KoHTpoJuiep pacmupenus
KP-HART

PykoBOACTBO MO 3KCIUTYyaTalliu
[Tacopt

KI'TIII.407374.0185

CNEUWAJINBUPOBAHHOE KOHCTPYKTOPCKOE BIOPO

NMPOMABTOMATUKA www.skbpa.ru




I G 2= £2= (<) = 0. (P 3

2. TEeXHUYCCKHE XAPAKTCPHCTHRH ...vvvueuuseeeeeeeeassesseessssssssssss s ss s s s e s e e e e e e e eeeeeeessnnnnnnnsan s aan 3.
B O Yo =1 - 35 7 1 (<1 0 QT 4
s y 010} (o 10 I 7 o a0 TP 4
5. VICTIONTE30BAHNE TIO HABHAUCHHIED ... evvrruuseeeeennnnasseeseennnnsaeesensssmmaasseeeenssnanseeeeennnnnseeesennsnnsaeeeennes
5.1 TIOIKITIOUCHUE OOOPYIOBAHFISL. ... eeeerrrunnaaeeensnnnaeaeeessnnsaassanennsssnnsaaeeesssnnssaeeenssnnnseeeeessnnnnnn 6..
5.2PaboTa ¢ MporpaMMON KOHOUTYPHPOBAHHSL. .. ..evvunerrrnreeersnseeessnaeessnsesesnnasssnnsnsssessnneeesnnneeennnnns 8
6. CBUICTEITBCTBO O TIPHIEMEE ... eeeetrunaeeeeennnnsaeaeesssnnnaassssnnmnnsnnsaeeessssnnsaaaeeessnnnaaasensnnnnssenenens 10
7. TapaHTHITHBIC OOSTBATEITBCTBA +v.utvrrunserunesesunsesesnneeesnnseeessnaasannssnesessnaaeesnnsesesnnseeesnsseresnneeen 10
8. CBCHICHUS O PEKITAMAIIFISIX .. rvvtuuneaeenssnnsaaaesensunsaaesessnnnnaaaseneesssnnnsaasesssnnnsaeeeessnnnsseeeenssnnnnnnens 10
[punoxenne 1. TIporokoa MODBUS RTUxkontpomtepa KP-HART (Bepcust I10 1.1)................ 11
[Tpunoxenune 2. Yeprex kopiryca KoHTposuiepa KP-HART ... 19



HaCTOHHII/Iﬁ JOKYMCHT COACPKUT CBCACHUA 0 TEXHHUYCCKUX XAapPaKTCPUCTHKAX U
PEKOMEHIalUK TI0 PUMEHEHHIO M AKCIUTyaTaIlluu KoHTposuiepa pacmupenus ¢ HART-untepdeiicom
KP-HART.

1. Ha3znauenmne

Konrpomrep pacuupenuss KP-HART (manee kouTposutep) nmpeaHasHaueH st coopa JaHHBIX C
ycTpoiictB, moanepxkuBarommx HART-npotokon, m mnepemade »stux nanHeix no MODBUS-
MPOTOKOJTY .

2. Texun4yeckne XapakTepHCTHKHA

[Mapametp 3HauycHUe
| Awmrmmuryna sxogaoro HART-curnana, B 0,06 ...1,0
Awmrmmutyna Beixogaoro HART-curnaiia Ha 0,3+0,1
Harpy3ky 230 ... 1100w, B
Bxonnoe conporusnenne HART-Bxona 10
MOCTOSSHHOMY TOKY, HE MeHee, MOwm.
| Bxonuoit umnenanc HART-Bxona, He meree, OM. \ 1100
| Brexonnoit umnenanac HART-8xozaa, He 6oiee, OM. \ 700
| Meton monynsauun HART-curnana ‘ Yacrortaseiii casur 1200/2200 1
KonnuectBo onmpamuBaembix HART-yctpoiicTs B o 15

PEKUME MOHOKaHalia

[MopTsl cBs3u C [1K mnm KOHTPOIIIEPOM BEpXHETO RS-232, RS-485

YPOBHS

Onexrpuueckas npoyHocTs Mexay HART-Bxonom
u oprom RS-232/RS-485e menee

IIutanue

500B mepeMeHHOTO TOKA

Yepes nmuann curnana DTR/RTSnopra
RS-232unm oT BHENTHET0 HCTOYHHKA
HarnpsbkeHueM 5B ...12B

He 6omee 10MA B pexxume RS-232
He 6omnee 85MA B pexxume RS-485

[ToTpebnsemplii TOK

[Mapamerpsl nepenaun gaHHbIX 1o RS-232/RS-485:

- CKOpOCTh 2400-57600ox
- YETHOCTbD NONE/EVEN/ODD
- JUTMHA CJI0Ba 8 our
- KOJIMYECTBO CTOMI-OUT 1-2 cron-6ura
| Jumna muann RS-232 e Goree | 10M
| Jlnuaa muann RS-485 He Goee \ 1500m
| KomnuectBo abonentoB RS-485 ge 6osee \ 32

DJIEKTPUYECKHUE MTAPAMETPHI CO CTOPOHBI JIMHUH
cBsa3u RS-232/RS-485

CornacHo cTaHIapTy
EIA RS-232/RS-485

Y CTONYMBOCTB K BO3IEHCTBUIO TEMIIEPATYPhI U
BJIQXKHOCTH OKPY’KaIOIEro BO3ayxa

Knumatnaeckoe ucnonnenne Y XJ13.1
o 'OCT 15150xans paboTsl pu
temneparype ot +1°C no +50°C

Y CcTOMYUBOCTH K MEXaHNYECKHUM BO3IENCTBUIM

BubpoycToitunBoe u BUOpOIpoIHOE
ucnionaenue rp.1 mo 'OCT 12997

| ["abaputHbIe pa3mepsl, MM

22,%75x120

| Bec, He Oonee, T

| 200




3. CocraB usaeaus

HaumenoBanue O6o3HaueHNE Kou-Bo [Ipumeuanue
| Konrpomnep KP-HART | KITIII 407374.018Y | 1 \
| Kabes cassu ¢ IIK | K[TIII 407374.018 | 1 |
| [Iporpamma koHpUTYpUpOBaHHS \ KI'TIII 407374.018 \ 1 \
PykoBojicTBO 110 3KCIUTYaTaluy, KI'TIII 407374.0185 ‘ 1 ‘
MacmopT
| biiok nuranus ‘ KT'TIII 407374.018 ‘ 1 ‘ [To nom. 3akazy

4. YerpoiicTBo M padoTa

Kontponnep obecneunBaer nuxnuyeckuid ompoc ot l-ro mo 15am HART-ycrpoiicts. B
citydae nojakiaodeHus ogHoro HART-ycTpoiicTBa eMy mpucBauBaeTcs HyJ€BOM aapec, U BbIXOJHOU
TOKOBBI CUTHAJ MOXKET M3MEHAThCS B auama3one 4-20 mA. Ipu moaxmrouennn ot 2-X n0 15-tm
HART-ycTpoiCTB KaxkIOMy U3 3TUX YCTPOMCTB mpucBanBaeTcs HeHyJleBou aapec oT 1 mo 15. Tlpu
3TOM BCE YCTPOWCTBA pabOTAIOT B PEKMME MOHOKAHaja, T.€. BBIXOJHOH TOK Ka)KIOTO M3 YCTPOICTB
¢dukcupoBaH u paBeH 4 MA.

C xaxnoro HART-ycTpoiicTBa BO3MOXHO CUMTBIBAHHWE CTaTyca yCTPOWMCTBA, MEPBUYHOU
NepeMeHHOM, 2-X UM 4-X Ha3HAYEHHBIX AMHAMUYECKUX MEPEMEHHBIX U KOJOB €AMHUL] U3MEPEHUs.
Texymiee 3HaUeHNE 3TUX MTAPAMETPOB MOXKET OBITH cunTaHo B J1t00oe Bpems mo MODBUS-iporokomy
yepe3 uHTepdeiic RS-232/RS-4850nucanne nporokona MODBUS kouTpoiiepa HpHBEACHO B
[Mpunoxennn 1. Konmn4ecTBO CYMTHIBAEMBIX IEPEMEHHBIX U X TOPsI0K pacnonoxenns B MODBUS-
perucTpax HacTpaMBaeTCsi yepe3 NporpaMMy KOH(QUIYpPUPOBaHUS, MPUIAraeMyl0 B KOMILJIEKTeE
MOCTaBKM KOHTpoJuiepa. Takxke B 3TON mporpamme 3agaeTcsi KOJU4ecTBO omparnuBaeMbix HART-
YCTPOMCTB, Ha3HAYalOTCs MX ajJpeca, TUI MacTep-yCTpoilcTBa, mapaMmeTpbl OOMEHa KOHTpPOJIEpa,
peaym3oBana (¢GyHKIUsA cMeHbl anpeca i HART-ycTpoiicTB W BO3MOXKHOCTH MOHHTOPHHTA
OIIpalINBaeMbIX IEPEMEHHBIX.

KonTpomnnep, ¢ oagHoit croponsl, oOpabateiBaeT nocrynatomuii Ha HART-BXxox wacToTHO-
MOJIyJIMPOBaHHbIM CUTHAMN, a ¢ Apyroil - obecneunBaer cBsi3b ¢ [IK uam KOHTposiepoM BepXHEro
ypoBHs 1o uHTEepdeiicam RS-232umm RS-485m0 nporokony MODBUS RTU.B o6pabaTtsiBaeMom
yacToTHO-MoayupoBaHHOM HART-curnane yactore 1200011 cooTBeTCTBYET JIoTUYECKask SAMHUIIA, a
2200T'11 — noruyeckomy Hymo. Ammntyaa Toka HART-curnana pasna npumepao 0,5MA, ckopocthb
nepenaun mo HART-kanany cocrasmsier 1,2 kout/c. [Tapamerpsl oOmeHa mo mpotokonry MODBUS
3aJal0TCs  IMoJb3oBaTeneM (HOMEp KIIMEHTa, CKOPOCTh, YETHOCTh) IPH TOMOIIM IPOTPaMMBI
KOH(QUTypUpOBaHUsl, BXOASIIEH B KOMIUIEKT IIOCTABKH.

Kontpomiep, kpome ckanupoBanus HART-nepemennsix u ux pacmpenenenus no MODBUS-
perucTpaMm, MMEET BO3MOXKHOCTh TpaHCsAuu Jo0bix HART-komaHa ¥ OTBETOB Ha HHX, YTO
MO3BOJISIET YUTATh JOMOJIHUTENbHBIE AaHHble ¢ HART-ycTpoiicTB 1 MoauduuupoBaTh UX MapaMeTpsl
yepe3 MODBUS41porokort.

DJNEeKTpOHHAs 4acTh KOHTPOJUIEpa CMOHTHPOBAHA Ha IUIaTe, MOMEUICHHOW B IIACTMACCOBBIN
koprnyc ansa ycraHoBku Ha DIN-peiiky. Ueptexx koprmyca KOHTposuiepa npuBeneH B [Ipumoxenun 2.
Ha nuneBoii cropoHe KopIlyca pacHojiOXKEeHbl IIECTh BUHTOBBIX KJIEMM, J[Ba MEpEKIoYaress, IBa
CBETOAMOMHBIX MHAMKaTOpa M pazkeM DB9. K paszsemy DB9 monkmroudarorcss unTepdeiicHbie
curHaniel RS-232,k  knemmam - unTepdeiicabie curHaisl RS-485, HARTeurnan u  BHeUmIHui
UCTOYHMK MUTaHMUs. CXeMa pacnoIokKEeHHs FJIEMEHTOB Ha NepeHeN MaHelIn KOHTPOoJuIepa pUBeIeHa
Ha puc.l. Haznauenue BbIBO/IOB pazbeMa DB9, kiileMMHBIX KOHTAKTOB U MEpeKIouaTeNneii NpuBeaeHO
B Tabimax 1, 2u 3 cOOTBETCTBEHHO.

Ceeronnonnbiii naaukarop MODBUS ykaseiBaeT Hanpasienue nepenaun 1 X/RX no kanay
cs3u RS232/RS4853¢menblii 1IBET COOTBETCTBYET IPUEMY, KPACHBIN — Iepeade).
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Ceeromuonubiii uaaukarop HART ykaswiBaeT Hampasienue nepemaud | X/RX mo kanamy
ces3u HART (3eneHblii IIBET COOTBETCTBYET MIPUEMY, KPACHBIH — Iepeaaye).

O OO

A RS-485 B 5..9B [Tepexmouarenu 1 - 2
/

—

torr L1 Ton
Rs232 [_] Rs485 = WNuaukaTop oOMeHa o

] MODBUS
MODBUS (:)

Paszvem DB9

uHTepdeiica

/
Knemmvanku / RS232

NunukaTop oOMeHa
| — mo HART

HarRT () TxIRX

HART HART

@@@

Puc.1. Cxema pacrnosioxXeHHs 3JIEMEHTOB Ha MepeaHel maHelIu KOHTpoiepa

Tabnuna 1. Haznauenue BbIBoI0B pazbeMa DB9

Howmep BeiBOIA

pazbema DB-9

O06o03HaueHne Hasznauenue curuana
CHUTHaNa

- | He ncnonesyercs

| |

‘ 2 ‘ RxD | JlaHHBIE K KOHTPOJUIEPY

‘ 3 ‘ TxD | JlaHHbBIE OT KOHTpOJLIEPA

‘ 4 ‘ DTR | Coenunen ¢ DSR fiutanue kontposuiepa +5...12B)
| 5 | GND | OGuwii

‘ 6 ‘ DSR | Coemunen ¢ DTR

‘ 7 ‘ RTS | Coenunen ¢ CTS (uranue kontposepa +5...12B)
| 8 | CTS | Coenunen ¢ RTS

‘ 9 ‘ - | He ucnons3yercs




Tabmuna 2. Ha3zHaueHne KIEMMHBIX KOHTAKTOB

‘ O003HaYeHNE KIEMMHOIO KOHTAKTa ‘ Hasnauenue curnana

| RS-485 A | JIuuus A untepdeiica RS-485

‘ RS-485 B ‘ Jluaus B uarepdeiica RS-485

| HART | HART-curnan

] HART | HART-curnan

| +5...9B | BXOZI BHENIHEro HCTOYHHKA HTAHUS (IUTIOC)
‘ OO0 ‘ Bxox BHEIIHEro HCTOYHUKA MUTAHUS (MUHYC)

Ta6mmma 3. HaznaueHnue nepekitouaresneit

‘ Ne nepexir. | Ha3znauenue nepexiogarens ‘ Pexxum pabGoTsl
1 Bri6op untepdeiica cBsizu ¢ [1IK RS-485 #untepdetic cesizu RS-485
RS-232 —wunrepdeiic cBsizu RS-232
2 [MoxxirOUeHME COTIIACyIOMICH T ON -Harpy3ska MoaKIrO4YeHa
Harpy3ku Ha iuHud RS-485 T OFF -Harpy3ka oTkiIIOYeHa

Buumanne! BpiGop THna wuHTepdeiica I0KeH ObITh BBINOJIHEH [0 BKJIIOYECHHS
KOHTpoOJL/1epa.

[IuTanue KOHTposUIEpa MOXKET OCyHeCTBIAThCA Kak OT [IK wuinm KoHTposuiepa BEpPXHETO
ypoBast 1o juausM DTR/RTS mopra RS-232,Tak ¥ OT BHEIIHEr0 MCTOYHHKA, MOCTABISIEMOTO IO
JIOTIOTHUTEIHHOMY 3aKa3zy.

IMpu muranmu no nuausM DTR/RTS ux noTeHmuman MOKEH OBITH YCTAHOBICH B BBICOKOE
COCTOSIHUE IPH MPpOrpaMMHpoBaHuK nocienosarenabHoro nopra [IK. [Ipu ucnonb3oBaHUM BHEITHETO
610ka nutanus cocrostuue TuHu DTR/RTSMoXeT ObITh JTFOOBIM.

[Tpu pabote uepe3 mHTEepdeiic RS-485kouTponiep nomKeH OBITH MOIKIIOYEH K BHEIITHEMY
OJIOKY MUTaHUsl TOCTOSHHOTO HampshkeHus 5..9B, obecneunBatoriero Tok He MmeHee 100MA.

5. UcnoJb30BaHKue O HA3HAYEHHUIO

5.1 IloakaroyeHue 060py10BaAHUS.

[Tonkmtouenue natyukoB ¢ BbIXOAHBIM HART-curHazoM Kk KOHTpOJIEpy HPOU3BOIUTCS K
HenossipHeIM kiemmaM HART. Cxema coenuHeHus aatuukos, kKoHTposuiepa u IIK mpuBenena Ha
puc.2 u 3. Ha pucyHke 2 mokaszaH BapuaHT MOAKIIOYCHHS KoHTposuiepa K [IK wmm koHTpoiwiepy
BEpXHEro ypoBHs 1o untepdeiicy RS-232 pa puc.3 - o unrepdeiicy RS-485.

[atunk paBneHns [atunk Temnepatypbl Brok nutaHua 24 B

=

RS-232

11,
+|||

KP-HART

=

=

= =l

MepcoHarnbHbIR KOMMLIOTEP U
KOHTpOrnep BEpXHero ypoBHS

4mA
4mA

Mpwn HeonpeaeneHHOM COCTOSHUM
nuHUA DTR 1 RTS koHTponnep
HeoBXoAMMO 3anuTaTh OT BHELLUHEro

©roka nuTaHuA! :_

R= 130...1100 Om
Puc.2.Cxema coeTMHEHUS TaTYMKOB, KOHTpOJLIepa (¢ ucronb3oBanue Boixoga RS-232)u TTIK

(koHTpOJLIEpa BEPXHETO YPOBHS)

6



BMN5.98B [atunk gaBrneHus
Anantep A232/485

Brok nutaHns 24 B

4-20mA

C+——

R=230...1100 Om
MepcoHanbHLIN KOMMLIOTEP

—_— BM5..98

Hatumk
[atunk gaBneHuns Temneparypoi

KOHTpPOSSiep BEPXHErO YPOBHS

Brok nutaHua 24 B

+

RS-485
KP-HART

4AMA
4AMA

L —

R=230...1100 Om

Puc.3.Cxema coeqMHEHUSI JATYMKOB, KOHTpoJuIepa (¢ ucmosib3oBanue Boixoga RS-485)u 1K
(koHTpOILIIEpa BEPXHETO YPOBHSI)

[Monxmrouenne monema k [IK mo mHTepdeiicy RS-232npoussoaute k pazpemy DB-9 mpu
MIOMOIIM KabOess, BXOSAIIEro B KOMIUIEKT NOCTaBKH. [1oIKITII0UeHne KOHTAaKTOB KaOelsi MPUBEAECHO B
Tabune 4.

Ta6muma 4. Kabenb s mogkmoueHus moaema k TTK («0-moaeMHbIi» kabesib)

Homep BwiBoma paszsema DBO9F, | Homep BpiBoma passema DBIF,
noakrogaemoro k I[TK MOJIKJIFOYAEMOTO K MOJEMY

| 2 | 3

| 3 | 2

| 4 | 6

| 5 | 5

| 6 | 4

| 7 | 8

| 8 | 7

BaxubM ycioBuem ans nepeaaun uHdopmanun no HART-kanany sBisercs To, 4To oO1iee
BXOJTHOE CONPOTHBIICHHE BCEX YCTPOICTB B KaHase JODKHO ObITh B ipeaenax 230 - 1100wm.

Ecnu cunthiBaHME TMOKa3aHUM C JATYUKOB INPOU3BOAMTCS TOJIBKO B LU(POBOM (opme u
aHanoroBblii curHan 4-20MA He Hy)XeH, TO BO3MOKHO MOJKITIOYCHNE HECKOJIBKUX JAaTYUKOB K OJTHOU
nape npoBoJoB. [Ipu 3TOM TOKOBBIH BBIXOJ BCEX JATYMKOB YCTAHABIMBAETCS B 3HaUeHUE 4 MA myTem
npucBoeHus uM HeHyaeBelx HART-anpecos ot 1 1o 15.

s BbIOOpa pexxuMa paboThl KOHTPOJUIEpPAa YCTAaHOBUTE IEPEKIIOYaTeNId B IOJIOKEHUE
cornacHo Tabnune 3. Ilpu cmene Tuna nHTEpdeiica HEOOX0JUMO NEPEBKIIOYUTE KOHTPOJLIED.

[Tonkmrouenue koutposviepa k IIK wmim koHTpomepy BepxXHero ypoBHS 1O HMHTepdeicy
RS-232npoussoaute x pazsemy DB-9 npu nmomomy kabernst, BXOASIIETO B KOMIUIEKT TIOCTaBKH.
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[Tpu moxkioYeHnn KOHTpoJuiepa 1o uHrepdeiicy RS-485mmanu cBs3u uaTepdeiica RS-485
CIIEZlyeT TMOJAKIIYAaTh K COOTBETCTBYIONIMM KJIEeMMaM KOHTposuiepa. Jiusi JMHUN CBSI3U CIeayeT
NPUMEHATH CHEIHMATIbHBIN KalOenb THIA «BUTas Mapa», MpuUYeM Npu JIuHE JuHUM Oojee 50 M
PEKOMEHyeTCS IPUMEHATh SKPAaHHPOBAHHYIO BUTYIO mapy. CxeMa COeIMHEHNH yCTPONUCTB Ha JIMHUU
RS-485n0mxHa ObITH MOCIEI0BaTEILHOM, a He Ty4eBoi oTHocuTenbHO T1K.

IlIpu pabome wuepes unmepgheiic RS-485 konmponnep oOonyicen 0Ovimv nOOKIIOYEH K
6HeuIHeMy OJ1I0KY NUMAHUA NOCMOAHHO020 Hanpaxcenusn 5..9B.

[Ipn monxmroueHnn KoOHTpoJuiepa K dusmdeckor auHUM RS-485 crnenyer ycTaHOBUTH
cornacytome Harpy3ku 120 Om B ycTpoiCTBaxX, HaXOSIIMXCS HAa KOHIAX CBsI3HOro kabens. B
cilydae, €cl KOHTPOJUIEp HaXOAWTCS Ha KOHIE Kalens, TO corjacylonias Harpy3ka B HEM
MOJIKITIOYAETCs YCTAHOBKOM nepekitouaresns 2 B nojoxerne «I' ON».

5.2 Pa6oTa ¢ nporpamMmMoii KOH(PUTYPUPOBAHUSI.

Jlnst  ycTaHOBKHM MporpaMMbl  KoHurypupoBanuss Heobxoaum [IK co ciemyrommmu
XapaKTePUCTHKAMHU:

nporieccop P-100 @iu BbImIIC);

MOHUTOP C pa3penieHneM - He Mmenee 1024768 pixel;

namate HD - e menee 10 MOaiir;

omepanuonHas cucrema - Microsoft Windows 95, 98, 2000, ME, NXP;

COM-TIOPT.

[Tocne 3amycka nmporpaMMbl OSBISCTCS KPaH OCHOBHOT'O MEHIO IIporpaMMsl (puc.4).

KP-HART - CKB "MpomasToMaTHka™ (C) 2006 - |EI|£|
Brifop COM-nopTa  CnNpaeka
B |
CocToaHue ceazid o KP-HART MHpoprauna o KP-HART— rOnmucanwe KP-HART——— Craryc KP-HART
D BOE15 KP-HART * pEsMn toHokaHana HAR T -yctpolicTe
| :
Se s Ly ~Pesun KP-HART

J OcranoeuTe ceAse @ B KP:1.0
=Rl [MapameTpil CYMTaHE!

| MODBLUS I Hactpobika H.-’-‘-.FIT-HCTpoﬂmBI

M= .-’-‘q.u.pec|ETaTgc|1 nepememaﬂ|e.u. HSM.|2 nepeMBHHaﬂ|e,q. MSM.|

K,
HART serpovere: 1 24 %1

3|5

KonuyecTeo NOETOPOE | IT@

—Tun MASTER-ycTpoiicTEa
* Primary " Secondary

[ akeTHLIE pein [

% HauaTk rMoHUTOpMHE
[
My

Puc.4 DxpaH 0CHOBHOI'O MEHIO ITPOrpaMMBbl C packpbITbiM OkHOM HART

s pabotsl ¢ [1K HeoOXx0anMO BEIOpaTh COOTBETCTBYIOIIUI TOPT MPHU MOMOLIH OKHa «Br1Oop
COM-nopta».



Ha puc. 4 B HUKHEH 4acTu OKHA pacKpbIThl HACTPOMKU KOHTPOJUIEpA CO CTOPOHBI €TI0 CBSA3U C
HART- yctpoiicTBamu. BapuaHT OCHOBHOTO OKHA C HACTPOMKAMHU CO CTOPOHBI pabOTHI KOHTpOJIIEpa
no potokory MODBUS npuBeznens! Ha puc.5.

Bl xP-HART - CKE “MpomasToMaTra™ (C) 2006 1ol =l
Brifop COM-nopTa  CnNpaeka
EXIEEIN:
CocToaHue ceazid o KP-HART MHpoprauna o KP-HART— rOnmucanwe KP-HART——— Craryc KP-HART
\D - BOE5D KP-HART * pEsMn toHokaHana HAR T -yctpolicTe
| :
Se s Ly ~Pesun KP-HART

J OcranoeuTe ceAse @ B KP:1.0
=Rl [MapameTpil CYMTaHE!

HaRT MODBUS | Hactpobika H.-’-‘-.FIT-HCTpoﬂmBI

M apareTpel CEAZM P OpMET BEILEYH NEPEMEHHEL
—Aapec MODBUS [gecamuume————————— Konuuecteo HART -neperdeHHe|
" EP yuraer 1 nepementyi vz 1-16 HART -ucTpoiicTe
|2 Iﬂ & KP uiraer 2 neperetHes M3 1-16 HART-ycTpoiicTs
= KP wiraer 4 nepementeis vz 1-8 HART yorpoiicte
rCropocTe
Tpynnupoeka HART -perucTpos
IszD ﬂ % FpYNNMPOEK.E N0 NEpEeMEHHEIM
" rpynnupoeka no HAR T -ycTpolicTEam
HeTHooTe
IE\-"EN ﬂ 3naveHue HART-neperertels npW nponagaHiK ceasy o HART -yoTpoficteor

f" COXPAHAETCA NOCNEAHEE SHIYEHKME

b
ycTaHaeveaeTcH B MaM [no cranaapry IEEE-754)

rMopAagok cnegoeanus Saim HAR T -nepetaeHHex THna Foat
{* B NEpEOM PRUCTPE MAAMWHE GUTEl, BO ETOPOM DEFMCTPE CTAPWME GUTE

{” B NepEaoM PRMUCTPE CTAPWME GUThI, B0 ETOPOM DRFWCTRE MAAOWME GUTEI

Puc.5 DkpaH 0CHOBHOI'O MEHIO ITpOrpamMmbl ¢ packpbITbiM okHoM MODBUS

I[Ipu momomm mnynHkTa «Hactpoiika HART-ycTpoiicTB» BO3MOXKHO HW3MEHEHHE aJIpECOB

noaxitoueHHeIXx HART-ycTpoiicTs.
[TonHoe ommcaHue pabOTHI MPOrpPaMMBbl CO BCEMH ITyHKTaMH MEHIO JOCTYIHO 4Y€pe3 OKHO

«CrnpaBka».



6. CBUETEJBCTBO 0 MPUEMKE

Kontpomnep KP-HART coorBercTByeT TpeOOBaHUSIM TEXHUYECKOW JOKYMEHTAIlUU
KT'TII 407375.0181 npu3HaH TOAHBIM K SKCIUTyaTaIlluu

Jlata uzroroBiaeHus

M.II. [IpeacraButens OTK
MPEANPUITHS U3TOTOBUTEIIS

7. 'apaHTHiiHbIE 00513aTEJIBCTBA

W3roroBuTtenbs rapaHTUpyeT COOTBETCTBHE KOHTpOJUIEpa TEXHUYECKUM TpeOOBaHUIM
HACTOSIIIEr0 PyKOBOJCTBA IPU COOJIIOJICHUN IOTPEOUTEIEM YCIOBUNA IKCILTYaTall|H.

["apaHTUitHBIN CPOK DKCIUTyaTallui KOHTpoJuiepa 12 MecsieB co JHS BBOAA B IKCILTyaTalHIo,
HO He Oonee 18 MecsiieB co THA U3TOTOBJICHHUS.

8. CBefieHus1 0 peKkJIaManuAX
[lpu oOHapyXeHUM HEUCTPABHOCTH KOHTpPOJJIEpAa B TIEPHO] TapaHTHHHBIX 0053aTEIbCTB

MoTPeOUTENIEM TOJHKEH OBITh COCTABJICH aKT O HEOOXOIMMOCTH PEMOHTA M HANIPABJICH MPEIIPHUSATHIO-
M3rOTOBHTEINIO MO aapecy: 1244601, Mocksa, a/s 18.
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Ipuno:xenne 1. Mporoxkoa MODBUSRTU konTposiepa KP-HART (Bepcus IO 1.1)

Bxonnsie mannsie (k KP) / Beixoausie nansasie (ot KP).

ADDR,FUNC,DATA,DATA,...CRCL,CRCH

[TepenaBaembie JlanHbIe (3aBUCAT OT (PYHKIIMH, MOTYT OTCYTCTBOBATb).
3anpammuBaemast OyHKIUA
Anpec KP  ([luamazon agpecos miss KP — 00h..F7h)

IMonnep:xxuBaemMbie PyHKIIMN:
03 Read Holding Registers (Urenne cuCTEMHBIX PETHCTPOB).

KP umeer 37 aByxOaiitHbix permctpa ¢ aapecamu 100h...124h,comepkanmx wuHMOpMAIHIO O
Hactpoiikax KP u 18 nByxOaiitHbIX peructpos ¢ agpecamu 300h...311hwis uoroza HART-komawn .
DTa KOMaH/1a JOCTYITHA JIJIs YTeHHs mpu Jro0om aapece KP.

Omnwucanue peructpos: Tabmuma 1.

OHOBpPEMEHHO MOYKHO 3alPOCHUTh HE Oosiee 38 perucTpoB.

dopmar 3anpoca: [Tpumep dopmar oTBera: [Tpumep
Anpec KP 00h Anpec KP 00h
OyHKIUSA 03h OyHKIUSA 03h
Hauanbuerit agpec (cT.) 01h CueTuuk OaiT 04h
Hauansuerit agpec (Mi1.) 00h Peructp 100h €1.) 00h
Koin-Bo peructpos (cT.) 00h Peructp 100h §41.) 03h
Kou-Bo peructpos (mi1.) 02h Peructp 101h €1.) 00h
CRC -- Peructp 101h ¢a1.) 01h
CRC --

Ilpumeuanue: ]JlaHHBIE PETUCTPOB B OTBETE MepenaroTcs kak 2 Oaiita Ha peructp. s kaxmoro
perucTpa mnepBeIii OANT COAEPIKUT CTApIINEe OUTHI, BTOPOI OANT COAEPIKUT MITAIINE OUTHI.

04 Read Input Registers (Ureane HART perucrpos).

KP umecer 98 nByxOaiitHeix peructpa ¢ aapecamu 00h...61h, comepkamux uHbOpManuoo o
rpynnupoBke HART peructpos, cratyce KoHTpoJuiepa U 3HaueHui nepeMeHHbix HART-yctpolicTs.
DTa KOMaH/1a JOCTYITHA JIJIs YTeHHs mpu Jrooom aapece KP.

Onucanue perucTpoB: Taduuisl 2,3.

Anpecalidss pErUCTPOB 3aBUCUT OT KOJMYECTBA CUUTHIBAEMBIX IEPEMEHHBIX, KOJIMYECTBA
OTIPAIIMBAEMBIX YCTPOUCTB U 33IaHHOTO MOPSAKA TPYIIIUPOBKHU MEPEMEHHBIX TT0 PETUCTPAM.

OnHOBpEMEHHO MOXHO 3alPOCUTH He Oosiee 69 peructpos.

dopwmar 3anpoca: [Tpumep dopmar oTBETA: [Tpumep
Anpec KP 01h Anpec KP 01h
OyHKIHS 03h OyHKIHS 03h
Hauansuerit agpec (cT.) 00h Cuerunk OaiT 04h
Hauanbuebrit agpec (Mi.) 00h Peructp 00h ¢T.) 00h
Koun-Bo peructpos (cT.) 00h Peructp 00h ¢vr.) 00h
Koin-Bo peructpos (mi1.) 02h Peructp O1h ¢t.) 00h
CRC -- Peructp O1lh ) 00h
CRC --
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Ilpumeuanue: JlaHHBIE PETHCTPOB B OTBETE MEpelaroTcs Kak 2 Oaifta Ha peructp. s Kakmaoro
perucTpa nepBeIi OANT COAEPIKHUT CTApIIe OUTHI, BTOPOI OANT COAEPIKUT MITAIINE OUTHI.

Craryc HART-ycTpoiicTB M KOIbl €OUHMII H3MEpPEHHUS COOTBETCTBYIOT craHgapry HART
npoTtokosa. 3naucHue FFh obonx GaiitoB craryca HART-ycTpoiCTB 03HAa4aeT OTCYTCTBHE CBS3H C
nanHsIM HART-yctpolicTBoMm.

06 Preset Single Register (3anuch eTMHUYHOTO PETrHCTPA).

3ammck paspemena B peructpsl 100h-120hno agpecy KP = 00h pexxum koHpurypupoBanus) npu
3aganHoM 3HadeHnn O3E8h permctpa OFFh. Ilpu cOpoce xontposiepa 3HaueHue peructpa OFFh
ycraHaBuBaeTcs B 0, TeM caMbIM 3alpelas 3auch B PETHCTPI HACTPOMKH.

3amuce B peructpsl 200hu 300h-311hvosxker ocyrecTiaTses Kak 1mo mo agpecy 00hB pexume
KOH(UTYpUpOBaHUs, TaK U IO aapecy, 3aganHnoMy B peructpe 101h.

3amuck B peructp 200h3uauenuss 03E8hBr3siBaeT nmporpammusiii copoc KP u 0OHOBIIEHHE BCexX
Hactpoek uz EEPROM.

3amuce B peructp 200h3nauenuss 07DO0h Bei3biBaeT nmporpammusiii copoc KP u ycraHoBka «imo
yMOJTYaHHIO» BceX HacTpoek (B Tom uucie u B EEPROM).

®opmar 3ampoca: ITpumep ®dopmar oTBeTA! ITpumep
Anpec KP 00h Anpec KP 00h
OyHKIHS 06h OyHKIUS 06h
Anpec peructpa (cT.) 01h Anpec peructpa (ct.) 01h
Anpec peructpa (mi1.) 00h Anpec peructpa (mi1.)00h
Jaunsie (cT.) 00h Jannsie (cT.) 00h
Jannsie (Mi1.) 03h Jannsre (Mi1.) 03h
CRC -- CRC --

16 (10 Hex) Force Multiple Register (3anmuch rpynnbl perucTpos).

JIOCTyIHBI TI0 3aIIMCH PETUCTPHI, onrcanubie 11 komanael 06 (Preset Single Register)

Popmar 3anpoca: [Tpumep dopmar oTBera: [Tpumep
Anpec KP 00h Anpec KP 00h
OyHKIUSA 10h OyHKIUSA 10h
Anpec peructpa (ct.) 01h Anpec peructpa (cT.) 01h
Anpec peructpa (Mi1.) 00h Anpec peructpa (Mi1.) 00h
Koun-Bo peructpos (cT.) 00h Kosn-Bo peructpos (cT.) 00h
Koun-Bo peructpos (mi1.) 01h Kou-Bo peructpos (mi1.) 01h
CueTuuk GaliT 02h CRC --
Jlannsie (CT.) 00h

Jannbie (Mi1.) 03h

CRC --

Ta6auna 1. Peructpsl KoHGHUTypaliu KOHTposuiepa (dTeHre KoMaH 101 3, 3aIiuch KoMaHaaMu 6 u 16)

azapec ONHCAaHNe PEerucTpa npuMevYaHue
perucTpa

Peructp paspenienus 3anucu B peructpbl 100h-120h {anuck pasperiena | 3amuch BO3MOXKHA

OFEh mpu 3Haueann 03E8hperucrtpa). Ipu cOpoce KOHTpoOIUIEPa 3HAUECHHE TOJIBKO 110 anpecy O
JAHHOTO perucrpa ycranasiupaetcs B 0.

100h Peructp mapameTpoB mociemoBarenbHoro mopra KP. 3aIuTa 3aIHCH,
(mo ymomganuio 0003h): 3aIHCh BO3MOXKHA
CT. GaiiT: TOJNBKO 110 anpecy O

0O0hseTHOCTH OTKIIIOYEHA
IIPpU 3aII1UCHU B OTOT
Olhuernocts EVEN P
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02huernocts ODD
MJI.OQMT:
00hpe3eps
01h-240060x
02h-4800001
03h-960060x
04h-192000x
05h-384000x
06h-576000x

PETHCTp €ro HOBOE
3HaueHue (1
HU3MCHCHHC
napaMeTpoB MopTa)
BCTYMAeT B CHILY
TOJIBKO MOCIIE
copoca KP!

101h Anpec KP (mi. 6aiit) (o ymomuanuro 01h). 3alIUTa 3aImcy,
Agpec MOXET UMeTh 3HaueHue 1-247. 3aIlUCh BO3MOXKHA
TOJIbKO 110 ajipecy O
102h Iopsimox rpymmuposku HART peructpos (o ymosmaaumo 0000h): 3alUTa 3aI1CH,
CT. GaiiT: 3aI1Ch BO3MOXKHA
OOhKP untaer 1 nepemennyto u3 1-16 HARTycrpoiicts TOIBKO 110 anpecy 0
01h-KP guraer 2 nepemennsix u3 1-16 HARTycrpoiicTs
02h-KP gwmraer 4 nepemennsix u3 1-8 HARTycrpoiicts
MII.0alT:
O0OhrpymmupoBKa 1o IepeMeHHBIM (MIIYT IMO-NOPSIKY: IIepBas
nepemerHas ot Bcex HART-ycTpoiicTs, 3aTem BTOpas
nepeMenHast ot Bcex HART-yctpoiicTs u T.11.) ,
O01h-rpynnupoBka mo HART-yctpoiicTBam (MayT Mo-mopsiaKy: Bce
nepeMeHHbIe oT onHoro HART-ycrpoiicTBa, 3atem Bce
nepeMenHbie ot cienytomero HART-ycrpoiicTsa u T.1.)
103h 3nagenve HART-mepemeHHBIX mnpu mnpomaganuu cBsasu ¢ HART- | 3ammra 3anucy,
ycrpoiictBoMm (o ymomuanuo 0000h): 3aMUCh BO3MOKHA
0000h€oxpanseTcs moceaHee 3HAYCHHE TOJIBKO 110 aapecy O
0001hycranasnmuBaercs B O
0002hycranasnuBaercs B NaN (o cranmapry IEEE-754)
104h IMopsinok cnenoBanus Gaiit HART-nepemennsix Tuma float 3allUTa 3aIIHCH,
(mo ymorganuro 0000h): 3aIiCh BO3MOXHA
0000hs mepBoM permcrpe Miammie OHTH, BO BTOPOM peructpe | TObKO 110 axpecy O
cTapIive OUTHI
0001h-B mepBOM perucTpe crapiine OUThI, BO BTOPOM PETUCTPE
MIIaIIIne OUTHI
105h KomnuectBo onpammsaembix HART-yctpoiicTs. (o ymomganuto 0000h). | sawmra sanucw,
MosxeT npuanMath 3Ha4ueHus ot 0 o 16. 3amuCh BO3MOKHA
TOJIbKO 110 ajpecy O
106h Pexum KP B HART npotokoute. (o ymonuanuro 0000h): 3aIKTa 3aIKCH,
0000h- Primary Master Mode 3aIMCh BO3MOXKHA
0001h- Secondary Master Mode. TOJIBKO 110 aapecy O
107h KomuuectBo noBTopubix 3anpocos B HART npoTtokore. 3alInTa 3aImcH,
(mo ymomuanuio 0001h) 3aIMCh BO3MOXKHA
Mosket nmpuHUMAaTh 3HadeHus ot 1 mo 3 TOJIBKO 110 azpecy O
108h Paspemenne nakerHoro pexuma B HART mportokorre. 3alKTa 3aIHCH,
(mo ymorganuio 0000h): 3aMuch BO3MOKHA
0000hHOpMaTBHBIN PEKUM TOsIBKO 110 azipecy 0
0001hiakeTHslii pexxum (TOJIBKO MpH 3HaYeHUH peructpa 105h
paBHbIM 1)
109h-118h | Tabnuma agpecos ompanmBaeMbix HART-ycTpoiicTs. JlomycTUMOe 3Ha4- | 3alluTa 3aIucH,
e aapeca 0-15.0mpammBaroTcs IepBhIe 10 TaHHOH TabIuIlEe aapeca B 3aIIMCh BO3MOXKHA
KOJIMYECTBe, onpeaensieMoM peructpom 105h TOJIBKO 110 azipecy 0
119h-120h | Crpoka onucanus KP-HART 16 cumBoiio 3aILUTA 3aITHCH,
(119hcr.- 1 cumsoi, 119hmi.- 2 cumBoILH T.1.) 3aIMCh BO3MOXKHA
TOJIBKO 110 ajpecy O
121h Howmep Bepcuu nporpaMMHOTO 0OecTiedeHHUS. TOJIBKO YTEHUE
cT. OaiiT: Bepcus
MII. OalT: peBH3Hs
122h Howmep Bepcuu anmapaTHOTO 00SCIICUCHMS. TOJIBKO YTCHUE

CT. OaifT: Bepcus
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MJI. OalT: peBU3HS

123h-124h

3aBojckoit Homep KP (uaentudukarop)
(123h-ct.yactp yncna, 124hmi.gacts )

TOJIBKO YTCHHUEC

300h-311h

Bydep nurroza HART-komann

Tabauua 2. Peructpsl pacnonoxenuss HART-iepeMeHHBIX MU TPYIIITUPOBKE «I10 TIEPEMEHHBIM»
(TosbKO uTCHME KOMaHIOH 4)

ajpec
perucTpa

oNMCaHHe perucTpa

npuMeYaHue

1 kondurypanus: 3HaueHue perucrpa kouduryparmuu 102h =(0000h).

C 1-16 HARTycTpoiictB cuntbiBaercs 1 nepemeHHas

00h

nyomupyer 3HaueHne peructpa 102h=(0000h).

01h

craryc koutposuiepa KP-HART

Tabimua 4

02h-11h

cratyc 1-16 HARTycrpoiicT

12h-19h

KOJbI SIMHUI] U3MepeHuii nepeMennbix 1-16 HARTycTpolicTs
12hkr.-xon enuauLbl m3MepeHus nepemenHoi 1 HART-ycrpoiicTsa,
12hMm.-kox enuaunbl n3Mepenus nepemennoit 2 HART-ycrpoiicTsa, n
T.JI.

1Ah-39h

3HaueHuUs nepeMeHHbIX Tuna float
1Ah,1Bhsnayenne nepemennoit 1 HART-yctpoiicTsa,
1Ch,1Dhsnauenne nepemennoit 2 HART- yerpoiictsa , u T.JI.

2 xondurypamnus: 3HaueHue perucrpa konduryparuu 102h =(0100h).

C 1-16 HARTycTpoiicTB cunThIBaeTCsS 2 NEPEMEHHBIX

00h

nyomupyer 3Hauenne peructpa 102h=(0100h)

01h

craryc kontposuiepa KP-HART

Tabimua 4

02h-11h

cratyc 1-16 HARTycrpoiicTB

12h-21h

KOJBI eAMHUI U3MepeHuii nepemennsix 1-16 HARTycTpolicTs
12hkr.-xoa equnutpl u3mepenus 1 nepemennoit 1 HART-yctpoiicTsa,
12hMm.-kox enuannbl namepenns 2 nepemennoit 1 HART-ycrpoiicTsa,
13hkr.-xoa equnuter u3mepenns 1 nepemennoit 2 HART-ycrpoiicTsa,
13hMi.-kox enunuUIBl n3Mepenus 2 nepemennoi 2 HART-ycrpoiicTa, n
T.JI.

22h-41h

3HaYEHUs MEPBHIX TepeMennbix Tuma float
22h,23hsnayenue 1 nepemennoii 1 HART-ycrpoiicTsa,
24h,25hsnagenne 1 nepemennoit 2 HART- yerpoiicTsa |,  T.JI.

42h-61h

3HaYEHUS BTOPHIX IepeMeHHbIX Tuma float
42h,43hsnauenvie 2 nepemennoii 1 HART-ycTpoiicTra,
44h,45h3nauenune 2 nepemennoii 2 HART- ycTpoiicTsa , 1 T.A.

3 KoHurypauus: 3uaueHue peructpa koudurypanuu 102h =(0200h).

C 1-8 HARTycTpoiicTB cunThiBaeTCs 4 mepeMeHHBIX

00h

nyomupyert 3Hauenue peructpa 102h=(0200h)

01h

cratyc koHTpoiuiepa KP-HART

Tabnuia 4

02h-09h

craryc 1-8 HARTycrpoiicTB

0Ah-19h

KOJIbI €IUHUIT M3MepeHnit nepemeHabx 1-8 HARTycTpoticTs
OAh/ct.-xox enunuib! n3Mepenns 1 nepemennoit 1 HART-ycrpoiicTaa,
OAh/mi.-kon equuunbl u3mepenus 2 nepemennoir 1 HART-ycrpoiicTsa,
OBh/ct.-xon equnuie! usmepenus 3 nepemennoil 1 HART-ycTpoiicTsa,
OBhMu.-kox equuuier n3mepenns 4 nepemensroil 1 HART-ycrpoiicTsa,
O0Chfkr.-xon equnmib! u3mepenus 1 nepemenHoit 2 HART-ycrpoiicTa,
0ChMu.-koa equuuIB M3Mepenus 2 nepementoit 2 HART-ycTpoiicTsa,
ODh/cr.-xon enuuuisl n3mepenuns 3 mepemennoit 2 HART-ycrpoiicTsa,
ODh/ut.-kon enunuibl uamepenus 4 nepemennoii 2 HART-ycrpoiicTa, u
T.JI.

1Ah-29h

3HaYeHUs MepBbIxX nepemeHHbix Tumna float 1-8 HARTycTpoiicTs
1Ah,1Bhsnauenne 1 nepemennoit 1 HART-ycrpoiicTsa,
1Ch,1Dhsnauenue 1 nepemennoit 2 HART- ycrpoiicTBa , U T.1.
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2Ah-39h

3HaYeHUs BTOPHIX mepeMeHHbX Tuma float 1-8 HARTycrpoticTs
2Ah,2Bhsnauenune 2 nepemennoii 1 HART-ycTpoiicTsa,
2Ch,2Dhsnauenue 2 nepemennoii 2 HART- ycTpolicTBa , ¥ T.1.

3Ah-49h

3HaueHus TpeThux HepeMmennsix tuma float 1-8 HARTycrpoiicts
3Ah,3Bhsnauenne 3 nepemennoii 1 HART-ycTpoiicTea,
3Ch,3Dhsnauenune 3 nepemennoii 2 HART-ycrpoiicTsa , 1 T.A.

4Ah-59h

3HAYCHUS YeTBEePThIX nepeMeHHbix Tumna float 1-8 HARTycrpoiicts
4Ah,4Bhsnauenne 4 nmepemennoit 1 HART-ycrpoiicTsa,
4Ch,4Dhsnauenue 4 nepemennoii 2 HART- ycTpoiicTsa , 1 T.1.

Ta6auna 3. Peructpsr pacrionoxxenust HART-iepemenHbIx nipu rpynmupoBke «imo HART-
ycTpoicTBamM» (TOJIBKO YTCHUE KOMaH0#l 4)

ajapec OIMUCAaHHUE pErucrpa NPpUMECYAHUEC
perucrpa
4 xoHdurypauus: 3HaueHue peructpa konpurypanuu 102h =(0001h).
C 1-16 HARTycTpoiicTB cunthiBaeTcsi 1 nepeMeHHast
00h nyomupyer 3Hauenne peructpa 102h=(0001h)
01h craryc kontpoepa KP-HART tabnuna 4
02h-05h | manneie 1 HART-ycrpoiicTBa
02h<craryc 1 HART-ycTpoiicTsa,
03hMmn.-xon equuuIBl 3Mepenus nepemenHoit 1 HART-yctpolicTaa,
04h,05hsnauenne 1 nepemennoii tuna float 1 HART ycrpoiicTea
06h-09h | mannele 2 HART-ycrpoiictBa
OAh-ODh | mannsie 3 HART-ycTpoiicTBa
OEh-11h | mannsie 4 HART-ycrpoiicTBa
12h-15h | nanneie 5 HART-ycrpoiictBa
16h-19h | naunsie 6 HART-ycrpoiicta
1Ah-1Dh | nannsie 7 HART-ycTpoiicTBa
1Eh-21h | nanneie 8 HART-yctpoiictea
22h-25h | mannasie 9 HART-ycrpoiictBa
26h-29h | mannsie 10 HARTcTpoticTBa
2Ah-2Dh | mannsie 11 HARTcrpoiicTsa
2Eh-31h | nanneie 12 HARTycrpoiicTBa
32h-35h | naunsie 13 HARTycrpoiicTa
36h-39h | nannsie 14 HARTycrpoiicTBa
3Ah-3Dh | nanssie 15 HARTctpoiicTBa
3Eh-41h | nannsie 16 HARTycrpoiicTBa
5 xondurypamuus: 3naueHue perucrpa konduryparuu 102h =(0101h).
C 1-16 HARTycTpoiicTB cUuThIBaeTCsl 2 NEPEMEHHBIX
00h nyonupyer 3Hadenue peructpa 102h=(0101h)
01h craryc korrposuiepa KP-HART tabnuma 4
02h-07h | nanneie 1 HART-ycrpoiictBa
02h-cratyc 1 HART-ycTpoticTsa,
03hkr.-xox emuanier usmepenns 1 mepemennoit 1 HART-ycrpoiicTsa,
03hMu.-xon eauuuiel m3Mepenus 2 nepemenHoit 1 HART-ycrpoiicTaa,
04h,05hsHauyenune 1 nepemennoii Tuna float 1 HART¥crpoiicTsa,
06h,07hsHauenue 2 nepemennoi Tuna float 1 HART ycTpoiicTBa
08h-0Dh | nannsie 2 HART-ycrpoiicTsa
OEh-13h | nannsie 3 HART-ycrpoiicTBa
14h-19h | naunsie 4 HART-ycrpoiictsa
1Ah-1Fh | nannsie 5 HART-ycTpoticTBa
20h-25h | manneie 6 HART-yctpoiicTea
26h-2Bh | mannasie 7 HART-ycrpoiicTBa
2Ch-31h | nannsie 8 HART-ycrpoiicTBa
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32h-37h | naunsie 9 HART-ycrpoiicta

38h-3Dh | mannsie 10 HARTycrpoiicTBa

3Eh-43h | mannsie 11 HARTycrpoiicTa

44h-49h | nannbie 12 HARTycTpoiicTBa

AAh-4Fh | nannsie 13 HARTycrpoiicTBa

50h-55h | naunsie 14 HARTycTpoiicTBa

56h-5Bh | mannsie 15 HARTycTpoiictBa

5Ch-61h | naunsie 16 HART-ycrpoiicTa

6 xondurypamus: 3HaueHue perucrpa konduryparuu 102h =(0201h).

C 1-8 HARTycrpolicTB cunThiBaeTCs 4 IepeMeHHBIX

00h

nyomupyer 3HadeHue peructpa 102h=(0201h)

01h

craryc kontpoepa KP-HART

Tabimua 4

02h-0Ch | nannsie 1 HART-yctpoticTBa:

02h<craryc 1 HART-ycTpoiicTsa,

03hkrt.-konx emunuiel uamepenus 1 nepemennoit 1 HART-yctpoiicTsa,
03hMu.-xon eauuuiel m3Mepenus 2 nepemenHoit 1 HART-ycrpoiicTaa,
04hkr.-kon enunuibl u3mepenus 3 nepemernoir 1 HART-ycrpoticTsa,
04hn.-xon equuuIB n3Mepenus 4 nepemenHoit 1 HART-ycTpoticTsa,
05h,06h3suauenne 1 nepemennoii Tuna float 1 HART ycrpoiicTra,
07h,08hsnauenue 2 nepemennoi tuna float 1 HARTycrpoiictea
09h,0AhsHnauenue 3 nepemennoii Tumna float 1 HARTycrpoiicTsa,
0Bh,0Chsnauenue 4 nepemennoii tuma float 1 HARTycrpoticTsa

0Dh-17h | nauusie 2 HART-ycrpoiictsa

18h-22h | nanneie 3 HART-ycrpoiicTBa

23h-2Dh | manusie 4 HART-ycTpoiicTa

2Eh-38h | nannbie 5 HART-ycrpoiicTBa

39h-43h | mannsie 6 HART-ycTpoiicTBa

44h-4Eh | naunsie 7 HART-ycTpoiicTa

4Fh-59h | naunsie 8 HART-ycrpoiicTBa

Ta6auuna 4. Cratyc kontposiepa KP-HART:

Howmep THUI OIHCaHue
oura

0 ommOKa | omnOka JaHHBIX KOoH(urypauun (ycTaHABIMBAaETCS TMPHU  HEHOMYCTHMBIX
3HaueHusx perucrpos 100h-118h)

1 CTaTyCc | KOH(HIypalusi yCTAHOBJICHA <«I10-YMOIYaHHIO» (YCTAHABIMBACTCS NPH 3aIUCH B
peructp 200h 3nauenuss 07DO0h, cOpaceiBaeTcst pu MOTU(PHUKAIIMA PETUCTPOB
100h-118h)

2 cTatyc | OBLT IPOTPaMMHBINA peCTapT KOHTPOsuIepa (COpachiBacTCs aBTOMATHUYCCKH OCTIE
YTEHHS PETHCTpa CTaTyca KOHTPOJLIEpa)

3 -

4 -

5 -

6 CTaTyC | 3aJlaH MaKeTHBIN pekuM (OUT ycraHaBiauBaeTcs npu 3Hayenuu 1 perucrpa 108h)

7 CTaTyCc | HET TOAJCPKKH IakeTHOro pexuma (cBodicTBo manHOW Bepcun [10O
KOHTpOJLIEpa)

8 ommubOKa | HeT cBsizu ¢ HART-ycTpolicTBamMu (ycTaHaBIMBaeTCs, €CIM XOTs ObI C OJHUM
onucaHHbiIM HART-yCTpoiiCTBOM HET CBSI3H)

9 ommuOKa | ommmOka makeTHoro pexkuma HART-ycTpolictBa (ycTraHaBiIMBaeTCs IpH
HEBO3MOKHOCTH 33J1aTh AKECTHBIH PEXUM)

10 cratyc | pexxum MoHokaHana HART-ycTpolictB (ycTanaBnuBaercs npu onucannu HART-
YCTPOWCTB ¢ ajipecoM, oTinuHbIM oT 0)

11 ommubOka | HART-nuHus  3aHsita (ycTaHaBIMBaeTCs IPH HEBO3MOKHOCTH TOJIYYCHHS
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nocryna K HART-n1HUY, HanpuMep, JIMHKS 3aHITa CTOPOHHUM YCTPOHCTBOM)

12 -

13 -

14 -

15 -

Onucanue anropurma tpancasuuun HART-komana yepes muos.

B xontpomnepe KP-HART umeercs Bo3MOkHOCTH TpaHchsanuu Jiro0bix HART-komang depes
MODBUS-niporokoin. [{ist 3Toro ectb peructpoBbsiii nuio3 ¢ aapecamu 300h-311h3anuce B mniro3
ocyiectBisercss modbuskomanaoii 6 wiu 16, a ureane komaumoit 3. Oopadborka HART-komaHIb1
OCYILIECTBIISICTCSI KOHTpOJUIEpOM 0Oe3 OCTaHOBKM CKaHHMpoBaHus 3anaHHbIX HART-mepeMeHHBIX,
BHYTpH Tekymiero nukia ompoca HART-yctpoiictB. KonTpons BeimonmHeHus 3amucanHo HART-
KOMaH/Ibl ocyInecTBisiercss MounTopunrom peructpa 300h ¢m.tabnumy 5).

st cocraBnenus npaBuiabHbIX HART-komanz, momyyenust aapecoB HART-ycTpoiicTB u pa3zdopa
OTBETOB HEOOXOAMMO HCIOJB30BaTh omnmcanus npumensembix HART-ycrpoiict (kakue HART-
KOMaH Il OHH TIOIEP/KUBAIOT) U JoKyMeHTaruio Ha HART-mpoTokot:

HCF-SPEC-81 Data Link Layer Specification

HCF-SPEC-99 Command Summary Information
HCF-SPEC-127 Universal Command Specification
HCF-SPEC-151 Common Practice Command Specification
HCF-SPEC-183 Common Tables

HCF-SPEC-307 Command Specific Response Code Definit
HCF-SPEC-500 HART Device Description Language Sppation

JIaHHYIO JOKYMEHTAIMIO MOKHO HANTH Ha CailTe opraHu3alunu HART Communication Foundation :
http://www.hartcomm.org

Anroput™M paboThl co nuto3oM caenyrommii: 16 modbuscomanmoii 3amuceiBactcst HART-
KOMaH/a corjacHo Tabmuie 5 (MOoXHO ucmoib3oBaTh 1 6 Modbuscomanmy, HO 3amucs B 300h
perucTp AO0HKHA OBITh MOCHenHel - 9Ta 3anuch 3amyckaer HART-komanny B paboTy, moaToMy cama
HART-komaHaa MO/DKHA YXe JieKaTh B perucrtpax). 3arem ymraeM 3 Mmodbuskomanmoii 300h
perucTp- Kak TOJIbKO / OWT cT.0aiiTa BCTan B enuMHUIy - OTBeT mpuien. [Ipu stom, ecau 6 out
paBeH CAMHUIIE, TO 3a 3aJaHHOE KOJUYECTBO MOBTOPOB (3amaetcs B peructpe 107h)orser or HART-
YCTPOWCTBA HE TOJNy4YeH, €CiM 6 OWT paBeH Hy/ll0, - TO uYWTaeM u3 peructpoB orBer HART-
YCTPOMCTBA.

Tadauua 5 peructpon nuioza HART-koman:

ajJipec perncrpa 3anuch (OTHPABKA KOMAH/IBI) yreHue (ImoJydeHne 0TBeTa)
7 out Bcerga O 0-xnem orBera/1l-0TBET TOTOB
CT. 0aliT | 6 Our Bcernaa 0 0-ommOok Het/1-ommbOKa mprema
300h 0-56ur JJIMHA KOMaH bl (0aiiT) nMHa oTBeTa (OaiiT)
CTapTOBBIA CUMBOJI CTapTOBBIA CUMBOJI
MIL OaliT | KopoTKuii hpeiim 02h 06h
JUTHHHBIN (Bpeiim 82h 86h

dopmar: kopotkuii ppeiim (HART Revision 2-4)

301h| cr. Oaiir azapec aapec (76ur-macrep nepB/BTOPUYH)
MII. OalT KOMaHIa KOMaHIa
302h| cr. Oaitr YuCIIo 0T TaHHBIX YHUCIIO 0T TaHHBIX
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MII. OalT JaHHbIC (€CITU eCTh) craryc 1
303h| cr. 6aiiT naHHble (€CIH eCTh) cratyc 2

ML OaiiT JaHHbIC (€CITU eCTh) JIaHHbIE (€CITU eCTh)
304h-311h naHHble (€CIH eCTh) naHHble (€CIH eCTh)

dopmar: muHHE Gpeiiv (HART Revision 5)

301h| ct. GaiiT | Kox npousBoauTeNs | ampec aapec (76ur-macrep nepB/BTOPHUYH)
MJI. OaiiT | KOA Tuia npubopa azpec azpec
302h| cr. Gaiitr | HOMep npubopa 26 azipec azipec
MJI. GaiiT | Homep npubopa 16 aapec aapec
303h| cr. 6aiiT | Homep npuGopa 06 | ampec azpec
MIL. OalT KOMaHIa KOMaHIa
304h| cr. OaiiT quCII0 OAWT TaHHBIX quCII0 OAWT TaHHBIX
MJI. OaiiT naHHble (€CIH eCTh) cratyc 1
305h| cr. Oaiit JaHHbIC (€CITU eCTh) cratyc 2
MJI. OaiiT naHHble (€CIH eCTh) naHHble (€CIH eCTh)
306h-311h naHHble (€CIIH eCTh) naHHble (€CIIH eCTh)

HART-kxoMaH/1a 3amiChIBa€TCs B pETUCTPBI HAUMHAS CO CTAPTOBOTO CUMBOJIa | J10 Oaiita CRC
(6aiir CRCHe 3anmceiBaeTcs, oH GpopMupyeTcs KOHTpoJuiepoM). B oTBete mepBebiii OaiT aapeca
HART-ycrpoiicta (301hpeructp cr.0aiiT) COAEPIKUT MPHU3HAK CTATyCa OMPOCHBIIETO €r0 MacTep-
ycrpoiictBa (3amaetcs B peructpe 106hkoHTpoiepa) —eciau 7 OUT yCTaHOBJICH B «1»,T0 31O
TIepBUYHBIN MacTep, eciu B «0»,T0 BTOPUYHBIN MacTep.

IIpumep: ornpaBum «0» HARTkomany (4TeHHE YHHKAIBLHOTO HACHTH(PHUKATOPA) MPHOOPY,
umeroniemy O agpec. [Ipu sTom 16 modbuscomanaa 3anucu B perucTpbl HUTI03a OyIeT BHITIISACTD
tak (Modbusanpec KP-HART 3agan 01):

01 10 03 00 00 03 06 @2 00 00 0000

NOAYePKHYThIN OaiiT —310 qmuHa HART-komanas! (300hct.6aiit), BeiaeneHHbIE OAHTHI — 3TO
HART-komanza, nocienuuii 6ait 00 [Hesnauamnwmii) — gnonoiaaenune 302hpeructpa

OtBet o HART-yctpoiictea untaem 3 modbuscomanoii (oxxumaemas qimuaa HART-oreeta -10
modbuspeructpos):

0103 030000A Y [10JIy4aeM OTBET:

01 03 14 042 00 00 00 00 XX XX XX XX XX XX XX XX XX XX XX X XX - OTBET €lll¢ HE TOTOB, UJIU
01 03 14C4 02 00 00 00 00 XX XX XX XX XX XX XX XX XX XX XX X XX —OTBET r'OTOB,HO ObLIa ONOKa YTCHUS
01 03 14 96 80 00 OE 00 48 FE 17 01 05 05 02 02 00 02 44 11 60 00— OTBET rOTOB,OIIHOOK HET

MOTYEPKHYTHIN 0aiT —3T0 AymHa HART-oTBeTa ¢ mpru3HakKOM TOTOBHOCTH OTBETA M MPU3HAKOM
omn6ok ureHus (peructp 300hct.6aiit), Beiienennsie 6aiiTel —310 HART-0TBET, MOCEIHMI OAlT
00 (me3nauaniwmii) — monoinaenue 309hperucrpa.

Ommbxka yteHus ycranaBiuBaetcs, eciii HART-ycTpoiicTBO He OTBETHIIO 32 3a/1aHHOE YHCIIO
MOTBITOK WK B oTBeTe ObLIa omnbdka CRC.
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[Mpunoxenne 2. Yeprex kopmyca kourposuiepa KP-HART
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