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1. HABHAYEHUE YCTPOUCTBA
brnokn ynpaBneHna KOMNMEKTOPHbIM ABuratenem noctosiHHoro Toka BbYK[-20Modbus wn

BYK[O-40Modbus npeactaBnAloT COOON 9MNEKTPOHHbIE YCTPOMCTBA, NpefHa3HaYeHHble Ans
ynpaBeHusi KONneKToOpHbIMU ABUraTesnisaMu.

2. ONMUCAHUE N TEXHNYECKUE XAPAKTEPUCTUKUN

Briokn ynpaBneHUss NO3BOMSOT YNpaBnsiTb CKOPOCTbK, YCKOPEHWEM, TOPMOXEHWEM U
HanpaBreHneM BpalleHuss geuratens. bnoku Takke obecneymBaloT  BO3MOXHOCTb
cTabunusauum CKOpoCTM MO curHanam oT gaTtyuka Xonna npu pabote ¢ gsuraTenem c
SHKOAEPOM.

YnpaBneHne KONMEKTOPHbIM ABUraTerieM OCyLeCTBASEeTCS NGO BHELHWMKW CUrHanamu,
nmbo nporpamMmHO  (kOMaHgamu, nepefaBaeMbiMy  No  npoTokony Modbus wnu  no
npeaBapuTenbHO 3anncaHHOMY B NamMsiTb 611oka anroputmy).

YnpaBneHue no RS-485 Modbus

Brnok nmeeT BO3MOXHOCTb yAaneHHOro yrnpasneHnsa no gomsmyeckon nuHum ceasm RS-485 ¢
ncrnonb3oBaHMeM NpPoMbILLINeHHOro npotokona Modbus:

e HacTonka npousBoanTCA nMyTeM 3anucu Unv YTeHUs COOTBETCTBYHOLLMX NapameTpoB
B/13 permcTpoB 6rioka.

e[lopgaoepxmBatotca npotokonbl RTU mn ASCII Ha ckopocTtax: 600,1200, 2400, 4800,
9600, 14400, 19200,38400, 57600, 115200,128000 6o4.

e Peanui3oBaHbl NepemMeLleHMss B MNPOM3BOSbHYIO WUNU OOHY U3 4eTbipex 3apaHee
3a[laHHbIX pernepHbIX TOYEK.

¢ BNoOK MMeeT BO3MOXHOCTb aBTOHOMHOM paboTbl No4 ynpaBneHMEM MONb30BaATENbCKOM
nporpammbl (4nuHon o 1024 komaHpg), 3apaHee 3anucaHHOW B 3HEepProHe3aBUCUMYHO
namateb. [logaepXmBaloTca ycrnoBHble U 6e3ycrnoBHble nepexoabl (OTHOCUTENbHbIE U
abCconoTHbIE), BbI30BbI NOANPOrpamMm, LMKIbl, TaMepbl OXUOaHUS.

e[lporpammmpyemble Bxoabl IN1 u IN2 MOXHO MCNONbL30BaTb B KayecTBe CUrHanoB
START/STOP, REVERS, nubo Ans uHbIX Lenen no yCMOTPEHUo Nonb3oBaTens.

ebnNoK MMeeT BO3MOXHOCTb OCYLLECTBIIEHUA MO3ULMOHUPOBAHUA B AuanasoHe OT —
2147483647 po + 2147483648 nepeknoyeHMi pgatuvmkoB Xomnna (npu paboTte c
asuratenem ¢ gatymkamum Xonna).

ebnok umeer kKoHTakTbl RT Ha nuueBoM naHenu ANs NOAKMNHYEHUA BHYTPEHHEro
TEPMUHANbHOro pe3ncTopa, ANs 3Toro He06XxoaNMO 3aMKHYTb KOHTaKTbl NEPEMbIYKON.

YHpaBneHMe BHELWWHUMU CUTHalTlaMN

[na ynpaBneHna gsuratesiemM BHELLUHUMU CUrHanamun npeagycmMoTpeHb!:
e KOHTaKTbl ANA noakrntoveHnsa BHewHux curHanoB IN1 mn IN2, HasHadyeHne n cnocodb
00paboTkn KOTOpbIX oOnpeaensaeTcsa nofb3oBaTeNneM, WCMNOMb3ylTCa ANA  nogadn
curHanoB START/STOP (ctapt/octaHoBka) u DIR (HanpaBneHue BpalleHus).

eKoHTaktT HARD STOP ansa nogknioyeHuMst aBapuMHOro curHana, obecneumBaroLlero

ObICTpOE ynpaBnseMoe TOPMOXEHME ABUraTens npu paspbiBE aBapUMHONO KOHTYypa.
[Mocne ocCTaHOBKM MPOMCXOAUT Mnepexod B OOHO M3 Cneaylowmnx COCTOAHWUM: KIieMMbl
ABUratens 3aMkKHyTbl WM KNeMMbl OBuratensd pasoMKHYTbl (OaHHOE COCTOsIHME
onpepensetca pernctpom 5011h MODE_COIL n.6.5). Tak xe npegotBpallaeTcs
HeCaHKLMOHMPOBAHHbLIN 3anyck.

Brnok obecneuvBaeT yHKUMIO 3alMUTLl ABUraTens oT neperpysku no Toky. MakcumanbHoe
paspeLleHHoe 3HaYeHre Toka ABuraTens ycTaHaBnvMBaeTCs NoNb3oBaTeNEM.



TexHUYecKkne xapakTepucTUKM 6roka

Mogenb BYKO-20Modbus | BYKA-40Modbus
HanpsxeHue nutaHug, B 12 — 24
[onycTumbl AnanasoH Hanps>XeHna NuTaHna o 8 _ 30
cpabaTbiBaHUs 3awuThl, B
HomuHanbHbIV TOK B dpase, A <20 <40
AnnapaTHas 3awmTa OT KOPOTKOro 3amblkaHus (BpemMs 30 100
cpabartbiBaHna 15 MKc), A
grpaqueHme ToKa pasbl (Bpemsa cpabaTbiBaHus 5 ¢), 1..20 2 40
MakcnmanbHoe HanpskeHue Ha gsurartene, B 0,98 x Unut
MunHuMansHOe HeHyNeBoe HanpskeHne Ha

0,01 x Unmt

asuraTtene, B

CobCTBEHHBIV TOK NOTpebnenns, mA

< 50 npu Unut=24B

[nanasoH perynmpoBaHust CKOPOCTU, WB/WH 500
[MapameTpbl BHeWHUX curHanoB «IN1» n «IN2»:

MakcnmanbHoe ConpoTUBIIEHNE 3aMKHYTbIX 47
KOHTaKTOB, KOM '
MakcmmanbHbIN BXOOHOW TOK, MA 2.5
MabapuTHble pa3mepbl He Gonee, MM 116x100x23

KOMMYHMKaLNOHHbIN MHTEpenc

RS-485, Modbus — ASCII uniu RTU

FabapuTHbIe U NpUcoeanHUTENbHbIE pa3mepbl 6roka npueseaeHbl Ha Puc. 1
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Puc.1. MabapuTHble 1 npucoeanHuTenbHble pasmepbl 6noka BYKO-20Modbus n BYK[-

40Modbus

YcnoBusa akcnnyaTtaumMm 6noka:

e TemnepaTypa okpyxatowiero sosgyxa — (0...+40)°C

e OTHOCUTENbHasA BNaXxHOCTb Bo3ayxa 4o 90%
Cxema nogknioyeHuns npmeegeHa Ha Puc. 2




3. KOHCTPYKUUA

Brok BbINONHEH B BUAE nnatbl C pacrofioXXeHHbIMU Ha HEW 3NEKTPOHHBIMU KOMMOHEHTaMM.
lMnacTtukoBbIn Kopnyc 6rnoka npegHasHaveH anga yctaHoBku Ha DIN penky. Ha BepxHen yacTtu
Koprnyca nmetotca rpacmyeckne o603HavyeHnsa opraHoB yrnpaBfeHUsa N HasHayYeHns BbIBOAOB.

Kpome aneKkTpoHHbIX KOMIMOHEHTOB Ha niaTe pacrnonararTcs:

- BMHTOBbIE KIEMMbl OJ14 MOAKIHYEeHNA COoedUHUTENbHbIX MpPOoBOOOB NUHWI ynpaBJieHu4,
NnMTaHnA N ABUratTend,

- knemmbl IN1 1 IN2 onsg nogknioYeHns ynpasnsaowmx BXOAHbIX CUrHaoB;
- Krnemma ans NoAaKNYeHNs KOHTaKTOB curHana aBapumHOm OCTaHOBKM;

- CBETOOANOOHbIN nHAnKaTop paboThbl yCTPOMCTBA;

- pasbeMm RJ11 (6P6C) ans nogknoveHnsa nuHun RS-485;

- KOHTaKTbl AN NOAKMIOYEHUs1 BHYTPEHHErO TEPMUHANbLHOro peauctopa RT;

- BCTPOEHHas TOPMO3Has cxema ANsl NOrNoLweHNst reHepupyemon aBuratenem aHeprum (npu
Bblbere, NpMHyANTENbHOM BpaLLEeHUN);

[ns aBapuinHOM OCTaHOBKWM ABUratens npegycMoTpeH Bxon BHewHero curHana «HARD
STOP». [Ina cTapTa 1 OCTaHOBKW ABUratensa BHELWHUMW CUrHanamu, a Takxke ans ynpasreHus
HanpasneHneM BpalleHna aBuratensd MOXHO UCNoNb3oBaTb BHeLWHME Bxoabl IN1 n IN2.

Bce napameTtpbl paboTbl ABuratens v ynpasrieHVe OBWKEHUMEM MOryT OCYLLEeCTBNATbCA
nporpaMMHO 1 KOMaHgamu, nepegasaembimu No RS-485 no nportokony Modbus.

CxeMa pacnonoXeHus U HasHadeHne Knemm npeacTaBneHbl Ha puc. 2.
4 3 2 1

O6wmn npoBoa NUTaHUA

O6wmi npoBoa NUTaHUA

MNutaHne 12 - 24 B

MNutaHne 12 - 24 B

CwurHan IN1 (cyxow KOHTaKT)

CurHan IN2 (cyxow KOHTaKT)

CwvrHan aBapuiiHon octaHoBkn «HARD
STOP»

8. O6wwmin npoBog (CUrHanbHbIN)

9. Bbixog +5B nutaHma gatyuka Xonna
10.JInHmnsa paHHbIX A gatyuka Xonna
11.JlnHna panHbIX B gatynka Xonna

12. O6wwmn npoBog AaTtymka Xonna
13.BbiBOA aBuratens A

14.BbiBOA aBuratens A

15.BbiBOA aBuratens B

16.BbiBOg aBuratens B

NoohrwbE

RS-485 Modbus — pasbem RJ11 (6P6C) ans
16 15 14 13 NOAKMIOYEHUS NMNHUA AaHHbIX RS-485

RT — KOHTaKTbI AN NOAKMIOYEHNS
TEPMUHANbHOro ConpoTuBneHns (Heobxoammo
yCTaHaBnMBaTb NepeMblyvKy)

Puc. 2. Cxema pacnonoXeHusi U Ha3HayeHne KNeMM 1 3r1IeMEHTOB yrpaBreHns

4. NOAKNOYEHUE U YNPABNAIOLWME CUTHATIbI BJIOKA

3anpelwlaeTca noaknyaTb WMAM OTCOEOUHATL ABUratenb OT 6Gnoka npu  BKIIKOYEHHOM
nutanHun. [lpn nogknoveHun 6Gnoka crnegyeT cobnogate nonsipHocTb. HecobniogeHue
NMONSAPHOCTU, a TaKKe NPEeBbILLUEeHNEe HANPSXKEHUSI MMTaHNSA NPUBOOUT K NOBPEXAEeHUI0 Groka.

BAXHO: W3-3a 6GonbliMx TOKOB peKoMeHayeTCcs pacnonaratb WUCTOYHUK I'IVITaHI/IFI B
HenocpeaCTBEHHON BnM30CTN OT Broka 1 MCMoNb30BaTh NPOBOAA C ceyeHneM 8.4 Mm? (AWG-
8). VIcTouHWK NuTaHusa gormkeH obecneunBaTtb TOK HA 20% Bonblie MakcumasribHO BO3MOXHOTO,
notpebnsemMoro B npouecce aKcnnyaTaumm.



PekomeHnaoBaHHast ANnHa NMTalOWMX NPOBOAOB:
e He 6onee 100 cm npu Tokax 8o 10 A;

e He 6onee 50 cm npu Tokax oT 10 go 20A;

e He 6onee 25 cm npu Tokax oT 20 go 40A.

Mpn makcumanbHoM TOoKe Ao 20 A pgornyckaeTcs MCMnosib30BaHME MO OAHOW JNUHUM Kak

nuTalwWwmx, Tak n dasHbix knemm. lpyn makcumanbHoOM Toke 6Gonee 20 A HeobGxoanmo
ncnonb3oBaTtb 06€e NMHMKM Kak NUTaLWKNX, Tak U pasHbIX KNemMmm.

MoHTax Heobxoanmo ocyLliecTBndATb B crieayowiem nopagke:

1. BbInonHuTe coeguHeHue yCTpoMCTBa C ABUraTerieM — B COOTBETCTBMM CO CXEMOW Ha puc. 2.

[Bvratenb nogknoyvaeTcsa K BbixogaMm 6rnoka, obo3HavyeHHbIM A 1 B (knemmbl 13 — 16).
CurHanbl gatuvka Xonna nogkntodatotca K knemmam 10 — 11 (HA, HB). 3emns patuumka
Xonna nogkntoyaeTcs K knemme 12 (GND), nutaHve gatymkoB Xosna K knemme 9 (+5V).

[MogknounTe BHELWHWE Lenu ynpasfieHUss — B COOTBETCTBUM CO CXEMOW MOAKITOYEHUSA Ha
puc. 3:

GND
{0BWKi cUrHansHBIA NpoBoa)

| HARD STOP
(aBapwiHas ocTaHoBKa)

+ IN2
IN1

Puc. 3. MNMoakrnoyeHre BHELWLHUX Lenen ynpaBneHns

3. TMMopkntounte nuHun nHTepdenca RS-485 k pasbemy RJ11 B COOTBETCTBUN C pUC. 4.

wn =

RS-485 - RJ11 (6P6C)

CLR FLASH CON

RS485 +5U-ﬂ-\\

R3485 A
RS485 B

RS485 GND

Puc. 4 — HasHa4eHne KOHTaKTOB pa3bema RJ11 — RS-485 Modbus.

Mpn Heob6XoOUMOCTM YCTaHOBUTE MEepPeMblUKYy Ha KOHTakTbl RT Ans  NOAKNoYeHus
BHYTPEHHEro TEPMMHANBHOIO COMPOTUBIEHNS.

BbinonHuTe coeanHeHne ycTponcTea ¢ 6rokom nutaHns cobnogas nonspHocTb. MoLWHOCTb
WUCTOYHUKA NUTaHMA [ofkHa ObiTb BblOpaHa ¢ 3anacom (4TobObl He ObINO Npocagok
nuTaroLwero HanpsikeHus). TonwmHa coeanHUTENbHbIX NPOBOAOB AOMKHA COOTBETCTBOBATL
noTpebnsaemMomy ABUraTenem TOKYy. «+» UCTOYHUKA NMUTaHUSA NOAKMNIoUYMTE — Ha BXxoabl 3 U 4
6roka, «-» UCTOYHWUKa NUTaHWUS MNOAKIIYNTE — Ha Bxodbl 1 1 2 6noka. [eMOHTax cucTemsbl
ocyllecTBnsieTcs B obpaTHOM nopsiake.

5. NMNOPAAOK PABOTbI C BJTIOKOM

Y6eauntecnb, 4To NnTaHne 6roka BbIKMHOYEHO.

BbinonHuTe noakntoyeHne 6roka K ABUraternto U UCTOYHUKY NMUTaHUSA COrflacHO NYHKTY 4.
Bboibepute cnocob ynpaBneHus: ynpaBneHwe kKomaHgamu no Modbus unv BHELWHUMU
curHanamu (pernctp MODE_DEVICE — cm. pasgen 6.5, puc.6 n puc.7).

BbinonHuTe nogkniodeHne curHanos ynpasneHna «IN1», «IN2» v curHana aBapunHoOU
octaHoBkM «<HARD STOP» cornacHo nyHkTy 4. CurHan «HARD STOP» ucnonb3yetca ans
aBapuHOM OCTaHOBKM ABuraTtens. PaboTa paspelleHa npy 3aMKHYTOM KOHTakKTe.
MogkntounTe NuHUKM nHTepdenca RS-485 cornacHo NyHKTY 4.

BkntounTte Bnok nuTaHnsa. YCTPOMCTBO rOTOBO K HAaCTpovike no npotokony Modbus.

3apante HeobxoaMMble HacTponkm paboTel Npusoga no npotokony Modbus - orpaHunyeHne



TOoKa B pase ABuratens, HanpasfieHne BpaLleHuns, HacTporka paboTbl BHEWHUX Bxogos IN1
n IN2, cnocob ynpasneHus (cMm. pasgen 6).

8. lNepepnaBante KOMaHAObl ynpaBreHus ABuratenemMm 4depes uHTepdgenc RS-485. Tabnuua
pernctpoB 6r5ioka, MX Has3HayeHMe U BO3MOXHble KOMaHAbl YynpaBfeHus ABuratenem
npuesefeHbl B pasgene 6.

9. lNpu ynpaBneHun nNpuBOLOM MNPWU MOMOLUM BHELLUHUX CUrHanoB AfiS cTapTa U OCTaHOBKU
asuraTens v Ans ynpasneHus HanpasfeHMeM BpaleHus ucnonb3ymte curHansl IN1 u IN2.

6. YNPABJIEHUE NO MODBUS

[ns nepepayn gaHHbIX vepe3 uHTepdenc RS-485 ucnonbdyetca cTaHO4apTHLIM NPOTOKON
obmeHa gaHHbiMn Modbus (ASCIl unn RTU).

Brok ynpaBneHus umeet crnefyoLine 3aBogckme HacTPOUKU:

e ID=1
e CkopocTb: 115200 60p
e [lpoBepka YeTHOCTU: YeT
e but paHHbIX: 8
e Cronbwur: 1
e MODBUS RTU
6.1. PervcTtpbl ynpaBneHusi BXOAHbIMA CUTHanamm
Apnpec Twn HasBaHue PasmepHocTb OnucaHue
1000h Discrete IN1 bit 1-6uT CocTosiHMe BXOAHOTO
Input — curHana IN1
1001h Discrete IN2 bit 1-6uT CocTosiHMe BXOAHOTO
Input — curHana IN2
Discrete : CocTosiHMe BXOAHOTO
1002h Input IN_HARD_STOP_bit 1-6ut curnana HARD STOP
Holdin KoHourypaums pexnma
5007h Reqi 9 MODE_EXT _IN 16-6ut paboTbl BHELLHNX BXOO0B
egister
IN1,IN2.
MwuHMManbHOe BpeMs
5013h | 1O!dNY | ppESSED INPUTS_EXTERN | 16-6uT MOTIOKMTETIBHOTO
Register nMnynbca Ha UMpoBbIX
Bxogax IN1, IN2 (mc)
MwuHMManbHOe BpeMs
5014h | H01dING | \WAITED INPUTS_EXTERN | 16-6u OoTpnLATENBHOM HacTh
Register - - nMnynbca Ha UMpoBbIX
Bxogax IN1, IN2 (mc)

Pernctpbl coctosiHMin BXOAHbIX curHanos 1000h..1002h goCTynHbI TONbKO ASs YTEHUS.
1000h — IN1_bit — oTtobpaxaeT cocTosHue mandeckoro Bxoga IN1.
1001h — IN2_bit — oTobpaxaeT cocTosiHue mandeckoro Bxoga IN2.
1002h — IN_HARD_STOP_bit — otobpaxaeT cocTtosiHue cusndeckoro sxoga HARD_STOP.
Bo3amoxHble 3HavdeHus pernctpos 1000h..1002h:

e 1 - Bxopf 3aMKHYT Ha Bbixog GND

e 0 - Bxof pa3oMKHyYT ¢ Bbixogom GND

5007h - MODE_EXT_IN — 3HayeHue peructpa onpegensieT HasHayeHne u cnocob
o6paboTku curHanos IN1 n IN2 (cm. onucaHue B pasgene 6.5).

5013h — PRESSED_INPUTS_EXTERN wn 5014h - WAITED_INPUTS_EXTERN -
MwuHuMansHoe BpeMs (3a0aeTcsd B MC) NMOMOXUTESNTbHOW N OTpUUATENbHON YacTu MMNynbca Ha
undpposbix Bxogax IN1, IN2 - pernctpbl MCcnonb3ytoTca And nogasneHuns gpebesra KOHTaKTOB
(cm. puc. 5).




MuHMManbHas AnUTensHOCTL
curHana IN1,IN2
onpeaensieTcs perucTpom
PRESSED_INPUTS_EXTERN

MuHWUManbHas ANUTENbHOCTb

nay3bl IN1,IN2 onpegensietcs
€r1cTpoM

WAITED_INPUTS_EXTERN

Puc. 5 - MexaHn3m nogasnenunsa gpebesra KOHTaKTOB.

6.2. Perncrtpbl ynpaBneHusa gsuratenem

Anpec Tun HasBaHue Pa3mepHocTb OnucaHue

2000h | Coils START_bit 1-61T Sanyck BpalleHus iBuratens ¢
3aaHHbIM YCKOPEHNEM

2001h | Coils STOP_bit 1-6uT OcTaHoBKa BpallleHus gsuratens
C 3a4aHHbIM 3aMeaSIEHNEM

2002h | Coils HARD_STOP_bit | 1-6ut Peskasi, 3KCTpEHHas OCTaHOBKa

- - BpalleHus asurarens

C6poc B HyneBoe 3Ha4yeHne

2003h | Coils CLR_POSITION_bit | 1-6ut peructpa TekyLeun no3mumm
POSITION VALUE.

[aHHble ynpasndavowme curHanbl AOCTYMNHbI KakK AnAa YTeHUA, Tak U Ana 3anuncu. I'Ipm 3anncum

B COOTBETCTBYIOLLUNA PErNCTP 3Ha4YeHUst 1 akTUBMPYEeT Ty WM UHYH (OYHKUMIO, MOcne 3Toro
peructp cbpacbiBaetcs B 0.

6.3. Peructpbl coctosiHus
Apnpec Twvn HasBaHue PasmepHoCTb OnucaHue
3000h | MPUt | sTATUS 16-61T Tekywee cocrosne
Register ynpaBneHus ABuraTenem.
Inout Tekywee 3Ha4yeHne
3001h pu CURRENT_VALID | 16-6ut notpebnsemoro gBuratenem
Register Toka
3002h Inpu_t SPEED VALID 16-6uT MrHOBeHHOe 3Ha4yeHue CKOpoCTH
Register - BpalleHus.
TekyLwas nosnyms.
3003h :Rr’lgu;[ster gggﬁ%} 32-6ut [lmanasoH 3Ha4YeHun oT -
9 2147483647 po + 2147483648
3005h Inpu_t TEMPERATURE_ 16-6uT TemnepaTypa LeHTparbHOro
Register | MCU npoteccopa
Input TEMPERATURE_ y
3006h Register | MOSFET 16-6ut TemnepaTtypa cunoBomn 4yactu
Input TEMPERATURE_ .
3007h Register | BRAKE 16-6ut TemnepaTypa TOPMO3HOM CXEMbI
BosBpalyaet cnyyaniHoe
3008h |MPY | TASK_COUNTER | 16-6u 3HaqeHve (Ans KOHTpons
Register - paboTocnocobHOCTM KaHana
nepegavv)
Input STATUS_USER_ CraTtyc nporpamMmmbl
3009h Register | PROGRAM 16-6ut nonb3oBarens

[aHHasa rpynna perncTpoB AOCTYMHA TONbKO ANS YTEHUS N OTpaXkaeT TeKyLlee COCTOsIHME

6Gnoka ynpaBsneHus.

3000h — STATUS - TeKkyLlee COCTOSiHME yNpaBreHus aBuratenemM, BO3MOXHbIe 3HaYEHUS:
e 0 - ABUraTenb OCTaHOBIEH
e 1 - BpalleHne B OCHOBHOM HanpasreHuu
e 2 - BpaweHne B 06paTHOM HanpasfeHum

3001h - CURRENT_VALID - Tekywlee 3HadeHve noTpebnsemoro apuratenem Toka.
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OTpaxaeT 3Ha4yeHne Toka noTpebnsemoro gsuratenemM oT 61oka NUTaHus, 3HadeHne B MA.

3002 - SPEED_VALID - MrHoBeHHO€e 3Ha4yeHue CKOPOCTW BpalleHus. EanHuubl nsmepeHus
060pPOThI B MUHYTY.

3003h - CURRENT_POSITION - Tekyuwas nos3vuus. [losvumoHnpoBaHue rnponsBoanTbCs B
AvanasoHe 3HayYeHun oT -2147483647 po + 2147483648 cymMMmapHOro KonuyectsBa
nepeksritoyeHnn gaTinkos Xonna, yunTeiBaTCA U nepegHue n 3agHne PpoHThI.

3005h - TEMPERATURE_MCU - TemnepaTtypa LeHTpanbHOro npoueccopa. Temnepartypa
Bbluncnsietcsa kak TEMPERATURE_MCU / 10 rp/C.

3006h - TEMPERATURE_MOSFET - TemnepaTypa CWUNIOBOM 4acTu. Temnepatypa B
obnactn yCTaHOBKM Knroyeu MOSFET. Temnepatypa BbluMcnaeTca Kak
TEMPERATURE_MOSFET / 10 rp/C.

3007h - TEMPERATURE_BRAKE - Temnepatypa TOPMO3HOW CXeMbl. TemnepaTtypa B
obnacTtn TopMo3HOro pesncropa. TemnepaTypa Bbluncnaetca kak TASK_COUNTER / 10 rp/C.
3008h - TASK_COUNTER - BosspaluaeT nceBgocryyanHoe 4ncro B gnanasoHe ot 0x0000
Jo OxFFFF.
3009h - STATUS USER_PROGRAM - CraTyc nporpammbl nosib3oBaTens, BO3MOXHble
3HaYeHus:
e 1 - nporpamma nonb3oBaTensa Obina NpuHyauTenbHO ocTaHoBneHa no Modbus
NPOTOKOIY
e 2 - nporpamma nosnb3oBaTens 3anyckaetcsa no Modbus npoTokony (ctaTyc akTuBeH
HenpoaoMKMUTENbHOE BpeMSs O YyCTaHOBKU cTaTtyca 4)
e 3 - nporpamma nonb3oBaTesris 3anyckaeTca npu nogade nutaHus (CTaTyC akTMBEH
HenpoaoImMKUTENbHOE BpeMS 4O YyCTaHOBKU cTaTtyca 4)
e 4 - BbINOSIHEHME NMPOrpamMMbl NOMb30BaTENS.

6.4. Perncrtpbl HacTponkn nepeagaym AaHHbIx no RS-485 Modbus
Apnpec Twn HasBaHue PasmepHocTb OnucaHue
ID yctpouncTBa (Agpec
yCTPOUCTBA).
Holding [onyctTumble 3Ha4YeHus:
5000h Register SLAVE_ADDRESS_MODBUS | 16-6ut 0..247. (0 - )
LUMPOKOBELLATENBHbIN
agpec, 6e3 0OTBETHOrO
coobLeHns)
5001h | HOldiNG | 1vpe MopBUS 16-6uT BapuaHT HacTpoyky
Register npoToKona.
Holding HacTtponka ckopocTu
5002h Register BITRATE_MODBUS 16-6ut nepegayv no npoToKony
ModBUS.
NONHUTENbHAs
Holding TIMEOUT_ 'gaongpwa el\nem:y
5003h . BROADCAST _ 16-6ut
Register NPUHATBIM NaKkeToM 1
MODBUS
OTBETHbIM COOBLLEHNEM.

5001h - TYPE_MODBUS — HacTpoviku nepegadn gaHHbIX, BO3MOXHbI€ 3HaYeHUS:
e 1 — ASCII, 7 6uT gaHHbIX, YyeT, 1 cTon 6uT,
e 2 — ASCII, 7 6uT gaHHbIX, He4veT, 1 cTon 6ut
e 3 - RTU, 8 6uT gaHHbIX, 4YeT, 1 cton 6ut
e 4 — RTU, 8 6UuT gaHHbIX, He4eT, 1 cTon ouT
e 5 - RTU, 8 6uT gaHHbIX, HET, 2 cTON OUT
5002h - BITRATE_MODBUS - ckopocTb nepegadn paHHblix no Modbus, Bo3MOXHble
3Ha4YeHus:
e 0-600
e 11200,
e 2 — 2400,




e 3 — 4800,

e 4 —9600,
e 514400,
e 6 — 19200,
e 7 —38400,
e 8 — 57600,
e 9115200,
e 10— 128000
5003h - TIMEOUT_BROADCAST_MODBUS - wucnonb3syetcs, Ecnu ynpasnsiowlee

YCTPOMUCTBO MeAneHHoe TpebyeTcs BpeMsi ANS NEPEKIOYEHNSA N3 peXnmMa nepegaydm B pexmm
npuéma AaHHbIX.

[Mocne nameHeHns HacCTpoek nepefadn AaHHbIX HEOOXOAMMO COXpPaHUTb HOBblE 3HAYEHUS
npu nomown pernctpa FLAG_SAVE_INI (cm. pasgen 6.5), a 3aTeM nepesarpysunTb NpuUBOA.
lMocne nepesarpys3ku nogknoveHne no RS-485 6yaeT BbINONHATLCA NO HOBbIM HACTPONKaM.

6.5. Perncrpbl HacTponku paboTbl npuBoaa
Appec Tun Ha3BaHue Pasmep OnucaHue
HOCTb
Holding g
5004h . MODE_DEVICE 16-6ut | Pexvm paboTbl yCTpoOKCTBa
Register
Holding | MODE_USER _ i KomaHga ynpaBneHus 3anyckom
5005h Register | PROGRAM 16-6ut NnoJib30BaTENIbCKOW NPOorpamMmsi.
5006h | 1099 | MoDE_ROTATION 16-6MT | Pexvm BpaLueHms.
Register
5007h Holo!lng MODE EXT IN 16-6uT KoHdurypauus pexxuma paboTbl
Register - - BHeLUHMX BxoaoB IN1, IN2.
Holdin Bbibop Homepa nosuumn, ans
5008h 'ng POSITION_N 16-6uT | nepemeLyeHus.
Register <
[nana3oH 3HayeHnn ot 1 oo 4
OrpaHun4yeHne notpebnsiemoro
KOHTPOMepoMm TOKa.
Holdin [nanasoH:
5009h g REF_CURRENT 16-6ut | 1000 — 20000 MA gnsa BYK[-
Register
20Modbus
2000 — 40000 MA ons BYK-
40Modbus
Holdin HomuHanbHas ckopocTb
500Ah Re istgr RATED_SPEED 16-6uTt | BpaweHusa gsuratens. nanasoH
g o1 1000 g0 15000 06/MMH.
Holdin 3apaHHasi CKOpoCTb BpaLleHUs.
500Bh 'Y | spEED 16-6ut | AnanasoH ot 30 go 15000
Register
06/MUH.
Holding i 3agaHHOe yCKopeHMe.
S00Ch Register ACC 16-6ur JnanasoH ot 10 go 1000
Holding 3agaHHoe 3amepqneHme.
S00Dh Register DEC 16-Gur Nwnana3oH ot 10 go 1000
HanpaeneHuve BpaleHus.
Holdin 1 — BpaLlieHe B OCHOBHOM
500Eh N9 | pIRECTION 16-6uT | HanpaBneHuu
Register
2 — BpalleHue B obpaTHOM
HanpaBneHUN.




KonunyectBo MMNYJ1IbCOB Ha

s500Fh | HOldING | by SES PER REVOLUTION | 16-6ur | ©OOPOT. MO 0AHOMY Bx0AY
Register - jaTtymka Xonna.
JnanasoH ot 1 ao 12
YcTaHoBKa pexuma paboTbl ¢
Holdin pgartymkamm Xonna unm oes.
5010h g USE_HALL 16-6ut | 0 — 6e3 patunkoB Xonna
Register
1 —c 1 patymkom Xonna
2 — C 2 paT4ymkom Xonna
CocTtosiHne knemm gpuraTens
s5011h | HO1dING | \iopE coil 16-6ut | NPV OCTaHOBKE.
Register - 0 — pa3oMKHyTHI
1 — 3aMKHyThI
Holding | OFFSET _ [MonpaBka TOpMOXeHUs
5012h | pegister | COMPENSATION 16-64T | syrarens
Holdin MuHuMansHoe Bpems
5013h g PRESSED_INPUTS_EXTERN | 16-61T | NONOXUTENbHOrO MMNynbca Ha
Register
umcpposbix Bxogax IN1, IN2
Holdin MwnHuMansHoe Bpems
5014h 'ng WAITED_INPUTS_EXTERN 16-6uT | OoTpMUaTenbHON YacTu NMnNynbca
Register
Ha undgposblx Bxogax IN1, IN2
CmeLlleHne, Ha KoTopoe
Heob6Xx0aANMO NepemMecTmTbCS.
Holdin [lmanasoH 3Ha4YeHnn ot
5015h Re istgr OFFSET 32-6ut | -2147483647 po + 2147483648
g 3Ha4yeHune perncrpa n3MeHsieTcs
KOHTPOIIEpOM B npoLiecce
paboThl.
MpupaweHuve - no3vuus, Ha
Holdin KOTOpYy Heob6xoanmo
5017h 'ng OFFSET_CONST 32-6uT | NnepemMecTuTbLCS.
Register -
[lmana3oH 3Ha4YeHnn ot
-2147483647 po + 2147483648.
[Mo3nuyus, B KOTOPYLO
5010h | HOldiNG | rARGET POSITION 32-Gu7 | HEOOXOAMMO NEPEMECTUTLCS.
Register - [nanasoH 3Ha4YeHun ot
-2147483647 po + 2147483648
3apaHee ycTtaHaBnMBaemas
501Bh | HO9NY | TARGET_POSITIONI 32-ur | MoMbdoBarTenem nosuus Nel
Register - [nanasoH 3Ha4YeHun ot
-2147483647 po + 2147483648
3apaHee ycTaHaBnMBaemas
501Dh | HONG | 1 ARGET_POSITION? 32-Gur | OMb30BaTEneM nosuLa Ne2
Register - [nanasoH 3Ha4YeHun ot
-2147483647 po + 2147483648
3apaHee ycTtaHaBnMBaemas
501Fh | 19ING | rARGET_POSITIONS 32-ur | NoMb3oBaTenem nosuus Nes
Register - [nanasoH 3Ha4YeHun ot
-2147483647 po + 2147483648
3apaHee ycTaHaBnMBaemas
5021h | 191ING | rARGET_POSITION4 32-Gur | MoMb3oBaTenem nosuuia Ned
Register - [nanasoH 3Ha4YeHun ot
-2147483647 po + 2147483648
5023h | HOldING | FpopoR 16-6MT | PerucTp ownBok.

Register
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Peructp coxpaHeHus
Holding norb30BaTenbCKUX HAaCTPOEK.
5024h Register FLAG_SAVE_INI 16-6ut (dAnanasoH 5000h..501Fh).
3HayeHune: 0x37FA
Pernctp 3anncu unum yteHns
NoNb30BaTENbCKON NPOrpaMmbl
Holding | FLAG_SAVE_ B/U3 3HEProHe3aBMCMON
50250 | pegister | USER_ PROGRAM 16-61T | s,
3HauyeHune gns 3anucu: 0x8426
3HayeHune ansg yteHns: 0x9346
Holding i Pernctp nepesarpysku.
5026h Register FLAG_RESTART 16-6ut 3HayeHune: 0x95AF

5004h - MODE_DEVICE — pexum paboTbl yCTPONCTBA, BO3MOXHbIE 3HAYEHUS:
e 1 — ynpasneHue no Modbus
e 2 — ynpasrieHMe BHELLHUMW cUrHanamm
5005h — MODE_USER_PROGRAM — komaHAa ynpaBrieHuUsi 3aryCckoM Mosb30BaTerbCKOn
nporpaMmmbl, BO3MOXHblE 3HAYEHUS:

e 1 — ocTtaHoBKa paboTbl NONb30BaTENLCKOW NPOrpaMmbl

e 2 — cTapT paboTbl NOMNBL30BATENBCKOM NPOrpamMmmbl

e 3 — CTapT NONb30BaTENbCKON MNpOorpammbl cpady Mnocre nogayn nNuTaHua Ha OGnok
(TpebyeTca  npegBapuTenbHOE — COXpaHeEHMe  HacTpoek —  CM.  peructp
FLAG_SAVE_INI).

5006h — MODE_ROTATION — pexum BpalleHWsl, BO3MOXHbl€ 3HaYeHUS:

e 1 — HenpepbIBHOE BpaLLEeHne B CTOPOHY

e 2 — CMeLlleHne Ha BENUYUHY, 3agaHHyto peructpom OFFSET

e 3 — rnepemelleHne B 3aJaHHoOe MosnoxeHue. Homep nosvumm 3agaeTca pernctpom
POSITION_N (ot 1 po 4), koopauHaTbl no3vuun 3agatotcs permctpamm POSITIONL,
POSITION2, POSITION3, POSITION4 cooTBETCTBEHHO.

5007h — MODE_EXT_IN — koHurypaums pexmma paboTbl BHewHux Bxogos IN1, IN2 B
pexumMe yrnpaBrneHns BHELWHUMU CUrHaramm, BO3MOXHbIE 3HaYEHUS:

e 1 — Bxog IN1 ucnonb3yeTcs Kak curHan ctapta/octaHoOBKM npuBoaa, obpabaTbiBaeTcs
no cnagawowemy poHTY umnyrnbca; Bxod IN2 ncnonb3yeTcs Kak cuUrHan pesepca,
obpabaTbiBaeTcsa NoO cnagatoemy poHTy Mmnynbca.

e 2 — Bxog IN1 ucnonb3yeTcs Kak curHan ctapta/octaHOBKM npuBoaa, obpabaTbiBaeTcs
no cnagawwemMy (OpoHTYy mmnynbca; Bxod IN2 mcnonb3yeTca Kak curHan 3agaHus
HanpasneHusi, obpabaTbiBaeTCA NO YPOBHIO cUrHana.

e3 — Bxog IN1 wvcnomnb3yetca Kak curHan crtapta M OCTaHOBKM NpuBOAa,
obpabaTtbiBaeTCcA NO ypPOBHIO CUrHaNa: Hanuyne curHana — paspelleHne BpaleHus
ABurartens, OTCYTCTBME CWUrHamna - ocrtaHoBka, BxoA IN2 ucnonb3yetcda kak curHarn
peBepca, obpabaTbiBaeTcs No cnagatowemMy (opoHTY nMnNyrbCca.

e4 — Bxog IN1 wucnonb3yeTcs Kak curHan crapTa W OCTaHOBKM npuBoAa,
obpabaTtbiBaeTca MO YPOBHIO CUrHana: HanuuMe curHana — paspelueHne BpalleHus
ABUratens, OoTCYTCTBME CWUrHamna - octaHoBka; BxoA IN2 ucnonb3yetcda kak curHan
3agaHusa HanpaeneHusi, obpabaTtbiBaeTCs NO YPOBHIO CUrHana.

e 5 — Bxoa IN1 ncnonb3yeTcsa Kak CuUrHan crapTta WU OCTaHOBKM MpuBoAda B MPAMOM
HanpaeneHun, IN2 — kak curHan cTapTa M OCTaHOBKM npuBoda B obpaTHOM
HanpasneHun; oba curHana obpabaTbiBaOTCA NO YPOBHIO.

5008h — POSITION_N — Bbibop HOMepa no3vuuu ans nepemeweHna (ot 1 go 4) —
Ncnonb3yeTca B pexmnme nepemelleHns B 3agaHHyto koopagumHaty (MODE _ROTATION = 3)
coBMmecTHO ¢ peructpamm POSITION1, POSITION2, POSITION3, POSITIONA.
5009h — REF_CURRENT — OrpaHu4eHne notpebnsemoro KOHTponnepom Toka. (B MA).
[vanasoH gonyctumblix 3HadeHun gnsa bBYK[-20Modbus — ot 1000 mA go 20000 MA, ans
BYKO-40Modbus — 2000 mA go 40000 mA

500Ah — RATED_SPEED - HomuHanbHasi CKOpOCTb BpalieHusa asuratens (nacrnopTHoe
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3Ha4veHune) oT 1000 go 15000 o6/mMuH. [aHHbin permctp ucnonedyetca npu USE_HALL[5010h]
= 0 (aBuratenb 6e3 gartymkoB Xonna).

500Bh — SPEED - 3agaHHas ckopocTb BpalleHusa npu ynpasrneHun no Modbus (ot 30 go
15000 06/mMuR).

500Ch — ACC - 3agaHHoe yckopeHue (ot 10 go 1000)

500Dh — DEC - 3agaHHoe 3ameaneHnue (ot 10 go 1000)

BenunuuHbl yckopeHua u 3amenrneHus B peructpax ACC u DEC saBnsoTca ycnoBHbIMU
NVHEVHBIMW  BENUYMHAMK,  OMpeaensalWwMMNn  MHTEHCMBHOCTb  YCKOPEHWS/3amMeaneHus.
3HaueHue 0 cootBeTCcTBYeT 100 06/Cek?, 3HaueHne 1000 cooTBeTcTBYeT 5000 06/CEK?.

500Eh — DIRECTION — HanpaBrieHve BpaLleHNs, BO3MOXHbIe 3HaYeHUS:

e 1 — BpalleHne B OCHOBHOM HarpasneHuun
e 2 — BpalleHne B 06bpaTHOM HanpaBneHuMN.

500Fh — PULSES-PER_REVOLUTION — konuyectBo nap nositocos gatymka Xonna (o1 1 go
12).

5010h — USE_HALL - yctaHoBKka pexuma paboTtbl ¢ gatuMkamum Xonna unum 6e3 Hux,
BO3MOXHbIE 3HAYEHUSA:

e (0 - 6e3 patumkoB Xonna (Ckopoctb psuratena Vgsur. = (SPEED[500Bh] *
VnuT.)/15000),

el - oanH paTtymk Xomnna, KOHTponnep BbINOMHAET noaaepaHne YCTaHOBIEHHOW
CKOPOCTW BpaLLeHns,

e 2 - OBa gaT4yvka Xonna, KOHTPOssiep BbIMOMHAET yrnpaBfieHUe CKOPOCTbIO BpalleHus,
AOCTYMHbI MEXaHW3Mbl MO3ULIMOHMPOBaHUS

5011h — MODE_COIL - cocTtosiHMe knemm aBuratens Mnpu OCTaHOBKE, BO3MOXHble
3HaYeHus:

¢ O - Npun ocTtaHOBKe KNemMMbl ABUraTerist pa3oOMKHYThI;
e 1 - [Npun ocTtaHoOBKe KNemMMbl ABUraTernis 3aMKHYTbI.

5012h - OFFSET_COMPENSATION - O3kcnepuMMeHTanbHO BblYMCRsieMas nonpaBka
TOPMOXEHUS aABuratens, npu Tekywmx Hactpovkax ACC, DEC, SPEED. Ecnn ocrtaHoBKa
npoucxoauT 3a pPacyYETHOW TOYKOW, TO 3HAYEeHMEe KOMMeHcauun paBHO MOrpPeLIHOCTU
NO3NLMOHNPOBAHNA C OTpuUaTeribHbIM 3HAKOM, €Crii MOTOP OCTaHaBnMBaETCA Nnepen TOYKOU
OCTaHOBa, TO 3HaA4YeHMe KOMMeHcauun nonoxutenoHoe. Hanpumep, owwnbka BbIXOga B
3agaHHoe nonoxeHue 15 mHkpemeHToB, 3Ha4YMT OFFSET _COMPENSATION = -15, n gaHHas
nonpaska OeNCTBUTENbHA TOSbKO A5 TEKYLUMX HACTPOEK YCKOPEHNS, 3aMedfIeHnsi, CKOPOCTH.

5013h n 5014h — PRESSED_INPUTS _EXTERN u WAITED_INPUTS _EXTERN -
MwuHMManbHOEe BpeMSA B MC MONOXUTESNbHON U OTpUUaTEeNbHOW YacTn MMNyrbca Ha LMgpoBbIX
Bxogax IN1, IN2 — ucnonbayetca ons nogaeneHus gpebesra KOHTaAKToB (CM. puc. 5).

5015h — OFFSET — cMmelleHne, Ha KOTOpoe HeobxoauMo MepeMecTUTbCS, MCMNONb3yeTcs
npyn MODE_ROTATION = 2, gonyctumble 3HadeHna oT -2147483647 oo + 2147483648.

Mepen HavYanom nepemelleHuss HeobxoaMMo 3agaTb Tpebyemyr BennuMHy CMELLEHUS B
peructpe OFFSET, koTopbii obpabaTbiBaeTcs KOHTPOSINIEPOM KaK CYETYMK OCTaBLUErocsi
nepemMelleHns. B npouecce oTpaboTkum 3agaHHOro nepemeleHnsi, 3HadeHne OFFSET
yMeHbLUaeTcs. 3HaYeHne pernctpa nsmMeHsIeTca KOHTPonnepom B npouecce paboTol.

5017h — OFFSET_CONST - [llpupawieHne - no3vuusi, Ha KOTOpyl Heobxoammo
nepemMecTuUTbCs, A0NYyCTUMbIEe 3HaYeHUs oT -2147483647 no + 2147483648,

5019h — TARGET_POSITION - T[lo3uvums, B KOTOpyHd HeobxoouMmo nepemMecTUTbCs,
AOonyCcTUMble 3HavyeHus oT -2147483647 o + 2147483648. B pexume nepemelieHns B
3aflaHHy0 KoOpAuHaTy, nepen nepemMmelleHnemM B 3TOT PEerucTtp KOnuvpyeTcs KoopauHaTta u3
POSITION1-POSITION4, npn 3TOM OHM CaMu 3HAYEHUIN HE MEHSIOT.

501Bh - 5021h — TARGET_POSITION1..4 — 3apaHee ycTaHaBnuBaemasi nonb3oBaTtenem
nosmumsa Nel..4, wucnonbdyetca npyn MODE_ROTATION = 3, HOmMep no3uuum onpepensiercs
pernctpom POSITION_N, gonyctumble 3HayeHna ot -2147483647 no + 2147483648.

5023h — ERROR - owwubkun, Bo3HMKalowme npu pabote 6noka - kaxabih GuT perucrpa
CUrHanM3npyeT O KOHKPETHOM OLInGKe:

e 0 6uUT — BbIXOA 3a AnanasoH NUTaOLLEro HaNpPsHKEHUS,

e 1 6UT — KOPOTKOE 3aMblkaHne 0OMOTOK ABUraTens;
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2 BUT — neperpes TOPMO3HOWN CXEMbI;

3 BMT — neperpes CUNOBOW YaCTK;

4 6UT — owmMOKa NoaKNOYEeHN AaTYMKOB X0onna;

5 BMT — 9KCTpEeHHasi OCTaHOBKa;

6 6GUT — Nneperpes npoueccopa;

7 6BUT — TecToBas ynpasnsoLasn NnporpamMmma;

8 61T — owmnbKa BbINONHEHMS MOMNBb30BATENbCKON NPOrpamMMbl;

9 6MT — owmnbKa YTEHUSA NN 3anNnCU HACTPOEK,;

10 6uT - owmnbka B paboTe BbIXOOHbIX TPAH3UCTOPHbLIX KIOYEMN;

11 6uT - NpeBbILLEHO OrpaHnyeHne NoTpebnaemoro Toka;

12 6uT - npegynpexaeHne 0 HEBO3MOXHOCTU pacy€Ta TOYKM OCTaHOBa,

13 6uT - npegynpexaeHne O NonbITKE 3anncu B peErmcTp 3HaYeHus, BbIXOASLLEro 3a

A0NyCTUMbIM AnanasoH;

14 6uT - npegynpexaeHne 06 owmnbke YETHOCTM B NPUHATOM Kagpe Modbus;

e 15 6uT - npeaynpexaeHne o6 NCnonb3oBaHMM pexmma no3nLMOHMPOBaHNA C
KONM4eCTBOM aTYMKOB MEHbLLE ABYX.

5024h — FLAG_SAVE_INI — peructp coxpaHeHus Monb30BaTeflbCKUX HacTpoeKk — npwu

3anucu 3HayveHus 0x37FA B gaHHbIn pernctp 6yayT cOXpaHeHbl B QHEProHE3aBUCMMYIO NaMATb
HacTpowukn, onpegensemble peructpamu 5000h..501Fh.

5025h — FLAG_SAVE_USER_PROGRAM - 3anucb 3HayeHuss 0x8426 B OJaHHbIA perucTp
3anyckaeT npoueaypy COXpaHeHUs1 Nosib30BaTeNbCKON nNporpammbl M3 BpeMeHHoro Bydepa B
9HeproHesaBUCMMYIO NamsaTb 6roka. 3anncb 3HaveHus 0x9346 3anyckaeT npoueaypy YTeHus
NnoNb30BaTENbCKON NPOrpamMMbl U3 dHEProHe3aBUCUMOM NamsTM Brnoka BO BpeMeHHbIn Bydep
(cm. pasgen 6.6.).

5026h — FLAG_RESTART - 3anucb 3HayeHuna Ox95AF B [JaHHbIN peructp 3anyckaeT
nepesarpy3sky 6noka.

v
™ ' B
POSITION1
POSITION2
POSITION3 GERAEY
POSITION4
+ J L * S
~ 7 ™ 4 ' 7
YnpasneHue npu nomoLLm YnpagneHue npu nomoLLu ynosz;:':::eﬂr?ag”fﬁ:s' ’
curHanos START_bit, curHanoe START bit, (E)MrHanoa S'IPART bi!m
STOP_bit, HARD_STOP_bit STOP_bit, HARD_STOP_bit STOP. bit HARD, STOP. bit
J
v v \
BbiGop HanpaBneHus BpalleHus
ENRITIEN DIRECTION 1-FWD 2-REV

Puc.6. bnok-cxema Bbibopa pexmma paboTbl npy ynpasneHnn npmsogom no Modbus
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h 4 l
( k! 'l = =
POSITION1
POSITION2 OFFSET YnpaeneHue npu NoMoLLx
POSITION3 Bxofo.: IN1,IN2,HARD_STOP
POSITION4
\ v \ v J v
g B
Ynpaenexue npu NoMoLLu YnpaeneHue nNpu NoMoLLn s‘il:g:s;)éew:d:;g:ﬁ:: n"gﬁg{:&
Bxogos: IN1,IN2,HARD_STOP exogos: IN1,IN2 HARD_STOP pervctpa MODE_EXT_IN

v

POSITION

v

Beibop HanpaBneHus BpalleHus
DIRECTION 1-FWD 2-REV

Puc.7. Bnok-cxema Bblbopa pexuma paboTbl Npu ynpaBneHnn NpUBoLoM BHELLUHUMM
CUrHanamm

6.6. 3anucb 1 YTeHMe NoNnb30oBaTeNIbCKOM NPorpaMmmsbl

Ana yTeHua M 3anucy NoNb3oBaTENbCKOW NPOrpamMMbl MCMOSb3yeTcs BpeMeHHbI Bydep
onepaTtuBHon namaTn 1024 komaHg. [ns coxpaHeHusa nporpamMmbl U3 BpeMeEHHOro Gydepa B
9HEpProHe3aBUCMMYIO NaMATb U ANA YTEHUs NporpaMMbl M3 nNamMsTu Grnoka BO BpPEMEHHbIV
Oydep ncnonbsyetcsa cneunansbHbii pernctp FLAG_SAVE_INI.

Appec Twvn HasBaHue Pa3mepHoCTb OnucaHue
Pernctp 3anncu unum yteHns
Holding | FLAG_SAVE nosib3oBaTeNbCKOM nporpammbi B/13
5025h . 16-6ut 3HeproHe3aBNUCUMOWN NAMATH.
Register | USER_PROGRAM .
3HaueHune gns 3anucu: 0x8426
3HayeHune gnga yTeHns: 0x9346
Pernctp agpeca. Npwu 3anucu B
AaHHbIN pPerucTp 3HayYeHusa agpeca
6000h HoId_ing WRITE CMD 16-6uT MPOMCXOANT NEPeHOC KoMaHAbI 13
Register - nonda CMD_W B yka3aHHbIW agpec
BpeMeHHoro 6ydepa
NnoJib30BaTeIIbCKOM NPOrpamMmbi.
6001h gglg;jilsr;gr CMD_W 32-6ut [Monb3oBaTernbckas KomaHaa
Pernctp agpeca. Npwu 3anucu B
AaHHbIW perucTp 3HayYeHusa agpeca
6003 HoId_ing READ CMD 16-6uT NPOUCXOaUT NepeHoC KoMaHabl U3
Register - yKasaHHOro agpeca BpeMeHHOro
Oydepa nonb3oBaTeNbCKOM
nporpammsl B none CMD_R.
6004h HoId_ing CMD_R 32-6ut [Monb3oBaTernbckas kKomaHaa
Register —
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CocmaesieHue u 3anuchk noJib308amesibCKol nMpo2pamMmMbl 8 NaMsimb KOHMpoJisiepa

Kaxgaa WMHCTPYKUMS Nonb30oBaTesfibCKOW NporpaMmmbl COCTOMT M3 ABYX CroB namatu (32
6uta) — kKomaHga (16 6ut) n aaHHble komanapl (16 6uT). NMpu cocTaBneHnn Nonb30BaTENbCKOM
nporpamMmmbl MHCTPYKLMW CHavyarna 3aHOCATCHA BO BpeMEHHbIM Bydep koHTponnepa. [Ansa 3anucu
BO BpeMeHHbIn Bydep Heobxooumo 3anucaTtb WMHCTpyKuuio B permctp CMD_W, a 3atem
3anucatb B pernctp WRITE_CMD agpec 3TOM WHCTPYKUMM BO BHYTpeHHem 6ydepe. [Mpu
3anucu agpeca B peructp WRITE_CMD wnHcTpykumna nepeHocutca ns perunctpa CMD_W Bo
BHyTpeHHUN Oydep. lMocne cocTaBneHnsa nonb30BaTENbCKOW MporpamMmmMmbl BO BPEMEHHOM
Oydepe Heobxoaumo 3anucaTb 3HavyeHne 0x8426 B permctp FLAG_SAVE_USER_PROGRAM
— nporpamma 6yaeT nepeHeceHa 13 BpemMeHHoro 6ydepa Bo FLASH namsaTb koHTponnepa.

YmeHue nosib308amesnbCKOU Npo2paMmbl U3 NaMsIMu KOHmMponepa

Ana 4teHns nporpammbl 3 FLASH namatu HeobxogumMo cHavana nepeHectn ee BO
BpeMeHHbI Bydep KoHTponnepa. Ona 3atoro HeobxoouMmo 3anucatb 3HadeHne 0x9346 B
pernctp FLAG_SAVE_USER_PROGRAM - nporpamma 6yget nepeHeceHa u3 FLASH namsaTu
KOHTpOmnepa BO BpeMeHHbIN Bydep. 3atem ansa YTeHus MHCTPYKUMK 13 BpeMeHHoro bydepa
HeobxoamMmo 3anucatb agpec MHCTpykumn B permctp READ_CMD — npu 3anucu agpeca B
AaHHbIA PEerucTp MHCTpyKums ByaeT ckonupoBaHa M3 BpemeHHoro 6ydgepa B pernctp CMD_R.

Cxema npouefyp YTEHUSA 1 3anuUcK NOsib30BaTENbCKON NPOrpaMmbl YCAOBHO NpeacTaBfeHa
Ha puc. 8.

3anuck aagpeca 3anuck agpeca
CMD_W CMD_R
(6001h) (6004h)
WRITE_CMD READ CMD
(6000h) {6003h)
¥
[ BpemeHHeln Bydep B onepatueHon namati 1024 komasael J

P 1

FLAG_SAVE_USER
3anuck 3Ha4YeHuA PROGRAM 3anvck aHaveHus

8426h = 9346h

[ Monb3osarensckan nporpamma 1024 komanAasl, pacnonoxeHHas 8o FLASH namatu. )

Puc.8. briok-cxema npouenyp 4YTeHus 1 3anncu Nonb3oBaTenbCKON NporpaMmeil.
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6.7. CucremMHble perucTpbil

Apnpec Twn HasBaHue | PaamepHocCTb OnucaHue
2000N Holo!lng AX REG | 16-6ut Peructp XPAHEHUA NAHHBIX AN
Register - NnoJsib30BaTENbCKOWM NporpamMmbl
2001 Holo!lng BX REG | 16-6uT Peructp XPaHEHUA NAHHBIX AN
Register - NnoJib30BaTENbCKOW NPOorpamMmbl
2002h Holo!lng CX REG | 16-6ut Peructp XPAHEHUA NAHHBIX AN
Register - NnoJsib30BaTENbCKOW NporpamMmbl
2003h Holo!lng DX REG | 16-6uT Peructp XPAHEHUA NAHHBIX AN
Register - NnoJsib30BaTENbCKOW NporpamMmbl
2004h Holo!lng EX REG | 16-6uT Peructp XPAHEHUA NAHHBIX AN
Register - NnoJsib30BaTENbCKOW NPOorpamMmbl
2005N Holo!lng EX REG 16-6uT Peructp XPaHEHUS NAHHBIX AN
Register - NnoJsib30BaTENbCKOW NpOorpamMmbl
Holdin Peructp-ykasaTtesnb Ha TeKyLLyto
7006h 'ng PC_REG | 16-6ut MCNONHAEMYIO NoNb30BaTENbCKYH
Register
KomMaHzay.
2007h Holo!lng GX REG | 16-6ut Peructp XPaHEHUA NAHHBIX AN
Register - NnoJsib30BaTENbCKOW NporpamMmbl
2008h Holo!lng HX REG | 16-6uT Peructp XPaHEHUA NAHHBIX AN
Register - NnoJib30BaTENbCKOW NporpamMmbl
2009 Holo!lng IX REG 16-6uT Peructp XPaHEHUA NAHHBIX AN
Register - NnoJsib30BaTENbCKOW NporpamMmbl
Z00AN Holo!lng IX REG 16-6uT Peructp XPaHEHUA NAHHBIX AN
Register - NnoJib30BaTENbCKOW NporpamMmbl

CuctemHble pernctpoel AX_REG..FX_REG, GX_REG..JX_REG (ananasoH 3HadeHui
0...65535) npegHasHayeHbl AOfS BPEMEHHOro XpaHeHWs [aHHbIX BO BpeMSs BbINOSTHEHUSA
nosnb3oBaTenbckon nporpammbl. PC_REG — ykasaTenb Ha TeKywyk BbINOSHAEMYHO
WHCTPYKLMIO NONb30BaTENbCKON NporpaMmmbl. bonee nogpobHoe onncaHue B pasgene 6.9.

6.8. Perncrtpbl uaeHtudmkaumm
Apnpec Twvn HasBaHue | Pa3amepHoCTb OnucaHue
Input o
8001h Register HW_MAJOR | 16-6ut Tun gpanBepa
8002h | INPUt HW_MINOR | 16-6ut Bepcus annapaTHoi YacTu
Register
8003h Inpu_t EW MAJOR | 16-6ut NpeHTudmkaTop nporpaMmmMHoOro
Register - obecneyeHns
8004h Inpu_t FW_MINOR | 16-6ut Bepcusa nporpammHoro obecneyeHns
Register

PerncTtpbl HeobxoauMmble A onpeaeneHns no cet pyHKUMOHANbHOro Ha3HavyeHust 6rioka
ynpaBrieHusi, ero XapakTepUCTUKM 1 BEPCUM NPOrpaMMHOro obecneyeHusl.

[na 6noka BYK[O-20Modbus 3HayeHus:

HW_MAJOR 1001
HW_MINOR x
FW_MAJOR x
FW_MINOR x

[na 6noka BYKO-40Modbus 3Ha4yeHus:
e HW_MAJOR 1002
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e HW_MINOR x
e FW_MAJOR X
e FW_MINOR x

6.9. MHCTpyKuMM nonb3oBaTenibCKOM NporpamMmmsbl

Ctpyktypa 32-6UTHbIX MHCTPYKLMIA NOSIb30BaTENbCKOW NporpaMMbl NpeAcTaBneHa Ha cxeme
Ha puc.9. [aHHaa WHCTPYKUMS 3aHUMaeT OOHY KOMaHAHYK CTPOKY B  NaMaTu
noJsib3oBaTerNbCKOM NPOrpamMmbi.

0.6 bit 7hit 8.1 bit 12..15bit I 16...31 bit

[ uCmd IbTypeJmpI uAdrSysRequTypeModbusReg

Tun peructpa ModBUS |

—b[ ALpec CUCTEMHOro perncTpa ]
—D[Tun CMeLlLeHUa ang KoMmaHa nepexop,a]

—{  Kos komaHabl |

Purc.9 — cTpykTypa MHCTPYKLMKN NONb30BaTENBLCKOM NpOorpaMmbi

WHCTpyKuMs nonb3oBaTernbCckor nporpamMmbl  MMeeT pasmep 32 6uTa U COAepXut
cnepytoLume nons:

uCmd — 7 6uT — Ko KoMaHabl
bTypeJmp — 1 6uT - TUN cMeLweHns ana KoMaHa nepexoaa:

e (0 — abconoTHOE 3HavYeHne
e 1 — OTHOCUTENbHOE 3HAa4YeHne

uAdrSysReg — 4 6uta - agpec cuctemHoro pernctpa AX_REG...FX_REG c Homepamun 0...5
uTypeModbusReg — 4 6uta — Tnn permuctpa Modbus

e 0 - Discrete Inputs
e 1-—Cails

e 2 —Inputs

[ ]

3 — Holding registers
uData — 16 6uT — gaHHbIE.

64-6UTHbIE MHCTPYKUMW COCTPOAT M3 [ABYX KOMaHOHbIX CTpok no 32-6uta. [lepsagd
KOMaHOHas CTpoka AaHHOW MHCTPYKUMW npegctaBngeT cobow kKomMaHay aHanoruvHyto 32-
OMTHOM WHCTpyKuMn. BTopas KkomaHaHasi CTpoka coaepxuT 16 wunm 32-6uta  AaHHbIX
uCMD_DATA.

KomaHaobl ¢ npedgukcom D, Hanpumep, DMOV onepupytloT 32-OMTHbIMM [aHHbIMU,
pacnonoXeHHbIMK B ABYX nocriegoBaTenbHbIX 16-6UTHBIX peructpax. B none agpeca gaHHom
KOMaHAbl yKasblBaeTcs mnagwun peructp. lNpyn 4TeHuuM 3HayYeHus KomaHZda aBToOMaTU4ecKu
yntaet ABa nocnefoBaTenibHbiX 16-OMTHBLIX pernctpa, HauynHas C ykasaHHOro agpeca, u
dopmupyeT eauHyto 32-6uTHyto BenuuuHy. lNpu 3anucu 3HayvyeHus komaHga pasbuBaet 32-
OuTHOE Yncno Ha aBe 16-6uTHbIe YacTu 1 3anMCbIBaeT UX B ABa NOCneAoBaTeNbHbIX perncTpa,
Ha4YnHaA C yKasaHHOro agpeca.

B cnepgytowen Tabnuue npuBegeHsbl KOMaHabl C BapyuaHTamu 3anonHenuns nonen. Ecnm none
He yKa3aHHO, 3Ha4uT, B JaHHOW KOMaHLE OHO He UCMOSb3YyeTCs.
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uCmd

0x00 | CMD_STOP_PROGRAM
CMD_FULL - - -
0XOD | STOP PROGRAM
uCmd bTypeJmp uData -
0x05 | CMD_JMP
0x06 | CMD_JMP_AX_PARI_BX
0x07 | CMD_JMP_AX_NOPARI_BX
0x08 | CMD_JMP_AX_MORE_BX 0 — abcontoTHoe Anpec nepexoa
0x09 | CMD JMP_AX_LESS BX SHaueHue 0.1024 vnm -
0x63 | CMD DJMP_GX_PARI_IX 1 —otHocuTeneHoe | o) ek +-1024
0x64 | CMD DJMP_GX_NOPARI_IX snatenne
0x65 | CMD_DJMP_GX_MORE_IX
0x66 | CMD_DJMP_GX_LESS_IX
uCmd uData - -
0x04 | CMD_DELAY gf’gg‘s“sgayg"" B Mc
Appec
Ox0A | CMD_CALL nognporpammsl
0..1024 - -
0x0B | CMD_RETURN -
[OnunHa umnkna un
0x0C | CMD_FOR KOnnyecTBo
UnKnos
uCmd uAdrSysReg - -
0x15 CMD NOT SYSREG Agapec cuctemHoro
0x17 | CMD DNOT SYSREG peructpa (0..9)
uCmd uTypeModbusReg uData -
0x16 | CMD_NOT_MODBUS 1 — Coils Aapec pervictpa
3 — Holding ModBUS ]
0x18 registers 0..65535
CMD_DNOT_MODBUS
uCmd uAdrSysReg uData -
0x01 | CMD_MOV_SYSREG_CONST
0x19 | CMD_ADD SYSREG CONST
Ox1A | CMD_SUB_SYSREG CONST
Ox1B | CMD DIV _SYSREG CONST AZpec cUCTEMHOTO | KoHcTaHTa
O0x1C | CMD MUL SYSREG CONST peructpa (0..9) 0..65535 i
0x1D | CMD_AND SYSREG_CONST
OX1E | CMD_OR_SYSREG_CONST
0x1F | CMD_XOR_SYSREG CONST
uCmd uAdrSysReg uTypeModbusReg uData
0x03 | CMD_MOV_SYSREG_MODBUS
0x21 | CMD_ADD_SYSREG_MODBUS
0x22 | CMD_SUB_SYSREG_MODBUS 0 — Discrete Inputs | Aapec
0x23 | CMD_DIV_SYSREG_MODBUS | Agpec cMcTeMHoro ;—ﬁo't'is IF\’/IZF(';';LP;
0x24 | CMD_MUL_SYSREG_MODBUS | peructpa (0..9) 3_H§| ding 0. 65535
0x25 | CMD_AND_SYSREG_MODBUS registers
0x26 | CMD_OR_SYSREG_MODBUS
0x27 | CMD_XOR_SYSREG_MODBUS
uCmd uTypeModbusReg uData uCMD_DATA
0XOE | CMD_MOV_MODBUS_CONST KoHCTaHTa
0x28 | CMD_ADD_MODBUS_CONST | 1 - Coils Adpecpemctpa | gr5ag
0x29 | CMD SUB_MODBUS_CONST 3 — Holding ('\)"Oéstsgg (B OTAENLHOA
Ox2A | CMD DIV._MODBUS CONST registers B KOMaHaHom
0x2B | CMD_ MUL_MODBUS_CONST CTpoke)
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0x2C

CMD_AND _MODBUS_CONST

0x2D | CMD_OR_MODBUS_CONST
OX2E | CMD_XOR_MODBUS_CONST

uCmd uAdrSysReg uTypeModbusReg uData
0x02 | CMD_MOV_MODBUS_SYSREG
0x30 | CMD_ADD_MODBUS_SYSREG
0x31 | CMD SUB MODBUS SYSREG 0 — Discrete Inputs | Agpec
0x32 | CMD DIV_MODBUS_SYSREG | Aapec cuctemnoro | L — Coils pernctpa
0x33 | CMD_MUL_MODBUS_SYSREG | peructpa (0..9) g‘[l‘p“FS ModBUS

— Holding 0..65535

0x34 | CMD_AND_MODBUS_SYSREG registers
0x35 | CMD_OR_MODBUS_SYSREG
0x36 | CMD_XOR_MODBUS_SYSREG

uCmd uAdrSysReg uData -
OXOF | CMD_MOV_SYSREG SYSREG
0x37 | CMD_ADD SYSREG_SYSREG
0x38 | CMD_SUB_SYSREG SYSREG
0x39 | CMD_DIV_SYSREG SYSREG Afnpec CUCTEMHOTO | Ajpec CUCTEMHOTO )
Ox3A | CMD_MUL_SYSREG_SYSREG | peructpa (0..9) peructpa (0..9)
0x3B | CMD_AND_SYSREG_SYSREG
0x3C | CMD_OR_SYSREG_SYSREG
0x3D | CMD_XOR_SYSREG_SYSREG

uCmd uAdrSysReg uCMD_DATA -
0x10 | CMD_DMOV_SYSREG_CONST
Ox3E | CMD_DADD_SYSREG CONST
0x3F | CMD DSUB_SYSREG_CONST KoncranTa
0x40 | CMD DDIV_SYSREG CONST | Aapec cuctemroro | U---4294967295

(B oTAEenbHON -

0x41 | CMD_DMUL_SYSREG_CONST | peructpa (0..9) KOMaHAHOV
0x42 | CMD_DAND_SYSREG_CONST cTpoke)
0x43 | CMD_DOR_SYSREG_CONST
0x44 | CMD_DXOR_SYSREG_CONST

uCmd uAdrSysReg uTypeModbusReg uData
0x11 | CMD_DMOV_SYSREG MODBUS
0x46 | CMD_DADD_SYSREG_MODBUS
0x47 | CMD DSUB SYSREG MODBUS 0 — Discrete Inputs | Aapec
0x48 | CMD DDIV_ SYSREG MODBUS | Alpec cucTemHoro ;:ﬁ‘;‘:ﬁs I"\’A‘f)r(';';[]psa
0x49 | CMD_DMUL_SYSREG_MODBUS | Peructpa (0..9) 3 _ Holding 0. 65535
0x4A | CMD_DAND_SYSREG_MODBUS registers
0x4B | CMD_DOR_SYSREG_MODBUS
0x4C | CMD_DXOR_SYSREG_MODBUS

uCmd uTypeModbusReg uData uCMD_DATA
0x12 | CMD_DMOV_MODBUS_CONST
0x4D | CMD_DADD_MODBUS_CONST
OX4E | CMD_DSUB_MODBUS_CONST KoHcTaHTa
O0x4F | CMD_DDIV_MODBUS_CONST é‘ﬁ"i? Qp(l,);()jeBcUpSerMCTpa 0...4294967295
0x50 | CMD_DMUL_MODBUS_CONST re;istgrs'ng 0..65535 ii;;ﬂ:ﬂz:o”
0x51 | CMD_DAND_MODBUS_CONST cTpoke)
0x52 | CMD_DOR_MODBUS_CONST
0x53 | CMD_DXOR_MODBUS_CONST

uCmd uAdrSysReg uTypeModbusReg uData
0x13 | CMD_DMOV_MODBUS SYSREG 0 — Discrete Inputs | Anpec
0x55 | CMD_DADD_MODBUS_SYSREG | AApec cucTeMHoro | 1 — Coils peructpa
0x56 | CMD DSUB MODBUS SYSREG | peructpa (0..9) 2 — Inputs ModBUS
0x57 3 — Holding 0..65535

CMD_DDIV_MODBUS_SYSREG
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0x58 | CMD DMUL MODBUS SYSREG registers

0x59 | CMD_DAND_MODBUS_SYSREG

Ox5A | CMD_DOR_MODBUS_SYSREG

0x5B | CMD_DXOR_MODBUS_SYSREG

uCmd uAdrSysReg uData -

0x14 | CMD_DMOV_SYSREG_SYSREG

0x5C | CMD_DADD _SYSREG_SYSREG

0x5D | CMD_DSUB_SYSREG_SYSREG

OX5E | CMD_DDIV_SYSREG _SYSREG | AOpec CUCTEMHOTO | Afpec CUCTEMHOTO

OX5F | CMD_DMUL_SYSREG_SYSREG | peructpa (0..9) peructpa (0..9)

0x60 | CMD_DAND_SYSREG_SYSREG

O0x61 | CMD_DOR_SYSREG_SYSREG

Ox62 | CMD_DXOR_SYSREG_SYSREG

uCmd uAdrSysReg bTypeJmp uData
0x20 | CMD _SH SYSREG_CONST ALpec CMCTEMHOTO | 0 — caBuUr BNEBO Benuunna
O0x45 | CMD DSH SYSREG CONST peructpa (0..9) 1 — casur Bnpaeo caosura

uCmd uTypeModbusReg uData bTypeJmp
Ox2F | CMD_SH MODBUS CONST 1 — Coils Aapec perucTpa gﬂ;;ngVlr
0x54 | CMD_DSH_MODBUS_CONST | > Holding ModBUS 1 — cosur

— — — registers 0..65535 A
BNpaBo
CMD_STOP_PROGRAM — (kog «komMmaHgbl 0x00) — ocTaHOBKa  BbIMOSHEHUS

Nnonb30BaTENbCKON NporpamMmmbl, 6e3 BbIxog4a U3 pexuma BbINOMIHEHUS MOMb30BaTENbCKOM
nporpamMmmsl. [pun 3aBepLUIEHUN BbINOSTHEHUS NPOrpamMMbl BCE PEerucTpbl M COCTOSHWE ABuUratens
OCTalTCA Takumu, Kak Obinn 0 BbINOMHEHWS KoMaHabl (oBUraTens NpogorkaeT BpalleHue,
ecnu Bpalyancsa nepen BbiNosiHeHWMEM KoMaHabl). [Nepen cnefyrowmm 3anyckoM nporpammbl
Heob6xoammo oTnpasuTb komaHagy CMD_FULL _STOP_PROGRAM.

CMD_FULL_STOP_PROGRAM - (kog komaHgbl 0OxOD) — ocTaHOBKa BbIMNOSHEHUS
NnoNb30BaTENbCKON NporpaMmMbl 1 BbIXOA U3 pexnma paboTel no nporpamme. MNpu 3aBepLueHumn
BbIMOSIHEHUS MPOrpamMMbl BCE PErMCTPbl U COCTOSAHME ABUraTensa BO3BPALLATCA K UCXOOHbIM
3Ha4yeHusM, ABuraternb OCTaHaBNMBaETCS.

CMD_MOV_SYSREG_CONST - (kog komaHgbl 0x01l) — 3anMcb B CUCTEMHbLIA pPerucTtp ¢
agpecomMm UAdrSysReg, 3HauyeHUs 13 nons AaHHbIX uData

CMD_MOV_MODBUS_SYSREG - (kog komaHabl 0x02) — 3anucb cogepXumoro u3
cuctemHoro pernctpa UAdrSysReg B npocTpaHcTBO peructpoB ModBUS onpegensiembin
nonem TypeModbusReg v ero agpecom B none uData.

CMD_MOV_SYSREG_MODBUS - (kog komaHgbl 0x03) — uJTeHWe COOEpPXUMOro u3
npocTtpaHcTtea peructpos ModBUS onpenensemoro nonem TypeModbusReg v ero agpecom B
nosie uData B oanH 13 cucteMHblx pernctpoB UAdrSysReg

CMD_MOV_MODBUS_CONST — (kog komaHgbl OXOE) — 3anucb KOHCTaHTbI, cogepxallencs
B cnegywouwen kKomaHgHon cTtpoke UuCMD_DATA B npocTpaHCTBO peructpoB ModBUS
onpepgensemMbi nonem TypeModbusReg n ero agpecom B none uData.

CMD_MOV_SYSREG_SYSREG - (kog komaHgbl OxOF) — 3anucb coaepXumoro wu3s
cucTeMHoro peructpa UAdrSysReg B opyron cMCTeMHbIA perncTp ¢ agpecom uData.

CMD_DELAY - (kog komaHabl 0x04) — naysa, Mmc.

CMD_JMP — (kog komaHabl 0x05) — nepexog no 3agaHHoMy B none uData agpecy.

CMD_JMP_AX_PARI_BX — (kog komaHabl 0x06) — nepexof no 3agaHHomy B nosie uData
agpecy, ecnu 3HayeHne cuctemHoro peructpa AX_REG paBHo 3HavyeHuio BX_REG

CMD_JMP_AX_NOPARI_BX - (kog komaHgbl 0x07) — nepexod no 3agaHHOMY B rorne
uData agpecy, ecnu 3Ha4yeHue cuctemHoro pernctpa AX_REG He paBHo 3Ha4vyeHuio BX_REG

CMD_JMP_AX_MORE_BX — (kog komaHabl 0x08) — nepexof no 3agaHHomy B norne uData
agpecy, ecnu 3HadeHne cuctemHoro pernctpa AX_REG 6onblie 3HavyeHns BX_REG

CMD_JMP_AX_LESS BX — (kog komangbl 0x09) — nepexon no 3agaHHoMy B none uData
agpecy, ecnun 3HayeHne cuctemHoro peructpa AX_REG meHblle 3HadeHns BX_REG
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CMD_CALL - (kog komaHgbl Ox0A) —
3apaHHoro B nore uData.

CMD_RETURN — (kog komaHabl 0XOB) — BO3BpaTta n3 nognporpaMmmebl.

CMD_FOR - (koo komaHgobl OxXOC) — UMKIMYeCKOoe BbIMNOMIHEHME MocrneaoBaTesibHOCTU
komaHg. Ctapwwun 6ant nong uData cooepXuT KONMMYECTBO KOMaHL, PacnosiOXeHHbIX nocre
komanabl CMD_FOR, koTopble 6yayT noBTopATbCsa B umkne. Mnagwwun G6amt nons uData
COOEpPXUT Konuyectso nosTopeHun. Hanpumep: uData = 0x1705 - Ox17 = 23 komaHabl
ncrnonHsemMblx B unkne, 0x05 = 5 — konn4yectBo NOBTOPEHUMN.

CMD_DJMP_GX_PARI_IX — (kog komaHabl 0x63) — nepexon no 3agaHHoMmy B none uData
agpecy, ecnn cogepxumoe napbl cuctemHblx peructpoB GX _REG mn HX _REG pasHo
cogepxumomy IX_REG n JX_REG.

CMD_DJMP_GX_NOPARI_IX — (kog komaHgbl 0x64) — nepexo no 3agaHHOMYy B norne
uData agpecy, ecnu cogepxumoe napbl cuctemMHblx permctpos GX_REG n HX_REG He paBHO
cogepxumomy IX_REG n JX_REG.

CMD_DJMP_GX_MORE_IX — (kog komaHabl 0x65) — nepexon no 3agaHHoMy B none uData
agpecy, ecnv cogepxummoe napbl cuctemMHblx pernctpoB GX_REG m HX_REG 6onblwe
cogepxumoro IX_REG un JX_REG.

CMD_DJMP_GX_LESS_IX — (kog komaHabl 0x66) — nepexon rno 3agaHHoMy B nosie uData
agpecy, ecnu copepxumoe napbl cucteMHbix pernctpoB GX_REG n HX_REG meHblie
cogepxumoro IX_REG un JX_REG.

MaTemaTtuyeckne onepaummv BO3MOXHbl MeXOYy CUCTEMHbIMW perucTpamun, perncrpamu
Modbus un koHcTaHTamu. OnepaHabl MHCTPYKLUUIA, onepupylowmnx 32-paspsiaHbiMi OaHHBIMU,
pacronaratoTcs B OBYX MocregoBaTtenbHbix 16-paspsagHbix pernctpax. Mpu obpalueHun K
PerucTpy B MHCTPYKUMM yKasblBaeTCs agpec mnagwero perncrpa. Agpec crapllero permcrpa

Bbl30Ba MoAnporpammbl, Ha4yMHalLWEeNcs ¢ agpec,

nonyyaeTcs nyTemM yBenMyeHus agpeca MnaLero permctpa Ha eguHuly.

B Tabnuue Hwxe npvBeaeHbl MaTemMaTUyYeckme MHCTPYKLMKN, KOAbl koMaHa ans paboTbl ¢ 16-
OUTHBIMW  U32-OUTHLIMW  [AHHLIMA W PACMONIOXEHMEe [aHHbIX MPU COCTaBMNEHUU CTPOKU

WHCTPYKLIUW.
UHcTpyKuus
Kon OnepaHp 1 OnepaHp 2 Pe3ynbTaT
Nma
o) Bwee | s 2 0

CnoxeHue (S1+S2 = D)
CMD_ADD_SYSREG_CONST 0x19 Ox3E SYS_REG_1 | CONST_1 SYS_REG_1
CMD_ADD_SYSREG_MODBUS | 0x21 0x46 SYS_REG_1 | Modbus_REG | SYS_REG_1
CMD_ADD_MODBUS_CONST | 0x28 0x4D Modbus_REG | CONST_2 Modbus_REG
CMD_ADD_MODBUS_SYSREG | 0x30 0x55 Modbus_REG | SYS_REG_1 | Modbus_REG
CMD_ADD_SYSREG_SYSREG | 0x37 0x5C SYS_REG_1 | SYS_REG_2 |SYS_REG_1
BbluutaHme (S1-S2 = D)
CMD_SUB_SYSREG_CONST Ox1A Ox3F SYS_REG_1 | CONST_1 SYS_REG_1
CMD_SUB_SYSREG_MODBUS | 0x22 0x47 SYS_REG_1 | Modbus_REG | SYS_REG_1
CMD_SUB_MODBUS_CONST | 0x29 Ox4E Modbus_REG | CONST_2 Modbus_REG
CMD_SUB_MODBUS_SYSREG | 0x31 0x56 Modbus_REG | SYS_REG_1 | Modbus_REG
CMD_SUB_SYSREG_SYSREG | 0x38 0x5D SYS_REG_1 | SYS_REG_2 |SYS_REG_1
HeneHue, octatok oT6pacbiBaeTca (S1/S2 = D)
CMD_DIV_SYSREG_CONST 0x1B 0x40 SYS_REG_1 | CONST_1 SYS_REG_1
CMD_DIV_SYSREG_MODBUS | 0x23 0x48 SYS_REG_1 | Modbus_REG | SYS_REG_1
CMD_DIV_MODBUS_CONST 0x2A Ox4F Modbus_REG | CONST_2 Modbus_REG
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CMD_DIV_MODBUS_SYSREG | 0x32 0x57 Modbus_REG | SYS_REG_1 | Modbus_REG
CMD_DIV_SYSREG_SYSREG | 0x39 Ox5E SYS_REG_1 | SYS_REG_2 |SYS_REG_1
YMHOXeHue (S1*S2 = D)

CMD_MUL_SYSREG_CONST 0x1C 0x41 SYS_REG_1 | CONST_1 SYS_REG_1
CMD_MUL_SYSREG_MODBUS | 0x24 0x49 SYS_REG_1 | Modbus_REG | SYS_REG_1
CMD_MUL_MODBUS_CONST | 0x2B 0x50 Modbus_REG | CONST_2 Modbus_REG
CMD_MUL_MODBUS_SYSREG | 0x33 0x58 Modbus_REG | SYS_REG_1 | Modbus_REG
CMD_MUL_SYSREG_SYSREG | 0x3A Ox5F SYS_REG_1 | SYS_REG_2 |SYS_REG_1
MNMopaspsaHoe nornyeckoe U (S1 & S2 = D)

CMD_AND_SYSREG_CONST 0x1D 0x42 SYS_REG_1 | CONST_1 SYS_REG_1
CMD_AND_SYSREG_MODBUS | 0x25 Ox4A SYS_REG_1 | Modbus_REG | SYS_REG_1
CMD_AND_MODBUS_CONST | 0x2C 0x51 Modbus_REG | CONST_2 Modbus_REG
CMD_AND_MODBUS_SYSREG | 0x34 0x59 Modbus_REG | SYS_REG_1 | Modbus_REG
CMD_AND_SYSREG_SYSREG | 0x3B 0x60 SYS_REG_1 | SYS_REG_2 |SYS_REG_1
MNMopaspsaHoe nornyeckoe UMM (S1 | S2 = D)

CMD_OR_SYSREG_CONST Ox1E 0x43 SYS_REG_1 | CONST_1 SYS_REG_1
CMD_OR_SYSREG_MODBUS | 0x26 0x4B SYS_REG_1 | Modbus_REG | SYS_REG_1
CMD_OR_MODBUS_CONST 0x2D 0x52 Modbus_REG | CONST_2 Modbus_REG
CMD_OR_MODBUS_SYSREG | 0x35 Ox5A Modbus_REG | SYS_REG_1 | Modbus_REG
CMD_OR_SYSREG_SYSREG | 0x3C 0x61 SYS_REG_1 | SYS_REG_2 |SYS_REG_1
MNMopaspsaHoe nornyeckoe ncknrovatowee UIA (S1~ S2 = D)

CMD_XOR_SYSREG_CONST | Ox1F 0x44 SYS_REG_1 | CONST_1 SYS_REG_1
CMD_XOR_SYSREG_MODBUS | 0x27 0x4C SYS_REG_1 | Modbus_REG | SYS_REG_1
CMD_XOR_MODBUS_CONST | Ox2E 0x53 Modbus_REG | CONST_2 Modbus_REG
CMD_XOR_MODBUS_SYSREG | 0x36 0x5B Modbus_REG | SYS_REG_1 | Modbus_REG
CMD_XOR_SYSREG_SYSREG | 0x3D 0x62 SYS_REG_1 | SYS_REG_2 |SYS_REG_1

CaBur gaHHbIx (S1>>S2 = D unmn S1<<S2 = D — HanpaBneHue caBura ykasbiBaeTcs B none
bTypeJmp: O —BneBo, 1 —BNpaBo)

CMD_SH_SYSREG_CONST

0x20

0x45

SYS_REG_1

CONST_1

SYS_REG_1

CMD_SH_MODBUS_CONST

Ox2F

0x54

Modbus_REG

CONST 2

Modbus_REG

CONST _1 - KoHcTaHTa B none AaHHbix uData
CONST_2 - KoHcTaHTa, Haxoaswasica B cneayrowen komaHgHon ctpoke uUCMD_DATA

SYS REG_1 - 3HayeHue, copepxaweecs B CUCTEMHOM peructpe (Mnu  OByx
nocrneaoBaTeribHbIX CUCTEMHbIX permctpax Ans  64-OuTHbIX  WMHCTPYKUMK) No  agpecy
UAdrSysReg. Agpeca cuctemHbix pernctpos 0..9.

SYS REG_2 - 3HayeHue, copepxaweecsds B CUCTEMHOM peructpe (Mnu  OByx

nocrneaoBaTenbHbIX CUCTEMHbIX perumctpax Ans 64-6UTHbIX WHCTPYKUMKA), agpec KOTOporo
onpegenseTcd B crieaylowen komaHgHom ctpoke uUCMD_DATA

Modbus_REG - 3HayeHue, copepxaweeca B perunctpe Modbus: tun pernctpa B none
TypeModbusReg, agpec peructpa B none uData

BaxHo: npu OCTaHOBKE BbINOSHEHUS MNOMb30BATENbCKOM NpOrpaMmbl  KOMaHOOMW
CMD_STOP_PROGRAM cocTosiHue aBuraTens n Bcex perMcTpoB OCTATCA TakKMMU, Kak Oblnn
3adaHbl B npouecce paboTbl nporpaMmmbl. 10 3TOM NpUYMHE, €CNM Ha MOMEHT BbIMOSIHEHNS
komaHgbl CMD_STOP_PROGRAM pgsuratenb Haxogunca B COCTOAHUW OBWKEHUS, OH
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NPOAOIDKUT BbINOSIHEHME MOCNefHero 3ajaHus, T.e. ABMXeHue OyaeT npogorkatbCcs Mo
3aBepLueHun paboTbl NnporpaMmmbl. BpalleHne npuBoaa nocne 3aBepLleHns NporpaMmmbl MOXET
OblTb OCTAHOBMEHO 3anucbio pernctpa 6noka no Modbus (Coils 2001h unun Coils 2002h). Onga
npefoTBpaLLeHNss HEKOHTPONMPYEMOro BpaLlleHUs nepen KOMaHOoW 3aBeplueHusi nporpammb
MOXHO YCTaHOBUTb KOMaHAYy OCTaHOBKW ABUraTens.

7. CBPOC K 3ABOAICKUM HACTPOMKAM

B cnyyae HeobxogumocTyu napameTpbl 65ioka MOXHO COpPOCUTb K 3aBOACKUMM 3HAYEHUSIM.
[na aTtoro HeobGxoAMMO nepen BKAYEHMEM NUTAHUSA 6Grioka 3aMKHYTb MEPBbIN KOHTaKT
pasbema RJ11 - CLR_FLASH_CON (pa3bem nogknoyeHus no RS-485, cm. puc. 4) c 3emnen
GND wuctoyHuka nutaHusa. Ha 6noke HayHyT nooyepenHo 3aropatbCsi KpacHbl U 3eneHbIN
ceBetoauoabl. Yaepxusante 3aMkHyTbiMu KOHTakT CLR_FLASH_CON n GND B TeyeHue 5 c.
Mocne atoro napameTpbl 6110k 6yayT cOpPOLLEHbI K 3aBOACKUM 3HAYEHUSIM.

8. KOMIMNEKTHOCTb

Bnok ynpaBneHust KONNEKTOPHbIM ABUratenem 1 wr.
Macnopt BYKA.MODBUS.001.MNC 1 wr.

[onyckaeTcs  KOMMMeKkToBaHWe napTum OROKOB  yNpaBfieHUs OAHMM  MAcrnopTOM
BYKO.MODBUS.001.IMC ¢ ykazaHnem CepUnHbIX HOMEPOB N3OENNN.

9. TAPAHTUNHBIE OBA3ATEJIbCTBA.

N3rotoButenb rapaHTupyet 6e30TkasHyto paboTy Gnoka B TeueHue 12 mecsiueB CO OHS
npoAaxwu, npu cobniogeHnmn ycroBun akcnnyatauun. MarotoButenbs octasnseT 3a cobon npaso
Ha BHECEHWEe W3MEHEHMN B KOHCTPYKUMIO, KOMMMAEKTAUWIO WAW TEXHOSOMMI M3roTOBEHUS
n3genusa 6e3 nx oTpaxxeHus B HacTosdLeM nacnopte n 6e3 ysegomneHus notpeburenen.

Appec npegnpuatus-narotoeutens OO0 «HIMNO dnektponpueoa», 195197, Poccus, CaHkT-
MeTepbypr, Montoctpockun np.43, A. Ten. +7 (812) 703-09-81

3aBoackon HoMep:
HaTa npogaxu:

Pedakuyuss om 02.12.2024
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