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MSU71R, MSU71U MHCTPYKLMA MO HAaCTPOMKe MOAy S

1. O6bwue cBegeHus

1.1 CraHaapT — EIA/TIA-485-A (RS-485), ABYXNPOBOAHbIN, NOAYAYNNEKCHbIV 6€3 rafibBaHUYECKOM Pa3BA3KM.
1.2 KonnyectBo 6UT AaHHbIX — 8.

1.3 KonnyectBo cTONOBbIX BUT yMOAYaHUto — 2.

1.4 BUT YETHOCTN YMONYAHUIO — OTCYTCTBYET.

1.5 CKopocCTb nepeaayn AaHHbIX ymondaHuio — 9600 6u1T/cek.

1.6 MpoTokon nornyeckoro obmeHa — «Modbus RTU».

1.7 NopaeprKka GyHKLMM N KOMaHA obecrneynBaeTcs B MOJIHOM COOTBETCTBMMN C CUHTAaKCUMCOM 3anpoca M oTBeTa
onpegeneHHbim B AokymeHTe «MODBUS Application Protocol Specification v1.1b». MNonHoe onucaHue
NPOTOKO/1a HaxoAUTCA Ha oduuManbHom caiiTe: ModBus.org.

1.8 Pexxum GyHKUMOHUPOBAHUA Moayns — «Slave» (MoAYNMHEHHDIN).

1.9 Pexxum nepeaaum nHpopmaumm — «RTU» (BuHapHbIN pexxmum).

1.10 Wcnonb3zyemble GyHKUMM (KOMaHAbI) obmeHa uHpopmaumen:

Kog, dyHKumn | Obnactb namatn | HassaHue JdvanasoH agpecos

01 20001 - 29999 Read Coils 0-65535

02 10001 - 19999 Read Discrete Inputs (Dl) 0-65535

03 40001 - 49999 Read Holding Registers (HR) 0-65535

04 30001 - 39999 Read Input registers (IR) 0-65535

05 20001 - 29999 Write Single Coil 0-65535

06 40001 - 49999 Write Single Register (HR) 0-65535

15 20001 - 29999 Write Multiple Coil 0-65535

16 40001 - 49999 Write Multiple registers (HR) 0-65535
o Discrete Inputs — gucKpeTHble BXOAbl YCTPOMCTBA, AOCTYMNHbI TONbKO ANA YTeHnA. CokpalleHHo DI.
Ovnana3soH agpecos pernctpos: ¢ 10001 no 19999. UmetoT pyHKuMIO «02» — YTeHue rpynnbl PerucTpos.
. Coils — aucKpeTHble BbIXOAb! YCTPOWUCTBA, NN BHYTPEHHME 3HaYeHNA. [LOCTYNHbI ANA YTEHNA U

3anucun. inanasoH agpecos pernctpos: ¢ 20001 no 29999. UmeeT dyHKUMM: «01» — YTeHUA rpynnbl
perncrpos, «05» — 3anncb ogHOro perncrpa, «15» — 3anmcb rpynmnbl pernmcTpos.

o Input Registers — 16-6uTHble Bxoabl ycTpoicTea. CokpaweHHo IR. JocTynHbl TONbKO ANA UTEHUS.
Ovnana3soH agpecos pernctpos: ¢ 30001 no 39999. UmetoT pyHKUMIO: «04» — yTeHume rpynnbl PerncTpos.
o Holding Registers — 16-6MTHble BbIXxOAbl YCTPONCTBA, MO0 BHYTPEeHHME 3HaYeHuA. CokpaweHHo HR.

LocTynHbl ans yteHma v 3anucun. lnanasoH agpecos pernctpos: ¢ 40001 no 49999. UmeeT dyHKumMM: «03»,
«06», «16».
1.11 Agpec moayna — cornacHo npotokony MODBUS. Mo ymonyaHuto BCce mogynu umetoT agpec «1». Ona
npotokona MODBUS agpec MOXHO NOMEHATb TONLKO 3anucbio B pernctp 0 apyroro agpeca. Ecam agpec He
N3BECTEH, TO 3aMNCb HY)KHO MPOMU3BOANTb LUMPOKOBELLLATENIbHOM KOMAHAOM Nno agpecy moayna 0 B pernctp 0,
HO MNPV 3TOM HA LWWHE AO/KeH ObITb TONbKO OAMH MOAyAb. AZpec YCTPOMCTBA M3MEHMUTCA TONbKO Npw
nepesanycke ycTponcTaa.
1.12. NepeBoA 3HAYEHUA PErUCTPa B e4MHULbI USMEPEHUA YKa3aHbl B KaX40M Avelike Tabaumubl.
1.13 Tvn, HOMep perncTpa 1 HasHa4YeHWe PerucTpa ykasaHbl B KaXK40M Avelike Tabaumubl.
1.14. Bce Hencnonb3yemble perucTpbl BO3BPALLAOT GUKCMPOBAHHbIE 3HAYEHWUA U HE 3aMUCbIBAIOTCA.
1.15 Onsa rpynn MHGOPMALMOHHbIX CUrHAI0B 0OMeHa BblAeneHbl caeaytowme rpynnbl 4aHHbIX:

® [pynna perucTpoB ynpaBaeHus;

e rpynmna perncTpoB HACTPOMKM NHTepdeiica;

® rpynna pernctpos KoHGUrypaumm;

® rpynna KOMaHA BHYTPEHHEM NOTUKMN - CLLeHApUEB.
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2. Hactpoitkmn untepodeiica.

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

Peaucmp | Adpec | OnucaHue peaucmpa Huana3oH | 1o ymon4yaHuro
HRO 40001 | Appec ycTpoicTea Ha wuHe ModBus RTU 1..247 1
HR1 40002 | Modbus RTU port settings [ 8 bit - options, 8 bit - | 0...0x0707 | 0

baudrate]

2.1. YcmaHoeka adpeca.

Appec MOXKHO NOMEHATb TONbKO 3anuckto B pernctp HRO gpyroro agpeca. Echm agpec He nssecTeH, To 3anucb
HY>KHO NPOU3BOAMUTb LLUMPOKOBELLATENbHOM KOMaHAoM no aapecy moayna 0 8 pernctp HRO, Ho npu 3Tom Ha
WKMHe A0NKeH ObITb TO/IbKO OAMH MOAYNb.

2.2. Hacmpoliku nopma Modbus RTU

MapameTpbl MOXXHO NOMeHATb B pernctpe HR1. Mocne nameHeHnA agpeca, Moay/b HY*KHO OTKAOUYMUTb M CHOBA
BK/HOUNTb. AQpec yCTPOMCTBa M3MEHUTCA TOJIbKO NOC/Ie nepesanycKka yCcTponcTaa.

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.
[na onunin Kaxabln 6UT oTBEYaET 33 ONpeaeeHHble 3HAYEeHUA.

Homep 6uta | butbl OnucaHue

0,1,2,3 XXXX XXXX XXxX 3210 CropocTtb o1 9600 go 2304000

8 XXXX XXX8 XXXX XXXX 0-2cton 6ut, 1 -1 cTon but

9 XXXX XXIX XXXX XXXX YeTHocTb: 0 — HeT, 1 — Even parity

10 XXXX XLOXX XXXX XXxXX | YeTHocTb: 0 — HeT, 1 — Odd parity

11 XXXX 11XXX XXXX XXXX | 0—2 wnn 1 cton 6uTt, 1—1.51nnn 0.5 cton 6ut

Hanpumep, 0x0104 (260) = yeTHOCTb HeT, 1 cton 6uT, ckopocTb 115200 6uT/cek.
2.3. lNapamempebl N0 yMOAYAHUKO:

Appec 1 napameTpbl MOXHO COPOCUTL NO YMONYAHMIO, 3aNYCTUB MOAY/b C HA*KAaTOW KHOMKY. Yepes cekyHAy
nocne BKAKOYEHMA KHOMKY MOXKHO OTNYCTUTb. KHOMKa Haxo4uMTcA Ha NaaTte Noa MLEeBOM NaHeNbio MOAYANA.
KHOMKy MOXHO Mcnosb3oBaTb BO Bpems paboTbl M 3aaeincTtBoBaTb €€ B anroputmax pabotbl. CoctoaHue
KHOMKW MOXHO npo4vuntaTb B pernctpe IR9019 nau DIO.

MapameTpbl N0 YMOAYAHMUIO:

Appec moayna: 1 (meHseTca B pernctpe HRO)

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

YéTHOCTb: Het

CtonoBbix 6UT: 2

KoHourypaums n cueHapum pabotatot B O3Y, HO coxpaHsatoTca Bo flash namaTtun. Mpu BKAOYEHMM 3arpyKatoTcA
ns flash 8 O3Y. Ana coxpaHeHuns ns O3Y Bo flash Hy»kHO 3anncaTb ntoboe 3Ha4YeHune B pernctp HR92 nnm 3anuco
NPOMU30MAEeT CAMOCTOATEIbHO Pa3 MUHYTY, NPU YCI0BUN M3MEHEHUA COXPaHAEMbIX MapamMeTpPOoB.
Peaucmp | Adpec OnucaHue peaucmpa 3anuce YmeHue
HR 92 40093 CoxpaHeHue us 0O3Y Bo flash | /lloboe 3HaueHne | CYeTUUK 3anucen
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3. KoHTponab 1 ynpaBneHue moaynem.

npOTOKOJ'I obmeHa AaHHbIMU Modbus noapasymeBaeT Ha/nmvyme B CETU MacCTepa, KOTOPbIM ABNAETCA
KOHTpOANEP U 247 nogvnHeHHbIX. JaHHble moaynan asnAaeTca NOAYNHEHHbIM U MOTYT TOJZIbKO OTBEYATb Ha
3anpocCbl MacTepa.

[aHHble gna ynpaBaeHuUs AenATcA Ha BXOAHble, MOJAYYEeHHble CO BXOAO0B moay/nAa. W Ha BbixogHble
OaHHble, BO3AENCTBYIOLWMNE HA BbIXOAbl MOAYASA.

YnpasneHne mogynem no npotokony ModBus ocyuiectsnseTca yTeHnem M 3anucbto B permctpeol: Coils
(Co), Discrete Input (DI), Holding Registers (HR), Input Registers (IR). Janee 6yayT Mcnonb3oBaTbCA
COKpalleHHble HasBaHua peructpoB Co, DI, HR, IR. Agpeca nobbix pernctpoB HauumHatotca ¢ 0 u
3aKaHumBatoTcA 65535. NepeyeHb M ONMCaHME PErnCTPOB YKa3aHO HUXKe.

[aHHbIX N0bbIX pPernctpos nepepaloTca AByma banTamu. B 3aBUCMMOCTM OT TMMNOB AaHHbIX MX
MaKCMMa bHble 3HAYEHMA MOTYT BbITb Cieaytome:

- Signed - 3HaKkoBoe Lesoe. MakcMmabHble 3HayeHuaA: -32768 ... +32767;
- Unsigned - 6e33HakoBoe uenoe. MakcMmanbHble 3HadeHua: 0 ... +65535;
- Hex - wectHaguatepmyHoe. MakcumasnbHble 3HaveHumsa: 0x0000 ... OXFFFF;
- Bool - 6uHapHoe. MaKcumanbHble 3HaveHua: 0 ... 1;

- 3HAYeHMA C 3aNATON. 3HAYEHMA nepesatoTca B ThiCAYHbIX Aonsax. MHTepdenc nepesaeT ToNbKO Lenble
3HayeHuA. 3HadeHuto c 3anaTtoir 1.000 cootsetctByer 1000 B Modbus. 3HauyeHuto c 3anAaton 0.001
cooTtBeTcTByeT 1 B Modbus. B KOHTpoanepe 370 4UMcno HyXKHO pasgenntb Ha 1000. B pe3ynbtate nony4mTca
UYMCNO C TbICAYHbBIMM AONAMU. 3HAYEHUA C NNABAIOLLEN 3aNATOM MOAYAM HE NOALEPKUBAIOT.

Ten/daxc: (4872)23-51-50 www.razumdom.ru 4



RAZUNMDOM <&

MSU71R, MSU71U MHCTPYKLMA MO HAaCTPOMKe MOAy S

4. YnpaBneHue BbIXogamu mogynei.
Y moayna HeT ANCKPETHbIX BbIXOA,0B.
5. YreHue BxopaoB..

Y HEKOTOpbIX BEPCUIN NNAT €CTb HECKO/IbKO AMUCKPETHbIX M aHA/I0rOBbIX BXOA0B.
Peructpbl Discrete Input (DI) Bo3BpalLatoT COCTOSIHUE AUCKPETHbIX BXOA0B. ITU PErUCTPbI MOXKHO TO/IbKO
ymTaTtb KomaHagamm Modbus.

Peaucmp | Auana3oH HasHaueHue
OaHHbIX

DIO 0..1 KHonka

DI 1 0..1 Bxog 1

DI 2 0..1 BXog, 2

DI 3 0..1 Bxog4 3

Dl 4 0..1 Bxog, 4

3HayeHne O CoOTBETCTBYET MUHUMAJIbHOMY HaANpPAXEeHUK Ha BXo4e, a 3Ha4dYeHue 1 CoOoTBETCTBYET
MaKCMMaNbHOMY HanpaXKeHuto. Ecnm Ha BXo4 NOAKNOUYNTb KHOMKY, TO NPU 3aMbIKaHUW KHOMKKU Ha 06LLI,I/II‘/II, Ha
Bxoae 6yp,eT MWHUMaIbHOe HanpsaxkeHune n DI 6yp,eT nokasbigatb 0. A npu padmbiKaHUU KHOMKKU, C MOMOLbIO
NOATArMBaOLLLEro pe3ncTopa BXOAHOE HanpAXeHne NogHUMeTCA 40 MakcumanbHoro n DI nokaxert 1.

04 Input registers (IR).

PerucTpsbl Input registers (IR) XxpaHAT cOCTOAHME aHANOroOBbIX BXOA0B. ITU PErUCTPbI MOXKHO TONIbKO YMTaTb
komaHaamm Modbus. Kaxkabiii Bxog onpalumaetca mukpocxemoin ALM 126uMT, KoTopana BblAaeT 3HaYeHue
ot 0 go 4096.

ADC+K
Mpu HeobxoanmocTn 3HadeHma ALLIN moxHO npeobpa3oBaTtb no dopmyne: X =

+ B; Pe3ynbTat pacyera
nomewaeTca B pernuctpol IR11 —[R18.

04 Input registers (IR).

PerucTpsbl Input registers (IR) XpaHAT COCTOAHME aHANOTOBbIX BXOZA0B. TN PErUCTPbI MOXHO TO/IbKO YMTaTb
KomaHaamn Modbus.

Pez Adpec | Auana3zoH Ha3Ha4yeHue Modugukayuu
OaHHbIX

IRO 30001 | O He ncnonb3syerca Bce

IR1 30002 (O ALM1 Bce

IR 2 30003 | O Aln 2 Bce

IR3 30004 | O AUN 3 Bce

IR4 30005 | O Aun 4 Bce

IR5 30006 | O He ncnonbsyetca Bce

IR6 30007 | O He ncnonbsyetca Bce

IR7 30008 | O He ncnonbsyetca Bce

IR8 30009 | O He ncnonb3syerca Bce

IR9 30010 | 0...65535 AUM HDC TemnepaTtypa BnaxkHoCTb
IR10 | 30011 | 0...65535 ALM HDC BnaxHoOCTb BnaxHoCTb
IR11 |30012 | O ADC1*K/N+B Bce

IR12 |30013 | O ADC2*K/N+B Bce

IR13 |30014 | O ADC3*K/N+B Bce

IR14 |30015 | O ADCA*K/N+B Bce

IR15 | 30016 |O He ncnonb3syetca Bce

IR16 |30017 |O He ncnonb3syetca Bce
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IR17 |30018 |0 He ncnonbsyetca Bce

IR18 |30019 |0 He ncnonb3syetca Bce

IR19 | 30020 |0..65535 ALN HDC TemnepaTtypa (*K/N+B) BnarkHOCTb
IR20 | 30021 | 0..65535 AUN HDC BnaxHocTb (*K/N+B) BnaxHoCTb
IR21 |30022 |0 He ncnonb3syetca Bce

IR22 |30023 |0 He ncnonb3syetca Bce

IR23 |30024 | O He ncnonb3yetca Bce

IR24 | 30025 |0 He ncnonbsyetca Bce

IR25 |30026 |0 He ncnonbsyetca Bce

IR26 |30027 |0 He ncnonb3syerca Bce

IR27 |30028 |0 He ncnonb3syerca Bce

IR28 |30029 |0 He ncnonb3syerca Bce

IR29 {30030 |0 He ncnonb3syerca Bce

IR30 | 30031 |-40...100 Temnepatypa. (Llenas yactb), °C BnaxKHoOCTb
IR31 |30032 |0..9 Temnepatypa. (decaTas yactb), 0.1°C BnaxKHoOCTb
IR32 |30033 |0..99 BnaxkHocTb.(LUenasa yactb), % BnaxkHOCTb
IR33 |30034 |0..9 BnakHocTb. (decaTas yacTtb), 0.1% BnaxkHoCTb
IR34 | 30035 |-40...100 Temnepatypa. (Llenas yactb), °C JdasneHune
IR35 |30036 |0..9 Temnepatypa. (decatas yactb), 0.1°C [asneHune
IR36 |30037 |0..190 Hasnenue. (Toicaum), kPa JasneHune
IR37 |30038 |0..999 DasneHwne. (LUenas yactb), Pa JdasneHue
IR38 |30039 |0..9 HasneHwne. (Jecatasa yactb), 0.1Pa [aBneHune
IR39 | 30040 | 0..900 BbicOTa Ha ypoBHEM MOPA, MeTpbl LasneHune
IR40 | 30041 |0..9 BbicoTa Ha ypoBHem mopsa, 0.1 meTpbl JasneHune
IR41 | 30042 | 0..999 [aBneHune pacyeTHoe, MM PTYTHOrO cT0/16a [asneHune
IR42 | 30043 | 0..65535 He ncnonbsyetca OcBeleHHOCTb
IR43 | 30044 | 0...65535 He ncnonb3syerca OcBeLleHHOCTb
IR44 | 30045 | 0..32000 OcBelWweHHOCTb, JTIoKC OcBelEeHHOCTb
IR45 | 30046 |0 He ncnonb3syetca Akcenepometp
IR46 |30047 |0 He ncnonb3syetca Akcenepometp
IR47 |30048 |0 He ncnonbsyetca AKcenepomeTp

KoagppuyueHmoi aHan02086bix 8x0008.

AHaNoroBblXx BXOAOB Y MOAYNA HET, HO eCcTb BXOAbl AaTYMKA TemnepaTypbl M BAaXKHOCTU. [pwu
HeobXx0AMMOCTM ero MOXKHO OTKaNMbpPOBaTb U U3MEHUTb 3HAYEHUA C NOMOLLBIO KO3PPUUMEHTOB. 3aTEM 3TH
3HAYeHMA NepecymTbIBAlOTCA B PU3MYECKMe BeNMUYUHBI N0 Gopmysie ypaBHEHMA NPAMON:

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

Peaucmp | Adpec | AuanaszoH OnucaHue peaucmpa
HR 64 40065 |-32768..32767 | KaHan HDC Temn, KoapodumumeHT K
HR 65 40066 |-32768..32767 | KaHan HDC Temn, KoadpodumuneHt N
HR 66 40067 | -32768...32767 | KaHan HDC Temn, KoadpumumeHT B
HR 67 40068 | -32768...32767 | KaHan HDC BnaxH, KoadppumumeHT K
HR 68 40069 | -32768...32767 | KaHan HDC BnakH, KoadpdpunumeHt N
HR 69 40070 | -32768...32767 | KaHan HDC BnakH, KoaddpuuneHT B

ADC*K
MonyyeHHble 3HavyeHua ALIN moskHO npeobpas3oBatb no ¢opmyne: 3HAYEHHUE = N

pacyeTa nomeutaetca B pernctpbl IR11—1R20. KoadppumumeHTsl xpaHaTca B pernctpax HR40 —HR69. 1ns pacueTa
3TUX K03 dULUMEeHTOB GOPMYy bl YPaBHEHUA NPAMON HEOBXOAMMO UCNONb30BaTb ABE TOUYKW.

+ B; Pesynbtar
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Toukmn N3MepeHna moryTt 6bITb Nt06ble. HAaKNOH ANHUN MOXKET BbITb Nt06O: BHU3, BBEPX, B NJKOC NN B MUHYC.
3HayeHue AUM n BxogHoro HanpAXXeHUA TaK Ke MOXKET 6bITb Nt060E Kak B nAC, Tak U B MUHYC.

N

M 5

123 1234 AL

KoadpurumneHTbl paccuntbiBatoTca no popmyne.
K =TemnepaTtypa2 - TemnepaTtypal;
N = ADC2 - ADC1;
B = (ADC1 * Temnepatypa2 - ADC2 * Temnepatypal)/(ADC1 - ADC2);
B 610Kax nobaBneH KanbKynaTop A58 aBTOMATMYECKOro pacyeTa sTux KoapouuymeHTos. B pernctpax HR70 —
HR74.
03 Read Holding Registers (HR), 06 Write Single Register.

Peaucmp | Adpec Huana3oH OnucaHue peaucmpa

HR 70 40071 1..10 HOMep KaHana

HR 71 40072 -32768...32767 | NMapametp 1

HR 72 40073 -32768...32767 | MapameTp 2 (3anmcb B 3TOT PErUCTP 3aMnyCKaeT pacyeT u
coxpaHeHne KoapPuLMEeHTOB B yKasaHHbIM HR70 kaHan)

HR 73 40074 -32768...32767 | pe3ynbtat ALUM 1 (TonbKO YTEHME)

HR 74 40075 -32768...32767 | pe3ynbtaT ALUM 2 (ToNbKO YTEHME)

MNocnepoBaTeNbHOCTb AENCTBMI ceaytoLas.

1) NOAKNOUNTD AaTUYMK.

2) B pernctp HR70 3anucatb Homep KaHana (9, 10), K KoTopoMy NOAKAOYEH AATUYMK.

3) yCTaHOBUTb AaTYMK B KANMOPOBOYHYHO Kamepy.

4) nocne cTabuamMsaumm 3Ha4YeHU BNUCaTb 3HAYEHWE NepBoro napameTtpa B peructp HR71 u HaxkaTb BBOA,
BmecTe ¢ 3anuMCbio 3HaYEeHMA 3anuLleTcA Tekywee 3HavyeHue AU ana nepsoro napametpa B permctp HR73.
5) N3MEHUTb BEJIMYMHY KIMMATUYECKOro NapameTpa.

6) nocne cTabunmnsaumm 3Ha4yeHuU BNMCaTb 3Ha4Y€HUe BTOPOro napameTpa B pernctp HR72 u HaxaTb BBOA,
BmecTe ¢ 3anucblo 3Ha4YeHUA 3anumweTca Tekywee 3HavyeHmne AL gna sTtoporo napameTpa B permuctp HR74.
3aTem Mopay/ib paccymTaeT KoadpdUUMEHTbl M nepenuweT 3T napameTpbl B pernctpbl KosadduumeHToB
HOMepa KaHasa, yKasaHHoro B HR70. MNocne atoro B pernctpax IR11 ... IR20 6yayT BbIBOAUTLCA 3HAYEHUS B
334aHHbIX GU3NYECKMX BENMUYNHAX.
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6. Hactpoiika gucnnes.

B moayne moauduKkaumm c nHaekcom D yctaHosneH TFT aucnneir. Aucnneir uBeTHoM rpaduyeckunii,
paspeweHnem 160 x 80 TouyeK. Ha gucnnein moxker BbIBOAUTLCA MHPoOpMauUMa 00 M3MEPEHHbIX UK
pacyeTHbIX 3HayeHuAx. [ucnnen MOMKHO HACTPOWUTb TakK, 4YTOObl OH BbIBOAMA TONbKO Heobxoaumyto
nHpopmaumtio.

6.1. Hacmpolika epemeHuU omKao4YeHua oucnes.

Mocne 3agaHHOro BpeMeHn 6e3neincTBma ANUCNAEN MOMKHO BbIKAHOYUTb. 3HAaYeHWe YCTaHaBAMBaEeTCA B
cekyHAax. Mpu HyNeBOM 3HaYeHUM ANCNAEl BbIKAOYaTbCA He byaerT.

Pezucmp | Adpec | Auana3oH OnucaHue peaucmpa
HR 3 40004 | 0...250 Bpems cseueHus 8 ceKyHOax

Mocne HarKaTUA B LEHTP MEXKAY BEPXHEN U HUMNKHEM KHOMKaMM UAN U3MEHEHMA PeXUma gucnniea B
pernctpe HR5 gamncnnein BKAOUNTCA U Yepe3 YCTaHOBJIEHHOE BPEMA CHOBA BbIKHOUMNTCA.

6.2. Pexcum pabomei ducnnes.

Mpwn BKAKOYEHUWN NUTaHMA Ancnaen ByaeT NoKasbiBaTb B TEYEHUU 7 CEKYHA CTAPTOBYH MHPOPMALMUIO.
HassaHne MSU71R, npoussogutens www.razumdom.ru, agpec Modbus, yetHocTb 8N2, ckopocTb 9600,
NOAKNOYEHHbIE CEHCOPDI.

Yepes 7 ceKyH, NepeKkNovnTCA HA 3a4aHHYI0 CTPaHULLY.

MSU71RD c untepgeiticom RS485 u gucnneem

-
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MSU71UD c untepgeiticom USB Type-C u aucnneem
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Baudrate:96

06
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]
l
\. Addr:1;0ption:8N2

Auncnnein moxKeT BbIBOAUTbL 8 pa3NYHbIX CTPaHuUL,. CTpaHWMLA 3aBMCUT OT NpeanoYTeHNA NOAb30BaTeNA.
Peaucmp | Adpec | Auana3oH OnucaHue peaucmpa
HR 5 40006 | 0.7 Homep cmpaHuybl

CTpaHULbl MOXKHO NEPEK/OYNTD, YCTAHOBMB 3HAYEHME PETUCTPA UM CEHCOPHbBIMU KHOMKaMMU.

[na yBenuMyeHMAa HoMepa CTPaHMUbl HY)KHO MajibLemM MPOBECTU CHWU3Y-BBEPX, OT HUMKHEM KHOMKKU K
BEPXHEN WU OOTPOHYTLCA B LEHTpe. A ANA YMEHbLUIEHUS HOMEPA CTPAHWULbI HYXKHO MajibLemM MpoBEeCTU
CBEpPXY-BHU3, OT BEPXHEN KHOMKW K HUXKHEN UK AOTPOHYTLCA B LeHTpe. ECn KpaTKoBPeMEHHO A0TPOHYTbCA
TONbKO A0 BEPXHEN WU TONbKO A0 HUXKHEN KHOMKKU, TO NepeKItoYeHna He byaerT.

CTpaHuua OnucaHue N306paxeHne
CrapToBas MHdopmauma:  Ha3BaHMe, NPOWU3BOAMUTEND, —
afpec, YeTHOCTb, CKOPOCTb, MOAKAIOYEHHbIE
CeHcopbl
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0 Tpn 3HayYeHuA: OCBELLEeHHOCTb, BJIAXKHOCTD,
Temnepartypa
1 TemnepaTypa U WKana TepmMmomeTpa. 3HauyeHuA
npeaesioB PacCYMTbIBAOTCA aBTOMATUYECKHN
2 TemnepaTypa u rpadmK CO 3HAYEHUAMU MUH U
MaKC. 3HayeHMAa npeaenos pPacCUYUTLIBAKOTCA
ABTOMATUYECKN
3 Bna)KHOCTb M NIMHENHAA WKana rurpomeTpa —— 1o
o Humidity Y4
27.9 vg
v ‘ S %BIH‘Ialll.]allﬁolI‘lela ;8 oRS
» (i IE;'IIJ' I
4 BnaxKHOCTb M rpadmK CO 3HAYEHUAMU MUH U .
MaKc
5 OcBeLeHHOCTb M INHENHAA WKana lOKCMeTpa
6 OcBeleHHOCTb M rpaduK CO 3HAYEHUAMU MUH U ; ¢ __'RAZLIMDOM
- A Yﬁ
7 Yacbl n gata

6.3. Hacmpoliika evieodumoli uHgpopmayuu.
MNepen 3HaYeHMEM BbIBOAMTCA OANH CMMBOJI, 3anMcaHHbIn B HR6, 3aTem 3HauYeHuMe, 3aTem ABa CUMBOJIA
cydodukca, 3anucaHHbie B HR8, HRI.

Peaucmp | Adpec | [Aduana3oH OnucaHue peaucmpa

HR 6 40007 | 32...126 Tun - Cumeon 8 kode ASCIl. Cmpoka 1

HR 7 40008 | 0...999 Peaucmp co 3HaueHuem IR. Cmpoka 1

HR 8 40009 | 32..126 Cypgbukc - Cumeon 8 Kode ASCIl. Cmpoka 1
HR 9 40010 | 32..126 Cypgbukc - Cumeon 6 Kode ASCIl. Cmpoka 1
HR 10 40011 | 32...126 Tun - Cumeon 8 kode ASCIl. Cmpoka 2

HR 11 40012 | 0...999 Peazucmp co 3HayeHuem IR. CmpoKa 2

HR 12 40013 | 32...126 Cygppukc - Cumeon 8 Kode ASCIl. Cmpoka 2
HR 13 40014 | 32...126 Cygppukc - Cumeon 8 Kode ASCIl. Cmpoka 2
HR 14 40015 | 32...126 Tun - Cumeon 8 kode ASCIl. Cmpoka 3

HR 15 40016 | 0...999 Peaucmp co 3HavyeHuem IR. Cmpoka 3

HR 16 40017 | 32...126 Cygpgpukc - Cumson 8 kode ASCIl. Cmpoka 3
HR 17 40018 | 32...126 Cygppukc - Cumson 8 Kode ASCIl. Cmpoka 3
HR 18 40019 | 32...126 Tun - Cumeon 8 kode ASCIl. Cmpoka 4

HR 19 40020 | 0...999 Pezucmp co 3HauyeHuem IR. Cmpoka 4

HR 20 40021 | 32..126 Cyppdbukc - Cumeon 6 Kode ASCIl. Cmpoka 4
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|HR21 | 40022 |32..126 | Cycppuc - Cumson & kode ASCII. Cmpoka 4
6.4. Hacmpolika pa3padHocmu.
3HayeHue B permnctpax Modbus xpaHuTbCA Bcerga uenovmcneHHoe. [1na BbiBoAa AECATUYHBIX 3HAYEHWUI
Heobxoammo caenaTb nepecyet B8 10, 100, 1000 pa3 60nblue. 3aTem 3TO 3HAYEHME BbIBECTU Ha AUCMEN C
yKa3aHMeM AeCATUYHOM TOUYKM, KOTOPAA BM3YyasbHO pa3genunT 3HaveHume Ha 10, 100, 1000.

Peaucmp | Adpec | AuanaszoH | OnucaHue peaucmpa

HR 22 40023 |0...3 Konuyecmeo yugp nocne 3anamodli 045 cmpoku 1
HR 23 40024 |0...3 Konuuyecmeo yugpp nocne 3anamodli 0519 cmpoKu 2
HR 24 40025 |0...3 Konuuyecmeo yugpp nocne 3anamodli 019 cmpoKu 3
HR 25 40026 |O0...3 Konuuyecmeo yugp nocnae 3anamoli 0419 CMpoKu 4

6.5. Hacmpolika 3a20108Ka cmpaHuybl.
CTpOKY C TEKCTOM MOCUMBOJ/ILHO MOXHO 3anuncaTb B perucTpbl:

Peaucmp | Adpec | Auana3oH OnucaHue peaucmpa locne cbpoca
HR 2950 | 42951 | 32..126 Cumeos 8 Kode ASCII 84
HR 2951 42952 | 32...126 Cumeon 8 Kode ASCII 101
HR 2952 | 42953 | 32...126 Cumeon 6 Kode ASCII 109
HR 2953 | 42954 | 32...126 Cumeon 8 Kode ASCII 112
HR 2954 | 42955 | 32...126 Cumeon 8 Kode ASCII 101
HR 2955 | 42956 | 32...126 Cumeon 8 Kode ASCII 114
HR 2956 | 42957 | 32...126 Cumeon 8 Kode ASCII 97
HR 2957 | 42958 | 32...126 Cumeos 8 Kode ASCII 116
HR 2958 | 42959 | 32...126 Cumeos 8 Kode ASCII 117
HR 2959 | 42960 | 32...126 Cumeos 8 Kode ASCII 114
HR 2960 | 42961 | 32...126 Cumeon 8 Kode ASCII 101
HR 2961 42962 | 32...126 Cumeos 8 Kode ASCII 0
HR 2962 | 42963 | 32...126 Cumeon 8 Kode ASCII 0
HR 2963 | 42964 | 32...126 Cumeon 8 Kode ASCII 0
HR 2964 | 42965 | 32...126 Cumeon 8 Kode ASCII 0
HR 2965 | 42966 | 32..126 Cumeon 8 Kode ASCII 0
HR 2966 | 42967 | 32...126 Cumeon 6 Kode ASCII 0

6.6. Hacmpolika mpeHdoe u 2pacgpuka.
Ha cTpaHuue Homep 1 MOXHO BbIBOAUTb TpeHapl, T.e. rpaduK U3SMEHEHUSA 3HAYEHMUA.
Maccums gaHHbIX coxpaHaeTca B permctpax IR60 ... IR91.

Pez Adpec | AAuana3zoH Ha3Ha4yeHue
OQHHbIX
IR60 |30061 |0..40 3HayeHune 0
IR91 |30092 [0..40 3HauyeHune 31
6.8. KoaghpuyueHmeoi 3HaveHuli epachuka 019 memnepamypol.

Peaucmp | Adpec | Auana3oH OnucaHue peaucmpa
HR 82 40083 | 0...255 Henumens
HR 83 40084 | -32767..32767 CmeuwjeHue

[na nuHelHOW wWKanbl M Ana rpaduka TemnepaTypbl 3HAYEHUS MAKCMMaNbHOrO U MUHWMANbHOTO
npeaena paccYMTbIBAOTCA aBTOMATUYECKW, B 3aBUCMMOCTM OT M3MEPEHHOW TemnepaTypbl. Ecam
TemnepaTypa NpeBbIllaeT MakKCUMYM, Torga npeaen ysenunumnsaetca Ha 10 °C, ecnm TemnepaTypa MeHblue
MWHUMYMa, Tor4a npeaen ymeHbliaetca Ha 10 °C.
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6.9. Bpemsa usmepeHUA 3HA4YeHUA.

Yepes yKazaHHOE KONMYECTBO CEKYHA MPOMCXOAMT CHUTbIBAHME 3HAYEHUA, 3aNUCb €ro B MACCMB M BbIBOA,
rpaduKka Ha gmucnaei. NpomexRyToUHble 3HAYEHMA UTHOPUPYIOTCA, cpeaHee 3Ha4YeHUe He BbluncaseTca. Ana
BbIYMCNEHMA 3HAYEHNI NCNOBb3YOTCA CLLEEHAPUMN.

Peaucmp | Adpec | Auana3oH OnucaHue pecucmpa
HR 84 40085 | 0...255 Bpemsa usmepeHua
[Nna BbIBOAA TEKCTA M CUMBOIOB MCNONb3YHOTCA KOoAbl cumsosios ASCII.

6.10. Tabauuya Kodos cumeosos ASCII

DEC | HEX | Symbol 55 | 0x37 7 79 | Ox4F 0 103 | 0x67 g
32 | 0x20 | Npoben 56 | 0x38 8 80 | 0x50 P 104 | Ox68 h
33 | 0x21 ! 57 | 0x39 9 81 | 0x51 Q 105 | 0x69 i
34 | 0x22 ! 58 | Ox3A : 82 | 0x52 R 106 | Ox6A i
35 | 0x23 # 59 | 0x3B ; 83 | 0x53 S 107 | Ox6B k
36 | 0x24 S 60 | Ox3C < 84 | 0x54 T 108 | 0x6C I
37 | 0x25 % 61 |0x3D = 85 | 0x55 u 109 | 0x6D m
38 | 0x26 & 62 | Ox3E > 86 | 0x56 \Y 110 | Ox6E n
39 | 0x27 ' 63 | 0x3F ? 87 | 0x57 W 111 | Ox6F o
40 | Ox28 ( 64 | 0x40 @ 88 | Ox58 X 112 | 0x70 p
41 | 0x29 ) 65 |0x41 A 89 | 0x59 Y 113 | Ox71 q
42 | 0x2A * 66 | 0x42 B 90 |Ox5A VA 114 | 0x72 r
43 | 0x2B + 67 | 0x43 C 91 | Ox5B [ 115 | 0x73 s
44 | 0x2C , 68 | 0x44 D 92 | 0x5C \ 116 | Ox74 t
45 | 0x2D - 69 | 0x45 E 93 |0x5D ] 117 | Ox75 u
46 | Ox2E . 70 | Ox46 F 94 | Ox5E A 118 | 0x76 v
47 | Ox2F / 71 | 0x47 G 95 | Ox5F _ 119 | Ox77 w
48 | 0x30 0 72 | 0x48 H 96 | 0x60 ’ 120 | Ox78 X
49 | 0x31 1 73 | 0x49 I 97 |0x61 a 121 | 0x79 y
50 |0x32 2 74 | Ox4A J 98 | 0x62 b 122 | Ox7A z
51 | 0x33 3 75 | 0x4B K 99 | 0x63 o 123 | Ox7B {
52 | 0x34 4 76 | 0x4C L 100 | Ox64 d 124 | 0x7C |
53 | 0x35 5 77 |0x4D M 101 | Ox65 e 125 | 0x7D }
54 | 0x36 6 78 | Ox4E N 102 | Ox66 f 126 | OX7E ~
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7. UHdopmaLUNOHHDbIE PErucTpbl.

04 Input registers (IR).

Peructpbl Input registers (IR) xpaHAT MHPOPMALUIO O MoAayne. ITU PErncTpbl MOMKHO TO/IbKO YMTaTb
KomaHaammn Modbus.

NHPOopMaLMOHHbIE PErnCTPbl CAYXKAT A8 MAEHTUOUKALUM MOAYNA U KOHTPOA BHYTPEHHErO COCTOSHMA.

Peaucmp Adpec | Auana3oH HasHayeHue
OQHHbIX
IR 9000 39001 0...65535 Homep Bepcum MO
IR 9001 39002 0...65535 Homep Bepcum MO

IR 9002 39003 0..1 Tun NO

IR 9003 39004 0...255 Tun ycTpoicTea

IR 9004 39005 1..31 [aTa: geHb mecaua
IR 9005 39006 1..7 [aTa: Hepensa

IR 9006 39007 1..12 [ata: mecay,

IR 9007 39008 0..99 Hata: rog

IR 9008 39009 0..23 Bpemsa: vacobl

IR 9009 39010 0..59 BpemaA: MUHYTbI

IR 9010 39011 0..59 Bpema: cekyHAbI

IR9011 39012
IR9012 39013
IR9013 39014
IR9014 39015
IR 9015 39016
IR9016 39017

..65535 | CepuiiHbIn HOMepP
...65535 | CepuitHbIii HOomep
CepuitHbI HOMeEpP
..65535 | CepuiiHbIn HOMeEpP
..65535 | CepuiiHbIn HOMep
..65535 | CepuiiHbIn HOMep

olo|o|o|o|e
(e)}
Ul
ol
w
U

IR9017 39018 0 Pasmep daiina KoHPUrypauum
IR 9018 39019 0 He ncnonbsyetca

IR 9019 39020 0 He ncnonbsyerca

IR 9020 39021 0...65535 | CnyyaiiHoe yucno

IR 9021 39022 0...65535 | CyeTuymnK HapaboTKM Yacos

IR 9022 39023 0 Kop owmnbkn 12C

IR 9023 39024 0.6 KoHdurypauusa 12C

IR 9024 39025 0 He ncnonbsyetca

IR 9025 39026 0 Pasmep KoHoUrypaumm

B pernctpax gata v Bpems XpaHUTCA TeKYLLLee COCTOAHME YacoB. Perncrpbl HacoB MOXHO MCNO/Ib30BaTb Kak
ONA KOHTPOAA, Tak U ANA CLLEeHapUeB.

B moayne Her annapatHbix YacoB (RTC), yacbl nporpammHble U TaKTUPYKOTCA OT BCTpoeHHoro RC
reHepatopa. Mo3Tomy TOYHOCTb Y HUX HU3KAA U NPWU OTKNOYEHUM NUTAaHMA Yacbl cOpacbiBatoTCA.
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8. YcTaHOBKa NapameTpoB KOHGUrypauuu.
MapameTpbl ycTaHaBamBatotca B: 03 Read Holding Registers (HR), 06 Write Single Register, 16 Write
Multiple registers. 3T perncTpbl AOCTYNHbI A1 YTEHMA U 3aNUCH.

8.1. YcmaHoeKa damebl U epemeHu.

Peaucmp | Adpec | Auana3oH OnucaHue peaucmpa

HR 93 40094 | 1...31 Yecma+oska 0amel - [eHb mecaya

HR 94 40095 | 1..7 Yecmaroska 0amel - [leHb Hedenu

HR 95 40096 | 1...12 YcmaHoska damei - Mecsay,

HR 96 40097 | 2018...2118 | YcmaHosKka 0amei - [00, 2019 unu 19
HR 97 40098 | 0...23 YcmaHoska epemeHu - Yacesl

HR 98 40099 | 0...59 YcmaHoska spemeHu - MuHymel

HR 99 40100 | 0...59 YemaHoska epemeHu - CekyHObl

B peructpol HR94 — HR99 MOXHO YyCTaHOBUTb HOBOE 3HayYeHWe AaTbl U BpemeHWu. [na yCcTaHOBKM AaTbl U
BpemeHn Heobxoammo 3anucatb B pernctp HR99 HoBoe 3HayeHue. T.K. B MoAaynax HeT 6aTtapeinku, To npu
OTKNOYEHUN NUTAHUA Yacbl copocATca. MpounTaTb TeKylee BpeMsa U AaTy MOXKHO M3 pernctpos: IR9004 —
IR9010. AnsA NnOCTOAHHOW MHANKALUKM AaTbl U BPEMEHW Ha AUCNAee MOAY/A HYXKHO NepUoanYyeckmn nocbinatb ¢
KOHTPO/I/Iepa KOPPEKTHOE Bpems.

8.2. Koppekyusa yacos.

Pezucmp | Auana3oH OnucaHue pezucmpa

HR 4 -1300...0...1300 | KoppeKuma paboTbl 4acos
Yacbl TakTUpylOTCA OT BHYTpeHHero RC reHepaTtopa, MOSTOMY TOYHOCTb He BbICOKaA. Yacbl MOXHO

HEMHOr0 3aMegNnTb AN YCKOPUTb, 3anncas B HR4 3HaYeHMe C MMHYCOM MM NAKOCOM.

8.3. [llepe3azpysKa.

Pecucmp | Auana3oH OnucaHue peaucmpa
HR 5678 | - MNepesarpy3ka moaynsa
3anuck ntoboro yncna B pernctp HR5678 npounsseaeT nepesarpysky moayns.

8.4. CoxpaHeHue KOHgu2ypayuu.

CoxpaHeHue KoHourypaumum npousBogutca m3 O3Y Bo Flash namsate mukpokoHTposnnepa. MMpu
BK/IOYEHMU NUTaHMA gaHHble 13 Flash 3anucbiBatoTca B O3Y. 3anuck Bo Flash nponssoguTtca ogmH pas 8
MWHYTY UAU NPUHYAUTENbHO KOMaHAoM 3anucu B pernctp HR92 noboro 3HauyeHuA. Mpu yTeHuu
pernctpa HR92 moaynb 6yaet oTaaBaTb KOJIMYECTBO LIMK/IOB 3anucu Bo Flash.
Peaucmp | Juana3oH yHKyuA OnucaHue peaucmpa
HR 92 - 3anucb 3anuchb Bo Flash
HR 92 0-65535 YTeHMe Konnyectso UMKAOB 3anucu

Konnuyectso uuknos 3anmcu Bo Flash orpaHunyeHo 3HadyeHuem 100000. Mostomy 3anmMcb HYXKHO
NPoOn3BOAUTb NOCNE 3aBEPLUEHUA PeAaKTUPOBAHNA BCEX CLLEHAPMEB.
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9. CueHapum gna BHYTPEeHHe NOruKu.

[nAa aBTOHOMHOW paboTbl 610Ka 6e3 KOHTPO/ANEepa MOXKHO WCMONb30BaTb BCTPOEHHbIE CLEHapUMU.
CamoCTOATENBbHO MOCbIIaTb KOMaHAb!l B CETb MOAY/IM HE MOTYT. [103TOMY OMMCaHHbIE HUMXKE CLEHAPUN MOTYT
paboTaTb TO/NbKO BHYTPWU CAMOro MOAYAA, UCMNONb3yA COOCTBEHHblE BXOAbl, BbIXOAbl, TAaMMepbl, 4achbl
peanbHOro BpEMEHU U PErncTpbl XPaHEHUS.

C peructpa HR100 3anucbiBatoTcA gaHHble A cueHapueB. B moayne 3apesepBupoBaHO mecTto ana 78
cueHapues. na Kaxxaoro cueHapua ncnonbsyetca no 13 permnctpos RO — R12. War 3anucu cueHapues 20.

ONAa XpaHeHMA NPOMENKYTOYHbIX AaHHbIX MCNObL3YIOTCA PErucTpbl NepemeHHbIX. 3HAYeHUA Perncrpos
HaxoaAaTca B 0bnactu pernctpos Input registers (IR) U3 cueHapMeB MOXKHO KaK YMTaTb, Tak U 3anuncbiBathb. Mo
npoTtokony Modbus 3Tu permctpbl MOXKHO TO/IBKO YnTaTb. A uTeHns u 3anucu goctynHo 1000 perncTpos c
agpecamu oT IR0 go IR999. 3Tn gaHHbIe NnpeacTaBaaoT coboit maccus O3Y n He coxpaHsaoTca Bo FLASH.

[ns yTeHma 1 3anucu cueHapmes ncnonbaytotcsa pernctpbl Holding Registers (HR). 3T pernctpbl 40CTynHbI
ONA UTEHUA M 3anucK. YacTb perncTpoB 3aPUKCUMpPOBaAHbI No4 onpegeneHHble napameTpol. C agpeca 100 go
agpeca 1660 3apesepBMpoBaHO MECTO A/1A 3anuck cueHapues ¢ 0 no 77. Bce yKasaHHble B Tabsinue 3HaYeHus
coxpaHatotcA Bo FLASH. Bce Hencnonb3syemoble agpeca He 3anmcbiBatlOTCA U HE COXPAHAIOTCA.

CueHapum BHYTpM 610Ka BbINOAHATCA nocnegoBaTenbHo oT 0 o 77. 3aTeM LMKAWMYHO MOBTOPAETCA C
HyneBoro cueHapus. MNMpu 601bWLIOM KONMYECTBE CLLEHAPMEB MOXKET OLLYLLATbCA 3a4epKKa. Ecam cueHapues
MCNONIb3yeTCA Mano, TO NOCAeLHUM CLEHAPUEM MOXKHO MCNOAb30BaTb Mepexog B Havano GOTO 0. Uawm
NPONYyCTUTb NYCTblE€ CLLEHAPMN 3TOM Ke KOMaHLO0MN.

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 | CueHapwuit N2 O u ero napameTpbl
HR120 | HR121 HR122 HR123 HR124 HR132 | CueHapuit Ne 1 1 ero napameTpbl
HR140 | HR141 HR142 HR143 HR144 HR152 | CueHapuit N2 2 1 ero napameTpbl
HR160 | HR161 HR162 HR163 HR164 HR172 | CueHapuit Ne 3 1 ero napameTpbl
HR180 | HR181 HR182 HR183 HR184 HR192 | CueHapuit Ne 4 n ero napameTpbl
HR1600 | HR1601 | HR1602 | HR1603 | HR1604 HR1612 | CueHapuit Ne 75 n ero napameTpbl
HR1620 | HR1621 | HR1622 | HR1623 | HR1624 HR1632 | CueHapuit Ne 76 u ero napameTpbl
HR1640 | HR1641 | HR1642 | HR1643 | HR1644 HR1652 | CueHapui N2 77 n ero napameTpbl

McmoYHUKU OOHHBIX.
CueHapuy moryT paboTaTb C BXOAHbIMU U BbIXOAHbIMM UCTOYHUKAMM AaHHbIX. CTOYHMK AaHHbBIX MOXKET BbITb
PA3HOro TMNa M 3aNMnCbiBAETCA OH B AYEKY « TUn perucrpa.

3Ha4yeHue Tun 0aHHbIX duana3oH | Tun daHHbIX | YmeHue 3anuce
0 Const — KOHCTaHTa, GUKCUMPOBAHHOE YMC/IO. (-32768 ... | Int(-32768 ... | TonbKo YTEHME.
+32767) | +32767)
1 Coils (Co) — 01 peructp Pene. (0..4) Bool (0...1) YreHne u
3anuce.
2 Discrete Input (DI) — 02 perucrp gUCKpeTHbIX (0...8) Bool (0...1) TonbKo uTeHue.
BXOZ,0B.
3 Holding Reg (HR) — 03 peructp napameTpos. (0...2660) | Int(-32768 ... | YTeHne n
+32767) 3anuceb.
4 Input Reg (IR) — 04 pernctp aHanorosbIx (0..9030) | Int(-32768... | YTeHnen
BXO4,0B. +32767) 3anuco.
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5 Timer — pernctp Tanmepa obpatHoro otcyeta. (0...15) Int (-32768 ... | YTeHune n
Loctyn yepes pernctpol HR 2980 ... HR 2995. +32767) 3anucob.
6 GOTO gns nepexona Ha Apyron cLueHapui. (0..127) Int (-32768 ... | ToNbKO 3anuchb.
+32767)
7 CALL ana nepexoaa Ha APYron cueHapui. (0...127) Int (-32768 ... | TonbKO 3anuch.
+32767)

Tunsi OQHHbIX.

BONbWWHCTBO AaHHbIX MCNoOAb3yeT TN intl6 310 aByx6antoBoe 16 GUTHOE YMCNO CO 3HAKOM. [uana3oH
3HayeHuin -32768 .. +32767. lMpu paboTte C NOrMKOW WM AUCKPETHbIMM BXOAaMM, BbIXOJaMW pesne
ncnonbayeTca 3HaYeHue bool — false (0) unu true (1). Mpun nepesoae 13 TMna int 3HavyeHne 0 byaeT nepeBoaunTcA
B false (0), ntoboe apyroe 3HayeHne, oTamMyHoe oT 0 byaeT nepesoautca B true (1). Jpyrne TUNbl AaHHbIX,
Hanpumep, CUMBO/IbHbIE 3HAYEHWUA UM 3HAYEHUA C NNaBatoWen 3anATol MoAy/ I HE UCNONb3YIOT.

lMons3o8amersnbcKue OaHHbIe.

BOoNbWKWHCTBO KOMaHA, MCNONb3YHKOT BXOAHbIE AaHHbIE N PE3Y/IbTAT NOMELLAOT B BbIXOAHbIE AdHHbIE. ShyY
AaHHblE€ MOTYT 6bITb KaK (I)M3M‘-I€CKM€ BXOoA4bl U1 BbIXObl 6)10I-(a, TaK U NONb30BaTE/NIbCKMNE AaHHbIE.
Nonb3oBaTenbckue gaHHbIe MOTryT NCNO/1b30BATbCA KaK NepemMeHHbIE ANA NPOMEKYTOYHbIX PacY4eTOB.

3TN AaHHble AeNATCA Ha ABa TMNa M pacnoaaraloTca B ABYX 061acTax:

1) Peructpbl Input registers (IR). Ana yteHnsa u 3anucu goctynHo 1000 peructpos ¢ agpecamu ot IR0 go
IR999. 3T aaHHble NpeacTaBnAoT coboit maccme O3Y u He coxpaHatoTca Bo FLASH. Mpu oTKAOYEHUM NUTAHUA
cbpacbiBatotca B 0. B 311 perncrpbl MOXKHO 3aNMMCbIBAaTb MAaCCMBbI CTaTUCTUYECKUX AAHHDBIX.

2) [Ona yTeHMs W 3anMCcK HacTpoeK ucnonbaytotca pernctpbl Holding Registers (HR). Wcnonb3yetca
ANANa3oH AaHHbIX cueHapueB. B obnactu cueHapues HyneBoW perucTp AomkeH bbiTb 0, @ ocTanbHblie 12
pPerncTpoB mMmoryT 6biTb Atobble. B 3Ty o6n1actb R1 — R12 MOKHO 3anuMcbiBaTbh 3HAYEHUA HACTPOEK. ITU PErUCTPbI
OOCTYMHbI 419 YTEHWUA M 3aNMUCK. ITU PErncTpbl 3anmncbiBatotca Bo FLASH n npu noBTOpHOM BKAOYEHNM NUTAHUA
BOCCTaHaB/MBAIOTCA.

3Ha4yeHue Tun 0aHHbIX PasmeweHue Tun 0aHHbIX YmeHue 3anuce

IRO ... IR999 No/Ib30BaTeNbCKUE o3y Int16 YTeHune u 3anuce.
JaHHble He CoXpaHsATCcA (-32768 ... +32767)

Coil0 ... Coil23 dnaru o3y bool (0 ... 1) YTeHune 1 3anuce.

He coxpaHAlTCA

HRS85 ... HR91 nonb3oBaTebCKUue EEMPOM Int1l6 YT1eHue n 3anuco.
JaHHble COXpaHAtoTCA (-32768 ... +32767)

HR100 ... HR1652 | JaHHble cueHapues | EEMPOM Int1l6 YT1eHue n 3anuco.
COXpaHAtoTCA (-32768 ... +32767)

Talimepeil.

Timer — pernctp Tanmepa obpaTHoro otcyeta. B atom peructpe Kaxayto 0,1 ceKyHAy 3HaYeHMe YMeHbLUaeTcs
Ha 1. Mocne Toro, Kak Tanmep goxoauT Ao 0 cueT octaHaBamBaeTca. JocTtynHo 16 Tanmepos (0 ... 15).
JocTynHo yTeHue u 3anucb. PaspsgHocTb Talimepa 16 6uT, 3HadyeHue Talimepa ot 0 go 65535.

Homep | Talimep 6 Tanmep 6
0 Talimep O 7 Talimep 7
1 Taimep 1 Homep | Talimep
2 Talimep 2 8 Talimep 8
3 Talimep 3 9 Taiimep 9
4 Taimep 4 10 Taimep 10
5 Tanmep 5 11 Tanmep 11

Ten/daxc: (4872)23-51-50
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12 Taimep 12 14 Taimep 14
13 Tanmep 13 15 Tanmep 15

LocTyn K Tamepam Bo3mMmoKeH yepes permctpbl Modbus. Pernctpbl HR 2980 ... HR 2995 aatoT goctyn K
Tanimepam TIMERO ... TIMER15. MOHO KaK KOHTPO/IMPOBATb, TaK U MEHATb 3HaYEHUE HaNeTy.
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CuyeHapuu.

B Kaxgom cueHapum B agpece ot 100 go 112 3anucbiBatoTca TUN M NnapameTpbl cueHapua. Janee agpec
6yaet o6o3HayaTbea RO — 11N, 3anmcaHHbIn B pernctp 100 (gns cueHapus 0), R1 — napameTp 1, 3anncaHHbIN B
pernctp 101, R2 — napameTp 2, 3anuncaHHbIi B pernctp 102 u Tak ganee.

Peaucmp RO — Tun cyeHapus

3HayeHue 0Ob03Ha4YeHue

OnucaHue

0 NOP

MycTas KomaHaa. He Nnpon3BoAUT HUKAKUX AENCTBUNA.

1 MATH

LlenouncneHHble apupmeTmyeckne n 6UToBbIE ONEpPaLLUN:
0 - “=" — paBHo;

1-“~"—unHBepcus;

2 - “++” — NHKPEMEHT;

3-“—"— pekpemeHrT;

4 - “+” — cnokeHue;

5 - “-“ - BbluMTaHUE;

6 - “*” —ymHOXeHMue;

7 -“/" — peneHne;

8 - “%"” — ocTaToK OT AeneHus;

9 - “4+=" — cnoXKeHue ¢ NpeablayLnm;

10 - “-=" — Bbl4MTaHWE U3 NPeablayLLEro;

11 - “&” — 6uHapHasa U;

12 - “|” — 6uHapHaa UNU;

13 - “N — 6uHapHas UCKNTHOYAKOLLEE UK;

14 - “<<” — nobuTOBbLIN CABUT BNEBO;

15 - “>>” — nobuToBbI CABUT BNPaBO;

16 - “~=" — BUHapHas MHBepcKUSA;

17 - “POW” — X B cTeneHun Y;

18 - “SQRT” — KBaApaTHbI KOPEHb;

19 - “MIN” — BbIBOP MMHMMAIBHOTO 3HAYEHMUS;
20 - “MED” — pacueT cpeaHero 3Ha4yeHus;

21 - “MAX” — BbIGOP MaKCMMANbHOIO 3HAYEHUS;
22 - “LIMIT” — orpaHu4eHue B YKa3aHHOM AMaNa3oHe;
23 - “ABS” — abcontoTHOE 3HaYeHue.

2 FLOAT

MaTtemaTtunyeckume onepaumm ¢ 4poHHbIMU 3HAYEHUAMM:
1 - SIN — CuHyc;

2 - COS — KocuHyc;

3 - TAN — TaHreHc;

4 - ASIN — ApKCUHYC;

5 - ACOS — ApPKKOCHHYC;

6 - ATAN — ApKTaHreHc;

7 - SINH - CuHyc runepbonnyeckui;

8 - COSH - KocuHyc runepbonmyeckuis;
9 - TANH - TaHreHc runepbonmyeckuii;
10 - EXP — DKCNOHEeHTa;

11 - LN - lorapmdpm HaTypanbHbIif;

12 - LOG - Jlorapmdm AecATUYHbIN;
13-POW -Y B cTeneHu X;

14 - SQRT - KopeHb KBaapaTHbIN.

w

PTRW

YKasaTtenb gna 3anmcm maccmBoB nepemeHHb»bIX.

4 PTRR

YKasatenb gna YTeHMA MacCUBOB nepemeHHbIX.

Ten/daxc: (4872)23-51-50
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5 FOR Co3paHune UMKNoB.
6 SEL BuHapHbIN BbIGOP, MynbTMNAEKcop. Bo3BpawaeT K-e 3HauyeHne 13 BXOAHbIX
nepemMeHHbIX.
7 IF Nornyeckne onepaumn IF (R2 ycnosue R5) ¢ ¢yHKUMelN npucBoeHMAa U
nepexoaom:
0 — “==" — ecnu paBHo;
1-“1=" —ecnn He paBHoO;
2-"“>" —ecnun 6onblue;
3 - “<"” —ecnn meHsblue;
4 — “>=" — ecnu 60/ibllie NIV PABHO;
5 — “<=" — ec/in MeHbLLEe NN PaBHO;
6 — “1” —ecnn He BepHo, false;
7 - “&&"” —ecnu true oba onepaHaa;
8 —"“||"” —ecnn true ognH 13 onepaHa0B.
8 IFAND Nornyeckme onepaumu IF gBoiiHaa 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—“>" —ecnun bonblue;
3 - “<” —ecnn meHblue;
4 —“>=" —ecnu 6onblUe NN PABHO;
5 — “<=" — ecn MeHbLUE NN PABHO;
6 — “1” — ecnun He BepHo, false;
7 - “&&"” —ecnn true o6a onepaHaa;
8—"“||"” - ecnn true ogmH 13 onepaHOOB.
9 IFOR JNlornyeckue onepauum IF geoiiHana c U/IA
if((R1.2 R3 Const R4)| | (R5.6 R7 Const R8)) then R9.10 = R11.12
0 — “==" — ecnu paBHo;
1 - “1=" —ecnu He paBHoO;
2-">" —ecnu 6onblue;
3 —“<"” — ecnn meHblUe;
4 — “>=" — ecnu 6osbllie N PABHO;
5 — “<=" — ec/in MeHbLLEe NN PaBHO;
6 — “1” — ecnu He BepHO, false;
7 — “&&"” — ecnu true oba onepaHaa;
8 —“||” —ecnn true ognH 13 onepaHaOB.
10 GOTO MNepexoga.
11 CALL MNepexon B nognporpammy.
12 RETURN Bbixog 13 nognporpammbl.
13 THRS Moporosoe pene.
14 TRG Tpwurrep.
15 KEY_DO KHonKa asoiHasa 6e3 nepeKkitovyeHus.
16 KEY_DB KHonKa ABOMHAA C NepPEKNOYEHUEM.
17 TIMER Talimep.
18 RTC Yacbl u gaTa.
19 JAL YnpasneHune *HKanosu.
20 PID NnAa perynarop.
21-65535 NOP MycTan KomaHaa. He Nnpomn3BOAUT HUKAKUX AENCTBUNA.

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

CueHapwuii Nnpon3BoAUT apudmeTUYECKMe AeNCTBUA HAA ABYMA BXOAHbIMU ONepaHaammn 1 NpucBansaeT K
BbIXO4HOMY pe3ynbTarty.

Peructp RO R1 R2 R3 R4 R5 R6 R7
MNapametp | 1 MATH | Tun | Per pesynbTtata | Tun onepaHa 1 | Onepauua | Tun onepaHa, 2
OunanasoH |1 1,3, | 0..32767 0-5 |-32768.. |0-23 0-5 |-32768 ..

4,5 +32767 +32767

BxoaHble gaHHble: R3, R4, R6, R7; BoixoaHble gaHHble: R1, R2; Onepauus: R5;
Jlornka paboTbl cueHapua «apudmeTmyeckasa onepauma» cneaytowan: R1.2 = R3.4 (onepauus) R6.7;
Pernctp R5 - Onepauums:

3HayeHue Onepauyus Oencreuns

0 “=" — paBHO R1.2=R3.4

1 “~" — nHBepcua R1.2=~R3.4

2 “++” — NHKpemeHT R1.2=R1.2+1

3 “—"“— pekpemeHT R1.2=R1.2-1

4 “+” — cnoxeHwne R1.2=R3.4+R6.7

5 “-“ — BbluMTaAHME R1.2=R3.4-R6.7

6 “*7 — yMHOMKEHNE R1.2=R3.4 *R6.7

7 “/” — penenne R1.2 =R3.4 / R6.7 uenoe uncno

8 “%” — oCcTaToOK OT AeneHun R1.2 =R3.4 % R6.7 ocTaToK

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

10 “-=" — BbluMTAHME U3 NpeablayLLero R1.2=R1.2-R34

11 “&” — buHapHaa U R1.2=R3.4 & R6.7

12 “|” — 6uHapHasa NN R1.2=R3.4 | R6.7

13 “N" — BuHapHaa WCKIKOYAROLLEE NN R1.2=R3.4"R6.7

14 “<<” — nobUTOBbLIN CABUI BNEBO R1.2 = R3.4 << R6.7(konunyectso 6uT)
15 “>>" — noBbUTOBbLIN CABUI BNPABO R1.2 = R3.4 >> R6.7(konunyectso 6uT)
16 “~=" — BMHapHan nHBepcun R1.2 = R3.4 = (OXFFFF-R6.7+2)

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

18 “SQRT” — KBaApaTHbI KOPEHb R1.2 = KBagpaTHbI KOpeHb 13 R3.4
19 “MIN” — BbIBOP MMHUMAIBHOTO 3HAYEHMSA R1.2=(R3.4>R6.7) ? R6.7 : R3.4

20 “MED” — pacueT cpefiHero sHa4eHus R1.2=(R3.4+R6.7)/2

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

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

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

CoxpaHeHue pe3ynbTaTa B KOHCTaHTY U Discrete Inputs HeBO3MOXKHO.
®opmar 3anucu: MATH (R1) (R2) = (R3) (R4) (R5) (R6) (R7)
Mpumep 3anmcn: MATH HR 20 = IR 10 + HR 30

Ten/daxc: (4872)23-51-50
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FLOAT - Mamemamuyeckue onepayuu ¢ 0pobHbiMu 3Ha4eHUAMU

Cu,eHapMﬁ NpPon3BOAUT MaTeMaTUYECKNE onepaLn C I,CI,|:)O6HbIMl/I 3Ha4YEeHNAMU Hag ABYyMA BXOAHbIMU
onepaHgamun n npncBanBaeT K BbIXOAHOMY Pe3Y/bTaTy.

Peructp RO R1 R2 R3 R4 R5 R6 R7
MNapametp | 1 MATH | Tun | Per pe3synbTtata | Tun onepaHa 1 | Onepauua | Tun onepaHa, 2
OunanasoH |1 1,3, | 0..32767 0-5 |-32768.. |0-14 0-5 |-32768 ..

4,5 +32767 +32767

BxoaHble gaHHble: R3, R4, R6, R7; BoixoaHble gaHHble: R1, R2; Onepauus: R5;
CueHapuii paccyMTbiBaeT TPUFOHOMETPUYECKYIO OYHKUMIO yrna B paguaHax. CueHapuin paboTtaeTt co
3HAaYeHUAMU MeHblle eaunHMUpbl. [TOCKONbKY MHTeEpdeNc nepenaeT TONbKO LENOYUCNEHHbIE 3HAYEHMA, TO
nepegasaemble 3HadeHua genarca Ha 1000.
Ons 3HayeHns 1.0 Heobxoagumo BBecTn 1000. Pe3ynbTaT TaK e yBenmyeH Ha 1000. 3HayeHUA BBOAATCA B
PagnaHax. Hanpumep, ana 90 rpagycos 6yaet 1,5708 paauaH. SIN (1.571 paguman) = 1.000. B peructp R4
Heobxoammo BeecTn 1571. B pernctpe R2 byget 3HaueHne 1000
Pi*1 paguaH = 3,14*1 paauaH. MNockonbky 1 paguan = 57°17'44,8" (57 rpagycas 17 muHyT 44,8 cekyHAa) , 31O
o3Hauvaert 3,14*57°17'44,8" = 180°

Jlornka paboTbl cueHapua «apudmeTnyeckasn onepauma» cnegyowan: R1.2 = SIN (R3.4);
Pernctp R5 - Onepauus:

3HayeHune Onepauua Jencreus

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 — ApKKOCHHYC R1.2 = ACOS (R3.4)

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

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

8 COSH - Kocnnyc runepbonunyeckmi R1.2 = COSH (R3.4)

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

10 EXP — 3kcnoHeHTa R1.2 = EXP (R3.4)

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

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

13 POW -Y B cteneHu X R1.2 =R3.4 B cteneHun R6.7
14 SQRT - KopeHb KBagpaTHbIA R1.2 = KBagpaTHbI KOpeHb M3 R3.4

dopmar 3anucu: FLOAT (R1) (R2) = (R3) (R4) (R5) (R6) (R7)
Mpumep 3anuck: FLOAT HR 20 = SIN IR 10
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PTRW - ykazameno 04 3anucu maccueoe nepemeHHbIx
CueHapuii N03BONIAET 3aNMCbIBaTb AaHHbIE B MAaCCMB AAHHbIX.

peructp | Onuncanne

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

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

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

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

BxogHble aaHHble: R4, R5;

BbixogHble gaHHble: R1, R2, R3;
YKasaTeslb UCNOJIb3yeTcA ANA co34aHUA MaccmBoB. MOXKHO 3anncbiBaTh B PerncTp ¢ HOMepoMm, YKasaHHbIM B
apyrom pernctpe. Hanpumep, IR[IR23]=IR86, B pernctpe IR23 yKasbiBaeTcs HOMEpP perMcTpa B MaccuBe.

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

CueHapwuit | RO R1 R2 R3 R4 R5
napametp | PTRW Tun BbIx pernctpa | Tvn ykasaTtena | peructp | Tun Bx pernctpa | Bx peructp
3HayeHune | 3 13,45 0-5 -32768 ... | 0-5 -32768 ...
+32767 +32767
Ten/daxc: (4872)23-51-50 www.razumdom.ru 21
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PTRR — ykazameno 049 ymeHuUs Maccusos rnepemeHHbIX
CueHapuii N03BONAET YMTATb JAHHbIE U3 MAaCCMBa AAHHbIX.

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

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

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

R4 Tun BbixogHoro peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R5 BbixogHOM onepaHg,

BbixogHble gaHHble: R4, R5;

BxogHble aaHHble: R1, R2, R3;
YKasaTesb UCNOMb3yeTcA ANA CO34aHMA MAcCMBOB. MOMHO YMTaTb MUX PerucTpa ¢ HOMepoOM, YKa3aHHbIM B
apyrom pernctpe. Hanpumep, IR86 = IR[IR23], B pernctpe IR23 ykasbiBaeTcA HOMep PerncTpa B Maccuse.

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

CueHapwuii RO R1 R2 R3 R4 R5
napameTp PTRR | Tun Bx per | Tun ykasatena | Bx peructp Tun Bbix peructp
3Ha4yeHune 4 1-Coils 0-Const Yucno: 0-Const Yucno:
3-HR 1-Coils -32768 ... 1-Coils -32768 ...
4-1R 2-DI +32767 2-DI +32767
5-Tim 3-HR 3-HR
4-IR 4-IR
5-Tim 5-Tim
YKaszatesnb Tun Tun Bx perunctp Tun Bbix pernctp
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FOR - yuknel
CueHapwuit No3BoNAET CO34aTb LMKbI.
peructp | NapameTp
RO 5—FOR (IR1=R3; IR1<=R4; IR1++) GOTO R5
R1 Pernctp uunkna (scerga IR)
R2 Tun perncrpa 3Ha4YeHUM Havyana n KoHua umkna: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R3 Perncrtp Hayana unkna
R4 Perncrtp KoHua uukna
R5 Appec Bbixoga U3 LMKNa

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

CueHapwuii N03BOAET 3aLUMKANTb YaCTb CLLEHAPUEB B YKa3aHHOM AMana3oHe USMEHEHMA NepemeHHON. Permnctp
R1 6yaet npMbaBnaThca Ha eAUHULY (MHKPEMEHTMPOBATLCA) B AANANa3oHe OT yKa3aHHOro B R3 4o yKasaHHOro
B R4. NMoka 3HauyeHune R1 BHYTpKM AManasoHa, To 6yayT BbINOAHATLCA CAeAytoumMe 33 3TUM CLLeHapuemM KoMaHabl.
B KOHLe cueHapueB HeobxoanMmo Aob6aBnTb KomaHay nepexoga GOTO B Hauyano unkna. Hanpumep,

01: FOR (IR35=3; IR35<=7; IR35++) GOTO 05; uukn ot 3 no 7

02: MATH IR55 = IR55+25; onepauuu BHYTpW UMKAA, NnpubaBieHne 3HaYeHUA
03: PTRW IR[IR35] = IR55; onepauunm BHYTPU LMKAA, 3aMN0OJIHEHME MacCcMBa
04: GOTO 01; nepexopa B Ha4ano UMKNa

05: IR29=IR28; cnegytow,asa KOMaH4a NOC/ae OKOHYaHMA BbIMOAHEHNA LMKAA

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

CueHapwui RO R1 R2 R3 R4 R5
Tun IR BbIOOP TunBnap2 | Tunsnap 2 | BbibOp
5—-FOR Yucno: 0-Const Yucno: Yucno: Yucno:
0...2660 1-Coils -32768 ... -32768 ... -32768 ...
2-DI +32767 +32767 +32767
3-HR
4-IR
5-Tim
Uwnkn Pernctp umkna | Tun Havasno KoHel, Anp
BbIX04a
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SEL — buHapHblii ebibop. MyabmunneKcop. TepHapHbiili onepamop.
CueHapuii NPUCBaAMBAET K BbIXOAHOMY PETUCTPY OAMH U3 ABYX, TPEX UM YETblipex BXOAHbIX PErncTpos no
YKa3aHHOMY HOMepy.

Peructp | MapameTp

RO 6 SEL - BuHapHbIl BbiGOp.

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

R2 BbixoaHoM pernctp

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

R4 Peructp Bbibopa: 0 unn 1 mam 2 nnmn 3

R5 Tun BxogHoro pernctpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R6 BxogHom pernctp npn 0

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

R9 Tun BxogHoro perunctpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R10 BxoaHow perunctp npwu 2

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

BbixogHble gaHHble: R1, R2;
Ycnosue: R3, R4;
BxogHble gaHHble: R5, R6, R7, R8, R9, R10, R11, R12;
CueHapwuii npucBaMBaEeT K BbIXOAHOMY peructpy R2 3HaueHMe 04HOro UX YeTblpex BXOAHbIX pernctpos R6, RS,
R10 nnan R12 no ykazaHHomy Homepy R4.
Ecnn R4 =0, Torga R2 = R6.
Echmn R4 =1, Torga R2 = R8.
Ecnn R4 =2, torga R2 = R10.
Echm R4 = 3, Torga R2 = R12.

®opmar 3anucu: R1.2 = (R3.4)? R5.6 : R7.8 : R9.10: R11.12
Mpumep 3anmcu: IR 10 =SEL (DI 1) ? HR22: HR 23 :HR 24 : HR 25
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IF - /locuyeckasa onepayusa

CueHapwuii BbINONHAET nornyeckoe ycnosue EC/TN (IF).

perucTp | napametp
RO 7 - IF (R2 ycnosue R5) Torga R6=R8 nHaue R6=R9

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

R2 BxoaHon onepaHa, 1

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

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

R5 BxogHowm onepaHg, 2

R6 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer, 6-GOTO, 7-CALL

R7 BbixogHoOM perncrp

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

R9 BxoaHoM onepaHA ecnm BepHO

R10 DetictBne: 0 — o4HOKPaTHO; 1 — perynspHo; 2 — OIHOKPATHO, MHauYe; 3 - peryasapHo, nHave
R11 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R12 BxogHoM onepaHg eciv He BEPHO

BxogHble gaHHble: R1, R2, R4, R7, R8, R11, R12; BoixoaHble AaHHble: R6, R7; ®yHKumA: R3;
JNlornka paboTbl cueHapusa «Jloryeckne onepaunmn» creayroLlan:
IF (R1.2 ycnosme(R3) R4.5) THEN R6.7=R8.9 ELSE R6.7=R11.12. [elictBue BbinonHsetca: ecam R10=0, To
oAHoOKpaTHo uan ecan R10=1, To perynapHo 6e3 ncnonb3oBaHua ELSE. [eicTBme BbinonHseTca: ecan R10=2,
TO OAHOKPATHO nnm ecnm R10=3, To perynapHo ¢ ncnonbsosaHmnem ELSE.
3HayeHue byHKUMA
«==» eC/Qin paBHO
«l=» ecnu He paBHO
«>» ecnm bonblue
«<» eC/In MeHblle
«>=» ecin 6osbLle NN PaBHO
«<=» eCAN MeHbLUE WUN PAaBHO
«!» nornyeckan onepauma HE
«&&»normnyeckas onepauyma U
«| | »nornyeckas onepauus U1

NN~ |W|INIFR|O

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

CueHapui R1 R2 R3 R4 R5 R6 R7 R8 R9
7 - IFE 0-Const | Ymcno: | 0- «==», | 0-Const | Yucno: | 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 2-DI 2-DI
3-HR 3- «<y, 3-HR +32767 | 3-HR +32767 | 3-HR +32767
4-1R 4- «>=», | 4-IR 4-IR 4-R
5-Tim 5- «<=», | 5-Tim 5-Tim 5-Tim
6- «l», 6-GOTO
7- «&&», 7-CALL
8- «||»
Nornyeckas | Tun Bx one- | ¢yHKUMa | Tun Bx one- | Tun Bbix Tun Bx
onepaumsa paHa 1 paHg, 2 perncrtp perncrp
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IFAND - J/lozu4yeckasa onepayus 0eoliHasa c U
CueHapwuii BbinonHAeT norndyeckoe ycnosue: EC/IN (ycnosue) U EC/IN (ycnosue) TOFAA pasHo.

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

perucTp | napametp

RO 8 - IFAND

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

R2 BxoaHown onepaHa 1

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

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

R6 BxogHown onepaHa 3

R7 DyHKUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&», 8- «| | »
R8 BxogHon onepaHa 4

RS Tun peructpa: 1-Coils, 3- HR, 4-IR, 5-Timer, 6-GOTO 7-CALL

R10 BbixoaHoM pernctp

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

R12 BxogHoM onepaHg, ecin BEPHO

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

JNlornka paboTbl cueHapus «Jloryeckne onepaunmn» cieayroLlan:
IF ((R1.2 R3 Const R4)AND(R5.6 R7 Const R8)) THEN R9.10=R11.12. [lelicTBME BbINOJIHAETCA OAHOKPATHO U He
6yAeT NOCTOAHHO NPMCBaMBaTb 3HAYEHME NPU BEPHOM YC/10BUK. [IPUCBOEHME BbINOIHUTCA CHOBA TO/IbKO KOrAa
YyCNOBWE CTAaHET HEBEPHO M CHOBA BEPHO.

3HayeHue byHKUMA

«==» eC/I1 paBHO

«!=» ecnun He paBHO

«>» ecnm bonblue

«<» €C/IN MeHblue

«>=» ecin 6osbLUe NN PaBHO
«<=» €C/IN MeHbLUEe U/ PaBHO
«!» nornyeckan onepauyma HE
«&&»nornyeckasa onepauua U
«| | »nornyeckas onepauus U1

Nojun|bhwW|INIR|O

0o

dopmart 3anumcu: IFAND ((R1.2 R3 Const R4)AND(R5.6 R7 Const R8)) THEN R9.10=R11.12
Mpumep 3anucu: 00: IFAND (IR3 > HR5) AND (IR7 > HR8) THEN IR 25 = HR 125
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IFOR - /lo2zuueckas onepayus 0eoliHasa ¢ U/TN
CueHapwuii BbinonHAET norndeckoe ycnosue: EC/IN (ycnosue) MU ECNIU (ycnosue) TOTOA paBHoO.

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

perucTp | napametp

RO 9-1FOR

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

R2 BxoaHown onepaHa 1

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

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

R6 BxogHown onepaHa 3

R7 DyHKUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&», 8- «| | »
R8 BxogHon onepaHa 4

RS Tun peructpa: 1-Coils, 3- HR, 4-IR, 5-Timer, 6-GOTO 7-CALL

R10 BbixoaHoM pernctp

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

R12 BxogHoM onepaHg, ecin BEPHO

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

JNlornka paboTbl cueHapus «Jloryeckne onepaunmn» cieayroLlan:
IF ((R1.2 R3 Const R4)OR(R5.6 R7 Const R8)) THEN R9.10=R11.12. [leiicTBME BbINONHAETCA OAHOKPATHO M He
6yAeT NOCTOAHHO NPMCBaMBaTb 3HAYEHME NPU BEPHOM YC/1I0BUK. [PUCBOEHME BbIMOIHUTCA CHOBA TO/IbKO KOrAa
YyCNOBWE CTAaHET HEBEPHO M CHOBA BEPHO.

3HayeHue byHKUMA

«==» eC/I1 paBHO

«!=» ecnun He paBHO

«>» ecnm bonblue

«<» €C/IN MeHblue

«>=» ecin 6osbLUe NN PaBHO
«<=» €C/IN MeHbLUEe U/ PaBHO
«!» nornyeckan onepauyma HE
«&&»nornyeckasa onepauua U
«| | »nornyeckas onepauus U1

Nojun|bhwW|INIR|O

0o

dopmart 3anucu: IF ((R1.2 R3 Const R4)OR(R5.6 R7 Const R8)) THEN R9.10=R11.12
Mpumep 3anucu: 00: IF (IR3 > HR5) OR (IR7 > HR8) THEN IR 25 = HR 125
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GOTO - NMepexoo:

CueHapwuii BbINONHAET Nepexos Ha Apyryto KOmaHay.

pernctp | napameTp
RO 10 - GOTO
R1 Mepexon, (Bo3MmoKHble 3HaYeHun 0-77)

BxogHble AaHHble: HeT;
BbixoaHble aaHHble: R1;
KomaHga GOTO nepexof no3BondeT MnepernpbirHyTb HECKONbKO cueHapues. CueHapuu BbINOJIHAKOTCA
nocneposatenbHo ot 0 ao 77 u cHosa nosTopAtoTca. KomaHaa GOTO moKeT BbIMOAHATLCA COBMECTHO C
ycnosuem IF. Ecnm Homep cueHapua yKasaH 6onblie 77, To 6yaeT nepexos Ha Homep 0.
Hanpumep:
2: If (IR2 > 30) nepexopa Ha 5, MHa4ye BbINOAHUTCA Ceaylowan onepaymn
3: MATH R7 = R4 * R7
4: GOTO 6
5: MATH R7 = R4 - R7
6: BITSR12 =R4 & R7

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

CueHapwuii R1
10 - GOTO Yucno:
0..77
Mepexop, Homep cueTumka KomaHg,

Ten/dakc: (4872)23-51-50 www.razumdom.ru 28



RAZUMDOM &

DDLO4R WHCTPYKUMA NO HAaCTPOMKe Moayns

CALL — lNepexod e nodnpozpammy:

CueHapwii BbINOAHAET Nepexos Ha NoA4NpPorpammy.

peructp | NapameTp
RO 11 -CALL
R1 Mepexon, (Bo3MmoKHble 3HaYeHun 0-77)

BxogHble AaHHble: HeT;

BbixoaHble aaHHble: R1;

DyHKUMA: HeT;
Noruka paboTtbl cueHapusa «Mepexoa» cneaytowas: CALL Homep cueHapus.
3Ta KomaHga paboTaeT Tak ke, Kak U1 GOTO, HO 3aNOMWHAET HOMep CBOero cueHapua. Homep cueHapusa
NOMeLLaeTCcA C CTeK, pa3sMep KOTOPOro paBHAETCA KO/M4YecTBYy KOMaHA. KomaHaa no3sonser neperTtu Ha
nognporpammy. B KoHue nognporpammbl ucnonbsyetca KomaHaa RETURN. MoeT BbINO/IHATLCA COBMECTHO C
ycnosuem. Ecnv Homep cueHapus yKasaH bonble 77, To byaet nepexos Ha Homep O.

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

CueHapwuii R1
11 - CALL Yucno:
0..77
Bbi3oB nognporpammbel | Homep cyeTyMKa KomaHA
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RETURN - Bbix00 u3 nodnpoz2pammsi:

Cu,eHapMﬁ BbIMOJIHAET BbIXOA4 U3 nogNnporpammeobl.

peructp | NapameTp

RO 12 - RETURN

JNoruka paboTtbl cueHapua «Mepexoa» cneaytowas: RETURN.
KomaHaa CcTaBUTCA B KOHLLE CLEeHapusa NoAnporpammbl U AefaeT Nnepexos Ha cnegyowmin war, oTkyaa oo
caenaH Bbi3oB CALL. Homep cueHapus b6epeTcs U3 cteka cueHapues. Ecam 6bin BbI30B 3TOM nognporpaMmbl
KomaHaolh GOTO, smecto CALL, Ttorga Bo3Bpat byaer Ha cueHapui 0. lMepen 3ToM nognporpammon
*KenatenbHo noctasutb KomaHay GOTO O nam RETURN.

Hanpumep,

2:If (IR2 > 30) nepexopa Ha 100, nHaye BbINOAHUTCA CAeayloulas onepaums

3: MATH IR28 = IR38 * IR7

4: MATH IR7 = D14 - IR7

5:BITSR12=R4 & R7

6: MOV Coil3=R12

99: GOTO 0; nepexop, B Ha4aN0 anropnTma

100: MOV IR7 =25

101: MATH IR38 = DI4 * IR7

102: RETURN; Bo3BpaT U3 noanporpammeol

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

CueHapui
12 - RETURN
Bbixog, n3 nognporpammbl
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THRS - Nopozosoe pene:

CLI,eHapVIl';I NO3BONAET NONYYUTb OUNCKPETHOE 3HAYEHWME N3 aHa/I0roBOro 3Ha4YeHUA. fABnAeTcA aHanorom
Tpurrepa WmnaTa. I'IepeKmoquMe nponcxoauT nNnpun yCtaHoOBIEHHOM nopore. PasHuua B noporax BKaA4YeHUA
M BbIK/TIOYEHNA YCTAHAB/IMBAETCA B PErNCTPE rnMcTepesnc.

peructp | napametp

RO 13 - Moporosoe pene

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

R2 BbixoaHoM pernctp

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

R5 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R6 Perncrtp c noporosbim 3HaYeHUem

R7 Mctepesuc, (KoHcTaHTa)

R8 nHeepcua (0-HeT, 1-uHBEpCUA)

BxoaHbie paHHble: R3, R4;
BbixoaHble aaHHble: R1, R2;
KoagpduuneHtsi: R5, R6, R7, R8.

Jlorvka BbINONHAET OAHOKPATHOE AENCTBUE, T.€. CODbITUE U HE AEPXKUT BbIXOA, B OAHOM COCTOAHUW. Mo3ToMy
nocne BK/OYEHUS pesie ero MOXKHO BbIKAOUYMTb 3anucbio B pernctp Coils.

Jlorvka paboTbl cueHapua «oporosoe pene» cneayoLlas.

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

Ecnu 3HauyeHne 6onblue 3a4aHHOTO, TO BKIOYAET pene.

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

Ecnu 3HaYeHne meHblue 3aaHHOTO, TO BbIK/HOYAET pene.

BxogHoe 3HauyeHMe MOoXKeT bbiTb 3HayeHue ALM, nepecynTaHHble 3HAYEHMA, AUCKPETHblE 3HAYEHUA WU
No/ib30BaTeNbCKUE AaHHbIE.

®opmart 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 - Tpuzazep:

CLI,eHapVIl';I NO3BONAET CAENATb NEPEKNAOYEHNE BbIXOAa C BbIK/TKOYEHHOTO COCTOAHMA Ha BKIIOYEHHOE U
06paTHO npun KPaTKOBPEMEHHOM HaXXaTUW KHOMKWU.

perucTp | napametp

RO 14 = Tpurrep

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

R2 BbixoaHoM pernctp

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

R5 Noporosoe 3Ha4YeHMe, KOHCTaHTa

BxogHble aaHHble: R3, R4;

BbixogHble gaHHble: R1, R2;

MNapameTpbl: R5.

// 0= Tun=14, 1= Tun, 2= BbIX perncTp, 3= T1n, 4= BX pernctp, 5= nopor
JNornka paboTbl cueHapua «Tpurrep» cieaytollas:
Mpn 4YeTHOM HaXXaTUM B PErUCTPbl 3aNUCbIBAOTCA 3HadeHuMAa 1. [pyM HEYETHOM HarKaTuM B PErncTpbl
3anucbiBatoTcA 3HavyeHma 0. Noporosoe 3HaYeHMe — 3TO YPOBEHb, NPU KOTOPOM MNPOUCXOAMT NEPeKAOYEHMeE.
[Ona AuckpeTHoro Bxoda 3anmcaTtb 3HadyeHue 1. JIornka BbiNoJIHAET O4HOKpPATHOE AeicTBue, T.e. CObbITUE U He
OEPXKUT BbIXOA B O4HOM COCTOAHWUMU. [103TOMY NOCAe BKAOYEHUA pesie ero MOXKHO BbIK/HOUYMTb 3aNMUCbiO B
peructp Coils.

dopmart 3anmcu: TRG (R1.2) =0 or 1, In (R3.4) th (R5)
Hanpumep, TRGIR5=00r 1, In HR110th 2
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KDO — kHonKa c yoepxcaHuem.

Cu,eHame NO3BONAET NEPEKNIOYNTL OANH KaHAN penie KpaTKOBPEMEHHbBIM HaXXaTUEM KHOMKWU U BbIK/TIOYNTDL
HECKO/IbKO KaHanoB pene, 4ONTUM Ha*XaTUeEM KHOMKMW.

Peructp | napametp

RO 15 — KHOMKa ¢ yaepaHuem

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

R2 Homep BXxogHOro permncrtpa

R3 Homep pene Coil npn KpaTKoOBpeEMEHHOM HaXKaTuUmn

R4 Tun peructpa: 1-Coils, 3-HR, 13-HR, 23-HR, 4-IR, 5-Timer
R5 Homep BbIXO4HOrO perncTpa npu yaepxaHum KHOMKn
R6 3Ha4yeHune

R7 Bpems yaep:kaHua kKHonku (B 0.1 cek)

BxoaHbie aaHHble: R1, R2;

BbixogHble gaHHble: R3, R4, R5, R6;
MapameTpeol: R7
CueHapuii NO3BONAET NEPEK/OYNTb C BbIKAOYEHHOIO COCTOSIHUA Ha BK/AOYEHHOe M obpaTHO KaHan pene,

yKasaHHbI B R3 npu KpaTKOBPEMEHHOM HaKaTUM KHOMKM.

Mo3BonAeT U3IMEHUTb 3HAYEeHMeE BbIXOAa, YKa3aHHOro B R4 npu yaeprkaHMM KHOMKK 6onblie BpemeHu B R5.
Ona pene DRM88R moxKHO B pernctp HR5 3anmncatb umcno, meHatowee cpasy COCTOAHME BCEX 8 KAHANOB.
Ecnn B R4 yKkasaH 3 (HR), To cueHapwuii 3anuweT B R5 3HayeHne R6. M3meHUT Bce KaHasnbl.
Ecan 13 (HR), To cueHapuit TONbKO BbIKJAKOYUT YKa3aHHbIE KaHa/ibl, He MeHAsA apyrue KaHanbl (R5 &= ~R6). Mpwn
R6=15 (0b00001111) BbIKAOUYMT TONIbKO 1, 2, 3, 4 KaHa/bl, OCTa/IbHble OCTABUT HEU3MEHHbIMM.
Ecnu B R4 yKasaH 23 (HR), To cLeHapuii TONbKO BKAOUYMUT YKa3aHHble KaHaibl, He MeHsAA Apyrmue KaHanbl (R5 |=
R6). Mpu R6=51 (0b00110011) BKAOYMT TONbKO 1, 2, 5, 6 KaHaNbl, OCTaNbHble OCTAaBUT HEU3MEHHbIMM.

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

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

CueHapwuii R1 R2 R3 R4 R5 R6 R7
15-KDB 0-Const Yucno: Yucno: 1-Coils Yucno: Yucno: Yucno:
1-Coils 0..999 0..23 3-HR 0..23 0...255 0..255
2-DI 13-HR
3-HR 23-HR
4-1R 4-R
5-Tim 5-Tim
KHonKa Tuvn BXOZL, Penel Tun Pene 2 3HaueHue | Bpemsa
0,1S
Ten/daxc: (4872)23-51-50 www.razumdom.ru 33




RAZUMDOM &

Cu,eHapMﬁ NO3BONAET NEPEKNIOYNTL OANH KaHaN pene KPaTKoOBPEMEHHbLIM HaXKaTUeM KHONMKN N NEPEKNIIOYNTDL

DDLO4R WHCTPYKUMA NO HAaCTPOMKe Moayns

KDB - KHonka ¢ yOepxcaHuem.

,a,pyrofzi KaHan pene, A0ATUM HaXXaTUeM KHOMKU.

peructp | napameTp
RO 16 — KHOMKa C yaepaHuem

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

R3 Homep pene Coil npn KpaTKoOBpeEMEHHOM HaXKaTuUmn
R4 Homep pene Coil npu yaepaHMmM KHOMKK

R5 Bpemsa yaepaHusa KHonku (B 0.1 cek)

BxogHble aaHHble: R1, R2;
BbixogHble gaHHble: R3, R4;

MNapameTpsbl: RS

CueHapuii NO3BOAIAET NEPEKNIOYUTL C BbIKAKOYEHHOTO COCTOAHWMA HA BKAOYEHHOE M 0bpaTHO KaHan pene,
YKa3aHHbI B R3 npu KpaTKOBPEMEHHOM HaXKaTUWM KHOMKK. M NepektiounTb C BbIK/IIOYEHHOIO COCTOAHUA Ha

BK/ItOYEHHOEe 1 06paTHO KaHan pesne, yKasaHHbIM B R4 npu yaeprkaHUM KHONKK 6onble BpemeHu B R5.

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

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

CueHapwuii R1 R2 R3 R4 R5

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

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

Ten/daxc: (4872)23-51-50
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TIMER - Taiimep.
CueHapwuii NO3BONIAET BbIMONHATL COBLITMA NO Talmepy.

perucTp | napametp

RO 17 - Tarimep

R1 Homep Talimepa

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

R3 MaKcumanbHoe 3Ha4YeHUe Talimepa

R4 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer, 6-GOTO, 7-CALL
R5 BbIXO4HOM PerncTp Uan nepexoq Ha 4pyroi cueHapum

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

R7 BxogHowm cueHapuii

BxoaHbie aaHHble: R6, R7;
BbixogHble gaHHble: R4, R5;
MNapameTpeol: R1, R2, R3.

JNlornka paboTbl cueHapua «Taimep» cnegyoLan:

CueHapuii onpawmBaeT nepemeHHyo Timer ¢ yKazaHHbIM HOMepoM. JocTynHo 16 Tarimepos ot 0 go 15. 3T1a
nepemeHHasa ymeHbwaetca Ha 1 kKaxkable 0.1 cek. Koraa nepemeHHasa goxoaut ao 0, To B nepemeHHyto Timer
3anMcbiBaeTCA HOBOE 3HAaYeHWe Tammepa mu3 peructpa R3 u BbinonHAeT KomaHay. MNocne aToro nepemeHHas
TaMepa CHOBA HauyMHaeT obpaTHbIM oTcyeT. MaKcMManbHOe 3HayYeHWe Talimepa MOXKHO B3ATb M3 ntoboro
perunctpa, BKA4Yaa 3Ha4YeHMe CaMoro TamMepa, 3TO MOMKET MPUBE3TU K 3aUUKINBAHMUIO.

Ecnun B pernctpe R5 yKkasaH TMn 6, TO NpoU30MAET Nepexos Ha CLLeHapuii ¢ aapecom, ykasaHHbiMm B R6. Ecin B
perncrtpe R5 ykaszaH tmn ot 0 4o 5, To BbINOAHUTCA KOMaHA4a npucsoeHua: R5 = R7.

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

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

CueHapuit | R1 R2 R3 R4 R5 R6 R7
17 -TIM Yucno 0-Const Yucno 0-Const Yucno 0-Const Yucno
Tun - Timer | 1-Coils Tun B R2 1-Coils Tuns R4 | 1-Coils Tun B R6
2-DI 2-DI 2-DI
3-HR 3-HR 3-HR
4-IR 4-IR 4-IR
5-Tim 5-Tim 5-Tim
6-GOTO
7-CALL
Tanmep Homep ™n 3HayeHue | TUN Bbix ™n BxoaHom
Tanmepa Tanmepa peructp cueHapui
TIMER
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RTC — yacel u dama

Cu,eHapMﬁ NO3BONAET BbINO/IHNTDL Ael;'ICTBMH npun HactynnieHnn 3agaHHOro BpemMeHu

perucTp | napametp

RO 18 — RTC

R1 TmMn: 0 — HeT; 1 — ExXemecA4Ho; 2 — ExkeHeaenbHo; 3 — ExkeaHeBHO; 4 - Kaxkabii yac; 5 - Kaxkayto
MUHYTY

R2 [eHb — ANa «eXemMeCaAYHO» UM MacCKa Heaen — ANA «exeHeaeNbHOY;

R3 yacbl (0-23),

R4 MUHYTbI (0-59),

R5 cekyHapl (0-59),

R6 Tun peructpa: 1-Coils, 3- HR, 4-IR, 5-Timer, 6-GOTO, 7-CALL

R7 BbixoaHoM perncrp

R8 Twun peructpa: 0...5

R9 BxoaHon onepaHp,

BxoaHbie paHHble: R8, R9;
BbixoaHble aaHHble: R6, R7;
MapameTtpbl: R1 —R5.

CueHapwuii N03BONSAET BbINOJHUTL CUEHapUt NpucBoeHma unm nepexoq CALL npu HacTynaAeHUM yKka3aHHOro
BpeMeHu 1 aaTtbl.

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

2 — ExXeHenenbHO: BbINOMHAET AEMCTBMA KAXKAYO HeAEeNto B YKa3aHHble AHW Heaenun, 4ac, MUHYTY U CEKYHAY.
3 — ExXeHEeBHO: BbINONHAET AENCTBUA KaXKAbl AeHb B YKAa3aHHbIN Yac, MUHYTY U CEKYHAY.

4 — KaxAblii Yac: BbINONHAET AEMCTBMA KaXKAbIN YaC B YKAa3aHHYIO MUHYTY U CEKYHAY.

5 — Kaxkayto MUHYTY: BbINONHAET AENCTBUA KaXKAYI0 MUHYTY B YKa3aHHYIO CEKYHAY.

Hanpmmep, Ana tmna: 2 — ExxeHegenbHo HYXHO 3anncaTtb cheayrouine 3Ha4eHnA:

RO=09;

R1=21un;

R2 =1 macKa Hegenu;
R3 =10 yac;

R4 =11 muHyTa;

R5 =12 cekyHAa;

R6 = T1n 6 nepexon;

R7 =25 agpec nepexoga

Hanpumep, ana tmna: 4 — Kaxkablii Yac HeobXxoAMMO yKa3aTb:

RO=09;

R1 =4 1un;
R2 =0;

R3 =20 yac;

R4 = 21 muHyTa;

R5 =0 cekyHAa;

R6 =1 tun Coils;

R7 =1 Homep pene;

R8 = 0 KOHCTaHTa;

R9 = 1 BKAtoueHune pene.
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®opmar 3anucm: RTC (R1), D=(R2), H=(R3) : (R4) : (R5) TO (R6) (R7) = (R8)
Mpumep 3anmcu: RTC ExxemecayHo, D=2, H=3:40:50 TO IR 7 =28

CueHapuit | R1 R2 R3 R4 R5 R6 R7 R8
18 - RTC 0 — Her; 1..31 0..23 | 0..59 0..59 0-Const Yucno: Yucno:
1- 1-Coils 0...2660 -32768 ...
ExxemecayHo; 2-DlI +32767
2- 3-HR
ExXeHegenbHo; 4-1R
3- 5-Tim
ExxeaHEBHO; 6-GOTO
4 - Kaxkabin 7-CALL
yac;
5 - Kaxgyto
MUHYTY
Yacel Tun Tanmepa JeHb Yyacbl | MUHYTbI | CeKyHAbI | Tun BbixogHol | 3HaueHue,
nnm perucrpa: | perucrtp 3anucolBaemoe
Heaena B perncrp
Macka aHen Hegenu (ana Talimepa TMna - ExxeHeaenbHo):
bant 3HauyeHune
1 MH
2 BT
4 CpP
8 yuT
16 nr
32 Cb
64 BC

Ten/dake: (4872)23-51-50
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JAL - YnpaeneHue ¥anwos3u.
CueHapuii N03BONIAET OPraHM30BaTb NPOLLECC YyNPaBAEHUA NPMBOAOM, B HAaCTHOCTU »KaNto3 M.

peructp | NapameTp

RO 19 JAL

R1 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R2 BXxogHOM perucTp UCTOYHMKA AaHHbIX (TUN YKa3aH Bbiwwe)
R3 Noporosoe 3HayeHne

R4 KaHan pene gna oTKpbITMA

R5 KaHan pene gna 3akpbitmA

R6 Bpemsa cpabatbiBaHua (0.1 cek)

BxogHble aaHHble: R1, R2;

BbixogHble gaHHble: R4, R5;

MNapameTpsbl: R3, R6.
Mpy M3MEHEHUM BXOAHOrO pernctpa 6osblie O NPOMCXOAUT BKAOYEHME KaHasla pesie OTKPbITUA, BblAEpKKa
3a2HHOro BpeMeHU U BbIKAOUYEeHKE 3TOro pene. MNpn nsmeHeHMn BXogHOro perncrpa pasHom 0 npoucxogmt
BK/IIOMEHME KaHa/1a pesie 3aKpbITUA, BblAEPrKKa 3a4aHHOM0 BPEMEHM U BbIKAKOYEHME 3TOro pene.

®opmart 3anucu: 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

CueHapwuii R1 R2 R3 R4 R5 R6
19 - JAL 0-Const Yucno Yucno: Yucno Yucno Yucno:
1-Coils Tun B R1 | Tun - Const Tun - Coils Tun - Coils | Tun - Const
2-DI 0...65535 0...255
3-HR
4-IR
5-Tim
Ynpasnenue | TMn BxogHom MNoporosoe | KaHan pene | KaHan pene | Bpems
NpPMBOAOM perncTp 3HayeHue ana ana cpabaTtbiBaHKUA
OTKpPbITUA 3aKpbITUA

Ten/daxc: (4872)23-51-50
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PID - NN peaynamop.
CueHapuii N03BONIAET OPraHM30BaTb NPOMNOPLMOHANBHO MHTErpupytowee anddepeHumpyolee
perynMposaHune HarpeBaTe/bHbIM 3/1eMEHTOM.

peructp | NapameTp

RO 20 PID

R1 BbixoHOW perncTp — KaHan pene

R2 BxoaHon pernctp — usmepeHHoe 3HadeHue (IR)

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

R4 BxoaHoW pernctp — 3agaHHoe 3Ha4YeHue (ycTaBKa)

R5 KP - KoaddumumeHT nponopLmMoHanbHOM cocTaBasAoLWEelN (KOHCTaHTa)
R6 KI — KoaddurumneHT HTerpupytowei coctaBnstowei (KoHCTaHTa)

R7 KD - KoadpdumumneHT anddepeHumpytoLLei cocTaBaoLen (KoHCTaHTa)
R8 CycleTime — Bpems, cek (KOHCTaHTA)

R9 P - MponopumnoHanbHaa coctasasatowasn (IR)

R10 | - MuTerpupytowlas coctasnaowan (IR)

R11 D - andpdepeHumpytoulas coctasnaowan (IR)

R12 MV — Pe3ynbTaT - BblaeNaeMon mowHocTn Harpesatenem (IR)

BxoaHble gaHHble: R2, R3, R4;
BbixogHble gaHHble: R1;
Pesynbtat: R12;
MNapameTpsol: R5, R6, R7, R8.
DE = SP - PV; PasHOCTb mexay nsmepeHHbIM 1 3a4aHHbIM 3HaYEHUEM;
P = Kp*DE; NponopunoHanbHan coCTaBNAOLWLAS;
| = + Ki*DE*CycleTime; MHTerpupytow,as cocTaBnsaoLLas;
D = Kd*(DE - DE_last)/CycleTime; auddepeHumnpytowas cocTaBaaoLLas;
DE_last = DE; npeablayuiee 3Ha4eHMe pa3HOCTU 3HAYEHNI;
MV = P + | + D; Pe3ynibTaT BblAENAE€MON MOLLIHOCTN HarpeBaTe/iIeM.
®opmar 3anucu: PID Coil (R1), Meas IR (R2), Set (R3) (R4) (KP=(R5), KI=(R6), KD=(R7))
Mpumep 3anucu: PID Coil 2, Meas IR 2, Set IR 3 (KP=1, KI=2, KD=3)
MNapameTtpbl 9,10,11,12 5TO0 NpOMEKYTOUHbIE AaHHbIE MO3TOMY HE MCNOb3YIOTCA.

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

2-DlI

3-HR

4-IR

5-Tim
nnua KaHan pene | Uam ™n 3agaHHoe
perynatop 3HayeHue 3HavyeHue
R5 R6 R7 R8 R9 R10 R11 R12
Yucno: Yucno: Yucno: Yucno: Yucno: Yucno: Yucno: Yucno:
Tun - Twvn - 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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10. NO gna ynpaBneHUA U HAaCTPOIKKU moaynen.

DDLO4R WHCTPYKUMA NO HAaCTPOMKe Moayns

yI'IpaBJ'IﬂTb MmoAaynamun, HaCTpouTb Mmoayan n Hanncatb CUEHAPUN MOXKHO 3aMUCbIO B PETUCTPLI Modbus

HeO6XO,CI,MMbIX 3HAUYEHUI C NMOMOLLbIO PA3/IUMYHbIX NPOrpamMmm:

10.1. npoepamma ModbusPoll

Mporpamma No3BoJIAET YMTaTb U 3aNUCbIBaTb B PErUCTPbI It0bble 3HaYeHuA. MNporpamma yHMBepcaabHas,
NnosaToMmy eé NpuAaeTCcA HacTpamBaTb CAMOCTOATENBHO U cneumduyeckne gaHHble OHa He paclumMdpoBbIBaET.

For Help, press F1.

40 Modbus Poll - DRMESR_KNE — m] X
File Edit Connection Setup Functions Display View Window Help
DEE& X|M|5 2| 05061516 22 23 [101| B N2
oo, (S]] | £ (o] | Bl o) | B oRvees s (=10 10 | 7 oawasm cne =
Tx=74Er=1:ID=1:F |[Tx=7% Err=4:ID |[[Tx=77:Er=0:1D | [Tx=63Err=2:1D=1:F=04: 5R = 1000ms Tx=53:Err=1:1D =1: F = 03: SR = 1000ms
Alias| 00000 H Alias| 00000 H Aliss| 00000 ’J Alias| 0000 Alas| 00010 Alias| 00020 Alas| 00040 Aliss]  00050]  Alias 00060
0 Agpec a |[[o B - B . | 0 o [[o] K o N 0 B 0
] Mapam nopra 0 1| Penel 0 (1] Bxopl 1 1| Bxoal -24386  K*X/N+B 0 DISCRET1 1 1 N 0| EB 0| K 0
2| Bpewnsen 8 |ll2] Pene2 o |f2] Bxeaz 1 [ [2] Bxoa2 2432 ke 0 DISCRET2 1 {2 I K 0 N 0
; Bpema seikn 0 E Pene 3 0 _3 Bxoa 3 1 _3 Bxoa 3 -24586  K*X/N+B 0 DISCRET3 1 3 K 0| N 0| B 0
I Kop wacos 0 : Pened 0 : Bxog 4 1 : Bxog 4| -24586  K*X/N+B 0 DISCRET4 1 : N 0| B 0| 1
|_5 Pe.ne- ? Pene 5 0 _5 Bxog 5 1 _5 Buxog 5| -24586) K*X/N+B 0 DISCRETS 1 ? B 0| K 0|
6| -1 _6 Pene 6 0 g Byxog 6 1 E Buxop 6 -24586) K*X/N+B 0 DISCRETH 1 ; K 0| N 0|
? -1 7 Pene7 0 ? Bxog 7 1 ? Bxop 7| -24586) K*X/N+B 0 DISCRET? 1 ; N 0| B 0|
; -1 E Pene 8 0 E Bxog & 1 E Bxop 8 -24586) K*X/N+B 0 DISCRET3 1 ; B ) K )
; -1 ; 0 E 0 E 0 0| 0 E K 0| N 0|
[*9 DRMB8R_HR100_sce = [E][=]
Tx=70:Err=2:1D = 1: F = 03: SR = 1000ms
‘ Alias 00100 Allasl 00120 Alias 00140 Alias 00160 Alias 00180] Alias 00200
0 Tun 0 «o = 21 [ L Taiimep 0 [ 0 0 0
1] Pernctp 1 0 DI =2 0| HOMED 0 T™n 0 0| 0
2 Perncrp 2 0 Inp 1 ) THR per 0 BX OMEPaH] 0 0| 0
_3 Peructp 3 0 Coil 1 0 3HaYeH 0 dyHK 0 0 0
_4 Peructp 4 0 Coil 2| 0 T™n per 0 ™n 0 0 0
| Peructp 5 0 Time = 10 0 BbiX per 0 exonepang 0 i il
75 Peructp 6 0 0 TN BX per 0 THN BbIX 0 0 0
77' Peructp 7 0 0 BX per 0 BbIXOA 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

Port 7: 9600-8-N-2
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