JoKj147151 BI'YHUP DokL4aDY BGUIR
T. 20, Ne 5 (2022) V.20, No. 5 (2022)

http://dx.doi.org/10.35596/1729-7648-2022-20-5-82-89

Opueunanvras cmamwsi
Original paper

YIK 621.372.5

CIIOCOb COBEPHIEHCTBOBAHMS METOAUKH CUHTE3A
KBA3HUABYXIIOJIOCOBBIX COI'VIACYIOIUX YCTPOUCTB

M.A. JHIEBUY., A.A. CBUPUJIEHKO

Yupeorcoenue obpazosanus «Boennas akademus Pecnybauku benapycey (2. Munck, Pecnybauxa benapyco)

Hocmynuna 6 pedakyuro 5 anpens 2022
© Benopycckuii TOCyIapcTBEHHBIN YHUBEPCUTET HHOOPMATHKH U PATHO3TIEKTPOHUKH, 2022

AHHoOTanus. B craTtee paccMaTpuBaioOTCS BOIPOCHI, CBSI3aHHBIE C BOBMOXHOCTSAMHU aHATATHICCKON METOIUKHI
CHHTE3a KBa3UIBYXITOJOCOBBIX COTJIACYIOIIMX YCTPOWCTB M CIIOCOOOM €€ COBEPIICHCTBOBaHMS. MeToauka
OCHOBaHa Ha MaTeMaTHYeCKOM ammapare o000meHHOro Mmertona /lapaMHTTOHAa ¢ NMPUMEHEHWEM Ha 3Tame
BBIOOpa aNMPOKCUMUPYIONIEH (QYHKIUHA CHEUaIbHOTO crmocoba (GopMUpoBaHUS KBa3HABYXITOJIOCOBBIX
YACTOTHBIX XapaKTCpUCTUK. [IpenCcTaBICHO COIMOCTABICHHE pE3YyJbTaTOB COLIACOBAHUS HArpy3KH,
MIOJTy9eHHBIX IIPH MMOMOIIH Pa3pabOTaHHOW METOOWKH M TIPOTPECCHUBHBIM YHCICHHBIM METOIOM CHHTE3a.
IIpoBeaeHHbI aHANM3 pEMIEHHOW 3aJadyd TO3BOJIMI TMPOU3BECTH YACTHYIO OLIEHKY BO3MOXKHOCTEH
mpeajgaracMoil  aHAJMTUYECKOW METOAMKH cornacoBaHus. (OO003HAaYEHO BaXXKHOE OrPaHHYUBAIOIICE
00CTOSTENNBCTBO IJI1 METOAUKH CHHTE3a — OTCYTCTBUE PEIICHHUH I Harpy30K MOBBIIICHHOHN CIOHOCTH, YTO
CBS3aHO C MAaloOi BapHAaTHBHOCTHIO HM3BECTHBIX ANMPOKCUMHUPYIOMNX (QYHKIUH Iepenadd MOIIHOCTH.
B kauecTBe pemieHUS NOPOOJIEMBI PACCMATPUBAIOTCS OTPAHMYCHHO-IUIOCKHAE (YHKIUH, OTIHYAIOIIHECS
OT KJIACCHYCCKUX aIlMPOKCHMALUI pacIIMPEHHOW BApUATHBHON CIIOCOOHOCTHIO. Mcomb30BaHIEe KOMOUHAIIMH
3HaHHH O (OPMHPOBAHWU KBA3HIBYXIIOJIOCOBBIX YACTOTHBIX XapaKTEPUCTHK M METOIMKH HCIIOJIb30BAHUS
OTPAaHUYCHHO-IUIOCKMX (DYHKIIMHA TIO3BOJWIIO PACHIMPUTH TUANAa30H COTIACYEMBIX HArpy3ok. IIpenctaBieHo
pelICHHe TECTOBOW 3alayd COTJIACOBAHUS S-3JICMEHTHOW HArpy3KH, ISl KOTOPOW HCIOJIb30BaHUC
KJIACCHYECKHX allpOKCUMAINI HE TPHEMIIEMO.

KiioueBble ciaoBa: corjacyromasi I[elb, MOJAETb, KBa3WABYXIIOJNIOCOBAsS YAaCTOTHAS XapaKTEPHCTHKA,
aINMPOKCUMAITHS, OTPAHWICHHO-TUTOCKAst (DYHKIIMSA, METOINKA, HarPy3Ka, TapaMeTphl, MHTErpabHas OmHoKa.

KoH}aukT HHTEepecoB. ABTOPBI 3asBIISIOT 00 OTCYTCTBUH KOH(IIMKTA HHTEPECOB.

Jasi nurupoBanus. Sanesny M.A., Ceupumenko A.A. Cnoco® COBEpIICHCTBOBAaHUS METOJMKH CHHTE3a
KBa3WBYXITOJIOCOBBIX coriacyromux ycTpoicTs. Joxmansr BI'YUP. 2022; 20(5): 82-89.
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Abstract. The article deals with issues related to the possibilities of the analytical technique for the synthesis
of quasi-two-band matching devices and the way to improve it. The technique is based on the mathematical
apparatus of the Generalized Darlington method with the use of a special method of forming quasi-two-band
frequency characteristics at the stage of choosing an approximating function. A comparison of the results of load
matching obtained using the developed methodology and a progressive numerical synthesis method is presented.
The analysis of the solved problem allowed us to make a private assessment of the capabilities of the proposed
analytical method of matching. An important limiting circumstance for the synthesis technique is indicated —
the lack of solutions for loads of increased complexity, which is caused by a small variability of the known
approximating power transfer functions. As a solution to the problem, boundedly flat functions are considered,
which differ from classical approximations in their extended variability. The use of a combination of knowledge
about the formation of quasi-two-band frequency characteristics and the technique of using limited-flat functions
made it possible to expand the range of matched loads. A solution to the test problem of matching a 5-element
load is presented, for which the use of classical approximations is not acceptable.

Keywords: matching circuit, model, quasi-two-band frequency response, approximation, boundedly flat function,
technique, load, parameters, integral error.
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BBenenue

OnuuM u3 TpeOOBaHMMU, MPEABABIAECMBIX K COBPEMEHHBIM CPEACTBaM CBSI3U, INI00aIbHBIM
CIIyTHUKOBBIM CHCTEMaM IO3UIIMOHUPOBAHUS, SBISACTCS OOECleYeHne WX paboThl OJHOBPEMEHHO
B HECKOJIbKHX YAaCTOTHBIX JUAIla30HaX. A 3TO 03HAYaeT, UTO TCXHUYCCKOE UCIIOJHCHUE TaKUX CUCTEM
MpeAyCMaTpUBACT HAIMYHE B CBOEM COCTaBE MHOTOKAHAIBHBIX IPHUEMO-TIEPEIAIONTNX MOIYJICH.
HeoThemieMolf COCTaBISIONMICH TOCTIEAHNX SBIISIOTCS MHOTOIIOJIOCHBIE M KBa3HIIBYXIIOJIOCOBBIE
COTJIACYIOIINE YCTPONCTBA.

OcHOBHas 3a7ada dTUX YCTPOMCTB — OOECIEYCHHE MAaKCHMAaJILHOTO YPOBHS IEepeaaBacMOM
MOIITHOCTHA MEXKIy dJIEMEHTaMHU MPUEMO-TIEPEIAIONIEeTO TPaKTa B 33IaHHBIX YACTOTHBIX JHAITa30HaX.
[To3aToMy KauecTBO COTIACOBAHUS BIHACT HA 3PPEKTUBHOCTH PabOTHI anmapaTypbl, B YaCTOTHOCTH Ha
TaKWe XapaKTePUCTUKU, KaK JaJIbHOCTh PAJUOCBI3U, IMOMEXO3alIMIIEHHOCTh, IPOITyCKHAs
CITOCOOHOCTh paJWoOKaHajla. ODTO OOCTOSTEIECTBO COXPAHSIET HWHTEPEC K COBEPIICHCTBOBAHUIO
CYIIECTBYIOIIUX METOJOB UX pean3aluil.

Kak u B mro0oii nmpyroil Hayke, MPEIIOYTHTEIBHBIMU SIBISIOTCS AHAJTUTUYCCKUE METO/IBI,
KOTOpPBIE JAafOT BO3MOXKHOCTH TEPCIICKTUBEI B PEIICHUHM 3a7ad COTJIACOBAaHWSA, HAaWOOJee TOTHYIO
nH(pOpPMAITUIO I KOHCTPYKTOpPa M IO3BOJISIOT TIIy0OKe IMOHATh (PU3UKY TMporecca COTIacOBaHHUS.
Hacrosimas crates siBasercss npogoinkeHueM [1] u mpecienyeT Heckonbko nened. OnaHa U3 HUX —
OTICHKA BO3MOYKHOCTEH aHAIUTHYIECKONH METOMMKH [1] M0 OTHOIIEHUIO K MMPOTPECCHUBHBIM YHUCICHHBIM
METOJaM CHHTE3a KBa3HUBYXIIOJIOCOBBIX COTJIACYIOIIHUX YCTPOUCTB. Jlpyras Iienp — COTjlacOBaHUE
Harpy30kK, OOYCJIOBICHHBIX KBa3WUIBYXIIOJIOCOBOW YaCTOTHOW XapaKTEPHCTUKOW, MMEIOIUX OoJice
CJIOKHBIN XapakTep CONMPOTUBJICHUS, YEM Y IPOCTHIX MOJEIICH, MO00HBIX HU3K0YacTOTHON RC 1ieny.
BoNbIMMHCTBO TaKUX HArpy30K HEAOCTYIHBI IS aHATUTHYECKUX METOAO0B CHHTE3a. [IpuunHoi 3TOMY
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SIBIISICTCS] MAJIOE KOJIMYECTBO BAPUATHBHEIX ITAPAMETPOB KIIACCUYCCKUX AMMTPOKCUMUPYIONINX (DYHKITUI
(AD) mepemaun mommHOCcTH [2]. Hmke mpemcTaBieH BO3MOXHBIM BapHaHT pEIICHUS YKa3aHHOM
MPOOJIEMBI.

ConocraBjieHHe PE3yJbTAaTOB COIJIaCOBaAaHUA

O PEeKTUBHOCTh AaHAIMTHUECKOH METOAMKHU [1] MOATBEpI)KIAAETCS MPUMEPOM COIJIAaCOBAHUS
HuskodactoTHoM RC Harpysku. [lonyueHnas peanausaius coracyromei nenu (CL[) odecrieuna 6oee
N30MpaTeNbHYI0 YaCTOTHYIO XapaKTEPUCTUKY B CPaBHEHHMU C JPYTUM aHAJIUTUYECKUM PE3yJIbTaToM
cornacoBaHus. JJaHHBIH (akT JOMycKaeT MHEHHE O 3HAYUMON KOHKYPEHTOCIIOCOOHOCTH METOAMKH [ 1]
B aHAJTUTHYECKOW TEOPHUN HIMPOKOTIONIOCHOTO coriacoBanus. OHAKO MPH PEIIeHNH MOJI00HBIX 3a/1a4
peaKo mpuOerarmT K aHAJIMTHKE, OTAaBas mpeanouTeHue 6osee 3¢(HEeKTUBHOM IPyIIe METO0B.

YucneHHbIE METOABI COTJIACOBAHUS YCIEIIHO PEMIAlOT 3aJauyd TMPAaKTHYECKH 000N
CIIO)KHOCTH, B TOM YHCJIE TI0 pealn3alliil KBa3HIBYXIIOJIOCOBBIX COTJACYIONINX ycTpoucTB. OTcrona
HWHTEpEC K OICHKE BO3MOYKHOCTEH aHAIMTHICCKON METOMWKH [1] MpH COTIIACOBAHHUM C €€ ITOMOIIBIO
Harpy30K, JOCTYITHBIX YHCICHHBIM METOIAM.

HeobOxonumo oTtMeTHTh, 4TO MeTOAMKA [1] paccuMTaHa Ha HCIONB30BAaHUE KIIACCHUECKHX
A®, crnocoOHBIX [aTh pEMIEHUS A1 MHOTHX OTHOCHTENBHO TPOCTHIX 33/Jad COTJACOBAHMIL.
Paccmotpum oany U3 Takux 3agad (puc. 1), peuieHne KOTOpor MpeacTaBIeHHO B JUCCEPTALIMOHHBIX
uccnenoBanusx Bacuibesa'.

Puc. 1. 3amava cormacoBaHus KOMIDIEKCHBIX HArPy30K
Fig. 1. The task of matching complex loads

ITapameTpel 1m0 ycnoBUIO 3ana4u COOTBETCTBYIOT: R =1,C =0,5, R =5, L, =1. Jlnanasonsl

aCTOT: O, ... O =1...2110, © O, =5...6 I'm. Kak 01710 ycTaHOBIEHO B [3], KOMIITIEKCHBIH

Makcl MHH2 ° ° * Y Makc2
XapaKTep COrJacyeMbIX CONPOTUBICHUN BBOJUT MOMOJHUTEIBHOE OTpaHUYCHUE Ha MOpsaok AD.
Pemenne 3agadn BO3MOKHO JUISI YETHOTO TOpsaKa (QyHKIUH Tepemadd MOIHOCTH. CoriracHO
0003Ha4YeHHOro0 TpPeOOBaHMA K MOPSAKY (YHKIMM Iepeaadyd INpUMEM B KadecTBe HCXoaHoit AD
UYeOkimesa 4-ro mopsaka:

Kp((Dz)=K/[1+82(8-(D'4 -8-w” —1)2},
riekK € (0;1] — KO3 PHULKEHT YPOBHS Mepeaayll MOIIHOCTH; € € (0;1] — KO3 pUIKEHTa MyIbcani

yeObImeBckoil AD; o = ((1 397 — ) . (5,5742 -’ ))/co -27,994 — KBa3uABYXIIOIOCOBOE YACTOTHOE

peoOpazoBaHue, MOTyYeHHOE CoryiacHo [1].
B cootBerctBMM ¢ Meronmkoil [1] pelieHue moiaydeHO NpU 3HAYEHHAX NHapameTpoB AD
€=0,124, K=1 . IlonyueHHas B pe3yjbrare cunTe3a kpasuasyxmosnocoBas CLI (puc. 2) hopmupyer

Oosiee M30MpPATENFHYI0 YAaCTOTHYIO XapaKTEPHCTHKY Iepelayd MOIIHOCTH (pHC. 3) B CpaBHEHUH
C M3BECTHBIM pe3yibratoM Bacuibesa'. Heo6X0MMMO OTMETHTB, YTO IOy YE€HHAS CXEMHAs PeaTi3alis
OTJIMYAETCSl TOJNBKO HaluuueM TpaHchopMmaropa M JIONOJHHUTEIBHBIMU TpeMsl pPeaKTUBHBIMU
3IIEMEHTaMH.

'Bacumbes  JI.A. CTpyKTypHO-NApaMETPMUECKUH CHHTE3 YETBIPEXIONIOCHUKOB IIPH HIMPOKOIOIOCHOM
COTJIACOBAHWH 1 MOJICJTMPOBAHNH Ha OCHOBE ammapata T-MaTpwil : Iuc. ... K-Ta TeXH. Hayk : 05.12.04. — Munck; 2010:
121 .
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Puc. 2. [MpuamumumansHas cxema CL] ¢ Harpy3kamu
Fig. 2. Schematic of the matching device with loads

~
il

3nauennss HomuHanoB CIl coorBercTBeHHO paBHB: L, =0,527, L, =0,145,C, =0,749,
C, =1,034, L,=0308,L, =0,274, C,=0,529, C, =0,251, L, =0.5, C,=0,568, L, =0,0886,
C, =1,646, L =0,09746, C, =0,822, L, =0,041, k=6,024.

Ha puc. 3 OpeACTABJICHO COIMMOCTABICHUC YaCTOTHBIX XapPAaKTCPUCTUK MICPECAadIn MOIITHOCTH.

Kpi1.23 (®)
| /\/\/\
0.8
06 \ 3
24
0.4 il
L
0.2 J
1 2 5 6 o I'n

Puc. 3. YacTtoTHas XxapaKTepUCTHKa Tepeaadn MOITHOCTH COeTMHEHHBIX Harpy3ok: 1 — 6e3 CLI;
2 — ¢ CL, peanmu3oBannoif Bacunsesbim'; 3 — ¢ CLI, mosTy4eHHON OpK HOMOIK METOMUKH [ 1]
Fig. 3. Power transmission frequency response connected loads: 1 — without a matching network;
2 — with matching network implemented by Vasiliev'; 3 — with matching network obtained using methodology [1]

B3saB 3a ucxomayto A® YeOrpimieBa 2-TO TOpsAKA, pelIeHHE NAaHHOW 3amadd BO3MOXKHO C
MeHbBIIUM KoymdecTBoM 3emeHToB CLI. Permenne momyuyeHo mpu 3HaUCHHSAX MApaMETPOB (PYHKIIUH
nepenauu: €=0,24, K=1.

B pesynbrare cunresa CL, momydaeM clieayronyro peaan3aiuio, TPUBEACHHYIO Ha pHC. 4.

L3

L, C Ly L,
o /‘\/‘\f\_H_‘_/'YY\_ 1:k_o
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Puc. 4. [Tpunnunuansuas cxema CII ¢ Harpy3kamu
Fig. 4. Schematic of the matching device with loads

3nadeHus HomuHanoB CIL coorBerctBeHHO paBHBL: L, =0,504, L, =0,146, C, =1,017,
C,=0,783, L,=0,16, C,=0,525, L, =0,0606, k=4,808.
ITonydeHHass cXeMHasl peanm3aliisi MEHBINC Ha IATh PEAKTUBHBIX JJIEMEHTOB IPH HATHIHH

TpaHcopMaTopa B CPaBHEHHH CO CXEMOM, MPeIOKEHHOM B paboTe Bacunbsesa!. Ha puc. 5 nmoka3zaHbl
YaCTOTHBIE XapPAKTEPUCTHKH ITepPeIadrl MOIIHOCTH.

85



JoKj147151 BI'YHUP DokL4aDY BGUIR
T. 20, Ne 5 (2022) V.20, No. 5 (2022)

Kp1.23 (o)
1

0.8

0.6

0.4

0.2

1 2 5 6 o, I'n

Puc. 5. YactoTHas XxapakTepHuCTHKa Iepeadd MOIIHOCTH COEAMHEHHBIX Harpy3ok: 1 — 6e3 CL;
2 — ¢ Cll, peanmusoBannoii Bacunsesbiv'; 3 — ¢ CLI, momy4eHHOM ITpU HOMOIIU MeTOUKH [1]
Fig. 5. Power Transmission Frequency Response connected loads: 1 — without a matching network;
2 — with matching network implemented by Vasiliev'; 3 — with matching network obtained using methodology [1]

KauecTBo coriacoBaHus o KpUTEPHUIO MaKCUMyMa IIepelauy MOLTHOCTH B 000MX pealn3alisax
COIVIACYIOIIMX YCTPOWCTB HE YCTyNaeT pe3yJibTaTaM, IOJYYEHHBIM CTPYKTYPHO-IapaMeTPUYECKUM
MeToAOM. B 3TOM MOXHO yOeOUTHCS MpH OLEHKE WHTETPajIbHOM OUIMOKM B 33aJaHHBIX YaCTOTHBIX
nuarnaszoHax (tadum. 1).

WHaterpanpHas ommbka mepBod peamusamun  (puc. 2) wMenpme Ha 5,345 u 5,193 %
(1715 COOTBETCTBYIONIETO YACTOTHOrO MOIIMANa30Ha), YeM y cxeMbl Bacwibesa'. [y BTOpOiA
peanuzanuu (puc. 4) 3tu 3HaueHus paBHbl 3,859 u 3,707 %. [IpencraBineHHbIe CXEMBI HMEIOT B CBOEM
COCTaBe TAKOH AJIEMEHT, Kak TpaHc()OopMaTop, KOTOPhIH B OONBLIMHCTBE CIIy4aeB MOXKHO UCKIIOUHUTH
npy nomMoum npeodpazoBanusi HoproHa.

Taoauna 1. Onenka ypoBHs TiepeaBaeMoid MOIITHOCTH M0 MHTETPATLHOMY KPHUTEPHIO
Table 1. Estimation of the power level transmitted by the integral criterion

WnTterpanpHas omuoKa B pa3THIHBIX
KOJ‘H/I‘JCCTBO PCAKTUBHBIX YACTOTHBIX JHAIIa30HaAX
Peanmsanus snementoB CL Integral error in different frequency ranges
Realization Number of reactive elements 2 6
of the matching network 1- IKz,s (o) 1- IKz,s (o)
1 5
Bacuibena! 12 0,061 0,059
CornacHo puc. 2 15 0,007468 0,0074683
metoamke [1] | puc. 4 7 0,02233 0,0223294

Cunre3 KBa3uABYXII0JI0COBbBIX CH C UCMTOJIB30BAHUEM OI'PAHUYCHHO-TIJIOCKHUX AD

OO0ecrieueHre ONTUMATBHBIX XapaKTEPUCTHK MOJCIUPYEMBIX PAIUOTEXHUYCCKUX YCTPOMCTB,
KaK MPaBWJIO, CBSI3aHO C YBENIWYEHHEM TpeOOBaHW K MX KOHCTPYKIMH. Bmecre ¢ TeM pedb HOET
O TMOBBIIIEHUH CIIOKHOCTH MOJIENIE CONPOTUBIIEHUH 3TUX YCTpOUCTB. [[puMenenue kinaccuueckux A®
B aHAJIUTUYECKOM TEOpPUH IIUPOKOMOJIOCHOTO COTJIACOBAHUS IMO3BOJSCT HAXOAUTHh PELICHUE
JUTSE OTHOCUTEITLHO TIPOCTHIX IO CTPYKTYPE MOJICNEH COMPOTHBICHUH (pa3iMyHble KOMOWHAIINH JABYX
u TpexdneMeHTHBIX RLC 1ieneii) ¢ orpaHnYeHHBIM JIHAa30HOM 3HAYCHUH COOCTBEHHBIX TTapaMeTPOB.
Jlyis Gonee CIOXKHBIX KOHCTPYKIMH HArpy30K aHAJTUTUYCCKUE PEIICHUS WMEIOT YacTHBIA XapakTep
WU BOBCE OTCYTCTBYIOT. A®d C paclMpeHHBIM BapUaTUBHBIM MOTCHIMAIOM W METOJUKa €€
WCTIONB30BaHUs B [2] TO3BOJSET 3HAYMTENIPHO YBEJIMYWUTh [AHMANa30H COTVIACYEMBIX Harpy3oK.
[IpennaraeTcs UCTIONB30BATh 3HAHNE O MPUHIUIAX (POPMUPOBAHUS KBa3UIBYXIIOJIOCOBBIX YACTOTHBIX
XapakTepucTuk [1] MpPUMEHUTENBHO K METOJUKE CHHTe3a [2], OCHOBAaHHOM Ha HCIIOJIb30BaHUU
OTPaHUICHHO-TUTOCKHX AD.

Ha puc. 6 mpencraBieH pacnpocTpaHEHHBIA SKBUBAJIEHT HATPY3KH, XapaKTep COMPOTUBICHUS
KOTOPOT'0 MOXKET COOTBETCTBOBATH PA3IMYHBIM PAAUOTEXHUUECKUM yCTpoiicTBam [4-5].
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Puc. 6. DxBUBaJeHTHAs cXeMa Harpy3Ku
Fig. 6. Equivalent scheme load

e

332[3,}_II/IM CJICOYIOIHNEC 3HAYCHUA MAapaMCTPOB HAI'PYy3KH:
R =1LR =50C, =1L =10C, =14 L, =3

¥ F
I[I/IaHaBOHLI qacCToT:

® =0,2...0,3Ty, o, ,...0,,.,=09...1TmI.

MuH] ** 'O)MH.KCI

CornacoBaHue mpejyiaracMoil Harpy3Kku ¢ ucroiib3oBanueM knaccnyecknx A® (barrepsopra,
UeObimieBa) HE MPEACTABIAETCS BO3MOXHBIM BBHJIY WX OrPAaHWYCHHON MapaMeTpUYecKOi
cnocobnoctu.  [IpemnmaraeTrcs  uCHonb30BaTh IS COTJIACOBAaHWS  JaHHOW  HArpy3Kd
KBa3UJIBYXIIOJIOCOBYIO ~ OTPaHUYCHHO-IUIOCKYI0 A®D 2-ro mopsiika, KOHCTPYKIUS KOTOPOM
COOTBETCTBYET CIIEAYIOIIEMY BBIPAKEHUIO:

2
Kp(O)z):K/|:1+ & (vl-m'2+v2-m'4)},

vV, +Vv,

TJIe V,,V, — BapbUpyeMbIE apaMeTphl; o = ((0,2432 - ) : (0,9542 —032>) / 0,084 - ® — KBa3HIBYXIIOIOCOBOE

4acTOTHOE IpeoOpa3oBaHue, MOIYYCHHOE coriacHo [1].

PyKOBOICTBYSICH aIrOPUTMOM CHHTE33, OIMHCAHHOTO B [2], TOJaydaeM pellieHue 3aaqn
IpY 3HAUCHUAX mapameTpoB (yHkimu mnepemaun: ¢=0,4, K=0,992, v =0,185 v,=2,794 .
B pesynbrare cuHTE3a M0 (PYHKITHMH BBIXOIHOTO COMPOTUBIICHHUS TIOyYacM cieayroniyro peammsanuio CII,
MPECTaBICHHYO Ha puC. 7.

L2 Ll Cl Llu CIH

FECI
R, Cs G, Lng Cy=—— RHD

Puc. 7. IIpunnunuansuas cxema CLI ¢ Harpy3koit
Fig. 7. Schematic of the matching device with load

3nagenus HomuHanos CL coorBercTBeHHO paBHbl: L, =0,221,C, =2,283,C, =1,639, L, =4,26,
C, =0,722, L, =2,434, k=0,802.

Ha puc. 8 mpencraBieHbl YaCTOTHBIE XapaKTEPUCTUKU NIEPEIaun MOIIHOCTH.

ITomydeHHBI pe3yJIbTAT COTJIACOBAHWS MOXKHO VYIIYYIIUTH 3a CUET YBEIWMYCHHUS IOPSIKA
anmpoKCUMAIMi. YKa3aHHBIM NpuUMep HOCHT JEMOHCTPATHUBHBIM XapakTep W IIPHBEACH
B JIOKA3aTebCTBO MMapaMETPUUYECKOrO MPEUMYIIECTBA OrpaHWYeHHO-TUIocko Ad B cpaBHEHUH
C KJTAaCCUIECKUMHU aIlPOKCHMATIHSIMH.

87



JoKj147151 BI'YHUP DokL4aDY BGUIR
T. 20, Ne 5 (2022) V.20, No. 5 (2022)

Kp (o)

0.8

0.6

04

0.2

02 03 09 1 o, 't

Puc. 8. YacToTHas xapakTepuCTHKa Iepeaadn MomHocTH Harpysku: 1 — 6e3 CLI; 2 — ¢ CL{
Fig. 8. Power transmission frequency response load: 1 — without a matching network; 2 — with matching network

3aKkiIroueHue

BriepBeie mpeCcTaBIICHO aHAIMTHUYECKOE PEIICHUE 3a/laydl COTIACOBAHUS C OOCCIICUeHHEM
KBa3UJIBYXIIOJJOCOBOM  YaCTOTHOM  XapaKTEpUCTUKH, B KOTOPOM  KOMIUIEKCHBIM  Xapakrtep
COTIPOTHBJICHUS WMEET HE TOJIbKO Harpy3ka, HO W HWCTOYHHMK CUTHAJIOB. IIpw 3TOM moOgydeHHOE
COTJIaCcyIoIIee YCTPOHCTBO oOOecCIeumBacT IO psATy IapaMeTPOB JYUIIUN pe3yibTaT, HEXEIH
peanuzanus ~ YHCICHHOTO  Merona.  JlaHHBIH  (pakT  CBHIETENLCTBYET O  3HAYMMOUN
KOHKYPEHTOCIIOCOOHOCTH IpeajaaraeMor B [1] aHaIUTHYECKOH METOAUKH CUHTe3a. JIpyruM BasKHBIM
pe3yabTaTOM HCCJIEIOBAHWS, HAMPABICHHOTO HAa PacIIUPEHUE MHAIa30Ha COTIACYEeMBIX Harpy3ok,
SIBIIICTCS KOMOWHAIIMS 3HAHUH, BEIPaKCHHAS B HCIIOJIb30BAHUHU KBA3UIABYXIIOJIOCOBBIX OTPaHHUYEHHO-
mwiockux A®. IlpencraBieHHOE pelIeHHE TECTOBOW 3aJayll COTJIACOBAHUSL S-3JIEMEHTHOM MOJIETH
HE UCYEPITFIBACT BO3MOXKHOCTH TIpeljiaracéMoil aHAIMTHYCCKONH KOHIEHITUU s O0Jiee CIIOKHBIX
KOHCTPYKIUI Harpy30K U OMPEACIICHHO YKa3bIBACT HA €€ MEePCIICKTUBEI.
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