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1 BBegeHue

B kaudectBe mpotokona nuHuM CcBs3H B TeruiocdeTunke CKM-2 ucnonb3yercst mpoTokoa M-bus
EN 60870-5, paboTaromuii mo npunuuny Master — Slave (Benyuuii — Begombiit). Tun nepenauu — 1mo-
JTyAYTUIEKCHBIA, B KOTOpoM, coriacHo EN 60870-5, mpuMeHeHa aCMHXPOHHAs MOCIEAOBaTEIbHAS
nepenaya Outos (Start-Stop). [1ay3sl MeXIy CTapTOBBIMH U CTONOBBIMHM OMTaMu He Jomyckatores. [lo-
MyCTUMBIE CKOpocTu mepenaun - 600 6ox, 1200 6ox, 2400 6ox, 4800 6ox, 9600 6om, 19200 Gox,
57600 60x, 115200 6on. dopmat currana coorBerctBoByeT EN 60870-5-1, a ©MEHHO: KOJIMYECTBO
CTapTOBBIX OMTOB — 1, KoMMYecTBO OUTOB MHPOpMaK — 8, 1 KOHTPOJIbHBIM OUT YETHOCTH OTCYT-
cTByeT U | cTonoBblit OuT. Bee 6aiiThl mepenaroT, HAYMHAS ¢ MIIAALINX Pa3psiioB.

Jliis opranu3anuu npoiecca 0OMeHa UCIOIb3YIOTCS HECKOJIBKO (hopMaToB (ppeiimMoB:

Single Character Short Frame Control Frame Long Frame
E5h Start 10h Start 68h Start 68h
C Field L Field=3 L Field
A Field L Field =3 L Field
Check Sum Start 68h Start 68h
Stop 16h C Field C Field
A Field A Field
CI Field CI Field
Check Sum User Data
Stop 16h (0-252 Byte)
Check Sum
Stop 16h

e Single Character

OTOT opMaT COCTOHUT TOJBKO M3 OJHOTO CHMMBOJA, a MMeHHO ESh (decimal 229), u ciyxwur mis
TIOJITBEPKICHUS TOTO, YTO MEePEIaHHbIC JAHHBIC MTOTYUYCHBI.

e Short Frame

OT1oT hopmat GUKCHPOBAHHOMN JJIMHBI HAYMHACTCS CO cTapTOBOTO cuMBOoja 10h, u momumo moms C
U A COACPKUT TaKKe KOHTPOJIbHYIO cyMMmy CS, MpeacTaBisIoNnylo co00i CyMMy 3HAYEHUH JIBYX
npeAmecTBYmuX cuMBoJIoB C 1 A, a TakKe CTOMOBBI CUMBOJ 16h.

e Control Frame

3T1oT (hopMat cOOTBETCTBYET GopMaTy JUIMHHOTO (periMa, HO C OTCYTCTBYIOIIMMHU MOJIb30BATENb-
CKUMHM JTaHHBbIMU. 3HaueHue nojsi L paBHo 3. KoHTposibHas cymMMa BBIUMCISIETCS, KaK CyMMa 3Haue-
Huii moster C, A u CI. DToT popMaT MOKET HE UCIIOTH30BATHCS.

e Long Frame

Orto mmHHBIN (periM. [lociie cTapTOBOr0 cMMBOJIA CiieAyeT mosie L, KOTopoe MOBTOpSIETCs J1Ba -
Kb, a 3aTeM CHOBa MOBTOPSIETCS CTapTOBBINA cuMBoJa 68h. [lanee cnexyet QyHKIIMOHAIBHOE TTOJIE
(C field), anpecnoe moie (A field) u mone ynpasmnstomeit nadopmaruu (CI field). 3nauenue mons L
pacCUUTHIBACTCS, KaK KOJUYECTBO CMMBOJIOB MOJB30BaTeNbCKUX NaHHbIX Tutoc 3 (monst C,A,Cl).
[Tocne monmb30BaTEIbCKUX JAHHBIX CIEIyeT Tojie KOHTPoiabHOH cymwmbl. [lome CS Bwrumcisiercs,
KaK CyMMa 3HAueHUH TOJIeH TOJB30BaTEIbCKUX JAHHBIX TUTFOC CyMMa 3HA4eHHH eIle Tpex Moiei
(nmons C,A,CI).

C Field (pyHkunoHanbpHoE 1n0J€)



Kpowme o6o3nauenust GyHKIMN U 1eHCTBUN BBI3BAHHBIX MU, ()YHKIIMOHAIBHOE T10JIE OTIPEIEIIsi-
€T HallpaBJICHUE NTOTOKA JAHHBIX, 1 OTBETCTBEHHO 3a PA3JIMYHbIE TONIOJHUTEIbHBIE 3a1a4M KaK IIPH
3aIpoce, TaK U IIPU OTBETE.

B Ta6J'II/IIIC IMPUBCACHBI UCITOJIB3YCMBbIC B ITIPOTOKOJIC (bYHKIII/IOHaJII)HI)IG KOIBI:

C Field C Field .
Name Binary Hex. Telegram Description
SND NKE | 0100 0000 40 Short Frame | Mannmanu3aius BeZOMOTO

Long/Control | OTnpaBuTh 10JIB30BATEIHCKUE

SND _UD | O1F1 0011 53/73
- Frame JTaHHBIE BEZIOMOMY

REQ UD2 01F1 1011 5B/7B Short Frame |3anpoc ansa kimacca JaHHBIX 2

Long/Control |Ilepenaua naHHBIX OT BEZJOMOTO

RSP _UD | 00AD 1000 | 08/18/28/38
— Frame K BEAyIIEMY IOCIIe UX 3arpoca

A Field (agpecuoe moie)

AnpecHoe 1osie CIy>KUT [T TOTO, YTOOBI a/ipecoBaTh MOJy4aTess B BHI3bIBAOLIEM (peiime.
DT0 TmoJie UMeeT pa3Mep OJTHOTO OaiiTa M MOXKET MpUHUMATh 3HaueHus ot 0 10 255.

Anpeca ot 1 10 250 MOTYT OBITH IPUCBOEHBI BEIOMBIM TEIUIOCUETUNKAM.

Anpec 0 mpucBauBaeTCs M0 YMOTYAHUIO HECKOHPUTYPUPOBAHHOMY TEILIIOCYETUHUKY .

Anpec 255 3ape3epBHpOBaH A O0IUX COOOLIEHUHN («KO BCeM», «HET 0TBeTa», cM. EN 60870-
5-2), MOXeT OBITh UCIIOJIB30BaH, HAIIPUMED IS 3HaUeHUs «HUTInamu3anms»;

Anpec 254 BoclIpMHMMAETCS BCEMHU TEIIOCUETYMKAMU BHE 3aBUCUMOCTH OT UX aJIPECOB.

Anpec 253 3ape3epBUpOBaH JJIs1 paCUIMPEHHON aJIpecalliii B JaJbHEUIIIEM.

Anpec 252 3ape3epBUpOBaH.

Anpec 251 3ape3epBUpOBaH.

CI Field (mone ynpapnsronie nHGOpMaIIHH)

[Tone ynpasisromeit HHGOpMAIK UCTIOIB3YETCS sl TOTO, YTOOBI pa3nuvarh (GopMaThl JJIHH-
HBIX U YNIPaBIAOMIMX (peiiMoB. Yrpasisomas HHGOpMaIys peanoaaraeT peaau3aluo psaa JencT-
BUI B BEJYILLIEM WU BEIOMOM.

Code Application
50h application reset

Otot Cl-code ucnonp3yercs, 4T0OBI CHHXPOHU3UPOBATH (PYHKITUH BEIOMOTO M BEAYIIETO.

Code Application
72h variable data respond Jror

Cl-code HCIIOJIB3YCTCA IPU NEpCaavuc JaHHBIX OT BEIOMOTO K BEAYLICMY.

User Data Field (mmojie 11oyis30BaTeIbCKUX TaHHBIX )

B cenpmom Gaiite Tenerpammel SND UD conepskaTcst KOJIbl O BUJE 3allpalIMBaeMoil MacTepom
nH(bOpMalUu:

Code Application
10h 3apoC TEKYUIUX U UTOTOBBIX TAHHBIX
11h 3ape3epsupo8ano
12h 3ape3epsuposano
13h 3apoc CYyTOYHOT'O apXHBa
14h 3apoc 4acOBOr0 apXHBa
15h 3ape3epeuposano
16h 5 3ampoc KoHdUrypamuu



C cempmoro mo (n-1) Gaiit tenerpammsl RSP UD pacmonaratorcst moyib30BaTebCKUe JaHHbIE,
KOTOpPBIC TIepeaeT BEOMBIN BelylieMy. THIBI JaHHBIX W MX MOCJICIOBATEIBHOCTh OyIyT OIMUCAHBI

HI/DKe.CprKTypa 0oOMEHa JAHHBIMU MEXJY BEAYIIUM M BEJOMbIM IIPEICTABICHA B TaOIMILIE:
Ne OtBer
w/n 3anpoc ot MmacTepa CaeTIMKA Ipumeuanue
1 |SND NKE:[1040 A CS 16 E5 Muannmanu3anus
2 |SND UD: [680404 6853 A5016CS 16 ES 3anpoc JaHHBIX KOHOUTYpALTHH
3 |REQ UD2:|105BACS 16 RSP _UD OtBer | yacTh MaHHBIX
4 |REQ UD2: (10 7BACS 16 RSP _UD OtBeT 2 yacTh JaHHBIX
5 |SND _NKE:[1040 A CS 16 E5 Nuannmanuzanus
6 |SND UD: [6804046853A5010CS 16 E5 3anpoc TeKyIIHMX U UTOTOBbIX JaHHBIX
7 |REQ UD2:{105B ACS 16 RSP UD OtBer 1 yacTh AaHHBIX
8 |[REQ UD2:{107BACS 16 RSP UD OtBer 2 yacTh JAHHBIX
9 |SND NKE:|1040 ACS 16 E5 Mannmanu3anuys
10 [SND_UD: |68 0404 68 53 A5014CS 16 ES 3anpoc 4acoBBIX JaHHBIX
11 |[REQ UD2:|105BACS 16 RSP _UD Otser 1 yacTp HaHHBIX
12 |REQ UD2: {10 7B ACS 16 RSP _UD OTBeT 2 YacTh JAHHBIX
13 |SND NKE:[1040 ACS 16 ES Nuannumanuzanus
14 |SND UD: [68 04046853 A5013CS 16 E5 3anpoc CyTOYHBIX JIaHHBIX
15 |[REQ UD2:|105BACS 16 RSP UD OtBer 1 yacTh AAHHBIX
16 |[REQ UD2: |10 7B ACS 16 RSP UD OtBer 2 yacTh JAHHBIX
17 |SND NKE:|1040 A CS 16 ES Nuannmanusanus
o s up: [SOBOR ST DD | g | e s s
19 |[REQ UD2:|105B ACS 16 RSP UD OtBer 1 yacTh AAaHHBIX
20 |[REQ UD2:{10 7B ACS 16 RSP UD OtBer 2 yacTh JAHHBIX

IIpumeuanue: nocne BBITOJHEHUS ONEpalMii MO MyHKTY 6 JOJDKHBI CIEA0BaTh ONEpalyy 1o
nyHKTy 7. Ilpu BBIMOJHEHMH OJHOTO LUKJA TAKOM MOC/IeA0BaTEIbHOCTH OyayT CUMTaHbl JaHHbIE W3
apxuBa CUeTYMKa 3a MOCIEAHUMN n-bli yac. /[y cuuThIBaHUS CleAyOIUX JaHHBIX 3a n-1 yac, XpaHs-
IIMXCSl B apXUBE CUETYMKA, HEOOXOIMMO €Ille pa3 BBINOJHUTH MOCIEA0BATEIBLHOCTh ONEpanuid 1o
nyHkTam 6 u 7. [locnenoBarenbHOE BBIMOIHEHHUE ONEpaluii 1o 1.1 6 -7 HeoOXOAUMO BBINOIHSTH Ta-
KO€ KOJIMYECTBO pa3, KOTOPOE MO3BOJIUT MacTepy HOJYYHMTh JaHHbIE M3 apXuBa HEOOXOAMMOH emy
rimyOuHbl. Bee cka3aHHOE BbINIE B 3TOM MTPUMEYaHUU OTHOCUTCS Takxke K myHKTam 3 — 4,9 — 10 u 13 —
14.

Mactep MOKET MOJTy4UTh OT CYETUHMKA CIIETYIONIYI0 HH(OPMALIHIO:
1. HroroBble (TeKyIMe JaHHbIE).
2. YacoBble apXUBHBIE JaHHBIE.



3. CyTouHble apXMBHbIE JAHHBIE.
4. KoHudpurypamus cueTdnka.

2 3anpoc « YteHne MHTerpanbHbIX (MTOroBbIX) U TEKYLLUMX Napa-
MEeTpOB»

WnuTerpanbHble (MTOTOBBIE) M TEKyIIME MapaMmeTpbl MepenaloTcs ABYMs OJIOKaMU TeJlerpaMMBbl
REQ UD2 — RSP UD.

[TepBorit 610k MHGOpMaMK cueTyrK mnepenaetr Ha 3ampoc mactepa REQ UD2 ¢ xomom C Field =
5Bh. Bropoii 6510k cuetuuk nepenaet Ha 3anpoc mactepa REQ UD2 ¢ kogom C Field = 7Bh.

SND NKE —» E5

Master nmocruiaet CUCTYHKY 3aIpocC:
0 1 2 3 4

10h | 40h | A | CS 16h

CueTuuK NpUCHIIAET OTBET HA 3aMpoc:

0
ESh

SND UD — E5
BriOupaeM UToroBsle u Tekyue gaHube - ko1 10h.
Master mochlIaeT CYETYHKY 3aIpOC:
0 1 2 3 4 5 6 7 8 9
68h | 04h | 04h | 68h 53h A 50h 10h | CS 16h

CueTynk IMPUCBHUIACT OTBCT HaA 3aIlpOC:

0
E5h

REQ UD2 — RSP UD
3anpocuTh y cueTyrKa HH(HOPMAIIHIO O ITIEPBOM OJIOKE UTOTOBBIX M TEKYIIUX MApaMEeTPOB.

Master mochlIaeT CYETYMKY 3aIpOcC:
0 1 2 3 4
10h 5B A CS 16

CueTunk MPUCHUIACT OTBCT HA 3aIIPOC:

0 1 ]2 3 4 5 6 7 8 9 10 11 12 13 14
68h | L | L | 68h | O8h | A | 72h | Ny N, N, | N3 | 00h | 0Oh 10h | 04h

15 16 | 17 18 19-(n-2) n-1 n
Acc | 00h | 00h | 00h [IepBbIif GJIOK WTOTOBBIX M TEKYIIHX MapaMeTPOB CS 16h

B 6aiitax ¢ 7 no 10 nepenaercs uaeHTUPUKALIMOHHBIN HOMEp, MPeICTaBIIAIOLINI cO0010 3a-
BOJICKOM HOMEp CUETUHKa, 3aKkoAupoBaHHbIN B opmate 8 BCD. Moxet npuHumarts 3HaueHue ot 0 10
9999999. Acc — 310 Access Number (cueTuuk nepenad) B popmare unsigned char, u uHKpeMeHTUpY-
etcst oH nocye kaxaoi RSP UD ot Begomoro. [lopsinok nepenaun Oaiir LSB forward.

Howme Enunauisr
6aﬁTf Mapavetp Pasviep HM3MEPEHUs
19 CekyHbl Unsigned char, 1 byte
20 MunyThI Unsigned char, 1 byte
21 Yacer Unsigned char, 1 byte
22 JeHn Unsigned char, 1 byte
23 Mecs Unsigned char, 1 byte
24 Toxg — 2000 Unsigned char, 1 byte
25 Sreprus 1 Unsigned long long, 8 byte kJIK
33 Dueprus 2 Unsigned long long, 8 byte xJIK
41 Dnueprus 3 Unsigned long long, 8 byte KkJx




49 | Dmeprus 4’ Unsigned long long, 8 byte KJIK

57 DHeprus npu pesepcusHoM notoke | Unsigned long long, 8 byte k/x

65 Oobbewm 1 Unsigned long long, 8 byte 1 100
73 O0peMm 2 Unsigned long long, 8 byte 1100
81 O6bem 3 Unsigned long long, 8 byte 1100
89 O0nem 4 Unsigned long long, 8 byte 100
97 OobbewM 5 Unsigned long long, 8 byte 1100
105 O0nem 6 Unsigned long long, 8 byte a1 100
113 O0beM MpH PeBEPCHBHOM MOTOKE | Unsigned long long, 8 byte a1 100
121 O6bem npu peBepcuBHOM noToke 2 | Unsigned long long, 8 byte n- 100
129 | Maccal ™ Unsigned long long, 8 byte kr - 100
137 | Macca2” Unsigned long long, 8 byte xr * 100
145 | Macca3 ™ Unsigned long long, 8 byte kr - 100
153 | Macca4” Unsigned long long, 8 byte kr - 100
161 | Macca5 ™ Unsigned long long, 8 byte kr - 100
169 | Macca 6~ Unsigned long long, 8 byte kr * 100
177 | Macca npu peepcuBHOM motoke 1~ | Unsigned long long, 8 byte xr * 100
185 | Macca npu peepcuHom notoke 2~ | Unsigned long long, 8 byte kr * 100
193 | O6bemHsIi pacxon 1 Unsigned long, 4 byte n/qa 10
197 | MaccoBsrii pacxon 1 Unsigned long, 4 byte kr/4 10
201 O0beMHBIH pacxon 2 Unsigned long, 4 byte /g 10
205 | Maccosslii pacxon 2 Unsigned long, 4 byte kr/a - 10
209 | O6bemHBIH pacxox 3 Unsigned long, 4 byte /g 10
213 | MaccoBslii pacxon 3 Unsigned long, 4 byte kr/a ' 10
217 | O6bemubIi pacxon 4 Unsigned long, 4 byte a/q- 10
221 Maccosslii pacxon 4 Unsigned long, 4 byte kr/a - 10
225 OOBeMHBIH pacxon 5 Unsigned long, 4 byte /g 10
229 | MaccoBslii pacxon 5 Unsigned long, 4 byte kr/4 ' 10
233 | O6bemHBIN pacxon 6 Unsigned long, 4 byte /g 10
237 | MaccoBblli pacxon 6 Unsigned long, 4 byte kr/4 10

REQ UD2 — RSP _UD
3anpocuth y cueTuyrka HH(HOPMALIHIO O BTOPOM OJIOKE UTOTOBBIX U TEKYIIMX IapaMeTpPOB.
Master mocbuIaeT CYETYUKY 3aIPOC:

0 1 2 3 4
10h | 7B A CS 16
CueTuuk MpHUCHUIAET OTBET Ha 3aIpoC:
0 1 ]2 3 4 5 6 7 8 9 10 11 12 13 14
68h | L | L | 68h | 08h | A | 72h | Ny Ni | N, | N;s | O0h | 00h 10h | 04h
15 16 | 17 18 19-(n-2) n-1 n
Acc | 00h | 00h | 00Oh BTtopoii 6JI0K MTOTOBBIX U TEKYIIUX ITApaMETPOB CS 16h
Howme Ennnunier
6aﬁr£ Tapavetp Pasuep HM3MEpEHUS
19 Temmneparypa | float, 4 byte °C
23 Temmneparypa 2 float, 4 byte °C
27 Temmneparypa 3 float, 4 byte °C
31 Temmneparypa 4 float, 4 byte °C
35 Temneparypa 5 float, 4 byte °C
39 Temneparypa 6 float, 4 byte °C
43 Temneparypa 7 float, 4 byte °C
47 Jasnenue 1 float, 4 byte MlIla
51 Jasnenue 2 float, 4 byte MlIla
55 Jasnenue 3 float, 4 byte MIla
59 Jasnenue 4 float, 4 byte MIla
63 JlaBnenwue 5 float, 4 byte MIla
67 JaBnenue 6 float, 4 byte MIla
71 Jasnenue 7 float, 4 byte MIla
75 CymmMmaproe Bpems, Koraa At o< Atmin word, 2 byte q




77 CymMapHoe BpeMsi, KOoraa Ats4< Atmin word, 2 byte q
79 CymMmapnoe Bpemsi, Koraa Ats6< Atmin word, 2 byte q
81 CymmMmapnoe Bpemsi, kKorna AM..>AM max word, 2 byte q
83 Cymmapnoe Bpemsi, Korna AM;.s>AMinax word, 2 byte q
85 CyMmmMmapnoe Bpewmsi, korjia Q1 otpuiiatrenbHoe word, 2 byte q
87 CyMmMapHoe Bpemsl, koria Q2 oTpHIaTeabHOe word, 2 byte q
89 CymmMmapnoe Bpemsi, korna G1<Glmin word, 2 byte q
91 Cymmapnoe Bpems, korga G2<G2ui word, 2 byte q
93 CymmMmapnoe Bpemsi, koraa G3<G3nin word, 2 byte q
95 Cymmapnoe Bpemsi, Koraa G4<G4min word, 2 byte q
97 Cymmapnoe Bpemsi, Koraa G5<GSumi word, 2 byte q
99 Cymmapnoe Bpemsi, korna G6<G6max word, 2 byte q
101 Cymmapnoe Bpems, korga G1>G1 word, 2 byte q
103 Cymmapnoe Bpemsi, Korjaa G2>G2max word, 2 byte g
105 Cymmapnoe Bpemsi, Koraa G3>G3max word, 2 byte g
107 CymmMmaproe Bpemsi, Korna G4>G4max word, 2 byte q
109 CymmMmapaoe Bpemsi, Korna G5>G5max word, 2 byte q
111 Cymmapnoe Bpemsi, Korjna G6>G6max word, 2 byte q
113 CymMMapHoe BpeMsi, Korja Obuti om0k temnepatypsl t1 | word, 2 byte q
115 CyMMapHoe BpeMmsl, Koryia ObIIH OMmHOKK TeMmepatypsl t2 | word, 2 byte q
117 CyMMapHoOe BpeMmsl, Koria ObIIH OMmuOKK TeMrepatypsl t3 | word, 2 byte q
119 CyMMapHoOe BpeMsi, Korja Obuti omiOKy TemrnepaTtypsl t4 | word, 2 byte q
121 CyMMapHOe BpeMsi, Korja ObUTH omiOKY TemrepaTypsl t5 | word, 2 byte q
123 CymMapHoe BpeMsi, Korja Obutd omiOKY TemrepaTypsl t6 | word, 2 byte q
125 CymMapHoe Bpemsi, Korja Obuti omiOKu TemnepaTypsl t7 | word, 2 byte q
127 CyMMapHoe BpeMsi, Koraa ObITH ONTHOKH JaBiaeHus Pl word, 2 byte q
129 CyMMapHoe BpeMs, Koria ObIIH ONIMOKY JaBacHus P2 word, 2 byte q
131 CyMMapHoe BpeMsi, Korja ObuTH omiOKy gaBieHus P3 word, 2 byte q
133 CyMmMapHOe BpeMsi, Koria ObLTH OIMOKH JaByieHus P4 word, 2 byte q
135 CyMMapHoOe BpeMmsl, Koria ObLIH OMHMOKY JaBjieHus PS word, 2 byte q
137 CyMMapHoOe BpeMmsi, Koraa ObIIH OIMOKY JaBiaeHus P6 word, 2 byte q
139 CyMMapHoOe BpeMsi, Korja Obuti omiOKy nasieHust P7 word, 2 byte q
141 CymMapHoe BpeMsi, Koraa O0buti omrOku pacxona G1 word, 2 byte q
143 CymmapHoe Bpemsi, Korja Obian omudku pacxoma G2 word, 2 byte q
145 CymmapHoe BpeMsi, Koria ObLtd omuOku pacxoaa G3 word, 2 byte q
147 CymMMapHoe BpeMsi, Koraa O0buti omroku pacxona G4 word, 2 byte q
149 CymmMapHoe Bpems, Korja 0buti ook pacxoxa G5 word, 2 byte q
151 CymmapHoe Bpemsi, Korja Obiin omudku pacxona G6 word, 2 byte g
153 Cymmaphoe Bpemsi, korna pacxon G1 ObUT peBEpCHBHBIM word, 2 byte q
155 CymmMmapnoe Bpemsi, korna pacxoa G2 ObUT peBepCUBHBIM word, 2 byte q
157 CymmMmapnoe Bpemsi, korna pacxoa G3 ObuT peBepCUBHBIM word, 2 byte q
159 CymmMapHoe Bpemsi, koraa pacxon G4 0bul peBepCHBHBIM word, 2 byte q
161 CymmMapHoe Bpemsi, koraa pacxon G5 Obul peBepCHBHBIM word, 2 byte q
163 CymmMmapnoe Bpemsi, korna pacxoa G6 ObuT peBepCUBHBIM word, 2 byte q
165 CymmMapnoe Bpemsi, koria TpyOa kanana G1 Oputa mycrast | word, 2 byte q
167 CymMapHoe Bpemsi, Korja Tpy6a kaHana G2 Obuta myctass | word, 2 byte q
169 CymMapHoe Bpemsi, Korna Tpy6a kaHana G3 Obuta myctass | word, 2 byte q
171 CymmapHoe Bpemsi, Korna Tpy0a kanana G4 0puta mycras | word, 2 byte g
173 CymmapHoe Bpemsi, Korja Tpy0a kanana G5 Oputa myctas | word, 2 byte g
175 CymMapHoe BpeMmsi, Koria TpyOa kanasa G6 Oputa mycrast | word, 2 byte q
177 CyMMapHoe BpeMsi paboThI Tprdopa Unsigned long, 4 byte CeK
181 CyMMapHoe BpeMsi paboThl 6e3 onIMOOK CHCTEMBI | Unsigned long, 4 byte CeK
185 CyMMapHoe BpeMsi paboThl 6€3 OHIMOOK CUCTEMBI 2 Unsigned long, 4 byte CeK
189 CyMMapHoe BpeMmsi, Koraa Mpruoop ObII BRIKJIIOUEH Unsigned long, 4 byte CeK

[Iprmep OTBETHOM TEAErPAMMBI TENIOCUYETUYHKA:

68 L L 68 3arosioBok Tenerpammel RSP UD

08 05 72 C field = 08h (RSP_UD), address 5, CI field = 72h (var., LSByte first)
785634 12 UIeHTUPUKAIIMOHHBIN HOMep = 12345678

00 00 04 04 manufacturer ID = 0000h, generation 4, TemIocUeTYHK

6



550000 00 Acc = 55h = 85d, Status = 00h, Signature = 0000h
nn nn nn nn OJIOK IAaHHBIX I10Jb30BATEIIS

CS 16 KOHTPOJIbHAS CyMMa M CTOIIOBBIN OalT

3 3anpoc «YTeHue novyacoBbIX U CYTOYHbIX apPXUBHbIX AaHHbIX

ApxuB nepenaercst 1Byms o6sokamu tenerpammsl REQ UD2 — RSP_UD.
[TepBrrit 610k MHpOpMaMu cyeTdyuk mepenaer Ha 3amnpoc mactepa REQ UD2 ¢ xomom C Field =
S5Bh. Bropoii 6510k napOpMarmn cuetynk nepenaet Ha 3amnpoc mactepa REQ UD2 ¢ konom C Field =
7Bh.
SND NKE — E5

Master mochel1aeT CYETUYUKY 3aIpoc:

0 1 2 3 4
10h | 40h | A | CS | 16h

CueTynk IMPUCBUIACT OTBCT Ha 3aIIpOC:

0
E5h

SND _UD — ES5
Bri6upaem uacoBsie (koa 14h) unm cyrounsie (koa 13h) apxuBHbIE TaHHBIC.
Master mochlIaeT CYETYHKY 3aIpOC:

0 1 2 3 4 5 6 7 8 9
68h | 04h | 04h | 68h 53h A 50h | 14h/13h | CS 16h

CueTunk MMPUCBUIACT OTBCT HaA 3aIlpOC:

0
E5h

REQ UD2 — RSP UD
3anpocuTh y cueTyuka HHPOPMAIIUIO O TIEPBOM OJIOKE YAaCOBBIX (CYTOYHBIX ) TaHHBIX.
Master mocbuIaeT CYETUHKY 3aIPOC:
0 1 2 3 4
10h 5B A CS 16
CdeTyuK MPUCHUIACT OTBET HA 3aIpocC:
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
68h | L | L | 68h | O8h | A | 72h No Ny N, N; | 00h | 00h | 14h/34h | 04h

15 16 | 17 18 19-(n-2) n-1 n
Acc | 00h | O0h | 0Oh [lepBeIii 010K YacoBBIX (CYTOYHBIX) JAHHBIX CS 16h
Ho- E nuauIeL
Mep ITapameTp Pa3smep e
OariTa
19 CpeiHeB3BEIICHHOE 3HAYCHUE TeMIepaTypshl | float, 4 byte °C
23 CpeaHeB3BeleHHOE 3HAYSCHUE TEMITEPATYPHI 2 float, 4 byte °C
27 CpeaHeB3BeNIeHHOE 3HAYCHUE TEMITEPATYPhI 3 float, 4 byte °C
31 CpeaHeB3BellIEHHOE 3HaYeHUE TeMIleparyphl 4 float, 4 byte °C
35 CpeaHeB3BellIEHHOE 3HaYEHHE TEMIIEPATYPhI 5 float, 4 byte °C
39 CpenHeB3BelIeHHOE 3HAYSHUE TEMITEPATYPHI 6 float, 4 byte °C
43 CpenHeB3BelIeHHOE 3HAYEHUE TEMITEPaTyphl 7 float, 4 byte °C
47 CpenHee 3HaueHHE faBieHus 1 float, 4 byte klla - 10
51 CpenHee 3HaueHHE NaBIEHUS 2 float, 4 byte klla - 10
55 CpenHee 3HaueHHe JaBieHus 3 float, 4 byte klla " 10
59 CpenHee 3HaueHHe AaBieHus 4 float, 4 byte klla - 10
63 Cpeanee 3HaUCHUE TaBJICHUS 5 float, 4 byte klla - 10
67 Cpennee 3HaYCHUE TaBICHUS 6 float, 4 byte klla - 10
71 CpenHee 3HaueHHE aBieHus 1 float, 4 byte klla - 10
75 Bpewmst, koraa Atio< Atmin word, 2 byte q
77 Bpewmst, korna At;.4< Atmin word, 2 byte q
79 Bpewmst, korna Ats.6< Atmin word, 2 byte q




81 Bpewmsi, korna AM 5>AMmax word, 2 byte q
83 Bpewms, korna AMs4>AM word, 2 byte q
85 Bpewms, korna Q1 oTpuiiaTebHOS word, 2 byte q
87 Bpewmsi, korna Q2 oTpuaTebHOES word, 2 byte q
89 Bpewms, korza G1<Glmin word, 2 byte q
91 Bpewms, korma G2<G2min word, 2 byte q
93 Bpewms, kornma G3<G3min word, 2 byte q
95 Bpewms, korga G4<G4min word, 2 byte 9
97 Bpewms, korga G5<G5min word, 2 byte q
99 Bpewmst, korga G6<G6max word, 2 byte q
101 Bpewmsi, korna G1>G1max word, 2 byte q
103 | Bpewms, xorga G2>G2max word, 2 byte 9
105 | Bpewms, xorga G3>G3max word, 2 byte 9
107 | Bpewms, korma G4>G4max word, 2 byte q
109 | Bpewms, korna G5>G5max word, 2 byte q
111 Bpewms, korna G6>G6max word, 2 byte q
113 Bpewmsi, korna ObUIH OIIMOKH TEMIEPaTyphI tl word, 2 byte q
115 | Bpewms, xorna ObUIM OIIMOKK TEMIIEPATYpBhI t2 word, 2 byte q
117 | Bpewms, xorna ObuId OIIMOKK TeMIIepaTypsl t3 word, 2 byte q
119 Bpewmsi, korna ObutH OIMOKK TeMIepaTyphl t4 word, 2 byte q
121 Bpewmsi, korna ObuIH OIUOKK TEMIIEpaTyphI t5 word, 2 byte q
123 | Bpewms, xorzia ObUIH OIIMOKK TEMIIEPATYPBHI th word, 2 byte 9
125 | Bpewms, xornia ObUIH OIIMOKK TEMIIEpaTyphI t7 word, 2 byte 9
127 | Bpewms, xorna 0butn omnOku nasyienus Pl word, 2 byte q
129 | Bpewms, korna 0buid om0k aByieHus P2 word, 2 byte q
131 Bpewms, korna ObutH OMIMOKH AaBieHus P3 word, 2 byte q
133 Bpewmsi, korna OpuH o1MOKH naBieHus P4 word, 2 byte q
135 | Bpewms, korna 0butd omuOKu nasyieHus PS5 word, 2 byte q
137 | Bpewms, xorna 0butn omuOKy naByienns P6 word, 2 byte q
139 | Bpewms, xorna Obutd omuOKy jgaBiieHust P7 word, 2 byte q
141 Bpewms, korna 6putn ommOku pacxona Gl word, 2 byte q
143 | Bpewms, xorna 6putn omnoku pacxoga G2 word, 2 byte 9
145 | Bpewms, xorna 0butn omnOku pacxona G3 word, 2 byte q
147 | Bpewms, xorna 6butn omu0Oku pacxoga G4 word, 2 byte q
149 | Bpewms, xorna 0butn omu0ku pacxona G5 word, 2 byte q
151 Bpewms, korga 6puti omnbKH pacxona G6 word, 2 byte 9
153 | Bpewms, koraa pacxon G1 ObuT peBepCHBHBIM word, 2 byte 9
155 | Bpewmsi, koraa pacxon G2 Ol peBEpCUBHBIM word, 2 byte q
157 | Bpewms, koraa pacxon G3 Obl1 peBEpCUBHBIM word, 2 byte q
159 | Bpewms, xorna pacxon G4 Obl1 peBEPCHBHBIM word, 2 byte q
161 Bpewms, korna pacxon G5 ObIT peBEepCUBHBIM word, 2 byte q
163 Bpewsi, korna pacxoq G6 ObLI1 peBepCUBHBIM word, 2 byte q
165 | Bpewms, korga Tpy06a kanana G1 Obuia mycras word, 2 byte q
167 Bpewmsi, koraa Tpy6a kanana G2 6puta mycras word, 2 byte q
169 Bpewmsi, koraa Tpy6a kanana G3 Oputa mycras word, 2 byte q
171 Bpewms, korna Tpy6a kanana G4 Oblna mycrast word, 2 byte 9
173 | Bpewms, xorna tpy0a kanana G5 Obua mycras word, 2 byte 9
175 | Bpewmsi, koraa Tpy0a kanana G6 ObLia mycras word, 2 byte g
177 | OmmnOKyu «peBEpPCUBHBIN MOTOK» U «IycTas TpyOa» 3a yac word, 2 byte code?
179 OmmOKHM «pPEeBEPCUBHBIN MMOTOK» U «ITycTast TpyOay 3a cyTku | word, 2 byte code?
181 OOk «At < Atmin,«AM > AMpnax», «-Q» 3a yac uchar, 1 byte code”
182 Ommoku «At < Atwin),«AM > AM o, «-Q» 32 CyTKH uchar, 1 byte code”

Ecnu mactep nocelnaet 3anpoc ¢ kogoM 13h (3anpoc cyTOUHBIX JaHHBIX ), TO IIPH [1OJy4YE€HUH OTBETA
Ha 3TOT 3aIPOC MacTep J0JDKEH UTHOpUpoBaTh Oaittel 177 u 180.

Ecnu macrep noceliaer 3amnpoc ¢ kogom 14h (3anpoc 4yacoBBIX JaHHBIX ), TO NIPH [IOJy4YE€HUH OTBETA
Ha 3TOT 3aIPOC MacTep J0JDKEH UTHOPUPOBaTh Oaittel 179 u 181.

REQ UD2 — RSP _UD
3anpocuth y cyeTurka HH()OPMALIHIO O BTOPOM OJIOKE YacOBBIX (CYTOYHBIX) JaHHBIX.



Master mochuiaeT CYSTYMKY 3aIpOC:

0 1 2 3 4
10h | 7B A CS 16
CueTyuK MPUCHUIAET OTBET Ha 3aIpocC:
0 1| 2 3 4 5 6 7 8 9 10 11 12 13 14
68h | L | L | 68h | 08h | A | 72h | No | N; | N | N3 | 00h | OOh | 14h/34h | 04h
15 16 | 17 18 19-(n-2) n-1 n
Acc | 00h | O0h | 0Oh Bropoii 6J10K 4aCOBBIX (CYTOYHBIX) JAHHBIX CS 16h
Howme Ennaunsr
6aI71Tzf Mapaverp Pasvep H3MEpeHHUs
19 Dueprus 1 Unsigned long long, 8 byte kJIx
27 | Dueprus 2” Unsigned long long, 8 byte xJIoK
35 Dueprus 3 Unsigned long long, 8 byte kJx
43 Sueprus 4 Unsigned long long, 8 byte kJx
51 DHeprus Npu PEBEPCHBHOM TIOTOKE Unsigned long long, 8 byte kJx
59 Oobbewm 1 Unsigned long long, 8 byte 1 100
67 O06bem 2 Unsigned long long, 8 byte 1100
75 O06bem 3 Unsigned long long, 8 byte 1100
83 Oo6bem 4 Unsigned long long, 8 byte 1100
91 O06bemM 5 Unsigned long long, 8 byte 1100
99 O0beM 6 Unsigned long long, 8 byte 1100
107 | OO6beM npu peBepCUBHOM MOTOKe 1 Unsigned long long, 8 byte 1100
115 O0beM ITPH PEBEPCUBHOM TTOTOKE 2 Unsigned long long, 8 byte a1 100
123 | Macca 1~ Unsigned long long, 8 byte kr - 100
131 | Macca?2” Unsigned long long, 8 byte xr ' 100
139 | Macca3 ™ Unsigned long long, 8 byte kr - 100
147 | Macca4” Unsigned long long, 8 byte kr - 100
155 | Macca 5™ Unsigned long long, 8 byte xr - 100
163 | Macca 6~ Unsigned long long, 8 byte kr - 100
171 Macca IIpH peBepCHBHOM TTOTOKE 1 Unsigned long long, 8 byte kr * 100
179 | Macca npu peBepcMBHOM 1OTOKe 2 Unsigned long long, 8 byte kr * 100
187 | CucremHOE BpeMmst Unsigned long, 4 byte c
191 Bpewms paboTsl Unsigned long, 4 byte c
195 Bpewms HopmanpHO pabothel cucteMbl 1 | Unsigned long, 4 byte c
199 | Bpewms HopManbHO# paboTsl cuctemsl 2 | Unsigned long, 4 byte c
203 | Bpewms mpocTost Unsigned long, 4 byte c
207 | Oum6ku G, t, P 3a yac Unsigned long, 4 byte code”
211 | Oum6ku G, t, P 3a cyTkn Unsigned long, 4 byte code”

Ecnu mactep nocelnaet 3anpoc ¢ kogoM 13h (3anmpoc cyTOUHBIX JaHHBIX), TO NPH MTOJyYE€HUH OTBETA
Ha 3TOT 3alpOC MacTep J0JIKEH UTHOpUpoBaTh Oailt 207.
Ecnu mactep nocelnaer 3amnpoc ¢ kogoMm 14h (3ampoc yacoBBIX IaHHBIX ), TO NPH MOJyYE€HHH OTBETA
Ha 3TOT 3alpoC MacTep J0JIKEH UTHOpUPOBATh Oailt 211.

code"
Byte 3 Byte 2 Byte 1 Byte 0
~ Ne) Vol < el ~N - jo) o Ne Ve < or o — [ l\ C v <t r" N — C o~ Nej v <t on (@\] — (e
Ilz|T|E|z|z|ZT|E|lg|lz|z|2|a|lz|z|d|x|c|d|z||E|lR|c|R|o|l@|lad|n|@|x|m
Errors type

E E E E 2 E 4 4 P 4 P Pl 4 Pl 4
6 5 4 3 2 1 716|543 (2176543 ]|2]1
Flow channel number Pressure channel number Temp eratur%glannel fum-




code?

Byte 1 Byte 0
SHHHEHHHEHEEEEEE
Errors type
Empty pipe Reverse flow
6lslalsla]i]e]ls]als]2]1

Flow channel number

code”
Byte 0
>~ (O [N (N (AN — O
[@RR R a|a|a
Errors type
TN o [ |
AN [— |en [ — N | —
oo
1912|1255

4 3anpoc «YTeHne KOHdUrypaumum cyeTYMKa»

[TapameTppl KOHGUrypanuy CYeTYMKa MEpelaloTcsl IByMs OJOKaMHU TeJerpaMMbl

RSP_UD.

[TepBorit 610k MHGOpMaK cuyeTyrK mnepenaer Ha 3ampoc mactepa REQ UD2 ¢ xomom C Field =
5Bh. Bropoii 6510k cuetuuk nepenaet Ha 3anpoc mactepa REQ UD2 ¢ kogom C Field = 7Bh.

SND NKE — E5
Master ocpuIaeT C4ETUUKY 3aIPOC:

0 1 2 3 4
10h | 40h | A | CS | 16h
CueTyuk NpucChUIaeT OTBET Ha 3aIpocC:
0
ESh
SND UD — E5

Bribupaem gannbie o kKoHGUrypauu - koa 16h.

Master nocblIaeT CUETYHKY 3a1poc:

REQ UD2 —» RSP_UD

3ampocuTh y cyeTyrKa HHGOPMAIIHIO O TIEPBOM OJIOKE MapaMeTPOB KOH(PUTYPAITUH.
Master mocbuIaeT CYETYUKY 3aIPOC:

0

1

2

3

4

10h

5B

A

CS

16

10

0 1 2 3 4 5 6 7 8 9
68h | 04h | 04h | 68h 53h A 50h | 16h | CS 16h
CueTurK NpUCHIIAET OTBET HA 3aIpocC:
0
E5h

REQ UD2 —



CueTurK NpUCHIIAET OTBET HA 3a1poc:

0 1 ]2 3 4 5 6 8 9 10 11 12 13 14
68h | L | L | 68h | 08h | A | 72h | Ny | Ny | N, | N; | 00h 00h 16h | 04h
15 16 17 18 19 | 20 21-(n-2) n-1 n
/tc 00h | O0h | OOh OFh | 01h ITepBbIit 6J10K MapaMeTpOB KOHQUTYPAIHH CS | 16h

Home Enuauier
6aﬁTaI,) Tapaverp Pasviep M3MEpEHUsI
21 Howmep mpubopa Unsigned long, 4 byte
25 Howmep aboHeHTa Unsigned long, 4 byte
29 Jlatumka moroka 1 Unsigned long, 4 byte m*/9-1000
33 JlaTunka motoka 2 Unsigned long, 4 byte m*/9-1000
37 Maxkcumanbhblii | Jlaruuka motoka 3 Unsigned long, 4 byte M*/1-1000
41 pacxon JaTunka notoka 4 Unsigned long, 4 byte M*/4-1000
45 JaTduka notoka 5 Unsigned long, 4 byte M*/q-1000
49 JlaTumka 1moroka 6 Unsigned long, 4 byte M>/4-1000
53 Jarurka moroka 1 Unsigned long, 4 byte m>/4-1000
57 JlaTunka moToka 2 Unsigned long, 4 byte M>/1-1000
61 L [T ———— JaTtunka moTtoka 3 Uns%gned long, 4 byte M>*/4-1000
65 Jarunka moToka 4 Unsigned long, 4 byte M>/1-1000
69 pacxon JlaTumKa motoka 5 Unsigned long, 4 byte m*/9-1000
73 JlaTurKa moroka 6 Unsigned long, 4 byte m*/9-1000
77 Duepru 1 Unsigned long, 4 byte | I'kan/4-1000
81 Duepruu 2 Unsigned long, 4 byte | I'kan/g-1000
85 Duepruu 4 Unsigned long, 4 byte | I'kai/4-1000
89 JloroBopHoe Pacxona 1 Unsigned long, 4 byte m>/9:1000
93 Pacxonma 2 Unsigned long, 4 byte m>/9:1000
97 sHatcHme Pacxona 3 Unsigned long, 4 byte m*/a°1000
101 Pacxona 4 Unsigned long, 4 byte m*/a°1000
105 Pacxona 5 Unsigned long, 4 byte m*/9:1000
109 Pacxona 6 Unsigned long, 4 byte m*/9:1000
113 CereBoit agpec UART4 Unsigned long, 1 byte
114 | Peseps Unsigned long, 1 byte
115 | Pe3eps Unsigned long, 1 byte
116 | Peseps Unsigned long, 1 byte
117 | Kox ckopoctu UART1 Unsigned char, 1 byte
118 | Ceresoii anpec UART1 Unsigned char, 1 byte
119 | Koa Moaudukaimu cucteMsi 1 Unsigned char, 1 byte
120 | Homep asiroput™ma cuctemsl 1 Unsigned char, 1 byte
121 Kon Mogudukauy cucteMs! 2 Unsigned char, 1 byte
122 Howmep anroputMa cUCTEMBI 2 Unsigned char, 1 byte
123 | JIaTyuKu MOTOKA BKJI/BBIKI Unsigned char, 1 byte
124 | JlaTyuKH TEeMIepaTypbl BKI/BBIKI Unsigned char, 1 byte
125 JlaTuMKy naBiaeHus BKI/BBIKIT Unsigned char, 1 byte
126 Kon tam mporokona UART4 Unsigned char, 1 byte
127 Jartunka moroka 1 word, 2 byte /mmn 100
129 Jlatunika noroka 2 word, 2 byte /mmn 100
131 Bec mvmymbea Jlaturika motoka 3 word, 2 byte a/umn "100
133 JlaTunka moTtoka 4 word, 2 byte a/umi "100
135 JlaTdnka motoka 5 word, 2 byte a/umi "100
137 JlaTdnka moTtoka 6 word, 2 byte a/umi "100
139 Kon equnun u3me- | Jlarumka moroka 1 Unsigned char, 1 byte
140 peHust JlaTtunka motoka 2 Unsigned char, 1 byte
141 KOJIM4eCTBa JlaTanka motoka 3 Unsigned char, 1 byte
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142 Jlatunka motoka 4 Unsigned char, 1 byte
143 JlaTdnka motoka 5 Unsigned char, 1 byte
144 TeTIOHOCHTEIA JlaTduka moTtoka 6 Unsigned char, 1 byte
145 Jarauka temrepaTypsi 1 Unsigned char, 1 byte
146 Jarunka temnepatypsl 2 | Unsigned char, 1 byte
147 JlaTunka temnepartypsl 3 Unsigned char, 1 byte
148 Koxg HCX Jatunka temneparypbl 4 | Unsigned char, 1 byte
149 Jarunka temnepatypsl 5 | Unsigned char, 1 byte
150 Jarunka temnepatypsl 6 | Unsigned char, 1 byte
151 Jarturka tremneparypsl 7 | Unsigned char, 1 byte
152 | Kox nmpousBoauteins u crapiuii pas3psia Bep. IIO | Unsigned char, 1 byte
153 | MunauManbHas At word, 2 byte °C 100
155 | MuauManbHas Atsy word, 2 byte °C 100
157 | MunumasbHas Ats word, 2 byte °C 100
159 | MakcumanbHast AM ., word, 2 byte % 10
161 MakcumManpHas AM;.4 word, 2 byte % 10
163 JlaTunka naBienus 1 Unsigned char, 1 byte
164 Jatunka naBneHus 2 Unsigned char, 1 byte
165 Kox ananasona Jaruuka nasnenus 3 Uns%gned char, 1 byte
166 JaTtuuka nasnenwus 4 Unsigned char, 1 byte
167 Toxa JlaTunka naBiaeHus S Unsigned char, 1 byte
168 JaTtuuka naBienust 6 Unsigned char, 1 byte
169 Jarturika naBneHus 7 Unsigned char, 1 byte
170 | Muagmue iBa paspsiaa Bepcuu [10 Unsigned char, 1 byte
171 Jartuvika nasyieHus 1 word, 2 byte klla "10
173 JlaTanka naBiacHus 2 word, 2 byte klla "10
175 MaKCHMATLHOE JlaTunka naBiaeHus 3 word, 2 byte klla "10
177 JaTunka gaBnenus 4 word, 2 byte klla "10
179 AABIICHHC Jlatuvika naByieHus 5 word, 2 byte klla "10
181 JaTumnka naBieHus 6 word, 2 byte klla 10
183 Jatumnka naBinexus 7 word, 2 byte klla 10
185 Jatuuka nanenus 1 word, 2 byte klla "10
187 Jatunka naBneHus 2 word, 2 byte klla "10
189 JlaBenue a1 JlaTunka qaBiaeHus 3 word, 2 byte kIla 10
191 S — Jatunka nasieHus 4 word, 2 byte klla "10
193 JlaTunka naBiaeHHs S word, 2 byte klla -10
195 JlaTauka naBiaeHus 6 word, 2 byte klla -10
197 JaTunka gaBaeHus 7 word, 2 byte kIla "10
199 | Yucno ummynbcoB it OMA word, 2 byte
201 Uuciio IMITyIbcOB 1T 4MA word, 2 byte
203 Unciio IMITYIbCOB JUIT SMA word, 2 byte
205 | Ywucno ummysbcoB juist 20MA word, 2 byte
Pacmdposka komoB ckopoctn UART 1
BaiiTer Kox 3HaueHne

0x00 115200

0x01 57600

0x02 19200

117 0x03 9600

0x04 4800

0x05 2400

0x06 1200

0x07 600

PacmdpoBka k010B MOaUbUKAIIMN CUCTEMBI |
Baiitsl Kon 3HayeHue
119 0x00 Uo

0x01 Ul

0x02 U2

0x03 U3

0x04 Al
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0x05 A2
0x06 A3
0x07 A4
0x08 A5
0x09 A7
0x0A A10
0x0B All
0x0C Al2
0x0D Al3
PacmmdpoBka k010B MOIMGBUKAIIUN CUCTEMBI 2
Baiiter Kox 3HaueHne
0x00 U0
0x01 Ul
0x02 U2
0x03 U4
0x04 U5
0x05 Al
0x06 A5
121 0x07 A6
0x08 A8
0x09 A9
0x0A All
0x0B Al2
0x0C Al3
0x0D Al4
0x0E AlS
Pacum(b OBKa KOOJOB aKTUBHBIX JATYMKOB IIOTOKA
Baiiter Kon 3HaueHue
BuTh JIT, = 0 — 1aT4uK BHIKIIOYCH
123 7 6 5 4 3 2 1 0 JIT, = 1 — naT4uK BKIIOYECH
0 O HH@ I[Hs HH4 I[H} HHZ I[Hl n= 1 - 6
PacmmdpoBka K0/10B aKTUBHBIX JTaTYMKOB TEMIIEPATYPhI
BaiiTer Kon 3HaueHune
ByTh JT, =0 — naTuuk BBIKIIOYECH
124 7 6 5 4 3 ) 1 0 JAT, =1 — naruuk BKIIOUYCH
0 | AT, | ATe | ATs | ATy | ATs | AT, | ATy n=1-7
Pacmn(b OBKAa KOJI0B AKTUBHBIX JATYUKOB IAaBJICHUA
Baiiter Kox 3HaueHne
BuThI JJ1, = 0 — 1aTumK BBIKIIOUEH
125 7 6 5 4 3 2 1 O Hﬂﬂ = 1 — JATYUK BKJIKOYCH
0 | UG | Afe | Afs | A | JUL | AL, | AL n=1-7

Pacmmdposka komoB tum nporokoaa UART4

BaiiTe Kon 3HaueHHE
0x00 MBus
126 0x01 ModBus RTU
0x02 ModBus TCP
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PaCI_HI/I(prBKa KOJOB CAMHUIT UBMCPCHUA KOJIMYCCTBA TCIIJIOHOCUTCIIA

BaiiTe Kon 3HayeHHe
0x00 M
139 - 144 0x01 .
Pacimmdposka kogoB HCX maTunkoB TeMnepaTypsl
baiitel Kon 3HaueHue
0x00 Pt500
0x01 500IT
145 - 151 0x02 PL100
0x03 10011

PacmmdpoBka K0/10B 1Mania30HOB TOKA JATYMKOB JaBICHUS

BaiiTel Kon 3HaueHHe

0x00 4-20 MA

163 - 169 0x01 0—-20 MA

0x02 0-5 MA

Pacmmdposka ko008 npounsBoautens u Bepcuu [10
BaiiTer Kon 3HaueHue
buter
152 7165 ] 4 3l 2]t1]o Koz mpousBonuTens:

Kox npoussoanrens
LTp A Bepcuu [10

Crapumii pa3psg

0 - 000 «BOI'E3B5HEPI'O»

REQ UD2 —» RSP _UD
3anpocuTh y cueTyrka HH(OPMAIHIO O BTOPOM OJIOKE MapaMeTpoB KOH(PUTypalHH.
Master nochlIaeT CUETYHKY 3a1poc:

0 1 2 3 4

10h 7B A CS 16
CueTyuk MPUCHUIACT OTBCT HaA 3aIIPpOC:

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
68h | L | L | 68h | O8Bh | A | 72h No N, N» N; | 00h 00h 16h | 04h
15 16 17 18 19 | 20 21-(n-2) n-1 n
ACC 00h | 00h | 0OOh OFh | O1h Bropoii 6510k mapaMeTpoB KOHQUTYpaIHH CS | 16h

Home EquHuIe!
GaﬁT;) THapamerp Paswep H3MEPEHUS

21 Kon peaknuu Ha K3 naTumka nasnenus 1 uchar, 1 byte

22 Kog peakuuu Ha P>Pr. JaTunka naBienus 1 uchar, 1 byte

23 Kog peakuuu na K3 natunka naBiaenust 2 uchar, 1 byte

24 Kon peaknuu Ha P>Po. 1aTunka nasnenus 2 uchar, 1 byte

25 Kox peaknuu va K3 narumka napienus: 3 uchar, 1 byte

26 Kon peakinu Ha P>P .« naTurika naBnenus 3 uchar, 1 byte

27 Kon peakrum Ha K3 maruvka gaBinenus 4 uchar, 1 byte

28 Kon peakuuu Ha P>P...« faTunka gaBneHus 4 uchar, 1 byte

29 Kon peakunu Ha K3 narunka naBienus 5 uchar, 1 byte

30 Kon peakimu Ha P>Pr., 1aTauKa naBiaeHust S uchar, 1 byte

31 Kon peaknun Ha K3 naTunka nasiaeHust 6 uchar, 1 byte

32 Kog peakuuu Ha P>Pr. 1aTunka naBieHus 6 uchar, 1 byte

33 Kog peakuuu Ha K3 natunka nasiaenust 7 uchar, 1 byte

34 Kon peaknuu Ha P>Po. 1aTunka nasnenus 7 uchar, 1 byte
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35 Kon peaknuu va K3 naruuka remneparypsl | uchar, 1 byte
36 Kon peakimm Ha Aty < Atmin uchar, 1 byte
37 Kon peaknum Ha K3 matymka Temmeparypsl 2 uchar, 1 byte
38 Kox peaknuu Ha Atz < Atwmin TaTYUKA uchar, 1 byte
39 Kon peaknuu va K3 natumnka remMneparypsl 3 uchar, 1 byte
40 Kon peakmmu Ha Ats.s < Atmin uchar, 1 byte
41 Kon peaknuun Ha K3 naTanka remmneparypsl 4 uchar, 1 byte
42 Kon peakunn Ha AMi. > AMpax uchar, 1 byte
43 Kon peakuuu Ha K3 natunka remnepatypsl 5 uchar, 1 byte
44 Kox peakinu Ha AMs.4 > AMnax uchar, 1 byte
45 Kon peaknuu va K3 narumka reMneparypsl 6 uchar, 1 byte
46 Kog peakmmm Ha -Q1 uchar, 1 byte
47 Kon peaknmu Ha K3 naTunka temnepatypst 7 uchar, 1 byte
48 Kon peaknuu Ha -Q2 uchar, 1 byte
49 Kon peakunu Ha K3 naryuka notoka 1 uchar, 1 byte
50 Ko peaknnu Ha mycTyro TpyOy aTumKa moToka 1 uchar, 1 byte
51 Kon peaknnm Ha K3 naTdnka motoka 2 uchar, 1 byte
52 Ko peaknuu Ha nycTyro TpyOy JaTymka moToka 2 uchar, 1 byte
53 Kon peakuuu Ha K3 natunka notoka 3 uchar, 1 byte
54 Kon peaknuu Ha mycTyro TpyOy aT4ymMKa moToka 3 uchar, 1 byte
55 Kon peaknuu Ha K3 naTamka motoka 4 uchar, 1 byte
56 Kon peakuuu Ha mmycTylo TpyOy naTtdynka rnmoroka 4 uchar, 1 byte
57 Kon peakunu Ha K3 natumka notoka 5 uchar, 1 byte
58 Kox peaknuu Ha nycTyio TpyOy JaTyHKa MOTOKa 5 uchar, 1 byte
59 Konu peakunu Ha K3 narumka notoka 6 uchar, 1 byte
60 Kon peaknuu Ha mycTyio TpyOy JAaTduKa MOToKa 6 uchar, 1 byte
61 Kon peakium Ha G > Ginax JATYMKA TOTOKA | uchar, 1 byte
62 Kon peakuuu Ha G < Guin 1aTYMKA OTOKA | uchar, 1 byte
63 Kon peakuuu Ha G > Guax AaTUMKA IOTOKA 2 uchar, 1 byte
64 Kon peakuun Ha G < Guin JATYMKA TTOTOKA 2 uchar, 1 byte
65 Kon peaknun Ha G > Gax TaTUHKA TOTOKA 3 uchar, 1 byte
66 Kox peakuuu Ha G < Guin JaTYHKA TOTOKA 3 uchar, 1 byte
67 Kog peakunu Ha G > Gax 1aTUMKa NOTOKA 4 uchar, 1 byte
68 Kon peaknuu Ha G < Gy JaTYMKa OTOKa 4 uchar, 1 byte
69 Kox peakunu Ha G > Guax JATYMKA TOTOKA S uchar, 1 byte
70 Kon peakiyu Ha G < Gpin AATYMKA TOTOKA S uchar, 1 byte
71 Kon peakimu Ha G > Gpax AaTUMKA TOTOKA 6 uchar, 1 byte
72 Kon peakuun Ha G < Guin JATYMKA TIOTOKA 6 uchar, 1 byte
73 Kon peakunu Ha Gy, 1aTunKa noToka 1 uchar, 1 byte
74 Kon peaknuun Ha kananpHyi0 HC, Baustronyro Ha Q1 uchar, 1 byte
75 Kon peaknmu Ha Gy JaTYMKA TOTOKA 2 uchar, 1 byte
76 Kog peakuuu Ha HeratuBHOe 3HaueHue Q1 uchar, 1 byte
77 Kon peakuun Ha Grey 1aTYMKa NOTOKa 3 uchar, 1 byte
78 Kon peaknuu Ha kaHanpayio HC, Biustronnyto Ha Q2 uchar, 1 byte
79 Kon peaknuu Ha G, JaT4nKa noToka 4 uchar, 1 byte
80 Kog peakuuu Ha HeraTuBHoe 3HaueHue Q2 uchar, 1 byte
81 Kog peakuuu Ha Gioy JaTYMKaA TOTOKA 5 uchar, 1 byte
82 Kon peaknuu Ha kananeHyto HC, Biustionnyio Ha Q4 uchar, 1 byte
83 Kon peakuuu Ha Gy JaTYNKA TIOTOKA 6 uchar, 1 byte
84 Kon peaknum Ha HeratuBHOE 3HaueHHe Q4 uchar, 1 byte
85 JloroBopHOE 3HaueHUe I TEMIEPaTpypsl 1 word, 2 byte °C- 100
87 JloroBopHOE 3Ha4YEHUE JUIsl TEMIIEPATPYPHI 2 word, 2 byte °C- 100
89 JloroBopHOE 3HAYEHHUE IS TEMIIEPATPYPHI 3 word, 2 byte °C- 100
91 JloroBopHOE 3HAUEHHUE TSI TEMIIepaTpypsl 4 word, 2 byte °C- 100
93 JloroBopHoe 3Ha4YCHUE JJIsl TEMIIEPATPYPHI 5 word, 2 byte °C- 100
95 JloroBopHoe 3Ha4YCHUE JIJIsl TEMIIEPATPYPhI 6 word, 2 byte °C- 100
97 JloroBopHoe 3Ha4YeHUE JJIsl TEMIIEPATPYPHI 7 word, 2 byte °C - 100
99 JloroBopHOE 3HAYCHUE IS AaBiIcHUS | word, 2 byte kIla- 10
101 JloroBopHO€ 3HaUYEHUE IS AaBICHHS 2 word, 2 byte kIla- 10
103 JloroBopHOE 3HAYCHUE JUISL JaBJICHIS 3 word, 2 byte kIla- 10
105 JloroBopHOE 3HAUEHUE IS AaBlicHus 4 word, 2 byte klla- 10
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107 JloroBopHoe 3Ha4YeHUE JJIs JaBJICHUS 5 word, 2 byte klla - 10
109 JloroBopHO€ 3HAYECHHUE IS AaBICHHS 6 word, 2 byte kIla- 10
111 JloroBopHOE 3HAYCHUE IS AaBICHUS 7 word, 2 byte kIla- 10
113 KoHcTaHTHOE 3HAYCHHE TEMITEPATYPHI 7 JIETO word, 1 byte °C
114 KoHcTaHTHOE 3HaYeHHE TeMIIepaTyphl 7 3uMa word, 1 byte °C
115 Kon enuHuI M13MEpeHust TeIia uchar, 1 byte

116 Kog enunun n3mepenus qaBieHus uchar, 1 byte

117 Kog xoutpoaps K3 nuHui 1aT4MKOB NOTOKA uchar, 1 byte

118 | Koa Tun nporokosia UARTI uchar, 1 byte

119 | Koxa Tumna TemioHOCHUTEIIs uchar, 1 byte

120 | Kox Bepcun nporokosa MBus uchar, 1 byte

121 KanmnbposouHoe 3Havenue aist R100 word, 2 byte

123 | KanubpoBouHoe 3nadenue aist R160 word, 2 byte

125 | KanubpoBouHoe 3na4denue aisi R500 word, 2 byte

127 KamnbpoBounoe 3Hauenue aast R§00 word, 2 byte

129 DubTp BKI/BBIKI ISl TaTYMKOB IMOTOKA uchar, 1 byte

130 | Kog ckopoctu UART4 uchar, 1 byte

131 Howmep maTumka noroka noakiarogaeMoro K pazbeMmy REV1 | uchar, 1 byte

132 | Homep maTynka MOTOKA MOJKIF0YaeMOro K pasbemy REV2 | uchar, 1 byte

133 Ko kosmuecTBa MMITYJIbCOB JIJIsl TECTOBOTO PEKUMaA uchar, 1 byte

134 | Koa nepuoja UMITyJIbCOB JUISl TECTOBOI'O PEKUMA uchar, 1 byte

135 Jlatunka moroka 1 uchar, 1 byte

136 Jatuuka nmotoka 2 uchar, 1 byte

137 Jlatuuka motoka 3 uchar, 1 byte

138 Kon DN JlaTumka motoka 4 uchar, 1 byte

139 JlaTumka moTtoka 5 uchar, 1 byte

140 Jatuuka notoka 6 uchar, 1 byte

141 Kon Bepcuu nporokoina ModBus uchar, 1 byte

142 [Taputer UART1 u UART4 uchar, 1 byte

143 3uMa JIeHb CTOI uchar, 1 byte

144 | 3uMa geHb cTapt uchar, 1 byte

145 | 3umMa MecsIL CTapT U CTOII uchar, 1 byte

146 | Peseps uchar, 1 byte

PacmmdpoBka koJ0B peakiinu Ha kaHanbHbie HC

BaiiTe Kon 3HayeHHe
0x00 Her peakimm
21-172, 0x01 JloroBopHoe 3HaUEHUE
73,75,77,79,81,83 0x02 PaBHO HyJTIO
0x03 IIpenenpHOE 3HaUCHUE
PacmmdpoBka kooB peakiuu Ha cucteMHbie HC
BaiiTs Kon 3HaueHue
0x00 Her peakiuu
74,76,78,80,82,84 0x01 Crom Q
0x02 JlorosopHoe Q

PaCI_HI/I(prBKa KOJOB CAMHUII UBMCPCHUA TCILJIA M JaBJICHUA

BaiiTe Kon 3HayeHHe
0x00 T Ix
115 0x01 MBrTt-4y
0x02 I'kan
0x00 klla
116 0x01 Kre/cm?

PaCHIH(bPOBKa KOJOB KOHTPOJIA K3 na nuHMIX JaTYMKOB ITOTOKA

Baiiter Kon 3HaueHHne
117 0x00 KonTtpons K3 BrIkITIOUEeH
0x01 KonTpoas K3 BkiroueH
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Pacmmdposka komoB tum nporokosga UART1

Baiiter Kon 3HaueHne
0x00 MBus
118 0x01 ModBus RTU
0x02 ModBus TCP

PacimmdpoBka KoJ0B TH

11 TCTITIOHOCUTCIIA

BbaiiTel Kox 3HaueHue
0x00 Boga
119 0x01 OTHIEHTIUKOIE 20
0x02 DTUIEHTIUKOIIb 36
0x03 DTUIEHTIUKOIIb 54
PaCI_HI/I(b OBKa KOJOB BKJIIFOUCHHUSA / BBIKJIFOUCHU S (bI/IJ'ILTpOB JATYUKOB ITOTOKAa
Kon 3HaueHue
BuTEI HIT, = 0 — puiIbTp BBIKIIIOYEH
71 6 5 4 3 ) 1 0 AT, = 1 — puibTp BKIFOUEH
0 O HH@ ﬂHs anz HH} HHZ HHI n= 1 - 6

Pacmmdposka komoB ckopoctu UART4

baiTer Kox 3HaueHue

0x00 115200
0x01 57600
0x02 19200
0x03 9600

130 0x04 4800
0x05 2400
0x06 1200
0x07 600

PaCI_HI/I(bPOBKa KOJOB KOJUYCCTBA UMITYJIbCOB AJII TCCTOBOI'O PCIKMMA

BaiiTel Kon 3HaueHHe
0x00 0
0x01 1000
0x02 2000
133 0x03 5000
0x04 10000
0x05 20000

PacimmdpoBka KOJ0B 11e

HnoJia MMITYJIbCOB JJISA TCCTOBOI'O PCXKUMaA

Baiiter Kon 3HaueHne
0x00 0 Mc
0x01 1 mc
0x02 2 MC

134 0x03 5 Mc
0x04 10 mc
0x05 20 mc

PacmmdpoBka K010B TMaMeTPOB TATYNKOB IMOTOKA

BaiiTe Kon 3HaueHHE
135-140 0x00 15
0x01 20
0x02 25
0x03 32
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0x04 40
0x05 50
0x06 65
0x07 80
0x08 100
0x09 125
0x0A 150
0x0B 200
0x0C 250
0x0D 300
0xO0E 350
0xOF 400
0x10 450
0x11 500
0x12 600
0x13 700
0x14 800
0x15 900
0x16 1000
0x17 1200
0x18 1400
0x19 1600
Ox1A 1800
0x1B 2000

Pactmugposka koo maputera UART1 u UART4

Byte 142 Kon 3HaueHue
S22 22222 ox00 Her (none)
R|m| Mm@ ;A AA 0x01 YEeTHBIN (even)

Empty UART4 |UARTI 0x02 HedeTHbIH (odd)

PaCIJ_II/I(prBKa KOIOB MCCAILICB HavuadJla U OKOHYAHHA 3UMHETO IICpHUoJa

Byte 145
N OO < O N «—| O
M DO D O O o o m

Mecsi Hauana | Mecsi oKkOHYa-
3UMHETO HHS 3UMHETO
nepuoja nepuoaa

[Ipumeuanue:
1. B nporpamme BepxHero ypoBHs Bepcusi [10 gomxHa mpeIcTaBisaThCs 4epes TOUKY B Clie-
JYIOLIEM BUJE:
Crapmmit pazpsia Bepcun [10.Muaamme paspsiast Bepcuu [10
Hanpuwmep: 3.03 unu 3.04 u T.1.

3. - TonbKO mepBele 49 OUT uKcIa
4. - TONBKO MEpBHIE 46 OGUT UKCIa
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