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Lenu naGoparopueix pafor
1. M3yuenmne HekoTopbiX THITOB yeTpolicts CBY, ucronsiyemeix B cxe-
- Max pacnpeies MTEbHbIX TPAKTOB AHTEHHBIX PELIETOK,
2. TlpakTH4yecKoe 3HAKOMCTBO C BIEMEHTaMH mmqozmﬂxm:ﬁommvﬁca
npoexkTHpoganis yerpoicrs CBY.
3. TpnobpeTeHHe HABRIKOB NOCTPOSHHSA MALIMHHBLIX z_nﬁm:nn wn._r
poitcte CBY ¢ ucriofis3opannem 6ubiimoreky 6asoBbix 3/16MEHTOB. sx

* 4. Tlpuobperenne Hasbikor paboTsl ¢ nporpammoil Microwave Ommn?

obecrieunBaoLIE aBTOMATH3NPOBAHHBIN aHaIu3 M :mumzﬂﬁx:momxn CHHTE3
MHOTO/IEMeHTHbIX yeTpoiicts CBY.

5. [paKTuyecKoe 3HaKOMCTEO ¢ zﬁobxxon _8:335%:&8 oﬁ:«mm
ycrpoiicts CBH.

JlaboparopHsie paboTbl BbINOIHAIOTCS KAICABIM CT YAEHTOM: s:bxmxa.
anbLHO, dummﬁcq NpeaeapuTeNbHON MOArOTOBKM B 00BEME vmunm.aom Kypea, B

KOTOPBIX ﬁmno_amqﬁxmmSann BOTIPOCHI TIPHMEHEHHUA <oduo:n,_,w nm: B nxo!mx

NOCTPOEHWS pacnpenennTesbHbIX CHCTEM aHTEHHLIX _unEn\_.n:ﬁE

< CXEMbI _._OO.aOmem _umﬂmﬁmhm: _ﬂ.n.__.:v:Ex nxn.u.nc_, m.mqoz zEM.ﬁ_EEQ.—dx
Ha OCHOBE wmﬁn_rm,_da .Jum_ﬁ—,m 7] NPOCTPAHCTRCHHLIX: PACTIPRACIIHTE; _._rIr_.X ,Qxﬂ._..m’a

- MaTeMarHyeckoe MOAe/poBaHHe w.:m?_w:gm m:.ﬂw::r_x _uwc.—wﬁo._m O
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MCHONB30BAHHEM MATPHYHBIX CHETEM HapaMeTpoB,
- 3MIEMEHTBI ABTOMATU3HPOBAHHOIO TIPOEKTHpOBas yerpoicts CBY.

Verpoiiersa CBY, uenons3yembie npi BbINoTHenny 1anopaTop-
HbIX paboT

1. UWinetgpHbill omeemeumers

ﬁmzom YCTPOHCTRO -

: UIHPOKO MPUMEHSETCH B MHK-

% “ PONOJIOCKOBOM  MCNIOJTHEHHH,

s ; Na €10 MOKHO peanusoBaTh TAKKe

23 : Ha CUMMETPHHHLIX, MOJIOCKO-

4 L\o\h o Nm. BbIX, _Aow“w:w_;xw_x. BOJIHO-

4 BOMHLIX M APYIHX OJHOMOIO-

Zy BbIX. SinHWAX nepenadn. Co-

© elMHUTENBHbIE - TUHAA
uiteithHOro OTBETBUTENA C
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BOJIHOBBIMU COMPOTHBICHUAMH .N N MOTYT ObITh BbINONHEHbI, HANPUMED,

B (popme Ko/bia. JUIHHLL OTPE3KOB ITHX ANUHIH, COENMHAIOWINX BXOAHBIE W Bhi-
XOAHbIE MJIE4M OTBETBUTENA, KaK YKazaHo Ha puc. |, BLIOHPaOTCA PaBHLIMM HET-
BEPTH JUIMHEI BOMHLL. Y CTPOHETBO 061ataeT ABYMA MIOCKOCTAMH CUMMETPHH,
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CJIE/IOBATETbHO,
o BOMHE! by 11 b, caBuHyTLI N0 Base Ha /2, T.e. Taxoi OTBETBH-
OTHOCHTCH K Knaccy §UEX

pazov. [Ipmv 0CTy-
naKoIeH Ha BXOA meya 1, Hyneroi. Mz mieya | amnﬁd. wgh%wwnﬂo“ﬁ” ”r no-

CTYTRET B IVIEHO 3, npuuem BomHa By/IeT MMETE caBur 110 daze 722 . B rueyo 4
MOCTYTACT ABE BOMHB! pABHON aMIUTHTY Ibl, OIHA TI0 TyTH abe mwaommu O IyTH
ade. DT BOJHLI CHED a3HbI M CyMMapHas BOJTHA CABMHYTA :o&mwa Ham.B _.E:MHo
2 TaKoke NPUXOJAT NBE BOMHB! 1O MyTaM ad M abed, HO yke nporuBodazHee
T£. €40 2 OKa3bIBACTCA PA3BA3AHHBIM 10 OTHOMIEHHIO Teya 1. .

Ulneith wo1ii Hanpasnentsi i oTBeTB T, OBNAMACT Cllle ONHIM novies -
HEIM CBOHCTBOM : OH JIOMONHATE/THHO MOKET O0ECTIRUMBATE COrIacoRANME MnpH
”MEEx COTPOTHBNICHHSX HATPY3OK, MOAKMOYEHHBIX K €10 BXOZHOMY H Bhbi-

AHBIM [UICHaM , & TAKKE HEPABHOE JEIeHHE M OIIHOCTe i,

Ha puc.]1 npunster cnienyrompe 0603 Hasye s : Z .1~ BONHOBEIE COMpO-
THBIEHHR BXOAOB | ¥ 2, Z .- BOMHOBLIE CONpOTHENEHIE BXOAOR 3 ud, 7 _._Wo
BOJTHOBLIE CONPOTHBIIEHMA OTPEIKOB, 0OPA3YIOUINX KOMBIO Ehmﬂ_:m.,o_ oﬁwﬁw.
Burens. Ecin 0603HauMTE OTHOWIEHMS M OUHOCTE i Ha BBIXOJIE Tiey 3 i 4 uepes

S e
b ool < o \Nt TO M OXHO MOKA3aTh, 4TO BONHOBBIE CONPOTHBE HUA
/IEMEHTOB KOJIbLIa MOrYT ObITE ONPEACEHb! 110 CHEAYIOLIM thopumynam :

Z,= 2K, 2, =7 7 KiG+K), Z=zZ.JK.

Otu COOTHOLUICHHA MO3BOJAKT ObICTPO paccHMTaTh e Hbi il
HATIPABNIEHHLI M OTBETBHTENL HA PE3OHAHCHON uactote. s onpeseneHus
M0JI0CH! pabOYMX YACTOT M yHeTa BIIMAHMS BBICLUHX THIOB BONH HEOOXOIU-
MO Oonee TOYHOE MOJENHMPOBAHME C NOM OILILIO nporpammsl M icrowave
Office.Pabouas nonoca wacror wieiid Horo oTBETBHTENT MOMET ObITh Cy-
IECTBEHHO YBENHUEHA, ECITH NPUM € HUTL OTBETBHTEb C TPEM S E\ﬂ_myem.gw

2. Koabyesoit socm (zudpudnoe
coedunenue, puc. 2)

3nech Z,- BonHOBbIE CONPOTHB -
flesna Bxonos, Z  Z , - BonHOBbIE
COMNpOTHBIEHHA OTPE3KOB IMHUIA.
HAnuna otpeska nuHuM Mexay
Bxonamu 1 n 4 cocrasnser 3hy/4,

OCTa/lbHbIE JTMHHUM WM SIOT UTHHY
ho/d.

Puc. 2

B e S

3

K onbueBoii MocT M oKeT ObiTh BhITIONHEH HA OCHOBE M MKPOMOJIOC-
KOBbIX, TTOIOCKOBbIX, KOAKCHAIIL HbI X MM BOJIHOBOJHBI X IMHMIL.

KavecTBeHHO MpUHUMN AEHCTBHA KOABLEBOrO MOCTa M OKET GpiTh
paccM OTPeH Ha OCHOBE CreflyiolIHX paccykaehuil. Bonna, noctynusuas
Ha Bxoj rieya 1, npoxoaut B rieun 2 U 4. Da30Belit CABHI MEK/IY BOIHA-
MU B nieuax 2 u 1, oueBMaHO, paBeH @/2, a B wievax 4 u 1 - 3w/2 . Tlo-
CKONIBKY BO BTOPOM Cliydae BOJIHA MPOXOAWT MO KOMbly myTh B 3 pasa
GonbuInii, creloBaTe b HO, (pa30Bblil CHBMI MEKITY BOJIHAMU Ha BXOAaX 2u
4 By jer paseH T.

PeaybTHPYIONIHE aM IUIMTY/IBl BOJIH Ha BeIXo#ax 2, 3 u 4 onpese-
ARIOTCA CynepriozuuMeil 2-X BOJIH, OJHA M3 KOTOPIX, NPU BO3GYxIAeHHHU
Bxosa 1, pacnpocTpausercd OT mieya 1 no wacopoi, a Apyras - MPOTHB 4a-
COBO#t CTPENKH. DTH BOJIHBI CKIIA/IbIBAKOTCA HA BXOJAX 2 ¥ 4 U BRIYHTAXOTCH
Ha Bxoze 3. Cienosatenbho, mwieun 1 W 3 pa3pasausl. Hanuuue dazosoro
CHOBMI'A Ha BEJTMMMHY T MEXKIY BOJIHAM H, NPOXOIALIHM H B ILIEYH 2 u4, mu-
POKO HCTOMB3YETCH, HANpHMEp, B GaNaHCHRIX CMECHTENIX H npeobpasora-
TeJAX YaCTOTEl ¢ M0JABJEHHEM TeX HITH HHBIX 'aPM OHHYECKHX COCTaB/UIO-

1LMX.
PaccmaTpuBaeMblii KOJbLUEBOH AeAUTENL MOKET 0becne nTs H HE -

paBHOE [ENEHHE M OLHOCTE . BennyHHa M OLIHOCTH, NOCTYNAIOINEH B KAk -
noe w3 ey 2 u 4, 3aBUCUT OT BbiOpa BOSHOBLIX COMPOTHRIEHHH OTpes3-
k0B, 00pasyHX KobLo. Ha LeHTpansHON 4acToTe B OHOM OROBOM MpH-
GrbKeHUH CBA3L Mexcay MowHocTaMu Py 1 Py Ha Beixomax 3 u 4 W BOJHO-
BbIM ¥ cONpoTHBNEHUAM U Z ; U Z; ONIUCHLIBAGTCA CIEJYIOLIHM H

G opm ynam u:
Zo I Z =B IB %0l Zy=5BIE.

Ha uerTpansHoil yactoTe casur no daze Mexay BOAHAMM B [Uie-
uax 2 u 4 pasen m. Eciiu MOIHOCTL MOCTYNAET B 1140 2 , TO

Nacx,N._H/__»Uw.\&uu..NacxNM“z_»U_mn.um.

B 3TOM Cityuae BOJIHL, IOCTYNAIOUIYE HA BXOMb! 3 1 |, CHH(A3HEI.
[IpuBeneHHbIE COOTHOWEHHA NO3BONAIOT PACCYHTATH THOPHAHBIE
COeMHEHHA HA LEHTPANLHOM YacToTe, B TOM HHC/E A Cyvas HEPaBHOro

AeNeHHs M OUITHOCTEH.

3. QuckpemHbie pazoepawjameniy Ha KOMMymayuoH-
HbIXx duodax

M HOFOMO3 HUMOHHLIE OTpaXATEAbHEIE (a3oBpallaTeNid HaCTO Bbi-
MOMHAIOT B BUIE OTPE3Ka THHHU NEPESiayu, LYHTHPOBAHHOIO B pAJE Ccete-




HUtii KOMM yTaLIHOHHBIM I
mbnz.oﬁmz.ﬁ BBI [10J1HE HHbI -
MH H& OCHOBE pP-i-n -NHOLOEB
(puc. 3). Upeansusiii ko -
MYTaUHOHHBIH 3CMENT Xa-
pakTepiByetcs mepoil HOp-
MHPOBAHHBIX  CONPOTHBIE-
Hulir « 1w Kr» 1, roe K —

Bron
Bhixop

Puc.3

meon,qwm HHBLif Hapam eTp kauecTra.

B paccmarpyipaemoii cxeme OTpaxaTensHoro qasospaiare-
7 OJHH M3 KOMM YTaUHOHHbIX 371IEM €HTOB C HIBKHM CONPOTHBECHUEM (I «
1) 3akopaumBaer .::::&.:aﬂmhm:# @ OCTANbHBIE 3N1EMEHTRI MM CIOT BEICO-
kne conporupietns (Kr » 1). Onu okazsiBaior cnaboe snusnue Ha dazy
koa(( HuKeHTa oTpaxcenns. TIpd nepexoue i KOMM YTALHOHHBIX 316~
Menroe daza kosthd Hipe Hra OTPTKEHUT Ha BXOJE o._.ve__nmé:wmcﬂo thazop-

palaTens HIMensaeTes ane mn_vm._._.—o.
Nh__
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[Mpoxoansie asoppau@Tenn A0mK Hel 0BeCTie HBaTE 3 0AHHYIO
pasHOCTH (ha3 NPOIUCALIETt BOAHBI IPH ABYX YCHOBHIX: COFTACOEAHHE BXO-
JOB MM HHHM Qb HOEC BHOCHM 08 3aTYXAHHE .

Onuin 13 BAPHAHTOB TAKHX YCTPONCTE ABAAETCH NPOXOMHON K-
OnHbLT pA3OBpaLATENL HA KOMM YTHPYEMbIX TuHHAX (pic.4.)

Mamene Hie passl kosdduunenra nepegaun
Ay =ky(, ~1,).
Eﬁ \n ~ MOCTORHHAA n%:uooqnmzmzxm MPOHCXOAMT B PE3yibTaTe M3-

MEHCHHA TIYTH _._ﬁO.fOumn_EwIzm BOJTHBL N0 NHHHUK N HITH 1O NTHHHHK N s OCY-
IECTBIIAEM OI'0 p- 11 =~ AHOIHLIM W nepekmoyarenaMm u. B Hocum oe ocnabne-
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Hie L B Taxom dazoBpamarene npu napamerpe kavecrsa K>100 crabo 3a-
BHCHT OT AW,

DazoBpalliaTeln Ha  KOMMYTHPYEMBIX JNUHISX HEPALHOHANILHO
HCTIONB30BATHL Npu Ay < /4.

Cxema JBYXMo3 HLIMOHHOTO (Ja30BpaluaTens B BUAC HArpY:KEHHOH
THHAK  W3o6paxceHa Ha puc.5. OCHOBHBIMH MApaM eTpam i 370 cXeMbl HB-

y ! L A R A }
JAKTCA. UIYHTHPYIOUIME MPOBOAMM OCTH A:\@ u\W v INEKTPHYECKAN

ANHHA OTPE3KA NHHKM [ w ero Bonionoe COMpPOTHBIAEHUE Na, Ipaxrnye-

CKI HHTEPECEH CHMM ETPHYHBLI -ClyHa it mu. =-h"

B atom cityyae ofecneyBaoTCs NOUTH OAMHAKOBLIE TIONOCK APO-
NYCKaHU B ABYX COCTOAHMAX H HAWTYHIIAA WHPOKONIONOCHOCTE. H oM HHa-
JIbl 37IEMEHTOB CXEMBI ONpeAenAtoTes Mo OpM y1aMm &

BatglAw2),kl =n/2,Z, = Z, c08( Ay /2).

Ecnn B KayecTBe KOMMYTHPYEMBIX 3JIEMEHTOB HCTIOIN OBATh KO-
POTKO3aM KHYTBIC OTpeak JIMHHIE (pUC.6), TO npu Nf\c S mmhaxzm.
KOPOTKO3an KHY ThIX OTPe3KoB: . : et

%Q%AQ%AD@\N:
1 NH. = s _ N

:E__u:c__.r,_:.:__..:au__v:_u_._DEV
1 4 K345 R
1 | ; |

I /// I it BectMa pacipoct pane HibiMH
/ B Tpawrax CBY wenmores. npo-

K3 XOaRbic (Jasospan@rein  Moc-
y TOBOTGTHIA (piC. T,

| ! i :
l I i \:5}_5.__._:9::_.,: emr
2 3 . 30BPALIATEAL, QOPA3OEAN BKAOYE-

Fuc. 7 HHEM JIBYX MICHTHUMBIX OTpaKa-

TEbHbIX 6&955:&:@@: HEL KOM =

M YTAUMOHHE X h_.—.—Oh_.mx BO me:?_ HO Ewmwm:;upm _w_u_ KO

KBAAPATYPHOrO zoo._,m CBY. Ipn aoua_%::_ﬁﬁm ::E_
A

M OUIHOC T, NofaBaeMan i 15811, ByaeT npoxo-

eﬁcwnmEmd.ﬁx

AMTL Ha BxoA 2. Daza onHL, npowemiei na exon 2, onpéjemseren diazoi ko-

b muke HTa OTpAKEHUA (PHM EHAEM BIX OTPDKATENLHLIX (hazospatuaTene,

[ J=HEHHOSILHOTO .
A OTRAKATEBHBLLY |
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M HOrormos MUMOHHLI I TPOXOAHOH (ha3OBPALIATE/L BBINONHAOT B BUIE
KACKa[HOrO COE/MHEHUA [BYXIO3MIMOHHBIX (azoppaniareneit. HanGonee pa-
UMOHAlBHEIM 110 YHC/Y JHONOB ABNAETCHA (Da30OBpAILATENb, BHIMOIHEHHBIH 10
BuHapHoO¥i cxeme. B 3TOM ciiyyae KacKamHo COEMMHAIOTCS P NPOXOAHBIX CEKLIMHA,
riepeas U3 KOTOpbIX 0BeCneunBaeT AMCKpeT 7, Bropas - m/2, TpeTsa - /4 UT.A.

O6wee umcno dazoseix cocTonnmii 2%, uro obecneunsaer repexpeiTve dhase: 0 -
271 ¢ IMCKPETOM , KOTOPBI if ONPEIE/IACTCS CeKUME, Naloei HauM eHbLIMH ) az0-
BbIH CABH. BHHAPHRIH ()a30BpalIATEh MOMKET COCTOATE M3 Pa3HOTHITHBIX CEK-
uuid. OObIYHO ceKlMH ¢ (ha30BbIM CHBMIOM T WITH /2 BBINOMHAKOTCA 1O M OCTO-
BOH CXEME WIH HA KOMM YTHPYEMBIX OTPe3Kax JIHHMH, 2 CeKUMH C MasbM i (hazo-
BBIM M CIBHFaM H - B Bijie (ha30BPaLIATE/ICH HA HArPYKEHHBIX JIMHUIX.

Kparkue ceesenus o nporpamme Microwave Office

M.icrowave Office — 3T0 HHCTpYMEHT OnA aHANMEA BBICOKO4AC-
TOTHBIX YCTPOHCTE, MOIBONAIOIIAI aPTOM aTH3HPOBATE TIPOLECC KX MPOEK-
THpoBanuA. Microwave Office No3BONAET MONHOCTHI) BBIMOHATE MPOEK-
THUPOBAHWE OT TEXHUUECKOrO 3afaHus [0 NMPOMIBOACTBA HE BBIXOHA M3 Cpe-
Bl pa3paboTKH.

[Tpu M oaenupoBaHHK M 0K HO MCTIONB3ORATE OJIMH M3 METOJIOB: M-
HEiHOE M OMIeHPOBAHKE, YCOBEPLISHCTBOBAHHBIH rapM oHuYeckuil GanaHe,
paosl  BossTeppa #  3-MEpHOE 3NEKTPOMArHHTHOE MOJAR/IMPOBAHME
(EMSight); B nocnemHem cryuae aHamB ycTpoiicTea Dazupyercst Ha YMHc-
NEHHOM PpEWIEeHHH CHCTeMbl ypaBHeHuii Makceenma. Peaynbrarst moryT
BRIBOAMTECA B pazfMuHbIX rpad Hueckux dopMax uin B Tabnuuax g 3apu-
CHMOCTH OT UENH NPOBOAKMOro aHanmza. M odHO HACTpauBaTh WIIH ONTH-
MIBHPOBaTh YCTPOHCTBA M BCE W3MEHEHHA HEMENIEHHO W aBTOMATHYECKH
OTpaicatoTca Ha rpad MKkax ¥ B TOMNONOr Hil.

1pn BuInonHEHIEH NAbopaToOPHLIX PaboT ByeT MCMONLIOBATLCA TOMBKO
JIMHEHHOE M OAETHPOBAHHE .

3anyck nporpammsi M icrowave Office

Yrobel 3anyctirs nporpammy Microwave Office:
Haxmure komanay fMycx u  ewibGepure Iporpammer > AWRDE 10 >
AWR Design Environment 10 unun geaxas! WEnNkHUTe Ha paboyem
crone mkoHky AWR 11. Otkpoetcs rnagHoe okHo Microwave Office,
u3 0bpaneHHoe Ha puc. 8.

—_——

~

Crpoxasarenosea

Oxm FPRCMOTY & MPIERTR ————

v

Pafiowee none

JlnneiiHoe MoJe/lHpOBaHHUE ;

HMcnone3yercs s Lenei, He COEPKALIMX HENHHEAHBIS D/IEMEeH-
THl. M eTOI0M Y3JIOBBIX MOTEHIMAIOB PACCUNTHIBAIOTCA KOMIUIEKCHBIE 3HA~
qeHis Kod()(pULMEHTOB MATPHLL PacCEAHMs, CONPOTHUBJICHN!HA, NPOBO/MM O-
cTei ¥ MHOKECTBO APYrHX NMapaMerpoB JIMHEHAHLIX M HOrONOJOCHHUKOB, a
TaKKe MapaMeTpoB, NPOH3BOHBIX OT STHX Bennuns ( Hanpuvep, KCB ).

MogenupoBanue HUIeH(HOro oTBETBHTEIS
Jing co3gaHusl HOBOTO NPOEKTA
1. 3anycture nporpaMmy Microwave Office.

2. Buibepure File> New Project MNW LICTKHUTE NO 3HAYKY 8
(New Project).

3. BuiBepure File>Save Project As.

4. B orkpeiBemcs okHe Save As nalepure ums npoekra (Ha-

npuvep, BRIDGE ) u coxpaHure ero.

YeTaHOBKA eIHHHL H3MEPEHHA ¥ AHANAI0HA MACTOT

1. Hasm wre nasens Project B HIDK HeH 9actH NeBoro okHa, 4Todsl
OTKpBITH OKHO MPOCM OTpa MpOeKTa.

2. Jlsax s wénkuure no rpynne Project Options (Onuun npoex-
Ta). OTKpOeTCA AManoroBoe okHO Project Options.

3. Otkpoiire 3awnazxky Global Units.

4.B oxue Frequency (Macrora) yctanosure GHz.

5.B oxte Length ormerste Metric Units 1 B okue Lendth Type

YCTAHOBHTE M.
6. Orkpoiire 3aknaaky Frequencies (Hactorsl ).
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7.B none Data Entry Unis ycranoeure GHz.
~ 8. B none Modify Range nabepure 9.5 8 okre Start (Hauansuas
yacrora), 10.5 B oxxe Stop (Koneyuas yactora) u 0.1  oxue Swep (Ilar),
ormeTsTe Replace (3amenats), ormerste Linear (Jluneiinas mikana vac-

tor). Haxavure Apply (TlpuMennts). B okue Current Range (Tekymimii -

[Hana3oH) oTobpakaeTca YacTOTHEI M JUana3oH | 1har 1o 4acrore. HamM u-
e OK.
Cozpanue cxeMbl

1. Il&nxuure Mo NQ;QE@L (Add New Schematic) Ha nasenu
WHCTPYM €HTOB.

2. B orkpeiememMcs oxHe Habepure wMA cxembl (HanmpuMep,
BRIDGE ) u naxwm nre Create.

Pasmenienne 3J1EMeHTOB B CXeMe

1. Haxmure nasens Elements u orkpoire meno Circuit Ele-
ments. | 2

2. llgnkuure no 3Hauky + cnesa or rpynnel Microstrip B OKHe
TPOCM OTPA 3.71EM EHTOB,

3. [LgnkHure no noarpynne Lines

4. Haknure monem MLIN, nonsaysch npnocoii NPOKpYTKEL, 3aTeM rie-
peMectHTe 6€ B OKHO CXeMbl U 3ath MKCHPYHTE, LENKHYR eBOH KHOMKON MBILITH,
IMoBropHre OnNEpaLMio A OCTANLHBIX TAKHX JKe 2JEMEHTOB, Pa3sMeCTHE UX B
MecTax, NPUOIME UTE/L HO COOTBETCTBYIOIMX MX PACTIONMKEHUIO B CXEME,

5. lignknure no noarpynne Junetions B OKHe NPOCM OTPA 3TIEMEHTOB.

6. Haiigure monems MMTEES (rpoiinui), nonssysack no1ocoi npo-
KPYTKH, NepeMecTHre e B OKHO CXeMbi ¥ 3ath MKCHPYIiTe, IENKHYB JIeBOH KHOI-
KOHMBILM, [TOBTOPHUTE ONEPALIMIO [1A OCTANLHLIX TAKMX JKE IIEMEHTOB .

Jameuanue: OPUEeHMAYUID INEMEHMA HA CXEME MOMCHO UIMEHAMb oo
€20 PURCAIIL WeHKOM NPAEo KHONKU, Eciit 21eMenm 3ahukcuposan, e2o opu-
EHMAYO MO, HCHO HIMEHANB, utmh__ﬂx._ﬁ no HEMY 30.%02 _Rtan_gz it Bbidenus e
omKpbIGUIEMCH MeHI0 onytio Rotate.

7. Iepemettan MbIILIO 371EM €HILI, COSIHHHTE HX B CXEMY W 100aBETe
NIOPThI B COOTBETCTRYIOIEM NOpske. [l noSasneHis nopra 1enKHUTe 3 HaU0K
H.._m@ (Port) u npucoeAMHUTE NOPT K COOTBETCTBYIOLIEH TOUKE CXeMBbI,

8. Yrobel noGaBuTh NOMIOKKY, WENKHUTE N0 TPy e Subs trates

( MOMNOAKKH ) B OKHE TIPOCM OTPA 3JIEM EHTOB.

3ameuanue: mun noGNOHCKH, HEOBXOOUMOU ORA KOKKDEMH020
Mund 33eMeHMOG, MOMWHO QH.Q&&NH*SG. aeaixcaul H&m\_..-x.__c.‘m. Hno ,ws.u_‘_____.c_‘,
AEMEHMY Ne60N KHONKON, & OMKPLIGUEMCS OKHE pedaxmuposanus
napamempoea 3nemennos ¢ zaxiadke Parameters e nocneduen cmpoke
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cmonbya Name 6ydem yxazaw mun nodacixcku (8 dGHHOM
cayuae —VISUB ).
9. Mepetaunre BbiGPaHHBI i 3MEMEHT B OKHO CXEMbI. [IOMECTH-
T€ €ro Ha cBO0OIHOM MECTe, HaNPHM ep, HHIKE CXEMBI.
10. Apaxel mEnkuure no anementy MSUB B okHe cxeMmsl,
OTkpoeTcs OKHO pejakTHPOBAHHA NAapaMeTpPos MOANMKEKN. Breaure:
E=2 6 — OTHOCHTe/IbHAS IH3ISKTPHYECKAN NPOHMLASM OCTh;

.58

s

\I
4
4

i e LiBIIDGE. 310
3 ATECE TR Lol i il o el

Puc.9 H _, e

(IRIQINEN

H=0.5 — TonumHa noanomKu;

T=0.02 —Tonuuna npoBOAHUKA, .

Ri,=1 — yaensHoe conpoTusieHue Meranna :t_cmoEEzw.
HOPM HPOBIHHOE K 30M10TY

Tang=0 — TaurcHe yriaa norepb B QU3 ICKT PUKE MOTOAKH;

ErNom=2.6 — HOMMHANILHAR [QHINEKTPHYECKAH NPOHMLAe-
MOCTh; : .

Name=SUB | — uM 8 NOANOKKH.

11. Dlenkuure OK.Cxema roropa ( puc9).

¥ .. 3 J y 5 Y g Wiz vy (G il

Pacuer napamMerpoB WIeMeHTOB CXeMbI o 8 sches NS

BonHoBoe conpoTHBAEHWUE THHHMIN, COSMMHAICILINK [OPTH C 2Je-
MEHTaM M MOCTa # JiHHiil, 0603 HayenHsrx Ha cxeme TL7 w TLS8, momkHO
paguaThbea 30 OM, 4TO COOTBETCTEYET CONPOTHRIEHUAM NOPTGE. BONHOBOE
CONPOTHRNEHNE JIHHWIH, 06o3HaueHHsIX Ha oxeme TLS u TLGE, nomkHo
BurTe Gnmkiv k S0*sqri2) Om. [nuHa BCeX NUHMIL COEOHHAMUX
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tpoiinuku — L=A / 4. Paccuurars mupuny (W) u gasy (L) ansuit M ok -
HO C TMOMOILBIO KaJbKyJasTOpa, BXomiwero B coctae Microwave Office.
Yrobel ero orkpeiTh, wenkuure Took >TXLine, BeeauTe LEHTpaNbLHYIO
YacTOTY, NapaMerpel NOUTOKKH, BOTHORBOE COMPOTHRICHHE JIMHUH U 3JIEK-
TPHYECKYIO JUIMHY JIMHHH, COOTBETCTBYIOWIYIO () M3HYECKOH AiuHe

L=A/4 ACOQ ), ¥ IENKHUTE )Il_

B oknax Physical Length (L) u Width(W ) nogearcsa 3saueHus coor-
BETCTRYIOLIMX NApaM eTpoB.

Pena KTHpPOBAHHE MMapaMeTPoB 3IEMEHTOB

Hsaxmpl WENKHATE nocaenoBarenbHo no ameMentam MLIN,
yToBRI MX BRIAENHTH. B OTKpBIBIIEMCA OKHE BBeAMTE Bennuuny W, coor-
BETCTBYIOUIYIO BONHOBOMY CONpPOTHBNeHHI0 M L-nnuue Kol NHHUH, H
naxmure OK. Pasmeper snemenror MTEES apToMaTHYeCKH NPHMYT CO-
OTBETCTBYIOUIHE 3HAYCHMA (CBOHCTBO 371eMEHTOB, B o003 HaYeHUe KOTOPhIX
BXOJHT 3HA40K $).

[LlenkHuTe 3 HAYOK @ View Layout (Ilpocmorp Tornonorum) .,

Cosnanne rpadnka n pobasnenue EZmunanu BeJTHYUHH
1. Orkpoitre nasess Project

2. LLgncrmre SuﬁﬁQ‘ AddNew Graph Eo@ua:ogngﬁu Ha
rasenu uHeTpymentos ik Project>Add Graph B Beiramsoiem meHo. OTkpoetes
okto New Graph.

3. Beeaure ums rpafiuka ( Hanpumep, BRIDGE) B none Graph
name (Mmsa rpad mka), seiGepure Rectangular (I1pamoyronbHeiii) B obiac-
TH Graph Type (Tun rpad uka) 1 Haxm ure Create.

4. lllgnkHuTe npasoif KHONKOH MBILLK MO OKOLIKY C MMEHEM Ipa-
tduka (BRIDGE) B okHe npocmorpa npoekra u Boibepuwre Add
Measurement ([lobasure mmepenme ) .

5. BriGepure Port Paramefer 8 ermicike Measurement Type, S 8
cnucke Measurement, BRIDGE B none Data Source Name, 1 8 none

To Portlndex (Muaexc suixoanoro nopra) v B nojse From Port1ndex

(M Hiekc BXOQHOrO NOpTa), HAKMMAas HA CTPENIKK Crpasa OT ITHX
ronei, ormersTe DB B 0Onactu Result Type u Mag B obnactu Complex
Modifier, nax wre Apply.

6. Buibepure 2 B none To Port Index u naxmre Apply.

7. Boibepure 3 B none To Port Index u naxwm ure A pply.

8. Buibepure 4 B none To Port I ndex u Haxm ure Apply.

9. Hamv ure OK (pue.10).

 Ferprlinks

i | BeesFien FX00)

Puc.10

AHAIUZ CXeMBI

LEaKHuTE MO 3 HAYKY Mwn Analyze na nauenu uncrpymesmros. Pe-
3ynLTaThl ananula orobpaxarores Ha rpad uke (puc. 115

Kaic nmpaBuno, pesynbTatel MONCNHPOBAHMA HE COOTHETCTBYIOT
TpebyemMbiM 3HAUCHUAM MapameTpos - moayau S11 1 821 ua ue HrpansHoii
HACTOTE A0S Hb! ObiTh M WHHMabHBIM H (08614HO He Gonee -30...-50 ab), a
S31 u S41 - okono -3 a6, B atom cityuae HeoOXOAMMO EOCTONEZORATECS
uHcTpymentrom Tune (Hacrpofika), farouum Bo3M OxHOCTS BMEHATL [A-
PAMETPRI 3TEMEHTOR CXEMBI, Ohiow.ﬂmzﬂmzzs __mmh_Obmm M3MEHE HHA COOT -
BETCTBYHOILMX I'padh HKOE.

Hacrpoiika cxemsi .

OGLIYHO A1 HACTPORKN 0CTATOYHO VBMEHATE ATUHY W IWHPHREY fH-
Hui, obpasyiotmx moct. Llesecoobpasro Beectr obozHauenus (Hanpuep, L1,
W1 1 W2) i, wenkHye aHauok HH E quation, npyHCBONTE UM COOTEETCTRYHOLIHE
3pauennd (Hanpuvep,W 1=1.28). Ananor vuHo 3aniChIBAIOTCA YPABHEHMS 1A
Apyrux napavierpos ( puc. 12). Jlanee HeoBxomM 0 3aMEHUTE B OKHE PEIAKTH-
POBaHMA YHCIICHHBIE 3HAYCHHA NAPAM ETPOR 3/IEMEHTOB CXEMbI Ha HX 0003 Have-
Hua. Ha puc.16 obosratsenne WO nprcBoeHO WUMPHHE JTHHHI, COCTHHIIOMIMK
HOPTH! € BXOJIAM MM OCTA, @ MX IUTHHA — 5 mm.
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Lignknys 3Ha40K kwm. Tune T ool (uHcTpyMeHT HacTpoiiku), u 3aTem,
LIEKHYB NOABHBIIMMCA B OKHE CXEMBI HHCTPYMEHTOM B BIIE OTBEPTKH C Kpe-
CTHKOM 110 NapaMeTpam, NOAIENALAM HACTPOHKE, MOIYYMM BO3M OIKHOCTE H3-
MERATE 3TH TIAPaMETPbI C OM OHIbI0 HHCTpYMeHTa T une, KoTops! i OTKpLIBaeTes

IIETHKOM [10 3HAYKY .mg _
B pesyirare macTpoiiku nonyuaem (puc. 13)

=iy
i WGBS kR BRI MM P AR 108 Ak

95 85 S BF B9 0 @7 102 I 0 s
]

oo

Qeurass | frwreiss | D 5T g,

Puc. 13

HTobsl cpenarbh pesynbTaThl MOAEUPOBAHMA GOJCe HArIAM-
HBIM H, LENecoobpa3 Ho rpaduku, COOTBETCTBYOUME NapaMerpam S31 1
S41, npusa3are k npasoit Y -0cu. JIn% 3TOro, WeKkHyB NpaBoi KHOM-
Wo=125 . Ko#i no momo rpad uka u menkHys Properties, s OTKPbIBUIEMCA OKHe
OTKpoiire 3axnanky Measurements, Hasnauste rpad uxkam S31 u S41
szl |IN . 3 . MLIN nonoxenue Right, satem, seigenus Left 1, B okHe Limits yGepure
sl ETL2 ID=TL12 ; dnaxcok B okowke Anto limits u B okowkax Min u Max NnoCTaBLTe -
EW2 mm MTEE$ - W=W0 mm 70 u -10. . _
L1 mm . ID=TL10 ~ L=5mm ~ 3aTem npozenaiire TaKylo xe onepaiumio 1ns npasoi Y —ocu
(Right-1), 3anae npenens -7 u -1. Takum cnocoBom noCTHraeTes
YROOHBI i BHA KOOPAMHATHOH CETKHM Ha rpad Hke. :
~ B obuwem cnyuae wécio nenenuit Ha neBoil u npaBoi ocax
MOXET ObiTb NMPOM3BOLHAIM ; [UIS MONYYEHHs YIOGHOro BMAA AOCTA-
TO4HO, YTOObI COOTHOWIEHHE MEX Iy HUM H ObINO KpaTHBIM (puc. 14).
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Puc. 14

Mns Gonee Harmm aHOr o npescTasne Hys PE3YNLETATOR M (HCHO NODABHTE M apKepbt,
LUESKHYB NPaBOH KHOMKOH No nomo rpadyuka. M BeLIe B onumio A dd Marker.

3arem LEAYKOM MBILIM YKa3aTh TOUKY, B KOTOPYIO HEOBXOMMMO 110~
MECTHTE: Mapkep. :

AHAIN3 BAUSHUS NOTPELIHOCTH H3TOTOBIEHMS 31eMeNTOB CXeMbl

Cpena Microwave Office naér Bo3M GHKHOCTD CM OJIC/THPOBATS BANAHNE
HETOYHOCTH MBTOTOB/ICHWA 3/IEMEHTOB CXeMbl Ha €€ napamerpet. ITockomsky
pazbpoc napaMerpoB NpH M3rOTOBNEHMK I3 JENHA HOCHT cryyaihbiii xapakrep,
TP MOLCNHPOBAHIHM HEODXOAMM O 3a1aTh NapaMerTphl 3aKOHA pacripeeneHus
OLIMOKY H3roTOBJIE HItA (HATIpHMED, pazmMepa ) COOTBETCTRYIOWIErO 3/1EMEHTa.

BLIACHHM , HATIDHMED, KaK BAMSET HBMeEHeHHE pasmepa W nunun TL2
Ha rapamerp S21. [lng storo:

I. B noarpynne Graph npuvenure kovanay Toggle Enable ko seem
rpa uiam , kpove S21.

2. Beragbte 8 nofne mapaverpos yiemenra TL2 3Havetie W=2 mm ,

TOMYHEHHOE B MPOLIECCE HACTPOHKH MOCTa ( puc. 15).

Puc. 15
3. Hpacan wnikys no asementy TL2, «orkpoifre ki iApAMETPOR
ITOro SMEMeHTa, B HEM 3aiaaky Statsfics, omvervre oxotten 1lse i % .

BCTABLTE NPOLEHT pa3dpoca mapameTpor (wanpemep, 5 )8 okonike T ol taonyex)
B oknxe Dstribution (3akon pactipeIeneHMs ) MM EETCs BO3M GHOTT ! 1BMEHEHIS
3aKOHA PACTIFEAENCHIA M onenupyemoil Beamitbl. Octaskte onmo Normal
(HopmamsHuiii 3akon pacnpenencHus ) . :

4. Ulenkayr npasoii kKHONKO# g fosie rpad uka, 01k ¢ orHo, Prop-
erties u B ném saxnanxy Yield Data: wénicnire s veli oxowit Show Traces,
Mean, Show Range ¢ B akTHBHPOBARILIEMCH OKHE BeiGepure omiig Max/Min

5. Wenkuure Simulate>Yield Analysis.

6.B orkpeisiiemen okre Yield Analysis sseume v none Maximum 1
erations yucio urepaiui (Hanpuvep, 50) 1 wieicHiTTe KHORRY Start 3 pesvib-
TaTe M OfeTHPOBAHNA nody M Tpad vk (prc. 16 ).

: ameuanue: naonicy i 2paghtie dobasiés BN @00 pe-
daKmuposaniiL : e B
Kak sunno, cpagHire L Ho HeGosibIoe OTKIONEHIE pasarep Woonr on-
THMABHONO (B Hawem npivepe +-(), 1 MM ) BpHBOLIAY K CYIICCTRE HHON Y PN e~
HEHMIO pasBsaku Mexay | w2 nnevam n mocra, | loarovmy npi TRy Ipa-”
BaHMH TAKOTO YCTPOHCTBA LeNecoo0pazHy HasHauath pasvep Wi KOTODOM
Benpuuna S21 GyIeT COOTBETCTRORATL CPEIIHEM Y 2 HANE IO PAABAIKT
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Moctpoenne rpathuka sasucumoct KCB ot yactors:
B cpene Microwave Office BoavmxHo nocTpoense rpad iicop apyrux

(yHKUMI, MPOMBBOAHBIX OT PACCUMTAHHBIX MAPAM ETPOB, HATIDHM €, 3ABHCYM O~

cru KCB no xozam MocTa or 4actorsl.

Kak msecrto, KCB (VSWR) cemzano ¢ koai) MM HTOM OTpaske s
(Gamma) :
VSWR= (1+ Gamma)/(1 - Gamma).

INockonsky Gamma = Sii, a B ripoliecce M o€ nHpoBaHus onpeenser-

ca Sii, HeoOXOAWM O MMETH COOTHOMIEHHE, CBAZLIBAIOLICE 3TH BEIHIHHL. DTO

peamsyercs ¢ nov oweto onuud Qutput E quations :

1. B navenu Project wEnkuure npasoii KHOMKOH 1o rpymne Output
Equations,3areu wenkuure nesoii kxorkoit New Output E quations .

2.B orkpeiwemcs okre New Output E quations ssesre uma ypas-
Henus  (Hanpmvep, VSWR equ) u Hammure Create. OTkpoercs OKHO
VSWR equ.

3. LLignknmre Draw>A dd Output E quation. Oripoercst okro A dd Mess -
urementE quation , i
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4. B okne Variable name BBenMTe HMA HOBOH NEPEMEHHOH, TOXIECTBEHHOMN

rw_:. Koropas Oyzier ucrionk3osana 4 pacuéra KCB ( manpumep, Gamma2,
H

eciu HeobxoauM 0 BbiucuTE KCB no BTOpoMy BXOTy M HOPOHOTIOCHHKA )

5. B oxne Measurement Type omverste Port paramefers u B okhe
Data Sours Name oripoiire uva ucTousuKa ( B Haiuem ciyvae —BRIDGE ).

6.B oxne Measurement wgnkuure S, B obnactu Complex Modifier
omersTe Mag , 2 8 nonie To PortIndex (Homep ssixoatoro nopra) # 2 B none
From Port Index (Homep BXOAHOTO nopra), HakHMas Ha CTPEJIKH Crpaa oT
HHUX, 3ateM HaukMure Apply. B okse VEWR equ nosBMrcs npsamoyrosbHuk,
«pUIMMLHID K Kypeopy. LLgmcime nerolt kHonko#; B okxe VSWR_equ nos-
BHICA ypaBHeHMe, CBA3LIBalOIee napaMeTpsl S22 1 Gamma2.

7. Hoimure Ctrl E 1 BaGepHTe BTOPOE YpaBHEHHE, B KOTOPOM Tepe-
merHan Gamma2 venione3yercs Wi seruncienn KCB (VSWR | puc. 17).

8. LIEnkHuTe 110 3HAUKY @ Add New Graph na nanenu HHCTpYMeH-
TOB.

9. Beeawre uvs rpad uxa, Hanpmep, VSWR B nose Graph name,
eeibepure Rectangular g o6nactu Graph Type u nasiov nre Create.

10. B nanesu Project wesnksure npasoi KHOMKO#H MbiliK N0 Hazea-
HHIO HOBOro rpad uka u seibeprure Add Measurement.

Gamma2 = BRIDGE:|S(2,2)|

VSWR=(1+Gamma2)/(1-Gamma2)

Puc.17

11.B orkpeiBuemcs okte «Add Measurement to VSWR’» ormerste Output
Equations B oxowke Measurement T ype, Output E quations1 & okowuke
Document Name 1 VSWR s okouike E quation Name. Lgnxnure OK.
12. Ulgmecuure npasoit KHONKOH MO MOMO Tpag) KA, B MOSBHBLIEMCH
OKHe IIEIKHUTE Onmio Properties, orkpoiire saknaniy Labek.B okxe Choose
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Axb omerste Left 1 u B okowke Selecled Axs Label Beemire
VSWR2, L11éngumnre OK.

13. lilenxHmre £ Analyze Ha nanenn uHcTpymeHros. [1oasrTes rpa-

¢ 3asuem ocri KCB or wacrotei(puc. 18).

To.nvm
pnoaEs g
105 T i
[F= 2 S T z { _

aﬁ.._..uﬁ . 3 ) f
s i L & ¢ R ¥ TR TSR S T ST S TR,
s T ek Fmeunrey (3]

T DuiFe

. = e
i
S 3

>3

Puc. 18

Sanmerdane: 6 nocnedni gepeusy Microwave Office spadhux ons KCB
MONCHO [OAYHUM IHAYUINEALHO RPOUE — C ROMOUBIO MOTE JHCe RPoY2OVPLI, Yo,
nanpumep, o Sii.
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Mopsanox seinoaHenns padorsi

1. Tlony4urs HHAMBHAYATILHBLA BAPHAHT 3/AHKS Ha BbINONHEHHE pa-
GaTel y npenaasatens.

2.Tlepenucats 3aanne B pabouyio TeTpam..

3. Hayuurs nonesosarensckuii uirepdeiic nporpavmbt Microwave
Office.

4. C Wernosb3oBaHuem MATEPHANIOB HACTORIErO MOCODMS RbLINONHHTE

TIPEABAPMTEILERIH PACUET MapaMeTpoB 371eMEHTOR HCCNeYEMOrG yeTpoficTea

CBY. Pegynerarni 3anecti 8 pabouyio Terpap.

5. 3anyerure nporpavmy M icrowave Office. Habparts & pabotem ok-
HE 3a1AHHYI0 CXeMY YCTPOHCTBA C HCTIONB30BAHKHEM M MKPOTIONOCKOBBIX 2/ICMEH-
TOB. Paccunrars pasmepe: snieMenTos. 3amycTiTs MOZeMpoBatiie.

6. C noworisio 35ementa T une obecneyrs By NonteHIe TpeboBaHML,: -

ChOPMYNHPOBAHHBIX B 337 HIH.
7. JLONIONHHTE N HBIE 3a0AHMS ©
- PACHET BITMAHMA NOF PELIHOCT H M3 FOTORNEHHS .
- pacyer zasrciv ocTH KCB win K BB or uacTors.
8. 36 HeCTH pe3ybTaTl MOIENHPOBAHUS B pabouyio Terpais.

Oryér gomken coxepmaTh:
1) ciemy, HCXOIHBIE NAHHBIE W PE3YALTATEI NPEaBaPHIEALHOrD PACYE-

2) TONONOT HIO YETPOTICTBA C YKA3AHHEM pasmvepas:
3) pe3ynsTaThi M O THPOBAHHS .

Konrposbusie Bonpocst

1. TIpHHLMN fie HCTBMA e i HOPO HANPARIIE HHON O OTBETBITIC/S.

2. Da3oBbIe COOTHOWEHHS 1115 BOMH HA BbIXOTE uLeii) noro nanpasneH-
HOF'O OTBETRHUTENA. !

3. Marpuua paccesnng rubpuiHoro KonbLa AP PABHBIX ClHTHA-
Jax Ha BeiXOjax.

4. Tapamerpet, odecreyupatonine HEPABHOE ANt HNE M OLHOCTEH
He BBIXOJIAX.

5. Mpusunn geiicreus THOPHAHOD O KObLA.

6. Marputia pacces g FUBPHAHOTO KOALLA NPH PABHLLX €I HANAX
HA BBIXOJAX.
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7. Ilpunuun feiicTBHA W CXeMa peannsaluu HMHCKpeTHOr 0 hazos-
pamareis Ha KOMMYTHDPYEMbIX JTHHHAX,

8. Npunumn geficTend M cxemMa peammaniy AUCKPETHOro ¢ azog-
palmaTesia Ha OCHOBE Har pY:KEHHOH JTHHHH.

9. [pvHUMN NeHCTBHS M CXEMa peanmanmu NPOXOJIHBIX JHCKPET-
HBIX (a3oBpalaTeNeii M OCTOROrO THIMA.
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