IIporokoJa B3auMoaeiicTBUA
MB110-220.8AC u MB110-24.8AC ¢ mactepom cetn RS-485



1. Komanas! nporoxkoia OBEH

1.1 Komanasl npotokona OBEH npuenens: B Tabnure 1.1.

Komanna HASH JlaHHble 3anvcu JlaHHbIE UTEHUSA IIpumeuanue
Oo0mme napamMeTpsl (HET HHACKCAIINN)
Wwms mpubopa D681 | et Crpoxa ASCII, 9 Gaiit Toinbko yTeHHE
dEv MB110-8AC
Bepcus npommBku 2D5B | mHeT ASCII, 5 6aiit Vx.yy Tonbko uTCHHE
vEr X - HOMep BepcHH,

YY - HOMep noasepcuu.

HpI/ILII/IHa IIOCICIHETO

HET BYTE:

Tonpko uTeHHE

crapta nporpammbl | 92ED 0 — mporpaMMHBI cOpOC
npudopa 6 — anmmaparH. cOpoc;
exit 7 — BKJI. IUTaHUS,
8 — cTOpoKeBO Taiimep.
3arpyska I10 D142 | Byte: Nemopra=0 TonbKo 3amuch
Load
Kondurypannonnsie napamerpsl cetu RS485 (HeT nnaekcanuu)
Byte: 3anucw/UteHne
CxopocTh 0OMeHa 0- 2,4 xbur/c; ITo ymomganuro - 2
BPS B760 1 - 4,8 kbur/c;
2 — 9,6 xkbut/c;
3 - 14,4 xbut/c;
4 — 19,2 xkburt/c;
5— 28,8 xbur/c;
6 — 38,4 xbur/c;
7 - 57,6 kbur/c;
8 —115,2 xbut/c.
Tun xKoHTpoIsS Byte: 3ammce/Ytenne
YETHOCTHU E8C4 | 0 — xoHTpOIIA HET; ITo ymomnuanuto - 0
PrtY 1 — 9eTHOCTb;
2 — HEYETHOCTh
Komn. cromn-our Byte: 0 —onus; 3anuce/UYtenue
Shit B72E 1 — nBa. [To ymomganuto - 0
Anpec npubopa Word 16: 0...2047 3anuce/UreHue
Addr 9F62 Ecmu mmuna anpeca(A.Len) paBHa 8 owur, a aapec [To ymomganuto -16
Oompimie 255, To mpubop He OyAeT OTBEYATh HA JIIO-
Oble KOMaH/Ibl B CETH
[nuna agpeca 1ED2 | Byte: 3ammce/UYtenne
A.Len 0 — 8 owur; [To ymomganuto - 0
1—11 6wur.
3azepKka nepeaadu Byte: 0...45 3anuck/YteHue
KBUTAHLUNA CBF5 0...45 wmc. [To ymonuanuto -45
rS.dL
3anuce u3MeHenuii Bo | 8403 | Hert Tonbko 3anuck
FLASH u nepectpoii-
ka UART
Aply
Kox nocnenqueit cere- Her Byte: 0...255 Tonpko uTeHue
BOH OIIMOKH 0233 ITocne BxatoueHUS
n.Err npubopa - 0 Kopp! ommmbox B
OTIMCaHUM TPOTO-
kona «OBeH»




Komanna HASH JlaHHbIC 3ammcu JlaHHBIC YTCHHS IIpumeuanue
Kondurypanuonnsie napamMerpsl (uaaexkcanus ot 0 1o 7)
Tun BXOIHOTO 0864 Byte: 3anucws/UteHne
¢unbTpa, oduiero s 0 — oTK; ITo ymom4anuto — 0

BCECX KaHAJIOB

1 —50Tu, 1-ro mopsiaka;
2 - 50Ty, 2-ro nmopsiaxa;

HNnnexcanum Her.

ComF 3 - 50I'u, 4-ro nopsaxa;
4 —200I'u, 1-ronopsiaka .
Ty noakiIroYaeMoro Byte: 0 — xaHan oTKI; 3anuce/Ytenue
JlaTYMKa 1-4...20MA; [To ymomuanuto — 1
932D 2-0...20 MA;
In-t 3-0...5MA;
4-0...10B.
Hwxnsis rpanuia Float_32 (IEEE 754) 3amuce/UreHne
Jana3zoHa U3MepeHus [To ymonuanuro —
34E0
aKTUBHOT'O TaT4YMKA 0.0
Ain.L
BepxHuss rpanuna Float_32 (IEEE 754) 3amuce/UreHne
/IMANa30Ha U3MEPEHHS | Lo [To ymonuanuro —
aKTUBHOT'O TaTYMKA 20000.0
Ain.H
CwmereHue aecsTH4- Byte: 3anuck/UteHue
HOH TOYKH B3EB | ot 0 no 4 [To ymomnuauuto —0
dP
OrpaHuyeHuEe CKOpPO- Byte: 3anuck/Utenue
CTH U3MEHEHUS U3Me- 1...200 nquanasoHna/ c. [To ymonuanuto —
psiemoro curHana (mi- | 6EBS | (B pa3ax) 200
KOBBIH (hHIIBTP)
Peak
Byte: 3amnuce/UreHnne
Tum BEIXOIHOTO 0 — Otk [To ymonuanuto —0
dbunsTpa 1 - Exp
7FC6 | 2...16 — Ck. cpennero, L=2...16
OutF
[MocrosiHHast BpeMeHH Word _16: 10...10000 3amuce/UreHne
JJISL DKCITIOHEHIIAb- ot 10 mo 10000 mc [To ymonuanuto —
HOro (puIbTpa 1659 10
in.Fd
3anuce N3MEHEHUH BO Her Toipko 3anuck
FLASH u nmpumene- 00E9 HNupexcanyu HeT.
HUE HOBBIX TIapaMeT-
poB Komanpa anaio-
TAYHa KOMaHJIe
INIT Aply, HO TIepe-

CTpoiika mapamer-
poB UART He BBI-
HOJHAETCS




[Tpomomkenue Tabmmmpl 1.1

Komanna | HASH | JaHHbIe 3anucu | JaHHble yTeHUs | [Ipumeuanue
OnepaTuBHbIe MapaMeTpsl ( HHAeKcanus B agpece oT 0 10 7)
N3mepenHoe 3Have- Her int_16 (pe3. u3m) Tousbko uTeHnE
HUe
3BC3
iRD
N3mepenHoe 3Haye- Her int 16 - pe3. uam + Toisbko uTeHME
HUE Word 16 ( meTka OTHO-
TF65 CUTEIIbHOTO BPEMEHU
iRDt BpeMsl, TUCKPETHOCTh
10 mc)
Nsmepennoe 3Haue- Her Float 32 (IEEE 754) - Tonbko uTeHHe
HUE pe3. usm +
8784 Word 16 ( meTka 0THO-
Read CHUTEJILHOIO BPEMEHU
BpeMsi, TUCKPETHOCTh
10 mc)
Urenue craryca pe- 69BE Her Byte: Toisbko uTeHME
3yIbTaTOB U3MEPEHUSI. Konuposanue craryca B
SRD tabmuue 1.2

ITpumeuanue — [Ipu Beinmonuenun komana iRD, iIRDt u Read, eciu pe3ynbTar
U3MEpPEHUS HEKOPPEKTHBIN, TO HA KOMaHIy BO3BPAIIAETCS COOOIIEHUE 00 UCKITIOUN-
TeIbHON cuTyanuu ajauHoi 1 6aiT. KogupoBaHue HCKITIOYUTEIBLHBIX CUTYaIluid TTPHUBE-

JeHo B Ta0i.1.2.




[Tponomkenne Tabmwmmpl 1.1

Komanna HASH Janansie 3anvucu | JlaHHBIE YTEHUS IIpumeya-
HHE
TexHogoruueckue napamMeTpbl
KOctupoBka cmemenus 6677 Word 16:0...7 Tonbko
JuSh Homep kanana 3aIuCh
IOctupoBka Maciiraba 4424 Word 16:0...7 Tonbko
JuSc Howmep kanana 3aIUCh
[IpuMeHHTh I0CTHPOBOY- Word 16:0...7 Tomnbko
HbIE K03 PHUITUEHTHI KO 18D8 | Homep xaHamna 3amucCh
BCEM KaHaJIaM.
Prmn
Her Byte: Tonbko
(CraTyc IOCTHPOBKH): YTEHUE
3anpoc pe3yabTaTa I0CTH- 0 — HOpMA;
POBKH BEAC 1 - He OBIJIO IOCTHPOBKHU CMeEIIe-
JuRD HUS,
2 - omuOKa CpeIHero 3HaYCHUs
«OobIIe)»
3 - ommOKa cpegHero 3HauYeHUs
«MEHBIIe»
4 - ommbka CKO
5 — tun matuuka 4...20 MA He
IOCTHPYETCS;
6 — JaHHBIC HE TOTOBBI HAET
IOCTHPOBKA;
Byte: 3Hauenne CKO;
Word 16: cpeanee 3HaueHuE;
3anuck IOCTUPOBOYHBIX Her Toibko
KO3 UITUEHTOB BO D15D 3armch
FLASH
UApl
UreHnue cOCTOSIHYS aMa- 9C5B | Her Word_16: Toisbko
paTypsl buter cocTostHUS anmaparypel IpU- | YTEHHE
STAT BEIEHEI B Ta0. 1.3.
Urenne aBTokanmuOpoou- | DIAA | Her Word_16 - cmemenue kanaiga Tonbko
HBIX KOO PUIIUEHTOB TOKa YTEeHUE

AutK

Word 16 - cMmemnienne kaHama
HaNPSHKEHUS

Word 16 - macmTab kanana
TOKa

Word 16 - macmrab xaHana

HaIPsHKCHUS




Tabmuna 1.2

Craryc nu3MepeHus Konmuposanue cratyca | Koa uckiounrensHol cUTyanun
xomatsr SRD g komadg iRD, iRDt, Read
W3mepenue ycrenrHo 0x00
3HadeHHe 3aBEAOMO HEBEPHO 0xFO 0xFO0
JlaHHBIE HE TOTOBBI 0xF6 0xF6
JlaTauk OTKII0YeH 0xF7 0xF7
M3MepeHHOe 3HaUeHUE CIUIITKOM BEJIMKO 0xFA 0xFA
N3mepeHHOE 3HaUYEHUE CIUIIKOM MaJlo 0xFB 0xFB
OOpBbIB TaTINKa 0xFD 0xFD
HexoppekTtHblit kanubpoBouHblii koapduuuent | OXFF OxFF
Tabnuua 1.3
Howmep Outa Omnmcanne
IIpuyuHa cTapTa mpoueccopa

0 Bxitouenue nutanus

1 IIpoBan nuranus

2 AmnmnapatHsiii cOpoc

3 Copoc WDT

4 Trap Conflict Reset

5 [porpammHsIii cOpoc

6 Configuration Mismatch Reset

Omnoxu FLASH-namsaTn
7 Oo6napyxena ommoka CRC mapameTpos Bo Flash (mapameTps! yCTaHOBIIEHBI 110 yMOTIa-
HUIO)
8 Ommbka 3anucu B Flash-mamste (Tpedyercs peMoHT npudopa)
OTka3bl BHYTpEeHHEH aBTOKaIMOPOBKU

9 OmnbKa cMeleHns KaHajla U3MEepeHHs TOKa

10 OmmbKa OTOPHOTO HANPSHKEHUS KaHala U3MEpEeHHs ToKa

12 Ommbka cMeleHus KaHajla H3MEepeHUs HalpsDKeHUs

13 OwmunbKa ONOPHOr0 HANPSKEHUS KaHajla U3MEPEHUs HAPSKCHUS

I'oToBHOCTBH H3MEPEHHBIX JAHHBIX
15 YcTaHOBJICH B TeUeHHE 3¢ TIOCIIE BKIIFOUSHHSI MTAaHHS HITH cOpoca




2 Komanab! nporokosa ModBus.

2.1 dns npotokosna ModBus peann3oBaHO BBITIOJIHEHUE CAEAYIOMUX QyHK-
J10%0% 8
— 03, 04 (read registers), YT€HHE OJJHOTO WJIH HECKOJIBKUX PETUCTPOB;
— 06 (preset single register), 3anuch OJJHOTO PErUCTPA;
— 16 (preset multiple registers), 3ar1ch HECKOJIBKUX PETUCTPOB;

— 17 (report slave ID), utenne nmenu npudopa v BEpCUH MPOIIHUBKY;

— 65 (nmonb3oBarenbekas PyHKINS), TEXHOJIOTUUECKUE KOMAH/IbI.

2.2 Ecnu anmpec npubopa paBeH Hymo, 1715 ModBus 310 mmpokoBenaTeib-
HBIN azipec, To TpruOop OyAET BBHINOIHATH KOMaHbI 3alIUCH, HO HE OYJ€T OTIpPaB-
TSTh KBUTAHITMU Ha MPUHATHIE KOMaH el Ha agpeca 6onpmme 247 mpubop pearn-
poBath HE Oy/eT.

2.3 s dynxrmit 03, 04 u 16 gomyckaercs 3aUCh WIM YTEHUE PETUCTPOB
OTHOCSIIMXCS TOJIBKO K 0HOWM KoMaHe. [Ipu nonsITke 3anucaTh WIKM IPOYUTATH
pErucTpbl HECKOJIbKUX KoMaHa Bo3Bpaiaercs omnoka 4 (FAILURE IN
ASSOCIATED DEVICE). UckntoueHre coOCTaBIISIIOT PErUCTPhI ONEPATUBHBIX Ta-
paMeTpoB, KOTOPbIE MOTYT ObITh BCE CUMTAHBI OAHOW KOMAHJI0M, P 3TOM Hayajlb-
HBII aipec perucTpa MOKeT ObITh JIO0BIM B Ipeiesax alpecoB OMEPaTUBHBIX Ia-
pamMeTpoB.

2.4 na pyuxuuit 03 u 04, npu MONBITKE TPOYUTATh PETUCTPHI, TPEAHA3HA-
YEHHBIE TOJIBKO ISl 3aIIMCH, WM MPH MOMBITKE 0OpalieHus] K HECYIIIECTBYIOIUM
peructpam Bo3Bpamaercs ommodka 2 (ILLEGAL DATA ADDRESS).

2.5 ns pyuxuuit 06 u 16, mpu noneITKE 3anucarb perucTpbl, IpeIHa3Ha-
YEHHBIE TOJIBKO JIJISl YTEHMSI, MJIM IIPH MOIBITKE 0OpalIeHUs] K HECYIIECTBYOLIUM
peructpam Bo3Bpamaercs omuobka 1 (ILLEGAL FUNCTION).

2.6 Ha3znaueHue peructposB, Ucnonb3yembIx 1 pyukuuii 03, 04, 06 u 16,
MPUBEICHBI B TabuIIe 2.5.

2.7 CtpykTypa 3amnpoca u oTBera ajid pyHkuu 17.



2.7.1 ®yHKIMSA N03BOJISIET NOJIYYUTh UM IPUOOPa U BEPCUIO TPOrPaMMHOTO
oOecnieuenus. B Tabnuue 2.1 npencrasieH 3anpoc Ha YTEHUE UMEHU U BEPCUU TIPO-
rpaMMHOro obecnedyenus npudopa ¢ agpecom 12. Oteer Ha pyHkUIO 17 npeacraBieH

B Ta0muue 2.2.

Tabmuua 2.1
Anpec DyHKUMSA KoHnTposabHas cymma
12 17 77
TaOmuna 2.2
Apxpec DOyHkuus Kou1. 6aiiT JaHHBIX JlanHble 15 0aliT KoHnTpoJsbHasi cymma
12 17 15 MB110-8AC VX.YY 77

IIpumeuanue — [Tonsgs X u YY onpenensrorcs npeanpusiTHEM-U3TOTOBUTEIIEM.

2.8 CTpyKTypa 3ampoca u 0OTBeTa sl 0JIb30BaTEIbCKON (DyHKITUHN 65.
2.8.1 @yHKIuA 65 UCIIOJIB3YETCS U1 BBITOJIHEHUS TEXHOJIOTUYECKUX OIepa-
nuii. B Tabnuie 2.3 u 2.4 npeacTaBiieH npuMep 3ampoca u oTBeTa GyHKIuu 65 1miis

YCTPOMCTBA C CETEBBIM aJipecoMm 12.

Ta0muna 2.3
Anpec DyHKIUA Koa nongynkunun KoHnTpoJsbHasi cymma
12 65 CwMm. Tabm. 2.5 77
Tabnuna 2.4
Anpec | @ynknusa | Kox mondyHk- Kou. 0aiiT nan- Jdanuble KonTpoabsHas
1010 HBIX cymMma
12 65 CwMm. 1abm. 2.5 15 CwM. Tabm. 2.5 77

2.8.2 CtpykTypa AaHHbIX QyHKUMHU 65 npuBeneHa B Taduuue 2.7.
2.8.3 111 HecyIeCTBYIOIIETO KoJa NOAQYHKIIMN BO3BPALLAETCS 3XO0 3a1Ipoca ¢

YCTAHOBJICHHBIM OUTOM OIIMOKH B KOJE (DYHKITUH.




Tabmuma 2.5
Komanga Anpec perucrpa JanHble JlaHHBIE YTEHUS [Mpumeuanue
3ammucu
OO61ue nmapameTpsl
IIpuunna nocnenHero Her Word_16: Toibko yTeHME
CTapTa IporpaMMbl 0x88 0 — mporpaMMmHBIii cOpoc
npudopa 6 — anmmapartH. cOpoc;
exit 7 — BKJI. IUTAHUS;
8 — CTOpOXKEBOIt TaiiMep;
Kon nocnenneii cete- Her Byte: 0...255 Tonbko uTeHue
BOH OIIMOKH [Tocne BriaroueHUst
n.Err 0x90 mpubopa - 0

[Tponomxkenue TabauIb 2.5

Komanna Anpec JlaHHble 3anucu JaHHbIE yTeHUA [Tpumeuanue
peructpa
Kondurypaunonnnie napamerpsl cetd RS485
Word 16 : 3anuck/Yrenue
CxkopocTts 0OMeHa 0- 2.4 xbur/c; ITo ymonuanuso - 2
BPS 0x30 1 - 4,8 xkbur/c;
2 — 9,6 kbut/c;
3 - 14,4 xburt/c;
4 — 19,2 xkbur/c;
5— 28,8 xbut/c;
6 — 38,4 xbur/c;
7— 57,6 xkbur/c;
8 —115,2 xburt/c.
Tun KoHTpOIA Word 16 : 3amuce/Utenue
YETHOCTU 0x38 0 — KOHTpOJIS HET; [To ymom4anuto - 0
PrtY 1 — 9yeTHOCTH;
2 — HEYETHOCTh
Kos. cron-our 0x40 Word 16 : 0— onus; 3anuck/Ytenue
Shit 1 — nBa. ITo ymonuanuo - 0
3azepikka rmepeaadn Word 16:0...45 3anuces/UteHne
KBUTAHITIH 0x48 0...45mc. [To ymomganuto -45
rS.dL
Anpec npubopa 0x50 Word 16: 1...247 3anucs/YUteHue
Addr ITo ymonuanuto -16
3anuch U3MEHEHHI BO Word 16: 0 Tosnbko 3anuch
FLASH u nepectpoii- 0x78
ka UART
Aply




[Iponomxenue Tadnuip 2.5

Komanna Anpec peructpa JlaHHbI€ 3anvcu JlaHHbIE UTEHUA [Tpumeuanue
Kondurypaunonnsie napamerpsl
Tun BxomHOTO Word 16: 3anuce/Urenne
¢unbTpa, oduero 0 — oTKJL; ITo ymomyanuto
JUIS BCEX KAHAJIOB 0x28 1 - 50T, 1-ro mopska; -0
2 - 50Ty, 2-ro mopsiaxa;
ComF 3 - 50I'u, 4-ro nopsaka;
4 —200I'u, 1-ronopsiaka .
Tun noxakioyae- Word 16: 3anmce/Urenne
MOTIO JIaT4rKa 0x00 -1x 0 — xaHam OTKII; ITo ymonuanuto
0x01 -2k 1-4...20 MA; 1
In-t 2-0...20 MA;
0x07 -8k 3-0...5MA;
4-0...10B.
Hwxnasis rparnna | 0x58...0x59 -1k | Float 32 (IEEE 754) 3ammce/Yrenne
muamnaszona u3Me- | 0x5a...0x5b -2k | 3HavueHHWE XpaHUTCS B IBYX TOCJIEIOBATEIBLHBIX ITo ymomnuanuto
pEeHHS aKTUBHOTO peructpax. Crapmue paspsabl xpanarcs B peruct- | 20000.0
JlaTyuKa 0x66...0x67 -8k | pe UMEIOIIEeM MEHBIINHN aapec.
Ain.L
Bepxnss rpannma | 0x68...0x69 -1k | Float 32 (IEEE 754) 3anuce/Urenne
Juana3oHa u3Me- Ox6a...0x6b -2k | 3HaYeHUE XPAHUTCS B JABYX IMOCIICIOBATEIBHBIX ITo ymonuanuto
pEeHMsI aKTHBHOTO peructpax. Crapmme paspsiabl xpaaarces B peruct- | 0.0
JlaTynKa 0x76...0x77 -8k | pe UMerOIIeM MEHBIITHH aapec.
Ain.H
Word _16: 3anuck/Yrenue
0x20 -1k =
Cwmemienue necs- 0x21 -2 ot 0 10 4 ITo ymonuanuro
N X K
TUYHOU TOUYKH 0
ar 0x27 8K
OrpaHudeHue cKo- Word_16: 3ammce/Ytenne
pOCTH U3MEHEHUS 0x08 -1x 1...200 nurama3zoHa / c. ITo ymomaanuio
M3MepsIeMOro CHTI- 0x09 -2k (B pazax) 200
Haja (MUKOBBIH
(bunpTp) 0x0f -8k
Peak
Word_16: 3anuck/Ytenue
Tun BeIXOZHOTO 0x10 -1k 0 — Otk ITo ymomuanuto
¢dbumsTpa 0x11 -2k 1 - Exp 0
2...16 — Ck. cpennero, L=2...16
OutF 0x17 -8x
[TocTostHHAs Bpe- 0x18 -1k Word 16 16: 10...10000 3anuce/Urenne
MEHU TSI DKCTIO- 0x19 -2k ot 10 mo 10000 mc ITo ymom4anuro
HEHIAAJILHOT'O 10
¢buapTpa 0x1f -8k
in.Fd
3anuch U3MEHEHUH Word _16: 0 Her TonpKo 3anuch
Bo FLASH wu mipu-
MEHEHUE HOBBIX Komanna ana-
napameTpoB 0x80 JIOTUYHA KO-
manze Aply, HO
INIT nepecTpoiika
rapaMeTpoB
UART He BbI-

TIOJIHACTCS




[Iponomxenue Tadnuip 2.5

Komanpa | Anpec perucrpa | JlaHHble 3anucu | JlaHHbIEe uyTeHUs | IIpumeyanue
OnepaTuBHbIE NapaMeTPbI
H3mepennoe Ix - 0x100 Her int_16 (pe3. u3m) Tonbko uTeHUE
3HAUCHHE 2k - 0x101
iRD 8k - 0x107
H3mepennoe Her int_16 - pe3. uam + Tonbko yTeHue
3HaYCHUE Ik - Word 16 ( meTka oTHO-
0x108...0x109 CUTEJIBHOTO BPEMEHHU
iRDt 2K - BpeMs, JUCKPETHOCTh
0x10a...0x10b 10 mc)
8k -
0x116...0x117
Urenue craryca Her int_16: Tonpko uTeHue
pesyabTatoB m3- | Ox118... Ox11f Konuposanue cratyca B
MEpPEHHUS. Tabmure 2.2
SRD
N3mepenHoe Her Float 32 (IEEE 754) - Tonbko UTCHHE
3HAUEHUE Ik - pe3. usMm +
0x120...0x122 Word 16 ( meTka oTHO-
Read 2k - CHTEJIBHOTO BPEMEHH
0x123...0x125 BpeMsi, TUCKPETHOCTh
10 mc)
8k -
0x135...0x137

[Ipumeuanne — Ha HekoppekTHbIe nqaHHble TUIa Int 16 Bo3Bpamaercs 3HaueHue
munyc 32768. Ha nekoppektHsie nanHbie Tuna Float 32 Bo3Bpamiaercs 3nauenne NaN.
[TprurHy HEKOPPEKTHOCTH U3MEPEHHBIX JAHHBIX BBISICHSIOT YTEHUEM cTaTyca (SRD).

KonupoBanue craryca npuBeaeHo B Tadiuiie 2.6.

Tabmuma 2.6
Craryc nu3MepeHus Konuposanue cratyca
SRD

W3mepenue ycrenHo 0x0000
3HayeHNe 3aBeIOMO HEBEPHO 0xF000
JlaHHBIC HE TOTOBHI 0xF006
Jatuuk oTkiroueH 0xF007
M3mepeHHOe 3HaueHue CIUIIKOM BEIUKO 0xFO0A
M3MepeHHOe 3HaUeHUE CIUIITKOM MaJio 0xF00B
OOpBIB JaTYMKA 0xFO0OD
HexoppekTtHblit kanuOpoBounslii koadgduuuent | OxFOOF




Tabnuna 2.7 KogupoBanue moas30BaTenbckon GyHKIIH (65)

Komanna Kon mondynk- Kon. nan- JlanHbIe [Tpumeuanue
007078 HBIX OTBETA
TexHonorM4ecKue NapamMeTpbl
IOcTtupoBka cmere- 0x00...0x07 0 Her Toapko 3amuce
HUS Howmep kanana
JuSh
IOcruposka mac- 0x10...0x17 0 Her Tonpko 3anuce
mraba Homep
JuSc KaHana + 16
IIpumenuTs roctTrpo- 0x20...0x27 0 Her TosbKO 3anuch
BOYHBIE KO3 PHLIU- Howmep
€HTBI KO BCEM KaHa- KaHana + 32
JIaMm.
Prmn
0x30 4 Byte: Tonbko uTeHHe
(Cratyc FOCTHPOBKH):
3anpoc pe3yasTaTta 0 — HOpMAa;
FOCTUPOBKH 1 - He OBIJIO IOCTUPOBKHU CMe-
JuRD IIECHUS;
2 - ommOKa CpeaHero 3HAUCHUS
«OobIIe)
3 - ommOKa cpeqHero 3HaueHUs
«MEHBIIIE»
4 - ommbOka CKO
5 — tun gatuuka 4...20 MA He
IOCTUPYETCS,
6 — IaHHbBIE HE TOTOBBI, UIET
IOCTHUPOBKA;
Byte: 3Hauenne CKO;
Word 16: cpennee 3HaueHue;
3anuch IOCTUPOBOY- 0 Tonbko 3anuce
HBIX K03 dummeH- 0x40
toB Bo FLASH
UApl
UreHue cOCTOAHUA 0x50 2 Word_16: Tonpko ureHHE
anmapaTypsl butbl cocTosiHUs ammaparypsl
STAT npuBeeHH B Tabm. 1.3.
UYrenne aBTOKaINO- 0x60 8 Word_16 - cmelnenne kaHana Tonbko ureHne

POBOUYHBIX KO3 PH-
LIICHTOB
AutK

TOKa

Word 16 - cmemeHue kaHana
HaTPSHKCHYSI

Word 16 - macmTad kaHana
TOKa

Word 16 - macmrab xananma
HaIPsDKEHUS




2.9 Meroanka u3MEHEHHUs! KOH(UTypallMOHHBIX [TapaMeTPOB.

CeaHc n3MeHeHUs! KOH(DUTYypaIIMOHHBIX TapaMeTPOB HAUMHAETCA JTI000H, BbI-
MOJIHEHHOM 0€3 OIMOKU, KOMaH0W U3MEHEHUsI KOH(PUTYPAIITMOHHBIX [TapaMeTpoB. 3a-
KAaHYMBAETCS CEAaHC U3MEHEHUSI KOH(DUTYpaIlMOHHBIX MapaMEeTPOB BHIITOJIHEHUEM KO-
Mana Aply win INIT, HauanoM ceaHca FOCTUPOBKH WM TaliMayToOM paBHBIM 10 MuH.
3aBepuienue ceanca komanjaamu Aply unu INIT oOecnieunBaet nepenuch M3BMEHEHUN
Bo FLASH, a 3aBepinienue ceanca TaiitMayTOM UM HA4aJIOM CeaHca IOCTUPOBKHU, 0e€3
3anucu usmenenuid Bo FLASH. TaliMayT HauMHAaeT OTCYET BBINOJIHEHUEM JII000H KO-
MaH/Ibl U3BMEHEHUS KOH(DUTYPaAIMOHHBIX TAPAMETPOB.

2.10 MeTroauka 10CTUPOBKH.

CeaHc IOCTUPOBKHM HAYMHAETCS NMEpBOM KomMaH 101 JuSh 1 3akaHunBaeTCs KO-
mannioit UApI, mro60it koMaH 101 MoauduKauy KOH(DHUTYpaIlMOHHBIX HIIH CETEBBIX IMa-
paMeTpoB WK TaiMayToM paBHbIM 10 MuH. TaiiMmayT HAUMHAET OTCUUTHIBATHCA OT JIIO-
0ol koMaH bl tocTupoBKU. Komanga UApl nepenuceiBaeT BEIYUCIEHHBIE FOCTUPOBOY-
Hble Kodhdurmentsl BO FLASH 15 Bcex kaHaoOB M AMANa30HOB, I KOTOPBIX ObLTH
YCIEIIHO BhINOIHEHBI KOMaH bl JuSh u JuSc B Tekyiiem ceance roctupoBku. [Ipu 3a-
BEPIICHUU CeaHCa IOCTUPOBKU 0 TaUMAyTy WM HAYaJIOM CeaHCa U3MEHEHUs KOH(PUTry-

panmoHHbIX TapameTpoB nu3meHeHus B0 FLASH He 3anuceiBatoTcs.

KOctrpoBka u3MepuTeINst BBITOIHIETCS C MOMOLIBIO 00pa3oBOro Kanuodpa-
topa HanpsikeHus (0...10B), Toka (0...20MA) u Toka (0...5MA) KIacca TOYHOCTH HE
xyxe 0.05%.

Bo BpeMsi I0CTUPOBKH BBIYUCISIOTCS FOCTUPOBOUYHBIE KOADPUITUEHTHI CMe-
IIeHUs U MaciTabda s quana3zoHoB usmepenus 0...10B, 0...20MA u 0...5MA nis
KaXKJI0OTO 13 BOCbMHU KaHAJIOB.

[TocmenoBaTenbHOCTH FOCTUPOBKHU:

— KaHaJ KOHPUTYpHUpyeTcs Uit paboThl ¢ BEIOpaHHbIM THIIOM gaTunka (0...10B,
0...20MA wmmm 0...5MA). FOctupoBka auanaszona 4...20 MA He BBIIOJIHSET-
csi, U1t nuanasoHa 4...20 MA ucCHoab3yoTcst KO3 GUIUEHTHI TOTyYeHHbIE
Mpu I0CTUPOBKE quamna3ona 0...20MA;

— Ha BXOJ] KaHaJIa OIaeTCs HyJIeBOW CUTHAII BEIOPAHHOTO JUAMa30Ha;
— mnonaercs komanaa «lOctuposka cmemenus»( JuSh);

— Cnycta 2 cexkyH/Ibl TToche nojadu komanasl «OcTupoBKka cMeleHus», 1mo;jia-
eTcsi KoMaHJa «3ampoc pe3ynbTata ;cTupoBkn» (JuRD). Ecin Bo3Bpaiiae-



MbIH cTatyc «Hopmay, mepexoaum K CieayromeMy IyHKTY, €CJIA HET BbISICHS-
€M IPUYMHY OLIMOKH, yCTPAaHAEM €€ U MOBTOPHO NojaeM Komanay «tOctu-
POBKa CMELIEHUS;

Ha BXO/J KaHaJia ImogacTCsa MaKCUMaJIbHOC 3HAYCHHUC CHI'HAJIa BI)I6paHHOF0
Jualria3oHa,

nogaeTcs komanaa «tOctupoBka Macmrabda» (JuSc);

Cnycts 2 cekyHbl ociie noaayn komanel «KOctupoBka macmraday, noja-
eTcsl KomaHza «3anpoc pe3ynbrara cTupoBku» (JuRD). Eciau Bo3Bpamiae-
MbIH cTatyc «Hopmay, mepexoaum K CaeayromeMy IyHKTY, €CJIM HET BbIACHS-
€M MPUYMHY OLIMOKHU, yCTPaHsEM €€ U OBTOPHO nojaeM komanay «tOctu-
POBKa MacIiTadbay;

Ecnu Heo0X0uMO MPUMEHUTDH BBIYHUCICHHBIE FOCTUPOBOYHbIE KO PUIIMEHTHI
KO BCEM OCTAJIbHBIM KaHaJIaM, TO nojaercs koManaa «IIpuMeHHuTh FocTHpO-
BOUHbIe K03 puiMeHTs ko BceM kaHamam» (Prmn). HezaBucumo ot auamaso-
Ha Ha KOTOPBII CKOH(QUTIYPUPOBAHBI OCTAJIbHBIE KAHAJIbI, UX FOCTUPOBOYHBIE
K03 (PpHUIIEHTHI BHIOPAaHHOTO JUana3oHa OyIyT CKOMUPOBAHbI U3 TEKYLIETO
IOCTUPYEeMOro KaHana. Eciu rocThupoBka BceX KaHAJIOB OYJIET BBIMOTHATHCS
HE3aBUCUMO, KOMaHJy Prmn BBINOJHATH HE HAJO;

C nomormrsto koMan1 JuSh, JuSc, Prmn roctupoBounbie ko3P hUIIMeHTHI 3a-
MIMCHIBAIOTCS B OMEPATUBHYIO MaMsATh. JIJisl mepeHoca FOCTUPOBOYHBIX KOA(]-
dbunmreHToB u3 oneparuBHoi namsatu Bo FLASH HeoO6X0auMO BBITIOJIHUTH
komany UApl.



3 Komange! nporoxkona DCON

3.1 I'pynmnoBoe CYUTHIBAaHUE JAHHBIX.

IMochLika: #AA|CHK](cr)

I'ne: AA — anapec moxayis, ot 00 no FF
[CHK] — KonTponbsHas cymma
(cr) — cumBout iepeBoia ctpoku (0x0D)

OtBer: >(mannbie)[CHK](cr)

I'ne: (naHHbIE) — 3aMMcaHHble MOAPsA 0e3 MpoOenoB pe3yJbTaThl U3MEPEHUS
1o 8§ KaHaJlaM M3MEPEeHUH B JECITUYHOM MpeACTaBIeHUH; JIMHa KaXK/10M 3a1mucu
00 0JIHOM M3MEpPEHUU paBHA IMSATH CHUMBOJIAM, MPUYEM JIECITHYHAS TOYKA MOMKET
ObITH cMellleHa He OoJiee yeM Ha JBa 3Haka. [Ipu nepenaye 3nauenuii meree 10 B
Havasie 3HadeHus nodassercs (0. Ha Mecte HeTOCTOBEPHBIX TaHHBIX TepeaaéTcs
3HaueHue (-999.9).

Mpumep:
>+100.23+34.050+124.56+07.331-101.45+1038.9-50.501+05.880[ CHK](cr)
[Ipu cuHTakcuueckoi omuoOKe Wik OMKUOKE B KOHTPOJIBHON CyMMe: HUKAKOTO
OTBETa

3.2 IlokaHanbHOE CUMTHIBAHUEC JaHHBIX.

IMochliaka: #AAN[CHK](cr)
I'ne: AA — aapec moxyis, ot 00 no FF;
N — Homep kaHana, cuMBOJIbI OT ‘0° 10 “7’;
[CHK] — KonTposnbHas cymma;
(cr) — cumBou iepeBoaa ctpoku (0x0D).
OtBer: > (mannbie)|[CHK](cr)
I'ne: (1aHHBIE) — ACCATUYHOE TIPEACTaBICHUE Pe3yJIbTaTa U3MEPEHHUsI, CO 3Ha-
KoM (TaTh 3Havamux 1udp). Ha Mecte HeqoCTOBEPHBIX JaHHBIX TMepenaéTcs

3HaueHue (-999.9).

Ipumep : >+120.65
[Tpu 3anpoce nanHbix ¢ HecyulecTByromero kanana oreeT: ?AA[CHK](cr)
[Tpu cuHTaKCcHYECKON OMMUOKE WK OMHUOKE B KOHTPOJIBHOU CyMMe: HUKAKOTO
OTBETA.

3.3 CuutbIBaHUE UMEHHU MTPUOOpA.

IMochLaka: SAAM|CHK](cr)
I'ne: AA — agpec moayns, ot 00 no FF
[CHK] — KonTponbsHas cymma
(cr) — cumBou nepeBoaa ctpoku (0x0D)
OtBer: !'AA(ums npudopa(9 cumposnoB))[CHK](cr)

Ipumep : !AAmBI110-8AC[CHK](cr)
[Ipu 3anpoce naHHBIX ¢ HecymiecTByromero kanana oteeT: ?AA[CHK](cr)



[Tpu cunTaKcuYeckoil omuoKe WK OMKUOKE B KOHTPOIBHON CyMMe: HUKaKOTO
OTBETA.

3.4 CuuTbIBaHUE BEpCUU IpOrpaMMbl Iprbopa.

Iocblaka: SAAF[CHK](cr)
['ne: AA — aapec moxnyis, ot 00 no FF
[CHK] — KonTponbsHas cymma
(cr) — cumBou nepeBoaa ctpoku (0x0D)
OtBer: !'AA(Bepcus(7 cumBonon))[CHK](cr)

Ipumep : 'AAvxyy|[ CHK](cr)
[Ipu 3anpoce JaHHBIX ¢ HEcyllecTByomiero kanaina oreeT: 2AA[CHK](cr)
[Tpu cuHTaKcUYecKko OMMUOKe UK OMIMOKE B KOHTPOJIBHONW CyMMeE: HUKaKOTO
OTBETA.
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