujy ca Fzgg =2,5GHz. Pen
anpokcumanuje ofpelyjemo uz cnabpewa y HenponycHoM oncery, 4 =20dB . koju mounme
on Fg=4GHz,

Agp(f)=10logyo(1+(f/F3ap)"") . Agp(F)2 4 =>n>5,
g0 =1 g1 =0,618034, g, =1,61803, g3 =2, g4 =1,61803, g5 =0,618034,g¢ =1,
Ry =Ry =509, [Fy=I3g8. Zcmin =209, Zgmax =12002, mpeu eneMeHT je
KOH/IeH3aTop,
®p1 =14,16°, Oy =38,63°, O3 =45,84°, Oy = 38,63°, Op5 =14,16° i
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Zc,max

AgC

Ic, = Fs.iu‘l (OGZ i)

2
! @

Zz d3 g o iteatsilsiic 18 i dzdf 15

[Topgnora je ox Teduona, penaTuBHe NepMHTHBHOCTH &, =2,33, nebmune h=10mil=0,254 mm,
TaHreHca yria ryomrtaka tgd=0,002 u neGmpune mMetarmzanmje 7 =36um . [TlupuHe BOJOBa CY mpopadyHATe

nporpamoM TXLINE koju je cacraHu aeo AWR Microwave Office. Jly:xuHe BoAoBa MOry ce OIpeJHTH
nomohy ciregehux u3pasa:

EED]

2504 0,111 2504 0111 2504

v v
Z— ! 1 b =
3234 9,705 10,47 3,234

9,705

»

rieje Ags M Agc BoheHe TanacHe AyKHHe HA IPaHHYHO] yuecTaHocTH Fp (£2p =2nF}).

Sdas I T
\‘5‘6;‘0‘ ‘
. \ |

o

A\

N

..... S,,[dB]LC
—S,, [dB]LC
S11 [dB] Stepped Impedang:
821 [dB] Stepped Impedang:
o S1 i [dB] Microstrip

—— 321 [dB] Microstrip

N

\\

N

2

2.5 3 35
f [GHz]

4 4.5 5
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Ipumep. Oppenuta peammsanujy GmITpa OPONyCHHKA HHCKHX VIeCTAHOCTH,
rpanuaHe ydectaHocTH 1GHz, nHajeher cnabmema vV IpOIyCHOM OICery (TaJacHOCTH)

0,1 dB, majmamer cinabibema y HempomycHoM omcery of 40dB nHa 2 GHz u HOMHHAMHHX

uMnegancu npucryna 50 Q. Cmatpats Ja je HajMamka KapakTtepucTHuHa uMmienanca 2092, a
Hajeeha je 105 ).

-10

-20—

---S,, [dB] LC
f&“\\ I/—s\ l'\\ _SZl [dB] LC

.30/

s, [dB] Distributed Stubs |
S, [dB] Distributed Stubs

-40)

-’
SRS o
e e
-
-
—-e

=,
-,

Js

-50

/

0.5 1 1.5 2 25 3
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Pememse. Koncrpyumemo UYeGumeribeBy anpoxcumammjy ca J, =1GHz =
TAJIACHOCTH Ap =0,1dB. Pen anpokcumammje oppehyjeMo u3 ycioBa ciabibema Yy

HenpornycHoM oncery, 4, =40dB , xoju nmounme o Fg =2 GHz,

0,14,
cosh™! \/ 10 I

104 1
n> - , Qg proto =R / Q= Fy / Fy =2=> n>5,4505,
cosh (€ proto)

Ia je MUHHMAaJIHH NOTpeOHU pel GHITpa MecT, ajld IMOIITO je OTIOPHOCT IeHepaTopa jeJHaKa

OTHOPHOCTH IIOTPOMada caMoO aKo je pel alpoKCHMAIlHje HelapaH, y3eT je ceMH pex n="7.
Hopmaim3oBaHH mapaMeTpH ejieMeHaTa MpoToTHNA ca YeOHIEeB/beBOM amMpOKCHMAIHJOM 3a
CeIMH pe CV:

20 =1, 21 =1,1812, g = 1,428, £3 =2’0%7, g4= ]_’5734’
g5 =2,0967, g =1,4228, g7 =1]1812,gg =1.
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---s L[dB]LC

_s  [dB] LC -

Sll [dB] Distributed Stubs

o "‘1 i \““ ’,l:: 4 \ S,, [dB] Di.stribut.ed Stubs

AN 11 Ly i -~ S, [dB] Microstrip
|

—S,; [dB] Microstrip

: \ 57,13 dB @ 2 GHz
N\

N
05 1 15 2 25 3

f [GHz]

Vauma ce na je Ry =Rp =509, Zgmin =209, Z; max =105€2, a npea eneMeHT mpoToTHNA je

95 -10

-20

ey
| \\ v,

-30

-40p

Js

-50
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|
o
.:._.;-.,g
-
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i
|
-
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-60
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koHjeH3aTop. [Ipu mpojexkToBamy monazu ce of LC-meme (uiaTpa MpONMyCHHKa HHCKHX YYeCTAHOCTH Koja ce
CacTOjH OJi peAHHX KajeMOBa M MapajelHHX KoHJeH3aTopa. CBakM peJHH KajeM MOXe ce 3aMEeHHTH
eJISKTPHYHO KpaTKOM CEKIHjOM Be/IMKe KapaKTepHCTHYHE HMMIIe[laHce, a CBAaKH MapaJielJHH KOHIEH3aTop
OTBOPEHHM OTIpaHKOM BOJla Majieé KapaKTepHCTH4YHe HMIlefaHce. KapakTepucTHYHe HMMIIEJaHCe CeKI[Hja BOJOBA

Koje peaym3yjy KajeMoBe CY Z¢ may , 4 32 peaM3ainjy KOHJeH3aTopa ¢y Zc mip -

[Tlema ca uaeaTHUM eJleMEHTHMA M aMIUIMTY/CKa KapaKTepHCTHKA Cy NPHKa3aHH Ha CIMIH, a IapaMeTpH
oficeyaka W orpaHaka BojgoBa cy aoOmjenn kopucrehm MWO Filter Synthesis Wizard u wu3Hoce

Zy=2,=21L16Q, Z,=2,=Z,=105Q, Z,=Z;=11,92Q, 0,=0,=0,=0,=25, 0,=0,=40,13,
0, =45,66". TpeGa yountH na je cmemudHKanHja 3aJ0BO/beHA HA TPAHHIH IPONYCHOT OIcCera, Kao H y
HeNponmycHOM oricery. Takole, celleKTHBHOCT je HCTa Kao M KO IleMe ca KOHIIEHTPHCAHUM eJIeMEeHTHMA.

3a peaymzanujy je ogaOpaHa MHKpOTpaKacTa TeXHHKa, a nomiora je FR-4 pernaTHBHe NepMHTHBHOCTH
& =4,4, nebpune h=0,8 mm, neGipuHe Metaymzamuje 7=17pm, ¥ TaHreHca yria ryouraka tand =0,02.

[llupune Bomosa cy oapehene mporpamoMm TXLINE 3a Zgmay H Zgmin, ka0 # BoljeHe TamacHe AyKHHE
lgL =173,6 mm, 7‘gC =154,5 mm Ha rpanuuHOj yaectanoctd ox 1GHz.
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Ji—fﬂ______... ____________________________
f’}\ --.s L[dB] LC
L, L, L -10, ‘,. _s L[dB]LC —
° 700 ° 00 00 ° o o, \ S, . [dB] Distributed Stubs
Z, = C Cs'L Cs'L CnJ- Z, 200 *”’7”‘:’”\’%”:’[#\""’*”" s [dB] Distributed Stubs |
© -l- T T -l- ° -: I/ ™~ \‘i II,' ‘\ ““' E‘, \ 21
H U [N 1 i i
W, 30 ’TL 777777 J‘JQL." \ ; :' : --S, [dB] M!crostrfp ]
v I i iy \ —S,, [dB] Microstrip
Z, A Zy. 40 it T \
P E— e —— PSRN H 57,13dB @ 2 GH
Icl I le, =1, e <1 I‘% ' B @2CH
— -50
We \/
N i N
% 0.5 1 1.5 2 25 3
f [GHZ]

Hy>xune BojoBa cy nmpopauyHate kopumhemem cneachux uzpasza
Aot . L _Mc. ‘
=——51 -Z_ s Icl —Et&'ﬂ (%Clzm),

rae je I; m C; onmpeheno wHa ocHOBY mnporoTHna (uirTpa, OTHOPHOCTH TeHepaTopa Ry W IpaHHYHE
Y4ECTAHOCTH Fp (dopmyna 2.12, rmasa 2) m m3Hoce: (] =3.759pF. I, =11.322nH., C; =6.674 pF,

Ly =125nH, C5=6.674pF, Lg=11.322nH, C; =3.759 pF . Illupune orpaHaka H CEKIHja BOJOBa CY

WZ, min =we=5,54mm H wz =wy =0,3mm , pecnektupHo. ITlupura 50 Q Boja je 1,5 mm. Jlyxuue
mapajelHHX OTBOPEHHX OIpaHAKa H CEKI[Hja BOJOBa CY i'cl =I(37 = 10,85 mm . Igs ="C‘5 =17,16 mm ,
Iy, =lf, =20,6mm u IL4 = 23, 4mm . YV uuby 3a0BoJbCHa cnieHpuKanuje GHITpa, HAKOH ONTHMH3AIH]E

3a JAYKHHE NapajleIHHX OIpaHaka H CEKIHja BoJoBa J0OHJEHE CY BpEIHOCTH: t'q =ICT = 937 mm,

Ics =ICS =16,18 mm , ILQ =fL6 =19,73 mm . I = 21,75 mm.

PeamusoBaH | 1je I[pGI[HSHI{_]H CHMYJIAIHOHH MOJICIL
Ha CIOjy BOJOBa JOJATH CY €IEMEHTH KOjH MOJSTY]y AHMCKOHTHHYHTET.

Honatu cy BoJOBH (YBOJHHIIH) KapaKTepHCTHYHE HMIeaance 50 Q.
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I—proto,l I—proto,3 I—proto,5
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IIpyvep. Oppenutn  peammzanyjy ¢GWITpa NpONMyCHHKA HHCKHX YYeCTaHOCTH, i
rpannune ydectaHoctd 1GHz, Hajsehier cnaGibema y mpomycHOM omcery (TanacHOCTH)

0,18 dB, nHajmamer cinabibewha y HempomycHoMm omncery ox 38,1dB mwa L194GHz wu

HOMHHAJIHUX uMmneaaHcu mnpuctyna 50€). Cmatpatd 1ga je HajMama KapaKTepHCTHYHA
umnenanca 14 ), a vajeha je 93 Q2.

Pememe. Konctpynmemo emunmuaky ampoxcumaudjy 3a Fp, =1GHz u Tanacnoctn

Ay = 0,18dB . Pen anpoxcumanuje oapehyjeMo U3 ycinoBa cnabibemha Y HENMPOIYCHOM OIICETY,

A; =38,1dB, koju mouume ox Fg=1194GHz. Ha ocHoBy TaGene mare y [Hong2011]
oapeheH je mectu pexa GuITpa, a Cy HOPMAIM3OBAHH NapaMeTpH eJleMeHaTa NMPOTOTHIIA:

81, =83 =1,1880, 8r, = g4' =0,7413, gc, =&4 =0,9077, gL, =85 =11170,
gc, = g6 =L1360,

rae je 8L ¥ g O3HAYaBa]y MHAYKTHBHOCTH M KaNlAIIATHBHOCTH eJIeMEHAaTa, PeCIeKTHUBHO.
[Tpororunn ¢urpa uma tanacHocT 0,18 dB 1 MuHEManmHO ciabibeme y HENMPOIYCHOM OICEery
38,1dB Ha € proto =11941ad/s 3a rpammvHY yraoHy y4ecTaHOCT (2 proto =l1rad/s. LC-

meMa ca HIeaJHUM eJleMeHTHMa (PHITpa NMpPONYCHHKA HHCKHX YYeCTaHOCTH, 3a OTIOPHOCTH
reiepatopa R, u rpaHudHe ydectaHocTH Fp,, ce ozpebyjy

I;=6,5365nH,  L,=3,0972nH,C, =3,3405pF, I3 =9,4538 pF,
Ly =5,8991nH, Cy =2,8893 pF, Ls =8,8888 nH , Cg =3,6160 pF.
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3a peaymzanujy je ogabpaHa MHKpOTpaKacTa TeXHHKa, IIpH 4eMy Iozuiora uma cienehe
nebspuay h=127 mm,

napameTpe:

pelaTHBHY mepMHTHBHOCT &, =10,8,

neGIbuHY

Metam3anuje 7=17um wu Tanresc yria ryouraka tand =0,001. Ceu kaseMoBH Cy 3aMemheHH

CJICKTPHYHO KpaTKOM cemnjou BEJIMKE KapaKTCpHCTHYHE HMIICIaHCE Zc ,max > a CBaKH

KOHACH3aTOp KpaTKOM CCKIIHjOM MaJie¢ KapaKTCpHCTHYHE HMIICaHCE ZC ,min .

8.0 rjHdde @ mm
e ———
6,4%

5,07
11
298 0@2 3,70 v
0 i

8,59 ‘ 13,01 11,62 ‘ 4,39
=1,219 GHz,

p_ 1
1o Le,

I :;:1,540 GHz.

2 an L,

S, [dB] LC ‘

S,, [dB] LC

S11 [dB] Microstrip
S, [dB] Microstrip

0.5

2.5 3



Kapakrepuctnuna nmmeganca [€2] Z¢ min =14 Ze max =93 Zs0 =30
[MuprHA MEKpOTpaKacTOr BoOJA =80 =02 en =11

[mm] eEs L= 50 =5
Tamacna xyxuna Ha /7, [mm] hoc(Fp) =101 | Aoy (Fp)= 118 | Ags50(Fp) =112
TamacHa nykuHa Ha F,; [mm] )“'gC (F 7 ) =83 K‘g[, (F ~ ) =97

TanacHa nyxuHa Ha F_, [mm] hoC (F - ) =66 | Aoy (F ~ ) =77

IToueTHe ayxuHe BojoBa ce ofpely)y kopumhemeM ciefiehux u3pasa
At (Fp) . 4 L;
/ 11 = TSIII 211Fp “

Z max
Agc(Fp) . 4
I, ==+ F=sin (27F,CiZe min )
quMe ce Jdo0Hjajy  BpeIHOCTH: ILl =8,59 mm, IIQ =3,96 mm ICZ =496 mm ,

IL3 =13,01 mm, IL4 = 7,70 mm, IQ =413 mm, ILs =12,10 mm, l(','ﬁ =520 mm . Y mawey

3aJ0BOJbeba cnienudukaimje GUITpa, HAKOH ONTHMH3AIIHje AVKHHA CEeKI[Hja BOZIoBa JoOH]jeHe
CY  BPEQHOCTH: ILQ =298 mm, IC2 =5,07mm, IL_; = 6,49 mm, 1(34 =3, 70 mm ,

Ils =11,62mm, "C'ﬁ =439mm.
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OuITPH NPOMYCHHIIH BHCOKHX YYECTAHOCTH MOTY C€ PealM30BaTH IMOMoNy ojiceyaka
orpanaka BojoBa [RLevyl970], [Hong2011]. CacToju ce oa kackagHe Be3e KpPaTKOCIIOJCHHX
orpaHaka BojoBa (enekTpuuHe AyxuHe O, Ha rpaHmdHO] yyecTaHocTdH F,) moBesaHux

oAceqIHMa BOJOBA (JEJMHHHYHHM €JICMEHTHMA) €IICKTPHYHE JAY)KHHE 29., . A ako ce cacToju o1
n orpaHaka pea TpaHchep ¢dyHkmmje je 2n—1. I[lpukazana je THNHYHA aMILTMTyJcKa
KapakTepucTHKa (unrpa 3a mapamerap S,,, rae je 0 enexTpuyHa JXy)KMHA Ha PaHO]

YYECTAaHOCTH J , IITO € MOXKE MPHKA3aTH PEJIAIH]OM
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Kako je ¢unrap peammsoBaH moMolly eleMeHaTa ca pacloJc/beHHM IapaMeTpHMa
nojasuhe ce He}ebEHH NMPOMycHH omcesd. OCHOBHH NpPOIYCHH omeer ¢uirpa je ox 6, a0

n—0,3a rpanmyHy yyecranoct F,. Kako je ¢unrap peamiszoBaH ca KpaTKOCIOjeHHM
OrpaHIHMa, HEJKEJbCHH OIICE3H C€ Hajlasze Ha n(‘n:/Z), rae je n=3,5,..., a IOJIOBH ce Halase
km,rneje k=L12,3,....

Peamszanuja ¢puntpa Moxke ce onmucaT Tpanchep GyHKIHjOM

1S, @) =1/(1+&F3(8)).

IJic ¢ € CaYHHHTEb TAJaCHOCTH y IPONyCHOM omcery, O je enexkrtpmuna myxmuna, a F, je
¢yuxumHja punrpa geduHHcaHA ca
3
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Fy(0)=

rIe je n Opoj KpaTKOCMOJSHHX OTpaHaKa,

ol (0

u I (x) =cos(m>os" x) je UeOumenmeBa (pyHKIHMja NMPBOT pefa CTENEHA 7.
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Teopujexn, npukasaHu THII GUITPa MOKE HMATH H NIMPOK NMPONYCHH oncer kaga 6, mocraje

Majno, MejyTHM, TO 3aXTeBa BElHKE HMIICJAaHCE KPAaTKOCIOJEHHX OTpaHaKa KOjeé Ce HE MOry
peam3zoBaTi. Mnak, oBaj ¢puiarpa HMa MHOTE MPHMEHE KO/ MIHPOKOINOJaCHHX peanu3anuja. Y
Tabenu JaTe cy THNHYHE BPEJHOCTH CIEMEHATa pealH3alije 3a IpOjeKToBame (HiITpa
NMPOIYCHHKA BHCOKMX YYECTAHOCTH Ca YCTHPH, NET H HISCT KPAaTKOCIHOJEHHX OrpaHaka H

HajBeher cnaGmemwa y nmpomycrom oncery 0,1 dB 3a 6, =257,30°,35°. BpeasocTn enemMeHara

Cy HOpPMANIM30BaHE ca KapaKTepHCTHYHOM aJMHTAHCOM BOJIOBa. 3a JaTy HOMHHAIHY
HMIICJ]AHCY NIpHCTyNa Z, oArosapajyhe kapakrepucTHYHE HMIle/aHce ce Jo0uHjaly | , _ /v
i 0 i?

Z ., =Z /yi.Hl .
Yy Y12 Y2 V23 Vs
n ep Y Yot Yoo Va-2.n1 Vo2 Yia
25° 0,22441 1.L11113 0,23732 1.10361
4 30° 0,32300 1.07842 0,39443 1.06488
35° 0,44670 1.03622 0,60527 1.01536
25° 0,24068 1,10540 | 0,27110 1.09317 | 0,29659
5 30° 0,34252 1.07119 | 0.43985 1.05095 0,48284
35 0,46895 1.02790 | 0,66089 0.99884 | 0.72424
25° 0,25038 1.10119 | 0.,29073 1,08725 0,33031 1,08302
6 30° 0,35346 1.06720 | 0.46383 1.04395 0,52615 1.03794
35° 0,48096 1.02354 | 0.68833 0.99126 | 0.77546 0.98381
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Hpumep. OppemuTn peamm3anujy (UITpa NPONYCHHKA BHCOKHX YYeCTAHOCTH ca
OJicevIlHMA U OTPaHI[EMa BOJOBA, IpaHHuHe yuecTaHocTH Fp = 1,5 GHz, najBeher cnabmema y
nponycHoM oncery (TanacaocTtr) 0,1 dB g0 6,5 GHz 1 HOMMHATHMX HMIIEJaHCH NpHCTYNa Z,
=50 Q.

Pemere. 3a peamusanujy uirpa, enekTpuyHa xyxuHa 0 Moxe ce oapeIuTH Ha
OCHOBY peTalHje (ﬂ/ﬁp—l)ﬁ;=6,5. Hanasu ce gma je 0,=0,589 mm O =33,75".

IIpernocTaBibajyhu ga je ¢puaTap peam3oBaH ca MecT KPATKOCHOJeHHX OIpaHaKa, Ha OCHOBY
Tabene MOry ce y3eTH BpeJHOCTH eleMeHaTa 3a n=6 u 0, =30, mro he gatm mmpu

npomycHu oncer g0 7,5 GHz. Oro je mocnemuia ynmeHHIE Ja he Mama eneKTpHYHa JTy)KHHA,
Ha TPaHWYHOj YYECTAHOCTH, NMPOIIMPHTH IPOIYCHH oIcer. AnTepHaTHBHO, Moryhe je Hahu

BpeHOCTH eneMeHara 3a O, =33,75° muTepnonaumjoM BpeJHOCTH eleMeHATA NPHKA3aHUX Y

TaGermu. Y KOHKpeTHOM ciy4ajy 3a n=6 u 0, =33,75°, speanoct y, ce ompehyje kao

O — ;‘A‘ — ¢ L — T —— ———
0,48096 —0,35346 / N
=0,35346+( i i )x3,75=0,44909. 10
/!I ™, u/‘
4o 09 2,0 28 AU mm VoA oA W Y A
| " <238~ <230 " 227 -30 R % f
A / I A A
-40 : g
30 H
A S [dB
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HMeraM DmOCTYNKOM HHTEpNONALM]E, Hala3e c€ BPEOHOCTH OCTaMMX eJIeMeHara:
Y. =103446, y, =0,63221, y,,=1,00443, y, =0,71313, y,,=0,99734. Kako ¢punTap

HMa HOMHHAIHE HMIeJaHce mpHeTyna Z; =50€), xapakTepHCTHYHE HMIIEJJAHCE BOJOBA CY:
Z,=Z,=11130Q, Z,=7Z,=T79,1Q2, Z,=7Z,=70,1Q, Z,=2Z,,=483Q,
Z,,=2,,=49,8Q, Z,,=50,1Q2.

3a pearmmzanujy je ogabpaHa MHKpPOTpaKacTa TEXHHKA, IIPH Y€MY CyIcTpar uMa cieache
napaMeTpe: pelaTHBHY IEpMHTHBHOCT € =2,2, nebmuny h=157mm, peGmuny
MeTamm3anmje / =17pum u Tanrenc yria ryouraka tand =0,001. IToyeTHe AHMEH3Hje BOJOBA

cy mpopauyyHare mporpamoM TXLINE (xoju je cacraBHu aeo AWR Microwave Office) 3a
noOHjeHe KapaKTCpPHCTHYHE HMIICJAHCE H CICKTPHYHE AYKHHE KpPaTKOCIOJEHHX OJccyYaKa

ﬂp =33,75", Kao U eNeKTpUYHE Jy;KHHE 0JiceyaKa BOJIOBa 291, =67,5".

Ilocne onTuMu3anuje, pHHANHE AHMEH3H|E CY JaTe HA CIMIH. Y MOJEIY j€ pealli30BaH
VTHIA] JHCKOHTHHYHTETA H BHJa.

g 09 2,0 2,8 njHdE e mm
U T 52387 <2307 S 227
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3a oxabpanu mporoTun ¢uiaTpa, cnegehioM (ppekBeHIHJCKOM TpaHC(OPMALHjOM O
IPOTOTHIIA MOJKE C€ OCTBAPHTH MpeXka (pHITpa HEMPOMYCHUKA OIICEra YYeCTAHOCTH:

QB

“ (m/mo_mu/m)

0 =0, Q, =2nF,,Q, =21F,
B& _ gzp? _£2pl

mﬂ
rae je {2 MpoMeHJbHBa KPY/KHE HOPMATH30BaHE YYECTAHOCTH NMPOTOTHNA, 2 . j€ TpaHHYHA

Kpy’KHa YYECTAHOCT INPOTOTHNA, JOK j€é ®, LEHTpa/lHa KPY>KHa YYECTAaHOCT HEMPOIyCHOT
omcera, a B, je penaTHBHAa IIHPHHA HENPOIYCHOr omcera. ['paHHYHE YYecTAaHOCTH

HenpoIycHor oncera cy F,, u F,, npHKa3aHe cy Ha CITHIH.

RNAVIEN Vawe

-3dB

|S(¥)| [dB]
S(¥)] [dB]

Qpe Y0 Qp Qp1¥0 Qpe

©Q (B)
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Z, u Y, o3HayaBajy HOMHHAQJIHY HMIICJaHCY H aJMHTaHCy NPHCTYIa, PECIICKTHBHO,
Z, u Y, cy KapaKTepHCTHYHAa HMIIC[jaHCAa H aJMHTaHCAa HMHTAHCHHX HHBeprTOopa, L,
HHIYKTHBHOCTH KaseMoBa H C, KaNalMTHBHOCTH KOHZe3aTopa. 3a HIEMy ca CIIHKE Baike

cnenehe penanuje
2 2
[Zv} -l s—el=——=2Z (z ] S i=1..n
Z, 8081 ®,C; AL ;A
T€ Cy g, HOpPMAalH30BaHH NAapaMETpH cJIEMEHAaTa IIPOTOTHNA, a X, je oApeheHo H3BOAOM

. Ha cmunu je nara

peaKkTaHee Xl(tn) peasor LC-pesoHaTopa, Tj. X, = 0;0 dX{;(E)m)I
o=

peam3anuja punTpa ca napanenHuM LC-pe3oHaTOpuMa, 3a Kojy Bake cieache penanuje

[Yu] 1 moc=L_Y[Y] o i=1,..n
¥, Eo&ni1 @y L, ngPmB

rae je b, onpeheno wmu3BogoM cycuenrance B(®) mnapanemsor LC-pesoHaTopa, Tj.
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ITocmatpamo peanu LC-pe3oHaTOp BE3aH MapalielIHO Kao MPEKy ca J{Ba MPHCTYIIA, YHja
je ummenanca Z = joL+1/(joC). Ha pe3oHaHTHO] YYECTAHOCTH ©, =1/ VLC mocMatpaHor
pe3oHaTopa, BpeAHOCT napameTpa x je ®,L . Tpancdep dynkuuja §,, , mocMaTpane Mpexe ca

JiBa MPHCTYNIa  HOMUHAITHUX HMIICJJaHCH Z; , IaTa J€ H3Pa30oM

_1
l+ﬁ
2Z

3a y3aK OICEr Y4ECTAHOCTH MOXKE C€ Y3€TH Ja je 0=0,+A0 (A< ®,), na ce
uMIneanca peauor LC-pe30oHaTopa MOKe allpoOKCUMHUPATH clieiehum u3paszom

7~ jo)oL(ZAm] ,

@

8y =

NPH YEMY j€ Y3ETO (co/o)o - @, /o)) ~2A®/0, . 3aMeHOM H3pa3a 3a HMIIEJAHCY PE30HATOpa
nobuja ce

|Szl Gm)l =

\/1+|: 1o :Iz
4(x/Z,) Ao
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V cayuajy pesomammmie ®=0,, 1. Aw=0, ao6uja ce aa je |S,(G®)|=0, mro

npejcTaBba Hyldy Tpanchep ¢ynkumje. Jla Ou ce oapeamne rpaHuyHe ydectaHoctu 3 dB
IPOITYCHOT OIICEra Y3€TO j& Ja je |S,l(i(o)| =l/ 2 TJ.

.
A(x/Z,) Ao,
Ha ocHoBy jeanauuHe A00Hja ce Ja je mmmpuHa 3 dB HenmpomycHor oncera
®
=Ao, -Ao_= -
Ao = B0 B0 = 12

H IIpEMa TOME €

Z,) 2005 20
Ha ocnoBy m3paza youaBa ce penanuja m3mely HopMmamm3oBaHOr mapamerpa x/Z;

MHKpPOTAI4CHOT PE30HATOpPAa H (PPEKBEHIHJCKOI OJ3HBAa, INTO oOMoryhaBa jeJHOCTABHO
JMMEH3HOHHCAhE HA OCHOBY CHMYJIAIH|€ HITH MEpEIha.



Aqazsted dej f e Zidad yd 1
et § ClsEH PT J f Ok decidr s

Ha crnwan HAYHH MOJKE c€ M3BECTH pellanHja Koja oMoryhaBa eKCTpaKiiHjy nmapaMeTpa
b/Y, MHKpPOTaJacHOr pe3oHaTOpa Ha OCHOBY ¢pekBenmujckor oxsmea. Ilocmatpa ce

napanennu LC-pe3oHaTop, Be3aH peJHO, Kao MpeKy ca JBa NPHCTYNA, YHja je aJMHTaHCa
Y= ij+1/ (joL). Ha pe3oHaHTHO] YYECTAHOCTH ©, = JLC MOCMATPaHOI' pPe30HaTopa,
BpeaHOCT Napametpa b je ®,C. 3a mocMaTpaHy MpeKy ca ABa NPHCTYNA H HOMHHAITHHX
amvuTaHcH Y, Tpancdep dynxumja S,, je AaTa H3pazoMm

1
1+£

2Y

3a y3aK ONCEr YYECTAHOCTH, MOXE C€  YCBOJHTH  ANpPOKCHMAIHja
(0/0, -0, /o)~ 2An/o, , y3umajyh 1a je ® =®, +A®, na ce go6Hja 1
|S21(im)| =

P lame]
4(0/1,) Aw

ITpu pesoHaHIHjH ® =®,, T]. A® =0, g06Hja cc Aa je |Smﬁm)| =0, mTo nmpeacTaBba

Hyny TpaHcdep ¢yuknuje. I'pammunme ydectamoct 3 dB mpomychHor omcera, Kajm je
|S’21(i<:0)| = 1/«/5 , Hanase ce u3 cnezeche penanmje

8y =

1 ®, Ha ocHoBy jemHaunne noOHja ce Aa je mupHuHa 3 dB HempomycHOr omcera
=*]

4(5/Y,) Ao, | A,y =A®, —Ad_ =—2 [b]_ ® __Kh

Y,

2(b/ro) ZAm.’.dn _ZAfm ’
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