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1. O01mue MoJI0KeHu .

[Tpotokoun I[TITKCHU-01-MODBUS cny>xuTt 11t opranuzanuu oomena ganabiMua Mexay [TIIKCHU-01 u
MIEPCOHAIBHBIM KOMIIBIOTEPOM (ITPOTpaMMHUPYEMBIM JIOTHYECKUM KOHTposuiepom) 1o unrepdericy EIA/TIA-
485. B ocHoBy mporokona obmeHna monoxed mnpotrokod MODBUS-RTU. Ux ornuume 3akimodaetcs B
noaaepxke nmpuoopom IIMTKCH-01 orpannuenHoro Habopa KOMaH]I.

[Tpy mocTpOeHHM CETH WCHOJB3YETCs MPUHIMII OPraHM3alUU BexylIuii-BeoMbli (master-slave).B
CeTH MOXET MPUCYTCTBOBATh TOJILKO OJWH BEAYIIMHA Y3 U HECKOJIbKO BEIOMBIX Y35I0B. B kauecTBe
BEIYIIET0 y3Jla BBICTYNAET MEPCOHAIBHBIM KOMIIBIOTEP JIMOO IIPOrpaMMUPYEMBI JJOTHYECKUI KOHTPOJLIEP.
[Ipyn naHHOW OpraHM3alMd MHHUIMATOPOM LMKJIOB OOMEHa MOXKET BBICTYHaTh WCKIIOYUTENBHO BEIYIIUI
y3el.

3anpockl BeAyIIero y3ia - HHAMBUAYalbHbIE (aapecyembie K KoHKpeTHOMY [ITIKCH-01). Benombie
Y3716l OCYLIECTBIISAIOT IIepeiady, OTBEUasi Ha MHMBUyaJIbHBIE 3alIpOChl BEAYIIETO y3JIa.

[Ipu oOHapyXeHHH OIIMOOK B TMOJYYEHHUU 3alpoCOB, JHOO HEBO3MOXKHOCTU BBIIOJHEHUS
MOJIyYSHHOM KOMaH/Ibl, BEIOMBIH y3€J1, B Ka4eCTBE OTBETa, TeHEPUPYET coo0IIeHue 00 ommnoKe.

2. @opmaTtbl COO0IIEHUI.

[TpoTokos 0OMeHa UMEET YeTKO OmpeelieHHbIe popMaThl coodmenuid. OnuceiBaercs Gopmar O0alT u
dopmar  kampoB. CoOmonenue  ¢dopmaTtoB  oOecreuyMBaeT  MPABUIBHOCT UM YCTOMYMBOCTD
(YHKIIMOHMPOBAHUS CETH.

2.1. ®opmar Oaiira.

[TIIKCH-01 pabotaer ¢ dopmarom OaliT 6e3 koHTposs maputera (puc. 2.1) u 2-Ms CTONOBBIMHU
ouramu. [lepenadya BocbMu OUT JAHHBIX TPOU3BOJUTCS MIIAAIIMMU OUTaMHU BIIEpE/I.

Ny

2 cTton BuTa

| K 8 OUT gaHHbIX

cTtapt 6ut
Puc. 2.1. — ®opwmar Gaiita 6e3 KOHTpOJIS napuTera (2 cTomn oura).

[lepenaua Gaiit ocymectBisiercss Ha ckopoctax (2400, 4800, 9600,19200). ITo ymomnuanuto, npu
nzrorosnenu, IIITKCHU-3 nactpanBaetcs Ha paboTy co ckopocThio 9600 Out/c.

2.2. ®opmar kaapa.

JmHa Kajapa He MOXKeT mpeBblmaTh 256 Oaiit. KoHTponb Hayana W OKOHYaHMS Kajapa
OCYIIECTBIISIETCS MTPH MOMOIIM HHTEPBAJIOB MOJTYAaHUs, [UTMHHOW HE MEHEee BPEMEHH Tiepeiadn 3.5 OaiT.

dopmMmar Kajapa IpuBEIEH Ha puc. 2.2.
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Puc. 2.2. — ®opmar kagpa.
Kanp nomxkeH mnepenaBaTtbcs KaK HENpEpbIBHBIA MOTOK OaiT. [IpaBMIIBHOCTH NpPHUHATHS Kajapa
JIOTIOJIHUTEBHO KOHTPOJIUPYETCS IPOBEPKOM KOHTPOIBHON CYMMBI.
Ha puc. 2.3 npuBeneH npumMep nocieaoBaTeabHON nepenayn 3 kaapos. [lepen Hauanom nepenadu u
moclie mepeadn Kaxaoro Kajapa UHTepBaJl MOJTYaHUS MpeBbImaeT 3.5 OaiiTa.
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Puc. 2.3. — IIpumep nepegaum nociea0BaTEILHOCTHA KaIpOB.
[TITIKCH-01 HacTpoeH Ha paboTy CcO CIeAYIOIUMU HHTEpPBAJIaMHU:



CropocTh nepeaaqyu HuTepBaj, Mc, He MeHee
19200 2
9600 4
4800 8
2400 16

[Tone agpeca 3anuMaeT oAUH OAUT. AJpeca BEJOMBIX YCTPOMCTB HaXOAATCs B 1uanas3one 1...247.

4. I'eHepanus M MPOBEePKA KOHTPOJbHOMH CYyMMBI.

Kontponbhas cymma (CRC16) npencraBisier co00i LUKIMYECKUM MPOBEPOYHBIA KOJ Ha OCHOBE
HenpuBoaumoro noiauHoma A001h. Tlepemaromiee ycTpoicTBO GOpMHUPYET KOHTPOJIBHYIO CyMMY JJISI BCEX
OaiiT mepemaBaemoro coobmeHus. I[IpuHMMAalOIee yCTPOHCTBO aHAJIOTHYHBIM 00pazoMm (GopMmupyer
KOHTPOJIbHYIO CyMMYy JJIsl BCeX OalT MPUHATOrO COOOIEHHS M CPaBHUBAET €€ C KOHTPOJIbHOH CyMMOH,
NPUHATON OT Tepenaarouiero ycrpoicrsa. Ilpu HecoBnaneHun cHopMUpOBAaHHON M MPUHATONW KOHTPOJIBHBIX
CYMM T€HEpUPYETCs COOOIIEHHE 00 OmunoKe.

[Torre KOHTPOJIBHON CyMMBI 3aHUMaeT nBa Oaiita. KoHTpoibpHas cymMMa B COOOIICHWUH TEpEIacTCs
MIIaIuM OalToM BHEpe.

MoxHO BBIIENUTH JBa cHocoda (OpMUPOBaHMSI KOHTPOJIBHOM CYMMBI: aITOPUTMUYECKUN U
TaOJIUYHBIN.

4.1. ®opmupoBaHNe KOHTPOJIbHONH CyMMBbI AJITOPUTMHYECKHM CIIOCOOOM.

AnroputMuyeckuii crnocod GopMHpPOBaHUS KOHTPOJIbHON CyMMBI IPOCT B IOHUMAHUU, HO UMEET
Ooiee HU3KOE OBICTpONEHCTBHE IO CpaBHEHHIO ¢ TabmuuHbIM. KoHTponbHas cymma ¢GopMHpyeTcs Mo
CIIEAYIOIIEMY aITOPUTMY:

1. 3arpy3ka CRC peructpa (16 6ut) equaumnamu (FFFFh);

2. uckmoyaromee MJIM ¢ nmepBeimu 8 Outamu Oaiita coobOmenuss u coaepkumbiM CRC
perucrpa;

3. cBUT pe3yJibTaTa Ha O/IMH OUT BIPABo;

4. ecnu cauraemselii outr = 1, uckmouatomee MJIN copepxumoro perucrpa co 3HaueHHUEM

A001h;

5. ecnu caBuraemsiii OuT = 0, MOBTOPUTH 1Iar 3;

6. TOBTOPATH Wary 3, 4, 5 moka He OyyT BBIIIOJHEHbI § CIBUTOB,;

7. ucxmrovaromiee MJIN co caexyromumu 8 6utamu Oaiita coobmenus u coaepxxkumbiM CRC
perucrpa;

8. MOBTOPATH 1aru 3 — 7 moka Bce 0alThl coO00IIeHNs He OyayT 00paOoTaHbI;

9. KOHEYHOE CO/IEPIKUMOE PErucTpa OyIeT coaepkKaTb KOHTPOJIbHYIO CYMMY.

[TonmporpamMma anropuTMu4eckoro (popMupoBaHUs KOHTPOJIBHOM cyMMBbI Ha si3bike [lackans:
type
TsendRecvBuf : array [0..255] of byte;
const
Polynom = $A001;
function GenerateCRC(Buf:TSendRecvBuf;Count:word):word;
var
i:word;
CRC : word;
bitCounter : byte;
begin
CRC:=$FFFF;
for i:=0 to Count - 3 do
begin
CRC:=CRC xor Buffi];
for bitCounter:=0 to 7 do

begin
if (CRC and $0001) = 0 then
CRC:=CRC shr 1
else
begin
CRC:=CRC shr 1;

CRC:=CRC xor Polynom;
end;
end;



end;
result:=CRC;
end;

4.2. ®DopMupoBaHUEe KOHTPOJIbHON CyMMbI TA0JHYHBIM CIIOCOOOM.
[Momamporpamma  TabnuyHoro  ¢GOPMUPOBAHHMS  KOHTPOJIBHOM CyMMBI Ha  sI3bIKE€  acceMouiepa
MHUKpOKOHTposuiepa 8051:

Tablel: ; go/age 01/09 02/0K 03/0B 04/0C 05/0D U6/0E 07/0F
db 000h, Oclh, 081h, 040h, 001h, OcOh, 080h, 041h ;00
db 00lh, OcCO0Oh, 080h, 041h, 000h, Oclh, 081h, 040h
db 00lh, 0cCOh, 08Ch, 041h, 000h, Oclh, 081h, 040h 01
db 000h, Oclh, 081h, 040h, 001h, 0cOh,
db 00lh, OCOh, 080k, 041h, 0O0Oh, OClh, ;02
db 00gh, 0Oclh, 081h, 040h, 001h, O0cOh,
db 000h, Oclh, 081k, 040h, 0O01h, ;03
db 001lh, OCOh, 08Ch, 041h, 01
db 00lh, 0COh, 08Ch, 041h, 0O0O0h, ;04
db 0g0h, 0OClh, 08ih, 040h, 001h,
db 00gh, Oclh, 08ih, 040h, 001h, 080h, 041h ;05
db 00lh, OcO0h, 08Ch, 041h, 0O0O0hL, 081h, 040h
db ggoh, 0Clh, 081ih, 040h, 0O0i1h, 080h, 04lh ;06
db 001lh, OcCOh, 08Ch, 041h, 000h, 081h, 040h
db J0lh, 0OCOh, 08Ch, 041h, 000h, gg1ih, 040h ;07
db 000h, 0OcClh, 081h, 040h, 00lh, O0cOh, 080Ch, 041h
db 00lh, OCO0Oh, 080h, 041h, 000h, Oclh, 081h, 040h ;08
db 000h, 0OcClh, 081h, 040h, 00lh, O0cOh, 080Ch; 041h
db 0ggh, 0Clh, 081h, 040h, 001h, O 080h, 041h ;09
db 00lh, OcOh, 04lh, 000h, 081h, 040h
db 00gh, 0Ocih, 040h, 001h, 080h, 0O41h ;oA
db 001h, OcCOh, 041h, 000h, 081h, 040h
db gglh, 0OCOh, 080Ch, 041k, 000h, 081h, 040h ;0B
db 000h, OcClh, 08ih, 040h, 001h, I 080h, 041h
db 0go0h, 0OClh, 081h, 040h, 001h, O 080h, 041lh ;oc
db gglh, 0COh, 080h, 041h, 000Oh, OC 081h, 040h
db 00lh, 0OcCOh, 08Ch, 041h, 00O0h, OcC 081h, 040h ;0D
db Jooh, 0Clh, 081h, 040h, 001h, OC d80h, 041h
db 001lh, OcOh, 08Ch, 041h, 000h, OcC 081h, 040h ; OE
db 000h, Ocih, 081ih, 040h, 001h, O0CO 080h, 041h
db 000h, 0OcClh, 081h, 040h, 00lh, OcOh, 080Ch;, 041h ;O0F
db 00lh, OCO0Oh, 080h, 041h, 000h, Oclh, 081h, 040h
TableZ: ; og/o08 01/09 02/0A 03/0B 04/0C 0S5/0D 06/0E O7/0F
db 000h, OcOh, Ocih, 001h, 0C3h, 003h, 002Zh, 0OCZh ;00
db gcéh, 006h, 007h, 0C7h, 005h, 0cSh, 0C4h, 004h
db gcch, 00ch, 00Dh, 0OcDh, 0O0Fh, OCFh, OCEh, OOEh ;01
db 0gAh, OCAh, 0CBh, 00Bh, 0CSh, 00%h, 008h, 0OCS8h
db OD8h, 018h, 01%h, 0DSh, 01Bh, ODBh, ODAh, ;02
db 0lEh, ODEh, O0DFh, 01Fh, 0DDh, 01Dh, 01ich,
db gl4h, 0D4h, 0D5h, 015h, 0D7h, 017h, O16h, ;03
db 0pZh, 012h, 013h, 0lih, 0Blh, 0DROh,
db JFOh, 030h, 031h, 033h, O0FE3h, OFZh, ;04
db 036h, OF6h, O0F7h, OF5h, 035h, 034h,
db 03ch, OEcCh, OFDh, OFFh, O03Fh, 03Eh, ;05
db OFAh, 03Ah, 03Bh, 039%h, OFS%Sh, OFEBh;
db 0zg&h, O0OESh, 0ESh, OEBh, 02Bh, 02Ah, ;06
db OEEh, 02Eh, O02Fh, 0ZDh, OEDh, O0ECh,
db 0E4h, 024h, 0Z5h, 0z7h, OE7h, O0E6h, ;07
db 022h, O0E2h, 0E3h, 8Elh, O21h, 020h,
db 0ROh, 060h, 061h, 063h, O0A3h, O0AZh, ;08
db 066h, 0n6h, OATh, 0RSh, I 0&4h,
db 06ch, OACh, OADh, OAFh, 06Fh, 06Eh, ;09
db gaRh, 06Ah, 06Bh, 065h, O0OZA%h, OABh,
db 078h, 0BSh, O0BSh, 0BBh, 07Bh, O07&h, ;0B
db OBEh, O07Eh, O07Fh, 07Dh, OBDh, 0BCh,
db 0B4h, 074h, 075h, 077h, O0B7h, 0B6h, ;0B
db 072h, 0B2h, 0OB3h, 0Blh, O071lh, 070h,
db 050h, 090h, 091h, 093h, 053h, 052h; ;0C
db 0%6h, 056h, 057h, 055h, 094h, 1
db 09ch, 0S5ch, 05Dh, 0S5Fh, 09Eh, OS5Eh ;0D
db 05Ah, 09Ah, 09Bh, 095h, 058h, 098h
db 0S8h, 048h, 049h, 04Bh, 08Bh, 08Ah, 04Ah ; OE
db 04Eh, O0BEh, 08Fh, 08Dh, 04Dh, 04ch, 08ch
db 044h, 0B84h, 085h, 087h, 047h, 046h, 0B6h ;o0F
db 082h, 042h, 043h, 041h, 081h, 080h, 040h




;IIpu Bxome  R2 — konmmdecTBO OalT B COOOIIEHNH,
; Addr_buff — nauanbHsIii agpec Oydepa cooOmeHus
HpH Bbixojie CRC16 — mnammmii 6aiiT KOHTpoJbHON cymMMBI (LB),

CRC16+1 - crapmmii 6aiiT koHTpoIBHOM cymmbl (HB).
GenerateCRC.

mov RO,#Addr_buff ;

mov CRC16,#0FFh ;

mov CRC16+1,#0FFh ;
$11: mov A,@RO ;

xrl A,CRC16 ;

mov B,A ;

mov DPTR #Tablel ;

movc A,@ A+DPTR ;

mov CRC16,CRC16+1 ;

xrl CRC16,A ;

mov A,B ;

mov DPTR #Table?2 ;

movc A,@A+DPTR ;

mov CRC16+1,A ;

inc RO ;

djnz R2,$11 ;

ret

5. Onucanue cCHCTEMbI KOMAaH/I.

5.1. ®ynknuus 03h — yreHue rpynnbl perucTpos.

Oyukius  03h  obecrieynMBaeT UYTEHUE  COJAEPKUMOTO  PETHUCTPOB  BEIOMOIO  yCTPOMCTBA.
[[IupokoBemarenpHas epenaya He nojaepKuBaercs. B 3ampoce Beaymero coaepKUTcs aapec HadyaabHOTO
perucrpa, a TaK)ke KOJIU4YEeCTBO CJIOB JIJISl YTEHUSI.

OTBeT BEAOMOTO COJIEPKUT KOJIHYECTBO BO3BpANIAEMBIX OAaWT W 3ampolleHHBbIC IaHHBIC. Ecmu
KOJIMYECTBO CJIOB B 3ampoce mpesbiiaer 120 (240 Oaiit), pasbueHrne oTBeTa Ha KaJpbhl HE MPOU3BOJIUTCS.
KonnuecTBo Bo3BpalaeMbIx perucTpoB orpannuubaercs 120.

[Ipumep 3ampoca u oTBeTa NpUBEAEH Ha puc. S.1.

3anpoc
Hau. agpec | Had. agpec Kon. Kon.
Appec DYHKUNA HB LB cnos HB | cnos LB CRCLB CRC HB
01h 03h 00h AOh 00h 02h C4h 29h

OtBeT - 3HauyeHne permctpa 00AOh = 1000 (FLOAT)
OaHHble | OaHHble | [JaHHele | [aHHble
HW HB HW LB LW HB LW LB

01h 03h 04h 44h 7Ah 00h 00h CFh 1Ah

Appec OyHkuma | Kon. baar CRCLB CRCHB

Puc. 5.1. - Ilpumep 3anpoca u otBeTa QpyHkuu 03h — 9yTeHne Tpynbl PETUCTPOB.

5.2. ®yukuus 06h — ycranoBka perucrpa.
Oyukmust 06h obecrieunBaeT 3amuch B PerucTp Bemomoro ycrpoiictBa. lllupokoBemnarensHas nepenada He
nojaaepkuBaercs. B 3ampoce Beaymiero coaepKUTCs agpec perucTpa u JaHHbIE 7S 3aMUCH.

OTBeT BEIOMOI0 COBIAAAET C 3aIPOCOM BEAYIIETO M COJIEP)KUT apeC PErucrpa U yCTAaHOBJICHHBIE
nannbie. [Ipumep 3ampoca u oTBeTa MPUBEAEH HA puUC. 5.2.

OyHKIHMS 3a1TUCH UMEET anmnapaTHbIe U IPOrpaMMHBIE OTPAHUYEHMS], ONTIMCAHHbIE B pa3jene 6
“AJlpecHOe MTPOCTPAHCTBO .



3anpoc - peructp 00AOh = 1000 (INT)

Hauy. agpec | Hau. agpec | OaHHsle | [JaHHble
Appec DyHKUMA HB LB HB LB CRCLB CRC HB
01h 06h 00h AOh 03h E8h 89h 56h
OTgeTt
Hay. agppec | Hay. agppec | OaHHbie | [JaHHble
Anpec DOyHKUNA HB LB HB LB CRCLB CRC HB
01h 06h 00h AOh 03h E8h 89h 56h

Puc. 5.2. - Tlpumep 3anpoca u orBeta Gpynkiuu 06h — yctaHOBKa perucrpa.

5.3. ®ynknus 08h — quarnocruka.

Oyuknus 08h mnpenHasHadeHa JUIsi MPOBEPKH CHUCTEMBI CBS3M MEXKAY BEIYIIUM M BEIOMBIM
YCTpOICTBaMH, a TakyKe IJi MPOBEPKU Pa3IMUHbIX BHYTPEHHUX ycCiloBUM Beromoro. lllupokoBemniarensHas
nepeaayda He MOJICPKUBACTCS.

OYHKIMSA HUCIONB3YeT Moje MOAGYHKIUHU ISl KOHKPETU3alWU BBIMOIHIEMOro ACHCTBUS (TECTa).
[Tosrydyenne quarHocTUYeCKO (PyHKIIMK HE OKAa3bIBACT BIUSHUE HA pabOTy BEIOMOTO YCTPOMCTBA.

Hloogpynkyun 00h - é03épam dannwvix 3anpoca.

JlaHHbIe, IEpETaHHBIC B TIOJIC TAHHBIX 3aIIPOCa, TOJDKHBI OBITH BO3BPAIIICHKI B ITOJIC JAHHBIX OTBETA.

[Tpumep 3ampoca u oTBeTa NMPUBEAEH HaA puUC. 5.3.

3anpoc
MoadyHkuna | MoadyHkuma | OaHHble | [daHHble
Appec DOYHKUUA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h AOh 3Ch 98h 1Ah
OTBeT
MoadyHkuna | MoadyHkuwa | OaHHble | [aHHbIe
Appec DyHKUMA HB LB HB LB CRCLB CRC HB
01h 08h 00h 00h AOh 3Ch 98h 1A

Puc. 5.3. - Ilpumep 3anpoca u orBeta noadyukimu 00h - BO3Bpar TaHHBIX 3ampoca.

Hoogpynkuyus 01h — pecmapm onyuii ceasu.

[Tepuepuiinplii TOPT BEAOMOIO YCTPOICTBA AOIKEH ObITh MHULIMAIW3UPOBAH U BHOBB 3aIlyIIEH.

[Tpumep 3ampoca u oTBeTa NpUBEIEH Ha puc. 5.4.

3anpoc
MoadyHkuma | MoadyHkuma | [daHHble | [JaHHble
Appec OYHKLMNA HB LB HE LB CRCLB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He BO3BpalLaeTcs
Puc. 5.4. - Tlpumep 3anpoca u orBeta noadyukiuu 01h - pectapt oniuii cBsI3u.

5.4. O6padoTka oIMOOK.

B ciydae BO3HUKHOBEHMs OIIMOOYHON CHUTyallMy MpHU NMPUHIATUU Kajapa (ommOKa mapurera, omuoka
KaJipa, orMOKa KOHTPOJIBHOW CYMMBI) BEIOMOE YCTPOMCTBO OTBET HE BO3BpAIIACT.

B ciaysae BO3HMKHOBEHHS OMIMOKM B ¢opmare WIM 3HAUYEHUM I[E€peaBaeMbIX JIaHHBIX
(Henmoaep>kuBaeMbIil KOA (YHKIHMH U T. J.) BEAOMOE YCTPOHWCTBO MPUHUMAET Kajp 3ampoca U GopMHUpYeT
OTBET C NMPU3HAKOM U KOAOM OImuOKu. [Ipu3HakoM ommOKH sABJISETCS YCTAHOBICHHBIN B €IMHUILY CTAPIIHii
out B moste pyHkiun. [lox Kox ommOKK OTBOAMTCS OTIENBHOE ToJie B oTBeTe. [IpuMep oTBeTa mpuBeneH Ha
puc. 5.5. Koapl ommbok nmpuBeeHs! B Tadbnuie S.1.



3anpoc - doyHkyma 30h He nogaepxmBaeTcs

Apnpec DyHKUMSA DaHHBIE CRCLB CRC HB
01h 30h XXh XXh
OTBeT
Agpec | ®yHkuus Kon CRCLB | CRCHB
OWNGKK
01h BOh 01h 94h 00h

Puc. 5.5. - Ilpumep oTBeTa mociie BOSHUKHOBEHHS OLTUOKH.

Tabauua 5.1. - Koowvt ouuoox.

Koa ommnoku Ha3Banue Onucanne

01h ILLEGAL FUNCTION [TpuHATHIH KOA QYHKIMK HE MOXKET ObITh 00paboTaH.

02h ILLEGAL DATA ADDRESS Anpec TaHHBIX YKa3aHHBIN B 3aIpoce HE JOCTYIIEH.

03h ILLEGAL DATA VALUE Benuunna, cofepiallacs B MONe JAHHBIX  3ampoca, ABILETCA
HEIONyCTUMOM BEIMYHHOI.

04h SLAVE DEVICE FAILURE IToka IIIIKCH-01 meiTanics BBINOIHUTH 3aTPeOOBAHHOE JICHCTBHE,
IIPOM301IIa HE BOCCTaHABIMBaeMas OLINOKa.

07h NEGATIVE ACKNOWLEDGE gl;}f)(o(ilél-m HE MOJXKET BBIIIOJIHUTH MIPOTrPaMMHYI0 (pyHKIHNIO, IPHHATYIO B

6. AxpecHoe MPOCTPAHCTBO.

Bce peructpsl aapecHOro MpoCTpaHCTBA YCTPOMCTBA JOCTYNHBI JUid yTeHUs. 11 HEKOTOpBIX
PErUCTPOB 3alpelieHa onepanus 3arucH.
Anpeca perucTpoB HaCTPOCUYHBIX MapaMeTpoB B hex Buzae mpuBeneHsl B Tadmuie 6.1.
Anpeca perucTpoB COCTOSHUS IpUBEJEHBI B Tabuuue 6.2. Peructpbl COCTOAHUS OCTYNHBI TOJBKO

JJIA YTCHU .

Anpeca perucTpoB yIpaBieHUs MpuBelneHbl B Tabmuie 6.3. Bce peructpsl ynpaBieHHs] JOCTYIHBI

JJIs 3aIIiCH.

Anpeca perucTpoB KypHasla IpuBeeHbl B Tabuuie 6.4. Peructpsl xypHaia JOCTYIHBI TOJIBKO IS

YTCHUS.

Tabauya 6.1. — Pecucmpuol npozpammupyemuix U HeU3MEeHAEMbIX HACMPOESUHBIX NAPAMEMPOS.

3ABOJICKASI

AJIPEC ITAPAMETP MMH./MAKC. VCTAHOBKA JEMCTBUE
Oo0mue
0x00 Bepcus * 12 Bepcus ycrpoiicTBa
0x01 Cepuitnslii HOMep,
cz;g;:fﬁcgs;zp, * - CepuiiHblii HOMEp yCTpoicTBa
0x02
MIIaJIIee CI0BO
RS-485
0x03 Wpnentuduxarop 1-247 1 Howmep yctpoiicTsa (cereBoii aapec)
CkopocTb nepesiauyl JaHHBIX:
0 — 2400 (6ut/c);
0x04 CkopocTb 0-3 2 1 — 4800 (but/c).
2 -9600 (6ut/c);
3 — 19200 (6ut/c);
KOHTpOJIb Y€THOCTH M CTOTIOBBIE OHTHI:
0 —Her : 2 cromn 6ura
0x05 YeTHOCTH * 0 |- Jla : Yer
2 — la : Heuer




AJIIPEC HAPAMETP MEH/MAKC. | 3enocrast JEWCTBHE
Bxirouenne/Otkimouenne RS-485:
0 — OTKJIIOYEH;
1 — mpu CcHeayIoImEM MPOYTEHUH 3TOTO PETUCTPA
0x06 Bxutouenue * 3 Oynet orkiroyeH Ha 20 cex
2 — TpH CIEAYIONEM IPOYTEHHH 3TOTO PETUCTPa
BKJIFOUAETCSI B HOPMAILHOM PEKUME
3— BKJIIOYEH B HOPMAJIbHOM PEXHUME
0x07 TatimayT " 0 OOHapyKeHHUEe MOTEePH CBS3H (CEK.):
0 — 3ampenieHo.

* - mapamMeTp A0CTYNeH TOJAbKO AJIsl YTeHUS

Taénuya 6.2. — Pecucmpuol cocmoanus.

AJIPEC HAMMEHOBAHHME HA3HAYEHUE INPUMEYAHUE
CBeToanoabl
Peructp cocTosHus KpacHOro 0 —se ropur;
P P 1 — muraer c yacroroif 1.5 I'ry bit 2 — bit 15
0x10 OTHS CBETOIMOAA -
2 — mwuraer ¢ yactorou 3 I'm; 3ape3epBUPOBAHEI
BBICOKOBOJIBTHOT'O BBIKJTIOYATENS
3 — TOPUT MOCTOSHHO.
Peructp cocTosHuS 3€I€HOr0
Ox11 OTHS CBETOMOAA AHaJIOTHYHO PETUCTPY COCTOSIHUA KpacHoro orHs BBB
BBICOKOBOJIBTHOT'O BBIKJIIOYATEINS
Peructp cocrosiHus ceeroguona
0x12 p AMOA | Apanornyno PETUCTPY COCTOSIHUSA KpacHoro oras BBB
KaJTHOPOBKU
Peructp cocrosiHus ceeroguona
0x13 P AMOA | Apanornyno perucTpy cocrostHus KpacHoro orast BBB
MIPOBEPKH U3OJISIHH
Peructp cocrostHus cBETOAMONA
0x14 p AHMOAE | A pasiornamo pErucTpy COCTOSIHUS KpacHOro orisi BBB
suHnn TK
Peructp cocrostHus cBETOAMOIA
0x15 p AHMOAR | A paiornamo pEruCTpy COCTOSIHUS KpacHOro orisi BBB
JuHUM A
Peructp cocrosiHus cBETOAMONA
0x16 p MM A pasornamo pErucTpy cocTosiHusl KpacHoro orusi BBB
JuHuu B
Peructp cocrostHust cBeTOoAMO1A
0x17 p AHMOAR | A pasiornamo pEerucTpy coctosiHusi KpacHoro orusi BBB
suaun C
Peructp cocrostHust cBeTOAMONA
0x18 p AHMOAR | A pasiornamo pEerucTpy coctosiHusi KpacHoro orusi BBB
aBapHuu
HN3mepenne
. 3Ha4yeHus OUTOB
bit 0-6| Kox cocrosaus.
IIPUBEIICHBI B
PerucTp xoa cocTOSIHUS 0 Tabmuue 6.5,
0x20 TﬁHKCI/I " — COCTOSIHHE HE M3MEHSUIOCh C MOMEHTa BOSMOYKHEIC
- . TIOCJIC/THETO YTCHHUS PETHUCTPa
bit7 1 coﬂTOﬂHHe I/ISMeIE’I/IJ'IOCLpC MOMEHTa HOAH
IIPUBE/ICHBI B
HPEABIIYIIEro YTEHHUs PErucTpa. TaGuLe 6.6
0x24 Ilocnennuii pesynbrart 0 — HegOMYCTUMBIN ypPOBEHb
n3Mepenus no guaun TK JIroboe nipyroe 3HaYeHUE — JOIYCTUMBII yPOBEHb
B pexume kaanOpoBKH:
0 — 3aImUTHOE CONPOTUBIIEHUE HE COOTBETCTBYET
HOMUHAITY
0x25 Ilocnennuit pe3ynbrar 1 — xamuOpoBKa ycremHa
U3MEpEHUs TI0 JTUHAHA A 1023 (0x3FF) — BbICOKOE HANPSKEHUE HA JIMHUU
B pexxume mpoBepKH U3OIISAIIH:
0-1000 — compoTtuneHue B KOM
1023 (0x3FF) — BbICOKOE HaNpsKEHHUE HA JIMHUU
Ilocnennuii pesynbrart
0x26 A pesy AHaJOrN4HO PErucTpy pesyabraTa JUHUHA A
n3MepeHus 1o JuHuu B
Ilocnennuii pesynbrar
0x27 A pesy AHaJOrN4YHO PErUCTpy pe3yabTaTa JUHUHA A
n3Mmepenust no juHun C




Taonuya 6.3. — Pecucmpot ynpaenenus.

3ABOJICKAS =
AJIPEC HAPAMETP MHUH./MAKC. | ycr A HOBKA JIECTBUE
Oo0mue
. 0 — HOpMaJBHBIHA PEeKUM PaOOTHI
0x30 IToBTOpHBIH MycK 0-65535 0 p P p .
JIro6oe npyroe 3HaYeHHE — HOBTOPHBIH MycK
0 — »KypHaJI 3aKpBIT, BCE PETHCTPHI )KypHaIa
. HEaKTHBHBI (KypHAJI HEJAOCTYIICH JJIsl YTCHHS
Howmep BbIOpaHHOi (xyp JIOCTYTICH L ’
IITKCH-01 MoxeT BHOCUTH 3aIlUCH B KypHa)
3aIKCH B XKypHAJe,
0x3F B IIOPSIZIKE OT 0-65535 0
Jpyrue 3HaYCHUS — KYPHAT OTKPHIBACTCS IS
0oJiee HOBBIX 1O
YTEHUS, 3aIIOJTHAIOTCSI PETUCTPHI )KypHAaNa (Tepex
OoIee cTaphIx
3armceio B KypHan [IIIKCH-01 npruocranaBnmBaet
paboTy, OKHas 3aKPBITHS YTCHHUS KypHaJIa)

Tabnuuya 6.4. — Pecucmpul scypnana.

AJIPEC HAUMEHOBAHUE JEWNCTBUE
Oo0mue
Howmep xonmn xyprana. Eciu ¢ MOMeHTa HocietHero
0x40 Howmep xypHana, crapiee cioBo
OTKPBITHS JKypHAJa B XypHaJ ObIIM BHECCHBI M3MEHEHH,
HOMep yBenuuuBaeTcs. Ecim sxypHan Obl1 nenopueH, npu
0x41 Howmep xypnana, muaamee ciopo | Bmouennu IIIIKCH-01 HOBbI# myCTOM XKypHaT UMEET
Homep 0
- Yuco 3anuceit SBisieTCs MaKCUMaJIbHBIM A0y CTUMBIM
0x42 Yucno 3anuceit B )KypHaje N
3Ha4YEHHEM JUIsl perucTpa HoMepa BEIOpaHHOW 3aIHCH
0x43 L —— Uucno 3anuceld, KOTOpbIE AOCTYIHBI B pErUCcTpax 3alucen
JKypHaJa
IIpounTannas 3anuch 1
0x44 CrnoBo 2 3anucu
BeiOpanHas B xypHaje 3amuch, popMmar 3amnucu oricaH B
0x45 Croso 1 3anucu
0x46 CroBo 0 3anmcu rabumue 6.7
IIpounTanHas 3anuch 2
0x47 CroBo 2 3anmcu
0x48 Croso 1 3anmcu 3armuchk, 10 BpEMEHH c/iejlaHHast iepe]] BHIOpaHHO# 3aMKiChI0
0x49 Croso 0 3anmcu
IpounTanHas 3anuch 3
0x4A CroBo 2 3anmcu
0x4B Croso 1 3anmcu 3anucek, caeIaHHas Iepest 3alUChi0 BhIIIE
0x4C Croso 0 3anmcu
IIpounTannas 3anuck 4
0x4D CroBo 2 3anmcu
0x4E Croso 1 3anmcu 3anucek, caeIaHHas Iepest 3alUChi0 BhIIIE
0x4F Croso 0 3anmcu
IIpoyuTaHHas 3anUCh S
0x50 CnoBo 2 3anucu
0x51 Cnoso 1 3ammcu 3anwuch, caenaHHas Tepe] 3aUChI0 BBIIIE
0x52 Croso 0 3anmcu
IIpounTaHHas 3anMUCh 6
0x53 CroBo 2 3anmcu
0x54 Cnoso 1 3ammcu 3anwuch, caenaHHas Tepe] 3aUChI0 BBIIIE
0x55 Croso 0 3anmcu
IIpoyuTanHas 3anuch 7
0x56 CroBo 2 3anmcu
0x57 Cnoso 1 3ammcu 3anwuch, cAenaHHas Tepe] 3aUChI0 BBIIIE
0x58 Croso 0 3anmcu
IIpounTanHas 3anuch 8
0x59 CrnoBo 2 3anmcu
3armuchk, caeaanHas epe]] 3aluchio BbIIIe
0x5A Croso 1 3anmcu
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AJIPEC HAMMEHOBAHMUE JENUCTBUE
0x5B Crnoso 0 3anucu
IIpouyuTanHas 3anuch 9
0x5C C110B0 2 3amucu
0x5D CroBo 1 3ammcn 3anmcek, caemanHas Iepest 3aUChi0 BEIIIE
0x5SE Crnoso 0 3amucu
IMpouyutannas 3anuck 10
0x5SF C11oB0 2 3amnucu
0x60 CroBo 1 3ammcn 3anmcek, caemanHas Iepest 3aUChi0 BEIIIE
0x61 Crnoso 0 3amucu
IMpouyutannas 3anuck 11
0x62 C110B0 2 3amucu
0x63 CraoBo 1 3ammcn 3anmcek, caemanHas Iepest 3aUChi0 BEIIIE
0x64 Crnoso 0 3amucu
IIpouuTtanHas 3anuch 12
0x65 C110B0 2 3amucu
0x66 CraoBo 1 3ammcn 3anmcek, caemanHas Iepest 3aUChi0 BEIIIE
0x67 Crnoso 0 3amucu
IIpoyuTtanHas 3anuch 13
0x68 C1oBo 2 3amnucu
0x69 Cnoso 1 3amucu 3anuch, cAeslaHHas Iepe]] 3aUChI0 BBILLIE
0x6A Cnoso 0 3amucu
IIpoyuTtanHas 3anuch 14
0x6B C1oBo 2 3amnucu
0x6C CioBo 1 3anncu 3anuch, cAeslaHHas Iepe]] 3aUChI0 BBILLIE
0x6D Cnoso 0 3amucu
IIpoyuTtanHas 3anuck 15
0x6E C1oBo 2 3amnucu
0x6F CioBo 1 3anncu 3anuch, cAelaHHas Iepe]] 3aUChI0 BBILLIE
0x70 Cnogo 0 3ammcu
IIpoyuTtanHas 3anuch 16
0x71 CnoBo 2 3anmcu
0x72 CioBo 1 3anncu 3anuch, cAeslaHHas Iepe]] 3alUChI0 BhILLIE
0x73 Cnogo 0 3ammcu
IIpounTanHas 3anuch 17
0x74 CioBo 2 3amnucu
0x75 CroBo 1 3anmucu 3anuch, cAenaHHas Hepe] 3aUChI0 BBIIIE
0x76 Cnoso 0 3amucu
IIpouurannas 3anuch 18
0x77 CJ10B0 2 3amnucu
0x78 Croso 1 3anmcu 3anuce, caemaHHas Iepest 3alUChIO BhIIIE
0x79 Crnoso 0 3amnucu
IIpouurannas 3anuch 19
0x7A CJ10B0 2 3amnucu
0x7B Croso 1 3anmcu 3anuce, caeIaHHas Iepest 3alUChIO BhIIIE
0x7C Crnoso 0 3anucu
IpounTanHas 3anuch 20
0x7D C110B0 2 3amnucu
0x7E Cnoso 1 3amucu 3anwuch, caenaHHas Tepe] 3aUChI0 BBIIIE
0x7F Crnoso 0 3amnucu
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Tabnuua 6.5. —3nauenusn oumos kooa cocmoanus INNIKCH-01.

KOJ

7.0 BUTHI HA3HAYEHUE
m=0 |IloAroToBHTEIEHOE COCTOSHUE
0b00mxxxxx | m=1 |CocTosHre U3MEPEHHU
X JIroOble 3HAYEHUS
c=0 | Bsxom Ha pabOYIHiA pexKUM
0b000000cx | c¢=1 |Ilay3a 2 MHH IIE€PEN U3MEPEHUAMHU
X | JIroOble 3HaYeHUS
0b0000001s | 5= O>xuyiaHue BHIOOpa peXMMa KaJTHOpOBKH
=1 | BblOpaH peKuM KaIuOpOBKU
t=0 |Pexum kannOpoBKH
t=1 | Pexxum n3amepeHus conpoTUBICHUS
ep=00 | Uner usmepeHue no JINHUH
ep=01 | Mi3MepeHue 1o JMHUHU 3aBEPIICHO YCIEHIIHO
0b001tepll ep=10 | 3mepeHue no JMHUY 3aBEPILIEHO HEYCIEIHO
ep=11 | 3mepeHne mo TMHUN HE TPOBOIIIOCH, HA JIMHUH BEICOKOE HAIPSKCHUE
11=00 |JImaus TK
11=01 |JIuauS A
11I=10 |JIunusa B
llI=11 |JIunausa C

Tabauua 6.6. —Koowt cocmoanus INIIKCH-01.

KOJ

3HAYEHUE

0x00

BBIXO,Z[ Ha pa60q1/1171 PEKHUM ITOCJIC BKIIOYCHHUA MU TAHUA

0x02

Osxuganne BeIOOpa pexxnma «KamnbpoBkay

0x03

Br1OpaH pexxuM KaTnOpOBKH

0x20

Wnet usmepenne no smand TK 11 kannOpoBKu

0x21

Wpger m3MepeHne 1o JIMHUN A JUIs KATHOPOBKH

0x22

Wpner m3mepenwne 1o tuHUH B i kanuOpoBKu

0x23

Wner m3mepenne no simauH C Ui KaTuOpOBKH

0x24

W3MepeH onyCTUMBIHA 1Tl KanuOpoBKH curaan auand TK

0x25

OTtkanmOpoBaHa TUHAS A

0x26

OtkanmbOpoBaHa nuHus B

0x27

Otkanmmbposana nuHM C

0x28

V3MepeH HeoImy cTUMBIH [Tt KanunOpoBky curHai guHnn TK

0x29

Jlunust A He MoruIa OBITh OTKAIMOpOBaHa

0x2A

Jlunust B He Morya ObITh OTKaIMOpOBaHa

0x2B

Jlunmst C He Moryia OBITh OTKAJIMOpOBaHa

0x2D

[Tpu xkanuOpoBKe OBLIO BHICOKOE HAIIPSHKEHHE Ha JIMHUK A

0x2E

[Tpu xanuOpoBKe OBUIO BHICOKOE HAIPsDKEHHE Ha JIMHUK B

0x2F

[Tpu xanuOpoBKe OBUIO BHICOKOE HampshkeHue Ha tuHuK C

0x30

Wnet uzmepenue no auaun TK

0x31

Wnet u3mepeHue 1o JUHUKM A

0x32

Wnet uzmepenue no jauauu B

0x33

Wnet uzmepenue no aunuu C

0x34

W3mepen gonyctuMslil curnan nuaun TK

0x35

I/I3MCPGHO COIMPOTUBJICHUC M30JISILIUHN JIMHUN A

0x36

I/I3MCPGHO COIMPOTUBJICHUC M30JISIIIUHN JIMHUA B

0x37

I/I3M€pGHO COIMPOTUBJICHUC M30JISIIIUHN JIMHUN C

0x38

W3mepen Henonyctumsiil curHan tuHun TK

0x3D

Bricokoe HampsiKeHHE Ha JIMHUU A

0x3E

Bricokoe HampsbkeHue Ha JinHuu B

0x3F

Bricokoe HanpsbkeHue Ha auHun C
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Taobnuya 6.7. —@opmam 3anucu Hcypuana.

CJIOBO 2

CJIOBO 1

CJIOBO 0

15..0 15..0 15..0 BUTHBI HA3HAYEHUE
=0 Coxkpamennsiid popmar (mrs TK wmm TK u ere o1HO# JTHHUH)
ObxxxxxfTT f=1 Iomusrit popmar (it TK v HECKOMBKUX JIMHUI)
TTTTTTTT| TTTTTTTTTT |Pesynsrar mo TK, ananornuno peructpy cocrostaus TK
X JIroOble 3HaUEHUS
CoxkpateHHbIH hopmar, pe3ynbTar Toabko no TK
0bOKO0OOTT K=0 Pe3ynbrat nosyyeH B pexuMe IPOBEPKU U3OISALUU
TTTTTTTT K=1 Pe3ynbraT nosyueH B pexxume KalnOpOBKU
X JIroOble 3HaUEHUS
CokparieHHbIl popmar, pe3ynsTar o TK u oHON THHIH
Mo>keT OBITh ITOIYYeH TOIBKO B PEIKIME MPOBEPKU U3OILIIIHH
EEEEEEEEEE | Bropoii pe3ynbrar, aHaJIOTHYHO PETUCTPY COCTOSHUS A
Obxxxxxxxx | O0bEEE110TT 11=01 Bropoii pe3ynbraT mo auHAn A
HEEEEEEE TTTTTTTT 11=10 Bropoti pe3ynbTar mo JuHUN B
11=11 Bropoii pe3ynbrar no auaNN C
H=0 Ha nmuHMm BTOpOTO pe3ynbraTa He OBUIO BRICOKOTO HAIPSDKEHHS
H=1 Ha nuHuM BTOpOro pe3ylibTaTa ObUIO BBICOKOE HAIPSKEHUE
[MonubIit popmar, pedyasTar 1o TK u AByM JTUHHSIM
Mo>keT OBITh MOyYeH TOJIBKO B PEKUME MIPOBEPKU U3OIIAIUH
FFFFFFFFFF | Tpetuii pe3ynapTat, aHaJOTMYHO PETUCTPY COCTOSTHUSA A
ObxxxxxxxXx | ObFFFFFFHE | ObEOL1111TT 11=011 Bropoii u Tperuii pe3ynbraT 1o iuHusAM A U B
XXXIFFFF EEEEEEEE TTTTTTTT 11=101 Bropoii u Tperuii pe3yabraT mo auHUAM A u C
1l1=110 Bropoii u Tpetuit pesynprat o guHusM B u C
=0 Ha muanm TpeThero pesyibraTa He OBLIO BEICOKOTO HANIPSKEHUS
I=1 Ha nmmHnm TpeThero pe3ysapraTa ObIIO BRICOKOE HAMMPSDKEHHE
[MomupIit popmar, pe3yIbTaT IO BCEM JTHHHUIM
AAAAAAAAAA |Pe3ynbTaT 1o IMHUA A, aHAJIOTHYHO PETUCTPY COCTOSHUSA A
ObJCCCCCCC | ObBBBBBBHA | ObAK1111TT| BBBBBBBBBB |Pesyubrar mo nuHnu B, aHaIOrHYHO PETHCTPY COCTOSHUS A
CCCIBBBB AAAAAAAA TTTTTTTT| CCCCCCCCCC |PesympraT no mann C, aHAJIOTHYHO PETUCTPY COCTOSHHUS A
J=0 Ha nuanu C He GBII0 BBICOKOTO HAIPSDKEHUS
J=1 Ha nmanu C 65U10 BEICOKOE HAIPSKEHUE

7. Iloae3nblie CCHIJIKH.

JIOTIOTHUTEIbHY O HHPOPMAIIHIO MOXKHO HAMTH IO CIEAYIOIINM aJpecam:
1. https://novatek-electro.ru — odurnansusiii caiit OO0 «HOBATEK-3JIEKTPO»;

2. http://www.modbus.org/ - caiiT, nocsieHHslid crangapry MODBUS;

3. http://www.rs485.com/ - caiiT, OCBSLIEHHbI}N NOcie0BaTebHbIM HHTEepdeiicam EIA/TIA-232,

EIA/TIA- 422, EIA/TIA-485;
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