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DDL84R MHCTpyKUMA NO HAacTPonKe Moayns

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.

Ten/akc: (4872)23-51-50 www.razumdom.ru 2


https://ru.wikipedia.org/wiki/RS-485
https://ru.wikipedia.org/wiki/Modbus
http://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b.pdf

RAZUMDOM P

DDL84R MHCTpyKUMA NO HAacTPonKe Moayns

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

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

2.3. MNapamempsi o ymMoAa4YaHuo:
Appec 1 napameTpbl MOXKHO COPOCUTL MO YMONYAHMIO, 3aMyCTMB MOZAY/Ib C HAXKaTOM KHOMKY. Yepes cekyHAay
nocsie BKAOYEHMA KHOMKY MOXHO OTNYCTUTb. KHOMKa Haxo4uMTcA Ha naaTte noa IMLEBOM NAaHeNbio MOAYNA.
KHONKy MOXHO Mcnonb3oBaTb BO Bpema paboTbl M 3apeincTBoBaTb €€ B anroputmax pabotbl. CocToAaHue
KHOMKM MOXHO npo4vuntaTb B pernctpe IR9019 n B peructpe DIO.
MapameTpbl N0 YMOAYAHMIO:

Appec moayns: 1 (meHseTca B pernctpe HRO)
CKopoCTb: 9600 6uT/cek (meHaeTca B permctpe HR1)
BUT AaHHbIX: 8 61T (He meHAeTcA)
YéTHoCTb: Het (6€3 HEOH6XOAMMOCTM HE MEHATD)
Ctonosbix 6UT: 2 (6e3 He0bX0AMMOCTUN HE MEHATD)

Peaucmp | OnucaHue peaucmpa lMocne cbpoca

HR9 YpoBeHb BO BCeX KaHanax 100%

HR10 Bpemsa nameHeHua kaHan 1 1 mc

HR11 Bpemsa nameHeHunsa KaHan 2 1 mc

HR12 Bpemsa nameHeHunsa kaHan 3 1 mc

HR13 Bpema nameHeHua KaHan 4 1 mc

HR14 YacToTa LULMM 100 I'y

HR15 3anonHeHue WM 1023

KoHdurypaumsa n cueHapum pabotatot B O3Y, Ho coxpaHsatoTca Bo flash namsaTtu. Mpu BKAOUEHUM 3arpyrKatoTca
n3 flash B O3Y. Agpec n napameTpbl coxpaHstoTca cpasy. OcTasibHble HACTPOMKU COXPAHSOTCA pa3 B MUHYTY.
CYyeTyMKKM 1 HapaboTKa YaCcoB CoxpaHAlOTCA pas B 8 YacoB. 1A NnpuHyanTenbHoro coxpaHeHusa ns 03Y so flash
HY»HO 3anucaTb 1 B permuctp HR92. Mpu yTeHNM byaeT BO3BpaLLATbCA KONMYECTBO LUMKNOB nepesanucu flash.
Pezucmp | OnucaHue pecucmpa 3anuce YUYmeHue
HR 92 CoxpaHeHue u3 O3Y Bo flash | Jlioboe 3HaueHne CyeTuuK 3anucen
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3. KoHTponb u ynpasneHue mogynem.

MpoTokon obmeHa gaHHbiMM Modbus nogpasymeBaeT HainuMe B CETU MacTepa, KOTOPbIM SABASETCS
KOHTpoAnep 1 252 nog4ymMHeHHbIX. [JaHHble MOAYNN ABNAETCA NOAYMHEHHBIM U MOTYT TO/IbKO OTBEYaTb Ha
3anpocbl MacTepa.

[aHHble gna ynpaBneHuUs AeNATcA Ha BXOAHble, NOJyYeHHble CO BX0A40B moayns. N Ha BbIXOoAHble
AaHHble, BO3AENCTBYIOLMNE HA BbIXOAbl MOAYAA.

YnpasneHue moaynem no npotokony ModBus ocywiectBnaeTca 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 HauuHatotca ¢ 0 u
3aKaH4umMBatoTcA 65535. NepeyveHb M oNMCaHMe PErnMCTPOB YKa3aHO HUXKe.

[aHHbIX N06bIX pPerucTtpos nepegarTca ABymA 6HalTamu. B 3aBUCMMOCTM OT TUMNOB AaHHbIX MX
MaKCMMa/IbHble 3HaYeHMA MOTYT BbITb CreaytoLme:

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

- 3HAYeHUA C 3aNATON. 3HAYEHUA NepesatoTca B TbiCAYHbIX Aonax. UHTepdenc nepesaeT TONbKO Lenble
3HayeHuA. 3HadveHuto c 3anatoit 1.000 cootsetctByeT 1000 B Modbus. 3HauveHuto c 3anatoit 0.001
cooTtBeTcTByeT 1 B Modbus. B KoHTponnepe 310 unmcno HyxHo pa3aenntb Ha 1000. B pesynbTate nonyumtca
4YMUCNO C TbICAYHBIMM A0NAMWN. 3HAYEHUA C NNABatOLWLEN 3aNATOM MOAYAN He NOALEPKUBALOT.
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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

Mpu 3anucuK 1 ycTtaHaBAMBaETCA NpeablayLWmin ypoBeHb, ycTaHoBAeHHbIM B HRS - HR8. Mpu 3anucu 0 - ypoBeHb
0. YuTaTb 1 3aNnCbIBaTb MOXKHO TO/bKO B perncTtpbl Coils 0 - Coils 4. Mpwu uteHun permctpos Coils 5 ... Coils 65535
moay/sb BepHeT owmnbky “lllegal Data Adress”.

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

Peazucmp | OnucaHue peaucmpa Juana3oH lTocne
3Ha4yeHuli cbpoca

HRS5, YpoBeHb B KaHane 1 0... HR15 0

HR30

HR®6, YpoBeHb B KaHane 2 0... HR15 0

HR31

HR7, YpoBeHb B KaHane 3 0... HR15 0

HR32

HRS, YpoBeHb B KaHane 4 0... HR15 0

HR33

HR9, YpoBeHb BO Bcex KaHanax B % | 0...100 100

HR34

YposeHb B permctpax HR5 — HR8 (HR30 — HR34) meHseTca B aAnanasoHe ot 0 10 3HaYeHUA, YCTAaHOB/IEHHOTO B

HR15. lMpu 3HavyeHMn 0 BbIXOA MONHOCTbI BbIKAOUMTCA, TpaH3uctop LUWM 3akpbiT, Ha Bbixoge 0-10B
HanNpPsA)KeHne NOoJIHOCTbIO NponageT. MNpu 3HaYeHUM MaKCMManbHOM Ha Bbixode byaeT yposeHb 100%. Ecau
3anuMcaTb 3Ha4YeHWe H6onblle MAaKCMMANbHOrO, TOrAa MOAY/b YCTAaHOBUT MAKCMMaNbHbIM ypoBeHb 100% wu
BepHeT owwmnbKy «lllegal Data Value».
MpW OTKNOYEHUM NUTAHUA YPOBHUM B KaHanax 1 - 4 1 ypoBeHb 06LWMIA coxpaHATCA B perncTpbl Backup. 3710
ayelrkm O3Y, nutatowmeca ot 6atapenkun. Mpu ycnosumn, 4to 6aTapeiKka NnogKkAOYEHa, NPU BKAOYEHUM NMUTAHUA
BOCCTAHOBSITCS paHee YCTaHOBJIEHHble YPOBHU. Ecan bGatapelika OTKAKO4YeHa, Torga YpOBHM B KaHanax
yctaHosaTca B 0, a o6wumii 8 100.
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4.2. KoHTponb BXOA0B.

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

02 Discrete Inputs (DI).

Pernctpbl Discrete Input (DI) xpaHaT cocToaHne ANCKPETHbIX BXOAOB. ITU PErUCTPbl MOXHO TOJ/IbKO
untaTb KomaHgamu Modbus. 3 aToro peructpa MosKHO UMTaTb COCTOAHME AMUCKPETHbIX BXOA0B.

Peaucmp | Auana3oH HasHavyeHue
OaHHbIX DDL84R
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
DI 9 0..1 Bxozn 9
DI 10 0..1 sxog 10
DI 11 0..1 sxog 11
DI 12 0..1 Bxog 12

3HaveHne 0 cooTBeTCTBYET MUHUMANbHOMY HANpAXEHWI0 Ha BXxoAe, a 3HayeHne 1 cooTsBeTcTBYET
MaKCMMabHOMY HanpaxeHuto. Ecin Ha Bxoa, NOAKAOUYMTL KHOMKY, TO MPW 3aMbIKaHWUM KHOMKW Ha 06K, Ha
BXo4e byaeT MrMHMManbHoe HanpsaxxeHue n DI byget nokasbiBatb 0. A Npu pasmbiKaHUN KHOMKK, C MOMOLLbIO
NOATArMBAOLLErO Pe3nCTopa BXOAHOE HanpaXKeHme NnogHUMETCA A0 MaKkcumanbHoro n DI nokaxet 1. T.e. npu
Ha*KaTol KHonKke — 0, npu oTnyLeHHon — 1.
Bxoapbl 9 — 12 3TO KOHTaKTbl Ha nnaTe nog Ha3BaHMem DIN1 — DIN4. OHn noaKNto4YeHbl HENOCPEACTBEHHO K
MWKPOKOHTponepy 6e3 uenen 3awmTol U GUAbTPALMN.
B pernctpe IR19 MOKHO Npo4YnTaTh CPasy BCe AMCKPETHbIe BXxoabl. Kaxabii BXxo Ha oTaesbHom bute. IN1
ycTaHasnmBaetca B 6ute 0, IN8 yctaHaBanBaeTca B bute 7.

1)
2)

Peacucmp | Auana3oH HasHayeHue
OaHHbIX DDL84R
IR19 0..255 JONCKpeTHble BXOAbl NOBUTHO

Bxoapbl MoryT paboTaTb B UMMNY/IbCHOM PEXUME.
CyeTunk MMNybCcoB BXoA0B. MaKCcMManbHOEe 3HAYEHME CHETYMKA KaxKaoro Bxoaa 64 buta.

YactoTomep wMmMNynbcoB Ha Bxoge. [loacyuTbiBaeT KOAMYECTBO MMMNY/bCOB 33 OMNpenesieHHbIn
NPOMENKYTOK BPEMEHM.

04 Input registers (IR).
Peaucmp Juana3oH 0aHHbIX HasHaueHue
DDL84R
IR100-1IR 103 0...18446744073709551616 CyeTumK BXO40B NO 4 pernctpa Ha
IR104 - IR 107 KaHan
IR108 - IR 111 KaHanbi 1 -8
IR112- 1R 115
IR116- 1R119
IR120- IR 123
IR124 - IR127
IR128 - 1R 131
IR200- IR 203 0...65535 Yactotomep KaHanbl 1 -8
IR 204 - IR 207
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IR 300-1IR 303 0...18446744073709551616 CyeTumkK nocne nepecyetano 4
IR 304 - IR 307 perucTpa Ha KaHan
IR308 - IR311 KaHanbi 1 -8

IR312- 1R 315

IR316- 1R 319

IR320- 1R 323

IR324 - IR 327

IR328 - 1R331

IR 400 - IR 403 0...65535 YacTtoTomep nocne nepecyerta
IR 404 — IR 407 KaHanbi 1 -8

3) MNepwopg BpemeHn ans noacyeta MMNy/IbCOB.

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

Peaucmp Huarna3oH HasHavyeHue
O0QHHbIX DDL84R
HR 2840 - 100 ... 1000 Ilepron B MAIIIMCEKYHIAX
HR 2843
HR 2844 - 100 ... 1000 Ilepron B MAIIIHCEKYHIAX
HR 2847

4) KoadduumeHTbl s nepecyeTa cyeTinKa MUMNYIbCOB B eAUHULbI UBMEPEHUSA, HanpuMep, B KybomeTpbl.
5) KoadduumeHTbl s nepecyeta 4yactoTomepa B eANHULbI UBMEPEHUS, Hanpumep, KybomeTpbl B Yac.
03 (0x03) Read Holding Registers (HR), 06 (0x06) Write Single Register, 16 (0x10) Write Multiple

registers.
Peaucmp Juana3zoH 0aHHbIX Ha3HavyeHue
DDL84R
HR 2700 - 2703 -32768 ... +32767 Koadpuiment K MHOXKUTETH
JU1s yactotomepa 1-4
HR 2704 - 2707 -32768 ... +32767 Koadduuument K MHOXKMTEND
JUJISL 9acToToMepa 5-8
HR 2720-2723 -32768 ... +32767 Koaddunuent N genurens
JU1s yactotomepa 1-4
HR 2724 - 2727 -32768 ... +32767 Koadduuument N nenurens
JUJISL 9acToToMepa 5-8
HR 2740 -2743 -32768 ... +32767 Koaddunuent N genurens
g cyetynka 1-4
HR 2744 -2747 -32768 ... +32767 Koadduuuent N nenurens
JUTSL CUETYMKA 5-8
HR 2760 — 2775 0...18446744073709551616 Cwmemenune s cuetyuka 1-4
HR 2776 — 2791 0...18446744073709551616 CMeleHne s cueTynka 5-8

6) O6HyneHue Bcex cHeTYMKOoB. 118 0bHyNeHnsa Heobxoammo 3anucaTthb B pernctp HR 2860 3HayeHune 2860.

Peaucmp Huana3oH HasHayeHue
OQHHbIX DDL84R
HR 2860 2860 O6HyNeHne BCcex CYETUYMKOB
YTo 6bI NEpBbIe 4 BXOAA CYUTANN HYKHO OTKAOYaTb ALLM sTnx BXOA0B.
Peaucmp Juana3oH HasHayeHue
OaHHbIX DDL84R
HR 3 0..15 OTkAtoueHue Kaxagoro ALM

3HaueHue Bxogpbl
0 1-AN; 2-AN; 3-AN;4-AN
1 1-DI; 2-AN; 3-AN;4-AN
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2 1-AN; 2- DI; 3-AN;4-AN
3 1- DI; 2- DI; 3-AN;4-AN
4 1-AN; 2-AN; 3- DI;4-AN
5 1- DI; 2-AN; 3- DI;4-AN
6 1-AN; 2- DI; 3- DI;4-AN
7 1- DI; 2- DI; 3- DI;4-AN

8 1-AN; 2-AN; 3-AN;4- DI
9 1- DI; 2-AN; 3-AN;4- DI
10 1-AN; 2- DI; 3-AN;4- DI
11 1- DI; 2- DI; 3-AN;4- DI
12 1-AN; 2-AN; 3- DI;4- DI
13 1- DI; 2-AN; 3- DI;4- DI
14 1-AN; 2- DI; 3- DI;4- DI
15 1- DI; 2- DI; 3- DI 4- DI

04 Input registers (IR).
Pernctpsbl Input registers (IR) xpaHAT cocTosAHME aHa/IOrOBbIX BXOA40B. 3TU PErNCTPbI MOMKHO TO/IbKO YMTaTb
KomaHaammn Modbus. Kaxapiit Bxoa onpalumsatoTcs mukpocxemon ALM 126uT, KoTopas BblgaeT 3Ha4YeHue
ot 0 go 4096.

ADC+*K
Mpun HeobxoanumocTn 3HaYeHua ALLMN moxHo npeobpasoBaTtb No dopmyne: X =

N

+ B; Pe3ynbTaT pacyeTa

nomewtaeTca B pernctpol IR11 —IR18.

Peaucmp Jluana3oH 0aHHbIX HasHaueHue
DDL84R

IRO 0...250 Hanpsa»keHune nutaHua
IR1 0...40960 ALMN1
IR 2 0...40960 ALN 2
IR3 0...40960 ALMN 3
IR4 0...40960 ALN4
IR11 -32768 +32767 ADC1*K/N+B
IR12 -32768 +32767 ADC2*K/N+B
IR13 -32768 +32767 ADC3*K/N+B
IR14 -32768 +32767 ADC4*K/N+B
IR19 0...255 ONCKpeTHble BXOAbl NOBUTHO
IR29 ... IR999 -32768 +32767 nepemeHHble

Kaxkablii BXO4, BHYTPU UMEET NoATATMBaoWMA pe3nctop 22kOm K HanpsaskeHuto +5B. 3atem yepes 22k0Om
NPUX0AUT Ha HOXKKY MUKpocxembl ALM. Moaynb 6ynet pearnpoBatbh Ha ntoboe BxoaHoe HanpsxeHune oT OB
no 5B. Mocne usmepeHua BxogHoro curHana AL, B cueHapuAXx MOMKHO YCTaHOBUTb JIl06OMN ypOBEHbL
cpabaTbiBaHUA BXOAHOro cCUrHana. Bxoapl MmeloT 3aluuTy OT MPEBbIEHUA HanpsKeHusa Ao 25B. MoxHo
noaaTb HanpsaxeHue ot 5 Ao 25B. Bxosa 6yaeTt Bcersa nokasbiBaTb MakCUMYM, HO 610K He cropuT. Boiwe 25B

Ha Bxo4, 6/10Ka noAaBaTb HeNb3sA.
4.3. Koa¢ppuumeHTbl aHANOroBbIX BXOA,0B.

Pezucmp | Auana3oH 0aHHbIX HasHaveHue
DDM84R
HR40 -32768 +32767 Kanan 1, K
HR41 -32768 +32767 Kanan 1, N
HR42 -32768 +32767 Kawan 1, B
HR43 -32768 +32767 Kawan 2, K
HR44 -32768 +32767 Kanan 2, N
HR45 -32768 +32767 KaHan 2, B
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HR46 -32768 +32767 Kawan 3, K
HR47 -32768 +32767 Kanan 3, N
HR48 -32768 +32767 Kanan 3, B
HR49 -32768 +32767 Karvan 4, K
HR50 -32768 +32767 Kanan 4, N
HR51 -32768 +32767 Kanan 4, 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 KanbKkynatop

ALN 2
HR75 1..255 ycpeaHeHne AL

ADC+*K

Mony4yeHHble 3HavyeHna AL moxHO npeobpasosaTb no ¢opmyne: X = + B; Pe3synbtat pacyeta

nomeuwtaetca B pernctpbl IR11 — IR18. KoaddpuumeHTtbl xpaHaTtca B pernctpax HR40 — HR63. Ans pacyeTta aTux
KoappuumeHToB GOpMy/bl ypaBHEHUA NPAMON HEOHXOAMMO MCMNONBb30BATb ABE TOYKM.

TouYKM U3MepeHna MOryT 6bITb Ntobble. HakNOH NIMHUK MOXKeT BbITb Nt0OOI: BHU3, BBEPX, B NAIOC MU B MUHYC.
3HauyeHue ALM 1 BXoAHOro HanpaxXeHus TaK e MoXeT bbiTb 1t060e Kak B NJOC, Tak U B MUHYC.

N

L]

Touka 1

I
I
1
! L

123 1234 AL
KoaddumumneHTsl paccunTbiBatoTcs no dopmyne.

K = Temnepatypa2 - TemnepaTtypal;
N =ADC2 - ADC1;
B = (ADC1 * Temnepatypa2 - ADC2 * Temnepatypal)/(ADC1 - ADC2);
B 6n10Kax ngobaBneH KanbKynaTop 415 aBTOMATMYECKOro pacyeTta 3Tux KoadpouumeHTos. B peructpax 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 (3anncb B 3TOT PErUCTP 3anyCcKaeT pacyeT u
coxpaHeHue Ko3pPpuumMeHToB B yKaszaHHbI HR70 KaHan)

HR 73 40074 -32768...32767 pe3ynbtaT ALM 1 (ToNbKO YTEHKE)

HR 74 40075 -32768...32767 pe3ynbtat ALM 2 (ToNbKO YTEHKE)

MocnenoBaTenbHOCTb AEUCTBUIA CNeayoLas.

1) noAKNUYNTD AaTUYMK.

2) B peructp HR70 3anucatb Homep KaHana (1 ... 8), K KOTOPOMY NOAKNIOYEH AATUUK.

3) yCTaHOBUTb AaTYMK B KANMOPOBOYHYHO Kamepy.

4) nocne ctabmMnnsaumm 3Ha4YeHU BNMUCATb 3HAaYEeHWe NnepBoro napameTpa B pernctp HR71 u HaxkaTb BBOA.
BmecTe ¢ 3anuncbio 3HaYeHmA 3anuLeTca Tekylee 3HadeHue ALLN ana nepsoro napameTpa B pernctp HR73.
5) U3MEHUTb BEIMYMHY KAMMATMYECKOTO NapameTpa.
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6) nocne cTabunansaumm 3Ha4yeHUt BNMCaTb 3Ha4YeHNe BTOPOro napameTpa B pernctp HR72 u HaxkaTb BBOA,
BmecTe € 3anucblo 3HaYeHUA 3anuueTca Tekywee 3HavyeHue AL ana sToporo napametpa B peructp HR74.
3aTtem Mogy/ib paccymTaeT KoadOUUMEHTbl M NepenuweT 3T napameTpbl B pernctpbl Ko3dduumeHToB
HOMepa KaHana, ykasaHHoro B HR70. Mocne atoro B pernctpax IR11 ... IR17 6yayT BbIBOAUTLCA 3HAYEHUA B
3a4aHHbIX GM3NYECKMX BENYMNHAX.

[Ona noBblWEHUA TOYHOCTU NMOKa3aHUIM HYMKHO, YTOObI AMana3oH 3meHeHns GpU3NYeCcKomn BeMUYMHbI Obin B
MaKcMmanbHom guanasoHe ALM ot 0 go 4095. A pa3Hbix TUNOB AATYMKOB Ha BXOAaX MOAY/A MOTyT ObiTb
3aMasHbl Pa3Hble 3/1eMEeHTbl C PasHbIMM HOMMHaNamu. Bxoa moxKeT ObiTb HACTPOeH ANA M3MepeHUus
HanpAXeHWs, CONPOTUBNEHUA MW TOKA. 10 ymonyaHuio 610K HaCTPOEH Ha N3MEpPEHME HaNPAXKEHUS.

Pernctp HR75 — YcpegHeHue AU ucnonb3yeTca ANA yMeEHbLUEHWA LWYMOB W yBeJUYEHUA TOYHOCTU
noKasaHui. 3HayeHMe MmoxeT bbiTb oT 1 ao 255. MNonyyeHHoe 3HauyeHue AL cknagbiBaeTca ykasaHHoe
KOJINYEeCTBO pas 1 AeNUTCA HA 3TO KOIMYecTBO. CKOPOCTb M3MepEeHUA YMEHbLUAETCA B 3TO e KOMYeCcTBO 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.

Peaucmp | Auana3oH 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 yctpoicTsa: 8 (DDL84R)

IR 9004 1..31 [aTta: geHb mecAaua

IR 9005 1.7 [aTta: Hegena

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

IR9017 - -

IR9018 - -

IR 9019 0..1 CocToAHME KHOMKM

IR 9020 0...65535 CnyvaiHoe yncno

IR 9021 0...65535 CyeTuymnK HapaboTKM YacoB

IR 9022 0..1023 3HayeHue UMM 1

IR 9023 0..1023 3HayeHue UM 2

IR 9024 0..1023 3HayeHue LWLUNM 3

IR 9025 0...1023 3HaueHue LWUNM 4

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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6. YcTaHOBKA NnapameTpos KoOHpuUrypauuu.
MapameTpbl ycTaHasausatotcs B: 03 Read Holding Registers (HR), 06 Write Single Register, 16 Write
Multiple registers. 9Tn perucTpbl AOCTYNHbI AR YTEHUA U 3aMUCW.

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

B pernctpbl HR94 — HR99 mMOXHO yCTaHOBUTb HOBOE 3Ha4YeHWe AaTbl U BpemeHW. [na yCTaHOBKM AaTbl U
BpemeHun Heobxoamnmo 3anucathb B pernctp HR99 Hosoe 3HauyeHue. Mpu OTKIIOYEHUN NUTAHMSA Yacbkl cbpocAaTes.
MpounTaTb TEKyLLEEe Bpema U 4aTy MOXHO 13 pernctpos: IR9004 — IR9010.

6.2. Koppekyusa yacos.

Pezucmp | Auana3oH OnucaHue pecucmpa
HR 4 -127...0...127 Koppekumna paboTbl Yacos

Yacel 3a CUHXPOHN3NPOBAHbI OT BHELWHENO0 KBApLEBOIro reHepartopa. Yacbl MOXHO HEMHOrO 3ameanTb
Nnan yCKOpwUTb, 3anncas B HR4 3HayeHue ¢ MWUHYCOM U NAKOCOM.

6.3. YecmaHoeka ckopocmu usmeHeHUsA YypPOBHA.
Peaucmp | Auana3oH OnucaHue pecucmpa Mocne cbpoca
HR 10 1...1000 Bpema HapacTaHWA YPOBHA, MUAAUCEKYH, KaHan 1 | 1
HR 11 1...1000 Bpemsa HapacTaHWA YPOBHA, MUNANUCEKYHA, KaHan 2 | 1
HR 12 1...1000 Bpemsa HapacTaHWA YPOBHA, MUIANCEKYHA, KaHan 3 | 1
HR 13 1...1000 Bpemsa HapacTaHWA YPOBHA, MUNANUCEKYHA, KaHan 4 | 1

B pernctpax HR10 — HR13 MO)HO YCTaHOBUTb CKOPOCTb WM3MEHEHWA YPOBHA Ha Bbixoge LUWM.
YcTaHaBAMBAETCA B MUZIMCEKYHAAX HA OAUH MHKPEMEHT UK AeKpemeHT. MNpu 3HayeHnn 10 ypoBeHb byaeT
N3MeHATbCA Ha 1 3HayeHue B TeyeHnn 10 munnncekyHa. M ot 0 no 1000 (100%) ypoBeHb NOoAHUMETCS Yepe3
10000 munnucekyHa, 1.e. Yyepes 10 cekyHa. Taknm o06pa3som MOXKHO MEHATb CKOPOCTb HapacTaHUA YPOBHA
Ha BbIXoAe.

6.4. YemaHoeKa ebixodHol Yyacmomel U 30M0AHEHUs.

Peaucmp | Auana3oH OnucaHue pecucmpa Mocne cbpoca
HR 14 1...4000 YactoTta UM, Ty, 100
HR15 100...65535 3anonHenue WNM 1023

B pernctpe HR14 moxHO nomeHATb YacToTy Bbixoga LUMM. YacTtoTa yctaHasnamsaetca B ['epuax. MoXKHO
YCTaHOBUTb 4YacTtoTy oT 1 Iy go 4 Kly. OnTumanbHoe 3HadveHue 100 lu. YactoTa 3agaeTcA M3 pacyeTa
3HayeHunsa peructpa HR15 = 1023. Mpu M3MEHEHUM 3TOrO perucTpa 4Yactora byaetr meHsTbca. Perncrp
3anonHeHnAa HR15 aTo makcnMmasibHoe 3HaYeHMe YPOBHA KaXKaoro KaHana WM.

6.5. [lepe3azpy3ka.

Pezucmp | Auana3oH OnucaHue peaucmpa
HR 5678 | - MNepesarpyska moayna
3anucb noboro umcna B pernctp HR5678 npounssenet nepesarpysky moayns.

6.7. CoxpaHeHue KOHgu2ypayuu.
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CoxpaHeHue KoHourypauum npoussoamtca M3 O3Y Bo Flash namAte muKpokoHTponnepa. [MNpu

BK/IHOYEHUM NUTaAHMA AaHHble 13 Flash 3anucbiBatoTca B O3Y. 3anuck Bo Flash nponssoantca ogmH pas 8

MWHYTY MW NPUHYAUTENBHO KOMaHA0M 3anucK B pernctp HR92 3HauveHma 1. Mpwu uteHnn permuctpa HR92

moaynb byaeT oTgaBaTb KOIMYECTBO LMKNOB 3anuncu Bo Flash.

Peacucmp | Auana3oH GyHKYUA OnucaHue peaucmpa

HR 92 - 3anucb 3anucs Bo Flash

HR 92 0-65535 yTeHue Konnyectso LUMKNOB 3anmncu
Konnuectso umknos 3anucm Bo Flash orpaHuMyeHo 3HadyeHnem 100000. MMo3TOMy 3anMCb HYXHO

Npou3BOAMTb NOCNE 3aBepLIeHUa peJakTUPOBaHUA BCeX CueHapues.

YpoBHM B KaHanax 1 - 4 1 ypoBeHb 06K coxpaHATcA B pernctpbl Backup. 31o ayelikn O3Y, nutatowmecs ot

6aTapeiku. Mpu ycnosuu, 4To HGaTaperka NOAKNKOYEHA, NPU BKAKOYEHUM MUTAHUA BOCCTAHOBATCA paHee

YCTaHOB/NIEHHble YpOBHW. [pM WCNONb30BaHMM 6GaTapelKkM Yacbl OCTAHAB/AMBAKOTCA, HO COXPAHAIOT

npeablayliee 3HaYeHUe BpemMeHU 1 atbl.
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7. CueHapuu ANA BHYTPEHHEWN NIOTUKMU.

Ona aBTOHOMHOI paboTbl 6/10Ka 6e3 KOHTPOJI/IeEpa MOXKHO WMCMNOJIb30BaTb BCTPOEHHbIE CLEHAPUMN.
CamocToATeNIbHO NOCbIIaTb KOMaHAbl B CETb MOAYAN HE MOTYT. [03TOMY OMMUCaHHbIE HUXKE CLLEHapUU MOTYT
paboTaTb TO/NILKO BHYTPWU CaMOro MOZAYNA, UCMONb3yAs COBCTBEHHblE BXOAbl, BbIXOAbl, TalMepbl, Yacbl
peanbHOro BPEMEHMU U PErNCTPbI XPaHEHUA.

C pernctpa HR100 3anucbiBatoTCA AaHHblEe ANA cueHapues. B moayne 3apesepBnpoBaHO mecTo ana 78
cueHapwues. [na Kaxxaoro cueHapua ncnonbsyetca no 13 permucrtpos RO — R12. War 3anucu cueHapues 20.

[na XxpaHeHMAa NPOMEXYTOUHbIX AaHHbIX UCNO/b3YIOTCA PErUCTPbl NePeMEHHbIX. 3HAYEeHNA PErncTpos
HaxoasaTca B obnactu pernctpos Input registers (IR) U3 cueHaprMeB 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 gaHHbIe npeacTasaaoT coboit maccus O3Y n He coxpaHstoTca Bo FLASH.

[ns yTeHma 1 3anucK cueHapmes ucnonbaytotca pernctpbl Holding Registers (HR). 3T pernctpbl 40OCTYNHbI
ONA YTEHUS M 3anucu. YacTb perncTpoB 3apUKCUMpPOBaHbI Noj onpedeneHHble napameTpbl. C agpeca 100 go
agpeca 1660 3apesepBnpoBaHO MeCTO A/1a 3anncu cueHapues ¢ 0 no 77. Bce ykasaHHble B TabauLe 3Ha4YeHUs
coxpaHatTca Bo FLASH. Bce Hencnonblyemblie agpeca He 3anmcbiBAtOTCA M HE COXPAHAIOTCA.

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
ncnosib3yeTca mMano, TO NocnegHUMm CueHapuem MOXHO MCNnoab3oBaTb nepexofd B Hadano GOTO 0. Unum
NPONYyCTUTb NYCTbIE CLLEHAPWUM 3TOM e KOMaHAO0MN.

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
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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-DI, 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

®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

Nojunn|h|WIN | |O

(o]
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GOTO - lNepexoo:

CueHapuii BbINOJIHAET Nepexos Ha ApYryto KomaHAay.

perucTp | napametp
RO 10 - GOTO
R1 Mepexog, (Bo3MOKHble 3HaueHus 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 cueHapusa 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 KoHue nognporpammbl ncnonb3yetca KomaHga 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 nodnpoz2pammei:

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 Bbi3oB CALL. Hanpumep:

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

3: MATH IR28 = IR38 * |IR7

4: MATH IR7 = DI4 - IR7

5: BITS R12 = 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 noanporpammesl

®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 Wmuara. NepekntoyeHre Nponcxoamt Npu yCTaHoBAEHHOM nopore. PasHuua B Noporax BKAOYEHUSA
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-Dl, 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» cneaytouas.

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/ib30BaTeNIbCKUE 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 N03BONAET caeNaTb NEPEKIOYEHME BbIXOAA C BbIK/IFOYEHHOTO COCTOAHUA HA BKIKOYEHHOE U
0b6paTHO NpPM 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 3HayeHWe, 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
JNormka paboTtbl cueHapua «Tpurrep» cnegytouan:
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 BbiNo/IHAET OAHOKPaTHOe AelicTBue, T.e. COObITUE 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
Ten/dakc: (4872)23-51-50 www.razumdom.ru 32



RAZUMDOM

CLI,EHapMVI NO3BOJIAET NEPEKNTIOYNTL OANH KaHaN pesie KpaTKoBpPeMeHHbIM HaXXaTuem KHOMNKU U NEPEKNITIOYNTD

DDLO4R MHCTpYKUMA NO HAacTponKe Mmoayns

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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