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1 OnucaHune NpoToKona

Modbus  npeactaBnser  coboii  MPOMbIWANEHHbIA  MPOTOKO/A  MPOMbIWNEHHOM  CBA3M
«BeayLmMin/Beaomblii». K AMHUM NOAKAOYEHO TONBKO OAHO BeayLiee yCTPOMCTBO M OANH UAN HECKONbKO
BeOMbIX (Makcumym 247).

Beayuiee ycTpoicTBO ynpaBaseT obmeHOM MHGOPMaUMWM B IMHUKU CBA3M, MOCbINAas 3anpocbl Ha
BeAOMble YCTPOMCTBA. Begomoe yCTPOMCTBO He MOMKET OTMNPaBAATb MHbOPMaLMIO Mo NMHUK 6e3 3anpoca
BEAYLLEro YCTPOMCTBa. Begomble yCTPOCTBA HUKAK HE B3aUMOZENCTBYHOT APYr C APYTOM.

Ecan BegoMOe YCTPOWMCTBO HE MOMKET pacnosHaTb cooblieHue OT Beayllero, OHO OTnpasasfer
coobuieHne ob owwmnbKe.

Me>+<,u,y Beaywmm n seaombim YCTDOI\;ICTBOM ocywiecrBnAaeTca obmeH AaHHbIMU ABYX TUNOB:

e Beayuliee ycTPOWCTBO OTMNPAB/AET 3aMNpPOC HA OTAE/IbHOE BEAOMOE YCTPOWCTBO. Moc/ie nonyyeHus
N 06paboTKM 3anpoca BeAOMOE YCTPOMCTBO BO3BpalLaeT BeaylieMy coobuieHue «oTBeT». B
TaKoOM pexxume TpaH3akuma Modbus cocTomT n3 asyx coobLueHuid 3anpoca OT BeAyLLEro 1 oTBeTa
OT BeOMOro ycTpoiicTea. Kaxkaoe noguymMHeHHOE YCTPOWCTBO AO/IKHO MMETb YHUKa/bHbIN agpec
(oT1 a0 247), 4TobbI K HEMY MOXKHO 6b1/10 06paLLaTLCA HE3aBMCUMO OT APYTNX YCTPOMCTB B IMHUK
CBA3N.

e Beayuwiee yCTPOWCTBO  OTMNpaBAsfeT  3anpoc  BCemM  BeAOMbIM  ycTpoictBam. Ha
LUMPOKOBELLATEIbHbIE 3aMPOChl, OTNPaB/AEHHble BeAyLWMUM YCTPOWCTBOM, He BO3BpaLLaeTcs
oTeeT. LUuMpoKoBelaTenbHble KOMaHAbl 06f3aTeslbHO ABAAIOTCA KOmMaHAamu 3anucu. Bce
YCTPOMCTBA A0/IKHA MPUHUMATL GYHKLMIO LUMPOKOBELLLATE/IbHOM Nepegaum ana 3anucu. Agpec 0
3ape3epBMpPOBaH ANs NAEHTUOUKALMM LWIMPOKOBELLATe/IbHOro 0bMeHa.

1.1 Npasuna agpecaunmn Modbus

AnpecHoe npocTtpaHcteo Modbus cogeput 256 pasnnyHbIX agpecos.

0 Ot 1 po 247 Ot 248 po 255
Inporosewarensran Aapeca NoAYMHEHHbIX YCTPOMCTB Peseps
paccbl/ika AP A yerp P

AAPEC 0 3ape3epBnpoBaH B KadecCTtBe LWWKMPOKOBELWATENIBHOIO ajgpeca. Bce nogynHeHHble Y3/ibl
AO0J/1XKHbI PaCno3HaBaTb LLIVIpOKOBELLI,aTEI'IbeIVI agpec.

lnaBHbIi y3en MODBUS He umeeT onpegeneHHOro agpeca, agpec Ao/KeH OblTb TONIbKO Yy
NOAYMHEHHBIX Y3/10B.

1.2 CtpyKTtypa coobweHunii Modbus

HesaBuMcMmo OT 6a30Bbix YpoBHeW cBA3M npoTokon Modbus onpegenseT NPOTOKONbHbIA 610K
AaHHbIX, PDU (Protocol Data Unit):

Kog doyHKLUMM LaHHble

- Modbus PDU -

PucyHok 1.1 — Modbus PDU (Protocol Data Unit)



Mpu paboTe npotokona Modbus Ha KOHKPETHOM WWHe UaK ceTn B B10Ke AaHHbIX npoTokona PDU
BBOAATCA AONOJIHUTE IbHblE NOAA. KAMeHT, KOTopbI MHMUMKMpPYET TpaH3akumio Modbus, cosgaet PDU, a
3aTtem fobaBnaeT nona gns co3gaHns KOMMYHUKaLMK, Takum cosgaetca ADU (Application Data Unit).

-< Modbus ADU B nocneaosateibHOM IMHUU CBA3N >

Appec Kog dyHKUMM [aHHble CRC

-« Modbus PDU L
PucyHok 1.2 — Modbus ADU (Application Data Unit)

B nocnepoBatenbHolt avHuu Modbus none Aapeca coaep*uT TONIbKO aapec Be4OMOro yCTPOMCTBa.

Kak onucaHo Bbl Npeablaylwiem pasaene, afpeca BegoMblX YCTPOMCTB fiexkaT B npegene ot 1 o 247.
Beayuiee ycTpoicTBO 0bpallaeTca K Be4OMOMY YCTPOMCTBY NMOMELLan agpec BegOMOro B noJse aapeca
coobuieHuns. Korga Befomoe yCTpOMCTBO BO3BPALLAET CBOM OTBET, OHO MOMELLAeT CBOW agpec B nose
aZipeca oTBeTa, YTobbl COOBLWMNTL BEAYLLEMY YCTPOMCTBY KaKoe BeLOMOE YCTPOMCTBO OTBEYaeT.

Kog ¢yHKUuMKM coobliaeT Kakoe AelcTBue HeobxoaMmMo BbINOHUTL. 3a Kogom GyHKUMKM cneayet
noJie AaHHbIX, KOTOPOE COAEPKMT NapameTpbl 3anpoca 1 oTeeTa.

Mocne nons gaHHbIX MAET NoJie NPOBEepPKM Ha Hannume owmnbok CRC.

Kop,
Anpec AT JaHHble CRC
16aiT | 1 6ar 0T 0 4o 252 Baiit 2 baitra
A CRC Low; CRC Hi

PucyHok 1.3 — Paamepbl anemeHToB ADU Modbus

MaKcumanbHbin pasmep ADU Modbus RTU 256 6aitT.

Mepepatowee ycrporictBo nomewaer ADU Modbus RTU B Kagp, KOTOpbIi MMEET W3BECTHble
Haya/NbHble M KOHEeYHble TOYKWU. ITO MO3BOAAET YCTPOMCTBAM, MOJYYaOWMM HOBbIA Kafap, HauyMHaTb C
Havana coobueHns 1 3HaTb, Korga coobLieHne byaeT 3aBepLUeHO.

Mepenaya 6alT gaHHbIX B Mpeaenax Kagpa MpPOM3BOAMTCA MOCNELOBATE/NIbHO C MPOMEXKYTKOM
BPEMEHM MeXKAay nepeaayeit He 6onee 1,5 BpemeHU nepenaym 04HOr0 CMMBOJIA NMPU TEKYLLEW CKOPOCTM.
B NnpoToKo/1e MCNOAb3yeTCA MOBPeMEHHAan CUHXPOHM3aUMA Havana 1 3aBepLIeHNn nepesayn.

Mepen Hayanom nepefayn ovyepesHoOro Kagpa AO/KHA ObiTb 3a4eprKKa No BpemeHu pasHas 3,5
BPEMEHM Nepegaum oaHoro cumeona (3,5T) uam 6onee nocne 3aBeplieHUs nepegayy npeaplayLiero
Kagpa. Ecnv uHTepBan meHblue 3,5T npeobpasoBaTteib BOCIPUHUMAET BTOPOM Kaap, KaK 4acTb NepBoOro.
B pe3synbTate Kagpbl cmewwmratoTcs, CRC noKaxKeT oWnBKyY, 4To NPUBOAMUT K OO0 CBA3M.



Kagp N +1

PucyHok 1.4 — IHTepBanbl npu nepeaaye Kagpos Modbus

Kaap N . 3apepleHue
Henonxbii kagp nepeaaun Kaapa
\\ _/ S
t
>3,5T <1,5T >3,5T >3,5T
< > —» - < » > L a—
>1,5T 45T

3aBeplieHnem nepeaayn Kagpa asnsetca 1,5 spemeHun nepegaum ogHoro cumsona (1,5T). Ecam no
ncteyeHmn spemenun 1,5T B TeyeHnn Bpemern 3,5T BO30OHOBUTCA Nepenada AaHHbIX, Kaap cyMTaeTcs

HENOJZIHbIM U OTK/ZIOHAETCA Noay4YaTesieM.

CoobueHne Modbus

-} -
Koa
Crapt Anpec TR JaHHble CRC KoHel,
23,5 23,5
86ut || 86MUT N x 8 6ut 16 6ut
cCMmBOANa CMMmBOANa

PucyHok 1.5 — dopmart Kagpa Modbus RTU

1.3 dopmart coobuieHuit RTU

Korga ycTpoicTtea obmeHMBaloTCsS AaHHbIMM MO nocaeaoBatesibHol AMHMM MODBUS B pexxknme
RTU (Remote Terminal Unit), Kaxabii 8—pa3paaHbii 6aliT B COOBLWEHNN COAEPKUT ABa 4—pa3paaHbIX
WecTHaAUaTepuYHbIX cumBona. OCHOBHOE MPeuMyLLLeCTBO 3TOr0 PeXMMa 3aKAK4aeTca B TOM, YTO ero
60/1blUan NNOTHOCTb CUMBOJIOB 0becneymBaeT 6onee BbICOKYHO NMPOMYCKHY CMOCOBHOCTb NO CPAaBHEHUIO

¢ pexknumom ASCIl npu Tol e CKOPOCTU nepefaun AaHHbIX B 6oaax.

nepenasatbCA HenpepbiBHbIM NOTOKOM CMMBOJ10B.

dopmart gns Kaxgoro 6aiita (11 6uT) B RTU pexunme:

1 cTapToBbIN 6UT
8 61T C AaHHbIMMK
1 6UT NpoBEPKN YETHOCTHU

1 ctonosbI 6UT

NocnepoBaTenbHaa nepefaya CMMBOJIOB:

Kaxaoe cooblieHne A0AXHO



Ons cornacoBaHuA ¢ gpyrMmu yCTPOMCTBaMK, BOSMOXKHO paboTa 6e3 6uta YeTHOCTM, NpU 3TOM

Mcnonb3yeTca ABa cron-6buTa.
o _

Bce ycTpoiicTBa, NOAK/IOUYEHHbIE K O4HOW CETH, LLO/IKHbI UMETb OAMHAKOBYIO CKOPOCTb Nepeaayn
AaHHbIx [F10.01] v oguH popmaTt nepesaun gaHHbIx [F10.02]

Bepcua 1.2




2 NMopgkntoyeHne E5-mini

ObmeH pAaHHbIMM Mo npoTokosy Modbus ocyuiectsiserca no uHTepdeicy RS485,
Knemmbl «A+» 1 «A-». Ha KOHUAX TMHUIA HEOOXOAMMO YCTaHABAMBATb COracyowme pe3mcTopsbl.
YTobbl BKAKOUUTL cornacyoume pesmctopbl Ha MY E5-mini, HYXXHO NOCTaBUTb MNepemblUYKK
«RS485» B BepxHee nonoxeHue. Cxema NoOAKNOYEHUA HA PUCYHKe 2 1 3.

MK van NNK

Beayuimii
(Master)

MY E5-Mini
A+ Bepombliit
(Slave)
A-
L] [] orr
GND @ @
@ L] [le]] on

PucyHok 2.1 — MogKntoueHne B ceTb ogHoro npeobpasosartens E5-mini

Cornacytowme pesncTopbl HYXKHbI 45 NPeA0TBPaALLEHMSA OTPaXKeHNA CUrHANa OT KOHL,A IMHUK CBA3M.
PekomeHAayeTCcA MCNO/b30BaTh 3KPAHMPOBAHHYIO BUTYIO Napy C BOJIHOBbIM COMpoTMBAeHnem 120 Om.
PaccTosiHMe meXKAay BUTOM Napoi 1 CMA0BbIMM Kabenamu A0MKHO BbiTb He MmeHee 50 cm. MNepecekaTbcA
BMTas napa Cc CMJI0BbIMM Kabensimm JO/IKHA CTPOro Nog NpsmbIM yriaoM. MakcumanbHan aanHa IMHUK

1200 m.

MK nam NNIK

Beaywimii
(Master)

A B GND &

120 Om

bbb

A+ A- GND &)

[l [F] orF
o] L]
[] [:] on
MY E5-Mini
Beaombint 1
(Slave)

bbb b

A+ A- GND &

OFF
L] (L]
[] [:] on

MY E5-Mini
Beaombliit 2

(Slave)

A+ A- GND &
] [] orr
E & on

MY E5-Mini

Beaombit N
(Slave)

PucyHok 2.2 — MogKntoueHne B ceTb HECKO/IbKUX NpeobpasoBatenent E5-mini



3 OcHOBHbIe HacTpoiiKu npeobpasosarens

[Ons HacTpoMKM CBA3SM HeobxoAMMO HacTpouTb rpynny napameTtpoB F10. Mpeobpasosartento
Heobxo4MMO 334aTb CBOM afpec B CETU, CKOPOCTb, GOPMAT AAHHbIX.

3Ha4veHue
Koa EanHuupl
HanmeHoBaHue OnucaHue napameTpa, AManasoH no
napametpa M3mepeHuna
YMONYaHUIO
Aapec CTaHLUMK B CETU CBA3MU 1~247 (0 — ogHoBpemeHHoe obpalyeHune
F10.00 . - 1
Modbus KO BCEM YCTPOWCTBaM B CETH)

Ona paboTtbl B ceTu npeobpas3oBatenb AO/MKEH MMETb CBOM YHWKanbHbIM agpec. Aapec «0»
MCNONb3yeTcs A5 WNPOKOBELLATEIbHOW PACCHINIKY.

3HayeHue
Kog, EanHunubl
HavmeHoBaHwue OnucaHue napameTpa, AManas3oH no
napametpa n3mepeHus
YMONYAHUIO
0: 4800
1: 9600
CKkopocTb Nnepegayn 2: 19200
F10.01 6 1
naHHbix Modbus 3:38400 oafc
4: 57600
5:115200

MNpeobpa3oBatens E5-mini nopaeprkmBaeT 6 ckopocTelt nepedayn pAaHHbiX. CKOpocTM Bcex
YCTPOWCTB B IMHWUW CBA3M AO/KHbI ObITb OAMHAKOBbI.

B KauecTtBe npumepa Bo3bmem [F10.01] = 9600 60a/c. Mo ymonyaHMIO Kaxabli 6aiT coCTOMT m3
OONYCTUMbI BOCbMMPA3pAAHbIX AaHHbIX (Hanpumep 0x01). Ecan B peanbHol cutyaumm Tpebyetcs
nepefaTtb 10-paspsfHble AaHHble, TO Bpems nepedadn 6yaer npumepHo 1.04 MUKPOCEKYHAbI
(1061T/9600).

3HauyeHue
Kog, EanHunubl
HavmeHoBaHUe OnucaHue NnapameTpa, AManasoH no
napametpa n3mepeHus
YMOTHAHUIO

0: 1-8-N-1 (1 ctapTOBbIit 6UT + 8 6UT
AaHHbIX + 1 cTonoBbIN 6UT)

1: 1-8-E-1 (1 cTapTOBbI 6BUT + 8 BUT
AaHHbIX + 1 YeTHOCTb + 1 cTONOBbIN
6uT)

2: 1-8-0-1 (1 ctapTOBbIN 6UT + 8 BUT
AaHHbIX + 1 6WUT ueTHocTM +
1 cTonosbIit 6UT)

F10.02 dopmat gaHHbIx Modbus 3: 1-8-N-2 (1 CTapTOBbI 6UT + 8 61T - 0
AaHHbIX + 2 cTONoBbIX 61Ta)

4: 1-8-E-2 (1 cTapTOBbIN 6UT + 8 BUT
OaHHbIX + 1 yeTHOCTb + 2 CTOMNOBbIX
6uTa)

5:1-8-0-2 (1 cTapTOBbIN 6UT + 8 BUT
JaHHbIX + 1 6uT 4YeTHoCTM +
2 cTonoBbIx 6uTa)

Mpu nepepgaye no npotokony Modbus gaHHble 06bI4HO COCTOAT M3 HaYaIbHOro 6bUTa, AaHHbIX (8 6uUT),

KOHTPO/IbHOTO 6UTa (oNuMoHanbHO) M cton-6uta. MpeobpasosaTenb YacToTbl E5-mini noaaepkmsaer 6

$OpPMaTOB AaHHbIX B COOTBETCTBUM C UCMOb3yEMbIMM NMPU Nepegade kombuHauyamm Modbus-RTU.



Crapt but JaHHble But Cron 6ut
NpPOBEPKU
1 7 | 6 | 5 4 | 3| 2] 1] o N/O/E 1

Ecnu [F10.02=0], o3HayaeT YTO TEKyLLMEe AaHHbIe COCTOAT U3 OAHOro HayasbHOro 6uTa + BOCbMu 6UT
OaHHbIX + HET KOHTpPOAbHOro 6MTa + oAHOro cTon buTa.

* N (HET), HeT npoBepku yeTtHocTH; E (YET), 6MT npoBepkn yetHoctn; O (HEYET), 6UT npoBepkm

HEeYeTHOCTMU.

CDOpMaT AaHHbIX ON1A BCEX yCTpOﬁCTB B OLI,HOI‘;I CeTn OONXKEH 6bITb OANHAKOBbIM.

Kog, EamHnubl 3HayeHue no
HanmeHoBaHue OnucaHune napameTpa, AnManasoH
napameTpa namepeHuna YMONYaHUO
" 0.0~60.0;
F10.03 Tanm-ayT cBsasn Modbus c 0.0
0.0: He aKTMBHO

ITa GYyHKUMA MPUMEHAETCA AN KOHTPOAA NIMHMM CBA3M B CAYyYanX, KOrAa BeAeTcsa HenpepbiBHbIN
0bMeH AaHHbIMUK. Ecan MHTepBan ¢ nociegHero Noay4eHHoro coobuieHma NpeBbICUT BpeMs, yKasaHHoe
B [F10.03]. To MY BbiAacT oWNBKY «E16».

Kog, EamHnubl 3HayeHue no
HanmeHoBaHue OnucaHue napameTpa, AManasoH
napametpa n3MepeHua YMOIYaHUIO
F10.04 3apep»kKka otBeta Modbus | 1~ 20 mc 2

3apeprKkKka OTBETA ONpPeenseTcs, Kak UHTePBal BDEMEHM C MOMEHTA NOyYeHUA npeobpasoBaTesem
nakeTa AaHHbIX A0 MOMEHTa Hayana aHaaM3a OAHHbIX U UX OTCbIKK, YTObbl obecneunTb CTabuabHyto
paboTy Ynna NPOTOKOa, HACTPOMKa 3a4ePKKMN OTBETA A0JIXKHA ObITb B Npeaenax 1-20 mc (He MorKeT 6bITb
0). Echn paHHble cBA3KM BKAtoYatloT paboty EEPROM, ¢dakTuueckoe Bpema 3afepKKu oTBeTa byaer
YyBeANYEHO, a UMEHHO «Bpems paboTbl EEPROM + [F10.04]».

Mocne Hactpolikun ceasm B MY E5-Mini, ana HenocpeACTBEHHOrO YNpPaB/ieHMA HYXKHO HAcTPOUTb
cnegyowme napameTpbl:

Kog, EamHnubl 3HayeHue no
HanmeHoBaHue OnucanHue napameTpa, AnanasoH
napameTpa namepeHuna YMONYaHUO
0: MynbT ynpasneHua
F00.02 MCTOYHMK KOMaHAbI NYCK 1: Knemmbl - 0

2: NopT-RS485
Myck/Crton n apyrne KomaHAapl oTrnpasaatoTca 8 permctp 7000h 8 cootsetcTenm ¢ Tabaumuein 5.1

yacTtoTbl A

7: NopT1-RS485 (3HaueHue)
8: UndpoBsoit noteHUnomeTp

Kog, EamHnubl 3HayeHue no
HanmeHoBaHue Onucanue napameTpa, AnanasoH
napameTpa namepeHuna YMONYaHUO
0: KHOMKKM nynbTa ynpasaeHua
NCTOYHWMK OCHOBHOM 1: Knemma All
F00.04 6: MopT-RS485 (MpoueHTbI) - 8

Mpwn 3HayeHUM «6» ucnonbayetca pernctp 7001h. MakcumanbHaa yactota 100.00% paBHa
yacToTe, yKasaHHo B napameTpe [F00.16]. Mpumep 3agaHunsa 100.00% = 10000(dec) = 2710(hex)



Mpwn 3HaueHUM «7» ucnonb3yetca pernctp 7015h. MaKcMmanbHasa 4YacToTa MO YMOAYAHWUIO
50.00 M'y. Mpumep 3agaHuns 42.00 My, = 4200(dec) = 1068(hex)

6: MopT-RS485

Kopg, EanHuupl 3HayeHue no
HanmeHoBaHue OnucaHue napameTpa, AManasoH
napametpa U3mepeHus YMONYaHUIO
0: Undposoe 3agaHume F09.01
F09.00 UcTouHmk 3aganmna NNL 1: Knemma All - 0

Mpw 3agaHmm ML no nocnegoBaTeibHON AMHUM CBA3KN Ucnonb3yeTcs pernctp 7004h. 3HaueHme
3afaeTca B MNpoOLeHTax OT npegena wM3mepeHusa Jatumka. Ecam pgaTumk pasneHua Ha 10 Gap, a

noagep*KmeaTb Hy*KHO 4 6apa, To B pernctp otnpasnserca 40.00%. 40.00% = 4000(dec) = OFAO(hex)

10



4 OnucaHue pyHKLUMUOHANbHbIX KOAOB

OcHoBHasA ¢yHKUMA npoTokona Modbus — cuMTbiBaHME M 3anNMCb NapameTPoB. PasnnuHblie Koabl

dYHKLMIN 06pabaTbiBatOT PasiMyHbIE 3aMNpocChl.

B Tabnuue Huxke npusegeHbl ¢yHKkuMmM Modbus, ynpaBnsemble npu nomolwm npeobpasosaTenei
cepumn E5-Mini n mnx orpaHnyeHmna. CuntbiBaHMe U 3anNMcb PacCMaTpPMBAlOTCA C MO3ULUUM BeayLllero
yCTpoOWCTBa.

Tabnunua 4.1 — Koabl pyHKUMI B NpeobpasoBaTtene YactoTbl E5-Mini

Kopg, ®PYHKLMOHANbHBbIN
bYHKUMK KoZ HeMcnpaBHOCTU Onwcatme
03 83 CynTbIiBaET HECKONBLKO PErncTpos
41 C1 3anucbiBaeT O4MH PErNCTP MU KoMaHay 6e3 coxpaHeHus 8 EEPROM
42 Cc2 3anucbiBaeT HECKO/IbKO pernctpoB 6e3 coxpaHeHns B8 EEPROM
08 88 MposepKa AMHWUK CBA3MU
06 86 3anucbiBaeT OAUH PErncTp NN KomaHay
10 90 3anucbiBaeT HECKONbKO PErncTpoB UAM KOMaAHA,

4.1 dyHKUMOHaNbHbIN Kog 0x03

PDU 3anpoca onucbiBaeT agpec HavyanbHOro PeructTpa M KoaM4ecTBO PerucTpoB ANA CUUTbIBAHMA.
[aHHble pernuctpa B 0OTBETHOM COOBLLEHMM pa3aenieHbl Ha ABa 6aiTa B Kaxaom peructpe. lepsblii 6aiT

KaXKO0ro perncTpa CogepKuTt ctaplume 6utbl, a BTOpon 6alT cogepuT mnaawme 6uthbl.

PDU 3anpoc:
Koa dyHKumnm 1 6aunt 0x03
Afpec CTapTOBOro perncrpa 2 baitTa 0x0000 — OxFFFF
Konnuecrtso perncrpos 2 6aiiTa 1-16
PDU oTseT:
Kog dyHKUMM 1 6anT 0x03
Agpec cTapToBOro perucTpa 2 6anTa 2*N
Konunuectso pernctpos N*2 6aiTa
N = Ko/IM4ecTBO PerncTpos.
PDU coobuatowmit 06 owmnbKe:
Koa, ownbku 1 6anT 0x83
Kopg nckntoueHmsa 1 6anT 01, 02, 03 nnun 04
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Huxke npuBegeH npumep yteHua peructpos ¢ F19.00 no F19.05 (coctosHue MY npu nocnepgHen
ownbKe):

Tabnunua 4.2 — Mpumep YteHma pernctpos E5-Mini c nomoubio GpyHKLmmn 0x03

NUms gomeHa (0x) Nma gomeHa (0x) Nma gomeHa (0x)
Koz dyHKumum 03 Kog, dyHKLmK 03 Kog owwmnbku 83
Anpec CTap'I:OBOFO 13 Konunyectso 6anT ocC Koa ncknoveHns 03
peructpa (Hi)
Afpec cTapToBOro 00 3HauyeHue peructpa 1 [F19.00] 00
peructpa (Lo) (Hi)
Konnyectso 00 3Ha4veHue permuctpa 1 11
peructpos (Hi) [F19.00] (Lo)

3HauyeHue peructpa 2 [F19.01]
Konunyectso .

06 (Hi) 00

peructpos (Lo)

3Ha4yeHune perucrpa 2

[F19.01] (Lo) 00

3HavyeHue pernctpa 3 [F19.02]

(Hi) 00

3Ha4veHue peructpa 3 00

[F19.02] (Lo)

3HauyeHue peructpa 4 [F19.03] o1

(Hi)

3Ha4veHue peructpa 4 sC

[F19.03] (Lo)

3HauyeHue peructpa 5 [F19.04] 00

(Hi)

3HayeHue perucrpa 5 00

[F19.04] (Lo)

3HavyeHue pernctpa 6 [F19.05] 00

(Hi)

3HayeHue perunctpa 6 00

[F19.05] (Lo)

CornacHo nosly4eHHbIM U3 PerucTpoB AaHHbIM, NocieaHee aBapuinHoe coobueHme E17(0011H):
3alnTa No nNeperpesy, NP KOTOPOM BbiIxoAHan YacTtoTa coctasnset 0.00 'y [F19.01], BbixogHow Tok 0.00
A [F19.02], HanpsAeHWe Ha 3BeHe NocToaHHoro Toka 300 B [F19.03], ctatyc MY — oxuaaHue [F19.04], a
pabouee Bpems 0.0 yacos [F19.05].



4.2 OyHKUMOHaNbHbIN Kog 0x41

Ncnonb3yetca ana 3anucu peructpa 6e3 Mcnonb3oBaHUA 3HeproHesaBucumon namaTtn. PDU
3anpoca OonucbIBaeT agpec perncTpa u ero AaHHble.

PDU 3anpoc:
Kog dyHKUMM 1 6anT 0x41
Afpec CTapTOBOro perncrpa 2 baitTa 0x0000 — OxFFFF
Konwnuectso pernctpos 2 baitTa 0x0000 — OxFFFF
PDU oTBeT:
Koa dyHKumnm 1 6aunt 0x41
Aapec CTapToBOro perncrpa 2 baitTa 2*N
Konwnuectso pernctpos 2 baitTa 0x0000 — OxFFFF

PDU coobuatowmit 06 owmnbKe:

Kog, owmnbKku 1 6ant 0xC1

Koa vckntoueHns 1 6ant Cm. Tabnuuy 4.8

Huxe npuBeaeH npumep 3anpoca Ha W3MEHEeHMe OCHOBHOM 4actotel A (7001H)
Ha — 50.00%:

Tabnnua 4.3 — Mpumep 3anucu pernctpa E5-Mini c nomoubto dpyHKumm 0x41

NmAa gomeHa (0x) MmAa gomeHa (0x) | Uma gomeHa (0x)
Koz dyHKuum 41 Koz dyHKuum 41 Kog owwmnbku Cc1
Appec pernctpa (Hi) 70 Appec pernctpa (Hi) 70 Kog, uckntoveHus 03
Aapec peructpa (Lo) 01 Aapec peructpa (Lo) 01
. 3HayeHune peructpa 1
3HayeHune pernctpa (Hi EC EC
peructpa (Hi) [F19.00] (Hi)
3HayeHue permcTpa 2
3HaueHue pernctpa (Lo) 78 [F19.01] (Lo) 78

Ecan Bbl Ucnosb3yeTe AaHHbIM GYHKUMOHANbHBLIA KoA ANAA 3anuMcu napameTtpos camoro MY, K
npumepy rpynnbl FOO, TO Henb3a A[aHHbIA KOA WCMOMb30BaTb ANA WM3MEHEHWSs NapameTpoB C
obo3HaueHMem “x” (OH He MOMKeT BbiTb M3MeHeH BO Bpems paboTbl). TO ecTb MOryT 6biTb U3MEHEHbI
TONbKO MapameTpbl aTpnbyTa “0” (OH MOXKeT 6bITb M3MEHeEH BO Bpema paboTbl). CmM. pykosodcmeo no
akcnayamauyuu M4 E5-Mini ma6auuya 5.1. B npoTMBHOM cny4dae 6yaeT BO3BpalleH Kog owunbKku 1.

Kog ¢yHKUMM Ox41 cooTBETCTBYET CTaHAApTHOMY Koay ¢yHKumMmM Ox06 (TaKoW »Ke 3anmpoc, OTBET U
ownbKa PDU). PasHMuUa COCTOUT Aulib B TOM, UYTO BEAOMOE YCTPOWCTBO pearnpys Ha 3TOT
GYHKUMOHANbHBIA KO, U3MEHAET COOTBETCTBYIOLLEE 3HAYEHME TONIbKO B OMNEpaTUBHOM MAMATU U He
3apgeicteyeT EEPROM. [ina napameTpoB, KOTOPbIe YacTo nepesanucbiatotca (Hanpumep, [F00.14] spems
pa3roHa) peKomeHAayeTcs UCMoNb30BaTb Kog, GyHKLMM Ox41.
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4.3 OyHKUMOHaNbHbIN Kog, 0x42

[aHHbIN GYHKUMOHANbHBIA KoA, MCNOAb3yeTca Aaa 3anucu NocaeAoBaTefibHbIX perucTpos 6e3
MCMO/Ib30BaHMNA MOCTOAHHOW 3HEepProHesasncMmol namatTi. PDU 3anpoca coaep»KUT CTapToBbIN perucrp,
nocsie Hero NAyT faHHble, KoTopble He0bX04MMO 3anuncaTh No 2 baiTa 415 KaxK4oro perncrpa. B o6biuHOM
oTBeTEe BEAOMOE YCTPOWCTBO OTNPABUT KOoA OYHKLMKM, HayasbHblM aapec U KOAMYECTBO 3anMcaHHbIX
perncTpos.

PDU 3anpoc:
Koa dyHKumnm 1 6aunt 0x42
Afpec CTapTOBOro perncrpa 2 baitTa 0x0000 — OxFFFF
Konwnuectso pernctpos 2 baitTa 1-16
Konnuectso 6ant N*2 6aiTa

N = Konn4ecTBO perncTpos.

PDU oTseT:
Koa dyHKumnm 1 6aunt 0x41
Agpec cTapToBOro perucTpa 2 6anTa 0x0000 — OxFFFF
Konnuecrtso perncrpos 2 6aiiTa 1-16

PDU coobuatowmit 06 owmnbKe:

Kopa ownbku 1 6ant 0xC2

Kog vncknoveHns 1 6ant Cm. Tabnunuy 4.8

Huxke npuseaeH npumep aaa UsMmeHeHus BpemeHu pasroHa 1 [F00.14] go 5.00 cekyHA 1 BpeMeHM
TopmorkeHua 1 [F00.15] ao 6.00 cekyHA.



Tabnnua 4.4 — Mpumep 3anmcu pernctpos E5-Mini c nomoubto dpyHKuUmm 0x42

NUms gomeHa (0x) Nma gomeHa (0x) Nma gomeHa (0x)
Koa dyHKumnm 42 Koa, dyHKumn 42 Koa owmnbku Cc2
A A
apec CTapT.OBOFO 00 p:pec CTapTOBOrO perucTpa 00 Ko vckniouenms 03
peructpa (Hi) (Hi)
Appec cTapToBOro OF Appec cTapToOBOro perucrpa OF
peructpa (Lo) (Lo)
K
ONMASCTBO . 00 Konmnuectso pernctpos (Hi) 00
peructpos (Hi)
K
ONMASCTBO 02 Konnuectso pernctpos (Lo) 02
peructpos (Lo)
Konunuyectso 6ant 04
3HayeHue perncTpa 1 01
(Hi) [F00.14]
3HayeHue perncTpa 1 Fa
(Lo) [FOO0.14]
3HayeHue perncTpa 2 02
(Hi) [F00.15]
3Ha4yeHMe pernctpa 2 58
(Lo) [F00.15]

Ecan Bbl Ucnosb3yeTe AaHHbIM GYHKUMOHANbHBLIA KoA ANAA 3anuMcu napameTtpos camoro MY, K
npumepy rpynnbl FOO, TO Henb3a A[aHHbIA KOA WCMNOMb30BaTb ANA M3MEHEHWsA NapamMeTpoB C
obo3HaueHMem “x” (OH He MOMKeT bbiTb M3MeHeH BO Bpems paboTbl). TO ecTb MOryT 6biTb U3MEHEHbI
TONbKO MapameTpbl aTpubyTa “0” (OH MOXKeT 6bITb M3MEHeEH BO Bpema paboTbl). CM. pykosodcmeo no
akcnayamauyuu M4 E5-Mini ma6auuya 5.1. B npoTMBHOM cny4dae 6yaeT BO3BpalleH Kog ownbKku 1.

4.4 dyHKUMOHaNbHbIN Kog, 0x08

[aHHbIN GYHKUMOHANbHBIA Ko BKAlOYaeT B ceba TecT AN NPOBEPKU CBA3M MEXAy Beaylum M
BeAOMbIM ycTporicTBoM. C MOMOLLBIO KOAAQ AMArHOCTUKM HEBO3MOMKHO MOMYYUTb AOCTYN JIOTUKE U
3Ha4YeHMAM perucTpoB. CyeTymMk OWMOOK B BEAOMOM YCTPOMCTBE MOKeT BbiTb yaaneHHo cbpolleH c
NMOMOLLbIO HEKOTOPbLIX PYHKLUMN.

OcHoBHoOW ¢yHKUMel anarHocTuku B NY E5-mini, aBnaeTtca nnHeliHaa guarHoctuka (0000), KoTopas
ncnonb3yetca ANA MNPOBEPKM HOPMAJIbHOM CBA3M MeEXAYy XOCTOM M MNOAYMHEHHBbIM YCTPOIACTBOM.
HopmanbHbIM OTBETOM Ha 3aMpoOC 0 BO3BPATE AaHHbIX 3aMpoca ABAAETCA BO3BPAT TeX XKe AaHHbIX. B TO ke
Bpemsa Koabl GYHKUNI 1 NoADYHKLMIA TaKKe KONMpYyoTcA.

PDU 3anpoc:
Kog dyHKUMM 1 6anT 0x08
Kog, noadyHKumnm 2 6anTa 0x0000 — OxFFFF
[aHHble 2 6anTa 0x0000 — OxFFFF
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PDU otBerT:

Kog dyHKUMM 1 6anT 0x08
Kog, noadyHKumum 2 6anTa 0x0000 — OxFFFF
[aHHble 2 baitTa 0x0000 — OxFFFF

PDU coobuatowmit 06 owmnbKe:

Kog, owmnbKku 1 6ant 0x88
Koa vckntoueHns 1 6ant Cm. Tabnuuy 4.8
Kopa noadyHKumm:
Kog, noadyHKumnm 3HayeHue MNMone 3anpoca lNone otBeTa
K
0000 Bo3sBpaT AaHHbIX 3anpoca Noboe ONMMPOBAHME AaHHbIX

3anpoca

0000: BO3BpaT [AaHHbIX, MepefdaHHbIXx B MoJe 3anpoca B OTBeT. Bce coobuweHus [0MKHbI

COOTBETCTBOBATb COO6LI.I,eH MO 3anpoca.

B Tabnuue HuKe npuBedeH Npumep 3anpoca K BeAOMOMY YCTPOWCTBY C WCMOJIb30BaHWEM

noadyHkumm 0000. OTBET YCTPONCTBa NpeacTaBaseT cobol none AaHHbIX pasmepom 2 banTa.

Tabnunua 4.5 — Mpumep AMarHoCTMKKU AnMHUK E5-Mini ¢ nomowbto pyHKLMM 0x08

NUms gomeHa (0x) NUms gomeHa (0x) Nma gomeHa (0x)
Koa dyHKumnm 08 Koa dyHKuum 08 Koa owmnbku 88
Kog, noadyHKumu (Hi) 00 Kog, noadyHKumu (Hi) 00 Kog, uckntoveHus 03
Kog, noadyHKLmMM (Lo) 00 Kog, noadyHKLMM (Lo) 00
[JaHHble (Hi) A5 [JaHHble (Hi) A5
JaHHble (Lo) 37 JaHHble (Lo) 37

4.5 PyHKUMOHaNbHbIN Kog, 0x06

310T YHKUMOHaNbHbIE KOA, WUCMONb3YeTCcA ANA 3anuMcu B eAMHbI pernctp xpaHeHusa. B PDU
cofeprKaTcsa agpec BegoMOro yCTPOMCTBA, agpec perucTpa u gaHHble. ObbIYHbIA OTBET Ha 3anpoc, 3To
Bo3spaTt PDU nocne 3anncu cogepmmoro permctpa.

PDU 3anpoca:

Kog dyHKUMK 1 6anT 0x06
Anpec perucrpa 2 6aiiTa 0x0000 — OxFFFF
[aHHble 2 6anTa 0x0000 — OxFFFF
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PDU otBeTa:

Kog dyHKUMM 1 6anT 0x06
Anpec perucrpa 2 6aiiTa 0x0000 — OxFFFF
[aHHble 2 baitTa 0x0000 — OxFFFF

PDU coobuatowmit 06 owmnbKe:

Kog, owmnbKku 1 6ant 0x86

Koa vckntoueHns 1 6ant Cm. Tabnuuy 4.8

q)YHKLI,MOHaﬂI:HbIﬁ Kog 0x06 Henb3A NCcnoab3oBaTb NP1 4aCTom UameHeHUn AaHHbIX B Pperncrpax.

Huxe npuseegeH npyumep  ana U3MeHeHunA 4acToThl B napametpe [F00.07]
A0 50.00 Mu. Kak TonbKo BegomOe YCTPOMCTBO MOJIYYMT KOMaHAy € Kogom ¢yHKumm 0x06, AaHHble
3annwyTtca B EEPROM m coxpaHATCA nocne oTKAYEHUA NUTAHUA.

Tabnuua 4.6 — NMpumep 3anncy gaHHbix B pernctp E5-Mini ¢ nomowbto dpyHKUmMM 0x06

NmAa gomeHa (0x) | Uma pomeHa (0x) | Umsa gomeHa (0x)
Koz dyHKuum 06 Kog, dyHKumK 06 Kog owwmnbku 86
. . Cm. Tabnunuy
Aapec peructpa (Hi) 00 Agpec peructpa (Hi) 00 Koa, ucknroyeHus 48
Aapec peructpa (Lo) 07 Agpec peructpa (Lo) 07
3HauyeHue perucTpa (Hi) 13 3HauyeHue peructpa (Hi) 13
3Ha4yeHue peructpa (Lo
3HauyeHue perucTpa (Lo) 88 peructpa (Lo) 88

4.6 PyHKUMOHaNbHbIN Kog, 0x10

3TOT GYHKUMOHANbHbIN KO4 UCMOAb3YeTca ANA 3anucy NnocaeaoBaTe/ibHbIX PEerMcTpos B Be4OMOM
ycTpoiicTse. 3HayeHMe, KoTopoe TpebyeTcsA 3anucaTb HaXOAMTCA NOJe AaHHbIX 3anpoca. [aHHble Kaxaoro
pernctpa AensaTtcs Ha ABa 6anTa. B o6bluHOM OTBETE ByAeT Bo3palleH Kog dyHKUMKM, HaYanbHbIM agpec 1
KO/IMYECTBO 3annCaHHbIX PErMCTPOB.

PDU 3anpoc:
Kog dyHKUMM 1 6anT 0x10
Appec cTapToOBOro permcrpa 2 6anTa 0x0000 — OxFFFF
Konnuecrtso perncrpos 2 6aiiTa 1-16
Konnyectso 6aint 1 6awnt 2*N
3HauyeHue perucTpa N*2 6aiita

N = Konn4ecTBO perncTpos.

17



PDU otBerT:

Kog dyHKUMM 1 6anT 0x41
Appec cTapTOBOro permcrpa 2 6anTa 0x0000 — OxFFFF
Konwnuectso pernctpos 2 baitTa 1-16
PDU coobuatowmit 06 owmnbKe:
Kog, owmnbKku 1 6ant 0x90
Koa vckntoueHns 1 6ant Cm. Tabnuuy 4.8

Huke npmBeaeH npumep 3anpoca 419 U3MeHeHMA AaHHbIX B PerncrTpax, 0TBevatoLLmMxX 3a napameTpbl
[F02.02] «[ucKkpeTHbIN BXxoa X3» u [F02.03] «[MCKpeTHbIN BXxo4 X4». Ha gucKpeTHble BXogbl 6yayT

Ha3HayeHbl GYHKUMKN «KomaHaa 6onblie» n «KomaHaa meHblie».,

Tabnnua 4.7 — Mpumep 3anmcK gaHHbIx B permctpbl E5-Mini ¢ nomowbto dpyHKLMM 0x10

NUms gomeHa (0x) Nma gomeHa (0x) Nma gomeHa (0x)
Koa dyHKumnm 10 Koa, dyHKumn 10 Koa ownbku 90
A A
apec CTapT.OBOI’O 02 ,u:pec CTApTOBOrO perucTpa 02 Ko vckniouenms 03

peructpa (Hi) (Hi)
Appec cTapToBOro 02 Afpec cTapToBOro perncrpa 02
peructpa (Lo) (Lo)
Konunyectso

N T . 00 Konnuectso pernctpos (Hi) 00
peructpos (Hi)
Konunyectso

N T 02 Konnuectso pernctpos (Lo) 02
peructpos (Lo)
Konunuyectso 6ant 04
3HayeHue perncTpa 1 00
(Hi) [FO0.14]
3Ha4veHMe peructpa 1 06
(Lo) [F00.14]
3Ha4yeHune pernctpa 2 00
(Hi) [F00.15]
3Ha4yeHune pernctpa 2 07
(Lo) [F00.15]

DyHKUMOHanbHbIN Kog 0x10 TaK ke, Kak U Kog 0x06 HerkenaTtenbHO MCMO/b30BaTb A1 4YacToM

nepesanucu napametpos MN4.
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4.7 CoobweHna c KogaMm1 UCKNIUEHUSA

Korpa

Beayuiee YCTpOﬁCTBO OoTnpasaAeT 3anpocC Ha BeAOMble, T[/1aBHAaA CTaHUMA OXUAAET

HOPMasIbHOro oTBeTa. 3anpPoC rMaBHOM CTaHLMU MOKET MPUBECTU K OAHOMY M3 COBbITUIA:

Begomoe yCTpOMCTBO MO/y4Mio 3anpoc 6e3 owunboK, U OH MOXKeT bbiTb obpaboTaH
OO0MKHbIM 06pa3om, Be4oMoe YCTPOMCTBO BePHET 06bIUHbIA OTBET

Ecnv BeAOMOe YCTPOMCTBO He MOYUYMUT 3anpoc M3-3a OWMBOK CBA3K, cooblieHne He ByaeT
BO3BpalLeHOo. 3To byAeT pacleHeHo BegOMbIM YCTPOMCTBOM KaK TaliM-ayT.

Ecnu Begomoe yCTpoMcTBO noslydaeT 3anpoc 6e3 oWwnboK cBA3M, HO He MoXKeT 0bpaboTaTtb
3anpoc (Hanpumep, 3anpoc Ha CYMTbIBaHME HECyLLeCTBYIOWEro perncrpa), To BeAoMoe
YCTPOMCTBO BO3BPaAlLLAET OTBET C KOAOM WCKAOYEHMA W Beayllee YcCTpoWcTBo byaet
npouHdopmmpoBaHo 06 owmnbke. OTBETHOE Cco0bLLIEHME 06 OLIMOKE CoaepPKUT ABa NOAS,
OT/INYHbIE OT NONEMN.

Mone ¢yHKUMOHANbHOTO KoAa: B 06bIMHOM OTBETe BEAOMOE YCTPOWCTBO Konupyet
bYHKLMOHANbHBIN KOA MCXOAHOro 3anpoca B COOTBETCTBYHOLWEE nojie GYyHKLUMOHANBHOIO
Koga. 3HaudeHna MSB gna Bcex GyHKUMOHANbHbIX KOAOB paBHbl 0. B coobuieHnn 06 owmnbke
BEAOMOE YCTPOWCTBO YCTaHaBAMBaeT 3HayeHne MSB ana koga ¢pyHKUMM paBHbim 1. To ecTb
Kog, GYHKLMKN pearnpoBaHus Ha UCK/oYEHUE = Ko GpYHKLMM HOPMa/IbHOTO pearnpoBaHua +
0x80.

Mone paHHbIX: Beayulee yCTPOMCTBO MOXET BO3BPallaTh AaHHble M3 MOAA [AaHHbIX B
06bIY4HOM OTBETE U KOZ WCK/OUYEHWA B OTBETE Ha UCKAoYeHue. OnpegeneHHble Koapl
NCKtoYeHNin Noapo6Ho onucaHbl B Tabnunue 4.8 «OnpeaeneHnsa KoAoB UCKAOYEHNI»

Tabnnua 4.8 — 3HaYeHWe KoA0B UCKIOYEHUA B NpeobpasoBaTesie YacToTbl E5-Mini
Kog, owmnbKku HassaHue 3HauyeHue
01h HekoppeKkTHas QOYHKUMOHANbHBIM  KOA, MONYyYEeHHbIX BeAOMbIM YCTPOMCTBOM  3a
byHKUMA npesenamu 3aflaHHOro AnanasoHa.
HeKkoppeKTHbIN Afnpec gaHHbIX, MOJIyYeHHbI BeAOMbIM YCTPOMCTBOM, Heaonyctum. B
02h agpec gna YaCTHOCTW, HeAoNyCcTMMa KOMOWMHAUMA CTapTOBOrO PerucrTpa M AJnHbI
nepefayv gaHHbIX | AAHHBIX.
03h HeKoppeKTHbIM Beayliee ycTpoMcTBO O6HAPYXUAO HENPABUAbHYIO AVHY Kaapa OaHHbIX
Kaap AaHHbIX 3anpoca nan nposepky CRC.
Korga Befomoe YCTPOMCTBO MbITAaeTCA  BbINONHUTb  3aMpPOLUEHHYHO
3awwuTa Begomoro
04h N onepaumio, BO3HUKAET HeyCTPaHUMan OWMNOKa. ITO MOXKET BbITb BbI3BAHO
yCTpONCTBa g -
NIOrMYecKkom owmnbKoM, HEBO3MOMXKHOCTbIO 3anmucn B EEPROM m T.4.
MpeBbiweHue [aHHble, No/syYeHHble BEeAOMbIM YCTPOMCTBOM, HE HAXOAATCA MeXay
05h [ManasoHa MWHUMANbHBIM M MaKCMMa/bHbIM 3HAYEHUAMM COOTBETCTBYIOLLENO
nepefayn gaHHbIX | peruncrpa.
MapameTp TONbLKO o
06h 3anpawmnBaemblii PermcTp NnpeaHasHa4YeH TO/IbKO AN1A YTEHMA.
ONA YTeHuna
HeunsmeHsaembli .
07h HaDaMeTD nov Korpga npeobpasoBaTenb 4acToTbl HaxoAuTcs B paboTte, AaHHbIN perncTp
P P ip 3anpeLLeHo 3anucbiBaTb. HeobxoaMmo octaHOBUTb NpeobpasoBaTeb.
3anycke
MNapamer .
08h P P 3anpawmnBaemblii perncTp 3allmuLeH Nnaponem.
3aWMLLEH Naponem
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4.8 OnpepeneHue AAUHbI AaHHbIX Kagpa

Yactb PDU Kagpa RTU coobuieHna Modbus cnocobHas cuntbiBaTb/3anucbisaTth 1-16 pernctpos. [aa
Pa3NINYHbIX KOAOB PYHKLMM daKTUMUecKas AavHa Kagpa RTU BapbupyeTcs B COOTBETCTBMM C Tabaumuei
HUXe:

Tabnnua 4.9 — CooTHOLWEHNE AANHBI Kagpa mexay GYHKLMOHaNbHbIMU Kogamu 1 ganHoln kagpa RTU B
npeobpasosatene E5-Mini

MHa Kagpa RTU (6ant
Koa, dyHKumm (0x) 7 ~ ( ) OTBET C KOgOM Machmamj HeA
3anpoc OTtBet AnvHa (bainTbl)
WUCKOYEeHUA

03 8 5+2N: 5 37

41(06) 8 8 5 8

08 8 8 5 8

42(10) 9+Nuw 8 5 41
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5 HasHaueHue agpecos pernctpos B MY E5-Mini

Tabnnua 5.1 — Agpeca perncTpoB ynpassieHua npeobpasosatenem E5-Mini

AZpeca permucTpos

OnucaHue

Peructpbl 0000h—6F63h

Onsa napametpos FXX.YY cTapwimin 6anT paBeH WeCcTHaauaTePMYHOMY 3HAYEHUIO
XX M mnagwmin 6anT WwectHaguatepmyHomy 3HadeHuto YY. Hanpumep, agpec
napametpa [F00.14] paseH 000EH (00d=00h/14d=0Eh)

Peructpbl 8000h—EF63h
(He coxpaHstoTca B8 EEPROM)

Ecnv napameTpsbl 3a4aHbl € NOMOLLLIO GYHKLMOHaNbHOro Koga 0x06 nam 0x10,
MOXHO Mcnoab3oBaTb cmeweHne agpeca +8000H gnA coxpaHeHMA OaHHbIX
Tonbko B RAM. K npumepy, agpec napametpa [F00.23] paseH 0035h ans
EEPROM, ana RAM oH b6yaet 8035h.

(Takum 06pasoM MOMKHO MEHATb 3HauyeHWe napameTpPoB AOCTYMHbIX ANA
N3MeHeHun nNpu paboTte, oTMeyveHbl O B Tabaunue napameTpos B P3)

KomaHabl
ynpasieHus
My
7000h —
71FFh
(Tonbko
3anuchb)

0000h HeTt KomaHAabl
0001h MNyck Bnepep,
0002h Myck Ha3ag,
0003h LLlaroBas ckopocTb Bnepes,
0004h LLlaroBas cKopoCTb Ha3ag
2000h 0005h TopmorKeHne A0 ocTaHoBa
0006h JKCTpeHHoe TopMmoXKeHue [F15.40]
0007h OcTtaHoB Bblberom
0008h Cbpoc aBapumn
0009h M3meHeHMe HanpaBAeHNA BpaLLeHMs
000Bh OcCTaHOB LWaroBoro CKOpocCTn
000Ch—00FFh Peseps
7001h 3aZ,aHne OCHOBHOW -100.00% — 100.00% (100% = makcumanbHasn
YacToTbl «A» B MPOLLEHTaX yacrtoTta [F00.16]), ecaun [F00.04]=6.
3apaHue -100.00% — 100.00% (100% = makcumanbHas
7002h BCNOMOraTe/IbHOM YacToTbl | yactoTa [F00.16]), ecamn [FO0.05=6]
«B» B npoueHTax
7004h OnopHoe 3HayeHune MUA -100.00% — 100.00%
7005h ObpaTHas ceasb M, -100.00% — 100.00%
OnopHoe 3HaueHue | 0.00% — 100.00%
7006h HanpAXeHua B pexume
pasgenexua V/f
7007h- Peseps
700Eh
Hactpoiika cBasu mexgy | -100.00% — 100.00%
700Fh BeaywMm U1 BeAOMbIM
YCTPOMCTBOM
7010h- Peseps
7013h
7014h BHewwH#AA 3aLMTa PerVIC'Ep ONA  CUTHANa 3aluMTbl C  BHELWIHEro
yCTpOMcTBa
3apaHue ocHoBHoM | 0.00 — MakcumanbHas YactoTa [F00.04=7]
7015h
4YacToTbl «A»
7016h 3apaHue scnomoraTtenbHol | 0.00 — MakcumasnbHan YactoTa [F00.05=7]

4YacToTbl «B»

7017h-70FFh

Peseps
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Cratyc
paboTbl
7200h-73FFh
(Tonbko
yTeHue)

00h OXuaaHve KomaHapl
01h MY B pabote
02h PaboTa c WwaroBoi cKopocTbio
03h ABTOHaCTpoOWKa
Bbut 7-0 Coctoanue MY npu
N, 04h OctaHos MY
7200h pabote (Mnaawuii 6aiiT) —
05h OCTaHOB LLAroBOM CKOpPOCTH
CoctosiHune 1
ny 06h Asapwusa NY
07h- Peseps
OFFh
BuT 15-8 MHPopmauusa ob 00h HopmanbHasa pabotbl MNY
HEeMcnpaBHOCTAX xxh ABapuiiHoe cocTosiHue MY, rae «xx» Kog,
(Crapwwit 6amT) HEeMcnpaBHOCTH
but O HanpaBaeHue 1 OTpuuatenbHana yacToTa
YCTaHOBKM YacTOTbI 0 MonokntenbHadA yactoTa
but 1 HanpaBaeHue 1 Bnepep,
BpaLLeHuA 0 Hasapg,
00 Pexxnm ynpasiieHUA CKOPOCTbO
BuT 3-2 pexxum paboTbl 10 Peseps
11 Peseps
1 3a a napameTpoB
7201h but 4 3awuTa napameTpos 1Ta NapameTp
0 HeT 3awuTbl NapameTpos
CocTtosiHue 2
nu but 6-5 Peseps
00 NynbT MY
but 8-7 NcTOYHUK 01 JAucKpeTHble BXoAabl
KOoMaHabl «[TycK» 10 MocnepoBaTenbHbIN NOPT
11 Peseps
but 9 Peseps
But 10 0 HeT npeaynpexaeHuin
1 MNpeaynpexaeHue [7230h]
but 15-10 Peseps
7202h Peseps
7203h BbixogHana yactoTa xx.xx 'y,
7204h BbixogHoOe HanpAXKeHue XXX.X B
7205h Bbixo4HaA MOLLHOCTb
7206h CKopocTb BpalleHns 06/MuH XXXX 06/MWH
7207h HanpskeHune 3MNT XXX B
7208h Peseps
15 14 13 12 11 10 9
* * * * * * * *
7209h JOuncKkpeTHble BXxoabl 3 > 1 0
* * * * X4 | X3 X2 X1
15 14 13 12 11 10 9 8
VX8 | VX7 | VX6 | VX5 | VX4 | VX3 | VX2 | VX1
720Ah B
UpTyasibHble BXOAbI 7 6 z 4 3 > 1 0
* * * * * * * *
15 14 13 12 11 10 9 8
* * * * * * * *
720Bh
AncKkpeTHble BbIXoabl 7 6 5 2 3 > 1 0
15 14 13 12 11 10 9 8
720Ch BupTyanbHble guckpetHble | VY8 | VY7 | VY6 | VY5 | VY4 | VY3 | VY2 | VY1
BbIXOA4bl 7 6 5 4 3 2 1 0
* * * * * * * *
720Dh MpeanocneaHas owmnbKa (1) [F19.06]
720Eh Hanbonee pasHAs owmbKa (2) [F19.12]
720Fh MNocnepHnas owmnbKa (3) [F19.00]
7210h BbIxoAHanA yacTtoTa nNpu nocnaeaHei HemcnpasHocTu (1) [F19.01]
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7211h BbIxoAHOM TOK Npu nocnegHen HemcnpasHocTH (1) [F19.02]
7212h HanpsseHue 3MNT npu nocnegHen HemcnpasHocTu (1) [F19.03]
7213h CoctosaHue MY npu nocnegHei HemcnpasHocTu (1) [F19.04]
7214h Bpemsa HapaboTKKM Npu nocneaHen HemcnpasHoctu (1) [F19.05]
7215h YcTaHOBNEHHOE BpeMs pasroHa [FO0.14]
7216h YCcTaHOBNEHHOE BPEeMsl TOPMOKEHNSA [FO0.15]
7217h - Peseps
7219h
7224h BbixoaHOM TOK
7225h YcTaHOBAEHHaA YacToTa
7228h CymmapHoe Bpems paboTbl
722Fh Kop, coobuieHuns o HeMcnpaBHOCTH
7930h Kog, coobueHun 0: HeT NpeaynpeXAeHWiA; OCTaNbHOE: TEKYLL M
npegynpexaeHuns KOA, npeaynpexaeHus
7231h-73FFh | Pe3seps
OcrtanbHoe Peseps




Tabnnua 5.2 — Agpeca perncTpoB napameTpoB moHuTopuHra MY E5-mini.

Appeca permcrpos
(TonbKo uteHue)

OnucaHue

[F18.00] | 1200h | BbixoaHas 4acToTa XXX XX T,
[F18.01] | 1201h | OnopHas yacToTa XXX XX T,
[F18.06] | 1206h | BbixoaHou ToK MY XXX XX A
[F18.07] | 1207h BbixoaHoM TO}f MY (8 npoueHTax, rae 100% — XXX.X %
HOMWHaNbHbIN TOK MNY)
[F18.08] | 1208h | BbixogHoe Hanps»KeHue XXX.X B
[F18.09] | 1209h | HanpsaxeHwue Ha 3MT XXX B
[F18.10] | 120Ah | Obuwee KoaMYecTBO LMKAOB ynpolieHHoro MK
[F18.11] | 120Bh | Homep cermeHTa ynpotueHHoro MK
[F18.12] | 120ch Bpemsa paboTbl HAa J@aHHOM CermeHTe XXX.X Cer/MuH
ynpouweHHoro MK
[F18.14] | 120Eh | CKopocTb BpalLeHus XXX 06/MunH
[F18.15] | 120Fh | YcraBKa 4acToTbl K1eMmamu bosblue/MmeHblie XXX XX Ty,
[F18.16] | 1210h | YcraBKka MNA-perynatopa
[F18.17] | 1211h | O6paTtHas cBasb MNA-perynsaTtopa
[F18.18] | 1212h | MNoTpebneHune aneKTPO3HepPrnun Ha Bxoae MB*y
[F18.19] | 1213h | MNoTpebneHune 3NEeKTPOIHEPrNKN Ha BXoAe KBT*y
[F18.20] | 1214h | TeKywas BbixogHas moLLHocTb MY XXX.XX KBT
[F18.21] | 1215h | TeKywmit BbixogHOM KoaddUUMEHT MmoLHOoCTK MY X.XXX
CTaTyc ANCKPETHbIX BXOA40B 1, oTobpakaeT
TeKylee cocToAHme Knemm X1-X4.
[F18.22] | 1216h ” 4 X3 X2 X1
0/1 0/1 0/1 0/1 0/1
CTaTyc ANCKPETHbIX BXOA40B 2, oTobpakaeT
TeKylee coctoAHme Knemmbl All B gucKpeTHOM
[F18.23] | 1217h | pexume.
0/1 0/1 0/1 0/1 0/1
CTaTyc ANCKPETHbIX BbIXO40B OTObparkaeT
[F18.25] | 1219h TeKkywee coctoAHme EA-ECn Y1
* * R1 * Y1
0/1 0/1 0/1 0/1 0/1
[F18.26] | 121Ah | YpoBeHb aHa/i0roBOro curHana Ha exoge All B % XXX.X %
[F18.32] | 1220h | YactoTa cMrHanoB Ha MMMY/IbCHOM BXOAe XXX Ty,
[F18.33] | 1221h | Noka3aHuA cyeTYMKa
[F18.34] | 1222h | MNoKa3aHMA cYeTYMKA A/IUHDI XXX m
[F18.35] | 1223h OcTaBlleeca BpemMa yCTaHOBEHHOro nepmMoaa XXX MUH
paboTbl
[F18.51] | 1233h | Bbixog NMUA-perynsTtopa XXX.X %
[F18.60] | 123Ch | Temnepatypa MY XXX °C
[F18.71] | 1247h | MNoTtpebneHHas sHeprua MY MBT*y XXX MBT*y
[F18.72] | 1248h | MoTpebneHHasa sHeprua MY KBT*y XXX.X KBT*y
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6 nposepkKa CRC

Mnagwuni 6aiT nposepkn CRC cTomT nepes BbICOKMM HaiTom.

CHauana nepegatoliiee yCTPOMCTBO BbluMcAAeT 3HadeHne CRC, KOTopoe BKAtOYAEeTCa B OTNpaBasemoe
coobuieHne. Mosyyalowee YCTPOWCTBO MOBTOPHO paccuuTbiBaeT 3HayeHMe CRC UM cpaBHuMBaeT
BblYMCAEHHOE 3HayeHue c noayyeHHbim CRC. Ecnum 3TM ABa 3HAYEHWs He paBHbI, 3HAYUT B MpoLecce
nepeaayn npousoLuna owmnbKa.

Mpouecc pacyeTta nposepkn CRC:
[1] Onpeaenenune permnctpa CRC 1 npuceanBaHue emy HayanbHOro 3HaYeHus, FFFFh.

[2] BbInONHMTE BbIMUCAEHWE WCKAIOYEHMA C MCNONb30BaHMEM MepBoro 6anTa nepesaHHOro
coobueHuns n 3HavyeHua permnctpa CRC n coxpaHuTe pesynbtaT B pernctpe CRC. HaunHas ¢ Koaa agpeca,
HaYaNbHbIA U KOHEYHbI BUTbI B BbIYMCIEHMUM HE YHACTBYIOT.

[3] U3BneknTe n nposepbTe LSB (Mnaawmnit 3Havawmin 6ut perncrpa CRC).

[4] Ecnn LSB paBeH 1, To Kaxkabii 6ut pernctpa CRC caguraetcs BNpaBo Ha oguMH BUT, a K cTapLuemy
3Havalemy buty pobasnsetca 0. BbinonHUTE MCKAKOYAlOWEe BblYMCIEHUE 3HavyeHUs permctpa CRC um
AOO1H v coxpaHuTe pesynbTat B pernctpe CRC.

[5] Ecnn LSB paBeH 0, To Kaxkapii 6ut pernctpa CRC caguraetcs BNpaBo Ha oAMH BUT, a K cTapLuemy
3Havawemy buty gobasnsetcs 0.

[6] NoBTopsinTe Wwaru 3, 4 1 5, NoKa He 3aBepLINTE 8 CMEH.

[7] NosTopsinTe warn 2, 3,4, 5 1 6 ana ob6paboTkM cneayrouero banta nepegaBaemoro coobuieHus,
noka He byayTt obpaboTaHbl Bce 6anTbl NepegaBaemoro cooblieHus. Noka Bce 6anTbl MHPOPMaLMN He
6yayT 06paboTaHbl M NepesaHbl.

[8] Nocne BbluncneHuna cogepmnumoe pernctpa CRC sasnserca sHadyeHnem nposepku CRC.

[9] B cucTeme ¢ orpaHMYEHHbIMU BPEMEHHBIMW PECYPCaMM PEKOMEHIYETCA BbINOAHATL NPOBEPKY
CRC meTogom TabANYHOTO NOMCKa.

MpocTas ¢yHKuMAa CRC 3aKntovaeTca B caeaytollem (3anporpammmpoBaHa Ha a3bike Ch):

unsigned int CRC_Cal Value(unsigned char *Data, unsigned char Length)
{

unsigned int crc_value = OxFFFF;

inti=0;

while(Length--)

{

crc_value "= *Data++;

for(i=0;i<8;i++)

{

if(crc_value & 0x0001)

{

crc_value = (crc_value>>1)" 0xa001;

25



else

crc_value = crc_value>>1;

}

}

return(crc_value);

3TO OMMUCbIBAET TONbKO Teoputo nposepkn CRC n TpebyeT ANMTENbHONO BPEMEHW BbIMONHEHMA.
OcobeHHO ecnn AaHHble NPOBEPKU BonbluMe, BpemMsa BbluMcneHUa byaeT cAUWKOM 60abwnmM. Takum
obpasom, cneayrolime ABa MeToZa NoucKa B Tabanue NpumMeHsoTca ana 16-paspagaHbix U 8-paspagHbIX
KOHTPO/1/1IePOB COOTBETCTBEHHO.

Mouckosana Tabnmua CRC16 ans 8-paspagHoro npoueccopa: (Ctapwmnin 6aiiT B KOHEYHOM pesysibTaTte
paboTbl 3TOM NpPorpaMmbl HaxoanuTtca sBnepegm. MoxKanyhcra, U3MEHUTE ero BO BPeMSs OTNPaBKM.)

const Uint8 crc_1 tab[256] = {
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40
1

constUint8 crc_h_tab[256] = {

0x00,0xC0,0xC1,0x01,0xC3,0x03,0x02,0xC2,0xC6,0x06,0x07,0xC7,0x05,0xC5,0xC4,0x04,
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0xCC,0x0C,0x0D,0xCD,0x0F,0xCF,0xCE,0x0E,0x0A,0x CA,0xCB,0x0B,0xC9,0x09,0x08,0xC8,
0xD8,0x18,0x19,0xD9,0x1B,0xDB,0xDA,0x1A,0x 1 E,0xDE,0xDF,0x1F,0xDD,0x1D,0x1C,0xDC,
0x14,0xD4,0xD5,0x15,0xD7,0x17,0x16,0xD6,0xD2,0x12,0x13,0xD3,0x11,0xD1,0xD0,0x10,
0xF0,0x30,0x31,0xF1,0x33,0xF3,0xF2,0x32,0x36,0xF6,0xF7,0x37,0xF5,0x35,0x34,0xF4,
0x3C,0xFC,0xFD,0x3D,0xFF,0x3F,0x3E,0xFE,0xFA,0x3A,0x3B,0xFB,0x39,0xF9,0xF8,0x38,
0x28,0xE8,0xE9,0x29,0xEB,0x2B,0x2A,0xEA,0xEE,0x2E,0x2F,0xEF,0x2D,0x ED,0xEC,0x2C,
0xE4,0x24,0x25,0xE5,0x27,0xE7,0xE6,0x26,0x22,0xE2,0xE3,0x23,0xE1,0x21,0x20,0xEO0,
0xA0,0x60,0x61,0xA1,0x63,0xA3,0xA2,0x62,0x66,0xA6,0xA7,0x67,0xA5,0x65,0x64,0xA4,
0x6C,0xAC,0xAD,0x6D,0x AF,0x6F,0x6E,0x AE,0x A A,0x6A,0x6B,0x AB,0x69,0x A9,0x A8,0x68,
0x78,0xB8,0xB9,0x79,0xBB,0x7B,0x7A,0xBA,0xBE,0x7E,0x 7F,0xBF,0x 7D,0xBD,0xBC,0x7C,
0xB4,0x74,0x75,0xB5,0x77,0xB7,0xB6,0x76,0x72,0xB2,0xB3,0x73,0xB1,0x71,0x70,0x B0,
0x50,0x90,0x91,0x51,0x93,0x53,0x52,0x92,0x96,0x56,0x57,0x97,0x55,0x95,0x94,0x54,
0x9C,0x5C,0x5D,0x9D,0x5F,0x9F,0x9E,0x SE,0x5A,0x9A,0x9B,0x5B,0x99,0x59,0x58,0x98,
0x88,0x48,0x49,0x89,0x4B,0x8B,0x8A,0x4A,0x4E,0x8E,0x8F,0x4F,0x8D,0x4D,0x4C,0x8C,
0x44,0x84,0x85,0x45,0x87,0x47,0x46,0x86,0x82,0x42,0x43,0x83,0x41,0x81,0x80,0x40
E
Uint]16CRC(Uint8 * buffer, Uint8 crc_len)
{
Uint8 crc_i,crc_Isb,crc_msb;
Uint16 crc;
crc_msb = 0xFF;
crc_lsb = OxFF;
while(crc_len--)
{
crc_i = crc_lsb * *buffer;
buffer ++;
crc_lsb =crc_msb ” crc_| tab[crc i];

crc_msb = crc_h_tab[crc_i];

crc = crc_msb;
crc = (crec << 8) + crc_lsb;

return crc;
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Tabanua nomcka CRC16 ana 16-paspsagHoro npoueccopa: (Ctapwmii 6ainT B KOHEYHOM pesynbTaTe
paboTbl 3TOM NporpaMmmbl HaxoauTca Brepeam. Moxanyicrta, USMeHUTe ero BO BpemMs OTNpPaBKK.)

const Uintl6 crc_table[256] = {
0x0000,0xC1C0,0x81C1,0x4001,0x01C3,0xC003,0x8002,0x41C2,0x01C6,0xC006
,0x8007,0x41C7,0x0005,0xC1C5,0x81C4,0x4004,0x01CC,0xC00C,0x800D,0x41CD
,0x000F,0xC1CF,0x81CE,0x400E,0x000A,0xC1CA,0x81CB,0x400B,0x01C9,0xC009
,0x8008,0x41C8,0x01D8,0xC018,0x8019,0x41D9,0x001B,0xC1DB,0x81DA,0x401 A
,0x001E,0xC1DE,0x81DF,0x401F,0x01DD,0xC01D,0x801C,0x41DC,0x0014,0xC1D4
,0x81D5,0x4015,0x01D7,0xC017,0x8016,0x41D6,0x01D2,0xC012,0x8013,0x41D3
,0x0011,0xC1D1,0x81D0,0x4010,0x01F0,0xC030,0x8031,0x41F1,0x0033,0xC1F3
,0x81F2,0x4032,0x0036,0xC1F6,0x81F7,0x4037,0x01F5,0xC035,0x8034,0x41F4
,0x003C,0xC1FC,0x81FD,0x403D,0x01FF,0xC03F,0x803E,0x41FE,0x01FA,0xC0O3 A
,0x803B,0x41FB,0x0039,0xC1F9,0x81F8,0x4038,0x0028,0xC1E8,0x81E9,0x4029
,0x01EB,0xC02B,0x802A,0x41EA,0x01EE,0xC02E,0x802F,0x4 1 EF,0x002D,0xC1ED
,0x81EC,0x402C,0x01E4,0xC024,0x8025,0x41E5,0x0027,0xC1E7,0x81E6,0x4026
,0x0022,0xC1E2,0x81E3,0x4023,0x01E1,0xC021,0x8020,0x41E0,0x01 A0,0xC060
,0x8061,0x41A1,0x0063,0xC1A3,0x81A2,0x4062,0x0066,0xC1A6,0x81A7,0x4067
,0x01A5,0xC065,0x8064,0x41A4,0x006C,0xC1AC,0x81 AD,0x406D,0x01 AF,0xCO6F
,0x806E,0x41AE,0x01 AA,0xC06A,0x806B,0x41AB,0x0069,0xC1A9,0x81 A8,0x4068
,0x0078,0xC1B8,0x81B9,0x4079,0x01BB,0xC07B,0x807A,0x41BA,0x01BE,0xCO7E
,0x807F,0x41BF,0x007D,0xC1BD,0x81BC,0x407C,0x01B4,0xC074,0x8075,0x41B5
,0x0077,0xC1B7,0x81B6,0x4076,0x0072,0xC1B2,0x81B3,0x4073,0x01B1,0xC071
,0x8070,0x41B0,0x0050,0xC190,0x8191,0x4051,0x0193,0xC053,0x8052,0x4192
,0x0196,0xC056,0x8057,0x4197,0x0055,0xC195,0x8194,0x4054,0x019C,0xC05C
,0x805D,0x419D,0x005F,0xC19F,0x819E,0x405E,0x005A,0xC19A,0x819B,0x405B
,0x0199,0xC059,0x8058,0x4198,0x0188,0xC048,0x8049,0x4189,0x004B,0xC18B
,0x818A,0x404A,0x004E,0xC18E,0x818F,0x404F,0x018D,0xC04D,0x804C,0x418C
,0x0044,0xC184,0x8185,0x4045,0x0187,0xC047,0x8046,0x4186,0x0182,0xC042
,0x8043,0x4183,0x0041,0xC181,0x8180,0x4040};
Uint16 CRC16(Uint16 *msg , Uint16 len){

Uint16 crcL = OxFF , crcH = 0xFF;

Uint16 index;

while(len--){

index = crcL " *msg++;
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crcL = ((crc_table[index] & 0xFF00) >> 8) ~ (crcH);
crcH = crc_table[index] & OxFF;

}

return (crcH<<8) | (crcL);
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