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Henn naGoparopusix paGor
1. M3yyenne HexoTOpbIX THIIOB YeTpotics CBY, ucronssyemsix B cxe-

- Max pacrnpe e/ MTENbHBLIX TPAKTOB aHTEHHbIX PELIETOK.

2. TIpakTHyeckoe 3HaKOMCTBO C 3/EMEHTaMH mﬂozﬂswxnow.&ioa
npoeKTHpoBanis yerpoiicts CBY.

3. TpnobpeTeHue HABBIKOB TNOCTPOSHHA MAIIHHHBIX zggam «QT
poticte CBY ¢ ucriofiszosannem 6ubnnotexy 6a30BbiX 3/1€MEHTOB. :

* 4. [puobperenne HaBbikoB paboTsl ¢ nporpammol Microwave OBS,
obecrieunBaonIell aBTOMATUINPOBAHHBIN AHAIW3 W MapaMeTpUYeCKuil CHHTES
MHOTO2/IeMEeHTHbLIX ycTpolicTs CBY. . 3 %

5. IMpaKTuieckoe 3HaKOMCTBO € zoqobsxg xomgzﬁxmzo_d oﬁ:dum
ycrpodicrs CBH.

JlaboparopHsie paboTbl BbINOMHAIOTCS KANCALIM CTYIEHTOM: ::hswsar
albHO, TPEOYIOT NpeiBapHTesbHO NOAroToBKM B 00bEME pasiencs kypea, B

KOTOPBIX quozm%smEoeom BOTPOCH! NMPHUMEHEHNS eo,_.uoxﬁw Om: B oxo!mx.,

NOCTPOEHUS pacnpeieIuTE/IbHLIX CHCTEM @HTEHHbBIX VGEQ—.OXL
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Ha OCHOBE wm_nﬂ VS.Q_,O .Juw_ﬁ,m 1 NPOCTPAHCTBEHHbIX- an-._—vmbg:ﬁn:rz.rwx OSQ_.,QZ—

- MaTeMaTH4eckoe MOAENMPOBaHYUE w:o_smzaow mz,_,wzzr_x vaEQBx o
UCHIONE30BAHUEM MATPHYHBIX CHETEM HapaMeTpos, el R
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- 3JIEMEHThI ABTOMATH3MPOBAHHOTG' :gmﬁsnowm::m v\oﬁosﬂw Oms

Yerpoiiersa CBY, :So:.&wmz!o NpH BLINOJHEHUH jadopaTop-
HbIX paboT

1. LnelighHbIli omeemaumeris

a, 1 TR T

UWIHPOKO NMPUMEHSETCS B MHK-

1 POMONOCKOBOM  MCTOJIHEHHH,

7 7, CTOMOKHO peainsosarh Taioke

2o Ha CUMMETPUHHBIX, MOJOCKO-

£ \NO,E vi Nu BbIX, KOAKCHANLHLIX, BOJHO-

2 4 BOJHSIX M APYIHX OJHOMOZIO-

b, 2 BBIX. JiHMax nepejadn. Co-

eAMHUTENBHBIE " TMHAA
UeHMDHONO OTBETBUTENA C

—t

g 1 Y S
Puc. |
BOJIHOBBIMM COMPOTUBICHUAMH N _ ...N MOTYT ObiTh BHINGIHEHBI, HANPUMEP,

B (hopme koMb, JUIuHbI OTPE3KOB ITHX AUHIH, COSMHAIOUINX BXOAHbBIE U Bbi-
XOIHBIC MJICYM OTBETBUTE/A, KAk YKa3aHo Ha puc. |, BbIGHPaOTCA paBHLIMK YET-
BEPTH JUIMHBLI BOJAHLL. YCTPOHCTBO 0OAaaeT AByMs MIOCKOCTAMH CUMMETPHH,

3 %mm,dm YCTPOWCTBO ;
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CHIENIOBATENLHO.
s MoEEn W_ ¥ b, casnnyTs! N0 ase wa m /2, Te. Takol OTBETBH-
TeH KJIacCy KBaparypHbIX.
Ka:

HECTBEHHO NPHHUMN AewcTRis UIEAD HOrO HANPABNGHHOrO OTBET-
om. [pavem dhazy somms OCTY-
naoIel Ha BXOM nneya 1, Hyserol. M3 mieva 1 yacrs u:n%ﬁ.w:c :ﬁw Mv no
CTYTRCT B IVIEHO 3, npuieM BOMHA ByIeT MMETs CIBHT 1o taze 72 . B rueyo 4
:.MnSWESnwo BOJIHBI pABHOMH aM IUTHTY /ibl, OIiHA TI0 TyTH abe , a BTOpad 110 1yTH
w - ITH BOJIHBI CHHD a3HB1 ¥ CyMMapHas BOJIHA CABUHYTA 110 aze Ha . B meyo

TaIOKE NPUXONAT 1BE BOMHBI 11O MyTsM ad u abed, Ho yike NpoTuBOjazHsie
T-€. MIEY0 2 OKa3bIBACTCS PA3BA3AHHBIM 10 OTHOMIEHHIO Iieya 1. ,
LLneih Hu1it HANPaBNEHHBI I OTBETBHTENE obnanaer eiie OAHMM nones-
”_z CBOHCTBOM : OH JIOTIOJIHKTE/HO MOXKET 00ecrieyusars COTJIACOBAHHE MPH
xon_!x CONPOTUBJICHWIX HATPY3OK, NOAKMOYEHHBIX K 610 BXOIHOMY H BbI-
AHBIM [UIEYaM , 2 TAIOKE HEPARHOE JIE/TEHUE M OIIHOCTE .
B Ha puc.1 npumsrot cienytoiue 06o3HayeHus: 7, ;- BOJIHOBbIE COMpo-
HAst BXOA0B | U 2, Z ,,- BONHOBBIE ConpoTuBeHns BXonor 3 ud, Zy ... 7 »
> e &
wo==owrmwo COTIPOTHBIICHHS OTPE3KOB, 06Pa3yIOMX KOMBLO LUl HOro oTBeT-
KSQS. 11 0003 HAUMTH OTHOLIGHMA M OUIHOCTEH Ha BBIXOZE Tw1ey 3 1 4 yepes
ol e
,te. K 2 P,. To MmoxHO nokasaTh, 4To BONHOBLIE CONpOTUBIE HUs

3JIEMEHTOB KOJlblia M oryr OBITH OnpeaeneHs! no ClieayrommumM %O_S_-%bm._sn
Zy=Z,NK, 2, =\Z,Z KIQ+K),Z, = Z K.

Dru COOTHOWEHMA M03BONAKT ObICTPO paccumrars e Hetit
Hanpas/eHHbI # OTBETBUTENL HA PE3OHAHCHON yactore. [na onpezeneHus
MOJI0Ch! paGOYMX HACTOT U yHEeTa BMA HMA BBICLIMX THIOB BOMH HE00X0 u-
MO OOnee TOYHOE MONEAMPOBAHUE C NOM OIILIO nporpamMmsl M icrowave
Office.PaGouas nonoca yacror LWIe i) HOrO OTBETBUTENS MOKET ObITh CY-
LECTBEHHO YBENHUYEHA, ECTH NPUM € HUTL OTBETBHTEb C TPEM A E:anepsw_\

2. Koanuesoit mocm (eudpuonoe
coedunenue, puc. 2)

3nech Z,- BONHOBbIE CONPOTHR -
JieHns Bxonos, Z | Z ; - BONHOBbIE
COMNPOTHBACHHA OTPE3KOB NTHHHIA.
JAnuHa orpesxka nuHuM MEHKAY
Bxogamu 1 u 4 cocrapnser 3hy/4,

OCTANbHBIE JIMHUM UM EIOT UTHHY
ho/d.

Puc. 2
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K onbueBoii M OCT M OKeT ObITh BBITONHEH HA OCHOBE M MKPOTIOJIOC-
KOBBIX, MONOCKOBbIX, KOAKCHAIbHbI X HIM BOJIHOBOJHBIX JIHHMHA.

KaueCcTBeHHO MpHHLMI AeHCTBHA KOIBLEBOrO MOCTa MOKeT GpITh
PacCM OTPEH Ha OCHOBE CreyiONMX pacCyKaeHuil. Bonna, noctynusuas
Ha BXOj mieya 1, npoxoaut B mwieuu 2 U 4. Da3oBkii CABHI MEKY BOHA-
MM B Tuieuax 2 W 1, o4eBMmHO, paBeH m/2, a B ievax 4 u 1 - 3n/2 . [o-
CKOIbKY BO BTOPOM Cliyuae BOJHA MPOXOAMT MO KoMbly fyTe B 3 pasa
GOMbIIHiL, ClIeHOBATENLHO, (PA3OBBIH CABHI MEX Ty BOJIHAMM Ha BXOJaX 2 ¥
4 Byper paBeH 7.

Pe3ynsTHpyIOLIHEe am [UIMTY/Ibl BOJIH Ha BEIXoAax 2, 3 W 4 onpese-
NRIOTCA CYNepro3uuueit 2-X BOJIH, OJHA U3 KOTOpBIX, NpU BO3OYKACHUH
BX0/ia 1, pacnpocTpaHseTcs OT mieya 1 1o 4acoBOH, a Apyras - NpoTHB 4Ya-
COBOIt CTPENKH. DTH BOMHBI CKJI2/IbIBAKOTCA HA BXOJAX 2 U 4 i BBIUHTALOTCA
Ha Bxoge 3. CienosarenbHo, mwieun | U 3 paspazansl. Hannuue (a3osoro
CABMIA HA BEJTMYMHY 7T MEX Iy BOJTHAM H, NPOXOAIIHM ¥ B iy 2 v 4, mu-
POKO MCIIONB3YETCS, HANpUMED, B GANAHCHBIX CM ECUTENIX npeoGpasora-
TENAX YACTOTHI € J01aBJCHHEM TEX H/IH MHBIX rapM OHHYECKHX COCTaBIAIO-
Hux.

PaccmarpuBaeMbiii KOJIBUEBOH AETHUTENL MOKET 00eCe HTh U HE -
paBHOE [E/IeHHE M OLLHOCTE . B ennyHHa M OUIHOCTH, NOCTYNAIOIEH B KaK -
noe w3 naey 2 ¥ 4, 3aBUCKT OT BbiOpa BOSHOBbIX COMPOTHBIIEHUH OTpE3-
KOB, 00pazyUMX KOMbLOo. Ha ueHTpansHO! 4acTore B OJHOM OHOBOM MpH-
GAIDKeHUH CBA3L Mexcay MowHocTamu P, 1 Py Ha BhiXO#ax 3 u 4 ¥ BOJHO-
BBIM ¥ CONPOTHBNEHUAM U Z y U Z; OTIUCHIBAETCA CIETYIOLUHM H

hopuv ynam u:
22 = BB T e P

Ha ueHTpanbHOif YactoTe casur no daze MEx/Iay BOAHAMM B Mie-
uax 2 w4 paset 7. ECv MOUHOCTL NOCTYNAET B 1UIEY0 2 , TO

2ol LB B Bt =B B

B 3TOM Cityuae BOJIHbI, IOCTYNAIONIME HA BXOMLI 3 1 1, cuH(azHbl.

[IpuBEACHHBIE COOTHOWIEHHA NO3BONAIOT PACCUYMTATH TUOPHAHbIE
COEAMHEHMA HA LIEHTPANbHOW YacTOTe, B TOM HHMCIE ANA Clyvas HEPaBHOro
JENeHHs M OLIHOCTEH.

3. QuckpemHbie ¢hazoepawjamenu Ha KOMMYymayuoH-
HbIXx Quodax

M HOT 01103 HUHOHHbLIE OTpaxaTe/1bHbIC %NuowﬁmE.mdm:: Y4CTO Bbl-
NOAHAOT B BUIE OTPE3Ka JIMHHHU nepeaaYu, WYHTHPOBAHHOIO B pajpe ceqe-




HUH  KOMMYTallHOHHBIM i
JNEMCHTAM ¥, BB [10/1HE HHBI -
MU Ha OCHOBE p-i-n -AHOLOB
Py Kin (puc. 3). Upeansmiii kom -
_ MYTAUMOHHBIH 3AEMEeHT Xa-
pakTepmyeTcs Nepoi Hop-
MHPOBAHHBIX  CONPOTHBIE-
Halr « 1 u Kr » 1, rpe K —

Puc.3

BEIECTBEHHb i HapaM eTp KauecTpa.

; B paccmarpusaemoif cxeme oTpaxcarensHoro ¢azoppaiare-
A OJIHH U3 KOMM YTaUHOHHBIX 3/1EM EHTOB C HMBKHM CONPOTHMBIACHUEM (I «
1) 3aKopauMBAET AHHHIO ,:oﬁmhw;.: a OCTANbHBIE SNEMEHTHl UM CIOT BEICO-
KHe conporueienms (Kr » : Onu okaspieatoT cnaboe Bausnue Ha dasy
koahd uunerta orpaxenist. TIpH NepeKuOYSHHH KOMMYTALHONHBIX 71e-
MEHTOB (haza koa(d Hie Hra OTPOKEHUs Ha BXOE oav.&xm@:.u:cg ¢ azon-

paliares HIMeRseTcs AUCKPeTHO.
N&
i
NN
K3 K3

!
p—rl
Puc. 4 Puc. 5 Puc. 6

Mpoxosubie dhazoBpataTenn 10K Hbl 0OeCHeUNBATE 32 JaHHYIO
PazHOCTh (Pa3 NPOICALICHt BOAHB! NPH ABYX YCAOBHAX: COITACOEAHHE BXO-
JOB 1 M HHHM 716 HOC B HOC UM 0@ 3aTYXaHME .

OauumM 13 BAPHAHTOB TAKUX YCTPOHCTE ABASETCH NPOXOAHON AH-
oMbl hasoBpalarens Ha KOMM YTHPYEMbIX TUHHAX (pHC.4.)

Mamenenne fads kosd@uuneHra nepeaun |
Ay =ky(d, 1)),
rie \«o T MOCTOAHHAA pacnpoCTpaHEeH!s, MPOMCXOAMT B Pe3yibTare H3-

MEHEHHS TIYTH NPOXOKACHMA BOTHBI MO NTUHMK \_ win no aukun L | ocy-
UECTBIIAEM OFO P-i-N ~ AHOAHLIM M NepeKnouaTenam u. B Hocum o¢ ocnade-
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Hue L B Takom dasoppainatene npu napamerpe kauecrsa K>100 ciabo za-
BUCHT OT A,
DazoppaliaTesu ‘Ha  KOMMYTHPYEMBIX NUHINX HEPALHOHANBEHO
HCTIONB3OBATE MpH Ay < /4. ]
* Cxema JIByXno3MLMOHHOTO ()a3OBpaluaTens B BUAC HArpysKEHHOM
TuanM  u3o6paeHa Ha puc.5. OCHOBHBIM M MApav €TpaM i 3T0i cXeMbl B~

2, ' L A RS A !
JSOTCH: DIYHTHPYIOLUIHE MPOBOAMM OCTH A .\@ u.\v v IACKTPHYECKAS
ITHHA OTPE3Ka JIMHUK [ w ero Boniosoe CONPOTHBAEHUE Z o - Ilpaxruye-

CKH HHTEPECEH CHMM ETPHYHBIH ClyHa it Nu_ ==h"

B atom ciiyyae ofecneymuBaioTes NOYTH OAHHAKOBLIC TI0N0CH APO-
TYCKaHUA B ABYX COCTOAHMAX M HAWTYHIIAA WHPOKONIONOCHOCTE. H oM 1Ha-
Jibl 3JIEMEHTOB CXEM Bl ONPEACNAOTCSH N0- OpM ¥.1aM

Wetal M 12), kil =ni 2.2 = :_oci?\\\mv

Ecnu B KayecTBe KOMMYTHPYEMbIX 2MIEM EHTOR HETI0/i3 0BaTh KO-
POTKO3aMKHYTbIC OTpe3ki JHHHI (puCi6) TO npi >~\\ A \N_\Nna::m.
KOPOTKO3aM KHYThIX OTPE3KOB: ; ey

\ QRN%AQ%ADS\NVV i / \

e by e
2r b

Takue dasoppatuaicmns  HepaHo-"
HAMLHO  HENOALIOBA 1S :_uz >€ >

4 4 K3 >45°

.  E
// M ! BectMa paciipoct pate HHbIM M

B Tpakray CBY agisiores. npo-

——
—

K3, XOumeie re Moc-

| \ 4 \ TOBOI' (Y THIIA ; IS
I I | Jipyxuosnuuonssii - da-
2 3 M ... 30BpamaTens, QOpazpgay BKAOYE-
Fuc. 7 HHEM IBYX WICHTHUHSIN OTpaKa-
TEIbHBIX emcoEx:E:rno: HEL KOM -
MYTALMOHHLIX n:ohwx BO E33HM HO ._..muwﬁm:_?_n BRIXO/LT 3 ELHBEIHHOMO.
KBAJPATYPHOrO 288 CBHY. _.:u: ro&ve:::mﬁm c:x!. 19 OTPAKATETBHBIX |
emaow_umEm,d:ox _ L=l MOLIHOCTE, AofaBAeMan 14 ERGA T mvé.,u_. poX0-

AHTHL Ha BxoA 2. Daza BOSHLE, OpoCHueH Ha Bxoa 2, onpeermsercs dazoil ko~
3 MuMe HT2 OTpAOKEHUA (IPHM EHACMBIX OTPOKATENLHBIX (azospatuarene,




6

M HOroMo3 MUMOHHBIH MPOXOAHOH (hazoBpaLIATENb BEIIONHAIOT B BHIE
KacKaJHOro COCSAMHEHMs [IBYXTNO3MIMOHHBIX (aszospaniarencii. HanGosee pa-
LMOHAJIbHBIM 110 YHCITY AMONOB ABNSETCH (ha30BpAILATEIIb, BHIMOIHEHHEIN o
GunapHoii cxeme. B 3TOM Ciiyae KACKamHO COEMESIOTCA P NIPOXO/HBIX CEKLMi,
nepeas K3 KOTOPhIX 00ecneunBaeT AMCKpET 7, Bropas - /2, Tpeths - w4 uT.A. -

Obwee 1m0 dasoserx cocroaunii 2%, uro obecrieunsaet repexpeiThe hasst 0 -
251 ¢ IUCKPETOM , KOTOpBI i ONPENIe/IACTCS CEKLMeH, JatoLei Havm eHbIuMi §azo-
Bbi¥ CABHN. BrHApHBIH ()a30RpalIaTEh MOKET COCTOSTE M3 PasHOTHITHBIX CEK-
1. OOBIYHO CEKLUMHU C (ha30BBIM CHBHIOM 7t WK /2 BBINOTHAIOTCS 1O M OCTO-
BOM CXeMe WIH Ha KOMMYTHPYEMbIX OTPe3KaX JIMHHIH, 2 CEKUuM ¢ MabM i (azo-
BBIM ¥ C/IBHFaM M - B BHJIe (ha30BpalaTe ieii Ha Harpy:KeHHbIX JIMHHSX.

Kparkue csegenus o nporpamme Microwave Office

Microwave Office — 3T0 MHCTpYMEHT Aii aHANMBAa BBICOKO4AC-
TOTHBIX YCTPOHCTE, MOIBONAIOMIUNA aBTOM aTH3MPORATE TIPOLECC UX MPOEK-
THposanui. Microwave Office N03BONAET MONHOCTBIO BBINMONHATE POEK-
TUPOBAHKE OT TEXHUYECKOro 3aaHus 40 NMPOM3BOJCTBA HE BBIXOAA W3 Cpe-
Ibl pa3paboTKH.

[Tpy M oneAMPOBAHHK MOX HO WCTIOJIB3ORATh OJAMH M3 METO/IOB: K-
HEHHOE M OIESIHPOBAHKE, YCOBEPIICHCTBOBAHHBIH rapM OHHYECKH DanaHc,
paabi  BossTeppa u  3MepHOE 3MEKTPOMArHMTHOE  MOJE/MPOBAHHE
(EM Sight); B nocnemHem Ciyyae aHanu3 yCTPOWCTBA 6a3UpYETCs HA YMC-
NEHHOM pEUIEHHH CHUCTeMbl ypaBHeHuii Makceenna. Pesynbrarst moryr
BBIBOAMTLCA B PAa3MUHBIX Tpad HYecKuX G opMax Win B Tabnuuax g 3agu-
CHMOCTH OT UENH NMPOBOAKM Oro aHanma. M OKHO HACTpauBaTh WK ONTH-
MIBHPOBATH YCTPOHCTBA W BCE U3MEHEHMS HEMENIEHHO W aBTOMATHIECKH
OTpaXaoTea Ha rpad MKax U B TOTNOIOr Hi.

I1pn BLINOAHE HIHK TABOPATOPHBLIX PABOT BYIET UCTIOML30BATECA TOMBKO
JIMHEHHOE M OACAUPOBAHHE .

3anyck nporpammsi M icrowave O ffice

Yrobkl 3anycrurs nporpammy Microwave Office:
Hakmure komakny Iyck wu Boidepure Iporpammer > AWRDE 10 >
AWR Design Environment 10 unu asaxas! WENkKHUTE Ha pabodem
cTone wkoHky AWR 11. Otkpoercs rnagHoe okHo Microwave Office,
uzobpakeHHOe Ha puc. 8.

~

Taxems wecTpypensos ——p |

OX0 FPICHOTPS RPOENTE ———— P mvwsw.% Campebican) S Sinn

v

Pafiowers nose

JinHelHoe MoJeIHPOBAHME :

Vicnonb3yercs Jis Lenei, He Coaep/KalluX HeNMHEHHbIE dJIeM eH-
ThI. MeTO/IOM Y3JIOBBIX MOTCHIIHAIOB PACCUNTHIBAKOTCA KOMIUIEKCHBIE 3HA~
qeHus Ko PULMEHTOB MATPHL PACCEAHUSA, CONPOTMBJIEHNUH, TIPOBO/IMM O~
creit M MHOKECTBO APYrHX apaMerpoB JIMHEHHLIX M HOIONOIFOCHUKOB, 4
TakKe NapaMeTpoB, NPOH3BOAHBIX OT STHX Benuunn ( Hanpumep, KCB ).

Mozenuposanue HLIeH(HOTro OTBETBHTES
Jnsa co3zanns HOBOTO NPOEKTA
1. 3anycture nporpavmy Microwave Office.

2. Boibepure File> New Project MnH LICNKHHTE MO 3HAYKY 8
(New Project).

3. Brifepure File>Save Project As.

4. B orkpsiBuieMcs okHe Save As wabepure ums npoekra (Ha-
npuvep, BRIDGE ) u coxpanute ero.

VCeTaHOBKA eHHMLL N3MEpeHHsI M AMANA30HA HacToT

1. Hasm ure navens Project B HIDKHEW 4acTH JIEBOro OKHa, yT00BI
OTKPBITH OKHO MPOCM OTpa MPOEKTa,

2. Jsaxmr wénkaure no rpynne Project Options (Onuuu npoex-
Ta). OTKpOeTes AManoropoe okHO Project Options.

3. Otkpoiire 3aknaaky Global Units.

4.B oxue Frequency (Yacrora)yctasosure GHz.

5.B okue Length ormerste Metric Units u B okuse Lendth Type

YCTaHOBHTE M.
6. Orkpoiire 3aksianxy Frequencies (Yactorst).
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7.B none Data Entry Units ycranosure GHz.
" 8. B none Modify Range Habepure 9.5 B okne Start (Hauansuas
yactrora), 10.5 B oxre Stop (Koneuuas yacrora)u 0.1 B oxue Step (Ilar),
ormeTeTe Replace (amewirts), ormerste Linear (Jluneinas wmikana vac-

tot). Hawmure Apply (Ipumenurs). B okne Current Range (Tekymimii -

[Auana3zoH) oTobpajkaeTcs YacTOTHBI M AMana3oOH U Lar 110 4actore. Hakmu-
e OK.
Co3panne cxembl

1. LI{EnkuuTe NO 3HAYKY FHWLL (Add New Schematic) =a manenu
WUHCTPYM €HTOB.

2. B orkpeiBiieMmcs OkHe Habepure uMA cxeMbl (Hanpumep,
BRIDGE ) u naxm ure Create.

Pasmemienne 2JIEMEHTOB B CXeMe

1. Haxmure napens Elements u orkpoire menio Circuit Ele-
ments. ) -

2. llgnkuure no 3HayKky + caesa ot rpynmel Microstrip B OkHe
TPOCM OTPa 3.71EM EHTOB.

3. Hlgnkuure no nomrpynne Lines .

4. Ha#aure mopesi, MILIN, nons3ysick npnocoii MPOKPYTKM, 3aTeM fie-
pemectHTe €€ B OKHO CXeMbl 1 3a MKCHpYHTE, ILENKHYB EBOH KHOMKON MBILIH,
IMoBropure OnEpauMio M OCTANBHBIX TAKMX JKE D/EMEHTOB, PasMeCTHB MX B
Mecrax, NPpUOIMB UTENTLHO COOTBETCTRYIONUIMX HX PACTIONMKEHHIO B CXIME.

5. LLignknure no noarpynne Junctions B OKHe NPOCMOTPA 37IeMEHTOB.

6. Haitigure monems MMTEES (Tpoiikuk), nons3yach 1no1oco npo-
KPYTKH, NepeMecTHre e€ B OKHO CXeMbi M 3a) MKCHpYITe, ILENKHYR NeBOiH KHOM-
KoMMBIUIH, [TOBTOPHTE ONEPaLMIO IS OCTANLHBLIX TAKMX JKE /1M EHTOB .

3ameuarnue: opUeHMAUUIO INEMEHING HA CXEME MONCHO UIMEHAML OO
€20 (PURCAUUU UENUKON NPABOT KHONKY. ECA 31EMEHM 3APUKCUPOSAH, €20 OpU-
EHMAYIIO MOICHO URMEHAND, WETKHYE O HeMY Npasol x:e:xo: u Gvldenue e
OMKPbIGUIEMCS MeHI0 onyuto Rotate. :

7. Tlepemeruas MblUbIO 371EM @HTbI, COSAMHHTE MX B CXEMY W JODABETE
NIOPTHI B COOTBETCTBYOLIEM NOpsKe. [l nobasneHs nopra 1eiKHUTe 3 HaYoK
M.uﬂ¢ (Port) 4 npucoeavHUTE MOPT K COOTBETCTBYIOLICH TOUYKE CXEMb

8. Y100kl a0baBHTE NOMIOKKY, IENKHHUTE N0 TPy nre Subs trates

( MOMNOKKH ) B OKHE TIPOCM OTPa 3J1EM EHTOB.

3ameuanue: mun nooAONCKIL, HEOBXOOUMOU OAA KOKKPEMHO20
muna 2AeMeHmos. MOJNCHO Onpeoenns, O6aANCOb WEAKHYE N0 3MoMY
NeMEHMY N€60U KHONKOI; 8 OMKPLIGUEeMEs OKHE PeGaKmuposanusn
napamempoe 3NeMeHnos ¢ zaxiadxe Parameters ¢ nocuneduen cmpoke

p

=

%N

J = S

1. 3

NS
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cmonbya WName 6ydem ykazau mun nooacscru (8 OQHHOM
cayuae — NISUB ).
9. Mepetamure BLIGPAHHBI it SMEMEHT B OKHO CXEMbI. 1IOMECTH-
TE €ro Ha CBOOOAHOM MECTE, HATIPUM eP, HIKE CXEMBI.
10. Apaxmet mEnkuure no snemernty MSUB B okHe cxeMbl.
OTKpOeTCA OKHO PEJIAKTHPOBAHYA NAPAMETPOB MOANOKKH. BReaure:
E,=2 6 — OTHOCHTE /b HAS AHIICKTPHYECKAN NPOHULACM OCTh;

EEm U 3 7 )
@ $ Coglars b 248
@A Gowrs N
- Stk b :
| Unear Do it ¥
S Ak Lo Eset 4 3 .
5 GEd Sdveee 14
2 o5 Weaen i3
W o Marbiew =
W R REEE “
WL rew s o
L) Sedatin o b &
uﬂwu!al %
o = o ) i
1 <= Tt nee J
S o N I y
C1H B
e & T, =11 3
w53 e a1
@& = 5
e s @
vum e ,w Z
2 & i
wap s
& &
L) ssin
PAicE = 2 MECIN Logetamdn i o 1) il

Puc.9 A. R e

H=0.5 — TohumHa noanmKKu;

T=0.02 —~TonumnHa NpOBOAHMKA;

Ri;=1 — ynensioe conpoTUsieHHe Meraina :v.ConEzP
HOPM HPOBAHHOE K 30710TY

Tang=0 —TaureHe yraa norepb B AMIICKT PHKE [OLI0KKH,

ErNom=2.6 — HOMHHaNbHAR [AHINEKTPHYECKAS :no:::wo-
MOCTb ,
Name=SUB | — uMa NOATOKKH.
11. Olenkuure OK.Cxema roropa ( puc.9).
» .. : - : I ds B v {0 sl
Pacuer napamMerpoB YIEMEHTOR CXeMbI L, ok B

BonHOBOE CONPOTHBACHHUE AUHHMI, COSAMHAKULINX [OPTHl C 3J€-
MEHTaM i MOCTa ¥ iHHKi, 0603 HauenHbIX Ha cxeme TL7 n TLS8, momkHO
paenaTecs S0 OMm, 4T0 COOTBETCTBYET CONPOTHURICHUSM NOPTCE. BonHosoe
CONPOTHBNCHHE JHHKI, 00o3HaueHHsIX Ha cxeme TLS u TLE, gomkHo
6uiTh Gnmkim K S0*sqri2) Om. [{nuna Bcex NUHHMA, COCIMHARMIAX
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tpoitnuku — L=A4/ 4. Paccuurars mupuny (W) u anuny (L) THHUI M ox-
HO C TOM OLUBIO KaJIbKYJATOpa, BXomAmero B coctas Microwave Office.
Yrobel ero orkpeiTh, wenkHure Took >TXLine, BResuTe LEHTPaIbHYIO
YACTOTY, NApaMeTpbli NOJUTOXKKH, BOJIHOBOE COTNPOTHRIICHHE JIMHAK U 3JIeK-
TPHYECKYIO JUIMHY JIMHHH, COOTBETCTBYIOUIYIO (UBHYECKOH [juHe

L=A/4 AOOo ), ¥ WEJKHUTE =

B oknax Physical Length (L) 1 Width(W) rogssrcsa 3Bauesus coor-
BETCTBYIOLIMX NapaM €TPOB.

——nhﬂ-ﬁ:——uéﬂwm—:n napaMeTrpos JJIEeMEeHTOB

. JIBaxmpl WENKHWTE NMOCNENOBATENLHO 1o 3neMentam MLIN,
yTo0BI MX BHIACHHTH. B OTKpBIBIIEMCS OKHe BBeaure Bennuuby W, coor-
BETCTBYIONLYIO BOJHOBOMY COTIDOTHBIEHWIO M L-mnuHe KaKIOH JHHUH, H
naxmure OK. Pazmepet anemenros MTEES apToMarH4ecku NpuMyT co-
OTBETCTBYIOIIUE 3HAYEHMWS (CBOUCTBO 3JEMEHTOR, B 0003 HaueHHE KOTOPBIX
BXOIWT 3HA4YOK §). -

7!
[lienkHure 3 HAYOK 5] View Layout (I'lpocmorp Toronorum).

Cosnanne rpaduka n nobasnenue EZmnnoZEa BeJTHUHH
1. Orxpoiire nasess Project

2. LLignkHure no3Ha4Ky @ Add New Graph (1o6asurs HoBbIHTpah k) 12
nareni MHeTpymMenToB ik Proct>Add Graph B Beimamaroiem MeHo. OTkpoercs
okto New Graph.

3. Beeaure mms rpaduxa ( Hanpumep, BRIDGE) B none Graph
name (Mmsa rpad uka), seiGepure Rectangular (TlpamoyronbHbii) B obsiac-
TH Graph Type (Tun rpad wka) 1 Haxm ure Create.

4. Ll1gnkHuTe NpaBoif KHONKOW MBIIUK MO OKOMIKY C MMEHEM Tpa-
duka (BRIDGE) B oOkHe npocmorpa npoekra u Bboibepure Add
Measurement (Jlobasurs usmepeHue) .

5. Boibepure Port Parameter 8 crmacke Measurement Type, S B
cnucke Measurement, BRIDGE B none Data Source Name, 1 8 none

To Portlndex (Muaexc Boixoaroro nopra)u B nose From PortlIndex

(M Hneke BXOAHOrO Nopra), HaXXWMas Ha CTPEJIKM Clipasa OT 3THX
nonei, ormersre DB B o6nactu Result Type u Mag 8 ob6nactu Complex
Modifier, naxxm ure Apply.

6.Bribepure 2 B none To Port Index u nasmure Apply.

7. Buibepure 3 B none To Port I ndex u naxwm ure A pply.

8. Buibepure 4 B nosne To Port Index u Haxmure Apply.

9. Haxxm ure OK (puc.10).
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AHA/IU3 CXeMBI

id

Ll¢aknure no 3nauky == Analyze na nauenu uucrpymesror. Pe-
3yNbTaThl aHanu3a orobpaxcaloTes Ha rpad uke (puc. 115,

Kaic npaBuno, pesysibTarel MOZENHPOBAHMS HE COOTBETCTBYIOT
TpeOyeMbIM 3HAUCHMAM MapamMeTpos - moayau SI11 1 S21 na ueHTpaibHOM
YACTOTE A0J i Hbl ObiTh M WHUMAMbHBIM U (081 uHO He fonee -30...-50 aB), a
S31 u S41 — okono -3 15, B 31oM ciiyyae HeoOXOAMMO BOCTIONE30RATECS
nHcTpymentom Tune (Hactpofika), Aaroluy BOM OKHOCTS IBMEHATH Ha-
PaMeETphl 3TEMEHTOR CXEMbl, OAHOBPEMEHHO HadAl0an W3MEHE U COOT-
BETCTBYIOILMX I'pach MKOE.

Hacrpoiika cxemsi =

OBLI4HO 19 HACTPOHKY /I0CTATOMHO VBMEHAT ATHHY W LUHpHRY AH-
HUiA, 0bpa3yiotx moct. Llesecoobpasro BeecTH obo3HaueHus (Hanpuvep, L1,
W1 u W2) 1, wienkHye 3Hauox Nu. E quation, MpyUCBONTEL WM COOTRETCTRYIOLIHE
3pagerns (Hanpmviep,W 1=1.28). AHaOr MuHO 3aMNCHIBAIOTCA YPARHEHMS A
Apyrux napavierpos ( puc. 12). Jlanee HeoOXOMMM 0 3aMEHUTE B OKHE PRIAKTH-
POBaHUA YHCIEHHBIE 3HAYCHHA NAPaMETPOR 3MEMEHTOB CXeMbI HA #X 0003 Have-
Hua. Ha puc.16 obosrauenne WO npHCBOEHO WIMPHHE JTHHUI, COCIMHAIOLINX
NOPTHI C BXOJaM UM OCTa, @ UX [UTHHA — 5 mm.
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Hignknys 3Ha40K kw Tune Tool (rcTpymenT HacTpoiiku), u 3atem,
LIC/IKHYB NOABHBIAMCA B OKHE CXEMBI HHCTPYMEHTOM B BW/IE OTBEPTKM C Kpe-
CTHKOM 10 napamerpam, NoANexana HaCTPOHKe, NMOMYYMM BO3M OKHOCTD H3-
MEHSATH 5TH MIAPaMETPBI C NOM OlLtkI0 HHCTPyMenTa Tune, KOTOpbI i OTKpLIBaeTCH

INEJTHKOM [10 3HAUKY .wx .
B pesyserare BacTpoliku nomyyaem (puc. 13)

Puc. 13

HTobsl cpenath pe3ymbTATH MOLEIHPOBAHHA GONCE HArNAM-

HBIM M, LENEC006pas HO rpad ukH, COOTBETCTBYOUIME napaMerpam S31 u
S41, npugsa3ars k npasoii Y-ocu. g 3Toro, WENKHYB NpaBoO# KHOM-
KO# N0 Moo rpap uka u wenkHys Properties, B OTKphiBUIEMCS OKHe
OTKpo#Te 3axiaky Measurements, Hasnauste rpad ukam S31 u S41
nonoxenue Right, 3atem, soigenus Left 1, B okHe Limits y6epure
(aaxok 8 okowke Auto limits u B oxowkax Min 1 Max nocrasbTe -
70 u -10. :
, 3atem npogenaiTe Takylo xe Onepaunio a3 npasoit Y —ocu
(Right-1), 3anas npenens -7 u -1. Takum crniocoGom HOCTHraeTcs
YROOHBI A BHI KOOPAMHATHOH CETKM Ha rpad uxe. :

B obuiem cayuae wucno aeneHuit Ha meBoi npaBo# ocax
MOXET ObiTh NMPOM3BOALHBIM ; /TS MONYYEHHS YHOGHOro BMAa AOCTA-
TOYHO, YTOObI COOTHOMIEHHE M EXK LY HUM M OBINO KPATHBIM (puc. 14).
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Puc. 14

M Gonee HAr/a THOF© NPESICTABIIE HUA PE3YIETATOR M OKHO JOGABHTE M apKepst,
LUENKHY B NPaBOM KHOIKOH N0 nosio rpad ka1 BELISUB onuwio A dd Marker.

3aTem WEAYKOM MbILUH YKA3aTh TONUKY, B KOTOPY 0 HEOOXOMMMO 110-
MECTHTEL Mapkep. :

AHAIN3 BANSTHUS :@-.—.uo-.ﬂ:g.: H3TOTOB/ICHMAS 3IEMEHTOB CXeMbl

Cpena Microwave Office naér BoM OKHOCTD CM OZIE/TMPOBATE BJI#A HIE
HETOUHOCTH MBTOTOB/CHMS 3/IEMEHTOB CXeMbl Ha €€ mapamerpot. [Tockomsky
paspoc napameTpoB NpH M3rOTOBACHHH M3JEANA HOCHT CIiyuaiiHs:ii Xapakrep,
TpH MOLESMPOBAHHY HEODXOAHM O 3a7aTh NapaMerphl 3aKOHA Pacripeie/ieH s
OLIMBKHN M3roTOBJIE HUA (HATIpUMED, pazMepa ) COOTBETCTBYIOUIETO SEMEHTa.

BhLIACHNM , HANPIMED, KaK BAUSET HBMEHEHME pasmepa W nunns TL2
Ha mapamerp S21. [lns aroro:

1. B nosrpynne Graph npavennre xomanay Toggle Enable ko Bcem
rpaf vkam, kpome S21.

2. BeraebTe 8 nonie mapametpos snementa TL2 3Hadenre W=2 mm .

NOTYYEHHOE B MPOLIECCE HACTPOMKM MocTa ( pHc. 15).

MTEES
iD=TL10

Puc. 15

3. JABaxcant wenkkys no ssementy TL2,:0TKpoiire ckiio GAPAMETPOR
3TOr0 dheMenTa, B HEM 3awmagky Statisfics, orvervre okoutkn fse i % .
BCTABBTE NPOLIHT Pa3dpoca napameTpos (Hanpmvep, 5) & okonika | al faonyek),
B okxe Distribution (3akor pactipeAeneHMs ) 1M CETCH BOSM GHcHOCT T IEME HE MM
3aKOHA PACTIFEACNCHIA MOjennpyem oif Beanyytbl. Octaskre onino Normal
(Hopmams it 3akon pacnpenencuus ) . :

4. Ulenxryr nparoii KHONKOI & flosie rpach uka, oTKpoine okHo, Prop-
erties u B HéM 3axnanky Yield Data; ménkuure 8 veit oxowc Show Traces,
Mean, Show Range 1 B akTHBUPOBARILIEM Sl OKFHE BeiGepure omims Max/Min .

5. Wenknure Simulate>Yield Analysk.

6.B orkpeiswiemcs okke Yield Analysk sresume b nose Maximum I &
erations 4ucio wrepaumii (Hanpuvep, 50) 1 wiemHiTe KHOAKY Start 13 pesvis-
Tare MOAeIHpOBAHNS Oy M Tpad vk (pre. 16 ).

QaKMUPOGAHUIL > W A
Kak BUIHO, CPaBHUTENLHO HEGONBIIOE OTKIOHEHIE pasaicoa Wer on-
THMANBHOTO (B HAllleM NpHvepe +- 0,1 MM ) BpHBOGIP K CHIICCTREHHN Y 1M -
HEHWIO pazBsisKu Mexay |- v 2y nnevam i mocta, [orrod ¥ Bpit KOHETPY npa-”
BAHHH TaKOrO YCTPOHCTBA HesiecoolpazHo Hashauath pasmep W 1ipi KOTOpOM
Benunta S21 GyeT COOTBETCTROBATY CPeHEM Y ZHAYE HIlo PARBAIKIL

3ameuanue: nadmicn wa pagre dobasici L E0 pe-




Senalinay 95 96 97 98 99 10 101 102 103 164 105
ot Bles. - Frequency (GHz)

aser |

feieec) . ———e a—-

Puc. 16
Moctpoenne rpaduka 3aBucumocr KCB or yacrors:
B cpene Microwave Office Bo3v ik HO nocTpoeHwe rpad HKOB APYrix
(pyHKUMH, NPOVMBBOHBIX OT PACCYMTAHHBIX NAPAM ETPOB, HATIPHM €D, 3aBUCIM O-
¢t KCB no Bxozam M 0CTa OT 4acToThl.

Kak msecto, KCB (VSWR) cemano ¢ koo MmeHTOM oTpaskesis
(Gamma) :

VSWR= (I+ Gamma)(l- Gamma),

TNockonsky Gamma = Sii, a B ripoLiecce M o€ nHpoBaHNS ornpeaenser-
cs Sii, HeOOXOAWM O MMETH COOTHOMIEHHE, CBA3LIBAIOILEE 3TH BEAHYHHDI. DTO
peammyercs ¢ nomowsto onuuu Qutput E quations : .

1. B navenu Project wWENKHuTE NpaBoi KHOMKOMH no rpymne Output
E quations,3atem wieskuure NieBoit KHOMKoH New OutputE quations .

2. B orkpoiBiemcs okke New Output E quations pseure uvs ypag-
Hehws (Hanpmvep, VSWR equ) u Haxmure Create. OTKpPoeTcs OKHO
VSWR equ.

3. Lignkuure Draw>Add Output E quation. Oripoercst okxo Add Mess-
urementE quation . :

17
4.B okne Variable name BBenMTe WM HOBOH NEpeMEHHOI, TOXKIECTBERHOM

rw...? Koropas Oyzer ucronk3opana i pacuéra KCB ( manpumep, Gamma2,

ecii HeoGxoum o BblkcTs KCB no BTopoMy BXOJIY M HOPOTIOIOCHHKE ).

5. B okne Measurement Type otverste Port paramefers u B okie
Data Sours Name orikpoifre uvs ucTouHuKa ( B Haiem ciyyae ~BRIDGE ).

6.B okne Measurement mgnkuure S, B obmactu Complex Modifier
omvetsre Mag , 2 B noste To PortIndex (Homep BeixoaHoro nopra) u 2 B none
From Port Index (Homep BXoaHOro nopra), Hakiuvas Ha CTpeJiKM Cripaga OT
HUX, 3areM Bakmure Apply. B okse VSWR_equ nogBHICS npsMOyrosbHUK,
WIPHAHMILHID K Kypeopy. LLEnkuure eBoi kHonkoi; B okHe VSWR_equ nos-
BHICS ypaBHeHHE, CBA3LIBaIOIIee napamerpbl S22 1 Gamma2.

7. Haxavure Ctrl E # HaGepure BTOpOE ypaBHEHME, B KOTOPOM Tepe-
MenHas Gamma2 uenonesyercs 1A eruncieHut KCB (VSWR , puc. 17).

8. LlIgnkHuTe 110 3HAUKY @ Add New Graph Ha nanenu HHCTpYMeH-
TOB.

9. Beeaure uvs rpaduka, sanpuvep, VSWR 8 nose Graph mame,
Boibepure Rectangularp o6nacru Graph Type u naioiure Create.

10. B manenu Project wenxuure npasoil KHONKOH MbILIKM [0 Ha3Ba-
HHIO HOBOrO rpad uka 1 BbibGepure 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 8 oxowike Measurement T ype, Output E quations1 8 okowke
Document Name 1 VSWR s okouike E quation Name. lgnxaure OK.
12. gmitre npaBoit kHONKOH MO NOMO Tpag MKa, B NOABHBILEMCA
OKHe HE/KHuTe onuuio Proper ties, orkpoitre 3aknaaxy Labek.B okue Choose
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Axks omversre Left 1 u B oxowke Selecied Axs Label Beemire
VSWR2. [1{gnkuure OK.

13. LlenxuHure & Analyze Ha naneny uHcTpymeHToB. [1osBrTCS rpa-

G ux3asrciv oot KCB or vactosi{puc. 18).

S Siatien Degme
= B Crant S
- %3 wna

Toae 4
e | oA

% 0 WY 102 W) 5 9s
Frequace; EHz)

Puc. 18

Samendantue: ¢ nocnednx sepeusx Microwave Office epaghux ons KCB
MONCHO NOAYHUNTL SHAUINEALHO RPOUIE — C ROMON[LIO MOIL JCE HPOY2Aypsl, YMo,
nanpumep, 0na Si.

19

Hopsnox BeinonHenns padorn:

1. Tlony4urs HHAMBHAYAILHBI BAPMAHT 3K HA BbINONHEHE pa-
60Tel y npencmasarens.

2.Tlepenmears 3ayanue B pabouyio Terpas.

3. Mayunrs nonesoparessckuii uerepheiic nporpavmst Microwave
Office. T
4. C HCTIOb30BAHHEM MATEPHATIOR HACTOSIErO MOCODMs _BLITIOTHITE
TPEABAPUTCILHBIH PACUET MapaMeTpoB HJIEMEHTOB HCCIEAYEMOro yeTpoiicTea
CBY. Pesyncarst 3axecty 8 pabouyro Terpaip. ,

3. 3anycrurs nporpavmy Microwave O ffice. Habpare & padodem ok-
HE 3/IAHHYIO CXeMY YCTPOICTBA C HCTIOME30BAHMEM M UKPOTIONOCKORLIX 1M EH-
TOB. Paccuurars pasmephi 2/ieM eHTOB. 3amyCTurs M OJICAHPOBAHNE.

6.C nomorsio 3nementa T une obecniequrs BhNoMHEHIe Tpebosanmi, .
) OpM YIMPOBAHHBIX B 337AHMH. ;

7. JLONONHHTENLHBIC 3202 HYs :

- PACHET BIMAHUA 1107 PSIIHOCT H H3IOTORACHHS |

- pacy€r 2aBrchm ocTH KCB mnn K BB or uacrorsi.

8. 35 HECT 1 Pe3yILTaThI M OLIENUPOBAHMS B paBosyIQ TCTPALL,

Ovy&r nonken cogepaaTh:
1) cxemy, HCXOMHBIE MAHHBIE W PE3YALTATEI NPEIBAPHICLHOTO pacyé-

2) TOTIONOF HKO YCTPOHCTBA C YKA3AHHEM pasmepoe:
3) pE3yNLTATHI M O THPOBAHMS .

Konrponsusie Bonpocs:

1. TIprHuUn fefcTBIS WiaeigiHORO HANPARIE HHOrO OTRETHITIC/S.

2. Da30BbIE COOTHOLIEHHS V18 BOMH HA BbIXOAE uLeli]) Horo natpasneH-
HOF O OTBETRHIEIS. :

3. Matpuua paccesinus ruGpuanoro konbLa AP PABHBIX ClirHa-
Jax Ha BbIXOJIax.

4. TMapamerpei. obecneunsaronine HEPABHOE JEne UE K OLUHOCTEH
HA BBIXO@X.

3. [IpHHUAN BeficTR s rHGPHAHONO KOABLA.

6. Marpiitia paccestua ruGpuaHoro kol fPH PABHLEX CHIHANAX
Ha BBIXOAAX.
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7. IlpHHuMn JEHCTBHS M CXeMa peannsauuu JHCKpETHOr o ¢ azos-~
pamiareis Ha KOMM yTHUPYEMBIX JTHHHAX.

8. lpurumn JeficTBHI M cxeMa peanysailyy AWCKPETHOro ()azor-
pamaTelis Ha OCHOBE HArPYKEHHOM JTHHHH.

9. ITpuHuMn NefCTBAS M CXeMa peanmauiu NPOXOJIHBIX JHCKPET-
HBIX (a3oBpamaTeNeii M OCTOROrO THIA,
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