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BBenenne

Hacrosimas Bepcusi mpoTokosia oOMEHa OMMCHIBAET MPOILECC MOCIEN0BATENBHOIO OOMEHa
uHpopManrel MeXIy yIpaBIsSIOUMM YCTPOHCTBOM BEPXHETO YPOBHS (J1aee Mo TeKCTY - KOHTPOJI-
nepom) u miotHomepamu [1JIOT-3 ncnonnenust R (RS-485) AVTIN.414122.006 TY (nanee mo Tek-
cty - IIJIOT-3) npu paGore B cocTaBe aBTOMATU3MPOBAHHBIX CHUCTEM yueTa M XPaHEHHUsS YHCTBIX
OJTHOPOJHBIX KMJIKOCTEH Ha IOTOKE B MPOAYKTOIIPOBOJAX U B pe3epByapax Ha CKJIaJaxX XpaHEHHUs
(B coOTBETCTBUH €O cTaHAApTHHIM npotokosioM MODBUS RTU).

ITpoTokon oOMeHa npeaHa3HavyeH Ul YTEHUs C IIOMOILIbI0 KOHTPOJIEpa Pe3yIbTaTOB U3Me-
PEeHMS TUIOTHOCTHU U TeMIIepaTyphl (KUHEMaTHYECKOW BSI3KOCTH) KOHTPOIMPYEMOU KUAKOCTH U JIJIs
W3MEHEHUS PEXXUMOB paboThI imoTHOMepa [TJIOT-3.

1 Oommmue cBeaeHus

1.1 Toaxawuyenne IIJIOT-3 k KOHTpoOLIEPY

Jlnst obecnieuenust TpeboBaHus 1Mo B3phiBo3amnuTe noakiaoueHue [1JIOT-3 k koHTposmiepy
ocymiecTBisiercsi uepe3 Oapeep uckpozammrtHeii  BACTHOH-4 AVTIL468243.006 TY
M0 YETHIPEXMPOBOAHON JTUHUU CBs3U (MH(DOpMaImoHnHas JuHUsS cBsizu 1o RS-485: - nByxmpoBoj-
Has monyayruiekc). Jnmaa muaun cBsizu oT [IJIOT-3 mo Gapbepa MCKpO3AIMTHOTO HE JOJKHA
npesbimath 2000 M.

Bapuant snextpuueckoil cxemsl coequHenuil I1JIOT-3 ¢ koHTposuiepoM NpHBENEH Ha
pucynke [Ipunoxxenus B. Bapuant snextpudeckoit cxemsl coequnenuid [1JIOT-3 ¢ TIIIOBM (Tuna
IBM PC) npu nepuoanueckoit nosepke [1JIOT-3 npusenen Ha pucynke Ilpunoxenns I'.

1.2 IlapameTpbl KaHaJIa OCJIEA0BATEIHLHOI0 00MeHa

Pexxum nocnenosarensHoi nepegaun: MODBUS RTU

Ckopoctb niepegaun: 9600 6urt/c.

®dopmar nockutku - 10 OUT: cTapT-OUT (HOJMB), 8 OUT AAaHHBIX, 1 cTON-OUT (eaUHUTIA).

HpI/IeM 1 BbIJa4da 63.I>'ITa JaHHBIX HAYUHACTCA C MJIQAUICTO pa3psga U 3aKaHYHUBACTCA
CTapIIMM pa3psioM OaiiTa.

1.3 Omnucanmne nakera cuMBoJI0B B coodmenun (RTU ¢peiim)

B RTU pexxume nanHbie nepeaaroTcs B BUJE 8-MU Pa3psAIHbIX IBOMYHBIX CUMBOJIOB. Kax-
JI0€ COOOIIeHNEe HAYMHACTCS C WHTEpBalia TUIIMHBI PAaBHOTO BPEMEHH Mepenadyu 3.5 CHMBOJIOB
(OaiiToB) TIpH TaHHOW CKOPOCTH TEepPeAadd B CETH, MOCIIC YEeTo nepeaaeTcst OalT aapeca BEIOMOTO
ycrpoiictBa (Slave) B quanazone 1 — OF7h (30ecy u nuoice no mexcmy uucia, oxanuusarowuecs
cumsonom "h" nmpusedenvt 6 wecmnaoyamepuunou 3anucu, OF7h coomeemcmeyem uucny 247).
HyneBoii aapec oOpaiieHus 3ape3epBUPOBaH JIJIsi OJTHOBPEMEHHOHN Tepeayd BCeM MOAYNHEHHBIM
(mrpoxoBenIaTenbHas nepenava). Beien 3a mociaeIHUM nepeaBaeéMbIM CHMBOJIOM TaKXKe CIIEIYeT
WHTEPBAJ THIIUHBI IPOIOJKUTEILHOCTHIO HE MEHEee 3.5 CHMBOJIOB.

HoBoe cooOmieHne MOXeT Ha4MHATHCS MOCe 3TOro MHTepBaia. CHMBOJIBI Kajapa cooOre-
HUSl TEPEAArOTCsl HEMPEepPhIBHBIM TMOTOKOM. ECM MHTEpBand TUIIMHBI MPOJOJDKUTEILHOCTRIO 1.5
CUMBOJa BO3HMK BO BpeMs Iepeladyd TeKylmero Kajapa, MpHHUMAIONIee YCTPOHCTBO
3aKaHYMBACT MPUEM COOOIICHUS M CICAYIOMUN OalT OyJeT BOCIPUHSAT KaK HAYANO CIICTYIOIIETO
COOOIIIEHHSI.

Jlnst oOHapy>KeHHsI BO3MOXKHOM OIMIMOKM CBSI3M B KOHIIE COOOIIEHHsI BcTapisiercs: 16 6ut mo-
151 koHTposibHOU cyMMbl CRC, koTopas siBnsiercs pesyiabTaTtoMm Beramciienus "Cyclical Redundancy
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Check" nHan comepxkanunem coobmenus. [Ipu nmepemaue CRC B cooOmieHuu, cHavana rnepeaaercs
miaammii 6aidT CRC, 3aTem cTapmiui.

[TpumMep TUIMYHOTO KaJpa COOOIIECHUS:

Crapt aapec | QyHKIUSA JTaHHbBIE CRC Komnen ¢peiima
T1-T2-T3-T4 8 out 8 out n x (8 6ur) 16 6ut T1-T2-T3-T4

Ti - o603HavaeT UHTEPBA TUILIMHBI, PABHBI BPEMEHH Tepeavun OJHOTO CUMBOIa, 1= 1 — 4.

1.4 Cornamenus 06 ommdKkax nepegaum

Ecmu TIJIOT-3 npuHsn agpecoBaHHBIA eMy 3ampoc 0e3 KOMMYHHUKAIIMOHHBIX OIMUOOK, W
MOET HOPMaJIbHO Pacro3HaTh 3ampoc, OH BO3BpalllaeT HOpMasbHBIA OTBeT. Ilpu mmpoxosenia-
TenpHOM nepenaye (0-it aapec oOpaleHus1) OTBET HE BO3BpaIacTCs.

B cnyuasx, ecnu [TJIOT-3 He nmpuHsIT 3anpoc WK MPHHSI 3a1poc, HO 00OHAPYKUIJI OUTHOKY
KOHTPOJIBHOM CyMMBI, OTBET HE BO3Bpamiaercs. [ 1aBHbIN JODKEH OKUAATH OTBETA HA 3aIpoC B Te-
YeHHE Ha3HAUYEHHOTO NPOMEXKYTKa BpEMEHH (TaiiMayTa) He MeHee 20 Mc.

Ecmu ITJIOT-3 npussit 3anpoc 6€3 KOMMYHUKAIIMOHHON OITUOKH, HO HE MOKET BBITIOJHUTH
3aTpe0OBaHHYI0 (YHKIHIO (HApuUMep, YTEHHUE HECYIIECTBYIOUIMX PETUCTPOB MM MPUHATHIA KO
byHKMA HE MOXeT ObITh 00padoTan I1JIOT-3), on Bo3Bpamaer 5-6aiitoBoe coobienne o0 ommo-
K€, B KOTOPOM CTapIINii 3Hadamuii OUT Koja (GYHKIMU 3arpoca yCTaHOBIIEH B “1”, a moJyie JaHHbIX
COJIEP’KUT KO/ UCKITFOUUTENIbHOM CUTYallUH.

[Tpumep OTBETHOTO COOOIICHUS C OIIMOKOA:

Anpec I[IJIOT-3 | (Kox pyskuun) OR (80h) | Kox ommbku | CRC, mn.6aiit | CRC, cr.6aiiT

2  Onucanue popmMaToB, HCIOJIb3yeMBbIX B IPOTOKOJIE

2.1 IlepeyeHb MCNOJb30BAHHBIX KOA0B pyHkumnii Modbus

OyHKIUA Ha3Banue ¢pynkmum u tpedyemoe neiicTBre

03 Read Holding Registers

YreHHe TEKyIero COCTOSHUS OJHOTO WM HECKOJBKHUX Pperu-
CTPOB M3 NOJYMHEHHOT0, HaunHas ¢ agpeca 0000 mim HeueTHbIX
aapecos: 0001, 0003, 0005, 0009, 0101h, 0103h — 017Dh

Agnpec 0000 coorBeTcTBYyeT BHyTpeHHeMy peructpy 40001
koHTpoyiepa Tuna Modicon; aapec 0101h (257 necsatuunoe)
cootBeTcTBYeT peructpy 40258; anpec 017Dh - peructpy 40382.

06 Preset Single Register

bezanpecnas 3anuchk HoBoro 3HavYeHus B peructp 0177h (40376)
(ycTaHoBKa HOBOTO ajjpeca oOpalleHus K yCTPOUCTBY)

07 Read Exception Status

[Tonydyenue cocrosinus ctaTycHbIX Bbixo10B [1IJIOT-3
(M3 OCHOBHOIO peXMMa — 3HAaYE€HUE CTaTyca BbIX0J10B paBHO 35H,
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U3 TEXHOJIOTHYECKOTO — OalT pe3ysbTaTa CaMOTECTUPOBAHU)

16 (10h) Preset Multiple Registers

3anuch HOBBIX 3HAYEHHH B OTICIIbHBIE PETHUCTPHI IO aapecam:
0007h, 0008h, 017dh; unm B ABa mOCIEAOBATENBHBIX PETUCTPA,
HaunHas ¢ HedeTHBIX aapecoB 0101h, 0103h —017Bh

Cy1iecTBytolye orpaHuYeHUs] IPH UCTIOIb30Banke PpyHkiuit gy padbotsl ¢ [1JIOT-3 mpu-
BE€JICHBI HIKE MPU OMUCAHUU KOMaH[ B 1. 4, 5, 6.

2.2  OTHOcHUTeJIbHBIE aJpeca PerucTpPoB, pa3peunieHHbie K npuMeneHuro B IIJIOT-3

OTtHOCHUTEN.
KonuuectBo| ®opma npen-
azapec Hcnonb3oBanue
PETUCTPOB | CTaBJICHHS YUCIA
perucrpa
Apeca napaMeTpoOB B OCHOBHOM pe:kuMe padoThbl
TIs. YTEHWS W3 MIIQJIiero Oaita pesynbrara

0000 | AULIETO BT pesynbTarl 1 Word

CaMOTECTHPOBAHHMS (CTApIINi OANT — HYJIEBOM)
0001h J1yis 9TeHHs MIIOTHOCTH (B €AMHUIIAX KT/M3) 2
0003h Jlnia urenus temneparypsl (B ° C) 2 Single
0005h JInst uTeHNs KWHEMATHYECKO BA3KOCTH (MM2/c) 2

Anpeca napamMeTpoB ¥ KO3 PUIHMEHTOB B TEXHOJOTHYECKUX PeKUMAX

B pesicume uzmepenust onumenvrocmei!!!
0009h Jl1 9yTeHMsI U3MEPEHHBIX JJIUTENBHOCTEN 8 (4 * Single)
curnanos (Taul, DTau, TauR, TauCtrl) (B ¢)
B mexnonocuueckom pescume.
0101h o)
st utennst u 3anucu 1-oro kodddunmenra
0103h Jlns yTenus u 3anucu 2-oro ko3dduireHra 2 Single
- " -
016Fh s yrenus u 3anucu 56-oro kodpdunrenTa 2
0171h s yrenust u 3anucu 57-oro kodddunrenTta 2
- Longint
017Dh Tonpko ans ureHus 63-ro KodPpduireHTa 2
Anpeca 1J1sl BKIKYEHUS] TEXHOJIOTHYECKUX Pe:KUMOB (110 3a1HuCH)
0007h BxroueHne pexxuma caMOTECTUPOBAHUS 1
- Word
0008h VYcTaHOBKa pexuMa U3MEPEHUS JINTEIbHOCTEN 1
BrutroueHus pesxxuMa KOppeKIuu
017Dh KOHTPOJBHOH CyMMBI KO3((UIHUEHTOB B 1 Word
namstu [IJIOT-3
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2.3 @opmathl 4ncel, HCMOJIb3yeMbIX B HACTOSIIIEM IIPOTOKOJIE

Byte — 8-mu pa3psiiHOE 1en0e YUCio (OAHH OaiT)

Word — 16-Tu pa3psaHoe nenoe uyncio (2 6aiita nmepeaaroTcs CTapiimM 0aiToM Bepen):
[Tpumep: aecstuunoe yucio +10 nepegaercs B ciaenyromiem nopsiake: 00h, OAh.

Longint — 32-x pa3psnHoe memnoe yuciio (2 word-cioBa nepeatoTcsi MIIaIIiM CJIOBOM BIIEpEN):
[Tpumep: 3aBoackoit Homep m3aenust 0103081 (longint=192A9%h)nepenaercs B cienyromnem
nopsinke: 92h, A9h, 00h, O1h.

Single — 32-x pa3psgHoe uncno B opme ¢ maBatomieit 3anstoit ctanaapta IEEE 754-1985 (onu-
HapHas TOYHOCTb).

Crapmuii 6ut Single-umciia ComepKUT 3HAK YHWCIA, CIASAYIOIIME 32 HUM BOCEMb OUT —
NOpSAZIOK uucia co cMeuieHneMm 127, cnepyrouiue 23 paspsiia — MaHTHUCCA YUCHIA CO CKPBITOH
enuHUIIEH B 24-0M pazpsiae. 3HaUEHUE YKCIIa PU STOM:

Val = (-1)316Nx 2 EXP-127) x (1 bitsmant)

[Ipu mepenave Single-uncia cHadana mepesaroTcsl TPETHH W YeTBEPTHIM OalThl (Miajamiee
word-CcJI0BO), 3aTeM NepPBbIii U BTOPOI OalTHI.

Ilpumep: Hecamuunoe wucino -35.46, & Single-popmame pasnoe (C20DD704h),
nepedaemcs 6 ciedyrouem nopsore. D7h, 04h, C2h, O0Dh. [{na eoccmanognienus yucia MON*CHO UC-
no1b308aMb NPoyeodypy:

SIGN = (C2 and 80 <> 0) = 1; EXP = (C20D and 7F80)/80 = 84 (hex) = 132 (dec);
2 EXP127) — 39 (dec); 1.bitsmant = (0D D7 0A or 800000)/800000 = 1.1081250;
Val = (-1) * 32 * 1.1081250 = -35.46000

3  Omnucanne padorsl IIJIOT-3 mociie BK/IIOYeHNsI MTATAHUS

Muxkpornporneccop IIJIOT-3 mocne BKIOYEHHsS] NMHUTAaHUS I aBTOMAaTUYECKOTO cOpoca
no Bxony RST ot croposkeBoro taiimepa, BeIIato1ero uMmnyJbe copoca uepes (1 - 2) ¢ mocie 3aBu-
CaHMs IPOTrpaMMBl, JOHKEH aBTOMaTHUECKH BBIMTH B Ha4aj0 IIPOrpPaMMbl U BBIIIOJIHUTH Ha4yaJjbHbIE
YCTaHOBKH, IIOCJIE YEro JOJDKEH BBIMOJHUTH KOHTPOJIBHOE TECTHUPOBAHHME OTJEIbHBIX Y3JI0B
[JIOT-3. IIpu sToM Ha BctpoenHoM uHaukarope [1JIOT-3M-M 10mKHO BBICBETUTHCS COOOIICHNE
"ControL.". ITJIOT-3 He MOXET MPUHUMATHh KOMaHbI C KOHTpoJIepa B TeueHue (4 — 6) ¢, mo3ToMy
OTBET Ha 3a1rpoc He Bo3Bpaaercs. B konue tectuposanus [IJIOT-3 nomkeH 3a1oOMHUTH pe3ysbTaT
MPOBEPKH B sueiike ceoero O3Y.

[IJIOT-3 nocine 3aBepiieHUss KOHTPOJIS IIPH YCTAaHOBJIEHHOM NIPU3HAKE «OTKAa3 B KOHTPOJIE»
(HeHyJeBoe 3Ha4yeHue Oaiita pe3ysibTaTa CaMOTECTUPOBAHMSA) JOKEH MEPEUTH B TEXHOIOTUYECKUI
PeXUM — pEeXUM OXHAaHUA 3ampoca OT KOHTposuiepa. IIpy 3TOM HHKakuxX H3MEpEeHUN W
Berunciennii  [1JIOT-3 we mnpouwsBomut. Ha wunmgmkarope IIJIOT-3M-U - cooOmienue Buma
"Err-xxxx", rae XXxX — 4YeTblpe MJIaJIIMX pa3psaa OUTOBOM KapThl OTKas3a, 3HAYEHHS KOTOPBIX
COoOTBeTCTBYeT Tabnuie b.2 npunoxenns b.

[Ipu cOpomenHoM npusHake «oTka3 B koHTpose» [IJIOT-3 nomxen mepeitu B OCHOBHOIA
pexum pabotel. Ha manukarope IIJIOT-3M-U B Teyenue (6 — 20) ¢ TOMKHO BBICBEUMBATHLCS CO-
obmienne “-~SEtUP-". Ilpu 3TOM B TeUeHHE TEXHOJIOTHUYECKOH May3bl, HEOOXOUMOM AJIs BHIXO0/1a
CXeMBbl BO30YXKACHHUSI KoJeOaHWH 4YyBCTBUTEIBHOTO 3JieMeHTa Ha paboumit pexum, [1JIOT-3 Ha
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3arpoc 3HAYEHHWH TUIOTHOCTHU JIOJDKEH OTBEYATh ¢ KOJOM HCKIIOYUTENnbHOU cutyauuu 06 (slave
device busy), cooO1asi, 9To JaHHBIE HE TOTOBBHI.

[Tocne Brixoma cxembl Ha pabounii pexxum [1JIOT-3 HaunHaeT MOBTOPATH U3MEPHUTEIbHbIE
IIUKJIBI, BBITIONTHSS B TedeHue (1.2 — 2.4) cek ouepeaHoe U3MEPEHHE MapaMeTPOB KOHTPOJIUPYEMOM
KHUJIKOCTH, Kbl pa3 OOHOBISS pe3yiabTaThl TeKymiero usmepenus y cedst B O3Y. Ilpu stom
€CJIM U3MEPEHHOE 3HaueHue BA3KoCcTH MeHbIIe 1 cCT, B TOM 4HcCiie HOJb, TO BS3KOCTh MPUHUMAETCS
paBuoii 1 cCr. Ha unnukarop [IJIOT-3M-U B Temne kaxasie (M*1.5) ceKyHIbI BEIBOJUTCS HOBOE
3HAYCHHE TapameTpa (TMocIeqoBaTeIbHO: TeMIIepaTypa, IIOTHOCTh U BS3KOCTH), Tae M={1 — 4},
3Hayenne u3 koadpdummenta "60" uz III3Y. [Ipu sTom 3Hayenue BsizkocTH paBHOe | cCT Ha
MHAMKATOp HE BHIBOAMTCS.

Ecnu B Xoze odyepeaHOro M3MepeHHUsl AMarHOCTUPYETCs HellTaTHas paboTa 3JIEeKTPOHHOMN
CXEMBbl, HalpUMep, IJIOTHOMEpP HE 3alOJIHEH >KUIKOCTHIO WM 3arpsi3HUNICSA, TO 3HAYCHUS
TEeKYIIUX IapaMeTpoB (HampuMep, IUIOTHOCTU U BSI3KOCTH) MPUHMMAIOTCS PAaBHBIMU HYIIO, a B
saeiiky O3Y, XpaHsiyto pe3yabTaT CaMOTECTUPOBAHMS 3aMMCHIBAETCSI COOTBETCTBYIOIIEE HEHYJIE-
Boe 3Hauenue. [Ipu stom Ha ungukatop IIJIOT-3M-U BMecCTO TEKylIMX 3HAYEHHM MJIOTHOCTH U
BSI3KOCTH BBIBOUTCS cooOmienne Buna "dEF-zzzz", roe zzzz — yeThipe cTapmux paspsiia OUTOBOM
KapThl 0TKa3a, 3HAY€HUS KOTOPBIX COOTBETCTBYeET Tabnwuile b.1 npunoxxenns b.

[TIJIOT-3 B OCHOBHOM peXMME NMPUHUMAET M 00padaThIBaeT 3alpochl OT KOHTPOJUIEpa IO
IpepbIBaHUSM OT MOCJIE0BAaTEILHOrO opTa. Ecnu 3anpoc mpuxoauT B MOMEHT CMEHbI HHpOpMa-
un B Oydepe BeiBoza, [IJIOT-3 BigaeT pe3ynbTaT NpeablIylero n3MepeHus.

Hcxo0s uz eviuie ckazaHno2o, peKOMeEHOYemca OJisi KOHMPOTs 00CMOBEPHOCMU NPUHAMbBIX
O0anHbIX 8ecmu noaHogopmamusiii onpoc pecucmpos IIJIOT-3 (c 40001 no 40007), a evidasams
KoMaHOy onpoca He uauje, yem I paz 6 2 cekyHobl.

Ilpumeuanue - Ilpu pabome na negpmu npu yuemuvix onepayusix Ha NOMoKe peKomeHoyem-
€A UCNONB308AMb 3HAUEHUE NIOMHOCMIU, YCPEOHEeHHOe 8 KOHMPOLepe 8ePXHe20 YPOBHS 3a 0Yepeo-
Hble 2 MUHYMbL.

4 ®Dynxkuuu Modbus, ncnosns3yemsie IIJIOT-3 B 0cHOBHOM pe:xume

[IJIOT-3 B OCHOBHOM pexHMe paboThl pearupyer Ha aJpecoBaHHbIE €My 3alpocChl,
coJiepKalye CIeayoIue Koasl GyHKINI:

03 — urenwue TCKYHIECTO COCTOAHHA OJHOI0 HJIM HCCKOJBKUX PETHCTPOB U3 NMOAYUHCHHOIO,
HaunHas ¢ aapeca 0000 wnu HeuetHsix agapecos: 0001, 0003, 0005; ucnonb3yeTcss IpU 3ampoce
pe3yjibTaTa CaMOAWArHOCTUKHU BO BPEMA MNPOMICANICTO H3MCPUTCIBHOIO0 HHKJIA W H3MCPCHHBIX
3HAYeHUM MJIOTHOCTH, TEMIIEPaTyphl, BSI3KOCTU; 8 KOHMPOJIepe PeKOMEeHOYemcs UCHONb308AMb

HOIHODOPMAMHBII 3aNPOC — YMeHue MmeKyujeco COCMoAHUs cemu HymperHux pezucmpos 40001 —
40007.

06 — Ge3aapecHas 3amuch HOBOTrO 3HaueHus: B peructp 0177h (snympennuti pecucmp 40376);
UCNONB3YEMC S NPU He0OX00UMOCMU neped BKIIOYeHUeM U30eUsl 8 COCMAs CUCmemsl O/ 3anUCU 8
namamos H08020 adpeca obpawenus x IIJIOT-3; I[IJIOT-3 nocrne 3anucu agmomamuyecxu
nepesoouUmcsi 6 MexHOJI02UUEeCKUll pedcum pabomvl (KOHMPOIbHAS CYMMA KOIPOuyueHmos 6
I3y mpebyem koppexyuu),

Kommnanns KAPAITAKC, r.MockBa
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07 — momy4yeHue cocTostHUsI cTarycHbIX BbIX0A0OB ILJIOT-3; ucnonvzyemcs kaxk romanoa
nepesooa I1JIOT-3 u3 pexcuma uzmepenuss NIOMHOCMU 8 MEXHON02UUECKULL pedcUmM pabomsl npu
mexnuueckom oocaycusarnuu IJIOT-3 (Hopmanvusiti omeem - 3uayenue cmamyca 35h).

[Tpu monyueHnn aapecoBaHHOTO eMy 3ampoca ¢ ApyruMm kojxoMm ¢yHkiuu [TJIOT-3 nomken
BBIJIaTh OTBET C KOJOM HCKIrounTenbHOi curyanuu «01» (illegal function) - mpuHATHIN KOA GYyHK-
I HE MOXXET ObITh 00pabOoTaH MO TYNHEHHBIM.

S ®yuxkunuu Modbus, ucnosibdyeMbie B TEXHOJOTHYECKOM pPesKUMe

[TJIOT-3 B TEXHOJIOTHYECKOM pexuMe pabOThl pearupyeT Ha aJpecOBaHHBIE €My 3aIlPOCHI,
CoOJIeprKaIlIe CIeAYIONINE KOIbI ()YHKITHA:

03 - ureHHEe TEKYIIErO COCTOSHHUS OJHOTO WM HECKOJBKHX PETUCTPOB W3 IMOIYMHEHHOTO,
HaunHas ¢ aapeca 0000 wm HeweTHwIx aapecos: 0001, 0003, 0005, 0009, 0101h, 0103h — 017Dh

- 4TeHHe eauHuYHOTO peructpa no aapecy 0000 (snympernnuii pecucmp 40001) ucrnonb3y-
eTcst U1 uteHus sueriku O3V, xpassei pesynbrat camorectuposanus [1JIOT-3;

- YTEHUE B COCTABE 3alpoca OJHOI0 M3 PErucTpPOB, HauMHas ¢ HedeTHbIX aapeco 0001,
0003, 0005 (enympennue pecucmpur 40002, 40004, 40006) uHTEpHIpETUPYETCA KaK KO-
Manna nepeBoga [IJIOT-3 u3 TexHOJOTMUECKOro pekuma paboThl B OCHOBHOW PEKUM
paboTsl (Hanpumep, npu noanogopmamuom 3anpoce ¢ 40001 no 40007);

YTEHHE JIBYX IOCIEIOBATEILHBIX PETMCTPOB, HAYMHAS C OJHOTO M3 HEUCTHBIX aJPECOB
0101h, 0103h — 017Dh (suympennue pecucmpor 40258 - 40382), ucnonb3yercs Ipu Mpo-
CMOTpE 3HAYEHHI IPaynPOBOYHBIX KOIPPHUIIMEHTOB U3 MEPEIPOrPaAMMHUPYEMON MaMsITH
IJIOT-3;

- YTEHHWE BOCHMH TIOCIEIOBATEIBHBIX PETrucTpoB, HaumHas c aapeca 0009 (euympennuii
pecucmp 40010), WUCNONB3YETCS TOJBKO B PEXKUME HU3MEPEHHS JITUTEIBHOCTEH;
npumensiemcsi uzeomosumenem IIJIOT-3 ons uzmepenusi OnumenbHoOCmen 6HYMpeHHUX Yd-
CMOMHBIX CUSHANO08 NO NJIOMHOCMU U memnepamype 8 npoyecce 2paoyuposKu
NIOMHOMEPA HA AMMeCMOBAHHBIX NOBEPOUHBIX HCUOKOCTSX.

[Ipumeuanue — YteHue 11000ro Ipyroro perucrpa B pekuMe U3MEpPEeHUs AITUTENIbHO-
CTEM HMHTEpPIpETHpYyeTCsd KaKk KOMaHAa 3aBeplieHMs pexxnMa u nepesoga I1JIOT-3 B
OCHOBHOM P&XHUM pabOThI (Hanpumep, npu noJIHOGOPMAmHoOM 3anpoce).

06 — Ge3anpecHas 3anuch HOBoro 3HadeHus B peructp 0177h (suympennuii pecucmp 40376);
UCNONB3Yemcs npu 3anucu 8 namsams Hoeo2o aopeca obpawenus k IIJIOT-3 na npeonpusmuu-
uzeomogumene IIJIOT-3; nocne 3anucu neodxoouma KOppexkyus KOHMPOIbHOU CYyMMbl KOIPpuyu-
enumos 6 11113V

07 — mosydeHue cocTosHMs cTarycHbIX BbIxofoB IIJIOT-3; ucnomnw3yercst ans ObICTPOro
yrenus stueriku O3V, xpansmieit pesynbratr camorectupoBanus [1IJIOT-3 (koo moocem 6vimo uc-
noab308aw 0Jisi onpedeieHus aopeca omoenvrozo I1JI0T-3 nymem nepebopa adpecos odpawenus ¢
1 no 255-u npu mexuuyeckom oocayscusarnuu [1J10T-3);
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16 (10h) — 3anuce HOBBIX 3HAUYEHUH B OTAEIbHBIE peructpsbl o aapecam: 0007h, 0008h, 017Dh;

WIM B JIBa TIOCJIENOBAaTEIbHBIX PETHCTpa, HauyWHasg ¢ HedeTHhIXx azapecoB  0101h,
0103h - 017Bh

- 3amuch ogHoro peructpa no anpecy 0007 (suympennuii pecucmp 40008); ucnoab3yercs
KaK KOMaHJ1a BKJIIOUEHUS peXUMa CaMOTECTUPOBaHUs OTAENbHbIX y3510B [1JIOT-3;

3anmuch oaHOro peructpa mo aapecy 0008 (snympennuii pecucmp 40009); ucnonvzyemcs
KaK KOMAaHOA 6KIIOUEHUs pPedCuMa uU3MepeHust OaumenbHocmelu (UCHONb3yemcs Ha
npeonpusmuu-uzeomogumene uzoeaus npu epaoyuposke IIJIOT-3 na ammecmosanHvix
NOBEPOUHBIX HCUOKOCTAX),

- 3anuck peructpa no aapecy 017Dh (suympennuii pecucmp 40382) ucnonp3yercs Kak Ko-
MaH/1a BKJIFOYCHUS PeXHMa KOPPEKIIMH KOHTPOJIBHOH CyMMBI K03(p(pHUIIMEHTOB B mamsTu
ITJIOT-3 (Bbruncnenust CRC nazg conepxkumbim 250 6aiitos [1113Y);

- 3aIMCh HOBBIX 3HAYCHWH B JIBa IOCJIEIOBATEIBHBIX PETUCTPA, HAUYWMHAs C HEUETHBIX
anpeco 0101h, 0103h — 017Bh (suympennue pecucmpor 40258, 40260 - 40380);
UCNONL3YEeMCsl HA  NPeOnpusimuu-u3eomogumene u30eius npu 3anuci NaACnOPMHbIX
3Hayenull Kodpgduyuenmos 6 namame IIJIOT-3 uru npu Heobxo0uUMOcmu Koppexyuu
Ko3¢hhuyuenmos nocie nepuoouyeckoll n08epKu.

[Tpu monyueHnn aapecoBaHHOTO eMy 3ampoca ¢ ApyruMm kojxoMm ¢ynkiuu [TJIOT-3 nomken
BBIJIaTh OTBET C KOJOM HCKIounTenbHOM curyanuu «01» (illegal function) - mpuHATHIN KOA GYyHK-
IIUY HE MOXKET ObITh 00pabOoTaH MO TYNHEHHBIM.
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6 I[eTaJILHOC OMUCAHUEC KOMAaHA, UCII0Jb3YEMbIX B IIPOTOKOJIE

6.1 ®Pynknus 03 (Read Holding Registers)
OIMMCAHUE

UteHne TEKYIIEero COCTOSHUS TMOCJIEeN0BATEILHOCTH 16-pa3psiaHbIX pETUCTPOB, HAYWHAS C
aapeca 0000 mmm HewetHbix amgpecoB 0001, 0003, 0005, 0009, 0101h — 017Bh. Coobmienue
3arpoca onpezesnseT HauadbHbIA aJpec perucTpa U KOJIN4ecTBO PETUCTPOB AJISl UTEHUS.

Aopec 0000 coomeemcmayem enympennemy pecucmpy 40001 xonmpoanepa Modicon.
[IInpokoBemaTenbHbIN 3aPOC HE MOAAEP)KUBACTCS.

Hcnonbzyercss B ocHOBHOM pexknme padotel [IJIOT-3 mpu 3ampoce pe3ynbrara camoana-
THOCTHKHM BO BpEMS IMPOIMIC/IIEr0 M3MEPUTEIHHOTO IHKIA WU M3MEPEHHBIX 3HAYCHUH IJIOTHOCTH,
TEMIIEPATYPBHI, BA3KOCTH.

B Texnomorunueckom pexxkume padbotsl [IJIOT-3 ncnonb3yeTcst mpu mpoCMOTPE PE3yIbTaTOB
TeCTUpOBaHUs OTHeNbHBIX y3710B [IJIOT-3 u mpu nmpocMmoTpe 3HaueHHN KOI((UIIMEHTOB, XpaHs-
muxcs B [ITI3Y TTJIOT-3, a taxxke mist nepeBoga [IJIOT-3 U3 TEXHOIOTMYIECKOTO peKUMa pabOThI
(unmu pexxuMa U3MEpEeHHUs JUTUTETLHOCTEH) B OCHOBHON PEKUM PaOOTEHI.

6.1.1 Ilpumep YTeHUS U3MEPEHHBIX 3HAYEHUI MIIOTHOCTH
3AITPOC

[Tpumep nonHOpopMaTHOTO 3ampoca pesynbrata camortectupoBanus [TJIOT-3 u tekymumx
3HAQYEHWH TIJIOTHOCTH, TEMIIEPATYphl, BA3KOCTH ¢ ycTpoicTBa 1 (ureHue cemu peructpo 0000 —
0006; m.e. mexyweeo cocmosinusa "enympennux pecucmpos 40001 —40007"):

Ne baiima Cooepoicumoe baiima Tlpumep
1 Anpec TIJIOT-3 01
2 DyHKIUA 03
3 HauanbHblii agpec peructpa, ct. 0aiT 00
4 HauanpHblli ampec perucrpa, Mi. 6aiT 00
5 KonuyectBo peructpos, cT. Gait 00
6 KonudecTBO peructpos, Mi. 6aiT 07
7 KonTtponpHas cymma, mit. 0ailT 04
8 KoHTposbHas cymma, cT. 6aiT 08
OTBET

a) Hopmanensiii otBet [1IJIOT-3 B 0OCHOBHOM pexuMe paObOTHl BO3BpAIAeT 3alpaliiBacMble TaH-
HbIE (pe3ynbTaT CAMOTECTUPOBAHUS, ITIOTHOCTb, TEMIIEPATypa, BA3KOCTH).

[Tpumeuanue - Ecnu npounTaHHOE KOHTPOJIEPOM 3HAUEHHE Pe3yJbTaTa CaMOTECTUPOBAHUS
OTJIMYHO OT HYJS, TO KOHTPOJUIEP AOJDKEH CUMTATh IPUHATHIE JaHHbIE HeQoCcH0gepHbiMu (3HaYe-
HUE TJIOTHOCTH U BSI3KOCTH TIPU 3TOM MEpeNatoTcs HYIsIMH). 3HaYeHHs] YCTAaHOBJIEHHBIX OUTOB pe-
3yJibTaTa CaAMOTCCTUPOBAHHUA HNOJDKHBI COOTBCTCTBOBATHL UYCTBHLIPEM CTAapUIMM paspsgaam 6HTOBOI>'I
KapThl 0TKa3a u3 Tadauiel b.1 mpunoxenus b.

Ilpu >mom 0na npedomspawjeHuss cumyayuu «OmKa3a CUCMembly pPeKOMEeHOYemcs
nepesecmu KOHMPOJLIEP 6ePXHE20 YPOBHA 8 pedcum pabomwvl C NOHUNCEHHOU MOYHOCMBIO NO
NJIOMHOCMU, UCHONIb3YA:
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- UIU cpeoHee 3HAYeHUe NIOMHOCIMU, NPUBEOEHHOe K MeKYWeMy USMEPEHHOMY 3HAYeHUI0 memne-
pamypol, eciu nocieonee 00CMOBEPHO,

- WU CpeoHUe 3HAYeHUsI NIOMHOCMU U MeMnepamypbl,

- WU CMmaHoapmuvle MabIuyHvle 3Ha4eHUus NIOMHOCIU U MeMnepamypbi.

Kommanus KAPAITAKC, r. Mocksa
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[Tpumep oTBeTHOTO COOOIIEHHS U3 19 6alTOB MPUBEICH HIKE:

6aj1,\2@ma Cooeporcumoe baiima Ilpumep Ilpumeuanue
1 Anpec IIJIOT-3 01
2 DyHKIUA 03 3anpoc JaHHBIX
3 CueTunk nepeaaBaeMbIX 0aTOB TAHHBIX OEh (2+4+4+4)=14 (GaiiToB)
4 [TapameTp O cmapwuil 6aum 00 (Pe3epBHBIi OalT - HYJIEBOIN)
5 maaowuil baim 00 PesynbTaT caMoTeCcTUpOBaHUS
6 [Mapamerp 1: mpemuil baum DCh
7 maaowuil bavim CDh 3Hauenue mwioTHocTH 783,45
8 cmapwutl 6aim 44h Single=4443DCCDh
9 6mopotl bavm 43h
10 | [MapameTp 2: 3-i1 OaliT 00
11 4-ii Gaiit 00 3HavYeHUE TEMIIEPATYPHI -
12 1-i Gaiit Clh munyc 12,5
13 2-ii GaiiT 48h
14 | [Tapametp 3: 3-ii GauT 66h
15 4-ii GaiiT 66h 3HaueHne KHHEMaTHIeCKOH
16 1-ii GalT 40h Bs3koctu 4,2 cCt
17 2-ii GaiiT 86h
18 | KonTponbHas cymMmma miadwiuti 6atim 22h Cyclical Redundancy Check -
19 cmapwiuil baim 0Ch (LIMKITNYECKUN U30BITOYHBIN KOJT)

0) Oteet IIJIOT-3 u3 5 GaiitoB ¢ komoMm uckimountenbHoi curyaruu 02 (illegal data address) co-
00IIaeT M3 OCHOBHOTO pEeKMUMa pabOThl, YTO OJWUH W3 aIPEecOB PErHCTPOB, YyKa3aHHBIH B
3ampoce, HeI0CTYIIEH MO TYUHECHHOMY:

Ne bauima 1 2 3 4 5
3nauenue | Aopec IIJIOT-3 | @yuxyus | Koo owuoku | CRC, ma.6aiim | CRC, cm.baiim
Ipumep 01 83h 02 COh F1h

B) OtBetr IJIOT-3 ¢ xomom uckmountenbHoi cutyanuu 07 (negative acknowledge) coobmaet u3
TEXHOJIOTUYECKOro pexnma padotsl, uto [IJIOT-3 HencnpaBeH, HOITOMY OH HE MOXKET BBIIIOJIHHUTH
IPOrpaMMHYI0 (DYHKIIMIO, IPUHATYIO B 3ampoce (nocne 6KuoueHus numanue noayieHo HeHyneeoe
3HAYEeHUe pe3yIbmama camomecmupo8aHus).

Ne bavrima 1 2 3 4 5
3nauenue | Aopec IJIOT-3 | @yuxyus | Koo owubku | CRC, ma.6aum | CRC, cm.0avim
Ipumep 01 83h 07 00 F2h

Pexomenoyemcs nepesecmu konmpoinnep  pexcum pabomol ¢ NOHUNHCEHHOU MOYHOCBIO HO
naomuocmu, omxatouums [IJIOT-3 u nposepumo e2o mexuuueckoe cocmosinue coenacHo PO.

r) OtBet IIJIOT-3 ¢ xomom uckmountensHoi cutyaruu 05 (acknowledge) coobmaer (13 TexXHOINO-
THYECKOTO PeKrMa padoThl), UTO TIOTYMHEHHBIN 3aHAT 00pa0OTKON KOMaH/IbI.

Ne baiima 1 2 3 4 5
3nauenue | Aopec IIJIOT-3 | @yukyus | Koo owubku | CRC, ma.6atim | CRC, cm.6aiim
Kommanus KAPAITAKC, r. Mocksa
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Ipumep 01 83h 05 81h 33h

Ilocne nepeoauu omeema IIJIOT-3 nepexooum u3z mexHoni02uiecko2o pexcuma pabomol 6
pedcum uzmepeHus niomumocmu, noopoonee cm. n. 3 «Onucanue pabomwr IIJIOT-3 nocne
BKIIOYEHUS NUMAHUAY, NPU SMOM OH 6 meueHue (4 - 6)c He Modxcem npuHuMams 3anpocsvl om
KOHmMpoJiepa.

n) Oteer IUJIOT-3 ¢ komom wuckmouutensHoi cutyauuu 06 (slave device busy) cooOmaer
U3 OCHOBHOTO peXHMMa padOTHI, YTO JaHHbIE HE TOTOBBI, 3aIIPOC MPHILEN BO BPEMS TEXHOJIOTHYE-
ckoif may3sl Ha (10 —20) ¢, HeoOX0oIUMOMN I BBIXOJa HA PabOYMil PEKUM CXEMbI BO30OYKICHHUS
KoJeOaHWH YyBCTBUTEIBHOTO 3JIEMEHTA (nocie nooauu Numaiouje20 HAnNpSI*CeHus Ha Niamy
npeobpazosamens I[1/I0T-3)

Ne bavima 1 2 3 4 5
3nauenue | Aopec IJIOT-3 | @yuxyus | Koo owubku | CRC, ma.6aum | CRC, cm.0avim
Ipumep 01 83h 06 Clh 32h

6.1.2 Ilpumep uyTeHUs pe3yabTaTa CAMOTECTUPOBAHMS
3AITPOC

3anpoc pe3ysbTrata caMoTecTupoBaHus ¢ ycrporcta 01 - yrenue peructpa ¢ agpeca 0000
(umenue mexywezo cocmosinus "enympenneeo pecucmpa 40001")

Ne 6atima Cooeporcumoe baiima Ilpumep
1 Anpec IIJIOT-3 01
2 DyHKIUA 03
3 HauanbHblil agpec peructpa, ct. 6aiT 00
4 HauanpHbIif anpec peructpa, Mil. 6aiT 00
5 KonudecTBO perucTpos, cT. 6aiiT 00
6 KonnyectBo peructpos, Mir. 6aiT 01
7 KoHTposibHast cymma, Mi1. 6aiiT 84h
8 KoHnTponpHas cymma, ct. 6aift 0Ah

OTBET

a) Hopmanensriit otBet [1IJIOT-3 u3 7 6aliTOB MpUBEACH HUXKE:

6a]1,\7@ma Cooepoicumoe batima Ipumep Ipumeuanue
1 Anpec IIJIOT-3 01
2 OyHKIHS 03
3 CyeTumK nepenaBaeMbIX 0aTOB TaHHBIX 02
4 [Tapametp 0 cmapwuii baim 00 (Pe3epBHbIii OaliT)
5 Maaowutl 6aim 00 PesynpTaT camoTecTupoBaHuUs
6 KontponpHast cyMmma Miaimmii OalT B8h Cyclical Redundancy Check -
7 cTapmuii OalT 44h (uMKITMYecKUi M30bITOUHBIN KOJT)

Kommanus KAPAITAKC, r. Mocksa
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0) Ilpumep otBeta IIJIOT-3 u3 pabouero pexxuma MpH BHE3AITHOM OTKAa3€ AJIEKTPOHHOW CXEMBI BO
BpEeMsI MPOIIE/IIIETO U3MEPUTEILHOTO UKIIA (13 7 OANTOB)

01, 03, 02, 00, 80h, BOh, E4h

3Ha4YCHUsI YCTAHOBIICHHBIX OMTOB pe3ysIbTaTa CAMOTECTHPOBAHUSI COOTBETCTBYIOT CTapIIMM
paspsigam OUTOBOM KapThl 0TKa3a u3 Tabnuiel b.1 mpunoxenus b.

B) [Ipumep otBera IIJIOT-3 mpu TOM e OTKa3e AJIEKTPOHHOW CXEMBlI M3 TEXHOJOTHYECKOTO
peXHrMa MocJie BBINOJIHEHHUS] KOMaH bl CAMOTECTUPOBAHUS OTAEIbHBIX Y3108 [1JIOT-3

01, 03, 02, 00, 08h, BSh, 82h

6.1.3 IIpumep uyTeHus1 TPagAyHMPOBOYHOro K03 duumenta us III3Y IJIOT-3

I'panynpoBounbie ko3¢ uimenTsl u3 nepenporpammupyemoii namsatu [1JIOT-3 3anumarot
JIBa TOCJIE[OBaTEeNbHBIX peructpa. OTHOCUTENBbHBIM ajapec oOpameHus K Kod(QQUIMEHTY
BBIUUCIISIETCS 110 CIEAYIOIIel METOUuKe, Ha mpuMepe i kodddunmenta 29:

(29 *2)+255=313=13%h (enympennuii pecucmp 40314 = 313 + 40001)
3AIIPOC
[Tpumep 3ampoca 3HaueHUs kKodhdumuenta Homep 29 uz I3V TJIOT-3:

Ne 6atima Cooeporcumoe baiima IIpumep
1 Anpec IIJIOT-3 01
2 DyHKIUA 03
3 HauaneHslii agpec peructpa, CT. 6alT 01
4 HauanpHbIif anpec peructpa, Mil. 6aiT 39h
5 KonuyecTBo peructpos, cT. Gait 00
6 KonnyectBo peructpos, Mir. 6aiT 02
7 KoHTposibHas cymma, Mi1. 6aiiT 15h
8 KoHnTponbsHas cymma, ct. 6aift FAh

OTBET

[Tpumep HOpMAIEHOTO OTBETHOTO COOOIIECHNS U3 9 OaliTOB MPUBEIEH HUXKE:

Gaiima Cooeporcumoe bdatima Ilpumep llpumeuanue
1 Anpec ITJIOT-3 01
2 OyHKIHS 03
3 Cuerynk nepeaBaeMbIX 0alTOB JaHHBIX 04
4 3HaueHue ko3P duiueHra: 3-11 6aIET 80h 3nauenme 29-1o Ko>hUIIEHTa
5 4-i1 OaiT 00h .
N B (hopmare Single = 442C8000h
6 1-i Gaiit 44h wn (+ 690.00)
7 2-ii GailT 2Ch '
8 KontponpHast cymma Miaammii 6auT Elh Cyclical Redundancy Check -
9 crapuii 6alT 2Eh (IMKITUYECKUN N30BITOYHBIN KOJT)

6.1.4 Ilpumep YTeHHUSs NJIUTEIbHOCTEH CUTHAJIOB M3 PEKUMA U3MePeHHs NJIUTeJIbHOCTel
3AITIPOC

Kommanus KAPAITAKC, r. Mocksa
(@ C A R A P Ax Be0 caiit: www.aviatech.carapax.ru
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Ne 6aiima Cooepoicumoe batima Ilpumep
1 Anpec TIJIOT-3 01
2 OyHKIHS 03
3 HauanpHbIif anpec peructpa, cT. 6aiT 00
4 HauanbHblii agpec peructpa, Mi. Gait 09
5 KonnyecTBo peructpos, cT. Gait 00
6 KonudecTBo peructpos, Mil. 6aiiT 08
7 KonTtponpsHas cymma, mit. 0aiiT 94h
8 KoHTposibHast cymma, CT. 6aiiT OEh
OTBET
[Ipumep HOPMATIBHOTO OTBETA:
6ajfma Cooepoicumoe batima Ilpumep Ilpumeuanue
1 Anpec TIJIOT-3 01
2 OyHKIHS 03
3 Cuerunk nepeaBacMbIX 0aliTOB JAHHBIX 10 (4*4=16)
4 JnurensHocTs 1 3-ii Gaiit EOh
5 A-if Gaii DEhL JnurensHOCTh
N MH(OPMAIIMOHHOTO CUTHAJIA TI0
g é_g gggz ]351;:?1 mnotHocTH (Taul = 0.445075 c)
8 JlnurenbHOCTD 2 3-it OaiiT 96h .
9 A-if Gaii EEh Pa3HocTtrs qiuTeabHOCTEN
NI CUTHAJIOB IO TUIOTHOCTH
}(1) ;E gZE: EZE (Tau2-Taul) = 0.000436 ¢
12 | JlnutensHOCTH 3 3-ii Gaiit 8Bh
3 A-i{ Gaiir 7h JnmuTensHOCTh pabodero
oo CUTHAJIA TI0 TEMITepaType
14 1-ii GauT 3Eh B
15 >t Gaiir 09h Tt=0.134321 ¢
16 | JlimtenpHOCTH 4 3-i1 GaiiT BEh
17 A-it Gaiir 38h JmUTenbHOCTh KOHTPOJILHOTO
oo CHTHAJIa TI0 TeMIIEpaType
18 1-i1 GalT 3Eh B
9 >t Gaii 0Bh Tk =0.136469 ¢
20 | KortponpHas cyMmma MIIaaIinii 6ait 02h Cyclical Redundancy Check -
21 cTapuinii 0anT 0Dh | (UMKIWYECKUN M30BITOYHBIN KOJT)

6.2 ®@yuxkuus 06 (Preset Single Register)

OIIMCAHUE

bezaapecnast 3amuck HoBoro 3HaueHwus B peructp 0177h (enympennuii pecucmp 40376).

OyHKIUS YCTaHABIMBAET MOJOOHBIE PErUCTPhI BO BCEX MOAUYMHEHHBIX YCTPOHCTBAX.

Hcrnonp3yeTcst mpu 3amucy B TaMsATh HOBOTO azapeca obpamienus k [IJIOT-3 na npeanpus-
tuu-u3rorosutene I[1IJIOT-3; a Ttakke mpu HEOOXOIMMOCTH TiEepe] BKIIOYCHHEM W3JEIHS B
COCTaB CHUCTEMBI JIJIsl 3aIMCH B TIaMSTh HOBOTO ajpeca obpamienus k [1IJIOT-3.

(&)<AraPAX

Kommanus KAPAITAKC, r. Mocksa
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3AIIPOC

[Tpumep 3anucu 247 aapeca oopamenus B [1113Y Bcex moakmouenubix [IJIOT-3.

Ne Gaiima Cooeporcumoe baiima Ilpumep
1 Anpec TIJIOT-3 00
2 OyHKIHS 06
3 AJipec peructpa, CT. 6anT 01
4 Anpec peructpa, mil. 6aiT 77h
5 JlanHebIe, cT. OalT 00h
6 JlaHHBIC, MII. OalT F7h
7 KontponpHas cymma, mit. 0ailT 78h
8 KoHTposibHast cymma, CT. 6aiT 7Bh

INDUSTRIAL ENGINEERING E-mail: info@carapax.ru
Ten. +7 (495) 971-14-50
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PEAKOUA TUIOT-3 HA KOMAHAY "06"
OtBeT Ha 3anpoc He Bo3Bpataercs, a [IJIOT-3 nocne 3anucu aBTOMaTH4eCKH MEPEBOIUTCS

B TEXHOJIOTHYECKUN PEKUM paboThl (KOHTposibHAs cymma kKodddunmentos B [MI13Y tpebyer kop-
PEKIIHNHN).

6.3 ®@yukuus 07 (Read Exception Status)

OIIMCAHUE

Utenue crartycHbIX BbBIXOJO0B B momaunHeHHOM [IJIOT-3. IllupokoBemarenbHbIl 3ampoc
HE TIO/I/ISP)KUBACTCHI.

Wcnonb3yercs kak komanaa nepeBojga IIJIOT-3 u3 pexxnMa u3MepeHHs] IJIOTHOCTH B
TEXHOJIOTHYECKUH PeXUM paboThl IpH poBepke TexHudeckoro coctosiHus [1IJIOT-3 (HopMambHBIi
OTBET - 3Ha4YeHHe cTaTyca 35h).

A B TEXHOJIOTUYECKOM pEXHUME pabOThl HCIOJB3YeTCs Al ObICTPOTrO UTEHHS SUEHKU
otka3oB IIJIOT-3 mocine BBINOMHEHMS] KOMaHAbl CaMOTECTUPOBAaHUS OTAENbHBIX y310B [IJIOT-3
(K00 Mmodcem OblmMb UCNONBL306AH OJIs1 Onpedenenuss aopeca omoenvroeo I1IJIOT-3 nymem nepebopa
aopecos obpawenus ¢ 1 no 255-i npu mexnuueckom oocaysxcusarnuu IJ10T-3);

3AITPOC

Ne 6atima Cooeporcumoe baiima IIpumep
1 Anpec IIJIOT-3 01
2 DyHKIUA 07
3 KonTtponpsHas cymma, mit. 0ailT 41h
4 KoHTposbHast cymma, CT. 6aiiT E2h

OTBET

a) HopmanbHBIi OTBET U3 pexuMa U3MEPEHUs IUI0THOCTH

Ne 6atima Cooeporcumoe baiima Ilpumep
1 Anpec TIJIOT-3 01
2 OyHKIHS 07
3 JlaHHBIEC BBIXOIOB 35h
4 KonTtponpHas cymma, mit. 0ailT E2h
5 KoHTposibHast cymma, CT. 6aiT 27h

Tak xax nepexo0 u3 pescuma usmepeHus NJIOMHOCMU 6 MEXHOL02UYECKUll NPOUCXooum
He MCHOBEHHO, PEKOMEHOYemcs nocie Noiyuenus omeema coerams naysy Ha I ¢ neped nooauei
cnedyrowezo 3anpoca Ha smom I1JIOT-3.

0) [IpuMep HOPMATILHOTO OTBETA U3 TEXHOJIOTHYECKOTO PEeKUMa PadOThI

MNe 6atima Cooeporcumoe baiima Ilpumep
1 Anpec IIJIOT-3 01
2 DyHKIUA 07
3 JlaHHBIC BBIXO/IOB 00h
4 KoHTposibHast cymma, Mi1. 6aiiT 22h

Kommanus KAPAITAKC, r. Mocksa
(@ C A R A P Ax Be0 caiit: www.aviatech.carapax.ru
INDUSTRIAL ENGINEERING E-mail: info@carapax.ru
Ten. +7 (495) 971-14-50
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| KouTponsHas cymma, cT. Gaiit ‘

e 30h |

JlaHHBIE BBIXOJOB IIOCJIE€ BBIITOJIHEHUS KOMaHIbl CAMOTECTUPOBAHMUS OTIEIBHBIX Y3JIOB
COOTBETCTBYIOT MJIQJIINM pa3psiiaM OMTOBOM KapThl OTKa3a U3 Tabnuibl b.2 mpunoxenus b.

6.4 @yuxuus 16 (10h - Preset Multiple Registers)

OIMMCAHUE

3anuce JaHHBIX B OTHeNbHBIE peructpsl mo aapecam: 0007h, 0008h, 017Dh; unm B nBa
MOCIIEI0BATENBHBIX PETUCTPa, HaunHasl ¢ HeueTHbIX afapecoB 0101h, 0103h — 017Bh.

Hns 3anucu B peructpsl [IJIOT-3 ucnone3ytorest 16-pa3psiiHbie n1aHHBIE, IEpeAaBaeMbie B
1oJjie JaHHbIX 3anpoca. [llupokoBemarenbHblil 3apoc B JAHHOM MPOTOKOJIE HE MOIEPKUBACTCS.

Hcnonb3yeTcst B TeXHOJMOTHUECKOM pexkume padotsr [IJIOT-3:

- TIPU 3aIMCH MACHOPTHBIX 3HaueHui koaddurnmentos B [MI13Y TTJIOT-3;

- KAK KOMaHJa BKJIFOUCHHS PEXHMa KOPPEKIMH KOHTPOJIBHOW CYMMBI KOA((HUIIEHTOB
B amsitu [1IJIOT-3 (Beruucnenus CRC nag cogepxumbiM 250 Gaiitos [1I13Y);

- kak koMmanaa nepesoja [1JIOT-3 B pexxum caMOTECTUPOBAHUS OTACIBHBIX Y3JIOB;

- KaK KOMaH/1a BKJIIOUEHUS peXUMa U3MEPEHHs [UTUTEIbHOCTEH.

6.4.1 Komanaa BKJIIOYEHHUS Pe:KUMA CAMOTECTUPOBaHMS OTAebHbIX y3J10B [1IJIOT-3
3AITPOC

3amucats 3HaueHne FFOOh B peructp 0007 (6nympennuii pecucmp 40008) yctpoiicta 01.

OTBET

HopmasibHBIN OTBET COACPKUT aApec MOJAUYMHEHHOTO, KOJ (PYHKITMU, HadaJdbHBIM aJpec H

Ne batima Cooeporcumoe baiima Ilpumep
1 Anpec IIJIOT-3 01
2 DyHKIUA 10h
3 HauanbHblIii agpec peructpa, ct. 6aiT 00
4 HauanpHbIii anpec peructpa, Mil. 6aitT 07
5 KonngecTBo perucTpos, CT. 6aiT 00
6 KonnyecTBo peructpos, Mi1. 6aiiT 01
7 CueTunk OaliTOB 02
8 JlaHHBIC, CT. OalT FFh
9 JlanHbIC, MIT. OalT 00h
10 KoHTtponbHast cymma, M. Gait E6h
11 KonTtposbHas cymma, cT. 6aiiT 17h

KOJMYCCTBO pECrucCTpoOB.

@

Ne Gaiima Cooeporcumoe baiima Ilpumep
1 Anpec IUIOT-3 01
2 DyHKIUA 10h
3 HauanbHblil agpec peructpa, ct. 6aiT 00
4 HauanpHbIif anpec peructpa, Mil. 6aT 07
5 KonuyectBo peructpos, cT. Gait 00

CARAPAX
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6 KonnyectBo peructpos, Mir. 6aiT 01
7 KoHTposibHast cymma, Mi1. 6aiiT BOh
8 KoHnTponpHas cymma, ct. 6aift 08h

PEAKIIMA TUIOT-3 HA KOMAHAY

ITocne HopmanibHOrO OoTBeTa Ha 3anpoc [IJIOT-3 mepexoauT B pekUM CaMOTECTUPOBAHUS
OTIeNbHBIX y370B. Yepes (4 — 6) cex win uepe3 (22 — 24) cex ms IIJIOT-3-U (¢ unaukaTopom)
MOTYMHEHHBIA TOTOB TIO 3alpoCy BBIIATh PE3yJBTaT CAMOTECTUPOBaHHS (CM. omucanue 1. 6.1.2,
6.3) 1 oTBEUaTh Ha JPYIrHe 3alpOChl KOHTPOJIEPA, Pa3PELICHHBIE B TEXHOJIOTUYECKOM PEXHUME.

6.4.2 KomaHaa BKJIKYEHUS PeKUMA KOPPEKUUHM KOHTPOJIbHON cyMMbI KO3 PUIIMEeHTOB.

Hcnons3yercs 11 BeruucieHust KoHTpoabHOU cymmbl CRC Hax conepxumMbiM 250 6aiiToB
koadurmentor u3 I3V ITJIOT-3 nmociie okoHUYaHMS 3aMMCH MACHOPTHBIX 3HAYCHUHM KOAD uIu-
enroB B [III3Y (cm. onmcanue 1. 6.4.4) unu nocne u3meHenus aapeca obpamenus k [1JIOT-3 no
3anpocy ¢ pynkmueit "06" (1. 6.2).

3AIIPOC
3anuck 3nauenus FFOOh B peructp 017D (6uympennuii pecucmp 40382) ycrpoiictra 01.

Ne batima Cooeporcumoe baiima Ipumep
1 Anpec [TJIOT-3 0lh
2 DyHKIUS 10h
3 HavaneHbiii anpec peructpa, cT. 6aiiT 01h
4 HauanpHbIii anpec peructpa, Mil. 6aitT 7Dh
5 KonmuecTBo peructpos, CT. 0alT 00h
6 KonnyecTBo peructpos, Mi1. 6aiiT 01h
7 CueTunk 0alTOB 02h
8 JlanHbIe, CT. OalT FFh
9 JlaHHBIC, MJI. OalT 00h
10 KoHTtponbHast cymma, M. Gait FDh
11 KonTtposbHas cymma, cT. 6aiiT 4Dh

OTBET

HopmainbHblil OTBET COJEPKHUT ajpec MOAYMHEHHOTO, KO (PYHKIMH, HAYAJIBHBIA ajipec H
KOJIMYECTBO PETUCTPOB.

Ne 6atima Cooeporcumoe baiima Ilpumep

1 Anpec TIJIOT-3 01h

2 DyHKIUA 10h

3 HauanpHbIif ampec peructpa, cT. 6aiT 01h

4 HauaneHslii anpec peructpa, Mii. 6aiT 7Dh

5 KonudecTBO peructpos, cT. 6aiT 00h

6 KonudecTBO peructpos, Mi1. 6aiiT 01h

7 KonTtponpHas cymma, mit. 0ailT 90h

8 KoHTposibHast cymma, CT. 6aiT 2Dh
Kommanus KAPAITAKC, r. Mocksa
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PEAKIINA TUIOT-3 HA KOMAHY

[JIOT-3 otBeuaet Ha 3ampoc. 3areM B Teuenue (0,44 — 0,45) cexkynna obpamenns k [1JIOT-3
3ampenieHbl — UAET TMmocienoBareapbHoe yteHue koddduimentoB u3 I113Y u BbIYHMCICHHE KOH-
tponbHOM cymMbl CRC Han cogepxumbiM 250 GaiitoB, nocne yero 3HaueHne CRC 3amucbiBaercs
Ha MecTo 63-ro KoaddumrenTa (cM. onucanue 1. 6.4.3- ).
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6.4.3 Hexoropsie ocobenHocT padoThl ¢ ko3gdpunuentamu u3 [II3Y IJIOT-3

a) I'pamympoBounsie kod(duimenTsl u3 nepenporpammupyemoit mamsta [1JIOT-3
3aHMMAIOT JIBa MOCTIEI0BATEIbHBIX peructpa. OTHOCUTENBHBIN agpec oOpalieHus K KodpUIHeHTy
BBIYHMCIISIETCS TI0 CIIEAYIOIIEH METOIMKE, Ha TpuMepe i kodddurmenta Homep "29":

(29 *2)+255=313=13%h (s6nympennue pecucmpuor (313 + 40001)= 40314 u 40315).

6) Koaddumumentsr ¢ Homepa "1" mo HOMep "56" BritounTensHO TnpeacTaBieHsl B 113V
IIJIOT-3 B ¢opme umcna riaBaromeil 3ansatoit cnenuaisHoro Float-opmarta ¢ 23-paspsinHoit
MaHTHCCOM. Tak Kak KOHTpoJulep omepupyeT ¢ uuciaamu Single-popmara, umerommmu 24-
paspsAAHYI0 MaHTHCCY, TO Tepel 3anuchio kodddummenta 3 konrposuiepa B [1IJIOT-3 mumammmii
OaiiT ko3 punmenTa gomwKkeH ObITh M3MEHEH 1o npaBuiny: Lowest = Lowest AND OFEh.

Hanpumep. Single-3anuco (3F7FEDAG6)h ons wucna 0,99972; lowest = A6h and FEh =A6h;
nepedaemcs 8 ciedyrowem nopsoxe: EDh, A6h, 3Fh, 7Fh.

B) 3armucannsie B nacnopt Ha [1JIOT-3 xoaddunmeHTs HEe TOHKHBI OTIUYATHCS OT MPOYH-
taHHbIX U3 [IT13Y Oonpie, yeM Ha omMOKY MpeoOpa30BaHUs YKCIIA MIPH NIEPEBOAE U3 IECATHYHOTO
npeJcTaBiIeHus B ABouyHoe, He npesbimarontyio 0,000024 %. Ocransubie Float-koagdurueHTs! u3
MI13Y nomxkHBI OBITH HYJIEBBIMU.

r) Haznauenue nekoropsix Float-koaddunmneHToB:

- koo durment vHomep "1" u3z [I13Y Bcerna nynesoit (peseps) (peructpsr 0101, 0102h;
seHympenHue pecucmpwl 40258, 40259)

- k03¢ dunment "2" XpaHUT 3HAUYEHUE MOIPABKH IUIOTHOCTU IO PE3YJIbTaTaM IMOBEPKH
(Tipu BBITTYCKE W3 MPOU3BOJICTBA — HYJIEBOM );

- koa¢p¢urment "17" (peructpst 0121h, 0122h) xpanut 3HaYeHHE MONPABKU TEMIIEPATYPHI
0 pe3ysbTaTaM MOBEPKHU (TIPH BBIITYCKE U3 MPOU3BOJCTBA — HYJIEBOM).

n) Koodduuuentsr ¢ Homepa "57" mo Homep "63" BkmoumrtenbHo 3amucansl B IITI3Y
[TJIOT-3 B popme 1iesnoro uncna ¢popmara Longint.

Hanpumep. Koagguyuenm ""60" — adpec oopawenus x IIJIOT-3 u npuznax Hanuuus unou-
kamopa; longint=00F70001h (nepedaemcs 6 nopsoxe: 0, 1, 0, F7h) ona aopeca "247" u M=1;
3Hauenue M om 1 0o 4 onpedensem memn cmeHnvl ungpopmayuu 6 (M*1,5) cekyno na ecmpoentom
unouxamope; snaverue M=0 ungpopmupyem o6 omcymemeuu unouxamopa y IJIOT-3.

Kosgppuyuenm ""61" - 3a600ckoii  nomep uzdenus;, longint=1924A9h ona  3Hauenus
"0103081" (nepedaemcs 6 nopsioke: 92h, A9h, 00h, 01h).

Kosgppuyuenm ""62" — snauenue oamol u épemeHnu nocieoHe2o 0OHOGNEHUs KOIPPuyueH-
mos 6 1113V, ynakosannoe 6 nepemennoti muna TDateTime; longint=2EBD4AA2h ona 3uauenus
"29.05.2003 09:21:05"; (nepeoaemcs 6 nopsoxe: 44h, A2h, 2Eh, BDh).

Koappuyuenm "63" — snauenue xonmponvHot cymmsl HAO cooepxcumvim 250 6aiimos
HII3Y,; nanpumep longint=FF0045BCh (nepedaemcs 6 nopsaoke: 45h, BCh, FFh, 00h);

1-11 6avim écecoa FFh, a 2-ti — 00h; 3-1i batim xpanum maaowuti Oam KOHMPOIbHOU CYMMbl
CRC Hao codepacumvim 250 bavimos uz 113V [1JIOT-3; 4-i — cmapwuii 6aiim CRC.

Boiuucnenue CRC xoagppuyuenmos u 3anuce ee 6 11113V npoucxooum asmomamuyecku no-

clle npuema om KoHmpoaepa 3anpoca ‘“3anuce snavenusi FF00h ¢ pecucmp 017D (cm. onucanue n.
6.4.2).
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6.4.4 3anuchp HOBbIX 3Ha4YeHMIT ko3P unuentos B [III3Y IIJIOT-3

3amnuch HOBBIX 3HAYECHUH B J[Ba MOCIIEA0BATEIbHBIX PETUCTPa, HAYMHAS C HEUYETHBIX aJ[PecoB
0101h, 0103h — 017Bh (Buyrpennue peructpsr 40258, 40260 - 40380); ucnomb3zyercs Ha
NPEANPUATHH-U3TOTOBUTENIC H3/ENNS TPU 3aliCH MACIOPTHHIX 3HAauYeHHH KO3()(UIMEHTOB B
namsth [1JIOT-3 wim npu He0OXO0IUMOCTH JUTSl KOPPEKIIUH KO (PUIIMEHTOB MOCIIE TEPHOANYECKON
MOBEPKHU Y MIOTPEOUTEIIS.

3AIIPOC

[Tpumep 3amucu HOBoro 3HaueHus kodpdumuenta nomep "28" B I3V yerpoiictra 01 (o
aapecam 0137h, 0138h - snympennue pecucmpor 40312, 40313).

MNe batima Cooeporcumoe baiima Ilpumep
1 Anpec TIJIOT-3 01h
2 DyHKIUA 10h
3 HauanpHbIif ampec peructpa, cT. 6aiT 01h
4 HauanbHblii afgpec peructpa, Mi. Gait 37h
5 KonmaectBo peructpos, cT. 6aiT 00h
6 KonudecTBO peructpos, Mil. 6aiiT 02h
7 CueTunk OalTOB 04h
8 Koaddumment "28" 3-ii GauT EDh
9 4-ii OaiT A6h
10 0,99972 1-it OaiT 3Fh
11 2-i1 OalT 7Fh
12 KontponpsHas cymma, mit. 0ailT 3%h
13 KoHTposibHast cymma, CT. 6aiiT 92h
OTBET
Ne batima Cooeporcumoe baiima Ilpumep
1 Anpec I[IJIOT-3 0lh
2 DyHKIUA 10h
3 HauanbeHe1ii anpec peructpa, CT. 0alT 01h
4 HauanpHbIif anpec peructpa, Mil. 6aiT 37h
5 KonmaectBo peructpos, cT. 6aiT 00h
6 KonudecTBO peructpos, Mil. 6aiiT 02h
7 KonTtponpeHas cymma, mit. 0ailT Flh
8 KoHnTponpHas cymma, ct. 6aift FAh

PEAKIIMA TJIOT-3 HA KOMAHAY

[TJIOT-3 oTBeuaet Ha 3amnpoc. 3atem B TeueHue (0,07 — 0,08) cexynn obOpamienus k [IJIOT-3
3alpeleHbl — WeT npeodpazoBaHue NpuHATON nHpopmanmu u3 Single-popmara Bo Float-popmar
U 3amuch 4-x 0ait nadopmanuu B anekrpudecku crupaemoe [1T13Y TTJIOT-3.

Jlist KOHTPOJISt MPaBUIIBHOCTH 3anucH K03 duimenTa pekoMeHayeTcs MpoBECTH YTeHHE KO-
s durmenta uz I3V TTJIOT-3 (cM. onucanue 1. 6.1.3) ¢ mociexyoNUM MOOaNTOBBIM CpaBHEHH-
eMm (c yuetoM TpeboBanuii 1. 6.4.3 6, 6.4.3 B).
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6.4.5 KomaHaa ycTaHOBKM pe:kMMA U3MeEpPeHHs JUINTEeJIbHOCTeH

3AITPOC

3amucars 3HaueHue FFOOh B peructp 0008 (suympennuti pecucmp 40009) yctpoiictra 01.
Ucnonp3yerca Ha npeanpusiTun-u3rotrosuresne npu rpaayuposke [IJIOT-3 Ha arrecTOBaHHBIX TO-
BCPOUYHBIX XUAKOCTAX.

Ne 6atima Cooeporcumoe baiima Ilpumep
1 Anpec [IJIOT-3 01
2 DyHKIUA 10h
3 HauanbHblil agpec peructpa, ct. 6aiT 00
4 HauanpHbIif anpec peructpa, Mil. 6aiT 08
5 KonudecTBO perucTpos, cT. 6aiiT 00
6 KonnyectBo peructpos, Mit. 6aiT 01
7 CueTunk OalTOB 02
8 JlaHHbIe, CT. OalT FFh
9 JlanHBIC, MIT. OaliT 00h
10 KonTtponpHas cymma, mit. 0ailT E6h
11 KontponpHast cymma, ct. 0aiiT E8h
OTBET
MNe batima Cooeporcumoe baiima IIpumep
1 Anpec IIJIOT-3 0lh
2 DyHKIUA 10h
3 HauanpHbIif anpec peructpa, cT. 6aiT 00h
4 HauanbHblii agpec peructpa, Mi. Gait 08h
5 KonudecTBO perucTpos, cT. 6aiT 00h
6 KonnyectBo peructpos, Mir. 6aiT 01h
7 KoHTposibHas cymma, Mi1. 6aiiT 80h
8 KoHnTponpHas cymma, ct. 6aift 0Bh

PEAKIIMA TJIOT-3 HA KOMAHAY

ITocne orBera Ha 3ampoc [1JIOT-3 mepexoauT B pexuM HU3MEpeHHs autesnbHocTed. [Ipu
3TOM Ha BcTpoeHHoM uHaukarope [1IJIOT-3M-U nomxHO BeIcBeTHTHCs coobiienue "---PULSE."

3anosHeHHBIN arTecToBaHHOM kuaKkocThio [1JIOT-3 mocne texHnonoruveckoi nayssl Ha (10
— 20) ¢, He0OXOIUMOH JIJIs1 Havajla U3MEPUTENIBHOTO LIUKJIA, HAYMHAET TIOBTOPSATh U3MEPHUTEIbHbIE
IIUKJIBI, BBITTONTHSS B TeueHue (1.2 — 2.4) cek ouepeHoe U3MEPEHHE UTUTEIBHOCTEH KOHTPOIUpYe-
MBIX NTaPaMETPOB, KAKIBIN pa3 OOHOBIISSA pe3yabTaThl TEKyIEro u3mepenus y ceost B O3Y.

[IJIOT-3 B pexkume W3MEpeHUs JUTMTEIbHOCTEH NMPUHUMAET M 00pabdaThIBaeT 3arpochkl OT
KOHTpOJUIEpa MO MPEPHIBAHUAM OT IMOCIEI0BAaTEIbHOrO opTa. IIpu 3TOM BO BpeMs TEXHOJIOTHYe-
CKOH May3bl, HEOOXOAMMOMN JIJIsl BBIXOAA CXE€MbI BO30OYXKIEHHUS KOoJeOaHUN YyBCTBUTEIBHOTO 3Jie-
MeHTa Ha pabounii pexxuM, [1JIOT-3 Ha 3anpoc 3HaueHuil mmutensHOCTH (PyHKuus 03) momkeH
OTBEYaTh C KOJIOM HCKIIounTeNbHON cutyanmu 06 (slave device busy), coobmias, 94To maHHBIE HE
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rotoBbl. Ecim 3ampoc npuxoauT B MOMEHT cMeHbl nHpopmarmu B Oydepe BoiBoaa, IIJIOT-3 Briga-
€T pe3yJbTaT IPEIbIAYIIErO U3MEPEHUS.

Hezanonuennsiit [IJIOT-3 nomkeH BblgaBaTh Ha KOHTPOJUIEP MAKET C HYJIEBBIMH 3HAYECHMUSI-
MU JUIUTENBHOCTEN 110 TUNIOTHOCTH.
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BbIXO/] 13 PEXXUMA

BbIxon U3 pexxuma u3MepeHus JITUTEITLHOCTEH MPOUCXOAUT TI0 JIF000MY 3anpocy ¢ GyHKIH-
et 03, KxpoMe YTEHHUs JTUTEIBHOCTeW curHanoB 1o 1. 6.1.4, (nanpumep, npu noanogopmamuom
3anpoce NIOMHOCMIL).

IIpn srom HopmanbHbli oTBeT IIJIOT-3 comepxuT KOA HCKIOUMTENBbHON curyauuu 05
(acknowledge), momunHEHHBIN 3aHIT 00PaOOTKONH KOMAaH/IbI.

Ilocne nepeoauu omeema IIJIOT-3 nepexooum u3z mexHoni02uieckKo2o pexcuma pabomol 6
pedcum uzmepeHus niomumocmu, noopoonee cm. n. 3 «Onucanue pabomwr IIJIOT-3 nocne
BKIIOYEHUS NUMAHUA», NPU IMOM OH 6 meuenue (4-6)c He Modcem NpUHUMAMb 3ANPOCHI
om KoHmpoJiepa.

Kommanus KAPAITAKC, r. Mocksa
(@ C A R A P Ax Be0 caiit: www.aviatech.carapax.ru
INDUSTRIAL ENGINEERING E-mail: info@carapax.ru
Ten. +7 (495) 971-14-50



unsigned
unsigned
unsigned
unsigned
int i;
int j;

int main
{ CRC =
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[TPMJIOKEHUME A

(O6s3arenbHOE)

IIpumep pacuyera CRC
B BH/Ie CTaHIAPTHOI mpoueaypsl Ha A3bike Cu

char Buffer|[]:;
int Len Buff;
int CRC;

char shl bitO0;

()

OXFFFF;

for (i = 0; i<Len Buff; i++)
{ CRC "= Buffer|[i];
for (j=1; 3<=8; Jj++ )
{ shl bit0=CRC&0x01;
CRC >>= 1;

if

(shl bit0)
CRC"=0xA001;
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[MTPUJIOXKEHUE b

(O6s3arenbHOE)
3HaYeHUA YCTAHOBJIEHHBIX OUTOB pe3yJbTaTa 0TKa3a

a) B peKUME U3MEPEHHUsI TUIOTHOCTH, €CII B X0JI€ OUEPETHOTO U3MEPEHHSI TUarHOCTUPYETCS
HeIlITaTHask paboTa JIEKTPOHHOU CXEMBI

Taomuma b.1
Kon 3HaueHus OUTOB Bo3MoHbIE TPUYMHBI OTKa3a
00 0000 0000 Otka3a HeT, nepegaBacMble JaHHbIE TOCTOBEPHBI
OTKa3 QJICKT OHHOﬁ CXEMBI 110 KaHaJly TCMIICpaTYpPhI
10 0001 0000 p y patyp
WM OOPBIB TaTYHUKA TEMITEPATyPhI
20 0010 0000 OTKa3 31EKTPOHHON CXEMBI 110 KaHAJTy IJIOTHOCTH

OTka3 cxembl BO30YyXIeHHs KoJebaHuil (He 3aroaHeH
40 0100 0000 JKMIKOCTRIO, UK Bsi3kocTh 6onee 100 cCr,

WJIM HEUCIIPABHOCTH JIEKTPOHHOM CXEMBbI)
OTKa3 2JIEKTPOHHOM CXEMBI M0 KaHATy TeMIIepaTyphl
80 1000 0000 (YXO0Il JUTMTEIbHOCTH KOHTPOJILHOT'O CUTHAJIA 3a
JIOMYCTUMBbIE TTPEEIIbI)

0) mocIie BBIMOJIHEHUS pEKUMA CAMOTECTUPOBAHUS

Tabmuma B.2
Kon 3HaueHus OUTOB [Ipuunna oTkaza

01 0000 0001 Ortka3 [13Y no KoHTposIbHOI cymme

02 0000 0010 Ortkas [1I13Y no koHTposBbHOI cymme

04 0000 0100 OTKa3 AJIEKTPOHHON CXEMBbI (CUETUHKA)
OTKa3 2JIEKTPOHHOM CXEMBI IO KaHATy TeMIIePaTyphl

08 0000 1000 (YX0I T TEIbHOCTH KOHTPOJILHOTO CUTHAJIA 3a JOMYCTH-
MBbI€ MIPeIeIIbl WK OOPBIB TaTYMKA TEMIIEPaTypPhl)
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[NPUJIOKEHHME B

(cipaBOYHOE)

Cxema riexTpuueckas coequHenuii IIJIOT-3 ¢ konTpoiepom
B COCTaBe OJJHOKAHAJIBLHOM cucTeMbI cOOpa MH(pOpMaAIUU

Konrposiep BACTHUOH-4 JIOT-3
Lems |Kour| [Komr| Ilems Lems  |Komr Konr Llems
+24B —| 2 | Unmnr. Unwr. 5 —| 3 Unwr.
OO0m. — 1 Oom. O0m. 6 [—| 4 O6m.
DATA + —| 3 |Usx.1-1 UBpix.1-1] 8 |—| 2 DATA +
DATA - —| 4 |Usx.1-2 Uspix.1-:2| 7 |—| 1 DATA -
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[MTPUJIOXKEHUE T

(cipaBOYHOE)

Cxema r1exkTpudeckas coexudenuii [IJIOT-3 ¢ IIII9BM tuna IBM PC
npu nepuoanyeckoi nosepke IJIOT-3

MIISBM DB-9F
Iemnb Konr. Komnr.
brok nuranus + 3
12+24B 4
DTR 4 -
DSR 6
RTS 7 IIpeobpazoBarens
DB-9M!  ymrepdeiica RS-232 B RS-485
CTS 8 ; (tuma ADAM-4520)
Komr, Iens Henp Konr.
RxD 2 2 | ™D pATA+ | 1 L
TxD 3 3 | RxD DATA- | 2 |2
SG 5 5 | GND +Vs 9o 3
GND 10 |4
IJIOT-3 X1 X2 BACTHUOH-4 X3
Iens Konr. Komr, Iens Iens Komr.
DATA + 2 7 Usbix.1-2 Usx.1-2 4 1
DATA - 1 8 Usbix.1-1 Usx.1-1 3
+ Unmur. 3 5 + Unur. + Unwur. 2 3
061 4 6 | o6m. oom. | 1 2
X1 - kiaemMHuk EKS500A-02P

X2, X2 - xknemmauk EKS500V-02P

Ilpumeuanue — B cxeme emecmo ADAM-4520 moocem Ovimb ucnonv3osan alanmep
muna AJ[-3 AVYTIL468353.004 TV, obecneyusarowuii numanue IIJIOT-3 u npeobpaszosatue
cuenanos unmepgetica RS-485 ¢ RS-232.
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