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5. Cranpapt HART
(Bepcud S)



HART (Highway Addressable Remote Transducer — Anpecyemsiit [uc-
TannHorHs Marncrpanssiit [IpeodpasoBatens) npoToK01 AB14ETCA CTAH-

JAPTHEIM NIPOMBIIITERHEIM TPOTOKOTOM 414 00MEHA JAHHHIMH C HHTEI-
TEKTYaTBHBIMH ePBHYHEIMH VCTPORCTBAMH.
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YcnorHbie obosnavenua: MK — nporpammupyemsiit konTponnep; ¥C0 — YCTPOWETBO CBA3N C 06bekToM; MK — nepcoxansHbIf KomnbloTep.

Puc. 1. CrpyktypHana cxema nogkniouenus HART-ycTpoitcTs:

a) CTaHAAPTHBIA BaPUAHT — UUPPOBOM KaHAN KTOUKA-TOYKA» C aHANOTOBLIM CUFHANOM:

6) MHOroTOYEeYHbIN BAPUAHT — LK(POBON KaHan (Toﬁéhbrua-muua) 6e3 nepepaun aHanoOroBOro CUrHaNa, Ho € YRaNEeHHbIM NUTaHNEM MO LENAM CBA3N
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Figure 1.7 -- Dlustration of Contiuous Phase FSK



AHAnoroBbiN
curHan

A - 3anpoc segyiyero (HART-repmusan, 1K v 1. n.)
B — o1BeT BEAOMOrO (AaTHMK, Npeobpa3osartesib 1 1. 0.)

Puc. 3. Koauposanne HART-curnana
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Puc. 3. Npeobpasosarens Hanpsaxexme-1ox Ha MAX9943

B janunoil cxeme 3aBHCHMOCTD MKV
BXO/IHBIM HaNpsKeHHeM H TOKOM Ha Ha-
rpy3ke onucoiBaerca Bbipaxennem: V, =
(R2/R1) x Ry ¥ Ligun + Vigpe Thio-
BOE 3HAUEHHE HArPY304HOrO CONPOTHBIE-
HHS MOXET COCTABAATh Heckoabko KOM,
B arom npumepe: R1 = 1 kOm; R2 = 10
KOM; R = 12,5 OM; R, = 600 On.

Jlas  npeofpasoBanusg BXOJHOTO Ha-
npsukenns 2.5 B B tox £20 MA onop-

Hoe Hanpsxenne V.. JA0WKHO GbiTh

pasto 0 B. Uro6ur noayuntsh ToKoBbIil Bbi-
x01 4...20 MA 13 BXOAHOrO HanpsKeHus
0...2,5 B, neoOxoauMo 3ajaTh CMelleHHe

JUISL TOCTOSHHOTO NPHCYTCTBHS B JIMHHK
roka 4 MA. Tlpu V. = -0,25 B sxon-
Hoe Hanpsukenne 0...2,5 B npeoGpasyer-
cqa B BeIXOAHOIH TOK 2...22 MA. OG6bluHo
pazpaGoTunkin BeIGHPAIOT HEMHOTO pac-
IIHPEHHBI IHHAMIYECKHIT AHanason 14
BOBMOJKHOCTH  NOCAEAYIOUeil  nporpaMm-
HOIl KaauOpoBKH. 3aBHCHMOCTH BXOJHOTO
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Puc. 8. Cxema sxniovennns MAX1452 g kayecrse npeofpasosarens ¢ TOKOBbIM BbIXOA0M




Vpoerur KkomMmMmyHHKanuoHHoro curdarza HART nporokona mokaszaHbl B
IIPHBEASHHON HHXe Tabauue. Bce 3HaYeHHA JaHBI MEXIY IMHKAMH CHrHajIa

(oBOHHAA aMILIHTVIA).

” s 2 min 400 mB
MrHan, nepegaHHbIN rMaBHbIM YCTPOWUCTBOM max 600 mB

min 0.8 mMA

Cwrnan, nepefaHHbIi NOAYMHEHHBLIM YCTPOWCTBOM max 1.2 MA

MuHUManbHbIA NOAYMHEHHLIA CUrHan,

3 : 184 mB
npeobpazoBaHHbIW Harpy3kou 230 Om
MakcumanbHbIN NOAYMHEHHbLIW CUrHan,

: e 1320 mB
npeobpa3zoBaHHbIn Harpy3kon 1 100 Om

UyBCcTBUTENLHOCTE NpPUEMHMKa or 120 mB pno 2.0 B
(DomkeH NpaBUNbHO NpUHUMATHL)
Mopor npuemHuka (QomxkeH WrHopupoBaTtb) ot 0 mB oo 80 mB




Iﬂpeamﬁynalcram Anp.|

KoHTponsHasn
—  CcyMMma

—— JlaHHble (ecnu ecTb)

—— CocTofiHME VCTPOMCTBa U CBASK

_ (Tonbko OT NOAYUHEH. K rNaBHOMY)
——Yucno dait

— KomMaHna

= Anpec (UCTO4YHMKA KU HA3HaA4YEeHWNA)
e  CTapToBbIA CUMBON




Part of Message Length in Bytes Purpose
Preamble 3t0 20 Synchronization & Carrter Detect
Start Delimuter I Synchronization & Shows Which Master
F . gl}::s:sla ila:e, Indicate Which Master, and Indicate
Commmand ! Tell Slave What to Do
Number Data Bytes ! Indicates Number Bytes Between Here and Checksum
g 0(1:f Master) Slave Indicates Its Health and Whether 1 did As

2 (f Slave) WMaster Intended

D 0252 f}rﬂle:t és:;ﬁ;j:th Command (Process
Checksum ! Exror Cotrol




KomaHobl HART

YHueepcanbHbie
KomaHObI

Komanaer HART nportokona pazaenesHsl Ha TPH TPYIIIEL:

MepBas rpynna, YHuBepcanbHbie KoMaHabl, cOAepPXUT (PYHK-
UMK, KOTOPbIe BbINMOMHAKTCH BO BCEX NEepPBUYHbIX nNpubo-
pax. 3To cneaywuwme pyHKUUKU:

CunTaTe Ha3BaHHE H3TOTOBHTENA H THN VCTPOHCTBA

Cuutats nepeuuHui napaMetp (PV) u equHHOEI H3MepeHHA

CaHTaTe TOKOBHIH BEIXOJ H MPOLEHT JHANa30Ha

CunTaTe 10 YeTHIpeX MpeJoNpelc/IeHHEIX JHHAMHYEeCKHX IMepeMeHHEBIX
CuHTaTh HIH 3aIHCATE 8-CHMBOIBHEIH T3T, 1 6-CHMBONBHEIH ONHCATENE, JATYV
CuuTaTts HIH 2anHCcaTh 32-CHMBOIBHOE COODIIEHHE

CunTaTe aAHana30H JaTYHKA. €JHHHIE H3IMEpPEHHA H KOHCTAHTY BPEMEHH
aeMnpHPOBAHHA

CanTaTh CEpHHHEBIA HOMEDP YVBCTBHTEIBHOIO 31€MEHTAa H OTPAHHYEHHA
CunTaTe HIH 3aIHCATh HOMED MOCIedHEeH COOpKH

3anHcaTe agpec B MOHOKaHalIe




PacnpocmpaHeHHble
KomaHObI

Btopas rpynna, PacnpocTtpaHeHHble KoMaHObl, COOEPXUT
PYHKUMU, KOTOPbIEe BbINONMHAKTCA BO MHOIMMX NMepBUYHbIX
npubopax, HO He BO BcexX. 3TO cneaywimne cpyHKUUN:

CuuTaTh BEHIOOP A0 YETEIPEX AHHAMHYECKHX MEepPEeMEHHBIX

3anHcaTs KOHCTAHTY BPEMEHH AeMI(QHPOBAHHA

3anHcaTe AHANA30H JaTYHKA

Kanubporats ( YCTaHOBHTE HOJIB. 3aJaTh IIKATY)

3agaTe PHKCHPOBAHHOE 3HAYE€HHE BEIXOJHOTO TOKA

BEINOIHHTE CaMO-JHATHOCTHKY

BrimoasHTE cOpoc

HacTtpouts Hones nepeuuHOH nepemenHo# (PV)

3anHcaTe eIHHHIE! H3MEPEeHHA NepBHYHOH nepeMernHoH (PV)

HacTpouts HONE H K03)QHUHEHT VCHISHHA TH(PO-aHATIOTOBOrO Mpeodpa-

30BaTeId
3anucaTts QVHKUHIO NpeoOpa3zoBaHus ( KBagpaTHuHad / THHEHHadA )
3anucaTs cepHAHBIA HOMEpP YVBCTBHTEIBHOTO 3JIEMEHTA

CunTaTe HIH 3aMHCATh Ha3HAYEHHA JHHAMHYECKOH NMepeMeHHOH




Cneyucpuveckue
KomaHOb! Mpubopa

Tpetbs rpynna, Cneunduvyeckmne KomaHaoel MNpubopa, co-
AepPXUT hyHKUMWN, YHUKaNbHbIe ANA KOHKPETHOro nepeuvY-
Horo npubopa. 310 cneayrwwne PyHKUNN:

CuauTaTe HIH 3a0HCATH 3HAYEHHE, OTCEKalpIlee HH3KHA pacxon
CtapT. cTON HIH OYHCTKA CyMMaTopa

CuuTaTte HIH 3anHcaTh QAKTOP ILIOTHOCTH 414 KATHOPOBKH
BriOpaTe mepBHUHYI NepeMeHHYK (BECOBOH PacXod HIH INIOTHOCTE)
CuauTaTh HIH 3anHCcaTe HHQOPMALHIO O MaTepHalax IpHOopa
HacTpouTs KanHOPOBKY YYBCTBHTEIBHOIO 3I€MEHTA




Pabomac
HeCKOJIbKUMU
2r1aeHbIMU

ycmpoticmeamu

lMpouedypa
mpaH3aKkyuu

HART npotokoa gonmyckaeT HalH4YHE ABVX IIaBHBEIX B cucTeme. OOBIMHO
NepBHYHEIM ITIaBHEIM OBIBAaeT CHCTEMa VIIPABIEHHA HIH Apyroe dasosoe
VCTPOHCTBO, @ BTOPHYHEIM BEAVIIHM ABAAETCH PYYHOH KOMMYHHKATOP HIH
00CAYAHBAIOIMIHA KOMNBIOTEP. DTH ABa BeAVIIHX HMEIOT pa3HbIe aapeca,
TaK 9TO KaXJbIH M3 HHX MOXKET pacllO3HATh OTBETHl Ha CBOH CODCTBEHHEIE
KOMAaHIHBIE COOOIIEHHS.

I'1aBHOe yCTPOHCTBO OTBETCTBEHHO 3a YIpPAaBISHHE TPaH3aKUHAMH CO00-
menni. EcaH 2a onpeneneHHHH NPOMEXKVTOK BPEMEHH OTBET Ha KOMaHAY
He MOCTYIaeT, [JJaBHOE VCTPOHCTBO MOBTOPHT KoMaHAy. Ecam mocie He-
CKOJIBKHX NOBTOPHBIX IOMBITOK OTBET TAK H HE NPHXOJHT. IIaBHOE YCT-
POHCTBO NpeKpamaeT TPaH3aKLHIO.

ITocne 3aBEePIICHHA TPaH3aKLHH IJTaBHOE }’CTpOﬁCTBO BBEIDKHIOAcT HEKOTO-

poe BpeMd Mepea TeM, KaK INOoCIaThk CASAVIOMYI KOMaHAV, MO3BOIAA TeM
CaMBIM APYTOMY INIABHOMY VCTPOHCTBY TOKE ITOCIAThE KOMAaHAY. 1 akHM 00-
pa3oM. IBa ITaBHBIX YCTPOHCTBA IO OYepeIH B3aHMOASHCTBYIOT C IMOJYH-
HEeHHBIMH VCTPOHCTBaAMH.




lMakemHbIl pexum

[Ipu THNHYHEIX JIHHAX COOOINEHHH H 3aJepiKKaxX MOKHO CAEIaTh ABE TPaH-
3aKLHH B CEKYHIY.

dna mocTHXeHHA OonbpmIeil CKOPOCTH NepeaadH JaHHEIX HEKOTOpEIE Iep-
BHYHEIE VCTPOHCTEBA 001aJa0T AOMOIHHTEIEHOH BO3ZMOXKHOCTEIO padboTaTh
B nakeTHOM pexkume. [Ipu padoTe B 3TOM pexHMe MOAYHHEHHOE YCTPOHCT-
BO NEPHOJHYECKH IMOCBLIAeT COOOIMEHHE ¢ JaHHBIMH, KaK €CIH OB eMy
JanH KOMaHZY AenaTs 3To. 14 3anvcKa H OCTaHOBA 3TOr0 pekHMa padoTEl
HCIONB3VIOTCA CHelHanbHEle KoMaHasl. [locae KaXxIoro makeTHOro Coo0-
INeHHA BHIAEPAHBAeTCA KOPOTKaf may3a. 4TOOBl JaTh BOZMOKHOCTE IJIaB-
HOMY YCTPOHCTBY OCTAHOBHTH ITAKETHEIH PEKHM PaOOTHI.

B obmeM caydae. makeTHBIH peXHM IOJI€3eH TOABKO TOrjJa, KOrjga BCEro
JHIIB OJHO MEPBHYHOE VCTPOHCTBO MOACOEJHHEHO K Mape MpoBoJoB. B
MaKeTHOM peXHME 3a OJHY CEeKVHIY MOXKeT OHITh MepeJaHo Ooiee Tpex
COOOMEeHHH.




CTapTOBLIN g e e e e e S OMTRRHHEIX | o o g BUT

Gur (HaumeHee 3HakalmMi nepesi) el




Mon4nHeHHbIl aapec
(4 GuTa: anpec onpoca) ¥

MakeTHbIN pexnm

— ANpEec rNasHoro ycTponcTea

( IBa HyIeBRIX pa3pAga HE HCIIOAB3VIOTCA B HacToamee Bpema. OHH 3ape-
3€PBHPOBAHE! /I8 BOZMOJKHO JJOTHYECKOr 0 BCIIOMOraTe IbHOTO agpeca BHYTPH
OJHOTO NEPBHYHOIO VCIPOHCTEA.)

1) Mobol HeHynesoU adpec uHULUUPYyem pexum MoHoKaHana npu hukcupotaHHoM
moke koHmypa 4 mA.
D



Tlone xomauas cogepxHT netoe uyucao (ot 0 xo mecTHaguarepuuHoro FF
HIH gecaTHUHoOro 2335), npeacrasasrwomee ogHy H3 HART komanza. 3naqe-
HHe 254 ompegeneHO KakK KO PacIIHPEHHA, B 3TOM CIydae 3a 3THM Oai-
TOM CIeaVeT APYroi OafT, 9TO MO3BOAAET KOJAHPOBATE Dosee 256 paznuu-

HBIX KOMaHI, €CIH HOTpCGYCTC}I.

KOI[ lIOJIY‘!CHHOi KOMAaHJIEI B TOYHOCTH II€peJacTCd Ha3zad B OTBETHOM CO-
OGmCHKK NOOYHHEHHOIO ycrpoiicrna.
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CO CIISAVIOIIHM 3HAYSHHCM!

KO- YMChno KOHTP.
[MPEAMBYNA CTAPT | AIPEC manoal Bamr CTATYC JAHHBIE CYMMA
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