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DDLO4R MHCTpYKUMA NO HAaCTPOMKe Moayns

1. Obwume cBegeHunn

1.1 NMpoTokon ¢pusmyeckoro ctbika — EIA/TIA-485-A (RS-485), ABYXNPOBOAHbLIN, NONYAYNNEKCHbI 6e3
raIbBaHNYECKOM Pa3BA3KM.

1.2 Konnyectso 6MT gaHHbIX NO yMOAYaHUIO — 8.

1.3 Konnyectso cTonoBbIx OBUT ymonyaHuto — 2.

1.4 BUT YETHOCTU YMONYAHUIO — OTCYTCTBYET.

1.5 CKopocCTb Nepeaayn AaHHbIX ymondaHuio — 9600 6ut/cek.

1.6 MpoTokon nornyeckoro obmeHa — «Modbus RTU».

1.7 NopaeprKka GyHKUMI U KOMaHA obecrneynBaeTcs B MOJIHOM COOTBETCTBMWN C CUHTAKCUMCOM 3amnpoca M oTBeTa
onpegeneHHbim B AokymeHTe «MODBUS Application Protocol Specification v1.1b». MNonHoe onucaHue
NPOTOKO/1a HAX0AMTCA Ha odmumnanbHom caiTe: ModBus.org.

1.8 Pexkum dyHKLUMOHUPOBaHMA moaynsa — «Slave» (NOAYNHEHHDIN).

1.9 Pexkum nepegaum nHpopmaumm — «RTU» (BUHAPHbBIN pexum).

1.10 Wcnonbsyemble GpyHKUMM (KOMaHAbl) 06MeHa MHPOpMaumen:

Koa dyHKuMK | HassaHue [dnanasoH agpecos | [lManas3oH perucTpos
01 Read Coils 0-65535 20001 - 29999
02 Read Discrete Inputs (DI) 0-65535 10001 - 19999
03 Read Holding Registers (HR) 0-65535 40001 - 49999
04 Read Input registers (IR) 0-65535 30001 - 39999
05 Write Single Coil 0 - 65535 20001 - 29999
06 Write Single Register (HR) 0-65535 30001 - 39999
15 Write Multiple Coil 0 - 65535 20001 - 29999
16 Write Multiple registers (HR) 0-65535 30001 - 39999

1.11 Agpec moaynsa — cornacHo npotokony MODBUS. Mo ymonyaHuio Bce moayan umetoT agpec «1». Onsa
npotokona MODBUS agpec MOXXHO NOMeHATb TONLKO 3anucbto B pernctp 0 gpyroro agpeca. Ecam agpec He
M3BECTEH, TO 3aMMCb HY)XHO NPOU3BOAUTD LUMPOKOBELLATENBHOM KOMaHAoM no agpecy moayna 0 B permctp O,
HO MPW 3TOM Ha WWHE AO0/MKEH ObiTb TONbKO OAWH MOAy/Nb. AApec YCTPOWMCTBA M3MEHUTCA TOIbKO MNpU
nepesanycke ycTpoicTea.
1.12. NepeBoA 3HAYEHUA PErucTpa B e4MHNLbI U3MEePEeHUA YKa3aHbl B KaXK4oM avelike Tabaumupbl.
1.13 Tun, HoMep perncTpa 1 HasHauyeHne PerncTpa ykasaHbl B KaxaoM avelike Tabaumubl.
1.14. Bce Hemcnonb3yemble PErMCTPbl BO3BPALLAOT QUKCMPOBaAHHbIE 3HAYEHUA U He 3aNUCbIBaAOTCA.
1.15 Ona rpynn MHGOPMALMOHHbIX CUrHAaNOB 06MeHa BblAeneHbl caeaytowme rpynnbl 4aHHbIX:

® [pynna perncrpos ynpasaeHUs;

e [pynna perucTpoB HAaCTPOMKM MHTEpPdENCa;

e [pynna PerucTpoB KOHPUrypaumm;

® rpynna KOMaHg, BHYTPEHHEN NIOTUKU - CLLeHapUEB.
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2. Hactpoitku uHtepdeiica.

03 Read Holding Registers (HR), 06 Write Single Register, 16 Write Multiple registers.
3TW perncTpbl 4OCTYMNHbI AN YTEHMA U 3aNUCHK.

Peaucmp | OnucaHue peaucmpa JAuanasoH | Mo ymon4yaHuto
HRO Appec ycTpoiictea Ha wnHe ModBus RTU 1..247 1
HR1 Modbus RTU port settings [ 8 bit - options, 8 bit - baudrate] | 0...0x55 0

2.1. YcmaHoska adpeca.

Afpec MOXKHO NOMEHATb TONbKO 3anucbkto B pernctp HRO apyroro aagpeca. Ecav agpec He n3BecTeH, TO 3anucb
HYXXHO NPOM3BOAMUTb LUMPOKOBELLATENbHOM KOMaHAoM no agpecy moayna 0 B peructp HRO, HO npu 3Tom Ha
LUMHE A0/XKEH OblTb TONIbKO OANH MOAY b.

2.2. Hacmpoliku nopma Modbus RTU

MNapameTpbl MOXHO NnomeHATb B peructpe HR1. [Mocne nsmeHeHua agpeca, MoAy/ib HY>KHO OTK/IIOUYUTb U CHOBA
BK/IIOUMTb. AApec YyCTPOMCTBA M3MEHUTCA TONIbKO NOC/Ie nepe3anycKka YCTPOMCTBA.

Options: Baudrates:
2STOPS 0x0000 9600 0x0000
1STOPS 0x0100 19200 0x0001
PARITY_EVEN | 0x0200 38400 0x0002
PARITY_ODD | 0x0400 57600 0x0003
PARITY_NO 0x0000 115200 0x0004

Crapwue 8 bit — options + mnaawwue 8 bit — baudrate.
Hanpumep, 0x0104 = yeTHoCTb HeT, 1 cTton 6uT 1 115200

2.3. lTapamempebl N0 yMOAYAHUIO:

Appec 1 napameTpbl MOXHO COPOCUTbL MO YMOJIHaHMIO, 3aMyCTUB MOAY/b C HAXKaToM KHOMKY. Yepes cekyHAay
nocne BKAIOYEHUA KHOMKY MOXHO OTNYCTUTb. KHOMKa Haxo4MTcA Ha naaTe Nog, ANLLEBOM NAHENbO MOAYNA.
KHONKy MOHO Mcno/sb3oBaTb BO Bpemsi paboTbl M 3a4elcTBOBaTb €€ B anroputmax pabotbl. CocTosHue
KHOMKM MOXXHO npo4uunTaTb B peructpe IR9019.

MapameTpbl MO YMONYAHUIO:

Agpec moaynsa: 1 (meHseTcsa B peructpe HRO)
CKopocTb: 9600 6uT/ceKk (meHAeTca B pernctpe HR1)
BUT AaHHbIX: 8 6UT (He meHAeTcA)
YéTHoCTb: Het (6e3 HEOH6X0AMMOCTM HE MEHSATD)
CTonoBsbix 6UT: 2 (6e3 HeobXoAMMOCTUN He MEHATb)

Peaucmp | OnucaHue peaucmpa Mocne cbpoca

HR9 YpoBeHb BO BCEX KaHaNax 100%

HR10 Bpema nameHeHua KaHan 1 1 mc

HR11 Bpema nameHeHuA KaHan 2 1 mc

HR12 Bpema nameHeHmna KaHan 3 1 mc

HR13 Bpema nameHeHuA KaHan 4 1 mc

HR14 YacroTa LUNM 100 Iy,

KoHdurypauma n cueHapum pabotatot B O3Y, Ho coxpaHsatoTca Bo flash namaTtu. Mpu BKAOYEHWN 3arpyXKatoTca
n3 flash 8 O3Y. Ana coxpaHeHus us O3Y Bo flash Hy»kHO 3anucaTb Ntoboe 3HaueHue B peructp HR92 nau 3anucb
NPOM30MAET CAaMOCTOATENbHO Pas Yac, NPU YC/I0BUN U3MEHEHUA COXPAaHAEMbIX MapaMeTpPOB.
Peaucmp | OnucaHue peaucmpa 3anuce YmeHue
HR 92 CoxpaHeHue u3s O3Y Bo flash | Jlioboe 3HauyeHne CyeTumK 3anucen
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3. KoHTpoab u ynpasneHue mogynem.

MpoTtokon obmeHa pgaHHbiIMM Modbus nogpasymeBaeT HannumMe B CETU MacTepa, KOTOPbIM ABAAETCA
KOHTpoanep 1 252 nog4mMHeHHbIX. JJaHHble MOAYNN ABNAETCA NOAYUHEHHBIM U MOTYT TO/IbKO OTBEYaTb Ha
3anpocbl macTepa.

[aHHble Onsa ynpasBneHuA AeNATCA Ha BXOAHble, NOJyYeHHble CO BXOA40B moayns. M Ha BbIXxogHble
AaHHble, BO3AENCTBYIOLME HA BbIXOAbl MOAYAA.

YnpasneHne moaynem no npotokony ModBus ocywiectsnaeTca YTeHnem u 3anucoto B pernctpbl: Coils
(Co), Discrete Input (DI), Holding Registers (HR), Input Registers (IR). danee 6yayT ucnonb3oBaTbCA
COKpalleHHble Ha3BaHuA peructpos Co, DI, HR, IR. Aapeca ntobbix peructpos HaumHatotca ¢ 0 wm
3aKaHumBatoTca 65535. MNepeyeHb 1 onMcaHue PerncTpoB YKa3aHo HUXKe.

[aHHbIX NobbIX perucTpoB nepepatotcs ABymsa 6anTamu. B 3aBMCMMOCTM OT TUMOB AAHHbBIX MX
MaKCMMa bHble 3Ha4YeHUsA MOryT bbITb cneaytoLime:

- Signed - 3HaKoBoe Uenioe. MakcMmanbHble 3HayeHus: -32768 ... +32767,;
- Unsigned - 6e33HaKkoBoe uenoe. MakcMmanbHble 3HadyeHusa: O ... +65535;
- Hex - wectHaguatepmnyHoe. MakcnmanbHble 3HadeHua: 0x0000 ... OXFFFF;

- 3HAYeHUA C 3anATON. 3Ha4YeHUA NepeaatoTca B TbiCAYHbIX Aonax. UHTepdenc nepenaeT TONbKO Lenble
3HayeHunA. 3HadveHuto ¢ 3anaTtol 1.000 cootsetctByer 1000 B Modbus. 3HayeHuto c¢ 3anatoin 0.001
cooTBetcTByeT 1 B Modbus. B KOHTponepe 3TO YMCNO HYKHO pa3aenuTb Ha 1000. B pesynbTaTe nonyymntca
YMCNO C TbICAYHBIMM AONAMU. 3HAYEHUA C NAABAIOLLEN 3aNATOM MOAYNM HE NOALEPKUBAIOT.
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4. YnpasneHue BbIxogamu moaynei.

[ns ynpaBneHuA BbIXOgamMn Moayaen MoryT ncnonbsosatbes pernctpbl Coils n pernctpol Holding.
01 Read Coils, 05 Write Single Coil.

Pernctpbl Coils xpaHAaT cocToaHMe BbIxoda. ITU PErucTpbl AOCTYNHbI AAA YTeHua u 3anucu. U3 aTtoro
perncTpa MoXHO YMTaTb COCTOAHUE BbIXOAA. 3aNUCb B 3TOT PErNCTP NepeKNtovaeT BbIXOA,.

Peaucmp Auana3oH Ha3sHayeHue
OaHHbIX

Coil 1 0..1 BK/ItOMEHME KaHana 1

Coil 2 0..1 BK/ItOMEHWE KaHana 2

Coil 3 0..1 BK/ItOMEHME KaHana 3

Coil 4 0..1 BK/IlOMEHME KaHana 4

Mpw 3anucu 1 yctaHaBamBaeTca yposeHb 100% (1023). Mpwu 3anucu 0 - yposeHb 0. YUTaTb M 3aNMCbiBaTb MOXKHO

ToNbKO B pernctpbl Coils 0 - Coils 4. Mpwu uteHnn pernctpos Coils 5 ... Coils 65535 moaynb BepHeT owmnbky “lllegal
Data Adress”.

03 Read Holding Registers (HR), 06 Write Single Register, 16 Write Multiple registers.
3TW perncTpbl 4OCTYMNHbI AN YTEHUA U 3aNUCHK.

Pezucmp | OnucaHue peaucmpa Auana3oH lMocne
3HauyeHuli cbpoca

HR5 YpoBeHb B KaHane 1 0...1023 0

HR6 YpoBeHb B KaHane 2 0...1023 0

HR7 YpoBeHb B KaHane 3 0...1023 0

HR8 YpoBeHb B KaHane 4 0...1023 0

HR9 YpoBeHb Bo Bcex KaHanax 8 % | 0...100 100

YposeHb B peructpax HR5 — HR8 meHsaetca B ananasoHe ot 0 go 1023. Mpu 3HavyeHun 0 BbIXO4 NOSHOCTbIO
BbIKAtOUUTCA, TpaH3ucTtop LM 3akpelIT, Ha Bbixoae 0-10B HanpaxkeHWe noAHOCTbIO NponageT. Npu 3HayeHnu
1023 Ha Bbixoge 6yaet ypoBeHb 100%. Ecnm 3anucatb 3HadyeHue 6onblwe 1023, Toraa moayab YCTAaHOBUT
MaKcMManbHbI ypoBeHb 100% v BepHeT owmnbky «lllegal Data Value».

Mpn OTKAOYEHUU nNUTaHMA YPOBHM B KaHanax 1 - 4 cbpacbiBatotcA B 0, a yposeHb ob6bwwmit B HR9
ycTaHasnamsaetca 8 100.
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5. UHPpopMmaLUNOHHbIE perucTpbl.

04 Input registers (IR).

Peructpbl Input registers (IR) xpaHAT MHGOPMaLUMIO O MoAayne. DTU PErncTpbl MOMKHO TOJIbKO YMTaTb
KomaHaammn Modbus.

NHPopMaLMOHHbIE PETUCTPbI CAYXKAT AN MAEHTUOUKALMM MOAYNSA U KOHTPONSA BHYTPEHHETO COCTOAHMS.

Pecucmp | Auana3oH HaszHauyeHue
OQHHbIX

IR 9000 0...65535 Homep pesusum NO

IR 9001 0...65535 Homep pesusumn NO

IR 9002 0..1 Bepcua MO Release -0 / Debug -1

IR 9003 0...255 Tun yctpoiictsa: 20 (DDLO4R)

IR 9004 1..31 [aTa: geHb mecaua

IR 9005 1..7 [ata: HegenA

IR 9006 1..12 HaTa: mecay,

IR 9007 0..99 [aTa: rog

IR 9008 0..23 Bpema: yacebl

IR 9009 0..59 Bpema: mnHyTbl

IR 9010 0...59 Bpema: cekyHAabl

IR9011 0...65535 CepuitHblii HOMep

IR9012 0...65535 CepuitHblii HOMep

IR9013 0...65535 CepuiiHbI HOMmep

IR9014 0...65535 CepuinHbIN HoOMep

IR 9015 0...65535 CepuUinHbIN HOMep

IR9016 0...65535 CepuUinHbIN HoOMep

IR9017 - -

IR9018 - -

IR 9019 0..1 CocToAHME KHOMKKU

IR 9020 0...65535 CnyvaiHoe uncno

IR 9021 0...65535 CyeTuynK HapaboTKM YacoB

IR 9022 0..1023 3HaveHune WM 1

IR 9023 0..1023 3Ha4veHune LLUUM 2

IR 9024 0..1023 3HaveHue LWLUNUM 3

IR 9025 0..1023 3Ha4veHune WM 4

B perncrpax aata 1 Bpems XpaHUTCS TEKYLLLEE COCTOAHME YacoB. Perncrpbl YacoB MOXHO UCNO/1b30BaTb Kak
ONA KOHTPOASA, TaK U ANA CLLEHAPUEB.
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6. YcTaHOBKA napameTpos KoHuUrypauuu.
MapameTpbl ycTaHasamsatotca B: 03 Read Holding Registers (HR), 06 Write Single Register, 16 Write
Multiple registers. 9Tn perucTpbl AOCTYMHbI A8 YTEHUA U 3aMUCW.

6.1. YcmaHosKa damebl U epemMeHuU.

Pezucmp | Auana3oH OnucaHue peaucmpa

HR 93 1..31 YecmaHoska 0amel - [eHb mecaya

HR 94 1.7 YcmaHoska damei - [leHb Hedenu

HR 95 1..12 Ycmaroska 0amel - Mecay

HR 96 2018...2118 | Yecma+HosKka damei - [00, 2019 unu 19
HR 97 0..23 YcmaHoska spemeHu - HYacel

HR 98 0..59 YcmaHoeka spemeHu - MuHymeol

HR 99 0...59 YcmaHoska spemeHu - CeKyHObI

B pernctpbl HR94 — HR99 MOXHO yCTaHOBUTb HOBOE 3HayeHWe faTbl U BpemeHW. [na yCTaHOBKM AaTbl U
BpemeHn Heobxoammo 3anucatb B permctp HR99 HoBoe 3HaueHue. T.K. B moaynax HeT 6aTapeiiku, To npu
OTKNOYEHUN NUTAHUA Yacbkl cbpocaTtca. Ina NnocToAHHOM paboTbl YacoB HEO6X0AMMO BNAATb BaTapenky unm
MCNOo/1b30BaTb BHeLWHUI UBI.

MpountaTb TEKYyLLEe BpemMma 1 AaTy MOXHO 13 pernctpos: IR9004 — IR9010.

6.2. Koppekyus 4yacos.

Peczucmp | Auana3oH OnucaHue pecucmpa

HR 4 -127...0...127 Koppekuus paboTbl YacoB
Yacbl 33 CMHXPOHM3MPOBAHbLI OT BHyTpeHHero RC reHepaTopa, NO3TOMY TOYHOCTb He BbICOKas. Yachbl

MOHO HEMHOIO 3aMegANTb MK YCKOPUTb, 3anncas B HR4 3HaYeHMe ¢ MMHYCOM MAN NAKOCOM.

6.3. YcmaHoeKka cKopocmu usmeHeHUs ypoeHH.
Pecucmp | Auana3oH OnucaHue pecucmpa Mocne cbpoca
HR 10 1...1000 Bpema HapacTaHuA YPOBHA, MUAIMCEKYHA, KaHan 1 | 1
HR 11 1...1000 Bpema HapacTaHuA YPOBHA, MUNJIMCEKYHA, KaHan 2 | 1
HR 12 1...1000 Bpema HapacTaHuA YPOBHA, MUAIMCEKYHA, KaHan 3 | 1
HR 13 1...1000 Bpema HapacTaHuA YPOBHA, MUNINCEKYHA, KaHan 4 | 1

B peructpax HR10 — HR13 MOXHO YyCTaHOBWUTb CKOPOCTb M3MEHEHWA YPOBHA Ha Bbixoge LLUNM.
YcTaHaBAMBAETCA B MUAIMCEKYHAAX Ha OAMH MHKPEMEHT UK AeKpemeHT. MNpu 3HayeHnn 10 ypoBeHb byaeT
N3MeHATbCA Ha 1 3HayeHue B TeyeHun 10 munnncekyHa. M ot 0 no 1023 (100%) ypoBeHb NogHUMETCS Yepe3

10230 munnuncekyHa, T.e. yepes 10 cekyHa. Takum 06pa3som MOXKHO MEHATb CKOPOCTb HapacTaHWUA YPOBHA
Ha BbIXOAe.

6.4. YcmaHoeKa 8bixodHOU yacmomel.

Peaucmp | Auana3oH OnucaHue pecucmpa Mocne cbpoca
HR 14 1...4000 YacroTa WM, Ty, 100

B pernctpe HR14 moxHO nomeHATb YacToTy Bbixoaa LLIMM. YactoTta yctaHasnuneaetca B [epuax. MoXKHO
YCTaHOBUTb YacToTy oT 1 'y, 4o 4 kly. OnTumanbHoe 3HaveHme 100 Iy,

6.5. [lepe3azpysKa.

Peazucmp | fluana3oH OnucaHue peaucmpa
HR 5678 | - MNepesarpyska moayna
3anucb ntoboro uncna B pernctp HR5678 npounsseneT nepesarpysky moayns.
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6.7.

CoxpaHeHue KoHgu2ypayuu.

CoxpaHeHue KoHourypauum npowussoantca m3s O3Y Bo Flash namATb muKpoKoHTponnepa. MMpu
BK/IOYEHUM NUTaAHMA AaHHble 13 Flash 3anucbiBatoTca B O3Y. 3anuck Bo Flash nponssoautca ogmH pas B
4ac UM NPUHYANTENBHO KOMaHAOM 3anucun B pernctp HR92 noboro 3HaueHus. Mpu yTeHUn pernctpa
HR92 moaynb 6yaet oTaaBaTb KOAMYECTBO UMKNOB 3anuck Bo Flash.

Peacucmp | Auana3oH yHKYUA OnucaHue pecucmpa
HR 92 - 3anucb 3anucb Bo Flash
HR 92 0-65535 yTeHue KonnyectBo LUMKNOB 3anmncu

Konnyectso umknos 3anucn Bo Flash orpaHunyeHo 3HayeHnem 100000. MosTomy 3anmMcb HYXHO
NpPOM3BOAMTb NOC/IE 3aBEPLUEHUA PESAKTUPOBAHMA BCEX CLEHAPMEB.

Ten/dakc: (4872)23-51-50
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7. CueHapuu anA BHYTPEHHeW NOTUKN.

Ona aBTOHOMHOW paboTbl 610Ka 6e3 KOHTpoAsepa MOXKHO WMCNONb30BaTb BCTPOEHHbIE CLEHapUW.
CamocToATeNIbHO NOCbINATb KOMAHAbI B CETb MOAYAN He MOTyT. [T03TOMY ONMUCAHHbIE HUMXKE CLLEeHAapUM MOTYT
paboTaTb TONLKO BHYTPM CAaMOro MOAY/NA, UCNOAb3yA COOCTBEHHble BXOAbl, BbiXxOAbl, TAMMeEpbl, Yacbl
peanbHOro BpEMEHU U PETUCTPbI XPaHEHUA.

C pernctpa HR100 3anucbiBatoTCA AaHHblEe ANA cueHapues. B moayne 3apesepBupoBaHO mecto gaa 78
cueHapues. [Ina Kaxaoro cueHapua ncnonb3yetca no 13 perncrtpos RO — R12. War 3anucu cueHapues 20.

Ona xpaHeHUA NPOMeEKYTOUHbIX AaHHbIX UCMONb3YIOTCA PErNCTPbI NepeMeHHbIX. 3HaYeHUA perncTpos
HaxogATca B o6nacTu pernctpos Input registers (IR) U3 cueHapueB MOXKHO KaK YMTaTb, TaK M 3anucbiBaTb. Mo
npotokoay Modbus 3Tn perucTpbl MOXHO TONbKO YMTaTb. A YTeHUA 1 3anmcm goctynHo 1000 permcTpos ¢
aapecamu oT IRO go IR999. 3Tn gaHHble NnpeacTaBaaT coboit maccus O3Y 1 He coxpaHsitoTca Bo FLASH.

[na yTeHna n 3anmcu cueHapues ucnonb3ytotes pernctpbl Holding Registers (HR). 3Tu pernctpbl 4oCTynHbI
ONA YTeHuns 1 3anucu. YacTb perncTpos 3admMKcHMpoBaHbl Noa onpeaeneHHble napametpbl. C agpeca 100 go
appeca 1660 3ape3epBMpPOBaAHO MeCTO A1A 3anucK cueHapues ¢ 0 no 77. Bce ykasaHHble B Tabaunue 3HayeHmA
coxpaHnsatotca Bo FLASH. Bce Hencnonb3yemble agpeca He 3anMcbiBalOTCA U HE COXPaHAIOTCA.

CueHapum BHyTpU 6/10Ka BbINONHAKTCA nocnegosatenbHo oT 0 Ao 77. 3aTeM LMKAMYHO NOBTOPAETCA C
HyneBoro cueHapua. MNpu 60abWLOM KoMYecTBe CLEeHapMeB MOXKET OLLYLLATbCA 3a4epKKa. Ecnun cueHapues
MCNonb3yeTca Mano, TO NOCNefHUM CUeHapuem MOXKHO WMCNOo/sb30BaTb nepexod B Havyano GOTO 0. Uau
NPONYCTUTb NYCTble CLEHAaPUN 3TOM Ke KOMaHAO0M.

03 (0x03) Read Holding Registers (HR), 06 (0x06) Write Single Register, 16 (0x10) Write Multiple registers.

Adpec OnucaHue peaucmpa
RO R1 R2 R3 R4 R12
HR100 | HR101 HR102 HR103 HR104 HR112 | CueHapuiit Ne O u ero napameTpbl
HR120 | HR121 HR122 HR123 HR124 HR132 | CueHapuii Ne 1 n ero napameTpbl
HR140 | HR141 HR142 HR143 HR144 HR152 | CueHapuii Ne 2 n ero napameTpbl
HR160 | HR161 HR162 HR163 HR164 HR172 | CueHapuii Ne 3 n ero napameTpbl
HR180 | HR181 HR182 HR183 HR184 HR192 | CueHapwuit Ne 4 1 ero napameTpbl
HR1600 | HR1601 | HR1602 | HR1603 | HR1604 HR1612 | CueHapwuit Ne 75 1 ero napameTpbl
HR1620 | HR1621 | HR1622 | HR1623 | HR1624 HR1632 | CueHapwuit Ne 76 1 ero napameTpbl
HR1640 | HR1641 | HR1642 | HR1643 | HR1644 HR1652 | CueHapwuit Ne 77 1 ero napameTpbl

McmoYHUKU OaHHbIX.
CueHapum moryT paboTaTb C BXOAHbIMW U BbIXOAHbIMU UCTOYHUKAMM AAHHbIX. MICTOYHUK AaHHbBIX MOKET ObiTb
Pa3HOro TMNa 1 3aNMUCcbiBaeTcA OH B AYENKY «TUN pernctpa.

3HaueHue Tun 0aHHbIX ouana3zoH | Tun 0aHHbIX | YmeHue 3anuce
0 Const — KOHCTaHTa, PMKCMPOBAHHOE YNCNO. (-32768 ... | Int(-32768 ... | TonbKo YTeHMe.
+32767) | +32767)
1 Coils (Co) — 01 peructp Pene. (0..4) Bool (0...1) YteHune u
3anuce.
2 Discrete Input (DI) — 02 pernctp AUCKPETHbIX (0..8) Bool (0...1) ToNbKo YTeHue.
BXO/08B.
3 Holding Reg (HR) — 03 pernctp napameTpos. (0...2660) | Int(-32768 ... | YTeHne n
+32767) 3anuco.
4 Input Reg (IR) — 04 perncrp aHanorosbix (0...9030) | Int(-32768 ... | YTeHne n
BXO,0B. +32767) 3anumco.
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5 Timer — perncTp Taimmepa obpaTHoro orcyera. (0...15) Int (-32768 ... | YTeHune n
+32767) 3anuco.
6 PC cueTumk KOMaHA AnA nepexona Ha Apyrom (0..77) Int (-32768 ... | ToNbKO 3anuchb.
CLEeHapuiA. +32767)

Tunbl OAHHbIX.

BONbWKWHCTBO AaHHbIX MCNonb3yeT TN intl6 310 aByx6amtoBoe 16 GUTHOE uYMCNo CO 3HAKOM. [umanas3oH
3HayeHun -32768 .. +32767. Mpun pabote C NOrMKOM WAN AUCKPETHbIMU BXOAAMM, BbIXOJAMWU pene
ncnosnbayetca 3HavyeHune bool — false (0) unu true (1). Mpu nepesoae u3 Tuna int 3HavyeHne 0 byaeTt nepesoaunTca
B false (0), nioboe apyroe 3HayeHue, oTanyHoe ot 0 byaet nepesoautca B true (1). Apyrue TUNbl AaHHbIX,
HanpMmep, CUMBO/IbHbIE 3HAYEHWUS UM 3HAYEHUA C NNaBatoLWeln 3anAToM MOAYIN HE UCNONb3YIOT.

Monb308amesnbCcKue OaHHbIE.

BONbWWHCTBO KOMaHA UCMONbL3YIOT BXOAHbIE AaHHbIE U pe3y/bTaT NOMeLLAtoT B BbIXOAHbIe JaHHbIE. o1n
AaHHble MOTyT 6bITb KakK d)msmquKme BXOA4bl 1K BbIXo4bl 6/'IOKa, TaK U NONb30BaTE/IbCKMNE AaHHbIE.
Nonb3oBaTenbCKUe AaHHbIEe MOTYT UCMONb30BATbCA KaK NepemeHHble ANA NPOMEXKYTOUYHbIX pacyeTos.

otn AaHHblIEe AeNATCA Ha ABa TUMa U pacnoaarakoTcAa B 4BYX obnactax:

1) Peructpsl Input registers (IR). Ans 4yteHuna v 3anucu goctynHo 1000 peructpos ¢ agpecamu ot IRO ao
IR999. 3T AaHHble NpeacTaBAAlT cobon maccms O3Y n He coxpaHsatoTca Bo FLASH. Mpu OTKAKOYEHUM NUTAHKUA
cbpacbiBatoTcs B 0. B 3TV perncrTpbl MOXKHO 3anmnCbiBaTb MAaCcCMBbI CTaTUCTUYECKUX SAHHDIX.

2) [ns 4yTeHuA M 3anucuM HacTpoek ucnosnb3ytotca peructpbl Holding Registers (HR). Wcnonb3yetca
ANAanNa3oH AaHHbIX cueHapueB. B obnactu cueHapuesB HyneBOW peructp ponxeH 6bitb 0, a ocTanbHble 12
pernctpos moryT 6biTb Ntobble. B 3Ty 06n1actb R1 — R12 MOXHO 3anMcbiBaTb 3HAa4Y€HMA HACTPOEK. ITU PerncTpbl
OOCTYMNHbI ANA YTEHWUA M 3aNnUCK. ITU perncTpbl 3anmcoisatoTca 8o FLASH 1 npyv NOBTOPHOM BKAKOYEHUM NUTAHMA
BOCCTAHaB/IMBAIOTCA.

3Ha4yeHue Tun 0aHHbIX PasmeuwjeHue Tun 0aHHbIX YmeHue 3anuce
IRO ... Nno/sb3oBaTe/IbCKMe gaHHble o3y Int16 YTeHune u 3anumce.
IR999 He coxpaHsatTcA (-32768 ... +32767)
HR100... | JaHHble cueHapues FLASH Int16 YTeHune u 3anuce.
HR2000 coxpaHatTCcA (-32768 ... +32767)
Talimepeil.

Timer — pernctp Taiimepa obpaTHoro otcyeTa. B aTom peructpe Kaxayto 0,1 ceKyHay 3HaYeHUe yMeHbLUaeTcs
Ha 1. NMocne Toro, Kak Talimep goxoant Ao O cyeT octaHaBauBaeTcs. JloctynHo 16 Taimepos (0 ... 15).
JocTynHo yTeHune n 3anucb. PaspsaaHocTtb Tanmepa 16 6uT, 3HauyeHune Talimepa ot 0 o 65535.

Homep | Talimep Homep | Talimep
0 Tanmep O 8 Talimep 8
1 Tanmep 1 9 Tanmep 9
2 Tanmep 2 10 Tanmep 10
3 Tanmep 3 11 Tanmep 11
4 Tanmep 4 12 Tanmep 12
5 Talimep 5 13 Talimep 13
6 Talmep 6 14 Talimep 14
7 Tanmep 7 15 Taimep 15
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CuyeHapuu.

JocTtynHbl cueHapumn NeO ... Ne77. B Kaxkgom cueHapum B agpece oT 100 go 112 3anucbiBatoTcA TUN U
napameTpbl cueHapus. Janee agpec byaeTt 0603HavyaTbea RO — Tvn, 3anucaHHbIn B pernctp 100 (ansa cueHapwms
0), R1 — napameTp 1, 3anmcaHHbI B pernctp 101, R2 — napameTp 2, 3anuncaHHbln B pernctp 102 v Tak ganee.

Peaucmp RO — Tun cyeHapus

3HayeHue

Obo3HayeHue

OnucaHue

0

NOP

MycTana KomaHaa. He Nnpomn3BOAUT HUKAKUX AENCTBUNA.

1

MATH

LlenouncneHHble apudmeTmyeckne n 6UToBblie onepaLmm:
0 - “=" — paBHo;

1-“~"—unHBepcus;

2 - “++” — NHKPEMeHT;

3-“—“— pekpemeHr;

4 - “+” — cnoskeHue;

5 - “-“— BbluMTaHUE;

6 - “*” — yMHOMeHue;

7 -“/" — penexne;

8 - “%"” — oCcTaTOK OT AeneHus;

9 - “+=" — cnoxeHue ¢ npeablayLWMm;

10 - “-=" — BblYUMTAHUE U3 NpeablayLLero;

11 - “&” — buHapHaa U;

12 - “|” — 6buHapHaa UNU;

13 - “A” — 6uHapHaa UCK/TIOYALIOLLEE NTA;

14 - “<<” — nobUTOBbLIN CABUT BIEBO;

15 - “>>” — nobuTtoBbIN CABUI BNPaBO;

16 - “~=" — BuHapHaA nHBepcus;

17 - “POW” — X B cTeneHun Y;

18 - “SQRT” — KBaApaTHbI KOPEHb;

19 - “MIN” — BbI6OP MUHMMANBHOIO 3HAYEHMUS;
20 - “MED” — pacueT cpeaHero 3Ha4yeHus;

21 - “MAX” — BbIBOP MaKCMMANbHOIO 3HAYEHUSA;
22 - “LIMIT” — orpaHM4eHne B yKa3aHHOM AMana3oHe;
23 - “ABS” — abcontoTHOe 3HaYeHue.

FLOAT

MaTemaTuyeckume onepaumm ¢ APOobHbIMUN 3HAYEHUAMM:
1 —SIN — CuHyc;

2 - COS - KocuHyc;

3 - TAN — TaHreHc;

4 - ASIN — ApKCcuHyc;

5 - ACOS — ApPKKOCHHYC;

6 - ATAN — ApKTaHreHc;

7 - SINH - Cunyc runepbonmyeckumi;

8 - COSH - KocuHyc runepbonuyecknii;
9 - TANH - TaHreHc runepbonmyeckui;
10 - EXP — 3KCNOHEHTa;

11 - LN - lorapnédm HaTypanbHbIiA;

12 - LOG - lorapnom AecaTUYHbIN;

13 -POW -Y B cTeneHu X;

14 - SQRT - KopeHb KBaApaTHbI.

PTRW

YKasaTtenb 4n1a 3anncm maccmBoB nepemeHH>bIX.

PTRR

YKasartenb ANnAa YTeHNnA MmacCnBOB NepPEMEHHDbIX.

Ten/daxc: (4872)23-51-50
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5 FOR

CosgaHune LMKNoB.

6 SEL

BuHapHbIN BbIbOP, MynbTMNAEKcop. Bo3spawaeT K-e 3HauyeHne 13 BXOAHbIX
nepemeHHbIX.

7 IF

Nornyeckmne onepaumn IF (R2 ycnosue R5) ¢ ¢yHKUMelr npucBoeHua wu
nepexoaom:

0 — “==" — ecnu paBHo;

1—-“1=" —ecnu He paBHo;

2-"“>" —ecnn 6onblue;

3 - “<” —ecnun meHbLeE;

4 — “>=" — ecnu bonblle NN PaBHO;

5 — “<=" — ec/in MeHblLLEe NN PaBHO;

6 — “1” — ecnu He BepHOo, false;

7 — “&&" — ecnu true oba onepaHaa;
8—"||"” —ecnu true oanH N3 onepaHaoB..

8 IFAND

Nornyeckne onepaunu IF gBoliHas c U
if((R1.2 R3 Const R4)&&(R5.6 R7 Const R8)) then R9.10 = R11.12
0 — “==" — ecnu paBHo;
1 - “l1=" — ecnn He paBHoO;
2-"“>" —ecnn 6onblue;
— €C/I1 MeHbLUE;

—ecnm 6onblue UAKn paBHo;
=" — eCNM MeHbLUE WU PABHO;

ecnu He BepHo, false;
7 — “&&"” — ecnun true oba onepaHaa;
8-"“||” —ecnn true oanH 13 onepaHaoB.

“"
ll ”
“"

3-“<
4—
5 ‘g
6—

ll'll

9 IFOR

Nornyeckune onepaunn IF geoiiHan c UU
if((Rl 2 R3 Const R4)| | (R5.6 R7 Const R8)) then R9.10 = R11.12
0 — “==" — ecnu paBHo;

1—-"“1=" —ecnun He paBHoO;

2—">" —ecnn 6onblue;

3 - “<” —ecnn meHbLe;

4 — “>=" — ecnu bonblle NN PaBHO;

5 — “<=" — ec/in MeHblLEe NN PaBHO;

6 — “1” — ecnu He BepHOo, false;

7 — “&&" — ecnu true oba onepaHaa;
8—"||"” —ecnu true oanH N3 onepaHaoB..

10 GOTO

Mepexoga.

11 CALL

Mepexopn B Nnoanporpammy.

12 RETURN

Bbixoa, 3 nognporpammbl.

13 THRS

MNoporosoe pene.

14 TRG

Tpurrep.

15 KEY_DO

KHonka aBonHaa 6e3 nepekntoveHums.

16 KEY_DB

KHOMKa ABOWMHasA C NepeKkNoyeHnem.

17 TIMER

Talimep.

18 RTC

Yacbl 1 gaTa.

19 JAL

YnpasneHue Kanwosu.

20 PID

NN perynatop.

21-65535 | NOP

MycTana KomaHaa. He Nnpomn3BOAUT HUKAKUX AENCTBUNA.

Ten/daxc: (4872)23-51-50
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CueHapuii nponsBoanUT apudmeTUyecKkme 4eUcTBUA Haa ABYMA BXOAHbIMKW onepaHaamm 1 NpuceBamBaeT K
BbIXOAHOMY pe3y/bTary.

Pernctp RO R1 R2 R3 R4 R5 R6 R7
MNapametrp | 1 MATH | Tun | Per pesynbtata | Tun onepaHa 1 | Onepauua | Tun onepaHa 2
OvanasoH |1 1,3, | 0..2660 0-5 |-32768 .. 0-23 0-5 |-32768 ..

4,5 +32767 +32767

BxoaHble gaHHble: R3, R4, R6, R7; BoixogHble gaHHble: R1, R2; Onepauus: R5;
Jlornka paboTbl cueHapus «apudmeTmyeckasn onepaumna» cnegyowasn: R1.2 = R3.4 (onepaums) R6.7;
Pernctp R5 - Onepauus:

3HaYeHue Onepauus Oencreuns

0 “=" — paBHO R1.2=R3.4

1 “~" — yHBepcua R1.2="~R3.4

2 “++” — NHKpPEeMeHT R1.2=R1.2+1

3 “—"— pekpemeHT R1.2=R1.2-1

4 “+” — cnoxeHune R1.2=R3.4+R6.7

5 “-“ — BbluMTaHUE R1.2=R3.4-R6.7

6 “*¥” — yMHOMeHUue R1.2 =R3.4 *R6.7

7 “/" — nenexve R1.2 =R3.4 / R6.7 uenoe umcno

8 “%" — oCcTaToK OT AleNeHus R1.2 =R3.4 % R6.7 ocTaToK

9 “+=" — cnoxeHue c npeablayLm R1.2=R1.2+R34

10 “-=" — BbluMTaHMeE M3 NpeaplayLLero R1.2=R1.2-R34

11 “&” — buHapHaa U R1.2=R3.4 & R6.7

12 “|” — GurHapHas U R1.2=R3.4 | R6.7

13 “N” — 6uHapHana MCKTHOYAIOLLLEE MTN R1.2=R3.42R6.7

14 “<<” — nobUTOBbLIN CABUT BNEBO R1.2 = R3.4 << R6.7(konunyectso 6uT)
15 “>>" — nobUTOBbLIN CABUI BNPaBO R1.2 = R3.4 >> R6.7(konunyectso 6uT)
16 “~=" — BMHapHaA nHBepcuA R1.2 = R3.4 = (OxFFFF-R6.7+2)

17 “POW” — X B cTeneHun Y R1.2 =R3.4 B cTeneHun R6.7

18 “SQRT” — KBaZpaTHbI/ KOpeHb R1.2 = KBagpaTHbI KOpeHb 13 R3.4
19 “MIN” — BbIGOP MUHMMANILHOIO 3HAYeHUS R1.2=(R3.4>R6.7) ?R6.7:R3.4

20 “MED” — pacueT cpegHero 3Ha4yeHus R1.2=(R3.4+R6.7)/2

21 “MAX"” — BbIbOp MakcuManbHoro 3HayeHmns | R1.2 = (R3.4>R6.7) ? R3.4 : R6.7

22 “LIMIT” — orpaHnyeHmne B iManasoHe R1.2 =R3.4[R1.2] R6.7

23 “ABS” — abcontoTHOE 3HaYeHune R1.2 =abs(R3.4), Hanpumep, abs(-2)=2

CoxpaHeHue pe3ynbTaTa B KOHCTaHTY U Discrete Inputs HeBO3MOXKHO.
dopmart 3anmcn: MATH (R1) (R2) = (R3) (R4) (R5) (R6) (R7)
Mpumep 3anmcm: MATHHR 20 =1R 10 + HR 30

Ten/daxc: (4872)23-51-50
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FLOAT - MamemamuyecKue onepayuu ¢ 0pobHbIiMu 3HaYeHUaMU

CueHapuii Npon3BOANT MaTemMaTMUYecKme onepaunmn ¢ ApoO6HbIMU 3HAYEHMAMM HaZ ABYMS BXOAHbIMMU
onepaHAaMK N NPUCBANBAET K BbIXOAHOMY pe3ybTaTy.

Peructp RO R1 R2 R3 R4 R5 R6 R7
Mapametp | 1 MATH | Tun | Per pe3synbTtata | Tun onepaHa 1 | Onepauua | Tun onepaHg, 2
OunanasoH |1 1,3, | 0..2660 0-5 |-32768.. |0-14 0-5 |-32768 ..

4,5 +32767 +32767

BxoaHble gaHHble: R3, R4, R6, R7; BbixogHble gaHHble: R1, R2; Onepauus: R5;
CueHapuii paccyMTbiBaeT TPUTOHOMETpPUYECcKyto OyHKUMIO yrna B paauaHax. CueHapuit paboTaeT co
3HAYEHUAMN MeHblle eguHUUbl. MOCKoNbKy MHTEpdENC nepesaeT TONbKO LENOUYUCNEHHbIE 3HAYEHMUA, TO
nepegaBaemble 3HaYeHUA aenatca Ha 1000.
Ona 3HaveHnsa 1.0 Heobxoaumo Beectn 1000. Pe3ynbTaT TaKk e yBenuyeH Ha 1000. 3HayeHuMA BBOAATCA B
PagnaHax. Hanpumep, ana 90 rpaaycos bynet 1,5708 paauad. SIN(1.571 paguad) = 1.000. B peructp R4
Heobxoammo BBecTn 1571. B pernctpe R2 byaet 3HayeHue 1000
Pi*1 paguvaH = 3,14*1 paguaH. MNockonbky 1 paauan = 57°17'44,8" (57 rpaaycas 17 MmuHyT 44,8 cekyHa) , 3TO
o3Hayvaert 3,14*57°17'44,8" = 180°

Jloruka paboTbl cueHapus «apudmeTnyeckas onepaumsa» cnegytowan: R1.2 = SIN (R3.4);
Pernctp R5 - Onepauus:

3HauyeHue Onepauus OerncTtBuns

0 “=r R1.2 =R6.7

1 SIN — CuHyc R1.2 = SIN (R3.4)

2 COS — KocuHyc R1.2 = COS (R3.4)

3 TAN — TaHreHc R1.2 =TAN (R3.4)

4 ASIN — ApKcuHyc R1.2 = ASIN (R3.4)

5 ACOS — ApKKOCUHYC R1.2 = ACOS (R3.4)

6 ATAN — ApKTaHreHc R1.2 = ATAN (R3.4)

7 SINH - CuHyc runepbonmyeckuis R1.2 = SINH (R3.4)

8 COSH - KocnHyc runepbonnyeckui R1.2 = COSH (R3.4)

9 TANH - TaHreHc runepboanyeckni R1.2 = TANH (R3.4)

10 EXP — 3KcnoHeHTa R1.2 = EXP (R3.4)

11 LN - JTorapndm HaTypasibHbIM R1.2 =LN (R3.4)

12 LOG - lorapudpm AecaTUUHbIN R1.2 = LOG (R3.4)

13 POW -Y B cTeneHun X R1.2 =R3.4 B creneHun R6.7
14 SQRT - KopeHb KBaapaTHbIi R1.2 = KBagpaTHbIN KopeHb U3 R3.4

dopmart 3anucu: FLOAT (R1) (R2) = (R3) (R4) (R5) (R6) (R7)
Mpumep 3anmcm: FLOAT HR 20 =SIN IR 10
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PTRW - yka3zameno 044 3anucu maccueoe rnepemeHHbIx
CueHapuii No3B0O/IAET 3aNUCbIBaTb AaHHbIE B MAacCUB AaHHbIX.

peructp | OnncaHue

RO (TypeR1)[(TypeR2)R3] = (TypeR4)R5

R1 Tun Bbix peructpa: 1-Coils, 3-HR, 4-IR, 5-Timer

R2 Tun pernctpa ykasatena: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R3 Homep peructp

R4 Tun BxogHoro perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R5 BxoaHol onepaHA,

BxogHble gaHHble: R4, R5;

BbixoaHble aaHHble: R1, R2, R3;
YKasatesnb MCNONb3yeTCA ANA CO34aHMA MaccnBoB. MOXHO 3anNncbiBaTb B PErmcTp ¢ HOMepPOM, YKa3aHHbIM B
apyrom peructpe. Hanpumep, IR[IR23]=IR86, B pernctpe IR23 yKkasbiBaeTca HOMep PerncTpa B Maccmse.

®opmar 3anumcu: PTR (R1) [ (R2.3) ] = (R4.5)
Mpumep 3anmcu: 00: PTR IR [HR 7] = HR 15

CueHapuii | RO R1 R2 R3 R4 R5

napametp | PTRW Twun BbIxX peructpa | Tun ykasatena | peructp | Tun Bx peructpa | Bx peructp

3HaveHune |3 1,3,4,5 0-5 -32768 ... | 0-5 -32768 ...
+32767 +32767
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PTRR — yka3zamenb 044 YmeHUA MACCUBO8 nepemMeHHbIX
CueHapuii N03BONAET YNTATb AaHHbIE M3 MACCMBA AaHHbIX.

perncTp | napametp
RO 4 — (TypeR4)R5 = (TypeR1)[(TypeR2)R3]

R1 Tun BxogHoro peructpa: 1-Coils, 3-HR, 4-IR, 5-Timer

R2 Tun pernctpa ykasatena: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R3 Homep peructp

R4 Tun BbixogHoro perunctpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R5 BbixoaHOM onepaHA,

BbixogHble aaHHble: R4, R5;

BxogHble aaHHble: R1, R2, R3;
YKasatesnb MCNONb3yeTca ANA CO34aHUA MACCMBOB. MOXHO 4YMTaTb UX PErncTpa ¢ HOMEPOM, YKAa3aHHbIM B
apyrom peructpe. Hanpumep, IR86 = IR[IR23], B pernctpe IR23 ykasbiBaeTcs HOMep Perncrpa B Maccmse.

®opmar 3anucm: PTRS (R4.5) = (R1) [ (R2.3) ]
Mpumep 3anucu: 00: PTRS HR 15 = IR [HR 7]

CueHapuii RO R1 R2 R3 R4 R5
napametp PTRR | Tun Bx per | Tun ykasatena | Bx peructp Tun Bbix pernctp
3Ha4veHune 4 1-Coils 0-Const Yucno: 0-Const Yucno:
3-HR 1-Coils -32768 ... 1-Coils -32768 ...
4-IR 2-DI +32767 2-DI +32767
5-Tim 3-HR 3-HR
4-IR 4-IR
5-Tim 5-Tim
YKasatenb Tun Tun Bx peructp Tun Bbix perunctp
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FOR - yukKnel
CueHapuii No3BOIAET CO34aTb LUKAbI.
peructp | NapameTp
RO 5—FOR (IR1=R3; IR1<=R4; IR1++) GOTO R5
R1 Peructp uukna (Bcerga IR)
R2 Tun perncrpa 3Ha4YeHuU Havana n KoHua umkna: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R3 Peructp Havana umkna
R4 Perucrp KoHua umKkna
R5 Appec BbIxoaa U3 LMKANa

BxoaHble gaHHble: R1, R2, R3, R4;
BbixogHble gaHHble: R5;
RO 5-—FOR (IR1=R3; IR1<=R4; IR1++) GOTO R5

CueHapuii No3BONSET 3aUMKANTL YaCTb CLLEHAPMEB B YKa3aHHOM AMana3oHe U3MEeHEeHMA nepemeHHoNn. Pernctp
R1 6yget npnbaBnaThca Ha eAUHULY (MHKPEMEHTUPOBATLCSA) B AMana3oHe OT YKa3aHHOro B R3 40 yKa3aHHOro
B R4. MNoka 3HayeHuMe R1 BHYTpKU AManasoHa, To byayT BbINOAHATLCA CAeAyioLMe 32 3TUM CLLeHapuemM KoMmaHabl.
B KOHUge cueHapueB HeobxoanMmo A06aBuTb KomaHAay nepexoaa GOTO B Hayano uukna. Hanpumep,

01: FOR (IR35=3; IR35<=7; IR35++) GOTO 05; unkn ot 3 go 7

02: MATH IR55 = IR55+25; onepauuu BHyTpM UnKna, npubasneHne 3Ha4YeHUs
03: PTRW IR[IR35] = IR55; onepaunmn BHYTpPM LMKAA, 3aN0/IHEHME MaccMBa
04: GOTO 01; nepexopa, B Ha4ano UMKANa

05: IR29=IR28; cneaytow,aa KOMaH4a NOCAe OKOHYaHUA BbINOJAHEHNA LMKAA

®opmart 3anucu: FOR (IR (R1) = (R2.3) TO (R2.4)) GOTO (R6)
Mpumep 3anucu: 00: FOR (IR 20 = HR 30 TO HR 40 ) GOTO 98

CueHapui RO R1 R2 R3 R4 R5
Tun IR BblbOpP Tunenap2 | Tun s nap 2 | Bbibop
5-FOR Yucno: 0-Const Yucno: Yucno: Yucno:
0...2660 1-Coils -32768 ... -32768 ... -32768 ...
2-DI +32767 +32767 +32767
3-HR
4-1R
5-Tim
Unkn Pernctp unkna | Tun Hayasno KoHeL, Aap
BbIX04a
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SEL — BuHapHwlii ebibop. Mynbmunnekcop. TepHapHbIli onepamop.
CueHapuii npucBaMBaeT K BbIXOAHOMY PErUCTPY OANH U3 ABYX, TPEX UM YETbIPEX BXOAHbIX PErMCcTPOB Mo
YKa3aHHOMY HOMepYy.

Pernctp | NMapameTp

RO 6 SEL - BuHapHbI BbIGOP.

R1 Tun BbixogHoro peructpa: 3-Holding Reg, 4-Input Reg

R2 BbixoaHOM peructp

R3 Tun perunctpa Bbibopa: 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg

R4 Peructp Bbibopa: 0 unm 1 nam 2 unmn 3

R5 Tun BxogHoro perunctpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R6 BxogHowm pernctp npu 0

R7 Tun BxogHoro peructpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R8 BxogHowm pernctp npu 1

R9 Tun BxogHoro peructpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R10 BxogHowm peructp npm 2

R11 Tun BxogHoro perunctpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R12 BxoaHol peructp npu 3

BbixogHble gaHHble: R1, R2;
Ycnosue: R3, R4;
BxoaHble gaHHble: R5, R6, R7, R8, R9, R10, R11, R12;
CueHapuii NpuceamBaEeT K BbIXOAHOMY pernctpy R2 3HayeHMe 04HOrO MX YeTblpex BXO4HbIX pernctpos R6, RS,
R10 nnn R12 no ykazaHHOMYy Homepy R4.
Echm R4 =0, Torga R2 = R6.
Echm R4 =1, Torga R2 = R8.
Echm R4 = 2, Torga R2 =R10.
Echm R4 = 3, Torga R2 =R12.

®opmart 3anucm: R1.2 = (R3.4)? R5.6 : R7.8 : R9.10 : R11.12
Mpumep 3anmcu: IR10 =SEL (DI 1) ? HR 22 : HR23 : HR 24 : HR 25
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IF - Jlozuyeckasa onepayusa

CueHapwuii BbinosHAET noruyeckoe ycnosue EC/IN (IF).

perucTp | napameTp

RO 7 - IF (R2 ycnhosue R5) Torga R6=R8 nHauye R6=R9

R1 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R2 BxoaHol onepaHa 1

R3 PyHKUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&», 8- «| |»
R4 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R5 BxoaHol onepaHAg, 2

R6 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer, 6-PC
R7 BbixoaHoOM perncrp

R8 Tun perunctpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R9 BxogHoOW onepaHA ecnuv BepHO

BxogHble aaHHble: R1, R2, R4, R5;

BbixoaHble aaHHble: R6, R7, R8, R9;

dyHKums: R3;
JNlornka paboTbl cueHapua «Jlormyeckme onepaummn» cneaytoLlas:
IF (R2 ychosue R5) Torga R7=R9. [leicTBME BbINONHAETCA OJHOKPATHO U He ByaeT NOCTOAHHO NPUCBaMBaTb
3HayYeHMe Npu BEPHOM YyCNoBMKU. [TPUCBOEHME BbINOJHMUTCA CHOBA TO/IbKO KOrAa YC/10BUME CTaHeT HEBEPHO U
CHOBa BepHO.

3HayeHue dYHKUMA

«==» eCNn PaBHO

«!=» ecnn He paBHO

«>» ecnn bonble

«<» eC/IN MeHbLue

«>=» ec/n 6onblle UK paBHo
«<=» eC/In MeHbLLE UN PAaBHO
«!» nornyeckana onepauna HE
«&&»nornyeckas onepauyms U
«| | »nornueckan onepauus NI

dopmart 3anucu: IF ( (R1.2) (R3) (R4.5) ) THEN (R6.7) = (R8.9)
Mpumep 3anvcy: 00: IFE (IR3 > HR5) THEN IR 25 = HR 125

O N OO N|AWIN|FR|O

CueHapuit R1 R2 R3 R4 R5 R6 R7 R8 R9
7 - IFE 0-Const | Yucno: | 0- «==», | 0-Const | Yucno: 0-Const | Ymncno: | 0-Const | Yucno:
1-Coils | 0...2660 | 1- «!=», 1-Coils | -32768 ... | 1-Coils | -32768 | 1-Coils | -32768
2-DI 2- «>», 2-DI +32767 2-Dl 2-DI
3-HR 3- «<», 3-HR 3-HR +32767 | 3-HR +32767
4-1R 4- «>=», | 4-IR 4-1R 4-IR
5-Tim 5- «<=», | 5-Tim 5-Tim 5-Tim
6- «!»,
7- «&&»,
8- «||»
Nornyeckasa | Tun Bx one- | dyHKUMA | Tun Bx one- Tun Bbix Tun Bx
onepauma paHg 1 paHg, 2 peructp peructp
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IFAND - J/loeuveckasa onepayusa 0eoliHasa c U
CueHapwuii BbinosHAET norudeckoe ycnosue: EC/IN (ycnosue) U EC/IN (ycnosue) TOFAA pasHo.

if((R1.2 R3 Const R4)&&(R5.6 R7 Const R8))then R9.10 = R11.12:

perucTp | napameTp

RO 8 - IFAND

R1 Tun perunctpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R2 BxoaHol onepaHa 1

R3 PyHKUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&», 8- «| |»
R4 BxoaHol onepaHAg, 2

R5 Tun perunctpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R6 BxogHow onepaHA 3

R7 PyHKUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=y», 6- «!», 7- «&&Y, 8- «||»
R8 BxoaHow onepana 4

R9 Tun peructpa: 1-Coils, 3- HR, 4-IR, 5-Timer, 6-PC

R10 BbixoaHoOM perncrp

R11 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R12 BxoaHol onepaHA, ecnm BepHO

BxoaHble gaHHble: R1, R2, R4, R5, R6, R8, R11, R12;
BbixogHble gaHHble: R9, R10;
dyHKumsa: R3, R7;

Jloruka paboTbl cueHapus «JlorMyeckne onepaunmn» cneayroLwan:
IF ((R1.2 R3 Const R4)&&(R5.6 R7 Const R8)) Toraa R9.10=R11.12. eicTBne BbINONHAETCA OAHOKPATHO U He
6yAeT NOCTOAHHO NPUCBANBATb 3HAYEHWE NPU BEPHOM yCN0BUUN. PUCBOEHME BbINONHUTCA CHOBA TO/IbKO KOraa
yCcnoBue CTaHeT HEBEPHO M CHOBA BEPHO.

3HayeHue bYHKLMA

«==» eC/In PaBHO

«!=» ecnn He paBHO

«>» ecnu bonblue

«<» eC/IN MeHbLue

«>=» ec/n bonblie NAn paBHoO
«<=» €C/IN MeHblUe UN PaBHO
«!» nornyeckasa onepauyma HE
«&&»nornyeckasa onepauma U
«| | »nornyeckas onepauyusa U1

Nojun~hwWIN|FLR|O

(o]

®opmar 3anucu: IFAND ((R1.2 R3 Const R4)&&(R5.6 R7 Const R8)) THEN R9.10=R11.12
Mpumep 3anucu: 00: IFAND (IR3 > HR5) && (IR7 > HR8) THEN IR 25 = HR 125
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IFOR - /lozuveckas onepayusa deoiiHasa ¢ UJIN
CueHapwuii BbinosiHAET norudeckoe ycnosue: EC/IN (ycnosue) UTN ECNIU (ycnosue) TOTOA paBHo.

if((R1.2 R3 Const R4)| | (R5.6 R7 Const R8)) then R9.10 = R11.12:

perucTp | napameTp

RO 9-1FOR

R1 Tun perunctpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R2 BxoaHol onepaHa 1

R3 PyHKUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&», 8- «| |»
R4 BxoaHol onepaHAg, 2

R5 Tun peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R6 BxogHow onepaHA 3

R7 PyHKUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=y», 6- «!», 7- «&&Y, 8- «||»
R8 BxoaHow onepana 4

R9 Tun peructpa: 1-Coils, 3- HR, 4-IR, 5-Timer, 6-PC

R10 BbixoaHoOM perncrp

R11 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R12 BxoaHol onepaHA, ecnm BepHO

BxoaHble gaHHble: R1, R2, R4, R5, R6, R8, R11, R12;
BbixogHble gaHHble: R9, R10;
dyHKumsa: R3, R7;

Jloruka paboTbl cueHapus «Jlormyeckne onepaunmn» cneayroLwan:
EC/IN ((R1.2 R3 Const R4)| | (R5.6 R7 Const R8)) TOIAA R9.10=R11.12. AeicTBUE BbINONHAETCA OAHOKPATHO U
He 6yAeT NOCTOAHHO NPUCBAMBATb 3HAYEHME NPU BEPHOM YCN0BUU. MpUCBOEHME BbINONHUTCA CHOBA TO/IbKO
Korza ycnoBue CTaHeT HEBEPHO U CHOBA BEPHO.

3HayeHue bYHKLMA

«==» eC/In PaBHO

«!=» ecnn He paBHO

«>» ecnu bonblue

«<» eC/IN MeHbLue

«>=» ec/n bonblie NAn paBHoO
«<=» €C/IN MeHblUe UN PaBHO
«!» nornyeckasa onepauyma HE
«&&»nornyeckasa onepauma U
«| | »nornyeckas onepauyusa U1

dopmart 3anmcu: IFAND ((R1.2 R3 Const R4)| | (R5.6 R7 Const R8)) THEN R9.10=R11.12
Mpumep 3anucy: 00: IFAND (IR3 > HR5) | | (IR7 > HR8) THEN IR 25 = HR 125

Nojun~hwWIN|FLR|O

(o]
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DDLO4R MHCTpYKUMA NO HAaCTPOMKe Moayns

GOTO - lNepexoo:

CueHapuii BbINOJIHAET Nepexos, Ha APpYryto KomaHay.

pernctp | napamertp
RO 10 - GOTO
R1 Mepexon, (Bo3MoKHble 3HayeHus 0-77)

BxogHble gaHHble: HET;
BbixogHble AaHHble: R1;
KomaHga GOTO nepexon nNO3BOAAET NepenpbirHyTb HECKONAbKO cueHapues. CueHapuu BbINOJHAKTCA
nocnegosatenvHo ot 0 oo 77 n cHosa nostopAtoTcA. KomaHaa GOTO moXKeT BbINONHATLCA COBMECTHO C
ycnosuem IF. Ecnv Homep cueHapus ykasaH bonblie 77, To byaeT nepexon Ha Homep 0.
Hanpumep:
2:1f (IR2 > 30) nepexopa Ha 5, MHaye BbINOAHUTCA CeAylollas onepauus
3: MATH R7 = R4 * R7
4: GOTO 6
5: MATH R7 = R4 - R7
6: BITSR12 =R4 & R7

dopmart 3anmcu: GOTO (R1)
Mpumep 3anmcu: 00: GOTO 125

CueHapui R1
10- GOTO Yncno:
0..77
MNepexopn, Homep cyeTumKa KomaHz,
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CALL - NMepexo0 e nodnpozpammy:

CueHapwuii BbINOJHAET Nepexos Ha nognporpammy.

peructp | NapameTp
RO 11 - CALL
R1 Mepexon, (Bo3MOKHble 3HauyeHus 0-77)

BxogHble gaHHble: HET;

BbixogHble AaHHble: R1;

DyHKUMA: HeT;
Noruka paboTtbl cueHapua «Mepexoay» cneaytowan: CALL Homep cueHapums.
3Ta KOMaHZa paboTaeT Tak e, Kak U1 GOTO, HO 3anoMMHaeT Homep cBoero cueHapua. KomaHga nossonset
nepenTn Ha nognporpammy. B KoHUe nognporpammsbl ucnonbayetca KomaHaa RETURN. MoxKeT BbINOHATLCSA
COBMECTHO c ycnosmem. Ecnm Homep cueHapua ykasaH 6onbwe 77, To byaeT nepexos Ha Homep O.

dopmart 3anmcu: CALL (R1)
Mpumep 3anmcm: 00: CALL 121

CueHapui R1
11 - CALL Yucno:
0..77
Bbi3oB nognporpammoel | Homep cyeT4MKa KOMaHA,
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RETURN - Bbix00 u3 nodnpozpammei:

CueHapwuii BbINOIHAET BbIXOA M3 NOANPOrpPaMMbl.

peructp | NapameTp

RO 12 —RETURN

JNoruka pabotbl cueHapusa «Mepexog» cneayowan: RETURN.
KomaHaa CTaBUTCA B KOHLE CLEeHapua NoANporpammbl U AenaeT nepexos Ha Cneaytowmin war, oTkyaa bbin
caenaH Bbi3os CALL. Hanpumep:

2:If (IR2 > 30) nepexopa Ha 100, nHa4ye BbINOJHUTCA Cneayiollas onepauns

3: MATH IR28 = IR38 * IR7

4: MATH IR7 = D14 - IR7

5: BITSR12 = R4 & R7

6: MOV Coil3=R12

99: GOTO 0; nepexopa, B Ha4aa0 anropntma

100: MOV IR7 =25

101: MATH IR38 = DI4 * IR7

102: RETURN; Bo3BpaT U3 noanporpammb|

®opmat 3anmncu: RETURN
Mpumep 3anmcu: 00: RETURN

CueHapwuit
12 - RETURN
Bbixoa, n3 nognporpammbl
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THRS - Nopozoeoe pene:

CueHapuii NO3BONSAET NONYYUTb AUCKPETHOE 3HAYeHMEe M3 aHANoroBOro 3HayeHuA. FABAAETCs aHa/orom
Tpurrepa WWmuara. NepekntoyeHre NponcxoamT Npu yCTaHOBAEHHOM nopore. PasHuua B NOporax BKAOYEHMUA
1 BbIK/IIOYEHWA YCTaHABINMBAETCA B PETUCTPE rMCTepesuc.

pernctp | napametp

RO 13 - MNoporosoe pene

R1 Tun BbixogHoro peructpa: 1-Coils, 3-HR, 4-IR, 5-Timer

R2 BbixoaHOM peructp

R3 Tun peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R4 BxoaHol peructp

R5 Tun peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R6 Peructp c noporosbim 3Ha4YeHUEM

R7 Mctepesuc, (KoHcTaHTa)

R8 nHeepcua (0-HeT, 1-MHBEpCUA)

BxoaHble gaHHble: R3, R4;
BbixogHble gaHHble: R1, R2;
KoadoumumeHTsl: R5, R6, R7, R8.

Jlorvka BbINONHAET OAHOKPATHOE AENCTBUE, T.€. COBbITUE U HE AEPKUT BbIXOA B O4HOM COCTOAHUU. [oaTomy
nocne BKAOYEHUS pesie ero MOXHO BbIKAOUYUTL 3anucbio B pernctp Coils.

Jloruka paboTbl cueHapus «Moporosoe pene» cneaytoLLas.

If((R3.4>R5.6) && (flag=0)) flag=1; R1.2=1

Ecnm 3HaueHme 6onblue 3a4aHHOrO, TO BKOYAET pene.

if((R3.4<(R5.6-R7)) && (flag=1)) flag=0; R1.2=0;

Ecnn 3HaueHne meHbLUe 3alaHHOTO, TO BbIK/IOYAET pene.

BxogHoe 3HaueHMe MoXKeT 6biTb 3HayeHue AL, nepecuymTaHHble 3HAYEHMA, AUCKPETHbIE 3HAYEHUA WU
No/ib30BaTeNbCKUE AAHHbIE.

®opmar 3anucu: THRS (R1.2) =0 or 1, In (R3.4) th (R5.6) + (R7) inv R8
Hanpumep, THRSIR5=00r1,InIR1thHR110+2inv0
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TRG - Tpuzzep:

CueHapuii N03BOIAET CAENaTb NEPEKIOYEHME BbIXOAA C BbIK/IKOYEHHOIO COCTOAHUA Ha BKAKOYEHHOE U
0b6paTHO NpM KPAaTKOBPEMEHHOM HAXKaTUMN KHOMKMU.

peructp | napameTp

RO 14 =Tpurrep

R1 Tun BbixogHoro peructpa: 1-Coils, 3-HR, 4-IR, 5-Timer

R2 BbixoaHOM peructp

R3 Tun BxogHoro perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R4 BxoaHol peructp

R5 Moporosoe 3Ha4YeHUe, KOHCTAHTA

BxoaHble gaHHble: R3, R4;

BbixogHble gaHHble: R1, R2;

MapameTpbl: R5.

// 0= Tun=14, 1= Tun, 2= BbIX pernctp, 3= T1n, 4= BX perucTp, 5= nopor
JNoruka paboTbl cueHapua «Tpurrep» cneaytowlas:
MpyM 4YeTHOM HaXaTUM B PErucTpbl 3anucbiBaloTcA 3HaveHus 1. [pM HeYeTHOM HaxaTuu B PErucTpbl
3anucblBatoTca 3HavyeHua 0. NMoporosoe 3Ha4YeHMe — 3TO YPOBEHb, MPU KOTOPOM NPOUCXOAMUT NEPEKIIIOUYEHME.
Ona guckpeTHoro Bxoaa 3anmcaTb 3HavyeHue 1. JIornka BbINOIHAET O4HOKpaTHOe AeicTBue, T.e. CObbITME U He
OEPHUT BbIXOA B OAHOM COCTOAHMKU. [103TOMY NOC/AE BKAKOYEHUA pPesie €ro MOXKHO BbIK/IHOUYMTb 3aMUCbI0 B
pernctp Coils.

®opmar 3anucu: TRG (R1.2) =0 or 1, In (R3.4) th (R5)
Hanpumep, TRGIR5=00r 1, In HR 110 th 2
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KDO — kHonKa c yoepxcaHuem.

Cu,eHapr/'l NO3BOJIAET NEPEKNIOYNTL OANH KaHaN pesie KpaTKoBpeMeHHbIM HaXXaTUuem KHOMKWU U BbIKZTIOYNTb
HECKO/JIbKO KaHanoB pene, 40/ITMM Ha*XaTUeM KHOMKMU.

Peructp | napametp

RO 15 — KHOMKa ¢ yaepkaHnem

R1 Tun peructpa: 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R2 Homep BxogHOro perncrpa

R3 Homep pene Coil npn KpaTKoBpeMeHHOM HaxKaTum

R4 Tun peructpa: 1-Coils, 3-HR, 13-HR, 23-HR, 4-IR, 5-Timer
R5 Homep BbIXOAHOrO perucTpa npu yaep*xaHmm KHOMKu
R6 3HayeHue

R7 Bpems yaepkaHma kHonku (B 0.1 cek)

BxoaHble gaHHble: R1, R2;

BbixoaHble aaHHble: R3, R4, R5, R6;
MNapameTpbl: R7
CueHapuii NO3BOAAET MEPEKAOUYNTb C BbIK/JKOYEHHOIO COCTOAHUA Ha BK/IOYEHHOE M 0O6paTHO KaHan pene,

YKa3aHHbIN B R3 npu KpaTKOBPEMEHHOM Ha*KaTUW KHOMKMW.

Mo3BonAeT U3MEHUTb 3HAYEHME BbIXOAaA, YKa3aHHOro B R4 npu yaeprkaHMM KHOMKK 6onblwe Bpemenu B R5.
Ona pene DRM88R moxHo B pernctp HRS 3anucatb 4Yncno, meHsatoLee cpasy coCToAaHWE BCex 8 KaHaNos.
Ecnn B R4 yKkasaH 3 (HR), To cueHapuii 3anuuweTt B R5 3HavyeHne R6. MI3meHUT Bce KaHanbl.
Ecnn 13 (HR), To cueHapuii TONbKO BbIKAKOYUT YKa3aHHbIe KaHasbl, He MeHAs Apyrue KaHanbl (R5 &= ~R6). Mpwu
R6=15 (0b00001111) BbIKNOUUT TONbKO 1, 2, 3, 4 KaHa/bl, OCTa/IbHble OCTAaBUT HEU3MEHHbIMM.
Ecnu B R4 yKasaH 23 (HR), To cueHapuii TONbKO BKAKOYUT YKa3aHHbIE KaHa/ibl, He MeHAA aApyrue KaHanbl (R5 |=
R6). Mpun R6=51 (0b00110011) BKAOYUT TONbKO 1, 2, 5, 6 KaHaNbl, OCTa/bHble OCTaBUT HEM3MEHHbIMMU.

®opmar 3anucu: KDB (R1.2) = (R7) dsec -> (Coil R3) -> (R4.5)=(R6)

Mpumep 3anmcu: 00: KDO DI 2 = 10dsec->Co 2->Co 3

CueHapui R1 R2 R3 R4 R5 R6 R7

15 - KDB 0-Const Yucno: Yucno: 1-Coils Yucno: Yucno: Yucno:
1-Coils 0..999 0..23 3-HR 0..23 0...255 0..255
2-DI 13-HR
3-HR 23-HR
4-IR 4-IR
5-Tim 5-Tim

KHonka Tun BXOZ4, Penel Tun Pene 2 3HayeHue | Bpems

0,1S
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Cu,eHapr/'l NO3BOJIAET NEPEKNIOYNTL OANH KaHa/l pesie KpaTKoBpPeMEHHbIM HaXXaTuem KHOMKN U NeEPEKNIOYNTb

DDLO4R MHCTpYKUMA NO HAaCTPOMKe Moayns

KDB - KHonKa c yoepxcaHuem.

APYrov KaHan pene, AONTMM HaXKaTUEeM KHOMKMU.

pernctp | napametp
RO 16 — KHOMKa ¢ yaepkaHnem

R1 Tun peructpa: 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R2 Homep BxogHoOro perncrpa

R3 Homep pene Coil npn KpaTKoBpeMeHHOM HaxKaTum
R4 Homep pene Coil npu yaepaHum KHOMKK

R5 Bpemsa yaeprkaHus KHonku (B 0.1 cek)

BxoaHble gaHHble: R1, R2;
BbixogHble gaHHble: R3, R4;

MNapameTpbl: RS

Cu,eHapr/'l NO3BONAET NepeKNto4YnTb C BbIKNKOYEHHOIoO COCTOAHMNA Ha BK/IKOYEHHOE U O6paTHO KaHan pene,
yKa3aHHbll>'I B R3 Npn KPaTKOBPEMEHHOM HaXaTUWN KHOMKW. 7 nepekntoyYnTb C BbIK/TKOYEHHOTO COCTOAHMNA Ha

BK/IlOYEHHOE 1 06paTHO KaHan pene, yKasaHHbIM B R4 npu yaeprkaHMM KHONKK 6onblie Bpemenu B R5.

®opmar 3anmcu: KDB (R1.2) = (R5) dsec -> (Coil R3) -> (Coil R4)

Mpumep 3anucu: 00: KDB DI 2 = 10dsec -> Co 2 -> Co 3

CueHapuii R1 R2 R3 R4 R5

16 - KDB 0-Const Yucno: Yucno: Yucno: Yucno:
1-Coils 0..999 0..23 0..23 0..255
2-DI
3-HR
4-IR
5-Tim

KHonka Tun BXO[, Pene 1 Pene 2 Bpema 0,1S

Ten/daxc: (4872)23-51-50
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DDLO4R MHCTpYKUMA NO HAaCTPOMKe Moayns

TIMER - Taiimep.
CueHapuii N03BONAET BbINONHATb COBLITUA NO TanMepy.

perncTp | napametp
RO 17 - Taimep

R1 Homep Talimepa

R2 Tun perunctpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R3 MaKkcMmanbHoe 3HayeHue Tanmepa

R4 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer, 6-PC
R5 BbIxoAHOM perucTp nan nepexos Ha Apyron cueHapui

R6 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R7 BxoaHom cueHapuii

BxoaHble aaHHble: R6, R7;
BbixoaHble aaHHble: R4, R5;
MapameTpsbl: R1, R2, R3.

JNlormka paboTbl cueHapua «Talmep» cneayowas:

CueHapuii onpawmsBaeT nepemMeHHyto Timer ¢ yKazaHHbIM Homepom. JoctynHo 16 Tanmepos oT 0 go 15. 3T1a
nepemeHHasa ymeHblaeTca Ha 1 kaxgble 0.1 cek. Korga nepemeHHasa goxogut go 0, To B nepemeHHyto Timer
3anncbiBaeTCA HOBOE 3HAaYeHWe Tanmmepa U3 permuctpa R3 1 BbinonHAET KomaHay. MNocne aToro nepemeHHas
TaMepa CHOBA HauyMHaeT 0bpaTHbIN oTcyeT. MaKcMmanbHOe 3HayYeHWe Talimepa MOXKHO B3ATb U3 ntoboro
perncTpa, BKAoYasa 3Ha4YeHNe CaMoro TanMepa, STO MOXKET NPUBE3TU K 3aLUKANBAHUIO.

Ecnn B pernctpe R5 yKasaH TMn 6, TO NPOU30OMNAET Nepexos Ha CLLeHapui ¢ agpecom, yKkasaHHbim B R6. Ecam B
pernctpe R5 ykaszaH tmn ot 0 4o 5, To BbINOAHUTCA KOMaHAa npucBoeHua: R5 = R7.

dopmart 3anucu, ecnm (R4<6): TIME (R1) = (R2.3) TO (R4.5) = (R6.7)

dopmart 3anucu, ecam (R4==6): TIMG (R1) = (R2.3) TO (R4.5)
Hanpumep, TIM 2 = HR 50 TO Coil 4 =HR 25

CueHapuin | R1 R2 R3 R4 R5 R6 R7
17 -TIM Yucno 0-Const Yucno 0-Const Yucno 0-Const Yucno
Tun - Timer | 1-Coils Tun B R2 | 1-Coils Tun B R4 | 1-Coils Tun B R6
2-DI 2-DI 2-DI
3-HR 3-HR 3-HR
4-|R 4-|R 4-|R
5-Tim 5-Tim 5-Tim
6-PC
Talimep Homep ™n 3HavyeHMe | TUN Bbix ™n BxoaHol
Tamepa Tanmepa perucTp cueHapui
TIMER
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DDLO4R MHCTpYKUMA NO HAaCTPOMKe Moayns

RTC — yacel u dama

CueHapuii N03BONAET BbINONHUTDL AEUCTBMA NPU HACTYNAEHUN 334aHHOrO BPpeEMEHU

pernuctp | napametp

RO 18 —RTC

R1 ™™n: 0 — HeT; 1 — ExxemecauHo; 2 — ExxeHeaenbHo; 3 — ExXeaHeBHO; 4 - Kaxkabin vac; 5 - Kaxayto
MUHYTY

R2 [eHb — ona «exxemecA4HO» UAN MaCKa Hegenu — ANAa «exkeHeaelbHO»;

R3 yacbl (0-23),

R4 MUHYTbI (0-59),

R5 ceKkyHabi (0-59),

R6 Tun peructpa: 1, 3,4,5,6

R7 BbixoaHoOM perncrp

R8 Twun perunctpa: 0..5

R9 BxoaHo onepaHp,

BxoaHble aaHHble: R§, RY;
BbixogHble gaHHble: R6, R7;
MapameTtpbl: R1 —R5.

CueHapuii N03BONAET BbINONHUTL CUEHapuUin npucsoeHna nan nepexod CALL npu HacTynieHMM yKa3aHHOTo
BpeMeHU 1 Aathbl.

1 — EXkemecAYHO: BbINOHAET AENCTBUA KaXKAbI MecAL, B YKa3aHHbIN AeHb, Yac, MUHYTY U CEKYHAY.

2 — ExxeHenenbHO: BbINOMHAET AEMCTBMA KAaXKAYIO HeAEeNt0 B YKa3aHHble AHW HeAeNun, 4ac, MUHYTY U CEKYHAY.
3 — E)XeAHEBHO: BbIMOJIHAET AEMCTBMA KaXKAbIN AeHb B YKA3aHHbIM Yac, MUHYTY U CEKYHAY.

4 — KaxkAbli1 Yac: BbINOJHAET AEMUCTBUA KaXKAbIN YacC B YKAa3aHHYKD MUHYTY U CEKYHAY.

5 — Kaxgyto MUHYTY: BbINOIHAET AENCTBUA KaXKAYI0 MUHYTY B YKA3aHHYIO CEKYHAY.

Hanpumep, gns tuna: 2 — ExxeHeAeNbHO HYXXHO 3anMncaTb CeAYIOLWME 3HAYEHUSA:

RO=09;
R1 =2 1unm;

R2 =1 macka Hepenw;

R3 =10 vac;

R4 = 11 muHyTa;

R5 = 12 cekyHAa;

R6 = Tnn 6 nepexon;

R7 =25 agpec nepexoga

Hanpumep, ana tmna: 4 — Kaxkablih 4ac He0bXxoAMMO yKa3aThb:

RO=09;
R1 =4 1un;
R2 =0;
R3 =20 yvac;

R4 = 21 muHyTa;

R5 =0 cekyHAa;

R6 =1 t1n Coils;

R7 = 1 Homep pene;

R8 = 0 KOHCTaHTa;

R9 = 1 BKNtoveHme pene.
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®opmart 3anucu: RTC (R1), D=(R2), H=(R3) : (R4) : (R5) TO (R6) (R7) = (R8)
Mpumep 3anucu: RTC ExxemecauHo, D=2, H=3:40:50 TO IR 7 =28

DDLO4R MHCTpYKUMA NO HAaCTPOMKe Moayns

CueHapuit | R1 R2 R3 R4 R5 R6 R7 R8
18 - RTC 0 — HeT; 1..31 0..23 | 0..59 0..59 0-Const Yucno: Yucno:
1- 1-Coils 0...2660 -32768 ...
ExxemecayHo; 2-DlI +32767
2- 3-HR
E)xeHenenbHo; 4-IR
3- 5-Tim
E)xegHeBHO; 6-PC
4 - Kaxapii
yac;
5 - Kaxgyto
MUHYTY
Yacbl Tun Tanmepa LeHb Yyacbl | MUHYTbI | CeKyHAb! | Tun BbixogHoM | 3HayeHMe,
nnm perucrpa: | peructp 3anucblBaemoe
Heaena B perncTp
Macka aHen Hegenu (ana Taimepa TMNa - ExxeHeaenbHoO):
bant 3Ha4veHMne
1 MH
2 BT
4 Ccp
8 yuT
16 nrt
32 Cb
64 BC
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DDLO4R MHCTpYKUMA NO HAaCTPOMKe Moayns

JAL - YnpaeneHue Manio3u.
CueHapuii N03BONAET OPraHNM30BaTb MPOLLECC YNPABAEHUA NPUBOAOM, B YaCTHOCTU YKatO3MW.

peructp | NapameTp

RO 19 JAL

R1 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R2 BxoaHOWM perncTp NCTOYHUKA AaHHbIX (TUN yKa3aH Bbiwe)
R3 NMoporosoe 3HaveHue

R4 KaHan pene gnAa oTkpbITUA

R5 KaHan pene ana 3akpbituA

R6 Bpemsa cpabaTbiBaHuA (0.1 cek)

BxoaHble gaHHble: R1, R2;

BbixogHble gaHHble: R4, R5;

MNapameTpsbl: R3, R6.
Mpu N3MEHEHUM BXOAHOro perncrtpa 6osblie 0 NPOUCXOANUT BKAOYEHME KaHana penie OTKPbITUA, BblAepiKKa
334aHHOro BpeMeHU U BbiKAtoYeHUe 3Toro pene. Npu nsmeHeHUn BXOAHOro pernctpa pasHom 0 npomcxoaut
BK/IIOMEHME KaHaNa pesie 3aKpbITUA, BblAePrKKa 3a4aHHOM0 BpeMEHM U BblKAOYEHME 3TOro pene.

®opmar 3anumcu: JAL IN (R1.2) threshold (R3) Coil Open (R4), Coil Close (R5), t=(R6) sec
Mpumep 3anucu: JAL In IR 20 Thr 30 Coil Open 4, Coil Close 5, t=30 sec

CueHapui R1 R2 R3 R4 R5 R6
19 - JAL 0-Const Yucno Yucno: Yucno Yucno Yucno:
1-Coils TunBR1 | Tun-Const | Tun - Coils Tun - Coils | Tun - Const
2-DI 0...65535 0...255
3-HR
4-IR
5-Tim
YnpasaeHue | TMnN BxoaHol Moporosoe | KaHan pene | KaHan pene | Bpema
npMBOAOM perucrp 3HayeHue ana ana cpabaTbiBaHMA
OTKPbITUA 3aKpbITUA

Ten/daxc: (4872)23-51-50
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DDLO4R MHCTpYKUMA NO HAaCTPOMKe Moayns

PID - 1N pezcynamop.
CueHapuii N03BONAET OPraHNM30BaTb MPONOPLMOHANLHO MHTErpupytowee anddepeHumpyrowee
peryanposaHue HarpesaTeibHbIM 391€MEHTOM.

peructp | MNapameTtp

RO 20 PID

R1 BbIXxogHOM perucTp — KaHan pene

R2 BxoaHon perncrp — namepeHHoe 3HayeHue (IR)

R3 Tun peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R4 BxoaHoM perncrp — 3agaHHoe 3Ha4yeHue (ycTaBKa)

R5 KP - KoapodumumeHT nponopumoHanbHoOM cocTaBasiolen (KOHCTaHTa)
R6 KI — KoadpdurumeHT nHTerpmpytoLein coctaBnatowen (KOHCTaHTa)

R7 KD - KoadpduumeHT anddepeHumpytowein coctaBnsatowen (KOHCTaHTa)
R8 CycleTime — Bpems, cek (KOHCTaHTa)

R9 P - MponopumroHanbHas coctasaawowas (IR)

R10 | - UnTerpupytowan coctasnaaowas (IR)

R11 D - anddepeHumpytowas coctasnaowan (IR)

R12 MV — Pe3ynbTaT - Bblaenssemon MolLHOCTU HarpesaTtesiem (IR)

BxoaHble gaHHble: R2, R3, R4;
BbixogHble AaHHble: R1;
Pesynbtat: R12;
MapameTpsl: R5, R6, R7, R8.
DE = SP - PV; Pa3HOCTb mexay namepeHHbIM 1 3a4aHHbIM 3HAYEHUEM;
P = Kp*DE; NponopuunoHanbHas cocTaBasaowasn;
| =1+ Ki*DE*CycleTime; UHTerpupytow,aa coctaBastoLLas;
D = Kd*(DE - DE_last)/CycleTime; anddepeHumpytoian cocTaBaatoLLas;
DE_last = DE; npeablayuiee 3Ha4eHMe Pa3HOCTM 3HAYEHN;
MV =P + | + D; Pe3ynbTaT BblAeNAEMOM MOLLHOCTM HarpeBaTeem.
®opmar 3anucu: PID Coil (R1), Meas IR (R2), Set (R3) (R4) (KP=(R5), KI=(R6), KD=(R7))
Mpumep 3anucu: PID Coil 2, Meas IR 2, Set IR 3 (KP=1, KI=2, KD=3)
MapameTpsbl 9,10,11,12 3TO NpOMeEKYTOUHbIE AaHHbIe MO3TOMY HE MCNOAb3YIOTCA.

CueHapuit | R1 R2 R3 R4
20-PID Yucno Yucno 0-Const Yucno
Tun - Coils | Tun - IR 1-Coils Tun B R3

2-DI

3-HR

4-IR

5-Tim
nna KaHnan pene | Nam ™n 3agaHHoe
perynatop 3Ha4YeHue 3HaYeHune
R5 R6 R7 R8 R9 R10 R11 R12
Yucno: Yucno: Yucno: Yucno: Yucno: Yucno: Yucno: Yucno:
Twun - Twun - Twun - Tun 0 - -32768 ... | -32768 ... | -32768 ... | -32768 ...
Const Const Const Const +32767 +32767 +32767 +32767
KP Kl KD Time P I D MV

Ten/dakc: (4872)23-51-50 www.razumdom.ru 33



RAZUNVIDOM @r - }
7))  wwwrazumdom.ru ] MHCTRYKLWA o HacTponKe Moayna

8. NO pgna ynpaBneHUa U HACTPOUKKN 610KOB

YnpaBnaTb MOAYAAMMU, HACTPOUTb MOAYNAN N HANUCATb CLLEHAPUM MOXKHO 3anucbto B pernctpbl Modbus
HeobXxo04MMbIX 3HAYEHWUIN C MOMOLLIO PA3/IMYHBIX MPOrPaMM:

8.1. npoepamma ModbusPoll

Mporpamma nNo3Bo/IAET YMTaTb W 3aMNMUCbIBaTb B PErMCTPbI It0bble 3HaYeHuA. Mporpamma yHMBepcabHas,
nosTomy eé NpPUAETCA HacTpamBaTb CAMOCTOATENIbHO U cneumduryeckne gaHHble OHa He pacwndpoBbIBaET.

4 Modbus Poll - DRM88R_KNB - O x
File Edit Connection Setup Functions Display View Window Help
DS E&E|X|™|S 2| 050615 16 22 23 |101| B N2
orm... [= (=)= (ol@[=] | B ==r=] | E ormeer_input [= [ ][ %= | | [ DRmasr_knB [E=H (=R =
Tx=F4:Err=1:ID=1:F | [Tx=7%Err=4:ID | Tx=77:Er=0:1D | [Tx=63Err=2:1D=1:F = 04: 3R = 1000ms Tx=53:Err=1:1D =1: F = 03: SR = 1000ms
alias| 00000 H Alias| 00000 H Aliss| 00000 ’J Alias| 0000 Atas| 00010 Alias| ooozo) Alas| 00040 Aliss|  00050]  Alias  000GD)
[} Agpec a [l[o B I | 0 o |2 K 0 N 0 B 0
T Mapawm nopra 0 1| Penel 0 1] Bxoal 1 1| Bxoal -24386  KR/N+B 0 DISCRET1 1 1 N 0 B 0 K 0
BT 8 | l2 pene2 o |[|2| Bxoa2 1 [|l2] Bxoa2 24328 KkewneB 0 DISCRET2 B I K 0 N 0
; Bpema seikn 0 ? Pene3 0 _3 Bxog 3 1 ; Bxoa 3 -245868) K*}/N+B 0 DISCRET3 1 3 K 0 N 0 B 0
: Kop wacos 0 z Pened 0 : Bxop 4 1 : Bxoa 4| -245868) K*}/N+B 0 DISCRET4 1 : N 0 B 0 1
|_5 Pene ‘ ? Pene 3 0 _5 Bxop 5 1 ? Bxoa 5 ~ -24388) KTH/N+B 0 DISCRETS| 1 ? B 0 K 0
& -1 _6 Pene 6 0 75 Bxog 6 1 ; Bxog 6 526 K*R/N+B 0 DISCRETH| 1 ; K 0 N 0
7 -1 ? Pene7 0 ; Bxop 7 1 ; Bxog 7 5 KFR/N+B 0 DISCRETT7 1 ; N 0 B 0
E -1 E Pene & 0 E Bxop 8 1 E Bxog 8 K¥H/N+B 0 DISCRETS| 1 E B 0 K 0
; -1 _9 0 E 0 E 0 0 0 E K 0 N 0
5] DRMS3R_HR100_scen [ [@]=]
Tx=70:Err=2:1D =1: F = 03: SR = 1000ms
| Alias 00100 Ahasl 00120 Alias 00140 Alias 00160 Alias 00180] Alias 00200
0 Tun 0 «o = 21 [ L Taiitep 0 [ 0 0 0
1 Peructp 1 0 DI=2 0 HOMEp 0 ™n 0 0 0
4 Peructp 2 0 Inp 1 0 THR per 0 BX ONEPaH] 0 0 0
_3 Peructp 3 0 Coil 1 0| 3HaYeEH 0 tyHK 0 0| 0
_4 Pernctp 4 0 Coil 2 0| T™n per 0 ™n 0 0| 0
75 Peructp 5 0 Time =10 0| BbiX per 0 BX OMEpaHy 0 0| 0
75 Peructp 6 0 0| THN BX per| 0 THR BBIX 0 0| 0
7? Peructp 7 0 0| BX per 0 BbIXOJ, 0 0| 0
78 Peructp 8 0 0| 0 ™n 0 0| 0
79 9 0 0 0 BX 0 0 0
E 0 0 0 0 0 0
E 0 0 0 0 0 0
12 0 0 0 0 0 0
For Help, press F1. Port 7: 9600-8-N-2

8.2. nporpamma RDControl Modbus 4

Mporpamma No3BONSAET YNPaBAATb M HAaCTPaMBaTb MOAY/IM U CO34aBaTb cLeHapuu. Mporpamma
ONTMMM3INPOBaAHA ANA PaboTbl C MOAYNAMM PasyMHbI OM M MOXKET paclundpoBbIBaTb NOJYYEHHbIE AaHHbIE.
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