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1. O61mue noJ10:KeHHus1

IIporokon SPR-MODBUS cayxuT s opraHum3aliid OOMEHa JaHHBIMH MEXIY
mpubopom «SIXOHT-161» ® mepcoHaTbHBIM KOMITBIOTEPOM  (IIPOTPaMMHPYEMBIM
JIOTHYECKUM KOHTpouiepoM) mo uaTepdeticy EIA/TIA-485. B ocHOBY mpoTokona oOMeHa
nonoxeH nporokonl MODBUS-RTU. Ero orauuue OT CTaHIApTHOTO 3aKIOYAETCs B
nmojyiepxkke nmpubdopom «IXOHT-16M1» orpannyeHHOr0 Habopa KOMaH].

Ilpn mocTpoeHMH CeTH HCIONb3yeTCs HPUHIMIT OpraHM3alMy BeXyIINii-BeJOMBIH
(master-slave). B cetn MoXeT MpHUCYTCTBOBAaTh TOJIBKO OJMH BEIYIIMH y3el M HECKOJIBKO
BEJIOMBIX y3JIOB. B KauecTBe BeIyllero ysia BBICTYNAeT IEePCOHAJIbHBII KOMITBIOTED JINOO
MPOrPaMMHPYEMBIH JIOTHYECKUIT KOHTPOJIEP, B KaueCTBE BEAOMBIX Y3JIOB — TNPHOOPHI
WIXOHT-161» u niobble Apyrue mprOOpSHI, MOAACPIKUBAIOIINE KIACCHYSCKHH MPOTOKOI
MODBUS-RTU. Ilpu pgaHHOH OpraHu3allid HMHUIMATOPOM IHKIOB OOMEHa MOXKET
BBICTYIATh UCKIIOUUTEIBHO BEIYMNil y3e.

3anpocsl BEIyNIEro y3/a - WHINBHAYyaJbHBIE (agpecyeMble K KOHKPETHOMY Y3IIy).
BemoMble y37BI  OCYIIECTBISIOT IiepeAady, OTBedas Ha WHAWBHIYaJbHBIC 3alpOCHI
Beayuiero y3na. [Ipu oOHapy)keHHH OIMOOK B IMOJYYEHHH 3aIIPOCOB, JINOO HEBO3MOXKHOCTH
BBINIOJTHEHUS TIOJTyYSHHOH KOMaH[bI, BEJOMBIN y3ed, B KayeCcTBE OTBETa, TeHEpUpYeT
coo01ieHne 00 ommoke.

BxonHoit umnenanc npuemuuka RS-485 mpubopa «IXOHT-161» — 1/8 enunuyHO#M
Harpys3KH.

2. ®opmaThsl COOOIIEHMIT

IIpoTokon oOMeHa HMeEET YEeTKO OIlpejaeleHHble (opmaTel coobuieHuil. Hinke
onucekiBaercsi Gopmar Oaiit u dopmar kanpos. CobGironenue (opMaToB obecrieunBaeT
MPaBUIIBHOCTh U YCTOWYUBOCTD (DYHKIIMOHUPOBAHUS CETH.

2.1 dopmar Oaiita

Monymu HacTpoeHBl Ha paboTy B Qopmare 8N1 — 8 OWT maHHBIX, 0e3 KOHTPOIA
naputera, 1 crom OuT.

Ilepenagya GaifT ocymiecTBisieTcs Ha CKOpPOCTsX, kpaTHbIx 1200 6ut/c - 1200, 2400,
4800, 9600,14400,19200.

[pu n3roropneHnn, mpuOOPHI HACTPAUBAIOTCS Ha PaboTy co ckopocThio 9600 Out/c.

2.2 ®dopmar kaapa

JlnnHa Kajpa 3aBHCHT OT THHA (YHKLMH B 3ampoce ¥, B OOIIEeM ciyyae, He JOJDKHA
mpeBeimark 25 Oait. KoHTpoms OKOHYaHWS Kaapa OCYHIECTBISETCS IPH  ITOMOIIH
WHTEpBajla MOJTYaHHMs, JUTMHON HEe MEHee BpeMEeHH Tniepenaun 3,5 OaiT.
dopmart Kajpa npuBeeH Ha puc. 1.

WHTEPBAJI MOJIYAHUSI > 3,5 BAUT
AJIPEC 1 BAUT
DOYHKIS | BAWT
JIAHHBIE JI0 21 BAUT
KOHTPOJIEHA S CYMMA 2 BAITA
UHTEPBAJI MOJTYAHUS > 3,5 BAWUT
puc. 1
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Kanp nomken mepenaBaThesi Kak HENPEPBHIBHBIM IMOTOK OalT. IIpaBMIIBHOCTH MPUHSATHS
Kajipa JAOTOJIHUTENIEHO KOHTPOJIUPYETCS IPOBEPKOI KOHTPOIBHOM CYMMBL.

3. 'enepanus ¥ NpoBepKa KOHTPOJIbHON CyMMBI

Kontponshas cymma CRC16 npenctaBnseT co00i NUKIMYECKUN TIPOBEPOUHBIN KO Ha
ocHoBe HempuBogumoro mnonuHoma AO0Olh. Tlepenaromnee yctpoiicTBO (GopMHpyeT
KOHTPOJBHYIO CyMMy IUIsI Bcex Oalit mepemaBaemoro coobmenns. [Ipuanmmaromee
YCTPOHCTBO aHAJOTWYHBIM 00pa3oM (QOpMHUpPYET KOHTPONBHYIO CyMMYy Ui BCeX OalT
NIPUHATOTO COOONIEHUSI W CPaBHHBAET €€ C KOHTPONBHOI CyMMOMH, INpPHHSTOH OT
nepenamomero ycrpoicrsa. IIpm HecoBmageHHMH CQOPMHPOBAHHOM W  HIPHHSATOH
KOHTPOJIBHBIX CyMM HPHHATHIA NMaKeT JaHHBIX oTOpackiBaercs. [lone KOHTPOIBHON CyMMBI
3aHMMaeT JBa OaliTa. KOHTponbHas cymMMa B cOOOLIEHMH IepeaeTcss MIaJUuM OaiToM
Briepe]1. Hrke npuBOAMTCS ONMCcaHue anropuTMuIeckoro crnocoba ¢popmuposanus CRC16.

3.1 ®opMupoOBaHUE KOHTPOJIBbHOMN CYMMBI aJITOPHTMHUYECKUM CIIOCO00OM
KonTponsHas cymma hopMupyeTcst 1o CIeIyIomeMy alrOpHTMy:
1. 3arpy3ka CRC peructpa (16 6ur) emuannamu (0XFFFF).
2. ucxmoyvaromiee MJIU ¢ meppeiMu 8 Outamu Oaiita cCOOOIEHUS B COICPKUMBIM
CRC perucrpa.
3. CIBUT pe3ysibTaTa Ha OIMH OUT BIIPABO.
4. ecnu cauraeMsiii OuT = 1, uckirouaroree MJIN comepxiuMoro peructpa co
3HaueHueM 0xA001.
5. ecnu caBuraemblii 6uT = 0, MOBTOPHUTSH Imar 3.
6. IOBTOPATH mary 3, 4, 5 moka He OyIyT BHINIOIHEHBI 8 CTBUTOB.
7. uckmouatoriee MJIN co cnemyrommmu 8§ Ouramu 6aiita cCOOOMIEHUS U
conepxumbiM CRC peructpa.
8. moBTOpPATH mary 3 — 7 moka Bce 0aifTe cooOmmenns He OyayT 0OpaboTaHEL.
9. KOHEYHOE COJEPIKMMOE PETHCTpa OyIeT coliepikaTh KOHTPOJIBHYIO CyMMY.

IIpumep peanusaunu anropurma pacuera CRC16 Ha si3pike PASCAL npencTaBieH B
MPUIOKEHUH 1.

4. ®opmaThl AAaHHBIX
[pudop «IXOHT-161» nmeer 2 popmaTa IporpaMMHO-TOCTYIIHBIX PETHCTPOB:

TUIT PABMEPHOCTDH JINATIAZOH TTPUMEYAHUE
WORD 2 Oaiita 0...65535 0e33HAKOBOE 1IEJI0e
ARH 20 Gaiit

4.1 ®opmat WORD
dopmar 6e33HaKOBOE LETI0e:
HB LB
15...8 7...0
JlaHHBIE TepeIatoTCs CTapIuM 0aliTOM BIEpe.

4.2 ®opmat ARH
dopmaT mpeaHa3HAuCH I XpaHEHUs apXUBHOH 3amucu npubdopa. [leramsHoe
onmcanue GpopMaTa IpuBeneHo B paznene 6.1.31
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5. Onucanue cucTeMbl KOMaH/

5.1 ®ynknus 03h — yrenune rpynnel perucTpoB

Oyukims 03h obecrieurBaeT YTEHUE COJCPKUMOTO PETUCTPOB BEIOMOTO YCTPOUCTBA.
B 3ampoce Bemymiero COAEPKUTCS agpec HAyaJbHOTO DPErucTpa, a TaKKe KOJIUYECTBO
PETUCTPOB AT YTEHHUSL.
OTBEeT BEJOMOTO CONEPKUT KOJNMYECTBO BO3BpAIAEMBIX OalT M 3alpOIICHHBIC ITaHHBIE.
dopmart 3ampoca 1 OTBeTa MPUBEAEH Ha puC. 2.

3AIIPOC OTBET
AJIPEC AJIPEC
OYHKIMA OYHKIMA

HAUY. AJZIPEC (HB) KOJI-BO BAWIT
HAY. AJIPEC (LB) JIAHHBIE (HB)
KOJI. PETICTPOB (HB) JIAHHBIE (LB)

KOJI. PETUCTPOB (LB) CRC (LB)

CRC (LB) CRC (HB)

CRC (HB)
puc. 2

5.2 ®ynkuus 06h — ycranoBka peructpa

Oynkus 06h obecneurBaeT 3amuch B PETUCTP BEAOMOro ycrpoiictBa. B 3ampoce
BEIYILIEr0 COAEPKUTCS a/Ipec Perucrpa v JaHHble JIs 3amiucu. OTBET BEJOMOIO COBIIAAaeT
C 3alpoCOM BEIYILIEr0 M COJACPIKHUT aJpec periucTpa W yCTaHOBJIEHHBIE JNaHHbIe. Dopmar
3ampoca M OTBeTa NMPUBENEH Ha pHC. 3.

DyHKIMA 3a1MCH UMEET OTPaHUYEHUS, OTIMCAHHBIE B pa3ziene “AnpecHoe
MIPOCTPAHCTBO”.

3ATIPOC OTBET
AJIPEC AJIPEC
OYHKINS OYHKINS
AJIPEC (HB) AJIPEC (HB)
AJIPEC (LB) AJIPEC (LB)
JIAHHBIE (HB) JTAHHBIE (HB)
JAHHBIE (LB) JIAHHBIE (LB)
CRC (LB) CRC (LB)
CRC (HB) CRC (HB)
puc. 3

5.3. ®yukuus 10h — ycraHoBKa rpynnbl perucTpos.

Oynkmua 10h obecriednBaeT 3ammch TPYNIBI PETHCTPOB BEIOMOTO YCTpoOWCTBa. B
3ampoce BEAYNIETO CONCPIKUTCS aIpec pEerucrpa, KOIMYECTBO PETHCTPOB, oOIee
KOJIMYECTBO OalT NaHHBIX M JaHHBIe JuIsi 3anucH. OTBET BEIOMOTO COAEPXKUT ajpec
perucTpa ¥ Koau4ecTBo peructpos. dopmar 3amnpoca u oTBeTa NpUBEAEH Ha puc. 4.
OyHKIMSA 3alTUCH UMEET OrpaHUUEHUs], OIIMCAHHBIE B pa3jese “AIpecHoe NPOCTPaHCTBO .
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3AIPOC OTBET
AJIPEC AJIPEC
DOYHKLMSA OYHKLMSA

HAY. AJIPEC (HB)

HAY. AJIPEC (HB)

HAU. AJIPEC (LB)

HAU. AJIPEC (LB)

KOJI. PETVICTPOB (HB)

KOJI. PECHICTPOB (HB)

KOJI. PETICTPOB (LB)

KOJI. PETMCTPOB (LB)

KOJI-BO BAWT

CRC (LB)

JTAHHEIE (HB)

CRC (HB)

JTAHHEIE (LB)

JIAHHBIE (HB)

JTAHHBIE (LB)

CRC (LB)

CRC (HB)

puc. 4

5.4 O6paboTka OLINOOK.
B ciydae BO3HMKHOBeHHs OMHMOOYHOH CHUTyalMud B Mpolecce NMPUHATHS Kaapa (ommOka
MapuTeTa, OmuOKa Kajapa, ONIMOKa KOHTPOJBHONH CYMMBI) BEOMOE yCTPOHCTBO OTBET He
BO3BpaIIaeT.
B ciyyae BO3HMKHOBeHMs OIIMOKK B (opmaTe WM 3HAYECHHH IEpelaBaeMbIX JAHHBIX
(HemonepKuBaeMblil KoJ (YHKIMM M T. J1.) BEIOMOE YCTPOMCTBO (popMHpPYyeT OTBET C
MPU3HAKOM M KOJOM OMIMOKH. [Ipu3HaKoM OMIMOKH SBIISETCS YCTAaHOBJICHHBIH B €AMHUILY
crapuuii 6ut B nosie GpyHkmu. Ilox Koa ommrOKN OTBOAUTCS OTAEIBHOE 10JIE B OTBETE.
[Ipumep otBeta npuBeaeH Ha puc. 5. Koxsl ommbok npuseneHs! B Taduuie 1.

3ampoc — pysakuus 47h He moanepKUBaAETCS:

3AIIPOC OTBET
AJIPEC 10h AJIPEC 10h
OYHKIS 47h OYHKLA C7h
AJIPEC (HB) 00h KOJJ OHIMBKN 0lh
AJIPEC (LB) 00h CRC (LB) XX
JIAHHBIE (HB) 00h CRC (HB) XX
JIAHHBIE (LB) 00h
CRC (LB) XX
CRC (HB) XX
puc. 5
tabauna 1 — KoJpl OIIMOOK.
KO
OIIMEKI HA3BAHUE OIIMCAHUE
0lh LLEGAL FUNCTION [puHsTHIil KO GYHKINH HE MOXET OBITh 00paboTan
Ha BEJIOMOM
02h ILLEGAL DATA ADDRESS Azpec TaHHBIX YKa3aHHBIM B 3ampoce HE JOCTYINEH
JTAHHOMY BEJOMOMY
03h ILLEGAL DATA VALUE Bennuuna coziepalliasCs B TONE JAHHEIX 3ampoca
ABJIAETCS HE JIOMYCTUMOM BEJIMYMHOM /1711 BEIOMOTO
Tloka BeOMBIii MBITANCS BBIIOJHUTH 3aTpeOOBaHHOE
04h SLAVE DEVICE FAILURE JecTBUE  MPOM30ILIA HE  BOCCTaHaBIMBaeMas
omnbka
07h NEGATIVE Benomblii HE MOXET BBIIOJNHHUTH IIPOTPAMMHYIO
ACKNOWLEDGE (YHKIHIO, TIPUHSTYIO B 3aIpoce

CKayaHo ¢
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6.1 Peructpnl npudopa « AXOHT-161».
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Tabimma 2
AJIPEC PA3MEP HAUMEHOBAHUE s
o VIR PEI'ICTPA (POPMAT) TIAPAMETPA PVLALASIOIE SE LACIEE LA
. . =1 : - IXOHT-161
1 03h 0000h 2 Gaiita(WORD) ID ycrpoiictBa =5 - IXOHT-161-01
2 03h, 06h 0001h 2 Gaitra(WORD) CeTeBOil azpec 1247
3 03h, 06h 0002h 2 Gaitra(WORD) CKOPOCTH 06MEHa =1 : - 12006ut/c
=2 : - 24006u1/c
=3 : - 48006wut/c
=4 : - 96006uT/c
=5 : - 144006ut/c
=6 : - 192006u1/c
4 03h 0003..000Ah | 2 Gaitra(WORD) | craryc meiipos HIC1.8
& CTaTyC BBIXOZI0B
5 03h 000Bh 2 Gaiira(WORD) ACTITLS
6 03h 000C..0013h 2 Gaiita(WORD) | craryc nuieitos 11C9..16
o CTaTyC BBIXO10B
7 03h 0014h 2 Gaitra(WORD) ACITTo. 16
8 03h 0015h 2 Gaiira(WORD) | CT&TYC BEIXOIIOB I 1
BbIXOJa OIIOBEIEHUE
9 03h 0016h 2 Gaiita(WORD) CTaTyc HCTOTHHKA
IIATaHUs
10 03]}’0?161” 0017..0019h 2 Gaitra(WORD) qackl
1| OO0 go1a.001Ch | 2 Gaitra(WORD) KareHaps
12 03h, 06h 001D..0024h | 2 Gaiira(WORD) rpymma 1icl.8
13 03h, 06h 0025..002Ch | 2 Gaiita(WORD) rpyIma 1Ic9..16
14 03h 002Dh 2 Gaiita(WORD) CYETYUK apXuBa
15 03h, 06h 002E..0030h | 2 Gaiira(WORD) pesxuM paGoTe!
BBIXOJ0B ITLH
16 03h, 06h 0031..0033h 2 Gaiira(WORD) | PEXHM paboThl Bbixona
OIIOBEIIEHWE
17 06h 0034h 2 Gaitra(WORD) Y“PaBﬂeHnlgé‘me“q’aM“
18 06h 0035h 2 Gaiira(WORD) Y“PaBHeHPII;CrPYHHaM“
19 06h 0036h 2 Gaiita(WORD) BBIOOp MHTEpdeiica
20 06h 0037h 2 6aiita(WORD) cOpoc PIN KOJIOB
21 06h 0038h 2 Gaiira(WORD) cbpoc 3ByKoBOit 53h
CHUTHaJIM3allunu
22 03h, 06h 0050..0057h 2 Gaiita(WORD) TaKTHKA I1ICI..8
23 03h, 06h 0058..005Fh 2 Gaiita(WORD) TAKTHKa ACIITI..8
24 03h, 06h 0060..0067h 2 6aiitra(WORD) KBUTHPOBAHME LICI..8
25 03h, 06h 0068..006Fh 2 Gaiira(WORD) Hepe3anpoc LC..8
26 03h, 06h 0070..0077h 2 Gaitra(WORD) | BPeMA “HHTI%FIP?POBE‘H“’I

CKayaHo ¢
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TaKTHUKa BbIJa4YH

3aIiCh apXUBa

27 03h, 06h 0078..007Fh 2 Gaitra(WORD) OXpAHHO TPEBOTH
HICI..8
AJIPEC PA3BMEP HAMMEHOBAHUE o
_ COEIILT] PETHUCTPA (®OPMAT) TIAPAMETPA AVAAS O AL
28 03h, 06h 0080..0087h | 2 Gaiita(WORD) TaKTHKa B3ATHA Ha
OXpaHy LICI..8
29 03h, 06h 00A0..00A7h | 2 Gaiira(WORD) TaKTHKA L1C9..16
30 03h, 06h 00A8..00AFh | 2 Gaitra(WORD) TAKTHKA ACIITY..16
31 03h, 06h 00B0..00B7h 2 Gaiita(WORD) KBUTHPOBAHUE 11ICY..16
32 03h, 06h 00B8..00BFh 2 Gaiira(WORD) repe3arnpoc ICY..16
33 03h, 06h 00C0..00C7h | 2 Gaiira(WORD) | BPEMA “fgg PI%POB*‘H“"
TaKTHKa BbIIA4YH
34 03h, 06h 00C8..00CFh | 2 Gaitra(WORD) OXpaHHOI! TPeBOTH
111C9..16
35 03h,06h | 00D0.00D7h | 2 Gaiira(WORD) TAKTHKA BSATHA Ha
OXpaHy IICY..16
36 03h 2000h 20 Gaiit(ARH) 3amuck apxuba NeQ
1535 03h 25DBh 20 6aiir(ARH) 3anuck apxuBa Ne1499
HOMEp perucrpa,
1536 03h 25DCh 2 Gaiira(WORD) conepaantui 2000..25DBh
IIOCJICIHIOKO 3aIlUCh
apxuBa
HOMEp perucrpa,
1537 03h 25DDh 2 Gaitra(WORD) cozepkaluii nepByio 2000..25DBh

IMoxnepsxka rpynmnoBoro uteHus B GpyHkiun 03h peannzoBaHa A1 TpyII peruCTPOB:

1) 0000..0033h
2) 0050..0087h
3) 00A0..00D7h

4) 2000..25DDh — He 6oee 10 perucTpoB B 0JJHOM 3ampoce

JIst  OCTaNBHBIX PETHUCTPOB KOJMYECTBO PErHcTpoB B rpymme ¢yHknua 03h
OTrpaHUYEHO YUCIOM 1.
I'pynmoBast 3anmch B peructpbl ¢yHkimeil 10h peamusoBaHa TONBKO A PETHMCTPOB
0017..001Ch.

CKayaHo ¢
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6.1.1 Peructp 0000h

Peructp conepxut naeHTH(UKAIMOHHBIA HOMep THIa nprbopa :

YCTPOMICTBO ID
SXOHT-16U 1
SXOHT-161-01 2

6.1.2 Peructp 0001h
Peructp comepxut cereBoil ampec mnpubopa. JlomycTUMBle 3HAYCHHS PETUCTPa
HaXOAATCS B qUamna3zoHe 1 +247. [Ipu U3roToBIeHNH, IPHOOPH IMEIOT aJ[peC PaBHBIH 247.

6.1.3 Peructp 0002h
Peructp conepxuT 3HaUCHHUE, ONPEEIIAIONIee CKOPOCTh 0OMEHA O HHTEP(EHCy Rs-485:

3HAYEHUME PETUCTPA CKOPOCTb
0002h OBMEHA
1 12006uT/C
2 24006wuT/c
3 48006uT/c
4 96006wuT/C
5 1440006uT/c
6 192006uTt/c

6.1.4 Peructpsoi 0003..000Ah
Peructpsl copepkaT TeKyuuii cratyc nuetigon LIC1..11ICS :

SHAUEHWE PETVICTPOB
0003h .. 000Ah SRACIRE
00h : HE OTIPEJIEJTEH

01h : KOPOTKOE 3AMBIKAHUE

02h : OBPBIB

03h : HOPMA

04h - BHUMAHHE

05h : TPEBOT'A

06h : TIEPE3ATTIPOC

07h : HE UCITIOJIL3YETCS (OTKJIFOYEH)

CTATYC 1L HIC1..8

81h : CHATO C OXPAHBI

82h : BAJIEP)KKA B3ATHUA

83h : TOCTAHOBKA B JIEXXYPHBIN PEXXUM
84h : JIEXXYPHBIN PEXXUM

85h : 3AJIEPJ)KKA TPEBOT'

86h : OXPAHHAS TPEBOT'A

87h : HE B3ATUE

6.1.5 Peructp 000Bh
Peructp comepxut TeKynuii cTatyc BeixonoB ACIIT1..8 mpubopa:

BAUT BUT ITAPAMETP 3HAYEHUE
HB
0: PASOMKHYTO
LB 7 CTATYC BBIX. ACTIT8 1 : 3AMKHYTO/ 1T

CKAYaHO ¢ —UERGYUL L7 eles)
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6 CTATYC BBIX. ACIIT7 ? gﬁi&flﬁgﬁgu
5 CTATYC BbIX. ACIIT6 o g/‘:&%ﬁ%‘éﬁu
4 CTATYC BbIX. ACITTS o gﬁ&%ﬁﬁg%‘%ﬂ
3 CTATYC BbIX. ACIIT4 v g:fggﬁg%?ﬂ
2 CTATYC BBIX. ACIIT3 ? 5,’2&%5%%%
1 CTATYC BBIX. ACIIT2 (1] gﬁf/l(;(l‘{[{@}%%?h
0 CTATYC BBIX. ACIITI ? gﬁi&flﬁgﬁgu

6.1.6 Peructpsni 000C..0013h

Peructpsl copepxaT TeKynui cratyc nuengon 1ICY..IIC16:

3HAYEHUE PETUCTPOB
000Ch .. 0013h

3HAYEHUE

CTATYC IJI. TICY..16

: HE OIIPEJJEJIEH

: KOPOTKOE 3AMBIKAHHE

: OBPBIB

: HOPMA

: BHUMAHUE

: TPEBOT'A

: TIEPE3AITIPOC

: HE UCITIOJIB3YETCS (OTKJIFOYEH)
: CBPOC

: CHATO C OXPAHBI

: BAJIEPXKKA B3ATUSA

: IOCTAHOBKA B JIEXXYPHBIN PEXXUM
: JIEXXYPHBIN PEXXUM

: BAZIEPXKKA TPEBOI'

: OXPAHHAS TPEBOT'A

: HE B3ATHE

6.1.7 Peructp 0014h

Peructp comepxut TeKyIuii cTaTyc BEIXo10B ACIITY..16 mpudopa:

BAUT | BHT TTAPAMETP 3HAYEHVE
HB
LB 7 CTATYCBBIX. ACIITI6 | | gifﬁ?g%%?_u
6 CTATYC BBIX. ACIIT15 ? gﬁ&%ﬁﬁggu
5 CTATYC BBIX. ACIIT14 ? gﬁi&flﬁgﬁgu
4 CTATYC BBIX. ACTITI3 | 9 gﬁ&%ﬁﬁg%‘%ﬂ
3 cTaTyCBBIX. ACTTI2 | 9 gﬁfggg%%?u

CKayaHo ¢
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0: PASOMKHYTO
2 CTATYC BbIX. ACIIT11 1 : 3BAMKHYTO/ 1Tt

0: PASOMKHYTO
1 CTATYC BbIX. ACIIT10 1 : BAMKHYTO/ 1Tt

0: PASOMKHYTO
0 CTATYC BBIX. ACIIT9 1 : 3AMKHYTO/ 1T

6.1.8 Peructp 0015h

Peructp comepxut Tekymuii ctaryc BixoaoB INLIH, OTIOBEIEHUE mpubopa:

BAWT BUT TTAPAMETP 3HAYEHHME
HB
0: PABOMKHYTO
1:3AMKHYTO
7,6 CTATYC BbIX. OITOBEIIEHHUE 2 : 3AMBIKAETCSI 1T
3 : BAMBIKAETCH 0,5Tt
0: PABOMKHYTO
LB 5.4 CTATYC BBIX. ITIJH-TPEBOT'A 1: 3AMKHYTO
0 : PASOMKHVYTO
32 CTATYC BbIX. [TIIH-BHUMAHUE 1 : 3AMKHYTO
0 : PASOMKHYTO
1,0 CTATYC BbIX. [TIJTH-HOPMA 1 : 3AMKHYTO

6.1.9 Peructp 0016h

COHep)KI/IMOC perucTpa onpeaAcisacT TeKyI.IIPIfI CTaTyC UCTOYHUKA IMUTAaHUSL an60pa:

BAUT ITAPAMETP 3HAYEHHME
0 : HOPMA
HB CTATYC PE3EPBHOI'O UIT 1 - HEVICTIPABHOCTb
0 : HOPMA
LB CTATYC OCHOBHOI'O UIl 1 - HEUCIIPABHOCTD

6.1.10 Peructpoi 0017..0019h
CozepxMO€ PerucTpoB ONpEEeNnsieT 3HauYeHHE TEKYIEro BpeMEeH! 4acoB mproopa :

PETUCTP ITAPAMETP 3HAYEHUE
0017h YACBI 0-23
0018h MHWHYTBI 0-59
0019h CEKYH/bI 0-59

6.1.11 Peructpsi 001A..001Ch
CozepXUMOE PErucTPOB OIpeIeNseT 3HaUeHHE TeKy el AaThl KaneHaaps mpubopa:

PETUCTP TTAPAMETP 3HAYEHHME
001Ah JIEHb 1-31
001Bh MECSII] 1-12
001Ch rojg 12-99

CKayaHo ¢
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6.1.12 Peructpsi 001D..002Ch
Peructpsl cofepxaT NpH3HAK TPYIIHPOBKH 1uteios LICI..ILIC16:

PECUCTP TAPAMETP 3HAUEHUE

0 : [IPV3HAK TPYTITIPOBKI OTCYTCTBYET
1 : [IC B COCTABE TPYIITIBI 1
(gglc?"fgéfg) IPYIIIA 2 11IC B COCTABE I'PYIIIThI 2
- 3 11IC B COCTABE [PYIIIIHI 3
4:11IC B COCTABE T'PVIITIBI 4

6.1.13 Peructp 002Dh

Peructp comepuT cueTYMK apXuBa mpuodopa :

ITAPAMETP

3HAYEHUE

CYETYUK APXINBA

0-8999

6.1.14 Peructp 002Eh

PeFI/ICTp OIpEACIACT JIOTUKY pa60TBI BbIXoJa IIIH-HOPMA IIpu BbIJA4Ye I/I3BeHICHI/II71

TPEBOT A TIOXKAPHASI U BHUMAHUE :

ITAPAMETP 3HAYEHUE
MITH-HOPMA : 0 : KOHTAKTBI OCTAIOTCS 3AMKHY ThIMU*
TMOXAPHAS JIOTUKA 1 : KOHTAKTBI PASMBIKAIOTCS

6.1.15 Peructp 002Fh

Peructp ompezensier JOTHKy pa0oThl BbIXxoja IMIH-HOPMA eciu Bce wHuIeiidb

CUTHAIN3AINHU CKOH(QHUTYPHPOBAHBI KaK OXPaHHBIE :

JIOTUKA 1
JIOT'UKA 2

© BCC IIC CHATBI C OXpaHbl — KOHTAKTHI [TIIH-HOPMA 3aMKHYTHI.
. BCC LLIC CHATBI C OXpaHbl — KOHTAKTHI [TIITH-HOPMA pa30MKHYTbI, IpH

MOCTaHOBKE Ha OXpaHy XOTs OBl OJHOTO HIC - KOHTAKTHI [1I[H-HOPMA 3aMKHYTBI.

ITAPAMETP 3HAYEHUE
IIIH-HOPMA : 0 : JIOTUKA 1*
OXPAHHAS JJOTHKA 1 : JJOI'MKA 2

6.1.16 Pernctp 0030h

Peructp omnpenenser JIOruKy paboThl BbIXoza IMIIH-HOPMA B NEPHOJ OTCYETA 3aJICPKKU

BbLAA4YU TPEBOTH

TTAPAMETP 3HAYEHHWE
TIIH-HOPMA : 0 : KOHTAKTBI 3BAMKHYThI*
3AZIEPXKKA TPEBOI'M 1 : KOHTAKTBI PASOMKHYThI

6.1.17 Peructp 0031h

PCFI/ICTp OIMpEACIACT BpEMS pa60T},1 BbIx0Ja OINIOBELIEHHME B pe:xKUME TPEBOT'A :

ITAPAMETP

3HAYEHUE

BbIX. OIIOBEINEHUE
JUIMTEJIBHOCTb PABOTBI

CKayaHo ¢
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6.1.18 Peructp 0032h
Peructp onpenensier pexuM paboThl BbIX0a OMOBEILEHUE B pexuMe TPEBOT'A :

ITAPAMETP 3HAYEHUE

0 : KOHTAKTbI 3AMBIKAIOTC C HACTOTOU 0,5T'*
1 : KOHTAKTbBI 3BAMBIKAIOTCSI C HACTOTOMU 1,0y
2 : KOHTAKTBI IIOCTOSTHHO 3AMKHY ThI

BbIX. OITOBEILIEHHUE:
PEXHMM PABOTBI

6.1.19 Peructp 0033h
Peructp onpezenseT BO3SMOXXHOCTh OTKJIFOYEHHMS BBIXOJa OMOBELIEHUE NpH HaXXaTHH
Ha KHOTIKY OTKJIIOUCHHS 3ByKa:

ITAPAMETP 3HAYEHHUE
BbIX. OITOBELLIEHHUE: 0: HET *
OTKJIFOYEHUME C KJIAB. 1: A

6.1.20 Peructp 0034h
Peructp npennasHaveH 1S yrpasieHns nuieldamu LICI..16 Iprdopa.
Ecnu xomaHma npuMeHsieTcst K OXpaHHOMY Hteiidy LIC:

BAUT ITAPAMETP 3HAYEHHME

0 : CHATb C OXPAHBI

1 : B3AATb HA OXPAHY

2 : IEPEKJIIOUNMTD B [TPOTUBOIIOJIOX. COCTOSIHME
1

.16

HB KOMAHJIA

LB HOMEP HIC

[IpumeHeHre KOMaH/BI K MOXKapHOMY IuTei(y IIIC BBI3BIBaeT cOpoc nuieida.

6.1.21 Peructp 0035h
Peructp npeaHa3zHadeH [uis yIpaBiIeHUs IPyNamMy uieiios I1IC1..16 mpubdopa:

BAUT ITAPAMETP 3HAYEHUE
0 : CHATH C OXPAHBI
HB KOMAHJA 1 : B3Tb HA OXPAHY
2 : [IEPEKJIIOUYMTD B I[TPOTHUBOIIOJIOX. COCTOSIHME
LB HOMEP I'PVIIIIBI | 1.4

6.1.22 Peructp 0036h

Peructp npenHasHadeH ais nepeKmodeHUs Mex Iy uHTepdeiicamu RS485 u USB.
[epexiroueHne MPOUCXOMT TPH 3aIHCH B PETHCTP JIt0O0OT0 3HaueHus. MHTepdeiic, ¢
KOTOPOro MmojaHa KOMaH/1a, OTKII0YaeTCs.

[Tpw BKIIIOYEHNM MUTAHHS BCETJa aKTUBEH HHTepdeiic RS485.

6.1.23 Peructp 0037h

Peructp npenna3HadeH a1st OTKIOUeHU 3anpoca BBoaa PIN konoB.

[Ipu 3ammcu B peructp M000ro 3HaueHHMs, 3HaYeHHE Mosb3oBarensckoro PIN koxa
cra"oButcs paBHbIM 0000, anmunucTpaTuBHOTO — 00000.

Komanga nocrymHa Tonmsko yepes nuarepdeiic USB.
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6.1.24 Peructpsi 0050..0057h, 00A0..00A7h
Peructpsl onpenesnsoT TaKTUKy padoTh! nuieroB IICI1..16 mpubdopa :

PETUICTP TTAPAMETP 3HAUYEHUE
0: OTKJL
0050..0057h TAKTHKA IIIC1..8 1 : AKTUB C BHUMAHUEM*
2: AKTUB
3 : TACCUB C BHUMAHUEM
00A0..00A7h TAKTHUKA 111C9..16 4 : TIACCUB
5 : OXPAHHBII

6.1.25 Perncrper 0058..005Fh, 00A8..00AFh
Peructpsl onpenensioT TakTUKy paboThI BEIXOZOB ACIITI..16 mpubopa :

PETUCTP ITAPAMETP 3HAYEHUE

: OTKJL

: BE3 3AJIEPXXKU

: C 3AJIEPXKOI 10 CEK.

: C 3AJIEPXKKOM 40 CEK.*

: C 3AJIEPXKOI 80 CEK.

: C 3AJIEPXKKOM 120 CEK.

: BRIHOCHOM MHJIMKATOP-OXPAHA
: BRBIHOCHOWV MHJINKATOP-HOPMA

6.1.26 Pernctpsi 0060..0067h, 00B0..00B7h
PerucTpbl ONpEeAeNsIOT HCTOYHMK 3allycka KBMTHPOBaHHA IO muieddam IICI..16
mpudopa :

0058..005Fh TAKTHUKA ACIIT1..8

00AS8..00AFh TAKTHKA ACIIT9..16

NN R WD —=O

PETUCTP TTAPAMETP 3HAYEHHE
TAKTHUKA
0060..0067h KBUTUPOBAHUS
1IC1..8
TAKTHUKA
00B0..00B7h KBUTUPOBAHUSA
1IC9..16

6.1.27 Peructpsol 0068..006Fh, 00B8..00BFh
PerucTphbl 3aJal0T TaKTHKY «C IIEPE3alpocoM» IO MOXapHbIM nuieiigam IICI..16
npudopa :

0: OTKJL* 3
1 : CUTHAJI (TTOXAP» HA IITEH®OE
2 : BAMBIKAHME BBIXOJIA ACIIT

PECUCTP MTAPAMETP 3HAUEHUE
TAKTHKA

0068..006Fh C MIEPE3ATIPOCOM IIIC1..8 0:OTKIL*
TAKTHKA 1: BKIL

00B8..00BFh C EPE3ATIPOCOM HIC9..16

6.1.28 Peructpsi 0070..0077h, 00C0..00C7h
Peructpsl 3a1aroT BpeMst HHTETpUpOBaHUs nutetiam 1IIC1..16 mpudopa :

PECICTP TAPAMETP 3HAYEHHE
BPEM31 HHTET PHPOBAHIISI
0070..0077h 1IC1..8 0: 600 MC.*
BPEM31 HHTET PHPOBAHISI 1: 80 MC.
00C0..00C7h Co 1
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Peructpbl ONpENENsAOT TAaKTHKY BBIIAYM CHUTHAJIa OXPAHHOW TPEBOTH IO Hulekam
1IC1..16 mprbopa :

PETUCTP ITAPAMETP 3HAYEHHME
0078..007Fh TAKTHUKA BBIJJAUM OXPAHHON 0: BE3 3AZIEPXKKI*
. TPEBOI'M IIC1..8 1 : C3AJIEP)KKOM 30 CEK.
= 2 : C3AJIEPXXKOMU 60 CEK.
TAKTHUKA BBIIAUM OXPAHHOU : >
00C8..00CFh TPEBOIM LIICY..16 3 : C3AJIEPXKKOM 120 CEK.

6.1.30 Peructpsi 0080..0087h, 00D0..00D7h
Peructpsl onpenesnsioT TaKTHKY B3STHS HA OXpaHy HIIeH(oB LICI..16 mproopa :

PETUCTP TTAPAMETP 3HAYEHHME
0080..0087h TAKTHKA B3ATHUA HA OXPAHY 0: BE3 3AJIEPXKKI*
v mIC1..8 1 : C3AJIEP)KKOM 30 CEK.
2 : C3AJIEPXXKOMU 60 CEK.
00D0..00D7h TAKTHRA B]?f[[g;/bl] 6HA OXPAHY 3: C 3AJIEPXKKOM 120 CEK.

6.1.31 Peructpsi 2000..25DBh
Peructpsr npegHazHadeHs! U YTEHHS 3aIiceil apxuBa IproOopa.

Ipu obpamennn x peructpy no ¢pyuknuu 03h Bo3Bpamaercs 3amuch apxuBa JUIMHOH
20 GaiiT. MakcuMaIbHOE KOJIMYECTBO PETHCTPOB B 3ampoce 1o ¢pyHknuu 03h pasro 10.

CTpyKTypa apXUBHOM 3aITUCH:

CTATYC LIJIEM®OB WICI1..16 (8 BAIT)

Ne BAMTA ITAPAMETP
0 KOJI COBbITHS
1 COCTOSIHUE 1 — 3HAYEHUE 3ABUCHUT OT KOJA COBBITUS
2 COCTOSIHME 2 — 3HAUEHUE 3ABUCHUT OT KOJIA COBBITHS
3

CTATYC BbIXOJIOB ACIIT1..8

CTATYC BbIXOJIOB ACIITY..16

CTATYC HII, BBIXOJIOB IILH, OTTOBEIIEHNE

BPEMS 3AIIMCH - YAC

BPEMSI 3AIIMCH — MMHYTA

BPEMJ 3AIIMCHU - CEKYHIA

JIATA 3AIIMCH - JEHb

JIATA 3ATIMCH - MECSILL

JATA 3ATIUCH - TO[L

BAIMT#0 — KOJI COBBITHS:

# BAUTA KO/ COBbITUA 3HAYEHUE
Homep uwtedida ILIC, W3MeHEHHE COCTOSHUS
KOTOPOTO BBI3BAIO CO3JaHUE COOBITHA. balT 1
0 01..0Fhex comepxut  cocrosiune  uwieiipa IIC 1o
(IC1..16) HACTYIUICHHsT CcoObITHs, OaifiT 2 — mocre.
PacundpoBka cocrosHumii nuieiida npuseneHa B
pa3zgenax 6.1.4, 6.1.6.

CKayaHo ¢
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HoMep Bbixona ACIIT, u3MeHeHue cocTosHUS
KOTOPOT'0 BBI3BAIO cO3JlaHue coObITHsA. balT 1
15.24hex CONEPKUT  COCTOSIHUE BI)IXS)L[B. ACIIT mo
(ACIITI..16) HACTyIUIeHUsI coObITHs, Oalit 2 — mocre.
Hynesoe 3HaYEeHHE COOTBETCTBYET
Pa3sOMKHYTOMY  COCTOSIHUIO, HEHYJIEBOE  —
3aMKHYTOMY.
50hex AKBD - HeucnpaBHOCTh
51hex AKBD - HOpMa
52hex CETEBOM MCTOYHMK MUTAHUS - HEUCIIPABHOCTh
53hex CEeTeBOU NCTOUHHK NTUTAHUS — HOpMa
54hex BKJIFOUCHHE MTpUdopa
55hex KOPPEKLUS BpEMEHU
56hex KOPPEKLHUS TaThl
57hex cOpoc apxuBa
60hex BHYTp. OIIHOKa — cOOH CBsI3U ¢ miaToi nur. Nel
61hex BOCCTaHOBJICHHE CBSI3H C IIaToM 1t Nel
62hex BHYTp. omrbKa — cOoii cBs3u ¢ maroi mur. Ne2
63hex BOCCTAHOBJIEHHE CBS3HU C IUIATON 1u1. Ne2
64hex o6umii copoc npudopa
FFhex 3allMCh apXHBa MOBPEKICHA

Conepxumoe 6aiiToB#1,2 y cobbiTuii ¢ kogamu 50..56, 60..64hex pasno 0.

BAWTBI#3...10 - CTATYCBHI IINIEM®OB B MOMEHT CO3/IAHUS COBBITHS:

# BAUTA - 4BHTH3 7 CTATYC IIJIEU®OB IIC1..16
3 LIC2 IIC1 00h : HE OTIPE/IEJIEH
01h : KOPOTKOE 3AMbBIKAHUE
4 LLIC4 LIC3 02h : OBPBIB
03h : HOPMA
5 IC6 1IC5 04h : BHUMAHUWE
05h : TPEBOTA
06h : TIEPE3ATIPOC
6 1ncs 10C7 07h : HE UCITOJIB3YETCSI (OTKJTIOUEH)
7 HICI0 | HICY9 | gop: CHATO C OXPAHBI
0Ah : 3AJIEPXKKA B3SITHS
8 mci12 HCI1 | 0Bh: TOCTAHOBKA B IEXXYPHBIN PEXXUM
0Ch : JEXYPHBI PEXXUM
9 IIC14 | HIC13 | ODh:3AJEPXKKA TPEBOIU
0Eh : OXPAHHASI TPEBOT'A
10 LIC16 | mIC15 | OFh:HEB3SITHE

BAUTBI#11,12 — CTATYChI BBIXOJIOB ACIIT B MOMEHT CO3JIAHUS COBBITHS:

# BAWTA E7HT§I CTATYC BBIXOJIOB ACIITI .16
1 ACITS...1 0 : PABOMKHYTO
12 ACIITI6...9 1 SAMKHYTO
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BAUNT#13 — CTATYCbhI UICTOYHUKA TIMTAHUS, BBIXOOB III[H, OITOBEIIEHNS B
MOMEHT CO3JJAHIS COBBITUA:

# BAVITA

BUT

3HAYEHUE

13

CraTyc OCHOBHOTO HCTOYHHKA ITHTAHHS:
0 : HEUCITPABHOCTb
1 : HOPMA

Craryc pe3epBHOIO UCTOYHUKA MUTAHUS:
0 : HEUCITPABHOCTb
1 : HOPMA

Cratyc IIIITH-HOPMA:
0 : PASOMKHYTO
1 : BAMKHYTO

Craryc [1IIJH-BHUPMAHUE:
0 : PASOMKHYTO
1:3AMKHYTO

Craryc IIIITH-TPEBOT'A:
0: PASOMKHYTO
1:3AMKHYTO

Craryc Beixoga OTIOBEIIEHUE:
0 : PABOMKHYTO
1:3AMKHYTO

6.1.32 Peructp 25DCh

Peructp comepxxutr Homep peructpa (mm 6.1.31), B KOTOPOM HaXOAUTCS IMOCICIHSS

3aITMCh apXUBA.

6.1.33 Peructp 25DDh

Peructp conepxut HOMep peructpa (mm 6.1.31), B KOTOPOM HaxOAMTCS TEepBast 3aIUCh

apXxuBa.

*

CKayaHo ¢
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NPUJIOXKEHHUE 1

[MoamporpamMma alTOpUTMHIECKOTO (POPMUPOBAHNUS KOHTPOIBGHOM CyMMEI Ha SI3BIKE
PASCAL:

type TUartBuf: array[0..255] of Byte;

function CRC16(buf: TUartBuf; count: Byte): Word;
var i : word;
crc : word;
J : byte;
begin
CRC:=$FFFF;
for 1:=0 to count - 1 do
begin
CRC:=CRC xor buf[i];
for j:=0 to 7 do
begin
if (CRC and $0001) = O then CRC:=CRC shr 1
else
begin
CRC:=CRC shr 1;
CRC:=CRC xor $a001;

end;
end;
end;
Result:=CRC;
end;

TIpumep pacuera CRC 16:
buf[0]:= $AA

buf[1]:= $BB

CRC16( buf, 2 ) = $633F

eI [ =XK/1I04YU.pPgh
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