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1. O6bwue cBegeHunn

1.1 MpoTokon ¢pusmyeckoro ctbika — EIA/TIA-485-A (RS-485), ABYXNPOBOAHbLIN, NOAYAYNNEKCHbI 6e3
rabBaHNYECKOM PA3BA3KM.

1.2 KonunyectBo 6UT AaHHbIX MO YyMOYaHUIO — 8.

1.3 Konunyectso cTonosbix 6BUT ymonyaHuio — 2.

1.4 BUT YETHOCTU YMONYAHUIO — OTCYTCTBYET.

1.5 CKopocTb nepenayn AaHHbIX ymondaHuo — 9600 6uT/cek.

1.6 MpoTokon nornyeckoro obmeHa — «Modbus RTU».

1.7 NopaeprKka GyHKUMIN 1 KOMaHA obecrneynBaeTcs B MOJIHOM COOTBETCTBMM C CUHTAaKCMCOM 3anpoca U OTBeTa
onpegeneHHbim B AokymeHTe «MODBUS Application Protocol Specification v1.1b». MonHoe onucaHue
NPOTOKO/Ma HaxoAnTcA Ha oduumnanbHom caiite: ModBus.org.

1.8 Pexkum dyHKUMOHUPOBAHUA Moayns — «Slave» (MOAYMHEHHDIN).

1.9 Pexxum nepegaum nHbopmaumm — «RTU» (BMHapHbIN pexum).

1.10 WUcnonbayemble GpyHKUMM (KOMaHAbI) 06MeHa MHGOPMaLMen:

Ko dyHKuMM | HassaHue [nanasoH agpecos | [lManasoH perucrTpos
01 Read Coils 0-65535 20001 - 29999
02 Read Discrete Inputs (Dl) 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 moayna — cornacHo npotokony MODBUS. Mo ymonyaHuio Bce moaynu umetot agpec «1». Ana
npoTtokosna MODBUS agpec MOXHO NOMEHATb TONLKO 3anucbio B pernctp 0 apyroro agpeca. Ecam agpec He
N3BECTEH, TO 3aMUCb HY)KHO NPOU3BOANTb LUMPOKOBELLLATE/IbHOM KOMaHAOoM no agpecy moayna 0 B pernctp O,
HO MPW 3TOM Ha LWWHE A0/KEeH ObiTb TONbKO OAMH MOAynb. Aapec YCTPOWMCTBAa M3MEHUTCA TOJIbKO MNpu
nepesanycke yCTPOMCTBa.
1.12. MepeBoA 3HAYEHUA PerncTpa B e4MHULbI U3MEPEHUA YKa3aHbl B KaXA0M AYeike Tabaunubl.
1.13 Tun, HOMep perncTpa 1 HasHavyeHne perncTpa ykasaHbl B KaX40M A4erike Tabaumubl.
1.14. Bce Hencnonb3yemble perMcTpbl BO3BPALLAOT GUKCMPOBAHHbIE 3HAYEHWUA U HE 3aMUCbIBAOTCA.
1.15 Ona rpynn MHGOPMALMOHHbIX CUrHAaN0B 0OMeHa BblaeneHbl caeaytowme rpynnbl 4aHHbIX:

® [pynna perucTpos yrnpaBaeHus;

® rpynna perncrpoB HaCTPOMKM MHTEPDENCa;

® [pynna perncrpos KOHOUrypaumm;

® rpynna KOMaHA BHYTPEHHEM NOTUKN - CLLEHApUEB.
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2. Hactpoitku uHtepdeiica.
03 Read Holding Registers (HR), 06 Write Single Register, 16 Write Multiple registers.
3TW perncTpbl 4OCTYNHbI 414 YTEHMSA U 3aMUCK.

Peaucmp | OnucaHue pecucmpa JAuanasoH | o ymonyaHuro
HRO Agpec ycTpoicTea Ha wunHe ModBus RTU 1..247 1
HR1 Modbus RTU port settings [ 8 bit - options, 8 bit - baudrate] | 0...0x55 0

2.1. YcmaHoska adpeca.
Agpec MOXKHO NOMEHATb TONbKO 3anuckio B pernctp HRO apyroro agpeca. Ecan agpec He n3secTteH, To 3anuchb
HYHO NPOM3BOANTb LIMPOKOBELLATENIbHOM KOMaHAon no agpecy moayna 0 8 peructp HRO, HO Npu 3TOm Ha
WKWHE A0/XKeH BbITb TOIbKO OANH MOAY/b.

2.2. Hacmpoliku nopma Modbus RTU
MapameTpbl MOXXHO NOMeHATL B pernctpe HR1. Mocne nsmeHeHnA agpeca, MoAyb HYXKHO OTKAOYUTb U CHOBA
BK/IIOUMTb. AApec YCTPOMCTBA M3MEHUTCA TONIbKO MOC/e nepe3anycka YCTPOMCTBa.

Options: Baudrates:

8-N-2 0x0000 9600 0x0000
8-N-1 0x0100 19200 0x0001
8-E-2 0x0200 38400 0x0002
8-E-1 0x0300 57600 0x0003
8-0-2 0x0400 115200 0x0004
8-0-1 0x0500 230400 0x0005

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

2.3. MNapamempsi o yMmoAa4YaHUKo:
Appec 1 napameTpbl MOXKHO COPOCUTL MO YMONYAHWUIO, 3aMyCTMB MOAY/Ib C HAXKaTOW KHOMKY. Yepes cekyHAay
nocsie BKAOYEHMA KHOMKY MOXHO OTNYCTUTb. KHOMKa Haxo4uMTcA Ha naaTte noa IMLEeBOM NaHebio MOAYNA.
KHONKYy MOHO Mcnonb3oBaTb BO Bpema paboTbl M 3apeincTBoBaTb €€ B anroputmax pabotbl. CoctoAaHue
KHOMKM MOXHO npo4vuntaTb B pernctpe IR9019 n B peructpe DIO.
MapameTpbl N0 YyMOAYAHMIO:

Appec moayns: 1 (meHsaeTca B peructpe HRO)

CKopoCTb: 9600 6uT/cek (meHaeTca B permctpe HR1)
BUT AaHHbIX: 8 61T (He meHAeTcA)

YETHOCTD: Het

CTonoBbix 6UT: 2

KoHourypaums v cueHapum pabotatot B O3Y, Ho coxpaHstoTca Bo flash namaTtu. Mpu BKAOYEHUM 3arpyxKatoTca
n3 flash B8 O3Y. Agpec 1 napameTpbl COXpaHatTcA cpasy. OcTasbHble HACTPOMKM COXPAHAIOTCA pPa3 B MUHYTY.
CueTumnkM 1 HapaboTKa YacoB CoOXpaHAKTCA pa3 B 8 yacos. 1A npuHyaAnTEeNbHOro coxpaHeHuma us 0O3Y Bo flash
HY*KHO 3anucatb 1 B pernctp HRI2. Mpwu yteHnn ByaeT BO3BPaLLATLCA KONMYECTBO LMKA0B nepesanucu flash.
Peaucmp | OnucaHue pezucmpa 3anuce YmeHue
HR 92 CoxpaHeHue u3 O3Y Bo flash | Jlioboe 3HaueHne CyeTuuK 3anucen

3. KoHTponb u ynpasneHue mogynem.

MpoToKkon obmeHa gaHHbiMM Modbus nogpasymeBaeT HainyMe B CETU MacTepa, KOTOPbIM ABASETCS
KOHTpoAnep u 252 nogyvMHeHHbIX. JaHHble MOAYNM ABNAETCA NOAYMHEHHBIM M MOTYT TO/IbKO OTBEYATb Ha
3anpocbl MacTepa.

[aHHble ona ynpaBneHua AEeNATCA Ha BXOAHble, NONYyYeHHble CO BXOA40B moayns. M Ha BbIxogHble
AaHHble, BO3AENCTBYIOLWME HA BbIXOAbl MOAYAA.
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YnpasneHue moaynem no npotokony ModBus ocywiectBnfaeTca YTeHnem u 3anucoto B pernctpbl: Coils
(Co), Discrete Input (DI), Holding Registers (HR), Input Registers (IR). Janee 6yayT mMcnonb3oBaTbcA
COKpalleHHble HasBaHua peructpoB Co, DI, HR, IR. Aapeca nobbix pernctpoB HauumHatotca ¢ 0 u
3aKaH4mMBatoTcA 65535. NepeyvyeHb U oNMCaHMe PErnMCTPOB YKa3aHO HUXKe.

[aHHbIX Nt0bbIX perucTpoB nepegaroTca AByms 6anMTamu. B 3aBMCMMOCTM OT TUMOB AaHHbIX WX
MaKCMMa bHble 3Ha4YeHUs MoryT bbITb cneaytoLme:

- Signed - 3HaKoBoe Uesioe. MakcMmanbHble 3HadyeHus: -32768 ... +32767;
- Unsigned - 6e33HakoBoe Lenoe. MakcumasibHble 3HadeHua: 0 ... +65535;
- Hex - wectHaguatepuyHoe. MakcnmanbHble 3HadeHuA: 0x0000 ... OXFFFF;

- 3HaYeHUA C 3anATON. 3HaYEeHUA NepeaaroTca B ThiCAYHbIX Aonax. MHTepdelic nepeaaeT ToONbKO LUenble
3HayeHuA. 3HadveHuwo c 3anaTtoit 1.000 cooteetctByeT 1000 B Modbus. 3HauyeHuo c 3anatoin 0.001
cootBetcTByeT 1 B Modbus. B KoHTpon1iepe 3TO YMCNO HYKHO pa3aenntb Ha 1000. B pesynbtate nosnyumtcs
YMCNO C ThICAYHbIMM A0NSMU. 3HAYEHMS C NAaBaloLWeNr 3anaTo MOAY/IM HE NOAAEPKUBALOT.
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4.1. YnpaBneHue BbIXOAAaMU MOAYNEN.

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

Pernctpbl Coils xpaHAT cocToaHMe Bbixoda. ITU PErucTpbl AOCTYMNHbI 418 YTeHua U 3anucu. U3 atoro
perncrpa MoXHO YMTaTb COCTOAHME BbIXOAa. 3aNnNCb B 3TOT PErUCTP NEPEKAOYAET BbIXOA,

Peazucmp Juana3oH HasHauyeHue
OaHHbIX

Coil 1 0..1 BK/ItOMEHME KaHana 1
Coil 2 0..1 BK/IIOMEHME KaHana 2
Coil 3 0..1 BK/ItOMEHME KaHana 3
Coil 4 0..1 BK/ItOMEHUE KaHana 4
Coil 5 0..1 BK/IlOYEHME KaHana 5
Coil 6 0..1 BK/OYEHWE KaHana 6
Coil 7 0..1 BK/OYEHWE KaHana 7

Coil 8 0..1 BK/IlOYEHMe KaHana 8
3HayeHne O COOTBETCTBYET OTK/IOYEHHOMY COCTOAHWMIO pene, a 3HauyeHue 1 COOTBETCTBYET BKAHOYEHHOMY
coctosaHuto pene. Mpwu yteHumn peructpos Coils 5 ... Coils 65535 moaynb BepHeT owmnbky “Illegal Data Adress”.

03 Read Holding Registers (HR), 06 Write Single Register, 16 Write Multiple registers.
3T perncTpbl AOCTYMNHbI A5 YTEHMA U 3aNUCH.

Pezucmp | OnucaHue peaucmpa JAuana3oH locne
3Ha4YeHul cbpoca
HR9 Bce pene (0...255) 0...255 0

Pernctp HR9 ana 6n1oka DRM88R no3BosifAeT ynpaBasTb Cpasy HECKO/IbKMMM Bbixogamu. Kaxkabii 6UT B 3TOM
perucTpe ynpasaseT cBoMm Bbixogom. 0 6uT — 1 Bbixog pene, 1 6uT — 2 Bbixoa v T.4., Hanpumep, 3HayeHune HRS
= 0x01 BkatounT 1 Bbixoa, 0x03 — BKAtOUUT 1 1 2 Bbixoa, 0x14 BKAOUYUT 5 1 4 BbIXOAbl, OCTa/IbHbIE BbIKIOUMT.
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4.2. KoHTponb BXOA0B.

[Ona KOHTPOAIA COCTOAHMSA BXOA0B MCMOAb3yoTca dyHKUMKM Discrete Inputs u Input registers

02 Discrete Inputs (DI).

Peructpsbl Discrete Input (DI) XpaHAT COCTOAHUE AUCKPETHbLIX BXOLOB. ITU PErUCTPbI MOMKHO TO/IbKO YMTaTb
KomaHzamu Modbus. M3 3Toro perncrpa MoXKHO YnTaTb COCTOAHUE SUCKPETHbIX BXOLOB.

Peaucmp | Auana3oH HasHavyeHue
OaHHbIX
DIO KHonKa
DI 1 0..1 Bxoz, 1
DI 2 0.1 Bxoa, 2
DI 3 0.1 Bxoa 3
DI 4 0..1 Bxoa 4
DI 5 0..1 Bxoa 5
DI 6 0..1 Bxoz, 6
DI 7 0..1 Bxoga, 7
DI 8 0..1 Bxoa 8

3HaveHne 0 cooTBeTCTBYET MUHUMANbHOMY HaNpAXeHW0 Ha BXxoAe, a 3HayeHne 1 cooTsBeTcTBYET
MaKCMMaNbHOMY HanpaxeHuto. Ecin Ha Bxoa, NOAKAOUYMUTL KHOMKY, TO MPW 3aMbIKaHWUM KHOMKW Ha 06K, Ha
Bxoae bygetr mmHMManbHoe HanpsxkeHue u DI 6ygeT nokasbiBaTb 0. A Npy pa3smbliKaHUM KHOMKK, C MOMOLLbIO
NOATANMBAIOLLETO Pe3UCTOPa BXOAHOE HanpaXeHne NogHMMETCA A0 MaKcumanbHoro u DI nokaxket 1. T.e. npwm
HakaTou KHonke — 0, npu oTnyweHHon — 1.

B peructpe IR19 MOKHO Npo4YnTaTh CPasy BCe AMCKPETHble BXxoabl. Kaxabii BXxod Ha oTaesibHOm bute. IN1
ycTaHasmBaetca B 6ute 0, IN8 ycTaHaBinBaeTca B bute 7.

Peaucmp | Auana3oH HasHayeHue
OaHHbIX
IR19 0...255 [ONCKpeTHble BXoAbl NOBUTHO

Bxoabl moryT paboTtatb B UMMNY/IbCHOM pPEXMME.

1) CyeTuMK MMNyNbCOB BXOA0B. MaKCMMaibHOE 3HAYeHMe CYETUYMKA KaxKaoro Bxoaa 64 buTta.

2) Yactotomep umnynbcoB Ha Bxoge. [loAcuMTbiBaeT KONMYECTBO WMMMYNAbCOB 33 OMNpeaeneHHbIN
NPOMENKYTOK BPEMEHMU.

04 Input registers (IR).

Peaucmp Juana3oH 0aHHbIX HasHayeHue
IR100-1IR 103 0...18446744073709551616 CyeTumK BXx0408B NO 4 permcrpa Ha
IR104 - IR 107 KaHan
IR108 - IR 111 KaHanbi 1 -8
IR112- 1R 115
IR116- IR 119
IR120- 1R 123
IR124 - IR 127
IR128 - 1R 131
IR200- IR 203 0...65535 Yactotomep KaHanbl 1 -8
IR 204 - IR 207
IR 300-1IR 303 0...18446744073709551616 CyeTumK nocne nepecyetano 4
IR 304 — IR 307 perucTpa Ha KaHan
IR308 - IR 311 KaHanbi 1-8
IR312- 1R 315
IR316- IR 319
IR320- IR 323
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IR324 - IR 327

IR328-1R331

IR 400 —-1IR 403 0...65535 YacTtotomep nocne nepecyeta
IR 404 — IR 407 KaHanbi 1 -8

3) Mepuopg BpemeHn ansa noAcyeTa MMMY/bCOB.

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

Peaucmp JAuana3oH HasHauyeHue
OaHHbIX
HR 2840 — HR 2843 100 ... 1000 [Tepuon B MuiImuceKyHaax
HR 2844 — HR 2847 100 ... 1000 [Tepuon B MuImuceKyHaax

4) KoadpduumneHTbl ons nepecyeTa cHeTYMKa UMMNYNbCOB B e4MHULbI USMEPEHUSA, HaNnpUMep, B KYybomeTpbl.
5) KoadpoduumeHTbl s nepecyeta YacTOTOMEPA B e4MHULbI USMEPEHUA, Hanpumep, KybomeTpbl B Yac.
03 (0x03) Read Holding Registers (HR), 06 (0x06) Write Single Register, 16 (0x10) Write Multiple

registers.
Peaucmp Jluana3oH 0aHHbIX HasHavyeHue

HR 2700 - 2703 -32768 ... +32767 Koadpunment K mHOKMTEND M55t yacToTomepa 1-4
HR 2704 — 2707 -32768 ... +32767 Koaddpunument K MHOXKHTEND A5 yacToTomepa 5-8
HR 2720 -2723 -32768 ... +32767 Koadduuuent N nenurens s yacroromepa 1-4
HR 2724 - 2727 -32768 ... +32767 Koadduuument N nenurens 11 yactotomepa 5-8
HR 2740 -2743 -32768 ... +32767 Koaddumuent N nenurens aiis cuetynka 1-4
HR 2744 -2747 -32768 ... +32767 Koaddumument N genurens aas cuetynka 5-8
HR 2760 —-2775 | 0..18446744073709551616 Cwmeluenue s cuerynka 1-4
HR 2776 —-2791 | 0..18446744073709551616 CwMmelleHue Ui cyeTurKa 5-8

6) OO6HyneHue Bcex cHeTYNKOB. 1A 06HyNneHns Heobxoammo 3anucatb B pernctp HR 2860 3HaueHue 2860.

Peaucmp JAuana3oH HasHavyeHue
OaHHbIX
HR 2860 2860 O6HyNneHne BCcex CHETYMKOB
YT1o 6bl BXOAbI CHUTANIN HYXKHO OTKAtoYaTb ALLIM 3Tnx BXOA0B.
Peaucmp Juana3oH HasHayeHue
OaHHbIX
HR 5 0..255 OTKAto4eHme Kaxxaoro AL
04 Input registers (IR).

Peructpbl Input registers (IR) XxpaHAT cOCTOAHME aHAIOrOBbIX BXOA,0B. 9T PEFUCTPbI MOYKHO TOJIbKO YNTATb
KomaHaamn Modbus. Kaxaplit Bxoa onpalumsatoTcs mukpocxemoin ALM 126uT, KoTopas BblgaeT 3Ha4YeHue

ot 0 go 4096.

ADC*K
Mpu HeobxoammocTh 3Ha4eHunsa ALIM moxkHO NnpeobpasoBatb No popmyne: X =
nomeuwjaeTca B permuctpol IR11 —IR18.
Peaucmp ZuanasoH 0aHHbIX HasHauyeHue

IRO - -

IR1 0...4096 AUMN1

IR 2 0...4096 AUMN 2

IR 3 0...4096 AlLN 3

IR 4 0...4096 AUN4

IR5 0...4096 ALN 5

IR 6 0...4096 AUN6
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IR7 0...4096 Aun 7

IR8 0...4096 ALN 8

IR11 -32768 +32767 ADC1*K/N+B

IR12 -32768 +32767 ADC2*K/N+B

IR13 -32768 +32767 ADC3*K/N+B

IR14 -32768 +32767 ADCA*K/N+B

IR15 -32768 +32767 ADC5*K/N+B

IR16 -32768 +32767 ADC6*K/N+B

IR17 -32768 +32767 ADC7*K/N+B

IR18 -32768 +32767 ADC8*K/N+B

IR19 0...255 ONCKpeTHble BXOAbl NOBUTHO
IR29 ... IR999 -32768 +32767 nepemeHHble

Kaxkapi BXO4 BHYTPU MMeET NoATArnMBatowmi pesanctop 22Kk0Om K HanpaxeHuto +5B. 3atem yepes 22kOm
NPUXOAUT Ha HOXKKY MUKpocxembl ALLM. Moaynb 6yaeTt pearnpoBaTb Ha ntoboe BxogHoe HanpsxeHue ot 0B
Ao 3,3B. Mocne uamepeHua BxoaHoro curHana AU, B cueHapusax MOXHO YCTaHOBUTb Nt06OM ypOBEHb
cpabaTbiBaHWA BXOAHOrO CUrHana. Bxoabl MMEOT 3almTy OT MPEeBblWEeHUA HanpsxeHua go 25B. MoxHO
nogaTtb HanpsaxeHue oT 5 o 25B. Bxog 6yaeT Bceraa nokasbiBaTb MakCMMyM, HO 610K He cropuT. Bbiwe 25B
Ha BXxog, 6/10Kka NogaBaTb Heb3A.

4.3. KoappuumneHTbl aHANOroBbIX BXOA,0B.

Pecucmp | Auana3oH OaHHbIX HasHavyeHue
HR40 -32768 +32767 Kanan 1, K
HR41 -32768 +32767 Kanan 1, N
HR42 -32768 +32767 Kanan 1, B
HR43 -32768 +32767 Kanan 2, K
HR44 -32768 +32767 Kanan 2, N
HR45 -32768 +32767 KaHan 2, B
HR46 -32768 +32767 KaHan 3, K
HR47 -32768 +32767 KaHan 3, N
HR48 -32768 +32767 KaHan 3, B
HR49 -32768 +32767 KaHan 4, K
HR50 -32768 +32767 KaHan 4, N
HR51 -32768 +32767 KaHan 4, B
HR52 -32768 +32767 KaHan 5, K
HR53 -32768 +32767 KaHan 5, N
HR54 -32768 +32767 KaHan 5, B
HR55 -32768 +32767 Kanan 6, K
HR56 -32768 +32767 Kanan 6, N
HR57 -32768 +32767 KaHan 6, B
HR58 -32768 +32767 Kanan 7, K
HR59 -32768 +32767 Kanan 7, N
HR60 -32768 +32767 KaHan 7, B
HR61 -32768 +32767 Kanan 8, K
HR62 -32768 +32767 Kanan 8, N
HR63 -32768 +32767 KaHan 8, B
HR70 0..8 Kanbkynatop: KaHan
HR71 -32768 +32767 Kanbkynatop: MNapametp 1
HR72 -32768 +32767 Kanbkynatop: MNapametp 2
HR73 -32768 +32767 Kanbkynatop: AUM 1
HR74 -32768 +32767 Kanbkynatop: AUIM 2
HR75 1..255 ycpeaHeHne AU
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ADC*K

Mony4yeHHble 3HavyeHua ALIM moxKHO npeobpas3oBaTb nNo ¢opmyne: X = T+B; PesynbTaT pacyera

nomeuwtaetca B pernctpbl IR11 — IR18. KoadpdpuumenTtobl xpaHaTtca B pernctpax HR40 — HR63. 1na pacyeTta aTux
KoappuumeHToB GOpMybl ypaBHEHUA NPAMON HEOHXOAMMO MCMONL30BATb ABE TOUKM.

TouKkn M3IMepPEHNA MOTYT 6bITb Nt0bble. HaKNOH NIMHUKN MOXKET bbITb t060: BHWU3, BBEPX, B NIKOC W2 B MUHYC.
3Ha4veHMne AU v BxogHOTrO HaNpAXeHUA TaK e MOXET 6bI1Tb Ntob0e Kak B natcC, Tak U B MUHYC.

Touka 1

123 1234 AUN
KoaddurumneHTsl paccunTbiBatoTcsa no dopmyne.

K =Temnepatypa2 - TemnepaTtypal;
N = ADC2 - ADC1;
B = (ADC1 * Temnepatypa2 - ADC2 * Temnepatypal)/(ADC1 - ADC2);
B 610Kax gobaBneH KaibKynAToOp 418 aBTOMAaTUYECKOro pacyeTa 3Tux KoadpduumeHTos. B perncrtpax HR70 —
HR74.
03 Read Holding Registers (HR), 06 Write Single Register.

Peaucmp Adpec Juana3oH OnucaHue peaucmpa

HR 70 40071 1..10 HOMep KaHana

HR 71 40072 -32768...32767 MapameTtp 1

HR 72 40073 -32768...32767 MapameTp 2 (3anuncb B 3TOT PErUCTP 3aMyCcKaeT pacyeT u
coxpaHeHue KoapdUUMeHTOB B yKasaHHbI HR70 kaHan)

HR 73 40074 -32768...32767 pesynbTaT ALM 1 (ToNbKO UTeHKe)

HR 74 40075 -32768...32767 pesynbTaT ALM 2 (TONbKO UTEeHUE)

MNocnepoBaTeNbHOCTb AENCTBMI CieAytoLLasn.

1) NoAKNIOUYUTL AATYMK.

2) B pernctp HR70 3anucatb Homep KaHana (1 ... 8), K KOTOpPOMY NOAKNIOYEH AATUMK.

3) yCTaHOBUTb AATYMK B KAIMOPOBOUHYIO Kamepy.

4) nocne ctabmuamsaumm 3Ha4YeHU BNMCcaTb 3Ha4YeHWe NepBoro napametpa B pernctp HR71 v HaxkaTb BBOA,
BmecTe ¢ 3anu1Cbto 3HaYEeHUA 3annLeTca Tekylee 3HaveHue AL ansa nepsoro napametpa B permctp HR73.
5) U3MEHUTb BEeIMYMHY KNMMATMYECKOro NapameTpa.

6) nocne cTtabunmsaumm 3HaYeHU BNMCATb 3HaYeHWe BTOPOro napametpa B pernctp HR72 n HaxaTb BBOA.
BmecTe € 3anMcbio 3HaYeHMA 3anuLleTca Tekywee 3HadeHne AL gna sToporo napametpa B peructp HR74.
3aTem mogy/ib paccymtaeTr KosadPULMEHTbl U NepenuvuieTr 3TM MapameTpbl B pernuctpbl KospPpuumeHToB
HoMmepa KaHasa, yKkasaHHoro B HR70. MNocne atoro B peructpax IR11 ... IR18 6yayT BbIBOAUTLCA 3HAYEHMA B
334aHHbIX GU3NYECKUX BEIMYMHAX.

[ns NoBbILWEHNA TOYHOCTM NOKA3aHMUMN HYXKHO, YTOObI AMana3oH U3MeHeHUA pU3NYECKoN BENNYMHBI Obln B
MaKcMmanbHom ananasoHe ALM ot 0 go 4095. [1nA pasHbIX TUNOB AaTYMKOB Ha BXOZaX MOAY/A MOTYT ObiTb
3aMasHbl pa3Hble 3/1eMEeHTbl C pPasHbIMM HOMMHaNamu. Bxoa MoxKeT ObiTb HACTPOeH ANA M3MepeHus
HanpAXeHns, CONPOTUBNEHUA AN TOKA. 1o ymonyaHuo 610K HaCTPOEH Ha U3MepeHME HaNPSXKEHUA.

Peructp HR75 — YcpegHeHune AL ucnonbsyetca ANA yMeHblUEHUA WYMOB W yBEAUYEHUA TOYHOCTU
noKasaHui. 3HayeHMe MmoxeT bbiTb oT 1 ao 255. MNonyyeHHoe 3HauveHue AL cknagbiBaeTca ykasaHHoe
KONMYECTBO Pa3 U AeNNTCA Ha 3TO KonmvecTBo. CKOPOCTb U3MEPEHMA YMEHDBLLAETCA B 3TO e KOANYeCTBO pas.
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5. UHdopmaynOHHDbIE pernucTpbi.

04 Input registers (IR).

Peructpbl Input registers (IR) xpaHAT UHbOPMaLMIO O moayne. ITU PEerucTpbl MOXHO TO/IbKO YMTaTb
KomaHaamn Modbus.

NHPOopMaLMOHHbIE PErnCTPbI CAYXKAT A8 MAEHTUOUKALMM MOLYNA U KOHTPONSA BHYTPEHHEro COCTOSHUA.

Pezucmp | AluanasoH HasHayeHue
OaHHbIX
IR 9000 0...65535 Homep pesusnn MO
IR 9001 0...65535 Homep pesusum NO
IR 9002 0..1 Bepcwua MO Release -0 / Debug -1
IR 9003 0...255 Tun yctpoictea: 11 (DRM88Rv1), 17 (DRM88Rv2), 7 (DRM88Rv3v4)
IR 9004 1..31 [aTta: geHb mecAaua
IR 9005 1.7 [aTta: Hepgena
IR 9006 1..12 [ata: mecay,
IR 9007 0...99 [ata: rog
IR 9008 0..23 Bpema: yacel
IR 9009 0..59 Bpema: mnHyTbI
IR 9010 0..59 Bpemsa: cekyHAbl
IR9011 0...65535 CepuitHblii Homep
IR9012 0...65535 CepuitHblii Homep
IR9013 0...65535 CepuitHblii Homep
IR9014 0...65535 CepuitHblii Homep
IR 9015 0...65535 CepuitHblii Homep
IR9016 0...65535 CepuitHblii Homep
IR 9017 - JeTeKkTop nepexoa HyANA
IR 9018 - -
IR9019 0..1 CocToAiHME KHOMKMU
IR 9020 0...65535 CnyvaiHoe yncno
IR 9021 0...65535 CyeTuymnKk HapaboTKM Yacos
IR 9022 0...65535 Umknbl nepesannck Flash
IR 9023 0...65535 KonnuecTtso nepekntoueHnii pene ~I
IR 9024 0...65535 KonnuecTtso nepekntoyeHnii pene =|
IR 9025 0...65535 Pasmep daina koHpurypaumnm, baint

B perncrpax gata v Bpems XpaHUTCA TeKyLLLee COCTOAHME YacoB. Pernctpbl 4YacoB MOXKHO MCNO/1b30BaTb Kak
ANA KOHTPOAA, TaK U ONA CUEeHapueB.
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MapameTpbl ycTaHaBamBatTca B: 03 Read Holding Registers (HR), 06 Write Single Register, 16 Write

DRMB88R MHCTpyKLMA NO HacTpoiKe moayns

6. YcTaHOBKA napameTpoB KOHuUrypauuu.

Multiple registers. 9Tn perncrTpbl AOCTYMNHbI 418 YTEHUA U 3aMNMUCH.

B pernctpbl HR94 — HR99 mMOXHO yCTaHOBUTb HOBOE 3Ha4YeHWe AaTbl U BpemeHW. [na yCTaHOBKM AaTbl U
BpemeHu Heobxoanmo 3anucaTthb B pernctp HR99 Hosoe 3HauveHue. Mpu OTKIIOYEHUU NNTAHMSA Yacbkl cbpocAaTes.

6.1. YcmaHosKka damebl U epemMeHuU.
Peaucmp | Auana3oH OnucaHue peaucmpa
HR 93 1...31 YemaHoska damel - [leHb mecaya
HR 94 1..7 YecmaHoska 0amel - [leHb Hedenu
HR 95 1..12 YcmaHoeka damel - Mecsay,
HR 96 2018...2118 | YcmaHoska damel - [00, 2019 unu 19
HR 97 0..23 YcmaHoska gpemeHu - Yacel
HR 98 0...59 YcmaHoska epemeHu - MuHymel
HR 99 0...59 YecmaHoska epemeHu - CekyHObl

MpountaTb TEKYLLEe BpemMa 1 AaTy MOXKHO U3 pernctpos: IR9004 — IR9010.

Yacel 3a CUHXPOHN3NPOBAHbI OT BHELWHENO0 KBApLEBOro reHepartopa. Yacbl MOXHO HEMHOrO 3ameanTb

6.2. Koppekyusa 4yacos.
Peaucmp | Juana3oH OnucaHue peaucmpa
HR 4 -127...0...127 Koppekumna paboTbl Yacos

Nnan yCKOpwUTb, 3anncas B HR4 3HayeHue ¢ MWUHYCOM U NAKOCOM.

6.3. Hacmpoliku exodoes.
Peaucmp | Auana3oH OnucaHue peaucmpa Mocne cbpoca
HR 5 0...255 OTkntoveHme AL noKaHanbHO. O — BCe BKIKOYEHO 255
HR 6 -4000...4000 Mopor npeobpasosaHua ALM B ANCKPETHbIN 1000
HR 7 0...255 3ameaneHune cHeT4YMKa 10

Mockonbky ALLMN paboTaeT meaneHHee, YeM AUCKPETHbIE BXOAbI, TO ANA PabOTbl CYETHLIX BXOA0B HYXKHO
oTkNouNTb ALLM. KaxKablit BXOA, MOXKHO OTKAKOYNUTb HE3aBMCMMO OT Apyrux. Maaawui 6ut otkatodaet AL
1, ctapwimin 6uT oTkatovaeT ALLM 8. 0 - ALLM BKkAtoveH, 1 — ALIN oTkAtoYeH.

3HauyeHune ALM npeobpasyerca B ANCKPETHbIE 3HAYEHMA U BbIBOAATCS B permctpbl IR 21 — IR 28. MoxKHO
3a4aTb Noporosoe 3HauyeHue B peructpe HR 6. OnTumanbHoe 3HadyeHue 1000. Ecam 3HayeHue byaert c
MWHYCOM, TOrga pesynbTaT byaeT MHBEpPCHbIN. MncTepesnc Hynesomn. B sTom perknme AonKeH ObITb BKIOYEH
AUMN gna 3apgaHHOro KaHana.

CyeTumnK paboTaeT ¢ YactoToi o 750 l'u. Ha Takoit YyactoTe ByaeT cMIbHO 3ameTeH apebesr KOHTAKTOoB.
Y1obbl He 6bln0 gpebe3ra KOHTAKTOB M He ObINO NOXHbIX CPabaTbiBaHUIA HYKHO YMEHbLIUTb 4YacToTy
CUrHana. [na sToro Hy»HO NOAK/MOYNTL KOHAEHCATOPbI HA BXOAbl MM YCTAaHOBUTbL 3aMea/IeHNE CHETYMNKA B
pernctpe HR7. MNpu 3HavyeHmn O yactoTa 7500y, npm 3HavyeHun 80 yacToTta npumepHo 10Mw,

Peacucmp | Auana3oH OnucaHue peaucmpa Mocne cbpoca
HR 2691 | 0...3 Tun Bxoaa 1

B aTOM perncrpe moxHo yCTaHOBUTb B3aMMOCBA3b BXOA0B U BbIXOA0B.

0 — Bxoabl 1 BbIXOAbl HE 3aBUCMMbI, CLLEHAPUKN OTKAKOYEHDI.

1 — CueHapwuu BKAOYEHDbI. Bsanmogencreme BXO40B M BbIXO40B YEPE3 CLEHAPUN.

2 — Bce BXOAbl HACTPOEHbI KaK KHOMKW. Mpn YeTHOM HaXaTUK BKAKOYAETCA COOTBETCTBYIOWLMI KaHan, Npu
HEeYEeTHOM BbIKAlOYaeTCA. 1A NepekNtoYeHMNA KOHTPOANPYETCA BbIXOA,. [1epBbIit BXOL, NepeKItoYaeT Nepsbln
BbIXOZ, BOCbMOM BXOZ, MEPEKAOYAET BOCbMOM BbIX04,. CBA3b *KeCTKaA M MOMEHSATb HENb3A.

3 — Bce BxoAbl HAaCTPOEHbDI KaK nepekntodaTenu. MNpu 3ambiKaHUM BXO4a BKAOYAETCA COOTBETCTBYOLMUMA
KaHan, Npu pa3mbliKaHMKW BXOAA BbIKtOYaeTCA Bbixoa,. CBA3b BXOAA C BbIXOLOM KECTKAA U NOMEHATb HeNb3A.
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6.4. [lepe3zazpy3Ka.

Pecucmp | Auarna3oH OnucaHue peaucmpa
HR 5678 | - MNepesarpyska moayna
3anucb ntoboro Yncna B pernctp HR5678 nponsseaeT nepesarpysky Moayns.

6.5. CoxpaHeHue KOHgpu2ypayuu.

CoxpaHeHue kKoHourypauum npoussoamtca m3 O3Y Bo Flash namAte mukpokoHTponnepa. [lpu
BK/IIOYEHUM NUTaHMA gaHHble U3 Flash 3anucbiBatotca 8 O3Y. 3anucek 8o Flash nponssoanTtca oanH pas B
MWHYTY MW NPUHYAUTENBHO KOMaHAOM 3anucu B pernctp HR92 3HauveHma 1. Mpu uteHnn permuctpa HR92
moaynb byaeT oTgaBaTb KOIMYECTBO LMKNOB 3anunck Bo Flash.
Peacucmp | Auana3oH GyHKYUA OnucaHue peaucmpa
HR 92 - 3anucb 3anucs Bo Flash
HR 92 0-65535 yTeHue Konnyectso unKNoB 3anuncu

Konnuyectso umknos 3anmcn Bo Flash orpaHmMyeHo 3HaveHmem 10000. Mo3Tomy 3anucb HYXHO
Npou3BOAMTb NOCNE 3aBepLIeHUa pegakTUPOBaHUA BCeX CLUeHapueB.
CocTosiHMe pene coxpaHaoTca B pernctpbl Backup. 31o auenkm O3Y, nutatowmecs ot baTtapeiku. Mpu ycnosuu,
4yTo 6aTapelika NOAKAOYEH], MPY BKAOYEHUN NMUTAHUA BOCCTAHOBATCA PaHEe YCTAHOB/IEHHbIE COCTOAHMA. Mpun
MCNoab30BaHMM BaTapenKkm Yacbl OCTaHAB/AIMBAKOTCA, HO COXPAHAIOT NpeablayLiee 3HaYeHNe BpeMeHU 1 AaTbl.

6.6. [Jlocmyn K OaHHbIM.
O3Tu perncTpbl 4OCTYMHbI 418 YTEHUA U 3anncu.

Peaucmp Juana3oH u Adpec HasHavyeHue
mun 0aHHbIX
HR100 — HR1652 CueHapuu 40101 CueHapuu
HR2980 - HR2995 0..+32767 42981 Loctyn K Timer 0 — Timer15
HR3000 - HR3999 | -32768 +32767 43001 Joctyn K IRO —IR999
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7. CueHapuu ANA BHYTPEHHEWN NIOTUKMU.

Ona aBTOHOMHOM paboTbl 6/10Kka 63 KOHTPOJI/Iepa MOMKHO WMCNOJIb30BaTb BCTPOEHHbIE CLEHapUW.
CamocToATeNIbHO NOCbIIaTb KOMaHAbl B CETb MOAYAN HE MOTYT. [03TOMY OMMUCaHHbIE HUXKE CLLEHapUU MOTYT
paboTaTb TO/NILKO BHYTPU CaMoOro MOAYAA, UCNONb3yAa COBCTBEHHbIe BXOAbl, BbIXOAbl, TaliMepbl, 4achbl
peanbHOro BPEMEHMU U PErNCTPbI XPaHEHUA.

C pernctpa HR100 3anucbiBatoTCA AaHHble A4na cueHapues. B moayne 3apesepBnpoBaHO mecTto ana 78
cueHapues. [na Kaxaoro cueHapma ncnonbsyetca no 13 permnctpos RO — R12. LWar 3anucu cueHapues 20.

[na XxpaHeHMAa NPOMEXYTOUHbIX AaHHbIX UCNO/b3YIOTCA PErUCTPbl NePeMEHHbIX. 3HAYEeHNA PErncTpos
HaxoasaTca B obnactu pernctpos Input registers (IR) U3 cueHapreB MOXKHO KaK YMTaTb, TaK M 3anucbiBaTh. Mo
npoTtokony Modbus 3Tn perncTpbl MOXKHO TO/IbKO YnTaTb. 1A YTeHUaA 1 3anmcn goctynHo 1000 perncTpos ¢
agpecamu oT IRO go IR999. 3Tn gaHHble npeacTasaaoT coboit maccus O3Y n He coxpaHatoTca Bo FLASH.

[ns yTeHua 1 3anucK cueHapmes ucnonbaytotca pernctpbl Holding Registers (HR). 3T pernctpbl 4OCTYMHbI
ONA YTEHUS M 3anucu. YacTb perncTpoB 3apUKCUMpPOBaHbI Noj onpedeneHHble napameTpbl. C agpeca 100 go
agpeca 1660 3apesepBNpOBaHO MECTO A/1A 3annck cueHapues ¢ 0 no 77. Bce ykasaHHble B TabauLe 3Ha4YeHUs
coxpaHatTca Bo FLASH. Bce Hencnonbsyemble agpeca He 3anmMCbiBalOTCA M HE COXPAHAOTCA.

CueHapuu BHyTpM 6/10Ka BbINONHAIOTCA MocnegoBatenbHo oT 0 Ao 77. 3aTemM UMKAMYHO MOBTOpPSieTcA C
HyneBoro cueHapus. MNMpu 601bLIOM KONMYECTBE CLLEHAPMEB MOXKET OLLYLLATbCA 3a4eprKKa. Ecam cueHapues
ncnosb3yeTca mMano, TO NocnegHUm cueHapuem MOXKHO MCMNOoNb30BaTb nepexod B Havano GOTO 0. Unum
NPONYyCTUTb NYCTbIE CLLEHAPWUM 3TOM e 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 | CueHapuii Ne O 1 ero napameTpbl
HR120 | HR121 HR122 HR123 HR124 HR132 | CueHapuii No 1 n ero napameTpbl
HR140 | HR141 HR142 HR143 HR144 HR152 | CueHapuit N2 2 1 ero napameTpbl
HR160 | HR161 HR162 HR163 HR164 HR172 | CueHapwuii No 3 n ero napameTpbl
HR180 | HR181 HR182 HR183 HR184 HR192 | CueHapuit N2 4 n ero napameTpbl
HR1600 | HR1601 | HR1602 | HR1603 | HR1604 HR1612 | CueHapuit Ne 75 u ero napameTpbl
HR1620 | HR1621 | HR1622 | HR1623 | HR1624 HR1632 | CueHapuit N2 76 1 ero napameTpbl
HR1640 | HR1641 | HR1642 | HR1643 | HR1644 HR1652 | CueHapuit Ne 77 u ero napameTpbl

McmoYHUKU OOHHBIX.
CueHapun moryT paboTaTb C BXOAHbIMU U BbIXOAHbIMM UCTOYHUKAMM AaHHbIX. UCTOYHMK AaHHbIX MOXKET BbITb
Pa3HOro TMNa M 3anmncbiBaeTCs OH B AYEMKy « TUN perucrTpar.

3Ha4eHue Tun 0aHHbIX duana3oH | Tun daHHbIX | YmeHue 3anuce
0 Const — KOHCTaHTa, GUKCUMPOBAHHOE YMCNO. (-32768 ... | Int(-32768 ... | TonbKO YTEHME.
+32767) | +32767)
1 Coils (Co) — 01 peructp Pene. (0..4) Bool (0...1) YteHne n
3anuce.
2 Discrete Input (DI) — 02 peructp ANCKPETHbIX (0..8) Bool (0...1) To/IbKO YTeHuMe.
BXOZ0B.
3 Holding Reg (HR) — 03 perunctp napameTpos. (0...2660) | Int(-32768 ... | YTeHne n
+32767) 3anuceb.
4 Input Reg (IR) — 04 pernctp aHanorosbix (0...9030) | Int(-32768 ... | YTeHune n
BXO/0B. +32767) 3anuch.
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5 Timer — perncTp Taimepa obpaTHoro otcyera. (0...15) Int (-32768 ... | YTeHne n
+32767) 3anuch.
6 PC cueTumk KOMaHA, o5 Nnepexoa Ha Apyrom (0...77) Int (-32768 ... | TonbKo 3anuce.
cueHapui. +32767)

Tunbsl OGHHBIX.

BONBLWMHCTBO AaHHbIX UCNoNb3yeT TUN int1l6 3To aByxbalkiToBoe 16 BUTHOE Yncno co 3Hakom. [nanasoH
3HayeHun -32768 .. +32767. lMpu pabote C NOrMKOM WAN AUCKPETHbIMM BXOZaMM, BbIXOAAMWU pesie
ncnonbayetca 3HadeHune bool — false (0) unu true (1). Npu nepesoae n3 TMna int s3HayeHue 0 ByaeT nepeBoguTCA
B false (0), ntoboe apyroe 3HayeHue, oTanMyHoe oT 0 byaeT nepesoautca B true (1). Qpyrne TUNbl AaHHbIX,
HanpuMmep, CUMBOJIbHbIE 3HAYEHWUS UM 3HAYEHUSA C N1aBatoLWEen 3anaTo MOAYAN HE UCNONb3YIOT.

lMonb3oeamernscKue OaHHbIe.

BONbWWHCTBO KOMaHA, MCNONb3YHOT BXOAHbIE AaHHbIE U PE3YQIbTAaT NOMELLAIOT B BbIXOAHbIE AaHHbIE. 2!
AdaHHble MOTYT 6bITb KakK d)M3W-IeCKMe BXOoA4bl NN BbIXOAbl 6J'IOKa, TaK U NON1b30BaTE/IbCKMNE AaHHbIE.
Nonb3oBaTenbCckue JaHHbIe MOTyT MCNON1b30BATbCA KaK NepPeEMEHHbIE ANA NPOMEKYTOYHbIX PaCHETOB.

OTU AaHHble AenATCA Ha ABa TUNa u pacnonaratoTca B ABYyX obnactax:

1) Peructpsbl Input registers (IR). Ana yteHnsa u 3anucu goctynHo 1000 pernctpos ¢ agpecamu ot IR0 go
IR999. 3T AaHHbIe NpeacTaBaAoT coboit maccus O3Y n He coxpaHatoTca Bo FLASH. Mpu oTKAOYEHUM NUTaHKA
cbpacbiBatotca B 0. B 3TM perucTpbl MOXKHO 3anMnCbiBaTb MAaCCUBbI CTaTUCTUYECKUX AaHHbIX.

2) [Ona uyTeHMs M 3anMcyM HacTpoeKk ucnonbaytotca pernctpbl Holding Registers (HR). Wcnonb3yetca
AManasoH AaHHbIX cueHapueB. B obnactn cueHapueB HyneBoi peructp ponkeH 6bite 0, @ octanbHble 12
pernctpoB moryT bbiTb tobble. B 3Ty 061actb R1 — R12 MOXHO 3anuMcbiBaTb 3HAa4Y€HMA HAaCTPOEK. ITU PErncTpbl
OOCTYNHbI ANA YTEHUA W 3aNUCK. DTU perncTpbl 3anmcbisatoTca Bo FLASH 1 npy NOBTOPHOM BKAKOYEHUM NUTAHUA
BOCCTaHaBAMBAOTCA.

3HauyeHue Tun 0aHHbIX PasmeweHue Tun 0aHHbIX YmeHue 3anuce
IRO ... No/ib30BaTeNbCKUE AaHHbIE o3y Int16 YTeHune v 3anuchb.
IR999 He CoXpaHsATCcA (-32768 ... +32767)
HR100... | JaHHble cueHapues FLASH Int16 YTeHue 1 3anuce.
HR2000 COXpaHArTCA (-32768 ... +32767)
Talimepeol.

Timer — perncTp Taimepa obpatHoro otcyeTa. B atom peructpe Kaxayto 0,1 ceKyHAY 3HaYeHME YMeEHbLUAeTCs
Ha 1. Mocne Toro, Kak Tanmep goxogut Ao 0 cyeT ocTaHaBamBaeTca. JocTtynHo 16 Taiimepos (O ... 15).
JocTtynHo uTeHune un 3anucb. PaspagHocTb Talimepa 16 6uT, 3HauyeHue Taimepa ot 0 go 65535.

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

. Ne77. B Kaxxgom cueHapum B agpece oT 100 go 112 3anumcbiBatOTCA TUN U

napameTpbl cueHapus. lanee agpec byaet o6o3HavyaTbea RO — Tvn, 3anmcaHHbIn B permcTp 100 (ans cueHapuma
0), R1 — napameTp 1, 3anuncaHHbIl B permuctp 101, R2 — napameTp 2, 3anumcaHHbIn B pernctp 102 n Tak ganee.

Peaucmp RO — Tun cyeHapus

3HayeHue Obo3HayeHue

OnucaHue

0 NOP

MycTana KomaHaa. He Nnpomn3BOAUT HUKAKUX AEUCTBUNA.

1 MATH

LlenoumcneHHble apudmetTmyeckne n butoBble onepalmm:
0 — “=" — paBHoO;

1-“~"—nHBepcus;

2 - “+4+” — NHKPEMEHT;

3-“—"“— pekpemeHrT;

4 - “+” — cnosKeHue;

5 - “-“— BbluMTaHUE;

6 - “*” — yMmHOXeHMue;

7 -“/" — penexwne;

8 - “%” — ocTaToK OT AeneHus;

9 - “+=" — cnoxeHue c NpeablayLnm;

10 - “-=" — BbluMTaAHME U3 NPeablayLLEro;

11 - “&” — 6uHapHaa U;

12 - “|” — 6buHapHaa UNU;

13 - “N” — 6uHapHaa UCKNHOYAKOLLEE UNK;

14 - “<<” — nobUTOBLIN CABUT BJIEBO;

15 - “>>"” — nobuToBbIN CABUT BNPaBO;

16 - “~=" — BuHapHaA nHBepcUs;

17 - “POW” — X B cTeneHu Y;

18 - “SQRT” — KBaZpaTHbI KOPEHb;

19 - “MIN” — BbI6OP MUHMMANBbHOIO 3HAYEHMUS;
20 - “MED” — pacyeT cpeiHero 3Ha4eHus;

21 - “MAX” — BbIOOP MaKCMMaANIbHOrO 3HAYEHUSA;
22 - “LIMIT” — orpaHM4eHne B yKa3aHHOM AMana3oHe;
23 - “ABS” — abcontoTHOE 3HaYeHue.

2 FLOAT

MaTemaTryeckune onepaumnm ¢ 4Po6HbIMU 3HAYEHNAMMU:
1 —SIN - CuHyc;

2 - COS — KocuHyc;

3 - TAN — TaHreHc;

4 - ASIN — ApKCUHYC;

5 - ACOS — ApKKOCHHYC;

6 - ATAN — ApKTaHreHc;

7 - SINH - CnHyc runepbonmyeckumi;

8 - COSH - KocnHyc runepbonunyeckuis;
9 - TANH - TaHreHc runepbonunyeckuis;
10 - EXP — OKcnoHeHTa;

11 - LN - lorapmudm HaTypanbHbIii;

12 - LOG - Nlorapudm aecaTuyHbIi;

13 - POW -Y B cTeneHu X;

14 - SQRT - KopeHb KBagpaTHbIi.

3 PTRW

YKasatenb gna 3anmcm maccuBOB NepemeHHbIX.

4 PTRR

YKasatenb gNAa YTeHMA MacCUBOB NepemMeHHbIX.

Ten/axc: (4872)23-51-50
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5 FOR CosgaHune LMKNoB.
6 SEL BuHapHbIN BbIbOP, MynbTUNNEKcOp. Bo3BpallaeT K-e 3HayeHne 13 BXOAHbIX
nepemeHHbIX.
7 IF Nornyeckne onepaumn IF (R2 ycnosue R5) ¢ ¢yHKUMelN npucBoeHMA U
nepexoaom:
0 — “==" — ecnu paBHo;
1-“l1=" — ecnn He paBHoO;
2-"“>" —ecnn 6onble;
3 - “<” — ecnu meHbLLe;
4 —“>=" —ecnun 6onblue NN PaBHO;
5 — “<=" — ecnn meHbLIe UK PABHO;
6 — “1” — ecnun He BepHo, false;
7 - “&&"” —ecnun true oba onepaHaa;
8—-“||"” —ecnn true ognH 13 onepaHaOB.
8 IFAND Nornyeckme onepaunu IF goHas c A
if((R1.2 R3 Const R4)&&(R5.6 R7 Const R8)) then R9.10 = R11.12
0 — “==" — ecnu paBHo;
1—-“1=" — ecnu He paBHo;
2 —"“>" —ecnn 6onblue;
3 - “<"” —ecnun meHbLLe;
4 — “>=" — ecnu bonblue UIN PaBHO;
5 — “<=" — ec/n MeHbLIEe NN PaBHO;
6 — “1” — ecnu He BepHo, false;
7 - “&&” —ecnu true oba onepaHaa;
8—-“||"” —ecnu true ognH 13 onepaHOOB.
9 IFOR JNornyeckume onepauuu IF asoiiHan c U
if((R1.2 R3 Const R4)| | (R5.6 R7 Const R8)) then R9.10 = R11.12
0 — “==" — ecnu paBHo;
1 - “lI=" — ecnn He paBHO;
2 -“>" —ecnun 6onblie;
3 - “<"” —ecnun meHbLLe;
4 — “>=" — ecnn bonblle AN PaBHO;
5 — “<=" — ecnn meHbLUE NN PABHO;
6 — “1” — ecnu He BepHo, false;
7 — “&&"” — ecnu true oba onepaHaa;
8 —-“||"” —ecnu true ogmH 13 onepaHOOB.
10 GOTO MNepexoga.
11 CALL MNepexon B nognporpammy.
12 RETURN Bbixog 13 nognporpammeil.
13 THRS lNoporosoe pene.
14 TRG Tpurrep.
15 KEY_DO KHonka aBoiHasa be3 nepeKkioveHus.
16 KEY_DB KHonKa ABOMHaA C NepekatoyeHnem.
17 TIMER Talimep.
18 RTC Yacbl 1 gaTa.
19 JAL YnpasneHune Kanwosu.
20 PID Nna perynatop.
21-65535 NOP Myctas KomaHAa. He npon3BoaUT HUKaAKNX AENCTBUIA.

Ten/axc: (4872)23-51-50
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MATH - ApugppmemuuecKue onepayuu R2 = R4 (onepayus) R7:

CueHapuii npon3BoaAnUT apudMeTUYECKME AENCTBMA Ha ABYMSA BXOAHbIMKW OnepaHaamm U NpUcBamBaeT K
BbIXO4HOMY pe3ynbTaTy.

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

4,5 +32767 +32767

BxogHble gaHHble: R3, R4, R6, R7; BoixogHble aaHHble: R1, R2; Onepauua: R5;
Jlorvka paboTbl cLeHapua «apnudmeTnyeckas onepauma» cnegyowan: R1.2 = R3.4 (onepauma) R6.7;
Pernctp R5 - Onepauus:

3HaYeHue Onepauus Oencreuna

0 “=" — paBHO R1.2=R3.4

1 “~" — yHBepcuA R1.2="~R3.4

2 “++” — MHKpemeHT R1.2=R1.2+1

3 “—"— nekpemeHT R1.2=R1.2-1

4 “+” — cnoxeHue R1.2 =R3.4 +R6.7

5 “-“ — BbluMTaHME R1.2=R3.4-R6.7

6 “*” — yMHOMeHUe R1.2=R3.4 * R6.7

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

8 “%” — oCTaTOK OT AeneHun R1.2 =R3.4 % R6.7 ocTtatoK

9 “+=" — cnoxeHune c npegblaywmm R1.2=R1.2+R34

10 “-=" — BbluMTaHME U3 NpeaplayLero R1.2=R1.2-R3.4

11 “&” — bnHapHaa U R1.2 =R3.4 & R6.7

12 “|” — 6uHapHaa U R1.2=R3.4 | R6.7

13 “N” — BuHapHaa MCKNHOYAIOLLEE NN R1.2=R3.4 A R6.7

14 “<<” — nobUTOBbLIN CABUT BJIEBO R1.2 = R3.4 << R6.7(Konnyectso 6u1T)
15 “>>" — nobuTOBbLIN CABUI BNPABO R1.2 = R3.4 >> R6.7(Kkonnyectso 6u1T)
16 “~=" — BMHapHas MHBepCUS R1.2 = R3.4 = (OXFFFF-R6.7+2)

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

18 “SQRT” — KBaZpPaTHbI KOPEHb R1.2 = KBagpaTHbI KOopeHb 13 R3.4
19 “MIN” — BbIBOP MUHMMA/IBHOTO 3HAYEHUS R1.2=(R3.4>R6.7) ? R6.7 : R3.4

20 “MED” — pacyeT cpeaHero 3Ha4eHus R1.2=(R3.4+R6.7)/2

21 “MAX” — BbI6Op MakcuManbHoro 3HavyeHmna | R1.2 =(R3.4 >R6.7) ? R3.4 : R6.7

22 “LIMIT” — orpaHMyeHmne B ANanasoHe 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 M Discrete Inputs HEBO3MOXKHO.
®opmart 3anucu: MATH (R1) (R2) = (R3) (R4) (R5) (R6) (R7)
Mpumep 3anmucn: MATH HR 20 =IR 10 + HR 30

Ten/axc: (4872)23-51-50
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FLOAT - Mamemamuy4ecKue onepayuu ¢ 0pobHbIMU 3HaYeHUAMU

CueHapuii NpoM3BOAUT MaTEMATMYECKME OMepauumn ¢ APOO6HbIMU 3HAYEHUAMM HAA, A,BYMA BXOAHbIMMU
onepaHgaMu U NPUCBAMBAET K BbIXO4HOMY pe3y/bTaTy.

Pernctp RO R1 R2 R3 R4 R5 R6 R7
MNapametrp | 1 MATH | Tun | Per pesynbtata | Tun onepaHa 1 | Onepauma | Tun onepaHa 2
OnanasoH |1 1,3, | 0..2660 0-5 |[-32768... |0-14 0-5 |-32768 ...

4,5 +32767 +32767

BxogHble gaHHble: R3, R4, R6, R7; BoixogHble aaHHble: R1, R2; Onepauua: R5;
CueHapuii paccyMTbiBaeT TPUTOHOMETPUYECKYD OYHKLMIO yrna B paguaHax. CueHapuit paboTtaeT co
3HAYEHUAMN MeHblUe eguHuULUbl. NOCKoNbKy MHTepdeNC nepenaeT TONbKO LENOYUCNEHHbIE 3HAYEHMUA, TO
nepegasaemble 3HavyeHuMa genarca Ha 1000.
Ons 3HavyeHma 1.0 Heobxoaumo BBecTn 1000. Pe3ynbTtaT TaK e yBenmyeH Ha 1000. 3HayeHUA BBOAATCA B
PagmnaHax. Hanpumep, ans 90 rpagycos 6yaet 1,5708 paguwan. SIN(1.571 paamnaH) = 1.000. B peructp R4
Heobxogmmo BBecTn 1571. B pernctpe R2 byget 3HayeHne 1000
Pi*1 paguan = 3,14*1 paanaH. Mockonbky 1 paguan = 57°17'44,8" (57 rpagycas 17 muHyT 44,8 ceKyHa) , 31O
o3Hayvaert 3,14*57°17'44,8" = 180°

Jlornka paboTbl cLeHapua «apnudmeTnyeckas onepauma» cnegytowan: R1.2 = SIN (R3.4);
Pernctp R5 - Onepauus:

3HavyeHue Onepauus Oencreuna

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 - KocuHyc runepbonmyeckmi R1.2 = COSH (R3.4)

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

10 EXP — 9KcnoHeHTa R1.2 = EXP (R3.4)

11 LN - lorapndm HaTypanbHbI R1.2 = LN (R3.4)

12 LOG - lorapuédm aecatTuyHbIn R1.2 = LOG (R3.4)

13 POW -Y B cteneHu X R1.2 =R3.4 B cteneHun R6.7
14 SQRT - KopeHb KBaapaTHbIi R1.2 = KBagpaTHbIi KopeHb 13 R3.4

®opmar 3anucu: FLOAT (R1) (R2) = (R3) (R4) (R5) (R6) (R7)
Mpumep 3anmcm: FLOAT HR 20 =SIN IR 10
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PTRW - yka3zameno 041 3anucu maccueos nepemeHHbIX
CueHapuii N03BO/IAET 3aMNCbIBaTb AaHHbIE B MACCUB AAHHbIX.

peructp | OnucaHue

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

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

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

R4 Tun BxogHoro peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R5 BxoaHoM onepaHpg,

BxogHble gaHHble: R4, R5;

BbixogHble gaHHblie: R1, R2, R3;
YKasatenb MCNONb3yeTcA ANA CO34aHMA MaccnBoB. MOXHO 3anncbiBaTb B PErMCTP C HOMEPOM, YKa3aHHbIM B
apyrom peructpe. Hanpumep, IR[IR23]=IR86, B pernctpe IR23 yKkasbiBaeTcss HOMEpP PEervcTpa B MaccuBe.

®opmart 3anucum: PTR (R1) [ (R2.3) ] = (R4.5)
Mpumep 3anmcu: 00: PTRIR [HR 7] =HR 15

CueHapui | RO R1 R2 R3 R4 R5

napametp | PTRW Tun Bbix pernctpa | Tun ykasatena | peructp | Twun BXx peructpa | Bx peructp

3HaveHue |3 1,3,4,5 0-5 -32768 ... | 0-5 -32768 ...
+32767 +32767

Ten/dakc: (4872)23-51-50 www.razumdom.ru 19
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PTRR — ykazameno 048 ymeHUs Maccusos rnepemeHHbIX
CueHapuii NO3BOIAET YNTATb AaHHbIE U3 MacCcMBa AAHHbIX.

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

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

R2 Tun peructpa 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-Dl, 3- HR, 4-IR, 5-Timer
R5 BbixogHOM onepaHg,

BbixogHble gaHHble: R4, R5;

BxogHble gaHHble: R1, R2, R3;
YKasatenb MCNONb3yeTca ANA co3gaHuA mMaccmeoB. MOXHO 4YMTATb MX PErncTtpa ¢ HOMEPOM, YKa3aHHbIM B
apyrom peructpe. Hanpumep, IR86 = IR[IR23], B pernctpe IR23 ykasbiBaeTca HOMeEp PErNCTPa B MacCUBE.

®opmart 3anucum: PTRS (R4.5) = (R1) [ (R2.3) ]
Mpumep 3anmcu: 00: PTRS HR 15 = IR [HR 7]

CueHapui RO R1 R2 R3 R4 R5
napameTp PTRR | Tun Bx per | Tun ykasatena | Bx peructp Tun Bbix perncrp
3Ha4veHune 4 1-Coils 0-Const Yucno: 0-Const Yucno:
3-HR 1-Coils -32768 ... 1-Coils -32768 ...
4-R 2-Dl +32767 2-DI +32767
5-Tim 3-HR 3-HR
4-1R 4-IR
5-Tim 5-Tim
YKaszatenb Twun Tun Bx pernctp Tun Bbix perncrp
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FOR — yukKnei
CueHapuii N03BOIAET CO34aTb LMKbI.
peructp | NapameTtp
RO 5 — FOR (IR1=R3; IR1<=R4; IR1++) GOTO R5
R1 Peructp unkna (sceraa IR)
R2 Tun pernctpa sHa4YeHU Havana un KoHua umkna: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R3 Perncrtp Hayana unkna
R4 Perncrp KoHua uukna
R5 Appec BbIxoga U3 LMKNa

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

CueHapuii N03BONAET 3aLMKANTL YacCTb CLLEHAPUEB B YKa3aHHOM AMana3oHe N3MeHeHMA nepemeHHoN. Pernctp
R1 6yneTt npnbasnaTbCcsa Ha eguMHULY (MHKPEMEHTUPOBATbLCA) B AMAna3oHe OT YKa3aHHoro B R3 40 yKkasaHHOro
B R4. MNoka 3HayeHune R1 BHYTpU AManasoHa, To 6yayT BbINOAHATLCA CNeAyHoUMe 32 STUM CLLleHapuemM KoMaHabl.
B KOHUge cueHapues Heobxoaumo A06aBuTb KomaHay nepexoga GOTO B Hayano uukna. Hanpumep,

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

02: MATH IR55 = IR55+25; onepauun BHYTpU UMKANa, NnpnbaBaeHne 3HaYeHus
03: PTRW IR[IR35] = IR55; onepauumn BHYTpU LKA, 3aM0OJIHEHME MaccuBa
04: GOTO 01; nepexopg, B Ha4an0 UMKAA

05: IR29=IR28; cneaytow,asa KOmaHaa NOCAe OKOHYaHUA BbIMOAHEHUA UMKNA

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

Ten/axc: (4872)23-51-50

CueHapui RO R1 R2 R3 R4 R5
Tun IR BbibOp Tunenap2 | Tun s nap 2 | Bbibop
5-FOR Yucno: 0-Const Yucno: Yucno: Yucno:
0...2660 1-Coils -32768 ... -32768 ... -32768 ...
2-DlI +32767 +32767 +32767
3-HR
4-1R
5-Tim
Unkn Pernctp unkna | Tun Hayano KoHeL, Aaop
BbIX04a
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SEL — BuHapHwlii ebibop. Myabmunnekcop. TepHapHbIli onepamop.
CueHapuii npucBamBaeT K BbIXOAHOMY PErUCTPY OANH U3 ABYX, TPEX UM YETbIPEX BXOAHbIX PErMCTPOB MO
YKa3aHHOMY HOMepY.

Perunctp | NapameTp

RO 6 SEL - BuHapHbIM BbIGOP.

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

R2 BbixogHoOM pernctp

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

R4 Peructp Bbibopa: 0 unm 1 vam 2 unmn 3

R5 Tun BxogHoro peructpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R6 BxogHowm peructp npun 0

R7 Tun BxogHoro peructpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R8 BxogHowm peructp 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 peructpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R12 BxoaHou pernctp npu 3

BbixogHble gaHHble: R1, R2;
Ycnosue: R3, R4;
BxogHble paHHble: R5, R6, R7, R8, R9, R10, R11, R12;
CueHapuii npuceaMBaeT K BbIXOAHOMY pernctpy R2 3HaueHMe 04HOro nx YeTblpex BXo4HbIX pernctpos R6, RS,
R10 nnn R12 no yKazaHHOMY 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.

dopmart 3anmcn: R1.2 = (R3.4)? R5.6 : R7.8 : R9.10: R11.12
Mpumep 3anmcu: IR10 =SEL (DI 1) ? HR22: HR23:HR24: HR 25
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IF - /locuyeckasa onepayus

CueHapuii BbINoNHAET nornyeckoe ycnosue EC/IN (IF).

perucTp | napameTp
RO 7 - IF (R2 ycnosue R5) Toraa R6=R8 nHaye R6=R9

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

R2 BxoaHon onepaHg 1

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

R5 BxoaHom onepaHg, 2

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

R7 BbixoaHoOWM perncrp

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

R9 BxoaHoM onepaHg, eciv BEPHO

BxogHble aaHHble: R1, R2, R4, R5;

BbixoaHble aaHHbie: R6, R7, R8, R9;

@OyHKumAa: R3;
Jlornka paboTbl cueHapua «Jlormyeckne onepaunn» cieayroLlan:
IF (R2 ycnosue R5) Toraa R7=R9. [leiicTBME BbINONHAETCA OAHOKPATHO U He ByAeT NOCTOAHHO NpPMCBaMBaTb
3Ha4YeHMe Npu BEPHOM ycnoBuu. MNprUcBOEHNE BbINOJHUTCA CHOBA TONLKO KOrga yC/lI0BUE CTaHET HEBEPHO U
CHOBa BEPHO.

3HayeHue bYHKLMA
«==» eC/IN PaBHO

«!=» ecnu He paBHO

«>» ecnn bonblue

«<» ecNu MmeHblle

«>=» ecnv 6onblie NN paBHO
«<=» €CNN MeHbLLEe UAN PaBHO
«!» nornyeckan onepauma HE
«&&»normnyeckan onepauyma U
«| | »nornuyeckan onepauna U

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

O IN/OLNNBAIWIN|FL|O

CueHapui R1 R2 R3 R4 R5 R6 R7 R8 R9
7 - IFE 0-Const | Yncno: | 0- «==», | 0-Const | Yncno: 0-Const | Yucno: | 0-Const | Yucno:
1-Coils | 0..2660 | 1- «!=», 1-Coils | -32768 ... | 1-Coils | -32768 | 1-Coils | -32768
2-DI 2- «>», 2-DI +32767 2-DI 2-DI
3-HR 3- «<», 3-HR 3-HR +32767 | 3-HR +32767
4-R 4- «>=», | 4-IR 4-IR 4-1R
5-Tim 5- «<=», | 5-Tim 5-Tim 5-Tim
6- «!»,
7- «&&»,
8-« |»
Nornyeckas | Tun Bx one- | dyHKumMAa | Tun Bx one- Tun Bbix Tun Bx
onepauma paHg 1 paHg, 2 peructp perncrp
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IFAND - J/loauueckasa onepayus deoliHasa c U
CueHapuii BbinonHAET normyeckoe ycnosue: EC/IN (ycnosue) N EC/IN (ychosue) TOTA pasHo.

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

pernctp | napameTp

RO 8 - IFAND

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

R2 BxoaHom onepaHg, 1

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

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

R6 BxoaHoi onepaHa 3

R7 PyHRUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&Y, 8- «| | »
R8 BxoaHoi onepaHg 4

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

R10 BbixoaHoM perncrp

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

R12 BxoaHoM onepaHg, ecnv BepHO

BxogHble gaHHble: R1, R2, R4, R5, R6, R8, R11, R12;
BbixogHble gaHHble: R9, R10;
®yHKuma: R3, R7;

Jloruka paboTbl cueHapua «Jlormyeckne onepaunn» cieayroLlan:
IF ((R1.2 R3 Const R4)&&(R5.6 R7 Const R8)) Toraa R9.10=R11.12. [eicTBne BbINONHAETCA O4HOKPATHO U He
6yaeT NOCTOAHHO NPUCBANBATb 3HAYEHNE NPU BEPHOM yC10BMU. MpUCBOEHME BbIMOJHUTCA CHOBA TO/IbKO KOraa
ycnoBue CTaHeT HeBepPHO N CHOBA BEPHO.

3HayeHune bYHKUMA

«==» €C/I1 PaBHO

«l=» ecnun He paBHO

«>» ecnu bonble

«<» eCNn MeHblue

«>=» ecnu bonblle NN paBHO
«<=» €CNN MEHbLLE UM PaBHO
«!» nornyeckasa onepauma HE
«&&»normnyeckan onepauyms U
«| | »nornyeckana onepauua NN

dopmart 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

Nojunn|h|WIN | |O

(o]
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IFOR - J/lozuveckas onepayusa 0eoiiHasa ¢ UJIN
CueHapuii BbinoaHAET nornyeckoe ycnosue: EC/IN (ycnosue) UIN EC/IN (ycnosue) TOTJA pasHo.

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

pernctp | napameTp

RO 9 -IFOR

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

R2 BxoaHom onepaHg, 1

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

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

R6 BxoaHoi onepaHa 3

R7 PyHRUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&Y, 8- «| | »
R8 BxoaHoi onepaHg 4

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

R10 BbixoaHoM perncrp

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

R12 BxoaHoM onepaHg, ecnv BepHO

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

Jloruka paboTbl cueHapua «Jlormyeckne onepaunn» cieayroLlan:
ECNIN ((R1.2 R3 Const R4)| | (R5.6 R7 Const R8)) TOIAA R9.10=R11.12. eicTBUE BbINONHAETCA OAHOKPATHO U
He 6yAeT NOCTOAHHO NPMCBAMBATb 3HAYEHUE MPU BEPHOM YCNoBUKU. MpUCBOEHME BbINOIHUTCA CHOBA TO/bKO
KOrga ycnosme CTaHeT HEBEPHO U CHOBA BEPHO.

3HayeHune bYHKUMA

«==» €C/I1 PaBHO

«l=» ecnun He paBHO

«>» ecnu bonble

«<» eCNn MeHblue

«>=» ecnu bonblle NN paBHO
«<=» €CNN MEHbLLE UM PaBHO
«!» nornyeckasa onepauma HE
«&&»normnyeckan onepauyms U
«| | »nornyeckana onepauua NN

Nojunn|h|WIN | |O

(o]

®opmar 3anmcu: 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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GOTO - lNepexoo:

CueHapuii BbINOJIHAET Nepexos Ha ApYryto KomaHAay.

perucTp | napametp
RO 10 - GOTO
R1 Mepexog, (Bo3MOKHble 3HaYeHns 0-77)

BxoaHble faHHble: HeT;
BbixogHble gaHHble: R1;
KomaHga GOTO nepexof no3BonseT MepenpbirHyTb HECKOAbKo cueHapueB. CueHapuu BbINOJHAKOTCA
nocneaosatenbHo ot 0 go 77 n cHosa nosTopAtoTca. KomaHaa GOTO moXKeT BbINOAHATLCA COBMECTHO €
ycnosuem IF. Ecnm Homep cueHapua yKasaH 6onble 77, To byaeT nepexos Ha Homep 0.
Hanpumep:
2: If (IR2 > 30) nepexop Ha 5, MHaye BbINONHUTCA CieAytoLLaa onepayma
3: MATH R7 = R4 * R7
4: GOTO 6
5: MATH R7 = R4 - R7
6: BITS R12 =R4 & R7

®opmar 3anucu: GOTO (R1)
Mpumep 3anmcu: 00: GOTO 125

CueHapuii R1
10 - GOTO Yucno:
0..77
Mepexogn, Homep cyeTumKka KomaHz,
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CALL - IMepexo0 e nodnpozpammy:

CueHapwuii BbINOHAET Nepexos Ha Nognporpammy.

peructp | NapameTtp
RO 11 - CALL
R1 Mepexon, (BO3MOKHble 3HayeHua 0-77)

BxoaHble faHHble: HeT;

BbixogHble gaHHble: R1;

@OyHKUMA: HeT;
Jloruka pabotbl cueHapus «Mepexog» cneayrowan: CALL Homep cueHapus.
3Ta KomaHga paboTaeT TaK e, Kak 1 GOTO, HO 3aNOMMHaEeT HOMep CBOero cueHapua. KomaHaa nossonset
nepenTn Ha nognporpammy. B KoHuUe nognporpammbl ncnonb3yetca KomaHaa RETURN. MoxKeT BbINOAHATLCA
COBMECTHO ¢ ycnosmem. Ecnm Homep cueHapua ykasaH bonblwe 77, To byaet nepexog Ha Homep O.

®opmar 3anmcu: CALL (R1)
Mpumep 3anmcum: 00: CALL 121

CueHapui R1
11-CALL Yucno:
0..77
BbizoB nognporpammbl | Homep cyeTymka KOMmaHz,
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RETURN — Bbix00 u3 noonpoz2pammbi:

CueHapuii BbINONHAET BbIXO4, U3 NOANPOrPammbl.

peructp | NapameTtp

RO 12 —RETURN

JNloruka pabotbl cueHapuma «Mepexoa» cneaytowan: RETURN.
KomaHaa CTaBUTCA B KOHLE CLEHapusa NoANpOrpammbl U AefaeT nepexos Ha caeaylowmi war, otkyaa ooin
caenaH sbi3oB CALL. Hanpumep:

2: If (IR2 > 30) nepexop Ha 100, MHa4e BbINOAHUTCA CneaytolLasn onepauuns

3: MATH IR28 = IR38 * |IR7

4: MATH IR7 = DI4 - IR7

5: BITSR12 =R4 & R7

6: MOV Coil3=R12

99: GOTO 0; nepexop, B Ha4aNo anropmTma

100: MOV IR7 =25

101: MATH IR38 = DI4 * IR7

102: RETURN; Bo3BpaT 13 noanporpammel

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

CueHapuii
12 - RETURN
Bbixog, 3 nognporpammbl
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THRS - lNopozoeoe pene:

CueHapuii NO3BONSAET NONYYUTb AUCKPETHOE 3HAYEeHWE M3 aHANIorOBOro 3HAYeHUs. ABAAETCA aHa/orom
Tpurrepa WWmuara. NepekntoyeHne NponcxoauT Npu yCTaHOBAEHHOM nopore. PasHuua B NOporax BKAOYEHUA
1 BbIK/IIOYEHMA YCTAaHAB/IMBAETCA B PErnMcTpe rucrepesuc.

pernctp | napametp

RO 13 - Noporosoe pene

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

R2 BbixogHoOM pernctp

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

R5 Tun peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R6 Peructp c noporosbim 3Ha4YeHNEM

R7 'mctepesuc, (KoHcTaHTa)

R8 nHeepcua (0-HeT, 1-uHBEpPCHKA)

BxoaHble gaHHble: R3, R4;
BbixoaHble aaHHble: R1, R2;
KoadouumeHTsl: R5, R6, R7, R8.

Jlorvka BbINONHAET OAHOKPaTHOE AENCTBUE, T.€. COBbITUE U HE AEPKUT BbIXOA, B OAHOM COCTOAHUW. Mo3ToMy
nocne BKAOUYEHUA pesie ero MOXKHO BbIKIOUYUTb 3anucbto B pernctp Coils.

Jlorvka paboTbl cueHapua «Moporosoe pene» caeaytoLlas.

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

Ecnn 3HaueHMe 6onblue 3a4aHHOrO, TO BKAOYAET pese.

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

Ecnn 3HaueHne meHblue 3a1aHHOTO, TO BbIK/IOYaET pene.

BxogHoe 3HaueHMe MOoXKeT bbiTb 3HayeHue ALM, nepecumTaHHble 3HAYEHMA, AMUCKPETHble 3HAYEHUA WM
No/ib30BaTeNbCKME AaHHbIE.

dopmart 3anmcu: 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 No3BONAET caenaTb NEPEKNOYEHME BbIXOAA C BbIKHOYEHHOIO COCTOAHMA Ha BKIIOYEHHOE U
0b6paTHO NPU KPATKOBPEMEHHOM HaXKaTUM KHOMKM.

peructp | napametp

RO 14 =Tpurrep

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

R2 BbixogHoOM pernctp

R3 Tun BxogHoro peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R4 BxoaHoM pernctp

R5 Noporosoe 3HayYeHMe, KOHCTaHTa

BxoaHble gaHHble: R3, R4;

BbixoaHble aaHHble: R1, R2;

MNapameTpsbl: RS.

// 0= Tun=14, 1= Tun, 2= BbIX perucTp, 3= Tmn, 4= BX pernctp, 5= nopor
Noruka paboTtbl cueHapusa «Tpurrep» cnegytoLlasn:
MpM YETHOM HaXaTUM B PErucTpbl 3anucbiBatoTca 3HayeHus 1. Mpu HEYETHOM HaXKaTUM B PErucTpbl
3anucbiBatoTca 3HavyeHuA 0. NoporoBoe 3HaYeHMe — 3TO YPOBEHb, MPU KOTOPOM NPOUCXOAUT NEPEK/IIOUEHME.
Ona puckpeTHoro Bxoda 3anucaTb 3HavyeHue 1. JIornka BbIMoJIHAET 04HOKpaTHOoe AeicTBme, T.e. CODbITUE U He
OEPKUT BbIXOA, B OAHOM COCTOAHMU. [103TOMY NOC/ie BK/IIOYEHMA PENe ero MOXKHO BbIKAOYUTb 3aNUCbIO B
peructp Coils.

®opmar 3anucu: TRG (R1.2) =0 or 1, In (R3.4) th (R5)
Hanpumep, TRGIR5=00r1,In HR110th 2
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KDO - KHonKa c yoepycaHuem.

CLI,EHapMVI NO3BOJIAET NEPEKNIOYNTL OAUH KaHa/ pesie KPpaTKoBPeEMEHHbIM HaXXaTuem KHOMKU U BbIKNTHOYUTb
HECKO/JIbKO KaHasnoB pene, 40/NTMM Ha*XaTUuem KHOMKMU.

Pernctp | napametp

RO 15 — KHOMKa ¢ yaepaHnem

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

R2 Homep BxogHoOro permcrpa

R3 Homep pene Coil npn KpaTKOBpEMEHHOM HaXKaTuUmn

R4 Tun peructpa: 1-Coils, 3-HR, 13-HR, 23-HR, 4-IR, 5-Timer
RS Homep BbIXOA4HOMO perncrpa npu yaepaHum KHOMKK
R6 3Ha4veHune

R7 Bpems yaep»kaHma KHonku (B 0.1 cek)

BxoaHbie aaHHble: R1, R2;

BbixoaHble aaHHbie: R3, R4, R5, R6;
NapameTpsbl: R7
CueHapuii No3BOJIAET MEPEKNOUYNTD C BbIK/IOYEHHOINO COCTOSHUA Ha BKJIIOYEHHOE M 0OpaTHO KaHan pere,

YKa3aHHbIN B R3 Npu KPaTKOBPEMEHHOM HaXKaTUM KHOMKM.

Mo3BoNAET U3MEHUTb 3HAYEHME BbIXOAa, YKa3aHHOro B R4 npu yaepaHuUM KHOMKKW 6onblie BpemeHu B R5.
Ona pene DRM88R morKHO B permctp HR5 3anmncatb umcno, meHatowee cpasy COCTOAHME BCEX 8 KaHANOB.
Ecnu B R4 yKasaH 3 (HR), To cueHapuit 3anuwet B R5 3HayeHue R6. M3meHUT Bce KaHasbl.
Ecnun 13 (HR), To cueHapuii TONIbKO BbIK/OYMT YKa3aHHbIE KaHa/bl, He MeHAsA apyrue kaHanbl (R5 &= ~R6). Mpwu
R6=15 (0b00001111) BbIKNOUUT TONbKO 1, 2, 3, 4 KaHa/bl, OCTa/IbHble OCTABUT HEM3MEHHbIMW.
Ecnu B R4 yKasaH 23 (HR), To cueHapuil TONIbKO BKAKOYUT YKa3aHHbIE KaHa/bl, He MeHsa apyrue KaHanol (R5 |=
R6). Mpu R6=51 (0b00110011) BKAOUMT TONBKO 1, 2, 5, 6 KaHa/bl, OCTaNIbHble OCTaBUT HEU3MEHHbIMU.

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

Mpumep 3anuncu: 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-DlI 13-HR
3-HR 23-HR
4-IR 4-IR
5-Tim 5-Tim

KHonkKa Tun BXO/A, Penel Tun Pene 2 3HaueHue | Bpems

0,1S
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KDB - KHonKa ¢ yOepycaHuem.

APYroi KaHan pene, 40TMM Ha)KaTUEM KHOMKM.

peructp | napametp
RO 16 — KHOMKa C yaep*aHnem

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

R3 Homep pene Coil npn KpaTKOBpEMEHHOM HaXKaTuUmn
R4 Homep pene Coil npu ygepaHMmM KHOMKM

R5 Bpemsa yaeprkaHua KHonku (B 0.1 cek)

BxoaHbie aaHHble: R1, R2;
BbixoaHble gaHHble: R3, R4;

MapameTtpsbl: RS

CLLEHapMVI NO3BONAET MepeKNoYnTb C BbIKIIOYEHHOIO COCTOAHMA HaA BKJIlOYEHHOE U O6paTHO KaHan pene,
yKa3aHHbIl7I B R3 Npun KpaTkoBpemMeHHOM HaXXaTun KHOMKW. 7 NnepeKkntoyYnTb C BbIKJIKOYEHHOIo COCTOAHMA Ha

BK/IlOUEHHOE M 06paTHO KaHan pese, yKasaHHbIM B R4 Npu yaepKaHUM KHOMKK 6onblue BpemeHu B R5.

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

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

CueHapui R1 R2 R3 R4 R5

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

KHonka Twun BXOS, Pene 1 Pene 2 Bpema 0,1S
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TIMER - Taiimep.
CueHapuii N03BONAET BbINONHATb COOLITUA NO TaNMepYy.

pernctp | napametp
RO 17 - Taimep

R1 Homep Talimepa

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

R3 MaKcumanbHoOe 3HauYeHUe Talimepa

R4 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer, 6-PC
R5 BbIXO4HOM PerncTp Uam nepexoq Ha 4pyron cueHapum

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

R7 BxoaHom cueHapuii

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

Jloruka paboTbl cueHapus «Talimep» cneayoLLan:

CueHapuii onpawmnsaeT nepeMeHHyto Timer ¢ yKa3aHHbIM Homepom. loctynHo 16 Taimepos oT 0 go 15. 31a
nepemeHHasa ymeHblaeTca Ha 1 kaxgble 0.1 cek. Korga nepemeHHaa goxogmt go 0, To B nepemeHHyto Timer
3aMncbiBaeTCA HOBOE 3HaYeHWe Tammepa u3 permctpa R3 1 BbinonHAET KomaHay. MNocne aToro nepemeHHasn
TaMMepa CHOBA HauyMHaeT obpaTHbIM oTcyeT. MaKcMmanbHOe 3HayeHWe Talimepa MOXKHO B3ATb M3 Nboro
pernctpa, BKAYaA 3Ha4YeHMe CaMoro Tamnmepa, 3TO MOXKET NPUBE3TU K 3aUUKINBAHMUIO.

Ecnn B pernctpe R5 yKasaH TMn 6, TO NPOU30OMNAET Nepexos Ha CLLeHapUii ¢ agpecom, ykasaHHbim B R6. Ecam B
pernctpe R5 ykasaH tvn ot 0 4o 5, To BbINONAHUTCA KOMaHAa npucsoeHuA: RS = R7.

®opmar 3anucu, ecam (R4<6): TIME (R1) = (R2.3) TO (R4.5) = (R6.7)

®opmar 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 s R2 | 1-Coils Tun e R4 | 1-Coils Tun B R6
2-DI 2-DI 2-DI
3-HR 3-HR 3-HR
4-|R 4-|R 4-IR
5-Tim 5-Tim 5-Tim
6-PC
Tanmep Homep ™n 3HayeHue | TMN Bbix T™mn BxoaHoM
Tanmepa Talimepa pernctp cLueHapumn
TIMER
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RTC - yacbl u dama

CueHapuii N03BONAET BbINONHUTbL AEMACTBMA NPU HACTYNNEHUN 3a4aHHOMO BPpEMEHU

pernctp | napametp

RO 18 —RTC

R1 ™mn: 0 — HeT; 1 — ExxemecauHo; 2 — ExxeHeaenbHo; 3 — ExxeaHeBHo; 4 - Kaxabin yac; 5 - Kaxxayto
MUHYTY

R2 [JeHb — ona «exxemecA4yHO» UAN MacKa Hegenu — ANa «exkeHeaesibHO»;

R3 yacbl (0-23),

R4 MUHyTbI (0-59),

R5 cekyHAabl (0-59),

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

R7 BbixoaHoM perncrp

R8 Twun peructpa: 0..5

R9 BxoaHoW onepaHp,

BxoaHble gaHHble: R8, RY;
BbixogHble gaHHble: R6, R7;
MapameTpsbl: R1 —R5.

CueHapuii NO3BO/IAET BbINOJHUTL CLEHAPUI NpucBoeHns unm nepexoq CALL npu HacTynaeHum yKkasaHHOro
BPEMEHMU N AaThbl.

1 — ExxemecaYHO: BbIMOJIHAET AENCTBUA KaXKabl MeCAL, B YKa3aHHbIN AeHb, Yac, MUHYTY U CEKYHAY.

2 — ExXeHeaelbHO: BbINOMHAET AENCTBUA KaXKAYI0 HEAE/IO B YKa3aHHbIe AHU HeAenu, 4ac, MUHYTY U CeKYHAY.
3 — EXXeIHEBHO: BbIMOJIHAET AEMCTBUA KaXKabli AeHb B YKa3aHHbIM Yac, MUHYTY U CEKYHAY.

4 — Kaxkablii 4ac: BbINOIHAET AEMUCTBUA KaXKAbl Yac B YKa3aHHYIO MUHYTY U CEKYHAY.

5 — Kaxkayo MUHYTY: BbINONHAET AENCTBUA KaXKAY0 MUHYTY B YKa3aHHYIO CEKYHAY.

Hanpumep, ana Tmna: 2 — EXXeHeaenbHO HYXKHO 3anucaTb CleAytolmne 3HaYeHUA:

RO=9;
R1=2T1un;

R2 =1 macKa Hegenu;

R3 =10 yvac;

R4 = 11 muHyTa;

R5 =12 cekyHAa;

R6 = Tnn 6 nepexon;

R7 =25 agpec nepexoga

Hanpumep, gna Tmna: 4 — Kaxgblit Yac HeobxoAMMO yKa3aTb:

RO=09;
R1=4T1un;
R2 =0;

R3 =20 yvac;

R4 =21 muHyTa;

R5 = 0 cekyHAaa;

R6 = 1 tun Coils;

R7 = 1 Homep pene;

R8 = 0 KOHCTaHTa;

R9 = 1 BKkAtoveHme 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 TOIR 7 =28

CueHapui | 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 ...
ExxemecsyHo; 2-DlI +32767
2- 3-HR
E)xeHenenbHo; 4-IR
3- 5-Tim
ExXeaHEBHO; 6-PC
4 - Kaxkapii
yac;
5 - Kaxkagyto
MUHYTY
Yacel Tun Talmepa JeHb Yacbl | MUHYTbI | CeKyHAb! | Tun BbixogHoM | 3HaueHMe,
nnu perucTpa: | perucrp 3anucbiBaemoe
Heaens B perucrtp
Macka gHen Hepgenu (gns Tanmepa Tvna - ExxeHeaenobHo):
baut 3HaueHune
1 MH
2 BT
4 Ccp
8 yuTt
16 nrt
32 Cb
64 BC
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JAL - YnpaeneHue Manio3u.
CueHapuii N03BONAET OPraHM30BaTb MPOLLECC YNPABAEHUA NPUBOLOM, B YAaCTHOCTU »KaNto3MW.

peructp | NapameTtp

RO 19 JAL

R1 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R2 BXxo4HOM perucTp MCTOUYHMKA AaHHbIX (TMN YKa3aH Bblwe)
R3 Noporosoe 3HayeHune

R4 KaHan pene gna oTkpbITUA

R5 KaHan pene gna 3akpbitma

R6 Bpemsa cpabaTtbiBaHuA (0.1 cek)

BxoaHbie aaHHble: R1, R2;

BbixogHble gaHHble: R4, R5;

MapameTpbl: R3, R6.
Mpu N3MEHEHUM BXOAHOrO perncrpa 6osblue 0 NPOUCXOAUT BKIOYEHME KaHana pesie OTKPbLITUA, BblAEepKKa
331aHHOro BPEMEHMU U BbIK/IOUYEHME 3TOro pene. Mpu U3MeHeHnn BXOAHOro perncrpa pasHom 0 npoucxoamt
BK/IIOMEHWE KaHaNa pene 3aKpbITUA, BblAEPrKKa 3a4aHHOI0 BPEMEHM N BbIK/KOYEHME 3TOTO pene.

dopmart 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 Yumcno: Yucno Yucno Yucno:
1-Coils Tun B R1 | Tun - Const Tun - Coils Twun - Coils | Tun - Const
2-DI 0...65535 0...255
3-HR
4-IR
5-Tim
YnpasneHue | TMn BxoaHom MNoporosoe | KaHan pene | KaHan pene | Bpema
npMBOAOM perucrp 3Ha4yeHue ans ans CcpabaTtbiBaHKUA
OTKPbITUA 3aKpbITUA
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PID - [N pecynamop.
CueHapuii N03BONAET OPraHM30BaTb NPOMNOPLUUOHANBHO MHTerpupytowee aubdepeHumnpyoLlee
perynMposaHune HarpesaTe/ibHbIM 3/IEMEHTOM.

peructp | NapameTtp

RO 20 PID

R1 BbIxoAHOM perncTp — KaHan pene

R2 BxogHow pernctp — nsmepeHHoe 3HadyeHue (IR)

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

R4 BxoaHow pernctp — 3agaHHoe 3HaYeHue (ycTaBKa)

R5 KP - KoadpdumumeHT nponopLmMoHaNbHOM cocTaBaAowWen (KOHCTaHTa)
R6 KI — KoadpdumumeHT nHTerpmpytowein coctasnsatowen (KOHCTaHTa)

R7 KD - KoadduumeHT anddepeHumpytowen coctaBnstowen (KOHCTaHTa)
R8 CycleTime — Bpems, cek (KOHCTAHTA)

R9 P - MponopumoHanbHaa coctasaatowas (IR)

R10 | - UHTerpupytowan coctasaatowas (IR)

R11 D - anddepeHumpytowan coctasnstowas (IR)

R12 MV — Pe3ynbTaT - Bblaenaemon mowHocTn Harpesatenem (IR)

BxogHble gaHHble: R2, R3, R4;
BbixogHble gaHHble: R1;
Pesynbtat: R12;
MapameTpsl: R5, R6, R7, R8.
DE = SP - PV; PasHOCTb meXxay nsmepeHHbIM 1 3a4aHHbIM 3HaYeHNeM;
P = Kp*DE; NponopunoHanbHaa cocTaBasoWwasn;
| =1+ Ki*DE*CycleTime; UHTerpupytoLian coctaBasioLLas;
D = Kd*(DE - DE_last)/CycleTime; anddepeHumpytouiaa cocTaBnaoLLas;
DE_last = DE; npeablayLiee 3Ha4eHMe Pa3HOCTU 3HAUYEHNI;
MV =P + | + D; Pe3ynbTaT BblAeNAEMON MOLLHOCTN HarpeBaTe/IeM.
®opmart 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)
MNapameTtpobl 9,10,11,12 5TO NpOMEKYTOUHbIE AAHHbIE MO3TOMY HE UCMOJIb3YHOTCA.

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

2-DI

3-HR

4-IR

5-Tim
nna KaHan pene | Uam ™n 3agaHHoe
perynatop 3Ha4YyeHue 3HayeHue
R5 R6 R7 R8 R9 R10 R11 R12
Yuncno: Yucno: Yuncno: Yucno: Yucno: Yucno: Yucno: Yucno:
Tun - Tun - Tun - Tun O - -32768 ... | -32768 ... | -32768 ... | -32768 ...
Const Const Const Const +32767 +32767 +32767 +32767
KP Kl KD Time P I D MV
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8. MO pgna ynpaBneHna n HaCcTpoknu 610KoB

YnpaBaatTb MOAYNSAMU, HACTPOUTb MOAY/IM M HAaMMCaTb CLEEHAPUN MOMKHO 3anucblo B pernctpbl Modbus
HEeoBHXOAMMbIX 3HAUEHUIA C MOMOLLLbIO PA3/IMYHbIX MPOrPaMM:

8.1. npoepamma ModbusPoll

Mporpamma No3BoAAET YMTATb M 3aMMCbIBaTb B perncTpbl Atobble 3HaueHus. Mporpamma yHUBepcasbHas,
No3TOMy €€ NpUAEeTca HaCTPaMBaTb CAMOCTOATE/IbHO M cneumduyeckme gaHHble OHa He pacmndpoBsbiBaeT.

4 Modbus Poll - DRM88R_KNB - O x
File Edit Connection Setup Functions Display View Window Help
DEEE&|X|™[S 3|05 0615 16 22 23 101 T K2
DRM... [= (& =] == ]=] === DRMBER_Input [==@]=] DRM88R_KNB =N 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| 000D Alias| 00010 Alias| o000 Alas| 00040 Aliss|  00050]  Alias 00060
[} Agpec a [l[o B I | 0 0 [fle] K o N 0 B 0
4] Mapawm nopra 0 1| Penel 0 (1] Bxopl 1 1| Bxoal -24586) K*X/N+B 0 DISCRET? 1 1 N 0| B 0| K 0
BT 8 | l2 pene2 o ||l2] Bxoaz 1 [|l2] Bxoa2 24328 KkewneB 0 DISCRET2 1 {2 I K 0 N 0
E Bpema seikn 0 73 Pene3 0| _3 Bxog 3 1 _3 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 Pa’\e- ; Pene 3 0 _5 Bxog 5 1 _5 Buxoa 5| -24586  K*X/N+B 0 DISCRETS 1 ? B 0| K 0|
] -1 _5 Pene 6 0 E Bxog 6 1 E Buxop 6/ -24586  K*X/N+B 0 DISCRETH 1 ; K 0| N 0|
7 -1 ? Pene 7 0 ; Bxog 7 1 ; Bixop 7| -24586  K*X/N+B 0 DISCRET? 1 ; N 0| B 0|
; -1 E Pene 8 0 E Bxog 8 1 ; Buxop 8 -24586  KFX/N+B 0 DISCRETS 1 ; B ) K )
; -1 _9 0 E 0 E 0| 0| 0 E K 0 N 0
DRMB88R_HR100_scen = [E][=]
Tx=70:Err=2:1D =1: F = 03: SR = 1000ms
| Alias 00100 Aha;l 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
77 Pernctp 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 EX 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
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8.2. npoepamma RDControl Modbus 3

Mporpamma No3BoAsET yNpaBaATb U HacTpausaTb moayau PA. Mporpamma onTMMU3NpPOBaHa Aas paboTbl €

MOoAYNAMM PasymHbIN OM M MOXKET paclindpoBbIBaTb MNOJyYEHHbIE AaHHble. [fporpamma He moxKeT
co3faaBaTb CLEeHapuu.

% RD Control ModBus

Coeannerme  [MNogknrouennbie yerpoicrea  Wndopmeper  Hactpeikn nporpammer Mncrpymentel Mndopmauma
| coeguuenne i

= coM7

IHaCT OMKa yCTpOWCTEA I CocToAune I,0 CocToAune I,/0 CocToAune I,/0 BCe perucTphl
Holding Registers Input Registers Discrete Inputs Coils(Relays) Extended mode
|DRM8816M ;Hﬂgl 8- KaHaNbHbIF penelHblil MCMONHMTENBHBIA MOLYNb
Ajpec | cogepxumoe | 3Hauenne | onmcanve |

0 0x0000 oo Kanan 0

il 0x0000 Oao KaHan 1

2 0x0001 a Kanan 2

& 0x0001 at Kanan 3

4 0x0001 al Kanan 4

5 0x0001 al Kanan 5

6 0x0001 1 KaHan 6

7 0x0000 Kauan 7

8.3. npoepamma RDControl Modbus 4

I'Iporpamma NO3BONIAET YyNPaB/ATb U HACTPANBATb MOAY/IU U CO34aBaTb CUEHAPUN. I'IporpaMIvla

ONTUMM3UpPOBaHa ANA PaboTbl C MOAYNAMU Pa3yMHbI 4OM U MOXKET paclumMdpoBbIBaTb NONYYEHHbIE AaHHbIE
M co3aaBaTb CLeHapuu ana paboTtbl 610Ka.

RDCMB4

®arn OxkHa Coeawnenve Pervcpel  HacTpoikwn

Yerpororaa Kanans  CLsHapuK

MNOP
MNOP
MOP
MOP
MNOP
MNOP
MNOP
MNOP
MOP

Yetpoiicra [N | Cuenapmn | Bopwwiesamiwe  |Kowwewrapwn |
1 (DRMB8R) -
B
2
3
4
5
6
8
1

MOP

1 NOP
12 NOP
13 NOP
14 MOP
15 MOP
16 NOP
17 NOP
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