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[MpasunbHana passoaka cetent RS-485

%l Rus ITapamMeTpuYeCKHi MOMCK aApaiBepoB uHTtepdeica RS-485

Ilenp HacToOsIIEH CTAThU - MPENOCTABUTh 6a30Bble PEKOMEHMAIUY 10 BHIOOPY CXeMHl COeJUHEHWH M ceTed Ha
ocHoBe RS-485. Crnenudukanust RS-485 (obunuanbuoe Ha3Bauue TIA/EIA-485-A) He HaeT KOHKPETHHIX MTOSICHEHUH 10
OBOAY TOrO, KaK MOJIZKHA OCYILIECTBJIATHCS pa3Bogka ceTed RS-485. OpgHako OHa IpenocCTaBiIsieT HEKOTODPHIE
peKoMeHOauuu. OTU PEKOMeHAalluy U WHXKEeHepHas IPaKTHKa B 0071acTU 00paboTKM 3BYKa IIOJI0KEHEI B OCHOBY 3TOH FLASH namsTs
crateu. ONHAKO IIPefCTaBIeHHbIE 3[1eCh COBETHl HU B KOEM Cllydae He OXBAThIBAIOT BCEr'0 Pa3HOOOpa3ust BO3MOZKHBIX ¢ SPI unTepdeicom
BapHaHTOB IIOCTPOEHUS CEeTEH.

RS-485 mepemaer nudpoByo mHGOPMaUWI0 MeXOy MHOTUMU OObeKTamu. CKOPOCTh Iepemaydyd HAHHBIX MOXKET
mocturath 10 M6uT/c, a MHOrOAa M IHpPEBHINATh 3Ty BenuuuHy. RS-485 mpernHasHauyeH sl Iepefadud 9TOH
nHpoOpMaluuy Ha 3Ha4YUTe/IbHEIEe paccTosHus, ¥ 1000 MeTpOB XOPOIIO YK/IaAbIBAeTCsI B er0 BO3MOXKHOCTH. PaccrosiHue )
¥ CKOPOCTbH Ilepefiady¥ HaHHHIX, C KOTOPEIMU RS-485 MOXKeT yCIIeIHO HUCII0Ib30BaThCsI, 3aBUCST OT MHOTHMX MOMEHTOB RUC ABEL RU
npu pa3paboTKe CXeMbl MeKCOeOUHEHUN CUCTEMEL. ;

onTtoBan npogaxa xabensn

KabGens
TEKCT ellle
RS-485 cnipoekTupoBaH Kak OanaHCHas cucTeMa. [Ipore roBopsi, 3T0 03HAYaeT, YTO, IOMUMO 3eMJISTHOTO, UMEEeTCS
ABa IIPOBOMA, KOTOPEIE UCIIOJIB3YIOTCA OJIs I[lepefayu CUrtasia.

WIRE# WIRE §2

DATR N p m DATA OUT
v v

Puc. 1. BanaHcHas cucmema ucno/b3yem, noMumo 3eMaAs1H020, 08a nposoda 015 nepedayvu OaHHbIX.

Cucrtema Ha3bIBaeTCs OallaHCHOMH, IIOTOMY 4YTO CHUTHAJI Ha OOHOM IIPOBOME SIBIIAETCS uUaeajibHO TOYHOM IIPOTUBOIIOJIOKHOCTBIO CUTHAJIa Ha

BTOPOM IIPOBOfe. [IPyrUMU CIIOBAMU, €CIU ONWH IIPOBOJ IepefaeT BHICOKWUM YPOBEHBb, OPYTOi MPOBOZL OyHET repefaBaTh HU3KUHM YPOBEHBb, U
HaobopoT. CMm. Puc. 2.
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Puc. 2. CueHanbl Ha d8yx nposodax 6anaHCHOU cucmembl UOeasbHO NPOMUBONOAONCHDL.

HecMmotpss Ha TO, yTo RS-485 MOXKeT yCHEIIHO OCYIIeCTBIATH Ilepefady C HCIIOIb30BaHUEM pPa3/IMYHEBEIX TUIOB Iepefalollel cpennl, OH
IOJI2KEH HCIOJIb30BAaThCS C IIPOBOOKOM, OOBIYHO HAa3KIBAEMOH "BUTas mapa'.

YTo TaKoe BHTas Iapa M No4YeMy OHa MCHOJIb3yeTCs?

Kak crenmyeTr u3 ee Ha3BaHWs, BUTas IIapa - 9TO IIPOCTO Ilapa MPOBOAOB, KOTOPHEE MMEIOT PaBHYIO IJIMHY M CBUTHL BMecTe. Mcnonb3oBaHue
nepefaTyuKa, oTBevalomniero tpeboaHusaM crnenudukanuu RS-485, ¢ kaGeneM Ha OCHOBe BUTOM Ilaphl, YMEHbLIAET [Ba IJIaBHBIX MCTOYHHKA
npobieM Aysi pa3paboTYMKOB OBLICTPORENCTBYIOUIUX TEPPUTOPHUANIBHO PACIPENesIeHHBIX CeTel, a MUMEHHO HU3JIydaeMble 3JIeKTPOMarHUTHEIE
IIOMEXH U UHAYLHUPYeMEble 9JIeKTPOMarHuTHbIe IIOMeXH (HaBOOKa).

H3J'Iy'-laeMBle 3JIEKTPOMAarHUTHbIE€ IIOMEeXH

Kak mokaszaHo Ha PUCYHKe 3, BCSAKUHI pa3, Korga Oy rnepena4dyu PIH(IJOpMaHI/II/I HCIIOJIB3YIOTCSA UMITYJIBCBI C KPDYTBIMHA q)pOHTaMI/I, B CUTHaAJIe

NPUCYTCTBYIOT BHICOKOYACTOTHHIE COCTaBISAIONUIME. DTH KPyThle QPOHTH HYXKHBI IpU 00JIee BBICOKHMX CKOPOCTSIX, YeM CIOoCOOeH o0ecnednuTh
RS-485.
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Puc. 3. Popma cuzHana nocaedosamesbHOCMU NPAMOY204bHbIX UMNYAbco8 ¢ yacmomou 125 kI'y u ee BIID

Tlony4eHHbIE B UTOT€ BLICOKOYACTOTHBIE KOMIIOHEHTHI 9TUX KPYTHX (PPOHTOB BMECTE C AJIMHHLIMY IIPOBOIAaMH MOTYT IIPUBECTHU K U3JIyYEHHUIO
3JIeKTpOoMarHuTHHX noMex (EMI). BanaHCHast cucTeMa, MCIOJIb3YIOIIasl JIMHUY CBSI3M Ha OCHOBE BUTOM IIAaphl, YMEHbIIAET 3TOT 3G deKT, gemnas
cucteMy He3bGhEeKTUBHBIM H3jIydaresieM. OTo paboTaeT Ha OYeHb IIPOCTOM IpUHNHUIE. ITOCKONBKY CUTHAJIbl Ha JIMHHUSAX PaBHBI, HO MHBEPCHHL,
H3Iy4aeMble OT Kaxk[oro IPOBOfa CUTHAJH GyOyT TakXkKe UMeTh TeHOEeHIUI0 ObITh PAaBHEIMM, HO HHBEPCHBEIMH. ITO CO3haeT 3hdeKT IogaBIeHus
ONHOTO CHTHAajla [APYTHM, YTO, B CBOIO OuYepenlb, O3HA4YaeT OTCYTCTBHE OSJIEKTPOMArHUTHOTO H3Iy4deHus. OOHAKO, 3TO OCHOBAHO Ha
NIPEAIoIOKEeHNY, YTO IPOBOAA UMEIOT TOYHO OOUMHAKOBYIO [AJIMHY ¥ TOYHO OOWHAKOBOE paclojiokeHue. II0CKOJIbKY HEBO3MOXKHO OHOBPEMEHHO
UMeTh OBa IIpPoBofila abCOJIIOTHO ONWHAKOBO PACIOJIOKEHHBIMH, IIPOBOfa MHOJIKHBI OBITH ONIM3KO [APYr K OPYry HACKOJIBKO BO3MOXKHO.
CKpy4HBaHUe IIPOBOMIOB ITOMOTAeT HEHTPalu30BaTh JI000€ OCTAaTOYHOE 3JEKTPO-MarHUTHOE U3JIydYeHHe H3-3a KOHEUHOTO PAaCCTOSHUS MEXKAYy
IOBYMsI IPOBOLAMH.

I/IHnyunpyeMHe JJIEKTPOMAarHUTHbIE IIOMEeXH

HWHgyuupyeMble 3J€KTPOMarHUTHEIE IIOMEXU - B OCHOBHOM Ta e camas IpoGjeMa, YTO M U3jIydaeMble, HO Ha000poT. MexXcoenuHEHus,
HCIOIb3yeMble B CHCTeMe Ha OCHOBe RS-485, TakXke MHeWCTBYIOT KakK aHTEHHA, KOTopas IIOJIy4YaeT HeXKejlaTeJIbHblE CHUTHAJBL. OTHU
HexXeJlaTeJIbHEIE CUTHAJIBI MOTYT MCKaXkaTh IIOJIe3Hble CUTHAJE, YTO, B CBOIO Odepenb, MOXKET IPUBECTH K ommMOKaM B JaHHBIX. o TOl Xe
caMoii NpUYKHe, II0 KOTOPOW BHUTas Iapa MoMoraeT IpefoTBpalllaTh M3JlydeHHe 3JIeKTPOMArHUTHBHIX IIOMeX, OHa TaKxXKe IOMOXKeT CHU3UTh
B/IMSIHME HABOOUMEIX 3JIEKTPOMAarHUTHBHIX ITOMeX. II0CKOJNbKY [iBa IIPOBOAA PACIIOJIOKEHB BMECTe M CKPY4YeHEl, LIyM, HaBe[leHHHH Ha OTHOM
npoBofe OymeT MMeTh TEHAEHIWIO OBITh TEM JKe CaMbIM, YTO M HaBEAEeHHBIH Ha BTOPOM IIPOBOfe. OTOT THUI IIyMa Ha3bIBAIOT "CHH(A3HEIM
mwymoM". TTockonpKy npueMHuKY RS-485 npegHa3HaveHH! Oj1s1 00HaPyKEeHUsI CUTHAJIOB, KOTOPHIE SIBJISIOTCSI IPOTUBOIIOJIOKHOCTBIO OPYT OpPYyTa,
OHM MOTYT JIETKO ITOfaBISATh IIyM, KOTOPHIH SBJISIETCS OGIIKUM [iJIT 060UX IPOBOLOB.

BosHOBOE CONPOTHBIIEHHE BUTOH IIapbl

B 3aBHCHMOCTH OT TeoMeTpHH Kabenss ¥ MaTepHasioB, WCIOJIb3YEMBIX B H30JISIUH, BUTas Mapa OymeT o67amaTh COOTBETCTBYIOIIMM
"BOJIHOBEIM COIIPOTHUBJIEHHEM (XapaKTEPUCTUYECKUM KMIIelaHCOM)", KOTOpoe OOGBIYHO OIpefesseTcs: ee NpousBogutesieM. Crnenudukaius
RS-485 pekoMeHAyeT, HO SBHO He HaBSI3bIBAET, YTOOBI 3TO BOJIHOBOE COIPOTHBIIeHHE ObIIO paBHO 120 OM. PekoMeHpauust 9TOro MMIlefaHCa
HeoOxoguMa OJIsi BHIYMCIIEHUSI HaWXyAIled Harpy3Kd M OUANa30HOB CHHGA3HBIX HAIPSKEHWH, ONnpeneNieHHbIX B cunenudbukamuu RS-485. Ilo
BCEHl BHUAMMOCTH, ClenudUKaluMs He QOUKTyeT ITOT HMIEJAaHC B HHTepecax Tubkoctu. Ecnu mo KakuM-nuGo NpUYWHAM HE MOXKET
ucnonbs3oBaThcs 120-oMHBIH Kabenlb, PEKOMEHAYEeTCsI, YTOOB HauXYAIINUH BapUaHT Harpy3Ku (JOMyCTHMOE YHUCIIO IIepPefaTIYNKOB U IPUEMHUKOB)
¥ HauXyAllve AUana30HB CHH(GA3HBIX HANPSIKEHWH ObIIM OBTOPHO PAaCCYUTAHH, JaOHl YAOCTOBEPUTHCS, YTO NMPOEKTHUPyeMas CUCTeMa OynmeT
paborarts. [Tyonukanus TSB89 comepKUT pa3nes1, CIenUanbHO TOCBSAIIEHHbIH TAKUM BEIYUCIICHUSIM.

Yucio BHTHIX Iap Ha KaxKAbIH NepeJaTduk

Temepb, Korga MBI IIOHMMaeM, KaKOW HyXeH THUIl Kabess, BO3HHMKAeT BOIPOC O TOM, KaKMM KOJIMYEeCTBOM BUTHIX IIap MOXKET YIPaBIIATh
nepepgatyuk. OTBET KOPOTKHIA - TOUHO OfHOM. XOTS NepefaTYiK U MOXKeT IIPXU HEKOTOPHIX 00CTOSITENILCTBAX YIPaB/IsATh 60jlee 4eM OfHOM BUTOH
rapo, 9To He IPEfyCMOTPEHO celnpuKanuen.

Cornacyioniue pe3ucTopbl

TIOCKONIBKY 3aTPOHYTH BHICOKHME YaCTOTHI ¥ OOJIbIINE PAaCCTOSHUS, JOJIKHOe BHUMaHHUE [IOJIKHO OBITh yresieHo 3¢ddeKTaM, BOSHUKAIOUIUM B
NUHUAX cBI3u. ONHAKO, JeTalbHOoe 00CyXaeHHe 3TUX 9(PPEeKTOB U KOPPEKTHHIX METONOB COTJIACOBAHMUS [laJleKO BHIXOJUT 3@ PaMKK HACTOSIIeH
craThu. IloMHS 00 3TOM, TEXHMKa COTJIaCOBaHHS OymeT KpPaTKO pacCMOTpPeHa B CBOEH IpocCTelilnel ¢popMe, MOCTONBKY, TIOCKOIBKY OHa MMeeT

oTHomIeHne K RS-485.

Coryacyomuii pe3ucTop - 3TO IPOCTO PE3UCTOP, KOTOPHIM YCTAHOBJIEH Ha KpaiHeM KOHIle WM KoHIax Kabens (Puc. 4). B upeane,
COIIPOTUBIIEHHE COTJIACYIOIIET0 PE3UCTOPA PABHO BOJIHOBOMY COIIPOTUBIIEHUIO KabGens.

PROPER TERMINATION LOCATION RT =2
LOGATION AT =Zg TWISTED PAIR WITH CHARACTERISTIC IMPEDEN CE OF Zg Rr=1206
Rr=121Q EXANPLE: Zp=120Q

Puc 4. Coenacyroujue peaucmopbl 0A%4CHbL UMEMb CONPOMuB.eHue, PA8HOe 801HOBOMY CONPOMUB/IeHUI0 8umoll napul U 00AHCHbL
pasmeuw,amucs Ha OanbHUX KOHUAx Kabeas.

Ecnu conmpoTuBIEHMe COTJIaCyIOIIUX PEe3UCTOPOB HEe PABHO BOJIHOBOMY CONPOTHUBIIEHHIO Kabess, NPOU30UAeT OTpaikeHue, T.e. CHUTHAI
BEpHEeTCs 1o Kabeno o6paTHO. ITo onuckiBaeTcs ypaBHeHueM (Rt-Zo)/(Zo+Rt), rme Zo - conporusienue kabens, a Rt - HOMUHAT COTrIACyoOIIETo
pe3uctopa. XoTs, B CHJIy OOIYCTUMBIX OTKJIOHEHUU B Kabelle U Pe3UCTOpe, HEKOTOpOe OTpakeHWe Heu30eKHO, 3HaYUTEIbHbIE PaCXOXKIEeHUs
MOT'YT BBI3BaTh OTPAXKEHUS, JOCTATOYHO OOJIBIIKE [T TOT0, YTOOLI MPUBECTH K OIIMOKAM B HaHHBIX. CM. PUCYHOK 5.

TWISTED PAIR CHARACTERISTIC IMPEDANCE =1200

-
P J ;
TRANSMITTER Y CASE1 =540
50 FEET 150 FEET CASE 221200
SIGHAL MEASURED
AT THIS POINT

(DIFFERENTIALLY)
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Puc. 5. Ucnoav3ys cxemy, NOKA3AHHYK HA 8ePXHeM PUCYHKe, CuzHaa caeea Gbla noayueH ¢ MAX3485, HazpydceHHbiM Ha 120-0MHY0 8umyio
napy, u 54-omHuiM coeaacyrowum peaucmopom. CueHas cnpaea 6bia noAyYeH Npu KOPPEKmMHOM CO21dCO8AHUU C NOMOWbI0 120-0MHO20
pesucmopa.

TomHs 06 9TOM, BaXKHO 0GECIIeYNTh MaKCUMaIbHO-BO3MOXKHYI0 GJIM30CTh 3HAYEHH COIPOTUBIIEHUS COTTIACYIOIIET0 PE3UCTOPA U BOJIHOBOTO
COIPOTHBIIEHUsI. MECTO YCTAHOBKU COTJIACYIOIIEr0 PE3UCTOpa TaK-Ke OYEHb BaxXHO. COryIacymolye Pe3uCTOPhl HOJIKHBI BCETHa pa3MeLaThCs
Ha [ajJbHUX KOHIAX Kabess.

Kak o0Inee mpaBuiIo, COTJIACyIOUe DPE3UCTOPH NOJIXKHEI OBIThH IMOMENIeHH Ha OOOWX MHaNbHUX KOHIIAX Kabens. XoTs NIpaBUIbHOE
coryjacoBaHue 060MX KOHI[OB abCOITIOTHO KPUTHYHO AJIsT OOJIBIIMHCTBA CUCTEMHBIX AU3aHHOB, MOXKHO yTBEPXKAATh, UTO B OOHOM CIIeIIMaIbHOM
cilyqae HeOOXOOMM TOJIBKO OfWH COTJIACYIOIIWHM PEe3UCTOp. ITOT Ciydall MMeeT MeCTO B CHCTeMe, B KOTOPOM HMeeTCs eAWHCTBEHHBIN
nepefaTydK, ¥ 9TOT €OUHCTBEHHBIN IIEPEJATUYMK PACMoJIOKeH Ha HajdbHeM KOHIe Kabesns. B aToMm ciy4ae HeT HEOGXOOWMOCTH Pa3MeL[aTh
COTJIaCYIOUINH Pe3UCTOP Ha KOHIlE KabesIs ¢ TepefaTIYNKOM, IIOCKOJIbKY CUTHAJI BCETfia PacIpOCTPaHSIETCs OT 3TOTO IepefaTunkKa.

MaxkcHuMaJIbHOe 9HCJIO IepeJaTuYHKOB H IPHEMHHKOB B CETH

TIpocrTetiiast ceTh Ha ocHOBe RS-485 COCTOUT U3 OOHOTO IlepefaTYMKa M OJHOTO NMPUEeMHHUKA. XOTs 3TO U MOJIE3HO B Psifie IPUIIOKEHUH, HO
RS-485 mpuBHOCHUT GonblIyio TEOKOCTh, paspelnas 6ojiee OOHOTO NMPUEMHUKA U IepefaTdyMKa Ha OJHOHM BUTOU mape. [JOIyCTHMBIH MaKCUMyM
3aBHCHUT OT TOT'0, HACKOJIBKO Kax/loe U3 YCTPOMICTB 3arpyzxaeT CUCTEMY.

B upmeansHOM Mupe, BCe IPUEMHUKHN M HEaKTHBHHIE IlepefaTYuKHu OymyT MMeTh O€CKOHEUYHBIH MMIIeJaHC M HUKOTha He OyOyT HarpyxaTh
cucteMy. B peasbHOM Mupe, OOHAKO, TaK He ObBaeT. KaXOblli IpHEMHUK, NOOKIIOYEHHBIH K CETH U BCE HEaKTUBHBIE IlepefaTyuKy
YBENIMYUBAIOT HArpy3Ky. YToOb [TOMOYb Pa3paboTUnKy ceTh Ha oCHOBe RS-485 BHISICHUTH, CKOJIBKO YCTPOMCTB MOT'YT GBITH HOOABIEHH K CETH,
OBI7Ia cO3haHa TMIIOTeTHYeCKasi efUHWIA, Ha3blBaeMas "eOuUHMYHAs Harpyska (unit load)". Bce ycTpoiicTBa, KOTOphIe IOOK/IIOYAIOTCS K CETH
RS-485, momKHBEI XapaKTepHU30BaThCSI OTHOLIEHHEM MHOXKHTEeNIe WIM OoJIell eOWHUYHOM Harpy3ku. [IBa mpumepa - MAX3485, KOTOpHII
cnenudUIUpPOBaH KaK 1 eguHU4YHAs Harpy3ka, © MAX487, KOTOPHY crnenudUIUPOBaH KakK 1/4 eQUHWYHON HaArpy3ku. MaKCHMabHOE YUCIJIO
e[IVHUYHBIX HArpy30K Ha BUTOU Mape (IpPHHUMAs, YTO MBI UMEEeM [eJI0 C HOJIKHEIM 00pa3oM COTJIACOBAHHHIM KabesneM, UMEIOIIUM BOJIHOBOE
conportusnerue 120 Om unu Gombiue) - 32. [ IPUBEOEHHBIX BHIIIE IPUMEPOB 9TO 03HAYAET, YTO B OfHY CETh MOTYT OHITh BKJIIOUEHEH! [0 32
ycTporictB MAX3485 unu go 128 MAX487.

IIpuMepsI NPaBHIBHBIX CETeH

BoOpYXUBIINCH TPUBEEHHON BhIIle HH(MDOPMAaIel, Mbl TOTOBEL Pa3paboTaTh HEKOTOPHIE CETH Ha OCHOBe RS-485. BOT HECKOIBKO MPOCTHIX
NPUMEPOB.

OOuH nepeJaT4vK, OOUH NPHEMHHK

TIpocTeiiniast CeTh - 3TO OOUH IepefaTYuK U OOUH IpueMHUK (PucyHok 6). B 9ToM mpuMepe, COTJIacyIOIUN Pe3UCTOp IIOKa3aH Ha Kabeye Ha
CTOpOHe IepefaT4yhKa. XOTSI 3HeCh 3TO Heo0s3aTeNlbHO, BEPOSTHO XOPOIIed NPHUBLIYKOW OBUIO OBl IIPOEKTHPOBATH CETH C OOOMMHU
COTJIACYIOIIMMHU Pe3UCTOpaMu. ITO MO3BOJAT IepeMeljaTh IepefiaTiyuK B MeCTa, OTIMYHEE OT JajbHEero KOHIA Kabesls, a TakXKe II03BOJISeT,
€CJI¥ B 9TOM BO3HUKHET HeOOXOIUMOCTh, TOOABUTE B CETH HOIOITHUTEIbHEE TIePefaTINKHY.

TERMINATING RESISTOR Ry=Zj

/ TWISTED PAIR \
DATAIN N %, DATA OUT
<Ry Ry<s
(J(J
TRANSMITTER RECEIVER

CHARACTER IMPEDANCE
Iy

Puc. 6. Cemb RS-485 ¢ 00HuUM nepedamuukom u 0OHUM NPUeMHUKOM
OpuH nepefgaTyuK, HECKOJIBKO IPHEMHHKOB

Ha pucyHKe 7 npencraBieHa CeTh C ODHUM IlepefaTYNKOM U HECKOJIBKMMU IIPUEeMHHUKaMH. 3[1eCh BaXKHO, YTOOBI PACCTOSIHUSI OT BUTOH Iaphl

00 IIPUEMHHUKOB OBLIH KaK MOXKHO Kopoye.
TERMINATING RESISTORS
TRANSMITTER TWISTED PAIR Rr=Ip
DATA IN N y f— N
<Ry <Ry
—— \_Sl
/‘/’ SHORTAS

KEEP AS

CHARACTERISTIC  posSIBLE DATR UUI .
IMPEDENCE = Zg

DATA OUT

RECEIVER #1 RECEIVER #n

Puc. 7. Cemb RS-485 ¢ 00HUM nepedamuukom U HeCKOAbKUMU NpuemMHuUKamu
[IBa mpueMonepegaTIYHuKa

Ha PUCYHKE 8 IIpencTraBjieHa CeThb C [ByMd IIpueMoliepefaTiukKaMu.
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TERMINATING RESISTOR
Rr=Ip

TWISTED PAIR
L N

CH)’(RRCTERISTIC
IMPEDENCE =Zg

TRANSCEIVER

Mfff

TERMINATING RESISTOR
Rr=Ip

TRANSCEVER

Puc. 8. Cemv RS-485 ¢ 08yms npuemonepedamuyukamu

HecKoJIBKO IpueMonepesaTiYuKkoB

Ha pucynKe 8 mpepcTaBleHa CeThb C HECKOJIBKUMHU IIpueMollepefaTdMKaMu.
NpHEeMHHUKaMHU, BaKHO, YTOOBI PACCTOSIHUS OT BUTOM IIapHl 10 IPHEMHHUKOB ObIIM KaK MOXKHO KOpOdYe.

Kak u B opuMepe C OOHUM IlepefaTYuKOM M HECKOJIBKUMU

CHARACTERISTIC
IMPEDENCGE = Zg

TWISTED PAIR

TERMINATING RESISTOR

Eaoans

E
DATA N o DATA IN
a8
1 Eg .
DATR OUT <3 DATA OU
TRANSCEIVER #1 TRANSCEIVER #2

TERMINATING RESISTOR
Rr=Ip

KEEP AS SHORT
AS POSSIBLE

TRANSCENER #n

Puc. 9. Cemb RS-485 ¢ HeckoabKuMu npuemonepedamiukamu

IIpuMepbl HeNIPaBHIBHBIX CETeH

Huxke npencTaBileHB NPUMePH HEIPABUJIBHO CKOHOGUIYPHPOBAHHBIX CHCTeM. B KaXXOmoM IpuMepe CpaBHUBaeTCs ¢opMa CHUTHaa,

MIOJTy4YeHHOTO OT HEKOPPEKTHO pa3paboTaHHOM ceTH, ¢ GOPMOH CUTHAasa, MOJIyYeHHOI'0 OT HOJIXKHLIM 00pa3oM pa3paboTaHHOM cucTeMbl. Popma
CUrHasa usMepsinack guddepenunanbHo B Toukax A u B (A-B).

HecorjiacoBaHHasi ceThb

B sToMm mpuMepe, Ha KOHIIax BUTOH IIapel OTCYTCTBYIOT COTIJlaCyrolliyie pe3uCTOPHI. HOCKOJ’II:KY CHUTHAJI paClIIpoOCTpaHsAEeTCA OT UCTOYHUKA, OH

CTaJIKUBa€eTCs C OTKpI:ITOfI 1IeMbI0 Ha KOHIIe Kabessi. ITo IIPUBOOUT K PAacCOrjiaCOBaHUIO UMII€JaHCOB, BBI3bIBAsA OTPaXKeHue. B Ccliy4dae OTKpI:ITOfI
nenu (Kak II0Ka3aHO HUXKe), BCA 9HEPrus OoTpaXxaeTcCs Ha3a[ K UCTOYHUKY, BEI3bIBas CUJIbHOE HCKaXXeHUue (bOpM]:I CHUTHala.
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Puc. 10. HecoznacosaHHas cemb RS-485 (sgepxy) u ee umozo8asn ¢popma cueHaaa (cae8a) no CpagHeHUIo C CU2HA/NI0M, NOAYYEHHbIM Ha
Npasu/bHO co2/1aco8aHHOU cemu (cnpasa)

HenpaBuibHOE PaclojIOXKeHue TEPMHUHATOPA

Ha pucynke 11 cornacymomuid pe3ucTop (TepMHHATOpP) HIPUCYTCTBYeT, HO

ero pasMelleHne OTIN4YaeTCsd OT [aJIbHero KOHIa Kabens.

TTockonBKy CHUTHaJI pacIpoCTpaHsieTCsl OT MUCTOYHUKA, OH CTaJIKUBaeTCs C [BYMs PaccorjlacoBaHUSMH HMIefaHca. [lepBoe BCTpedaeTcs Ha
corjacylneM pe3ucrope. [laxke IpU TOM, YTO PE3HCTOP COTJIACOBAH C BOJIHOBBIM COIPOTHUBIIEHUEM KabeJls, ecTh ellle Kabeb 3a Pe3uCTOPOM.
OTOT MONONHHUTENbHEIN Kabellb BEI3EIBAET pAacCOTjlacOBaHMe, a 3HAYUT M OTpaikeHHe CHTHajlla. BTopoe paccoriiacoBaHue, 3TO KOHeI
HeCOTJIaCOBAHHOI0 KabeJs, BefeT K NOMOIHUTEIbHEIM OTPaKeHHUSIM.
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Puc. 11. Cemb RS-485 ¢ HenpasuibHO pa3dmeuw,eHHbIM CO21acCyloWUM pe3ucmopom (8epxHull pUCYHOK) U ee umozoeas ¢popma cuzHaaa (caeea)
Nno CPABHEHUIO C CUZHAAOM, NOAYYEHHbIM HA NPABU/IbHO CO2/1ACOBAHHOU cemu (cnpasa)

CocraBHBIE KaGen

Ha pucynke 12 umeercs enblii psg mpo6jieM ¢ opraHusanueid MexkcoenuHeHuii. [lepBast mpoGiieMa 3aKJIIOYaeTCs B TOM, YTO [ApaiBephl
RS-485 pa3paboTaHbl Oy YIPaBIEHHUS TOJLKO ONHOM, NMPaBUJIBHEIM 00pa30M COTrJIaCOBAHHOM, BUTOM Mapoi. 3mech Ke KaxKObli IepefaTdyuk
VIpaB/sieT YETHIPbMS IIApayJIeIbHBIME BUTHIMH IIapaMu. JTO O3HA4aeT, 4To TpeGyeMble MWHHUMAJbHEBIE JIOTHYECKHE YPOBHU HE MOTYT
rapaHTUpPOBaThCA. B [ONONHEHHEe K TsAXKeJIOoM Harpyske, MMeeTCs paccorjlacoBaHHMe HMIIElaHCOB B TOYKe, I'7le COEAUHSIIOTCS HECKOJIBKO
kabereil. PaccoriacoBanue UMIIEaHCOB B OYePeqHON pa3 03HavaeT OTPaXKeHUsI U, KaK CJIe[ICTBHE, UCKakeHue CUTHasa.

Puc. 12. Cemv RS-485, HeKOppeKmHo ucCno/b3yrow,as HecKko/abko 8umblx nap
O IuHHbIE OTBETBUTEIH

Ha PUCYHKE 13, kabenb KOPPEKTHO COrjlaCoBaH U IlepefaT4YMK HarPyXKeH TOJIBKO Ha OJHY BUTYIO IIapy; OOHAKO CEerMeHT IIPOBOMa B TOYKE
THOAKJIIOYEeHUs (OTBeTBUTENb - stub) IIPDUEMHHUKa Ype3MepHO ONIUHHBIA. [[JIMHHBIE OTBETBUTEJIM BBI3LIBAIOT 3HAYUTEJIBHOE paccorjiacoBaHue

HUMIIEJaHCOB 1, TAKUM 06pa30M, OTpaXxeHue CUurHamia. Bce OTBETBUTEH [OJIKHBL OBITH KaK MOKHO Kopo4e.
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Puc. 13. Cemb RS-485 ucnoavsyrowas 3-memposbiili omeemaumeb (DUCYHOK €8EPXY) U ee umoeosblli cu2Ha (caeea) no CpasHeHuro ¢
CU2HA/0M, NOJAYYEHHbIM C KOPOMKUM OmeemsieHuem
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