| llil_!l?lilhl

)

Stop
ENTER

6".

=
()]
a
=
a
X

TAUMEP-CYETYMUK §
MUKPOINPOLECCOPHbIU

MT1-32H

PYKOBOACTBO MO 3KCIMINYATALUU

NMPMK.468383.001P3

2013




COOEPXAHMWE

1. OMMUCAHUE TANMEPA-CUETUMKA........c.eoeieeereeesesceesae e sssssesssssssssssse e s s snssssssnssnssnas 5
1.1 Ha3HAUEHNE TAMMEPA-CUETUMKA ... eeeeieeeeeeeeaeeiieeeaeeeaaaneaeeeeaeaeaaaannseeeeeaeeeaaanneeeeeaeeeeaaannnsneeeaeeeeanns 5
1.2 O6o3HauveHne Tanmepa-cHeTUNKa MTTT-32H ... e 6
1.3 TexHnyeckme XapakTePUCTUKN TANMEPA-CHETUMKE «...ceeeuueeeereeaaaeaaaeeieeeaaaaeaaannneeeeaeeesaanseneeeeeeeaaaannes 6
1.4 O6beM noctaBkm cHETUMKA MTTT-32H ..o e 9
1.5 CpeactBa namepeHus, UHCTPYMEHT U MPUHALATNENKHOCTM .....oerieeeeiiiiiiiieeaaeaaaaueeeeeeaeeeeaaneeneeeeeeeaaannes 9
1.6 MapKMPOBKA U MIAOMBUPOBAHME ..........eeeeiiiieeeeaaiiiieeeaa e e e e e eaeeeeeaaeaaaaaneeeeeeaeeeaaaanneeeeeaaeeeaaannsneeeaaeaeanns 9
AR 1= 1o 1= = T P PTP PSP PPPPPPR 9

2. HASBHAYEHUE. ®YHKUMOHAIBbHBLIE BO3MOXHOCTMU ...........cooiirrrececn e 10

3. YCTPONCTBO U MPUHLIUM PABOTDI ..o e s sse e ns s e s e sns s ssessnsnas 11
3.1 KOHCTPYKLMSA CHUETUMKA -...eeeeeeeeeeeieieiieceeaeeeaaaaeeeeeeaaeasaameeeeeeaaeeaaannseeeeeaeeeaaannnseeeeaaeaeaannsnsneeeaeeaaannnnnns 1
3.2 [1EPEAHAS MAHETID CHETUMKAE ... .uuuuuuuunununnnuunnnnuennnananannnnnnnnnananannnannnnnnsnnnsssnsssnssssnssnsssnsnssnssssnnnsnnnsnnnnnns 11
3.3 HasHaueHve ancnnes n MHAMKATOPOB NEPEAHEN MAHEIIM ..cooeeeeiiiiiiiieeeaeeaaeiiieeeaaeeaaaneeeeeeaaeeeaannes 11
3.4 HABHAUEHMIE KITABUILLL «.....eeeeieeeeee et e e e e e e e e eeee e ee e e e e s e e meeeeeeeeeeaaannteeeeeaeeeaaamnnseeeeaeeeaaannsnseeeeaeeaaannnnnes 13
3.5 CTPYKTYPHAA CXEMA MTTT-32H....co e 13
3.6 MprHUMN PaBOoThl MTJTI-32H ..t e e e e e e e e e e e e e e nneee 14
3.7 PacnpepeneHune BXo4oB-BbIXOA0B CTPYKTYp cveTdmnka MTJ1-32H n pexxumbl ero paboThil ............. 15

4. UCTNOJIb3OBAHMUE MO HASHAUEHUIO.............e it e e e e e e 16
4.1 DkcnnyaTauuoHHbIE OrPaAHUYEHUS MPU UCTIOSNTb30BAHUMN CHETUMKA ....vvveeeeeeeeeeiirireeeeeeeeeennreneeaaeeeas 16
4.2 TNogroTtoBKa CHETUYMKA K UCNONb30BaHUI0. TPeBOBaHNS K MECTY YCTAHOBKMU ........vvveeeeeeeeenireeeeaannsn 16
4.3 CoeauHeHVEe C BHELIHUMN YCTPONCTBAMU. BXOAHBIE N BBIXOAHBIE LIEMU ..c.oeeeiiiieeeaeeeeiieeeeaaenne 16
4.4 [MoaKnNoYeHNE INEKTPOMUTAHMNSA BITOKOB. .......ccceeeeeeeieeee e, 17
4.5 KOHMUMYPALMA CHETUMKE .....eeeeeeeaeeeeaaeieeeeaaaeaaaauneeeeeaaaeeaaaaanseeeeaaeasaaansnseeeeaaeaaaannsseeeeeeeaaaannnsneeeaeeeaannn 17
oY I N T 1SS 17
4.7 PeXXUM KOHPUITYPALA ..ottt ettt et a e st e e s s e e e s nsaeeesnnaeaeannnneas 18
4.8 PegakTupoBaHUe U HAaCTPOMKA NAPAMETPOB CUETUMKA ....uuueeerereeaeaaaeneeeeeeaeeaaaanneeeeeaaaeeaaanneeneeeaaaasn 20
4.9 3an1cb NapameTpOB B SHEPTOHE3ABUCUMYIO MAMSITD......cuuvreeeeeeeeeeeierreeeeeaeesssssreeeeeaesssasnrsseneeaaseans 21
4.10 YcTaHOBKA 3HAYEHUMN MO-YMOTTHAHMED .....eviiiiiit it s 21

5 PEXUMbl PABOTbl MTN-32H. BbiIBOP U U3MEHEHUME 3A0AHUN AONA 3TUX

e 0 711 1 = 22
5.1 CueTHbIV PeXUM PaBOThl MTTII-32H. ... e e e e 22
5.2 PaboTa MTJ1-32H B PEXKUME TAMMEPA. ..ceeiiuueieiieaaaaaaaaeiieeeaaaaeaaaeneeeeaaaeasaanseeeeeeaeeaaaannsneeeeeeaeaaannnes 31
5.3 PaboTa MTJ1-32H B PEXKNUME TAXOMETPA. «..uuuueeiereaaaaaaauneeeeeaaaaeaaaunneeeaaaeaaaaanseseeeeeaeaaaannsenneeeeasaaannne 34
5.4 Pabota MTJ1-32H B pexXnMe pacXOAOMEPA-F03ATOPE@. --.uueeeeeeeeaaaunnnreraaaaaaaaneeereeaaeaaaaanseeeeeeeaeaaaannes 37
5.5 BbI60Op 1 UIBMEHEHME 3HAYEHUS 3JAHHOM TOUKM .eeeeeieiiieieeeeeeseiiraeeeaeeesesntsseeeeaessssnssssenessessanannnes 40

6. KATTUBPOBKA CUETUUKA ...ttt s e e e s s s s s s e e e s s m e s s s s s s e e e e e mmnaasnn s s ennnne 41
6.1. KarnmbpOBKa @QHATTOTOBOTO BBIXOMA «.vvvereeeeeieuurrereeeaeeaaaassssereaassssaassssasssasesssasssssesssasssasasssssseeseessnnnsnns 41

7. TEXHUAYECKOE OBCITYXKUBAHMUE ........... oot e s s esmmss s s e s e e e s e 42
A RO TN o e T T T S 42
7 Y, o I oT= T o] = Tor o T Ty S 42
7.3 TMOpPAAOK TEXHUYECKOTO OBCTIYIUBAHMSI ... eeeeeeeeeee e e aeeeieeeeeaaeeaaeneeeeaaaeesaanneeeneeaeeeaaaannsneeeaaeaeaaannnes 42

8. XPAHEHUE N TPAHCIOPTUPOBAHMUE............oe et rr s e e s e s 44
8.1 YCNOBUA XPAHEHMS CHETUMKR ....uuuuunuuununnnunnnenannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsnnnnsnnnssnnsnnssnsnssnnssssnnnnsnnnnnnnns 44
8.2 TpeboBaHus K TPAHCMOPTUPOBAHMIO CHETYMKA M YCIIOBUS, NMPU KOTOPbIX OHO AOIMKHO
ooy V L= Yo 1= L= i 1= o3 44

9. TAPAHTUUM UBTOTOBUTEIISA.......co oottt r e re s s e e e e s s e s s s s e e e e s mmm s s e e e e 44

NMPUNOXEHUE A - TABAPUTHBIE U MPUCOEOUHUTENbHbLIE PASMEPHI..................... 45

NMPUNOXEHUE B - NOOKNIOYEHUE CYETYUKA. CXEMbl BHELUHUX COEOUHEHWUMN... 46

B KOMMYHUKALMOHHDBIE ®YHKLUN ............ceeeee et er e s s s e e 51
B.1 OpraHnsaumsa nHTepdencHOro 0oMeHa MTJIT-32H .........ooooiiiiiiiiie e 51
B.2 MNMporpammHo goctynHble perncTpbl MTIT-32H ..., 54

B.3 MODBUS NMPOTOKO ... tettieteiiititteeteeeeeesttseeeeaeesasasataseeetaeesaaassraseeeaesesaasstaseeaaesssaasssseseaaessssasssseeeaens 57




B.4 ®opMaT KOMAHA......ccceveeeeeeeeeeeeeeeeen.

NUCT PETUCTPALMU UBMEHEHUN



HacTosillee pykoBOoACTBO MO 3KCnfyaTauuMum npeaHa3HayeHo AN O3HaKoMIeHus noTpebutenen ¢
HasHayeHneMm, MoAensiMu, MPUHUUMOM [OEWCTBUSA, YCTPOWCTBOM, MOHTaXOM, 3JKCnnyaTaumen u obcnyxvBaHuem
TalMepa-cuyeTYMKa MukponpoueccopHoro MTJ1-32H (B panbHenwem cuetunk MTI1-32H).

BHUMAHMUE | Mepen vcnonb3oBaHWEM U3Lenusi, NoXxarnyicra, 03HaKOMbTECH
C HaCTOoALLMM PYKOBOACTBOM MO 3Kcnnyataumm cdetynkos MTJ1-32H.

MNpeHebpexeHne Mepamym NPefoCTOPOXHOCTM WU MpaBunamm
3KcnyaTaumMm MOXeT CTaTb MPUYMHON TPaBMMPOBaHWUA NepcoHana unm
nospexaeHnsa obopynosaHus!

B cBA3M c nocTosHHOW paboTo No COBEPLLUEHCTBOBAHWUIO
n3penvs, noBblLIaroLWen ero HaOeXXHOCTb " ynyyliaroLen

XapakTepuUcTukn, B KOHCTPYKUUO MOTYT ObITb BHECEHbI HE3HAYMUTENbHbIE
N3MEHEeHUA, He OTpa)KeHHble B HacTodLleM usgaHun.

Cornal.uel-wm, NpuUHATbIe B AaHHOM pyKoBOACTBe

B HaumeHOBaHMAX napamMeTpoB, Ha PWUCYHKAaX, NpU LMMPOBBLIX 3HAYEHUSIX U B TEKCTE MWCMONb30BaHbI
coKpalleHust u abbpeBmaTyphbl (CM. Tabnuuy 1), 03HavaroLLme cnegytoLlee:

Tabnuvua 1 - CokpaweHus n abbpesunatypebl

Abbpesuarypa NMonHoe HaumeHoOBaHue 3HauyeHue
(cumBon)

PV Present Value Tekyuwee 3Ha4YeHUe N3MepeHHON BENNYUHbI
SP Set Point 3agaHuve cyeTynky / Tanmepy / TaxomeTpy / gosatopy
Tt Time Bpems, nHTepBan BpeMeHu
DI Discrete Input JvckpeTHbIV BBOA
DO Discrete Output [unckpeTHbIn BbIBOA
RST Reset C6poc
CP Count input CueTHbIN BXxoA

1. OnucaHue Tanmepa-c4yeT4YmKa

1.1 HasHa4yeHune Tanmepa-cyeTUMnKa

Cyetunkn MTI-32 npegctaBnsaoT cobOi HOBbIA KNAcC COBPEMEHHbIX LMGPOBbIX TaiMepoB-CHETYMKOB
ONCKPETHO-UMMYMbCHOrO  AENCTBUA C  OWCKPETHbIMW  BbIXOAHBIMW  YNpaBnsaloWmMMK  curdanamu.  Cyetymku
NPUMEHSIIOTCA ANa YNpaBneHns nepuoanyeckMmMmn U HenpepbliBHO-ANCKPETHBIMU TEXHONOMMYECKMMU npoLieccamm
pasnuyHbIX OTpacrnen MPOMbLILMEHHOCT B KayecTBe LIMPOKOMYHKLMOHAMbHBIX MHOMOPEXUMHbIX TalMepoB-
cyetymkoB. OmnuyumernsHol ocobeHHocmbio cdeTinka MTI-32H sBnseTca Hanuune 4eTbipexypoBHEBOW
ranbBaHNYECKON N30NALUN MEXAY BXOAaMu, BbIXOAAMU, UHTEPMENCOM U LIEMbIO MUTaHMS.

CueTunKk npegHasHadeH Kak Ansi aBTOHOMHOro, Tak M Ansl KOMMNEKCHOro mcnonb3oBaHus B ACYTI B
HepreTuke, MeTannyprum, XMuMU4eCcKon, NULLEBON 1 APYIUX OTPacAX NPOMBILLIIEHHOCTU U HAPOAHOM XO3SAWCTBE.

Cuyemyuk MTJ1-32H npedHa3Ha4yeH:

® AN U3MepeHnsi BXOAHOro nsnyeckoro napameTpa (4nMTenbHOCTU NPOLECCOB BO BPEMEHM, KOMYeCcTBa
060pOTOB PasNMYHbIX MEXaHNM3MOB BpALLEHUs, KOMYecTBa LITYK, €AVHWUL, WU NapTui BbiNyCKaeMow NPOAYKLMK,
pacxoda >KMOKOCTEN, [rasoB, ChbiMy4sX MaTepuanos, KOMMYecTBa MWMMYMbCOB OT KOHTAKTHbIX, ONTUYECKMX,
WHOYKTUBHBIX, €MKOCTHbIX W ApYrux AaTyukoB u T.4.), o6paboTku, n oTOOpaKeHMs ero TeKyLero 3HayeHus Ha
BCTPOEHHOM BOCbMWPa3psaaHOM LMPOBOM MHAMKATOPE,

® CYeTuMK OpMUPYET BbLIXOAHbIE AUCKPETHbIE CUrHamnbl YNPaBneHUs BHELUHUMW WCNOMHUTENbHbLIMU
ycTponcTeamu, (OpPMMPOBaHWE pPasfnUYHbIX BPEMEHHbIX WHTEpPBarioB WM HEKOTOPOW MOCrenoBaTernbHOCTU
MUMMYNbCOB LMKIIMYECKOE WNW OAHOKpaTHOe, BblAaya YNpaBRsoWMX OUCKPETHbIX CUIHANoOB pPasfuyHbIX Mo
napameTpam ¥ ANUTENbHOCTU B COOTBETCTBUM C 3adaHHOM Mofib3oBaTenemM nornkon paboTbl N pexmmamn paboThbl
cyeTyyKa.




1.2 O603Ha4YeHne Tanmepa-cyetTunka MTJ-32H

O603HayeHue npu 3akKase: MTJ1-32H-01-02-03-U,
roe:

01 — koA BbIXOAHOro yCTpoMCTBa 1-ro kaHana:

P — pene

K — TBeppoTensHoe pene

T — TpaH3nCTOp (OTKPBITHIN KOMNMEKTOP)

W1 — aHanorosbin Bbixoa 0/4-20 MA
N2 — aHanorosbIn Bbixoa 0-5 MA.

02 — Kop, BbIXOAHOro YCTPOMCTBA 2-ro KaHana:
P — pene

K — TBepgotensHoe pene

T — TpaH3UCTOP (OTKPbLITHIN KONNEKTOP)

03 — koA HanNpPsXXeHNA BXOAHbIX CUTHanoB:
05 - HanpsbkeHWe BXogHOro curHana 5B

12 - HanpsikeHWe BxogHOro curHana 12B

24 - HanpsihxeHWe BXoQHOro curHana 24B

U - HanpsxeHWe NuTaHuA:

220 - 220B nepemeHHOro Toka

24 - 24B nocTosiHHOrO TOKa

36 - 36B nocTtosiHHOro ToKa

Hanpumep, 3akazaHo cyemyuk: MTJ1-32H-P-T-05-220

an 3TOM M3roTOBJIEHUIO N NOCTaBKe nmpeGMTemo NOANEXUT:

1) MukponpoueccopHbIv Tanmep-cHeTunk MTJ1-32H,

2) Bbixog auckpeTHbii DO1  koa P — peneliHbii Bbixoa,

3) Bbixopg anckpeTHbii DO2  kop T — TPaH3MCTOPHbLIN BbIXOA,
4) HanpsixeHue BxogHoro curHana kog 05 — 5B,

5) HanpspkeHue nutanuna  kop 220 — 220B

MpumeuaHue.
AHanoroBbIv BbIXO B PONM BbIXOAHOMO YCTPOWCTBA MOHTMPYETCS TOMbKO Ha NEpBbIN KaHar, Ha BTOPOM KaHarie npu
3TOM BO3MOXeH 3aka3 Noboro 13 yncna octanbHbIX UCMOMHUTENbHBIX YCTPONUCTB.

1.3 TexHn4eckue XapPaKTepuCcTtukmn Taﬁmepa-cquqMKa

1.3.1 InckpeTHble BXOAHbIe CUrHanbl

Tabnuua 1.3.1 - TexHu4eckne xapakTepucTukm AUCKPETHbIX BXOAHbIX CUrHANoB

TexHU4eckasi xapakTepucTuka 3Ha4yeHune
KonnyecTBo ANCKPETHbIX BXOAOB 3
Curnan norunyeckoro "0" — coctosiHne OTKJTKOYEHO 0-7B, oTpuuaTenbHOW UNN NONOXUTENbHON NONSAPHOCTU
CwurHan nornyeckon "1" — coctosHve BKITKOYEHO 18-30B, oTpyLaTenbHON UM NONOXUTENBHOW NOMSAPHOCTH
MakcmmanbHas yactoTa crefoBaHus MMMIynbCoB 50 kl'y,
MuvHUManbHasa ANUTENbHOCTb BXOAHOIO MMNyNbCca 10 mKc
BxopaHon Tok (noTpebneHve no Bxoay) , He bonee 10 mA
["anbBaHM4eckas pa3Bsidka AUCKPETHbLIX BXOAOB Bxogbl cBsi3aHbl B rpynny U3 TPEX BXOAOB U ranibBaHU4ECKM
M30NMPOBaHbl OT BbIXOAOB M OCTamnbHbIX Lienen




1.3.2 luckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHanNbI

1.3.2.1 TpaH3UCTOPHbLIN BbIXO

Tabnuua 1.3.2.1 - TexHnyeckme xapakTepUCTUKN ONCKPETHbBIX BbIXOAHbLIX CUrHANOB. TPaH3UCTOPHbIV BbIXOS,

TexHu4veckasi XapakTepucTuka

3HayeHue

KonunyectBo ANCKPETHbIX BbIXO40B

2

Twvin BbIXOAA

OTtkpbiThii kKonnekTtop (NPN TpaHancTopa)

MakcumanbHoe Hanps>XeHne kKoMmmyTauuu, He bonee

40 B noCTOsiHHOrO TOKa

MakcuManbHbI TOK Harpy3ku Kakgoro Bbixoaa, He Gonee

100 mA

["anbBaHM4eckas pasBA3ka AUCKPETHbIX BbIXO40B

Bbixoabl pas3BA3aHbl MeXay cobol 1 ranbBaHNYeckn
MN3051MpoBaHbl OT BXOAOB N OCTallbHbIX uenen

CwurHan norudeckoro "0"
CwvrHan nornyeckon "1"

Pa3oMKHYTOe COCTOsIHME TPaH3UCTOPHOTO Krtoya
3aMKHYTOE COCTOSIHWE TPaH3VUCTOPHOTO KIkoya.

MwuHManbHasa annHa BbIXOOAHOIo mMmnynbca

0,1c

Bug Harpysku

AKTMBHAs, MHAYKTVMBHAsS

1.3.2.2 PenenHbIN BbIXOA4, NPU HaNIMuMM B 3aKa3e perieHbIX BbIXOAHbLIX YCTPOUCTB

Tabnuua 1.3.2.2 - TexHU4eckne XxapakTepUCTUKN AUCKPETHBIX BbIXOAHbLIX CUrHanoB. PenenHbln BbIXod

TexHU4YecKkas xapakrepucTuka 3HavyeHue
KonunyecTBo AMCKPETHbIX BbIXOA0B 2
Twvn BbIxOAa MepekntoyatoLLme KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMyTaLumn nepeMeHHOro 220B
(OencTBytoLLiee 3Ha4YeHME) NN NOCTOSIHHOIO TOKa
MakcumanbHbI TOK Harpy3ku Kaxaoro Belxoga, He Gornee 8 A

CwrHan nornyeckoro "0"
CwvrHan nornyeckon "1"

PaSOMKHyTOG COCTOAHME KOHTaKTOB pene.
BaMKHyToe COCTOAHMNE KOHTaKTOB perie.

MuHManbHasa annHa BbIXOAHOro mMmnynbca

0,1c

Bug Harpy3ku

AkTVBHas, NHOYKTUBHAA

1.3.2.3 Bbixop — TBepAoTenbHble (He MexaHU4eckue) pene

Tabnuua 1.3.2.3 - TexHnyeckme xapakTepUCTUKM OUCKPETHbBIX BbIXOAHbLIX CUrHanoB. Beixod — TBEPAOTENBHOE pEreE.

TexHU4YecKasa xapakrepucTuka 3HayeHue
KonnyecTBo AMCKPETHBIX BbIXOLOB 2
Twvin BbIXxoAa 3aMblKatoLLMe KOHTaKTbl pene
MakcmmarnbHoe HanpskeHue KOMMyTaummn nepeMeHHoro 40B

(OencTByloLLee 3Ha4YeHME) NN NOCTOSIHHOIO TOKa

MakcumManbHbI TOK Harpysku Kaaoro Bbixoaa, He 6onee

0,5(AC) nepeMeHHOro Toka,
0,5(DC) nocTosiHHOro Toka

CwurHan norudeckoro "0"
CwurHan normyeckon "1"

Pa3oMKHYTOe COCTOsIHME KOHTaKTOB perne.
3aMKHYTOe COCTOsIHWME KOHTaKTOB pere.

MuHUManbHas AnvHa BbIXOQHOTO nMmnynbca

0,1¢c

Bug Harpysku

AKTMBHAs, MHAYKTVMBHAsS

1.3.3 AHanorosbI BbIXOAHOW cUrHan

Tabnuua 1.3.3 - TexHnYeckne xapakTepUCTUKM aHanoroBbiX YHUULMPOBAHHBIX BbIXOAHbBIX CUrHaNoB

TexHu4veckasi XapakTepucTtuka

3HayeHue

KonnyecTBO aHanoroebIx BbIXOA0B

1

Tun BbIXOQHOrO aHanNoroBoro curHana

YHudpmumposaHHble FOCT26.011-80
OT1 0 MA go 5 mA, RH <2000 Om
OT1 0 MA go 20 MA, RH <500 Om

Ot 4 MA po 20 MA, RH <500 Om

PaspeLuatowasi cnocobHoctb LIAT

16 paspsgos

Mpegen gonyckaemon OCHOBHOM NpUBeAEHHOW NOrpeLLHoOCTU
dopM1pOBaHUS BbIXOQHOMO CUrHana nocne kannbposku, He bonee

0,2 %

3aBMCUMOCTb BbIXO[HOIO CUrHamna oT CONpPOTUBMEHNS Harpy3kun, He 0,1 %

bonee

BnusHve TemnepaTypbl OKpyxatoLiel cpeabl, He Gonee

0,04 %/°C

HanmeeHwe BHELWHEero UICToOYHMKa nuTaHna

HectabunusumposaHHoe, (20-28)B nocTosiHHOro Toka




1.3.4 NocnepoBaTenbHbIN NHTepcenc RS-485

Tabnuua 1.3.4 - TexHNYeckne XxapakTepuUCcTUKM NocnefoBaTenbHoro nHrepgenca RS-485

TexHU4Yeckasi XapakTepucTuka

3Ha4yeHue

KoHdpurypauum cetu

MHoroToyeyHas

KonunyectBo npuemMonepenaTt4ynkos

32 Ha 0OHOM CEermMmeHTe

MakcumanbHas anvHa nMHum B npegenax
OQHOro cermeHTa cetun

1200 meTpos (4000 dpyToB)

Konn4ecTBo aKTMBHbIX nepegaryvkos

1

MakcrmanbHoe KOJIMYeCcTBO Y3oB B CETU 255

XapakTepucTtuka 62,5 kout/c 1200 m

ckopocTb 0bMeHa/AnvMHa NHUK cBsA3u 375 kbut/c 300 m

(3aBMCUMOCTb 3KCMOHEHLManbHas): 2400 kbut/c 100 m
10000 kbuTt/c 10m

lNpumeyaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcsi
UCronb308amb 3KpaHUPOBaHHbIE 8UMbIE 1apkb.

Twun npvemonepenaTynKkoB

OunddepeHumanbHbIin, NOTeHUManbHbIn

Bug kabens

BuTas napa, aKpaHMpoBaHHas BUTas napa

[anbBaHV4eckasi pa3Bsi3ka

MHTepdenc ranbBaHN4YeCckn N30nNnpoBaH OT BXOOO0B-BbIXOAO0B M OCTarnbHbIX
uenen

[MpoToKkon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[N KOHGUIypMpOBaHUSA CYETYMKA, NS UCMONMb30BaHUA B Ka4YeCTBe yaaneHHoro
KOHTponnepa npv paboTe B COBPEMEHHbIX CETSX ynpaBfieHust u cbopa
nHdopmaummn (Npuema-nepenadv KomaHa v AaHHbIX)

1.3.5 dneKkTpuyeckue gaHHbIe

Tabnuua 1.3.5 - TeXHNYECKME XapaKTEPUCTMKM 3NEKTPONUTAHUSI

TexHu4Yeckasi XxapakTepucTuka

3Ha4yeHue

SnekTponuTaHue (NOAKMNoYEHNE K CETK):
- MOCTOSIHHOTO TOKa
- MepeMeHHOro Toka

oT 12B po 36B
oT 100B po 242B, 50y,

MoTpebnsiemas molHocTb no ~220B, He

bonee 5BA
Tok noTpebneHuns ot cetn 24B, He Gonee 140 mA
Tok noTpebnenns ot cetn 36B, He Gonee 150 mA

3awmTta gaHHsX

EEPROM, cerHeToanektpnyeckas NVRAM

MNopgkntoyeHue

C 3agHel CTOPOHbI CHETHYMKA C MOMOLLLbIO PAa3beEMOB — KINEMM.

1.3.6 Kopnyc. YcnoBusa akcnnyartauum

Tabnuua 1.3.6 - YcnoBus akcniyataumm

TexHMYeckasa xapakrepucTuka 3HayeHue
Kopnyc (BxLLXI):
MT/1-32H 110 x 106 x 58 mMm
MoHTaxHas rnybuHa 63 MM
Kpennexve kopnyca Ha DIN-peviky

Temnepatypa oKkpyxatoLen cpepl

oT muHyc 40 °C go 70 °C

KnumaTtuyeckoe ncnonHeHme

YXI 4.2 no FTOCT15150-69, oTHocuTenbHas BnaxHocTb oT 30 o 80% 6e3
KoHAeHcauuu Bnaru (npu Temnepatype +35°C)

ATMOCdepHoe JaBneHve

ot 84 oo 106,7 klMa

Bnbpauus ¢ YyacToTon go 60 Ny c amnnutygov go 0,1 mm
MomelleHne 3aKpbITOe, B3pbIBO-, NoxapobesonacHoe
CreneHb 3aWwuThl IP30;

Macca , He 6onee 0,35 kr




1.4 O06bem nocTtaBku cueTynka MTN-32H

Tabnuua 1.4.1 - O6bem noctaBku cyeTynka MTJ1-32H

0603Ha4YeHne HanmeHoBaHue usgenus Kon. MpumeyaHue
MPMK. 468383.001 MukponpoueccopHbIv Taimep-cyeTumk MTI-32H 1 CornacHo 3akasy
NMPMK.468383.001P3 PykoBoacTBo Mo akcnnyataumm 1
(13 pacueTta - 1 ak3eMnnsp Ha 1-4 n3genus Npy NocTaBke B OOWH
afpec)
MPMK.468383.001INMC Macnopt 1
734-203 Pasbem ceTteBon 1 TONbKO ANsi CYETYMKA C
nutaHvem 24B
232-109/026-000 Pa3bem ans noakntoyYeHnst BHELUHUX BXOAHbIX M BbIXOOHbIX Lienem 2
232-106/026-000 Pasbem ans nogknioveHns BHELLIHMX BXOAHbIX U BbIXOAHbIX Lienen 1 TONbKO ANsi CYETYMKA C
nutaHnem 24B
231-131 Pblyar MOHTaXHbIN ANs Knemm 1
734-230 Pblyar MOHTaXHbIV 418 KNeMM NUTaHus 1 TOMNbKO Afsi cHETYMKa C

nutaHmem 24B

1.5 Cpe,CICTBa U3mMepeHunsa, MHCTPyMEeHT U NpUHaanexHoCTu

1.5.1 TlepedyeHb cpeAcTB M3MEPEHWUs, MHCTPYMEHTa W MNPUHAANEXHOCTeN, KOTopble Heobxoaumbl Npu
akcnnyatauum cyetymka MTJ1-32H, npuBeaeHsl B Tabnvue 1.5.1.

Tabnuua 1.5.1 - MNepeyeHb CPeAcTB M3MEPEHUS, UHCTPYMEHTA U NPUHAANEXHOCTEN, KOTOpble HEOBX0AMMbI NPU 3KChyaTaumm
cyetymka MTJ1-32H

HavmeHoBaHWe cpeacTB U3MEPEHUS!, UHCTPYMEHTA U H
N a3HayeHue
NpUHaANEXHOCTEN

1 BonbTmeTp yH1BepcanbHbin L300 V3amMepeHune BbIXOAHOTO CUrHasma v KOHTPOSb HanpsKeHUs! NMTaHNs
2 MarasuH conpoTtuneHui P4831 3apgartyuk curHana
3 OucbdepeHumansHbin BonbTMeTp B1-12 3agaTymk curHana u M3MepeHue BbIXOOHOro curHana
4 Meraommetp $4108 V3amepeHue conpoTvBnexHus nsonsauum
5 MyHUET MeanLMHCK1IA [MpoBepka kayecTBa MOHTaxa
6 OTBépTKa Pasbopka kopnyca
7 Msirkasi 6513b OuuncTka OT MbiNn U rps3v

1.6 MapkupoBka 1 nnoméupoBaHue

1.6.1 MapkupoBka cyeTdmka BbinoniHeHa cornacHo TOCT 26828 Ha Tabnuyke ¢ pa3mepamu COrfiacHo
FOCT 12971, koTopas Kpenutcs Ha BOKOBOW CTEHKe Kopryca CYeTuYuKa.

1.6.2 Ha Tabnuyke HaHeCceHbl Takne o003Ha4YeHNs:

a) TOBapHbIN 3HaK NPeanpuUaTUS-U3roTOBUTENS;

6) HaMeHoBaHWe CYETYVIKa;

B) ycroBHoe 0603HayeHue;

r) o603Ha4YeHne UCNOMHEHNS;

[) NOpsiAKOBbIA HOMEP cYeTYMKa MO CUCTEME HYMepaLun NpeanpuUaTUS-U3roToBUTENS;
€) rog v KBapTan U3rotoBneHus;

1.6.3 TlnombupoBaHne c4yeTunka nNPeAnpPUATUEM-U3TOTOBUTENEM MPU BbINYCKE M3 NPOM3BOACTBA He
npeaycMoTpeHo.

1.7 YnakoBKa
1.7.1 YnakoBka cyeTumnka cootBeTcTBYeT TpeboaHusm FOCT 23170.

1.7.2 CyeTumk B COOTBETCTBMU C KOMIMIIEKTOM MOCTaBKU ynakoBaHO COIMMacHO YepTexamM npeanpunatuna-
n3rotosuTend.

1.7.3 CYeTuMK B TPAHCMOPTHOW Tape TPaHCMOPTUPYETCS MENKMMMK OTMPaBfEHNAMU XKENe3HOO0POXKHbLIM
TPAHCNOPTOM (KPbITbIMW BaroHamu) unu Apyrum BMaoM TpaHcnopTa.

1.7.4 CyeTtunk nopsepxeHo KoHcepsauum cornacHo NOCT 9.014 gna rpynnel -1, kateropum n ycrnosun
XPaHEHWsI U TPAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTpPeHHeW ynakoBku BY-5, BapuaHT 3awmTel B3-10).

1.7.5 B kayecTBe NOTPEOMTENBLCKON Tapbl MPUMEHSIIOTCA KApPTOHHBLIE KOPOOKM M3 roppMpoBaHHOrO kKapToHa
cornacHo OCT 7376 1 MeLuKn U3 NONNITUIIEHOBOW NNEHKM TonwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpun ynakoBke NnpuMeHeHbl aMopTM3auUMOoHHbIe maTepuansl cornacHo FOCT 5244.
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2. HasHayeHue. PyHKUUOHaNbHbIE BO3MOXHOCTHU

MTJ1-32H — MHO20(hyHKUUOHaNbHbIU MUKPOMNPOUECCOPHbIU npubop, 8 KOMOpoM fpo2paMMHbIM
nymem mMoxxem 6bimb 8blbpaH 0OUH U3 ceMU He3aeUCUMbIX Npubopoes:

v/ OQHOMNOPOroBbIN cYeT4MK. ECTb BO3MOXHOCTb U3MeHeHus1 pa3psgHocTu gucnnein. Cuetumk pabotaet
B pasHbIX pexumax cyeta (MpsMoii, obpaTHbIN, peBEPCUBHbIE PEXUMBI) 1 YNIPaBEHNs BbIXOAHBIM YCTPOWCTBOM.

v' OQHOMOPOroBbIA CYETYUK C CYMMUpPOBaAHMEM, KOTOPbI paboTaeT OOHWM 3afaHusMU U OOHWM
AVCKPETHBIM BbIXOAOM MO Pa3HbIM BPEMEHHbBIM AnarpaMmmam.

v [IBYXNOpOroBbIA CYeTYUK C CYMMMpPOBAHUEM, KOTOPbI paboTaeT C ABYMS 3afaHusMU U ABYMS
AVNCKPETHLIMW BbIXOA4AMM MO Pa3HbIM BPEMEHHbLIM Anarpammam.

v' CYeTYMK MakeToB, KOTOPbIN paboTaeT LMKIMYECKN Ha JOKarnbHOM YpPOBHE, MpW 3TOM MOACYMTbIBAET
KONMNYECTBO 3TUX LIMKIOB HA CyMMapHOM YPOBHE.

v Tanmep, KOTOPLIN paboTaeT ¢ ABYMS 3a4aHUSIMU U COOTBETCTBEHHO C ABYMSI ANCKPETHLIMU BbIXO4aMMW.
Mpn atom Taimep Mcnonb3yeT pasHbii hopmaT NpeacTaBreHUss TeKyLero BpeMEeHMW, pasHble pexvMbl cyeTa u
yrpaBreH1s BbIXOOHbIMU YCTPOWCTBaMU. TariMep MoxeT paboTaTb B pexmMMax MHOTOMYHKLMOHAMNBHbBIX LMGPOBbLIX
pere BpPEeMEHW C BHEWHUM YMNpaBfeHMEM, B pPeXMMe BPEMEHHOro HaKoMnuTens, LMKIMYecKoro TanmMepa,
dopmypoBaTensa pasoBoro v LMKIMYECKOro YacoBbIX MHTEPBAaos.

v TaxomeTp, KOTOPbIV NPOM3BOANUT M3MEPEHUsT 3a Nepuoa 3afaHHOro NPorpaMmMHO BpeMeHWU. TaxomeTp
ynpaBsnsieT BbIXOAHbIMW yCTpPOWCTBaMu npubopa, B 3aBUCUMMOCTU OT YCMOBWIA OOCTMXKEHWUS TEKYLUMM 3HaYeHUeM
Konuyectsa 060pOTOB YCTABOK MUHUMYM U MaKCUMYM.

v' [o3aTop-pacxofgomMmep W3MepsieT Tekyllee W WHTerparnibHoe 3HayeHue pacxoda OT WUMMYNbCHOro
AaTymka pacxopa (MOCTOSIHHOTrO WM NepuoaMYecKoro AevWCTBUst) U oTobpaxkaeT ero 3HayeHve B 3aBUMCUMOCTM OT
pexuma uHaukaumn. Pacxogomep, ynpaenss BbIXOAHbIMW yCTPOWMCTBaAMMW, MPOM3BOAMT [O3MPOBKY BeLlecTsa Mo
WHTerpanbHOMY 3Ha4YeHWI0 pacxoaa.

BHyTpeHHsAs nporpaMmHas namsiTb cyetunka MTII-32H cogepXuTt Gonbluoe KONMMYEeCTBO CTaHOAPTHbIX
YHKUNIA HEODXOAUMBIX AN YNPaBNeHUst TEXHONOMMYECKUMM NpoLieccaMmn GONbLUIMHCTBA MHXEHEPHbIX MPUKIaaHbIX
3ajad, Hanpumep, Taknx Kak:

® BO3MOXHOCTb MOAKMIOYEHUSI PA3MMYHBLIX TUMOB AATUYMKOB: KOHTaKTHble 3NEeMEeHTbl WNM YCTPOWCTBA
(kHOMKK, BbIKNIOYATENN, TEPKOHbI, pene u Aap.), 6eckoHTakTHble (ONTUYEeCKUEe, WHAYKTUBHbIE WM EMKOCTHbIE
AaT4MKM), KOTOPblE MMEIOT Ha BbIXOAe TPaH3UCTOp P-N-p UMK N-p-n TUMa;

® MOAKMYEHNE aKTUBHBIX Y MAaCCUBHbIX 4ATYMKOB;

e cOpOC TeKylLlero 3HayeHWst U3MEpPSIHHOW BENWYMHbI B CYMMapHOM WX NOKanbHOM pexume paboTbl
(AMCTaHLMOHHBIN NNW € NepeaHen naHenu);

® /ICTaHUMOHHAsA BpeMeHHas GrTOKMPOBKa TEKYLLIMX N3MEPEHNIA;

e CpaBHeHue pesynbTaTa npeobpasoBaHus C ycTaBkaMu MUHUMYM U MakCUMyM, a Takxe Bbigady no aTum
ycTaBkam Npuv pasnnyHbiX YCNOBUSAX YNpaBnsiowmX BbIXOAHbIX CUTHAMNOB;
undposasi punbTpaumsa NoMex n3MepeHun;

Npou3BosbHOE MacLuTabupoBaHue LKan n3mepseMbiX napaMeTpos;
N3MepuTens 1 AenuTenb YacToThl;
KOHTPOIb TEKYLLEro U CYMMapHOro pacxoaa, onpeaerneHne CKOPoCTU ABMKEHUA U T. M ;
noAcYeT UMMNYNbCOB 33 BPEMEHHOW UHTEPBar, 3aaBaeMblii NONb30BaTENEM;
KOH(pMrypaums BHELIHMX [AMCKPETHbIX BXOAOB AN ynpasreHus npubopom: nyck, crton, cbpoc,
6rokmpoBka.

CueTunk npegctasnaeT cobon cBOGOOHO NpoOrpaMMupyemMblil KOMMNakTHbIM nNpubop. [Nonb3oBaTenb, He
UMEIOLLMIA 3HAHUA N HaBbIKOB MPOrPaMMUPOBAHNS, MOXET NPOCTO BbI3biBaTb M WUCMOMHATL 3TU (PYHKUMM nyTem
KoHpurypauum cyetumka MTJ1-32H. CueTtunkn MTI-32H ouyeHb rubkme B MCMonb3oBaHMM U MOTYT BBICTPO M NErko,
W3MEHMB  KOH(pUrypauuio, BbINOMHUTL  OOMBLUMHCTBO BCTpeYaeMbix TpeboBaHui U 3agay  ynpaBneHus
TEXHOMOrMYeCKUMU NpoLieccamu.

CueTtunkun MTJ1-32H koHdUrypupytoTca Yepes NnepeaHo NaHenb Unu Yepes ranbBaHNYeckn pasfeneHHbIn
uHtepdenc RS-485 (npotokon ModBus), 4To Takke no3BonsieT Mcnonb3oBaTb Npubop B KayecTBe yAaneHHoro
KOHTponnepa npu paboTte B COBPEMEHHbIX CETAX ynpasneHus n cbéopa nHdopmauuu.

MapameTpbl kOHUrypauum cuetumka MTI1-32H coxpaHsiloTCA B SHEProHe3aBMCMMOM MamsaTn u npubop
crnocobeH BO30OHOBWTL BLIMOMHEHWE 3afady ynpaBneHWs MOocrne npepbiBaHUSA HanpsbkeHua nutaHus. bartapes
pe3epBHOro MUTaHUsi HE UCTONb3YeTCS.

B cyetunke MTJ1-32H nmeeTca 3awmuta nsmeHeHUs napameTpoB KOHUrypaLumm ot
HEeCaHKLMOHMPOBAHHOIO AoCTyna.
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3. YCTpoOUCTBO U NpUHUMN padoTbI

3.1 KoHCTpyKLMA cyeTUmMKa

CyeTunk MTJ1-32H ckoHCTpynpoBaH No 6r1I04HOMY MPUHLMIY 1 BKIOYaET:

® MnacTmMaccoBbI KOpNyc,

e (hpoHTanbHbIN BNOK NepeaHen naHenu ¢ anemeHTamu obcnyxxuBaHus (KNaBmMaTypon) n MHANKaUMu,

e GroK 3afHel YacTu C CETEBOWN KNEMMHOW KOMOAKOW U pasbemamMu Ansi NOAKMHYEHUST BHELLHMX BXOOHbIX
1 BbIXOAHbIX Lienen.

3.2 NepepHAn NnaHenb cYeTYMKA

Onga nydwero HabniogeHns v ynpaBreHns TeXHONormyeckum npoueccom cyetymk MTJT-32H obopynosaH
aKTUBHOW BOCbMMPa3psiAHOW LMpPOBOA MHAMKaUMEN AnS oToOpaKeHUs M3MepsieMon BENUYMHbI, HEOOXOAMMbIM
KONMMYEeCTBOM KnaBul OBCNyXvWBaHWA W CUrHanNM3aLMOHHbIX CBETOAMOAHbIX WHAWKATOPOB [ANS  pasfuyHbIX
CTaTYCHbIX PEXMMOB M CUrHanoB. BHelHW BUA nepeaHen naHenu cyetdnka MTJ1-32H npuBeaeH Ha pucyHke 3.1.

BocbMmupaspsg CBeToamogHble
HbI gucnnen MHONKaTOPbI
MTI-32 ONCKPETHbIX
/ BbixogoB DO1
n DO2
MTN-32H
Wugukatopsl < @ CeeToanogHele
nopayv Ha 9 VHOUKaTopbI
BXO[ CYETUMKa < @ pPEXMMOB
KOMaHOHbIX 3 Stop HAMKaLMn
curHanos SET RST ENTER pise O
K LAN ( !
\ F
Knaeuwn
ynpaBneHusi

PucyHok 3.1 - BHewHul eud nepedHeli naHenu cyem4yuka MTJ1-32H

3.3 HasHauyeHue aucnnesa n MHAUKATOpPOB nepeAHeﬁ naHesmnu

Cyetunk MTJ1-32H moxeT paboTaTb Ha ABYX YPOBHSIX:
e PABOTA — namepeHnue, obpaboTka, oToOpaxkeHue, ynpasrneHue,
e  KOH®PUINYPALMUSA — BbIOOP CTPYKTYPLI M HACTPOWKA NapamMeTpoB CYeTYMKa.

B cuetunke MTJI-32H B pexume PABOTA uMeeTca Tpu pexmma MHOUKaUMM pasHbiXx oTobpaxaeMbix
BESIMYMH B 3aBUCMMOCTU OT TOrO, KakOM MHAMKATOP CBETUTCS Ha MepedHer naHenu cyetymka: “total”’, “count” unu
"F”. B Tabnuue 3.1 nokasaHbl peXXnMbl MHOUKALMKN CHETYMKA B 3aBMCMMOCTM OT €ro pexnma paboThbl.

PexvM vHaukaumMm cyeTymKa SBRSEeTCs 3arnoMuHaeMbiM cOocmosiHueM. [ocne BKIMIOYEHUs NMUTaHWS unm
nocne Bbixoga u3 ypoHa KOH®UIYPALIUA cyeTumk HaxoguTcs B TOM pexvme, B KOTOPOM OH Haxoauncs Ha
MOMEHT OTKIMIOYEHNS UNN HA MOMEHT BxoAa Ha yposeHb KOHOUTYPALIUA.
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Tabnuua 3.1 PeXxumbl MHOVKALUUKN cHETYMKA B 3aBMCMMOCTM OT €ro pexnma pa6OTbI

Pexwum pabotel MTN-32H

Pexumbl nHgnkaumm cyetdmnka MTJ1-32H

“total”

"count”

OToGparkaemMblii napamMeTp Ha Aucree cyeTymka

OaHONOPOroBbIN CHETUMK

He ncnon b3yeTca

TeKyu.l,ee 3Ha4yeHune
I/I3Mep$|HHOﬁ BENMNMYUHbI
cyeT4nka

He ncnon b3yeTca

OﬂHOI’IOpOFOBbIVI CYETYUK
C CyMMUpOBaHnNEM

[ByXNoporoBbIN CHETHMK C
CYMMUpOBaHNEM

TekyLlee 3Ha4yeHne
N3MEPSHHON BEMNYMHbI
CYMMAapHOro cYeT4uKa.
[nsa kBagpaTypHoro
pexuMmy cymmmupyeTcs
nepemetyeHme B ob6enx
HanpaBneHusix.
(cymmapHbIn pexum
paboTbl)

[na komaHgHoro un
VHAVBUAYaNbHOIO
PEeXUMOB 3HaYeHne Kak
CYMMMPYIOTCS TaK U
BblYMTalOTCS

TekyLlee 3HayeHne
N3MEPSHHON BEMUYUHDI
NOKanbHOro cyeTymKa
(nokanbHbIA pexum
paboTbl)

He ncnonbsyetcs

CyeTumnk nakeTos

Tekyllee 3HayeHve
N3MEPEHHOro KoNM4ecTBa
nakeToB (CyMMapHbIi
pexum paboTbl)

TekyLee 3HayYeHue
N3MEPEHHON BENUYMHBI
NOKanbHOro cyeTymka
(nokanbHbIA pexum
paboThbl)

He ncnon b3yeTca

Tanmep He ncnonbayeTtcsa He ucnonbayetcs Tekylee 3HavyeHne
Tanmepa
TaxomeTp HakonneHHoe konuuyecTBO | Tekyllee 3HavyeHue TekyLlee 3Ha4yeHve

060p0TOB OT AaTyuka

cyeTuMKa pecypca
(4ac:MuH)

M3MepPSHHOW BESTMYNHbI
TaxomeTpa

[HosaTtop-pacxogomep

CymmapHoe
MHTerpanbHoe 3HadeHue
KonuyecTBa BellecTsa oT
JaTyunka pacxona

MHTerpanbHoe aHayeHue
KONnuyecTBa BeLlecTsa OT
JaTymka pacxoga

TekyLee 3HayeHne
N3MepEHHON BeNYMHbI
pacxofa

MocnepoBaTenbHOE MNEPEKMIOYEHNE PEXMMOB MHOMKALMK CHETYMKA
NPOU3BOANTCA C MOMOLLbIO KNaBuLLK [A] [DISP] ¢ nepegHen naHenu cyetymka. Ecnu ygepxmeaTb 3Ty KnaBuLly
NOCTOSAHHO, TO NocrnefoBaTeNnbLHOE NEePEKITIOYEHNE PEXMMOB UHAMKALIMU MPOUCXOONUT HENPEPLIBHO.

“total” —

2

"count” — F”

BocbMupaspsaHein gucnnen cyetymka Ha yposHe KOHOUIYPALIUA oTobpaxaeT:
®  HasBaHWe YPOBHS MEHIO 1 HOMep napameTpa MeHIo,
e 3Ha4yeHue napameTpa MeHIO.

HasHauyeHune ocTanbHbIX MHONKATOPOB NepeaHen naHenn cyeTymka npuBeaeHsl B Tabnuue 3.2.

Tabnuua 3.2 HasHavyeHne cBETOAMOAHBLIX MHAMKATOPOB NEpPeaHE NaHenm cHeTYmnKa.

UHpunkaTop YcnoBue, npu Kakux 3aropaeTtcs

Uuaukatop Reset CeeTutcs, ecnu Ha AMckpeTHoM Bxode cyetumka DI3 mnm Reset npucytctByeT curHan

niormyeckon 1, To eCTb OH BKJTHOUYEH

WHpukatop Stop CBeTuTCS, €cnm Ha [OMCKpeTHOM Bxoge cuyetumka DI1 wnm Stop npucyTcTByeT curHan

nornyeckor 1, To eCTb OH BKITHOYEH

WUuaukatop IHT Muraet, ecnu npoucxoguT nepefada AaHHbIX N0 MHTePENCHOMY KaHany CBA3W.

WHpukaTop 1 CurHanuavpyeT O BKITHOYEHUI BBIXOQHOTO YCTPOWCTBA (pene, TpaH3ucTop, TBepaoTerbHoe

pene) nepBoro AMckpeTHoro Bbieoga DO1.

WHpukaTop 2 CurHanuasvpyeT O BKITHOYEHUI BBIXOQHOTO YCTPOWCTBA (pene, TpaH3ucTop, TBepaoTerbHoe

pene) BTOporo anckpeTHoro Boisoga DO2.
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3.4 Ha3zHayeHue KnaBumLl

[O]
[SET]

e KnaBuwa

e KnaBuwa [¢]
[RST]

[A]

e KnaBuwa [DISP]

e Knasuwa [¢']

KnaBuwa npepgHasHaveHa AOnsi BbI30Ba MEHIO KOHGUrypauuu, a Takke MNPOABWMKEHMS MO
MEHI0 KOHdUrypaumm.

Ha ypoBHe PABOTA npu HaaTuu OaHHOW KaBuLIM MONb3oBaTellb MMEET BO3MOXHOCTb
NpOCMOTPETb NepBOe 3afaHuwe, BTOPOE 3afaHune UNu npeaycTaHOBIEHHOE 3HayeHne Ans
OaHHOro pexuma paboTbl CHETYMKA U UBMEHUTL €ro, €CNY 3TO paspeLLEeHO.

C nomoupto aTon knasuwmn Ha ypoBHe PABOTA npoun3BoanTcsi COpOC TeKyLMX nokasaHui
cyetumnka. [pn u3MeHeHUWM 3adaHus MOCMe KaxQoro HaxaTus KnaBuWwM NpoMCXoauT
npoaBWXeHne No pa3psigaM 3HayYeHns 3agaHus.

Ha ypoBHe KOH®UIYPALIUA npu KaxaoM HaxaTum 3TOW KNaBULIM  MPOUCXOOUT
YMEHbLUEHNE 3HaYeHNs NMyHKTa MeHI0 KoHdurypaumn. Npn nsmeHeHun 3HaveHns napameTpa
MyHKTA MEHI0 MOCre KaxAoro HaxaTus KnasBuW MPOUCXOAMT MPOABMXKEHWE MO  ero
paspsgam.

Ha yposHe PABOTA HaxaTvem 3TOW KNasBuLIM NPOU3BOAUTCA MEPEKNIOYEHNE PEXUMOB
mHaukaumm cyetyuka Total - Count — F. Ha yposHe KOH®UTIYPALUA unu npu nsameHeHnn
3agaHus Ha ypoBHe PABOTA aTa knaBuwa paboTaeT kak knasuia "6onbLue™: npu Kaxaom
HaXxaTuW 3TOW KNaBWLLM OCYLLECTBASETCA yBENMYeHWe 3HaYeHWN 3afdaHus, NMyHKTa MEHIo
KOHdUrypaumum nnm napameTpa a1oro nyHkta. MNpu yaepXvBaHUm 3TON KNABULLN B HAXATOM
MOSIOXEHUN YBENNYEHNE 3HAYEHNIN MPONCXOANT HENPEPbIBHO.

KnaBuwwa npegHasHadyeHa ONa NOATBEPXOEHUS BbINOMHAEMbIX OEUCTBUMA UMW onepauui,
Ana  dukcaumMnm BBOAMMBIX 3HadeHuin. Hanpumep, noatsepkaeHue cGpoca nokasaHuii
cyeTuMKa c nepepgHelt naHenu, uUKcauusi BBOAa W3MEHEHHOro 3afdaHusi, MoATBepXKAaeHue
BXOJa B PEXUM KOHUrypaLumm, NpoaBuKeHne No YpoBHAM KOHUrypaumm 1 T.n.

3.5 CTpykTypHasa cxema MTJ1-32H

NaHenb nHAMKaumMn - - DO1 AuckpeTbin Bbixoa, 1
M KnaBuaTypbl
= (TpaH3ucTop, pene,
TBepAoTenbHOe pene)
DI1 OuckpeTHbIn Bxopg 1
24B (Bkn = nor.1) - o
E DO2 OuckpeT Bbixon 2
= = (TpaHaucTop, pene,
(@] TBepAoTenkLHoe pene)
DI2 iuckpeTHbIi BXoA 2 2
24B (Bkn = nor.1) - IJ_:
O
x
o AO AHanoroBbIf BbIXoA
?‘- » | CUETYMKa, pacxofomepa
DI3 OuckpeTHbIn BXog 3 < unu TaxomeTpa
24B (Bkn = nor.1) - E
MocnepoBaTenbHbIN
nHTepcenc RS-485
MuTanne ~220B 500w, - = - 5;:?:?5::;;‘;33'”%
248 nnu 368 KOMaHA U AaHHbIX

PucyHok 3.2 - CmpykmypHasi cxema cyemyuka MT/1-32H
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Mpumeyanwe.
B cuetunke MTJ1-32H BOo3MOXHO Hanuune unm anckpeTHoro Beixoga 1 DO1 unu aHanorosoro Bbixoga AO
B 3aBMCUMOCTM OT 3aKasa.

3.6 NMpuHuMn paéotbl MTJ1-32H

Cuetumk MTJI-32H, cTpykTypHasi cxeMa KOTOpOro npuBedeHa Ha pucyHke 3.2, npencTtaBnsieT cobon
YCTPOWCTBO WM3MEPEHUS 3HA4YeHMsI BXOOHOro napametpa, obpaboTku u npeobpasoBaHWs BXOAHOrO CUrHana u
Bblauyn ynpaBnsaoLLMX BO3OENCTBUN.

Cuetunk MTN-32H paboTtaeT nog ynpaBlieHWEM COBPEMEHHOrO, BbICOKO  MHTErpUpOBAHHOIO
MUKpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOIO MO BbICOKOCKOPOCTHOM KMOIT TexHomormm ¢ HW3KuM
3HepronoTpebneHvem. B nocTosHHOM 3anomMuHaloLWwem YCTPOMUCTBE pacnonaraeTcs 60mbLioe KoNnM4ecTBo hyHKLUMI
ONA  peleHns 3adady  KOHTpond w  ynpaeneHus. [locpeacTBOM KOHMMrypupoBaHus nomnb3oBaTenb MOXeT
CaMOCTOATENbHO HacTpamBaTb CHETHUK HA peLLeHne onpeaeneHHbIX 3afay.

Cuetunk MTIJ1-32H ocHalweH y3anamu [AWCKPETHO-UMPOBOrO BBOAA W UMEPO-OANCKPETHOrO BbIBOAA,
CTOPOXEBLIMW CXEMaMW ONS KOHTPONS LUMKINOB paboTbl nMporpamMMbl, 3HeproHesaBucumon namsaAtbio EEPROM,
NVRAM ans coxpaHeHusi Nonb3oBaTenbCKMX NapameTpoB KOHUrypaunum n aHHbIX.

BHyTpeHHAs nporpamma cuyetynka MTJI-32H dyHKUMOHMpPYET C MOCTOSHHLIM BpPEMEHHbIM LmKoMm. B
Hayane Kaxgoro wuukna BHYTpPeHHerW paboyen nporpaMMbl CYUTHIBAKOTCH 3HAYEHUS AMCKPETHbIX BXOAOB,
Nnpou3BOANTCS cuuTbiBaHMe M 0OpaboTka knaeBuaTypbl (NnogaBneHne gpebesra u obHapyxeHue OOCTOBEPHOCTU),
npMem KomMaHa W [JaHHbIX W3 nocrnegoBaTenbHOro uWHTepdenca. [pu nomowM 3TUX BXOAHbIX CWUrHanoB
OCYLLLECTBNSIOTCS, B COOTBETCTBUU C 3anporpammMmpoBaHHbIMKU DYHKLUMAMU U NOMb30BaTENbCKMMU napaMeTpamu
KOHpurypauum, Bce pacyeTbl. [locne 3Toro ocyLlecTBnseTcs BbiBO4 WUHMOPMauMM Ha OUCKPETHbIE BbIXOAbl, Ha
WHOMKALMOHHbIE  SMEMEHTbl, a Takke UKcauusi BbIYMCMEHHLIX BEMUYMH AN pexuma nepefayu
nocrnegoBaTenbHOro MHTepdgenca.
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3.7 PacnpepeneHue BXoaoB-BbIXOA0B CTPYKTYp cyeTunka MTJ1-32H n pexumsbl
ero pa6ortbl
MwukponpoueccopHblli  Taumep-cyeTunk MTJI-32H B 3aBMCMMOCTM OT BbIOpaHHOW €ro CTPYKTypbl
KOHdMrypaumm MoxeT paboTaTb B pasHbiX pexumMax paboTbl, NpM 3TOM CUrHamnbl BHELHWMX Lenei cyeTyuka
(anckpeTHble Bxoga-Bbixoaa) 6yayT MCMONMHATL pasHble oyHKUMKM (Tabnmua 3.3).

Tabnuua 3.3 PacnpegeneHne BXof0B-BbIXO4OB CTPYKTYp cyeTtynka MTJ1-32H

Pexnm Bxopa cyetumka Bbixoaa cuyeTunka
aboTbl Pexum cyeta*
TTyHKT MeHio CE’-leTLWIKa
KORpurypaL. D1 | DI2 pz  [PO! no D02
x
H -~
E CymmupytoLumit He ucnonba.
FA unm
= BbauTatowmn Cron Cyert C6poc AO DO2
3
0000 o |0 KomaHpa c
[ ] 2 23 $ KomaHOHbI B «-» Her
2 23 CuetB | CyeTB He ucrionea.
o |83 . Cbpoc unm DO2
5 TG MHausumayanbHbIn «-» «+» AO
z 3 Q‘i Onepexe [Onepexe
o |= KsagpaTtypHbIvi H/E B «-» [HWE B «+»
x
= DO1
5 . Cbpoc . DO2
Es CymMMupytowuii (CymmapHbI
o -
Z ° noKarbH. BLIXOM) M (flOKaJ'Ib
I cyeTyumKa AO HbI BBIXOA,)
’§ § BbauTaowmi Cron Cyer
a KomaHnga
oo |lo A
[0001] s 53|23 u‘\; KomaHaHbIi B «-» Cuer 6 DOA DO2
= s g % 2 ¢ CuetB | CyeTB J'IOKaFJ"IObCH (CymmapHbIn (Nokare-
"':,-J S 8 2 % =1 MHausmayanbHbIn <y «+» cququé BbIX04) unu HbIl BbIXOR)
O| & a QE Onepexe [Onepexe AO
O o KeagpaTypHbii e B «-» HUe B «+»
CymMMUpytoLLMIA Cobpoc DO1
= 3 noKarnbH. unm
g o3 BblunTatowmin Cron CueT | cyeTymka AO DO2
LS KomaHaa
oS o2 . Cuyert
[0002] §- E §_ g g u‘\; KomaHaHsbli B «-» Copoc bO1
F3s2¢ CuetB | CyeTB
X EER . roKarnbH. unm DO2
o E % 3 VIH,EI,I/IBVIJJ,yaJ'IbeII/I «=-» «+y» cyeTuMKa AO
g 0|3 Qé Onepexe [Onepexe
o KsagpaTtypHbIvi H/E B «-» [HWE B «+»
“ o DO1
So Cbpoc (Bbixoa DO2
[0003] 5Q Cymmupytowmn Cron Cuyet | nokanbH. | Hakonutens)) | (JlokanbHbIi
S8 cyeTymnKka unm BbIXO[)
AO
a . Cbpoc
] Cymmupytowmn Talimepa
[0004] E Cron Crapt nnm DO1 DO2
= BolunTatoLumit cHeTHmKa
pecypca
o
= Cbpoc
< He TOMNbKO DOt
[0005] g Cymmupytowmn « Cuer unm DO2
> Mcronb3. cyeTymnka AO
ﬁ: pecypca
o
43
9 o) DO1
[0006] ;,:’ g Cymmupytowmn Cron Cuet Crapt mnm DO2
S 3 AO
<
o
MpumeyvaHus.

Ecnu ,EI,I/ICerTHbIﬁ BXO4 He Ucnonb3dyeTcd, TO 3TO O3Ha4aeT, YTO CUrHan Ha 3TOM BXOOe He BIUAEeT Ha
pa60Ty cYeT4yMKa B JaHHOM peXxunme.
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4. Acnonb3oBaHue No Ha3HaAYeHUIo

4.1 3KCI1]1yaTaLIMOHHbIe orpaHn4yeHusa npun ncnonb3oBaHUUN CHETHUKA

4.1.1 Mecto yctaHoBku cyeTdmka MTJ1-32H pomxHo oTBevaTb cneayoLwwmmM yCroBusm:

- obecneunBaTh yaoo6HbIe ycroBus Ans obCnyxmnBaHna 1 GEMOHTaxa;

- TemnepaTtypa W OTHOCUTENbHas BMAAXHOCTb OKPYXalwLero BO3fyxa [AOIMkHa COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOrO UCTMIONTHEHUS CHETHMKA,;

- OKpyXarwLas cpefja He AOMKHa CoAepxaTb TOKOMPOBOASALMX MpUMEce, a Takke npuMecem, KoTopble
BbI3bIBAIOT KOPPO3MIO AeTanen CHeTIuKa;

- HanpsXKeHHOCTb MarHUTHBIX MOfIEN, BbI3BAHHbLIX BHELUHUMW NCTOYHUKAMW NEPEMEHHOr0o Toka YyacTtoTon 50
"4 »nn BbI3BaHHbBIX BHELLHMMW MCTOYHUKAMM MOCTOSIHHOTO TOKa, He A0SMkHa npesbiwaTtb 400 A/m;

- NapamMeTpbl BUOpaLMmn JOSMKHBI COOTBETCTBOBATL UCMofHeHno 5 cornacHo TOCT 22261.

4.1.2 MNpw akcnnyaTaummn cyeTynka HeoB6X0AMMO UCKIIOUNTD:
- MonajaHve TOKONPOBOASALLEN MbINW UK XXUOKOCTU BHYTPb CYETHMKA,;
- Hanuyne NOCTOPOHHMX NPEAMETOB BONN3M CHETUMKA, YXyALLAKLWMNX €ro eCTECTBEHHOE OXMNaXaeHue.

4.1.3 Bo Bpems akcnyataummM Heo6XxoauMo crieanTb 3a Tem, YToObl NOACOeAMHEHHbIE K U34envio NpoBoaa
He nepenamMbIBanucb B MeCTax KOHTaKTa ¢ KNeMMaMm U He UMENW NOBPEXOEHUI U30NALMN.

4.2 MNoaroToBKa cYeTYMKa K MCNONb30BaHUI0. TpeboBaHUA K MeCTy YCTaHOBKM
4.2.1 OcBoboaNTE CHETUUK OT YNAKOBKMU.

4.2.2 MNepen Ha4yanoM MOHTaXa cHeT4MKa HeOBX0AMMO BbINOMHUTL BHELWHWUIA OCMOTP. Mpn 3TOM 00paTnth
0CcoBEeHHOE BHUMAHWE Ha YUCTOTY MOBEPXHOCTU, MapKMPOBKM U OTCYTCTBUE MEXaHNYECKNX NOBPEXAEHUIA.

4.2.3 CuyeTuuk [OMKeH YycCTaHaBNMBaTbCA B 3aKpbiTOM B3pbiBO6e30onacHoOM u noxapobesonacHoM
nomMeLleHnn. Mcnonbsymte cYeTYMK Mpu TemnepaType M BNaXHOCTW, OoTBevalwmnx TpeboBaHMAM W yCnoBusSIM
SKCnnyaTauum ykasaHHbiM B rmase 1.3 HacTosLLen NHCTPYKLUN.

4.2.4 He 3arpomoxaanTe MpOCTPaHCTBO BOKPYr YCTPOWCTBa ANt HOpManbHoro Tennoobmexa. Oteegute
[OCTaTO4YHO MecTa AN eCTeCTBEHHOW BEHTUNAUMM YCTpoWncTBa. He 3akpbliBanTe BEHTUMSILUOHHbIE OTBEPCTUSA Ha
Kopnyce ycTponcTBa. Ecnu cueTunk nogBepraeTcs HarpeBaHuio, AN ero oxnaxaeHns Ao Temnepatypbl Huke 70°C
NCNonNb3ynTe BEHTUNATOP.

4.2.5 l'abapuTHble 1 NpucoeanHNTENbHbIE pa3mepsbl cyeTymka MTI1-32H npusegeHsl B npunoxeHun A.

4.3 CoeguHeHue ¢ BHELWWHUMU yCTpOﬁCTBaMM. BxogHble U BbIXOAHbIE Lenu

4.3.1 BHUMAHMUE!!! Tlpn nopknioveHun cyetumka MTJI-32H cobnogath ykasanua mep Ge3onacHocTu
pasgena 5.2 HacTosLWeN MHCTPYKLMK.

4.3.2 KabenbHble cBs3n, coeauvHsowme cdetunk MTI-32H, nogkniovatoTcs  4vepe3  KIeEMMb
COEAVHUTENbBHBbIX pPasbeMOB B COOTBETCTBMM C TpeboBaHusiMM  pencteyowmx "lMpaBun  ycTponcTea
ANEeKTPOYyCTaHOBOK".

4.3.3 lNopgknoyeHne BXoOoB-BbIXoAoB K cyeTdnky MTJ1-32H npou3BogaT B COOTBETCTBUM CO CXemamu
BHELUHWUX COeAVHEHWIA, NPUBEAEHHbIX B NpunoxexHumn b.

4.3.4 Tpwn NOAKMIOYEHUUN TNWHUA CBA3W K BXOAHbIM W BbIXOAHLIM KNeMMam MNpUHUManTe Mepbl Mo
YMEHBLUEHWNIO BIUSAHUSA HaBEAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble M (MNN) BbIXOAHbIE LUyMOMOAABMALNE
dunbTpbl ANs cyeTynka (B T.4. ceTeBble), LWyMOMNoAasnswwmue GuUNbTPbl ANS NepudepuiHbIX YCTPONCTB,
UCnonb3ynTe BHyTPEHHUE LndpoBble (PUnbTpbl aHanoroBbiX BXoAoB cyeTynka MTJ1-32H.

4.3.5 He pgonyckaeTtca o6beanHsATb B 04HOM kabene (>kryTe) uenu, No KOTOPbIM NepeaalTcs aHanorosble,
UHTEPMENCHbIE CUrHanNbl U CUMBbHOTOYHbIE CUTHamNbHbIE UMW CUMBHOTOYHbLIE CuMoBble uUenu. [na ymeHblleHus
HaBedEHHOro LWyMa OTAenuTe NUHUKM BbICOKOTO HAaMpsSXKEHWs UMW JIMHWKW, NPOBOASLLME 3HAYUTENbHbIE TOKM, OT
OpyrMx nNuHun, a Takke u3berante napannenbHOro unM obLero MOAKMIYEeHUS C MVHUSAMUM NUTaHWSA npu
NOAKIIOYEHUN K BbIBOAAM.

4.3.6 HeobxoaMmocTb 3KpaHMpPOBaHWS Kabernen, No KOTopbiM NepedaeTcst MHdOpMauuMs, 3aBUCUT OT
ONvHbl KabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30HE Npoknagku kabensi. PekomeHayeTcsi MCNonb3oBaTb
nsonupyoLime Tpyoku, kKaHanbl, NOTKA MU 3KPAHUPOBAHHBIE NIVHUN.
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4.3.7 T[lpuMeHeHNe 3KpaHWPOBaAHHOW BWUTOW MNapbl B  MNPOMbIWIEHHbIX YCMOBUSX  SBMSETCS
npeanoyTUTENbHBLIM, MOCKOMbKY obecneynmBaeT MOMyYeHVWEe BbICOKOTO COOTHOLUEHWUSI CUrHan/wym u 3awuTty oT
CWHpasHOM Nomexu.

4.3.8 MNopakniovante cTabunusaTopbl UMK LWYMONoAasnsaowmne ounbTpbl K NepugepuiiHeiM yCTPOUCTBaM,
reHepVpYyOLWUM  3MEeKTPOMarHUTHble U UMMYyMbCHbIE MNOMEeXW (B YacTHOCTW, MOTopaM, TpaHcdhopmaTopam,
coneHomgam, MarHUTHbIM KaTyLllkam 1 ApyrMM yCTpoONCTBaM, UMEIOLLMM U3NyYatoLwmne KOMMNOHEHThI).

4.4 NMoagkntoYyeHne 3NeKTPOoNnUTaHUA GN10KOB

4.41 BHUMAHUE!!!  Tlpn nNOJKMIOYEHWM INEKTPONUTaHUS cyeTyMka cobniogaTb ykasaHus mep
6es3onacHocTn pasgena 5.2 HacTosLero pykoBoAcTea.

4.42 [nsa obecneveHns cTabunbHon paboTbl obopynoBaHust KonebaHus HampskeHns W 4acToThbl
nUTaloLLEeN 3NEeKTPOCETN AOIMKHBLI HAXOAMTLCA B Npeaenax TeXHUYeckux TpebosaHui, ykasaHHbIX B pasgene 1.3, a
ONSA KaXaoro COCTaBMsAOLWEro KOMMNOHEHTA CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMU NO akcnnyaTtaumun. MNpu
HeobXoAMMOCTH, AMNA HEMpepbIBHbIX TEXHOMOMMYECKMX MpoLeccoB, AOMMkHa ObiTb npedycMoTpeHa 3awmTta oT
OTKIMIOYEHMA (MNKN BbIXOAAa M3 CTPOS) CUCTEMBI NOAAYN INEKTPONUTAHUSA — YCTAaHOBKOW MCTOMHNKOB BecnepeboinHoro
nMTaHus.

4.4.3 YcTaHaBnvBas LUyMOMNOAABNAAOWMNA (PUNBTP (CUrHanNbHBIA UNN CeTEBON), 06A3aTENbHO YTOYHMTE ero

napamMeTpbl (VICI'IOJ'Ib3yeM06 HanpsXxeHne un nponyckaemble TOKVI). Pacnonarante unbTp Kak MOXHO onmxe K
CHEeTYUKY.

4.5 KoHdpurypaumsa cuetumka

451 Cuetumk MTJI-32H KOHGUrypupyoTCS NpY MOMOLUM MepefHen MNaHenu cyeTdMka Wunmn 4epes
ranbBaHuWyeckn pasgeneHHbin nHtepdenc RS-485 (mpotokon ModBus), 4To no3BongeT Takke MCnonb3oBaTb
CYeTUMK B kKayecTBe yaaneHHoro npubopa npu pabote B COBpEMEHHbIX CETSAX ynpasneHusi n cbopa nHdopmauuu.

4.5.2 MNapameTpbl KOHUrypauum cyetdmka MTJT-32H coxpaHsaioTCs B SHEProHE3aBUCUMON NamMATK.

4.5.3 Mporpamma KoHdurypaummn cuetumka MTJ-32H gomkHa GbiTb cocTaBrneHa 3apaHee U 0hopMIieHa B
BuAe Tabnuubl (CM. p.5), 4To N3GaBUT Nonb3oBaTens oT OLWMOOK Npu BBOAE NapaMeTpPOB KOHUrypaLumn.

4.6 Pexxum PABOTA

CueTurK NepexoauT Ha 3TOT YPOBEHb BCAKUM pas, Koraa BKIIOYaeTcs nuTaHue.
M3 3TOro ypoBHS MOXHO NEPENTU Ha YPOBEHb KOHUIYypaLMn U HAaCTPOEK.

B npouecce pabombi MOXHO OCYLLECTBMATb MOHUTOPUHI, T.e. BU3yalnbHO OTCREXvBaTb W3MEpPSeMYIo
BENMMYMHY, 3aJaHHyl0 TOYKy (OA4HY wWnM Heckonbko). Kpome TOro, MOXHO OTCNexuBaTb Ha CBETOOUOAHbLIX
WHAOMKaTopax pexum mHavkaumm MTI1-32H, npucyTcTBre KOMaHOHbIX BXOOHbBIX CUrHaroB Ha AMCKPETHbIX BXOAax
DI1 n DI3 v Bblgavy Ha gMCKpeTHble Bbixofa cyetynka DO1 n DO2 curHanoB ynpaBneHus.

MopkntoyeHne BXoOoB-BbIXOAOB K cueTunky MTJ1-32H npon3BoasaT B COOTBETCTBUM CO CXEMAMU BHELLIHUX
coeanHeHuIn, NpuBeaeHHbIX B NpunoxeHun b.
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Ovnarpamma ypoBHel paboTbl, 3alWmnTbl 1 HacTpoek cueTyuka MTJ1-32H npusegeHa Ha pucyHke 4.1.

MutaHue
BKJTHOYEHO

Pexum PABOTA

Pexunm
KOHOUTI'YPUPOBAHUE

PucyHok 4.1 - JQuaepamma yposHel pabomel, 3auumsl U Hacmpoek cyemyuka MT/1-32H

4.7 Pexxum KOHOUT'YPALIUA

MTN-32H — cB06OAHO KOHMUIYPUPYEMbI KOMMAKTHBIA CYETYMK, KOTOPbIA paboTaeT COornacHO HacTPOeK U
napameTpoB, KOTOpbIe 3afaeT Nonb3oBaTernb NPOBOAs KOHurypauuo npmubopa.

BbI30B ypOBHs1 KOHUIypaLmmn 1 HacTpoek ocyliectenseTca u3 yposHa PABOTA anutenbHbiM, 6onee 3-x
cekyHa, HaxaTtvem knasuwm [O].

Mpn 3TOM NosiBNSieTCs AManoroBoe OkHO AocTyna Ha ypoBeHs KOH®UTYPALIUA:

1 OCC 1T
(]

I I
Ll

PASS — cokpallleHHO ¢ aHrnuncKkoro password — napornb.

C nomoLublo KnaBuWM Ha nepegHen naHenu cyeTumka [A] DISP yctaHaBnvMBaeTcsi 3HaudeHue napons,
KOTOpOe COOTBETCTBYET OAHOMY M3 ABYX MEHIO KOH(Urypaumm.

B cueTtunke MTJ1-32H ecTb ABa MeHI0 KOHUIypaLmu:

1). — MeHio KOHcbUrypaumm n HacTpoeK cyeT4YmnKa, BXo B Hero npovcxoaut no naponio PASS 01.

2). — MeH0 KanMBpPOBOK, BXOA B HEro nNponcxoamnT no naponio PASS 02.

Ecnu naponb BBeAeH HenpaBunbHO, TO CHETYMK NnepengeT obpaTHo Ha yposeHb PABOTA.

Crtpykrypa ypoeHsa KOH®UTYPALIUA cueTumka nokasaHa Ha pucyHke 4.2.
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Bbi30B ypoBHs
KOH®UT'YPALIUA u3
yposHsa PABOTA
OANUTENbHLIM HaXaTUeMm
6onee 3 ¢ knaBuwm [U]

Bbixoa u3 ypoBHs

PASS 02

PASS 01 KOHbUrypaumm u
HacTpoek

MapameTp bl

i o)

: |oo||oo|—§- 3*—|00Ii [ 00 ]
: i 2k o AR v
[0 ] N[ ol p—t ob—f o1 jii [o1]
- S I
o [o2] o [0z ]
1 A © :

! \J = i

N !

PucyHok 4.2 - Juazpamma yposHel KOHu2ypayuu U HaCmpoex.

[MapameTpbl kaXxgoro MeHIo pasgeneHbl Nno rpynnam, Kaxaas M3 KoTopblx Ha3biBaeTcs "ypoBeHb". Kaxaoe
3aJaHHOe 3HayeHne (3NemMeHT HacTpoWku) B ISTUX YPOBHAX HasbiBaeTcsa “"napameTtpom”. [lapameTtpbl,
ucnons3yemole B cyeTymke MTJ1-32H, crpynnupoBaHbl B 3 ypOBHSA MeHI0 1 1 2 ypOBHA MEHI0 2.

HasHauyeHve yposHen koHdurypaumm MTJ1-32H nokasaHo B Tabnuue 4.1.

Tabnuua 4.1 HasHavyeHne ypoBHel koHdurypaumm MTN-32H

MEHIO 1 (PASS 01)
I-}I,apsg;:ze HasHayeHne YPOBHA
TUNE HacTtponka napameTpoB cyeTYnKa
CONFIG Pexumbl paboThl cyeTuMKa (@ Takke napaMeTpbl 3TUX PEXNMOB), PEXMMbI paboTbl
BbIXOAHbIX YCTPOWCTB, NapaMeTpbl CETEBOro 0bmeHa
SAVE 3anucb NnapameTpoB MEHKO KOHGUIypaumm
MEHIO 2 (PASS 02)
%33;:? HasHauyeHne YPOBHA
AOT KanubpoBka aHanoroBoro Bbixoda
SAVE 3anncbk NnapaMeTpoB MEHK KOHpuUrypauum

HasHauyeHue napameTpoB YypoOBHeN KOHdMrypauum 3aBUCUT OT pexuma paboTbl cueTyMKa W
onucaHo B pasgene 5 (Pexumbl pa6otbl MTJ1-32H).




20

M306pakeHne pexxnmoB KOHGUrypmupoBaHus cyetymka MTJ1-32H nokasaHbl Ha pucyHke 4.3.

YpOBHHU
KOHcpurypaumm

L i\ MapameTp
| oHdMrypaumm

PucyHok 4.3 - HAukayusi yposHeli KoHgbuaypauuu U rnapamempos.

4.8 Pe,anTVIpOBaHVIe n HaCTpOIzKa napamMmeTpoB CYeT4YUKa

Bbi6op napameTpoB KOHdUrypauum

MapameTtp 0 ]

[=]

L a

[na

ameTp 1]

d

[na

ameTp 2 |

]

]
d

|

I'IaEameTE N'

e [Ins BbIbOpa NapamMeTpoB Ha KaXaOM YpOBHE HEOOXOAUMO HaxaTb KNaBuLLy
[A]. Mpu kaxgom HaxaTum knasuwn [A] npoucxoguT nepexon K cnegyolemy
napameTpy.

e [Ina nepexopa K npefplgywiemMy napameTpy KOHdUrypaumm ucronb3yeTcs
knasuwa [=].

PepakTMpoBaHMe U BBOA NapamMeTPOB U HAacTpoek
Mepexof K 3HaYeHWo napameTpa Ans ero peaakTMpoBaHus NPOM3BOAUTCS C MOMOLLbIO Knasuwm [&].

YposeHb TUNE

YposeHb CONFIG, AOT

e YT06bl M3MEHWUTb HaCTPOVKM MapameTpOB UMM YCTAHOBKW 3TOTO YPOBHS,
nonb3yiTecb knasuwamu [A] v [=]. A] - AnNA yBenuuyeHust 3Ha4YeHus
paspsaa nameHsemoro napametpa ot “0” go “9”. lNpu gocTUXEHUN 3HaYeHUs
“9” oTcyeT HaumHaeTcs cHoBa ¢ “0”. [®] — Ons NpoABWXEHUsI MO paspsaam
pepakTvpyemoro napameTtpa. [locne oKoHYaHus pefakTMpoBaHWS napameTpa
HaxmMuTe knasuwy [¢]. B pesynbtate HacTpoika GyaeT sadpukcrpoBaHa.

e YT0Obl M3MEHWUTb HACTPOMKM MapaMeTpoB UMM YCTAHOBKM 3TUX YPOBHEW,
nonb3ynTeck knasuwamu [A] n [=]. A] - Ana yBenuuyeHusi 3Ha4YeHus
n3MeHsieMoro napameTpa. [=] — Ans yMeHblUeHWUs 3HaYeHVs U3MEHSIEMOTO
napameTtpa. [locne OKOHYaHWs pedakTMpOBaHUSA MapameTpa HaXxmuTe
knaeuwy [¢']. B pesynbTaTte HacTpoika GyaeT 3aukcuposaHa.

e HeobxoQnMO MOMHUTbL, YTO (PUKCALMSA U3MEHEHUA NMPOUCXOAUT TOMbKO MO
knasuwe [J].

e Ecnm Ha ypoBHe KOH®PUIYPALUA Obin Bbi3BaH napameTp Aand
MoAMMKaLUMN N He HaxMmarnacb HUM OOHa M3 KMaBull B TEYEHWEe OKOMo 2-X
MUHYT, cYeTuYnK nepenget Ha ypoBeHb PABOTA. [axe ecnu napameTp Obin
MOANMMUMPOBAH M He Haxumanacb knaeuvwa [¢], TO B TeyeHne okomno 2-x
MUWHYT, c4yeTyuk nepenget Ha ypoBeHb PABOTA un nsmeHeHne He 6ydem
3agbukcuposaHo.

e [pu nepexode Ha Apyroi ypoBeHb C nomolybto knasuwy [U] napameTp u
HacTpoiika, W3MeHeHHble OO nepexoga 6e3 Haxatus knaesuwm [¢], He
guKcupyromcs.

e Heobxodumo noMHUMBb, YTO NOcne NpoBeAeHNs Mmoandukaumm Heobxogumo
Npon3BeCcTM 3anucb napameTpoB (ko3dULMEHTOB) B 3HEProHe3aBUCUMYIO
namaTb (cMm. pasgen 4.9), B NPOTMBHOM Cryyae BBeAeHHas MHopmaums He
ByaeT coxpaHeHa Npu OTKIIIOYEHUN MUTaHWSA CHeTUMKa.
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4.9 3anucb napameTpoB B 3HeproHe3aBUCMMyro namMATb

[Mocne pepakTMpoBaHWsA napamMeTpoB KOHMUrypauuu unm kanmbpoBKW aHanoroBoro BbIXO4a 3HAYeHWs
3TUX MapameTpoB HeoOXOAMMO 3anucaTb B 3SHEProHe3aBUCUMYK MamsATb, YTOObI Mocne OTKMIOYEHWUS MUTaHUS
cyeTuMKa OHN COXPaHWIUCH.

CoxpaHeHns napameTpoB KOHUrypauum nponssoaatcs Ha yposHe SAVE 8 MEHIO 1 (PASS 01).

CoxpaHeHus napameTpoB KanubpoBkM aHaNoroBoro Bbixofga npoussoadaTcs Ha ypoeHe SAVE 8 MEHIO 2
(PASS 02).

Ypogerb SAVE. 3anucb napamempog 8 3HepeoHe3asucuMyto naMsims

Homep napameTpa

YPOBHS SAVE [dencTBUA cyeTYMKa nocrie BBoga JaHHOro napamMeTpa

00 CueTynk nepexoauTt Ha yposeHs PABOTA v 3anuck napameTpos B
3HEProHe3aBUCKHMYIO NaMATb He Mpou3eooumcs

01 3anucb napameTpoB B 3HEProHe3aBUCUMYIO NaMATb IPOU38OOUMCSs CrepyloLwmm
obpasowm:

1) MpounseecTn Moandukaumo BCeX HEO6XOANMbIX NapamMeTpOB.

2) YctaHoBuTb napameTp yposHs SAVE 01.

3) Haxatb knasuwy [¢&].

4) Mocne ykasaHHbIX onepauuii 6yaeT npousseaeHa 3anncb BCEX MOAUMULIMPOBAHHbIX
napamMeTpoB B S3HEProHe3aBMCUMYIO NamaTb. [locne nposedeHus 3anucu napameTpos
cyeTuunk nepenget B pexxum PABOTA.

4.10 YcTaHOBKa 3Ha4€HUIN NO-yMOM4YaHuIo

[na BoCcTaHOBNEHMA napamMeTpoOB HACTPOMKM NpPeAnpuUATAS U3roToBuTens (ycTaHOBKa 3Ha4YeHWN no-
YMOJ14aHUI0) Heo6X0ANMO:

® OTKINIOYUTb MUTaHME CYETUMKA,

e HaxaTb knasuwy [¢],

e yaepxuBas HaxaTton knasuwy [¢'] BknounTb NUTaHue,

e OTNyCTUTL Knasuwy [&].

Ecnn He 6bINO npoBedeHO COXpaHeHUsi Nocne 3arpy3ku Mo-yMofYaHuio, TO BO3BPaTWUTb BRacTHble
HaCTPOWKN MOXHO OTKIIOYMB U BKIIOUYMB NUTAHUS CHETYMKA.

lMocne npoBegeHuss onepauuy BOCCTAHOBIEHUS MapamMeTpOB HACTPOWKM HEOBXOAMMO MpOoM3BECTU
COXpaHeHVe napameTpoB NO-YMOMYaHWNIO B 9HEProHe3aBMCUMON namatn (cm. pasgen 4.9).

BHumaHue! Heobxodumo noMHUmMb, Ymo rocre coxpaHeHusi daHHasi byHKUUs He umeem obpamHo2o
delicmesus.

[1ns npoBepkun Bepcun NporpaMMHoro obecneyeHms cuyetymka Heobxoaumo 3aitu 8 MEHKO 1 (PASS 01)
Ha ypoeeHb CONFIG 35 v Haxatb knasuy [¢].
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5 Pexxumbl pabotbl MTJ1-32H. Bbi6op 1 nameHeHue 3agaHMn Ans

3TUX PEXUMOB

MwukponpoueccopHbli  Taumep-cyeTunk MTJ1-32H B 3aBMCMMOCTM OT BbIOpaHHOW €ro CTPYKTypbl
KOH(Urypaumm moxeTt paboTtaTb B pasHbix pexmnmax paboTbl (Tabnuua 5.1). B kaxgom pexume paboTbl CHETUMK
MTN-32H ucnonb3yeT pasHyt KOHUrypaumo OUCKPETHbIX BXOAOB, MapamMeTpbl KOHdurypauum, pabotaeT no
pasHbIM 4acoBbIM AMarpaMmmam ¥ € pas3HbiM KONMYECTBOM U 3HAYEHUSIMU 33 aHHbIX TOYEK.

5.1 CyeTHbIN pexum padbotbl MTJ1-32H.
B MTJ1-32H nmeeTcsa HeCKONbKO CYETHLIX pexxMMoB (Tabnuua 5.1 — CONFIG 01 Pexwum paboTbl):
OpHonoporosebirt cyeTunk CONFIG 01=0000
OpHonoporosbIv c4eT4nk ¢ cymmmposaHmem CONFIG 01=0001
[ByxnoporoBkii cyeTymk ¢ cymmmupoBaHnem CONFIG 01=0002
Cuetumk naketoB CONFIG 01=0003.

B pexume cuetunka MTJI1-32H BocnpvHMMaeT curHanbl CO CYETHOro Bxopa, obpabaTbiBaeT MX B
COOTBETCTBMM C NapameTpamu, 3agaBaeMbiMW MONb30OBaTENEM U KaK pe3ynbTaT — BbIBOA NOKa3aHun huanyeckux
BEIMMYMH Ha BOCbMUPA3PSAAHYI0 NaHernb U COOTBETCTBYIOLUX CUTHANOB Ha MHAMKATOPbl NepeaHel naHenu, a Takke
BblJaya ynpaBnsaoLLMX BO3OENCTBMIA HA OUCKPETHBIE BbIXOA4A CHETYMKA.
Ons pabotbl MTJ1-32H B 0AHOM M3 CYETHBLIX PEeXMMOB pPaboTbl UCMONBL3YIOTCA HAaCTPOMKM U NapameTpbl
MEHI0 KOH(purypauum npueeaeHHble B Tabnuue 5.1.
Hnarpammbl pexxumos cyeta CONFIG.04 npeactaeneHsl Ha puc. 5.1 1 5.2.
Beibop pexuma ynpasneHus BbixogHbiMu ycTponctBamm CONFIG.04 ocywectensercs ucxogd w3
HeobxoanMo norvkn poboTel, KOTopasi NpeAacTaBneHa B Tabnmuax 5.2 - 5.5.
Tabnuua 5.1 KoHdpurypauusa MTJ1-32H B pexxume cyeTymka

MyHkT |MapameTtp Ean- |([OuanasoH 3HaueH. |llar nsme-
MEHI0 nuubl | U3MepeHus no ymon- | HeHus
n3Me- |mapameTtpa YyaHuo
peHuns
YpoBeHb 1. HacTtponka napametpoB TUNE
00 MacLuTabHbIn eq. 00000,001-99999,999 00000,010 | oaunH pa3psa
K09 PULMEHT cHEeTHMKA
02 3agaHue cymMmmapHoro Tex.eq. |00000000-99999999 12345678
(oaHONOpPOroBoro)
cyeTymMKa U cHeTUnKa-
HakonuTens 3
03 3apaHve 1 Tex.ea. |0000000,0-9999999,9 | 100 ngﬂgig; g g;ﬁ;?g"m -
(TpOMexyTOUHOE 3aparue CONFIG 03. Tomy nepeg nx
OBYXMOPOroBoro
cueTuKa) BBOJOM CHa4ana Hy>Ho
04 3anane 2 (v sapanve | Tex.ea. |0000000,0-9999999,9 | 300 g%ﬁ?f‘gg;apa""em
OJHOMOPOroBOro
cyeTymka)
05 MpenycraHoBneHHoe Tex.eq. |0000000,0-9999999,9 0
3HaYeHne cyeTymka
YpoBeHb 2. KoHcdurypupoBaHume yctponctea CONFIG
00 3agaHue BbIBOOMMOE Ha 0000 — oTknNro4EHO 0002 0001
auecnnen ans 0001 — 3apaHue 1
penakTupoBaHus B 0002 — 3apaHue 2
pexume nHamkaumm Count 0003 — npegycTaHoBneH-
HOE 3HAYEeHNe cyeTYMKa
01 Pexum paboThl 0000 — OgHonoporosbin | 0000 0001
cUeTUMK
0001 — OgHONOpOroBLIN
CYETUMK C
CyMMUpPOBaHUEM
0002 — [IByxnoporosbIv
CYEeTUMK C
CyMMUpoBaHneM
0003 — CYyeTuMKk NakeToB
02 PaspsagHocTb nHankawumm 0000 — YeTbipex- 0000 0001
paspsigHasi
0001 — LWecTun-
paspsigHas

0002 — Bocbmu-

paspsigHas
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MyHkT |MapameTtp Ean- |Owana3oH 3HaueH. |lUar nsme-
MEHI0 nuubl | U3SMepeHus no ymon- | HeHus
M3Me- |napameTpa YaHuo
peHuns
03 MonoxeHne 3ansaTon 0000 — xxxx 0001 0001
cyeTyMKa 0001 — xxx,x
0002 — xx,xx
0003 — x,xxx
04 Pexum cyeta 0000 — CymmupytoLmn 0000 0001
0001 — BblumTatowmn
0002 — KomaHaHbIn
0003 — NHanBuayanbHbIN
0004 — KsagpaTypHbin
05 Peakunsa cuetymnka 0000 — dpoHT curHana | 0000 0001
0001 — Cnap curHana
06 MuHnmansHas MC 0000-010,0 0000 000,1
ONUTENBHOCTb MMNYyNbeca
07 Pexum ynpasneHus -ans CONFIG 01=0000, 0000 0001
BbIXOAHbIMU 0001:
ycTporcTBamu 0000 - N
(cm. guarpammebl B Tabsn. 0001 -F
6.3 — 5.6) 0002-C
0003 - K
-ons CONFIG 01=0002:
0004 — K-1
0005-P
0006 - Q
0007 — A
-ona CONFIG 01=0002
n CONFIG 04=0002,
0003 nnn 0004:
0008 — K-2
0009-D
0010-L
0011 -H
- ans CONFIG 01=0003
pexumM paboTbl BbIXO4O0B
npeacTaBneH Ha
puc.5.4. 3HaveHne aToro
napamMmeTpa K BHUIMaHUIO
He BepeTcs.
08 [OnutenbHOCTbL MNynbca [ 000,0-999,9 2,0 0,1
cdopmupyemoro
OLHOKPaTHbIM
cpabaTbiBaHMEM BbIxo4a
DO1
09 [OnutenbHOCTbL MMNynbca [ 000,0-999,9 3,0 0,1
cdopmupyemoro
OAHOKpPaTHbIM
cpabaTbiBaHMEM BbIXxoAa
DO2
14 Pexum nugukaumm 0000 — Count
(nokanbHbIN CHETYKK)
0002 — Total+ Count
(cymMmmapHbI n
JIOKanbHbIN CYETYMKN)
16 CkopocTb cuyeTa 0000 — go 100 Hz 0 1
0001 — go 3 kHz
0002 — go 50 kHz
26 Pa3spelueHne cbpoca 0000 — cbpoc 3anpeteH |0 1

CYyMMapHOIo CcHeT4u1Ka C
nepegHen naHenu

0001 — cbpoc paspeLueH
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OkoH4YaHne Tabnuubl 5.1

MyHkT |MapameTtp Ean- |Owana3oH 3HaueH. |lUar nsme-
MeHIo nuubl | U3SMepeHus no ymon- | HeHus
u3Me- |napameTpa YaHUIO
peHuns
27 PaspelueHune cbpoca 0000 — cbpoc 3anpeLleH |0 1
NoKanbHOro cyeTynka ¢ 0001 — cbpoc paspeLueH
nepegHen naHenu
29 PaspelueHne aHanorosoro 0000 — aHanoroBbIf Ecnu nynkt CONFIG 01=
BbIxoA4a BbIXO[ 3anpeLueH 0002 vnn 0003, Torga aToT
0001 — aHanoroBbIn NyHKT GriokmMpyeTcs ansi
BbIXOJ paspeLleH N3MeHeHUs C 3HaYeHnem
0000.
30 HavanbHoe 3HaveHune 0000 — 9999 0000 1
cyeTynka, 4To
cootBeTcTByeT 0 %
BbIXO4HOIO aHanoroBoro
curHana
31 KoHeuHoe 3HauyeHve 0000 — 9999 1000 1

cyeTuMKa, 4To
cooteTcTByeT 100 %
BbIXOAHOIO aHaroroBoro
curHana

DiI2 DiI2

“ “

e wqr
D1 D1

“ “
Tekywee Tekywee
3HayeHue 3HaveHve

a)

e e
DI2 1 r_l [ r_} DI2

uon E E @ @ E E uO 4

“qr § i § i “qr
DI1 . I DI

o — T “
Tekywee | i : TekyLiee
3HayeHue L 3HayeHue

B)

r)

PucyHok 5.1 — [Quaepammbl pabombi cvemyuka MTI1-32H e cymmupyrowem u 8biHumarouwemM pexumax ciema

a) 1 6) — TekyLlee NokasaHWe cHeTYMKA U3MEHSIET CBOE 3HaYeHKe No PPOHTY CUrHana Ha CHETHOM
Bxoge (nyHkT meHto CONFIG 5 = [0000])
B) U ) — TeKylllee NokasaHue cYeTuYMKa M3MEHSIET CBOe 3HaYeHue Mo crnafy curHana Ha cYeTHOM
Bxoge (nyHkT meHto CONFIG 5 = [0001])

MpumeyaHue.

BenvunHa BpemeHHoOro npomexyTtka T1 pgormkHa ObiTb Gonblue Yem MuHMManbHas AnNvHa BXOAHOMO
CYETHOro curHana.
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DI2 11 11 111

DI1

Tekywee
3HayeHue

wpr

DI2 11 f1f11f1

“Q”

DI1

j _

Tekywee
3HayveHue

6)
O 1

g
DI2

“Q”

DI1

S 3.-_-_...._..

Tekywee
3HayveHune

B)
PucyHok 5.2 — [Juaepammbl pabomsi ciemyuka MT/1-32H e pesepcusHbix pexxumax ciema

a) KOMaHOHbIW PEXNM cyeTa — CYET B «MKC» UNN B «MUHYC» OMpedensieTcs CUrHanom Ha
BTOPOM AUCKPETHOM BXOZAE;

0) nHAMBUAYanbHbLIA PEXMM CYeTa — CYET B «MJIOC» MPOM3BOAWUTCA BTOPLIM AUCKPETHLIM
BXOAOM, @ B «MUHYC» - MEPBbLIM;

B) KBaApaTypHbIA PEXUM CHETA — CHET B «MNJIOC» UNU B «MUHYC» onpegensieTcs ha3on nepeoro
n BTOpOoro Bxoga. Ecnu umnynbcbl Ha NepBOM [OUCKPETHOM BXOOE OMEPEXarT WMMMYNbCbl HAa BTOPOM
OVCKPETHOM Bxofe, Toraa OyaeT nponcxoauTb CyMMUPOBAaHHbIA CHET, ECNY HAOGOPOT — OTpULLATENBHBIN.

MpumeyvaHus.

1. BennunHa BpemeHHOro npomexytka T1 gorkHa ObiTb Oonblle YemM MUHMManbHas OfMHa BXOL4HOrO
CYETHOro curHana.

2. BennunHa BpeMeHHOro npomexytka T2 gomkHa OblTb He MeHbLUe MONOBUHbI MUHUMArbHOW ATUHBI
BXOJHOrO CHETHOrO CUrHana.

3. PeBepcuBHble pexumbl cHeTa paboTatoT TOMbKO MO PPOHTY CHETHOTO CUrHana.
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Tabnvua 5.2 Pexumbl pabotbl aunckpetHoro Bbixoga DO2 opgHOMOPOroBoro cuyeTyuMka cC
CyMMUpPOBaHMEM U 6e3 B fokanbHOM pexume paboTtel MTJI-32H (cBeTtutcs nHomkatop “count” Ha nepegHen
naHenu)

Pexxunm cyeta MTJ1-32H

CymMmmMmupytoLwmii BblunTatowunn PeBepcuBHbIf

Pexumel N C6poc*
pa60Tb| Makc:::l):m* r! |_| r |-| |-|
BbIXOOHbIX wKabi ;

YCTpOVICTB 3apnaHune* "'7;—|"'7—[--- —K---R.I_‘..
0 vnn YA e
npeaycT. 3Hau. y : :

MuHumym* i E :
LuKansl i — .
DO2 I_l I_l |_I |-|

e 0 M 00 [

Makcumym T
LwKansl v

3apaHue --.-E. -/ -A---
0 vnn ' a
npeaycr. aHau. T Y
MuHUMYyM L

A
e [ [ A

RO

’

C6poc |—| |—|

Makcumym
LuKanbl

Bapahne ---1--r-a-- P BhLEs
R

NpeaycT. 3Hau. !
MuHuMym :

LiKan.l !
DO2 ._._._

B et

C6poc |'| |'| I—l |‘| |'|

Maxkcumym

\
A
wKanbl ! E
1
! 1
BapaHue ---4-f-}--f----1---
0 nnu ! H

npeaycr. 3Hau.
MuHMym

v I I il n

.,-.....

£

MpumeyvaHus.

1. COpoC TeKyLMX NOKa3aHUii cHETYMKA B AaHHbIX pexunMax paboTbl MOXHO NPOBOAUTL KaK C AUCKPETHOrO
Bxoga DI3, Tak n c nepegHen naHenu.

2. MakcmMmMyM Likanbl 6yaeT 3aBnceTb OT pas3psAgHOCT MHOMKATOPa CYETYMKA (MYHKT MEHI0 KOHdUrypaumm
CONFIG 2).

3. Bblbop 3agaHus, ero pegaktupoBaHne Anst pasHbix pexumon paboTtbl MTJ1-32H (cm. pasgen 5.5).

4. BbixogHble ycTtponctBa DO1 u DO2 cyetunmka MTJI-32H moryt paboTtatb B CTAaTU4ECKOM WU
OnHamMu4yeckoM pexumax. Ecnu BbIXogHOM curHan AMHaMUYEcKUd, TO ANUTENbHOCTL MMMynbca 3TOr0 curHana
3agaeTcsa B MeHo KoHdurypauun CONFIG 8 (ans DO1) n CONFIG 9 (ans DO2). Ecnu AnuTenbHOCTL uMmnynbca
3agaHa “0”, To curHan 6yaeT cTaTU4ecKkmM.

| l - CTaTU4eCKU curHan; I - OUHaAMMWYECKUI curHarn.
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paboThl

auckpetHoro Bbixoga DO1

cymmapHoro pexuma MTI-32H

OLHOMOPOroBOro CYeTYMKa C CyMMmMpoBaHmem (cBetutca niaukatop “Total” Ha nepegHen naHennm).

Pexxunm cyeta MTJ1-32H

CymMmmMmupytoLwmii

BblunTarowmin

PeBepcuBHbIf

Pexumebl N
paboThbl

BbIXOOHbIX
YCTPONCTB

C6poc*

99999999

3apgaHue*

0

-9999999

DO1

C6poc I I

99999999 T

3apaHue -----f-} £- /]/. .........
0 H

-9999999

DO1 n I_I

I

j=

C6poc

99999999

3apaHue

0

-9999999

DO1

R

N

C6poc I I

99999999

3apaHne ----- b A- /]./. .........

0 T

-9999999

DO1 _m—

ol

MpumeyvaHus.

1. 3anyck cymmapHO20 pexxumMa OLHOMOPOroBOro CYeTYMKa C CYMMMUPOBaAHMEM MPOUCXOAUT CUHXPOHHO C
3anyckoM OJHOMOPOroBOro CYETYMKa C CYMMUPOBAHMEM B JIOKalIbHOM pexXume paboThbl.
2. C6poc Tekylwmx nokasaHuii OAHOMOPOrOBOrO CYETYMKA C CYMMMUPOBAHWEM B CYMMAapHOM pexume
paboTbl NPON3BOAMTCS TOMLKO C NEPeAHEN NaHenu.
3. BblGop 3agaHus, ero pegaktupoBaHue ans pasHblx pexvumos pabotel MTJ1-32H (cm. pasgen 5.5).

4. BebixogHble yctporictea DO1 v DO2 cuetynka MTI-32H moryT pa6otaTe B CTaTM4eckoM Wnu B

| l - CTaTU4EeCKU curHan; I - OUHaMMWYECKUI curHarm;

OWUHaMMyeckoMm pexume. Ecnm BbIXOAHOW curHam AMHaMUYECKUN, TO ANUTENbHOCTb MMMynbca 3TOro
curHana 3apgaetcsa B MeHo koHdurypaumm CONFIG 8 (ans DO1) u CONFIG 9 (ana DO2). Ecnu
ONUTENBHOCTL MMNyNbea 3agaHa “0”, To curHan GyaeT cTaTUYecKuMm.

- curHan RESET c nepegHelt naHenu
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Tabnuua 5.4 Pexumbl paboTbl BbIXOAHBIX YCTPOWCTB OBYXMOPOrOBOrO CYETYMKA C CYMMWUPOBAHWEM B
noKanbHOM pexume pabdotbl MTJ1-32H (cBeTutcs nHgukatop “Count” Ha nepegHen naHenm).

Pexunm cueta MTJ-32H

CymMmmupytoLmi BblunTatowmi PeBepcuBHbI

Pexunmbl K-1 cépoc [
paboTl Makcumym
BbIXOAHbIX LKans

yCTpOWCTB Sapanve 2
3apaHne 1 --

0 vnu
Npenycr. 3Hau.

DO1

C6poc
Maxkcumym
LuKanbl
3agaHue 2

C6poc
Makcumym
LuKanbl

MpumeyvaHus.
1. COpoc TeKyLmnX NoKa3aHui cyeTyMKa B AaHHbIX pexnMax paboTbl MOXHO NPOBOAUTbL KaK C AUCKPETHOrO

Bxoga DI3, Tak n c nepegHei naHenu.

2. MakcumyMm wkanel 6yaeTt 3aBMceTb OT paspsagHOCTM MHAMKaTOpa cyeTumka (MYHKT MEHI0 KoHdUrypauum
CONFIG 2).

3. Bbibop 3apaHusi, ero pegakTMpoBaHue Ans pasHbelx pexvumon paboTel MTJ1-32H (cm. pasgen 5.5).

4.

| l - CTaTU4ECKU curHan; I - DUHAMMWYECKUI CUrHarn.
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Tabnuua 5.5 Pexumbl paGoTbl BbIXOAHLIX YCTPOMCTB OBYXMOPOrOBOrO CYeTYMKa C CyMUpPOBaHUEM B

noKanbHOM pexume padoTtbl MTJ1-32H TonbKo Ansi peBepPCUBHbIX PEXUMOB cyeTa.

Pexxnmbl K-2 Copoc ﬂ H
paboThl “Makcumym |
BbIXOAHbIX LwiKanbl
YCTPOIICTB Bapanme 2"

Sapanne 1* - AN /L 1

0 vnu npegycra-

HOBNEeHHOe
3HayeHue

DO2

D C6poc H H

Makcumym H

LuKanb!
BapaHme 2 ———-———— -

Bapganne 1 ——————/~ >
0 wnu npepnycTa-

HOBJIEHHOE

3HayeHune

DO1

DO2

Cbpoc ﬂ

Makcumym

LwKanbl
3agaHue 2

0 vnu npepycrta-

HOBJIEHHOEe
3HayeHune

DO1

DO2

C6poc ﬂ

Maxkcumym i

LKanbl
3apnaHune 2

0 vnu npepycrta-

HOBJIEHHOEe

3Ha4eHune

o i

DO2 ﬁ ’_‘

[ N DU N B

1

lpumeyaHus.

1. CBpocC TeKyLLMX NOKa3aHWIM cHeTYMKaA B AaHHBIX PEXUMaxX paboTbl MOXHO NMPOBOAMTL Kak C AUCKPETHOro

Bxoga DI3, Tak n c nepegHen naHenwu.

2. MakcumyM Likanel 6yaeT 3aBnceTb OT paspAaaHOCT MHAMKATOPA CHETYMKA (MYHKT MEHIO KOHUrypaumm

CONFIG 2).

3. Bblbop 3agaHus, ero pegaktupoBaHue Ansi pasHbiX pexumoB pabotbl MTJ1-32H (cm. pasgen 5.5).

4.

| l - CTaTU4eCKU curHan; I - OUHaMMYECKUI curHarm,

- MTHOBEHHbIN CUrHarn.
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[IByXNOpOroBbIii cYeTYMK C CYMMUPOBAHMEM paboTaeT Takke B CyMMapHOM pexume paboTbl (CBETUTCS
nhaukaTop “Total” Ha nepepgHen naHenn). Pabota MTJ1-32H B aTom pexnme nsobpaxeHa Ha pucyHke 5.3.1 n 5.3.2.

JlokanbHbI c6poc* |—| |—|

CyMMmapHbIi cbpoc*

[Noka3aHusa nokanbHOro cyeTyYnKa

N\

3agaHne CyMMapHOro cHeTYMKa™---------

_______1___<
'
'
'
'
'
P S

lMokasaHusa cymmapHOro cyeTymka
0

PucyHok 5.3.1 Juaspamma pabomsl OByXNOPOrOBOrO CYETYMKA C CyMMUPOBaHUEM 8 CYMMapHOM pexume
pabomebl.

[na kBagpaTypHOro pexuma cyeTa 3HayeHWe CyMMapHOro cyeTumka OyaeT Bcerga CyMMMUpOBaThbCSs, He
3aBWCMMO OT HanpaBfeHusi cyeTa B NOKanbHOM pexume. Takum obpasom npu UCMOMb3OBaHWM KBaApaTypHOroO
pexumMa cyeTa, B CyMMapHOM pexunMe cyeTynka byaeT BblumMcnsaTbes obwuid npober.

JlokanbHbI cHpoc* |—| |—| —|

CymmapHsbI copoc*

[NokasaHusa nokanbHOro cHeTyYnka

N\

3agaHue cyMMapHoro cyeTynka™---------

MokasaHus CyMMapHOIo cHeT4MKa

0 <

PucyHok 5.3.2 fluaepamma pabombi OBYXNOPOroBOro cHeTYMKa C CyMMUPOBaHWEM 8 CYMMapHOM Pexume
pabombi U KeadpPamypPHOM pexuMme cHema

Mpu pabote MTJ/1-32H B pexrMme cyeT4YMKa NMakeToOB, eCnun cBeTUTCA uHAukaTop “Count” Ha nepeaHen
naHenu cyeTyuka, To paboTaeT NoKanbHbIN CYETYMK B LIMKIMYECKOM pexnme, a ecnv ceeTutcsa uHavkatop “Total”,
To paboTtaeT cyeTdnk naketoB. Pabota MTJI-32H B aTom pexume, He 3aBucumo oT napameTpa CONFIG 07,
n3obpaxeHa Ha pucyHke 5.4.

|

JlokanbHbIN copoc*

CymMapHbI cbpoc*

3apaHue 2*

Y

[NokasaHusa nokanbHOro cHeTyYnka
0

DO2

b e e N - - —

3apaHue 1* .- ﬁ

MNokasaHus cyeTyMKa nakeTos P
0
DO1 I

PucyHok 5.4 [Quazpamma pabombi cHemyuka rnakemos.

lMpumeyaHus.

1. JlokanbHbI cOpoC npomnsBoanTCS Mo curHany Ha DI3, a cymmapHbIi cOpoc nponsBoanTCSa C NepeaHen
naHenu MTJ1-32H.

2. Beibop 3agaHus, ero pegaktupoBaHue Ans pasHblx pexvumon pabotel MTJ1-32H (cm. pasgen 5.5).
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5.2 Pabota MTJ1-32H B pexxunme Tanmepa.

Mpun pabote MTJ/1-32H B pexnme Tanmepa OH UMEET ABEe BPEMEHHbIE YCTaBKU, MO LOCTUXKEHMIO KOTOPbIX
CYETYMK BblAaeT yNpaBnsioLLmMe CUrHanbl Ha ONCKPETHbIE BbIxoAa.

[Onsa pabdotbl MT/-32H B pexume Tanmepa UCMOMb3YTCA HACTPOMKU U NapaMeTpbl MEHIO KOHUrypauum
npvBeneHHble B Tabnuue 5.6.

MakcumarnbHas norpeLHocTb Tanmepa, He bone 12 c/cyTku.

Tabnuua 5.6 KoHdpurypaumus MTJ1-32H B pexunme Tanvepa

MyukT |MapameTtp Eau- |Ouana3oH 3HaueH. LWar name-
MeHIo nmubl | U3MepeHus no ymon- |HeHuA
n3mMme- |napameTtTpa YaHUo
peHus
YpoBeHb 1. HacTtponka napametpoB ypoBHA TUNE
08 3aganue 1 (gnsa DI1) c:MC 00.000-99.999 05.0 OAVH pas3psag
09 3apanuve 2 (gns DI2) unn  |unn unn 00.00.00. — 10.0
nepvog Ansa pexvma Z Y:M:C 99.99.99
10 [OnvHa nmnyneca DI1 gns | c:mc 00.000-99.999 OAWH paspsg
pexuma Z nnm mnn 00.00.00. —
11 [OnvHa nmnyneca DI2 gns | 4:M:C 99.99.99 OAWH paspsa
pexuma Z
YpoBeHb 2. KoHcdurypupoBaHue yctponctea CONFIG
00 3apaHune BbIBOgMMOE Ha 0000 — oTkntoyeHO 0002 0001
auennen ons 0001 — 3agaHue 1 Ecnu BbiGpaHo 0000, Torga
pefaktuposaHus 0002 — 3apaHve 2 no HaxaTuio knasuwmn SET

BbIBOOUTCA BTOpOE
3ajaHune, HO TONbKO AnA

MHAVKaLUMK
01 Pexum paboTbl 0004 — Tanimep 0000 0001
06 MuHumanbHas MC 0000-010,0 0000 000,1
ONUTENBHOCTb BXOAHOTO
umnynbca (punbTp
YNpaBnsiioLwmnX CUrHanoB)
08 OnutensHOCTb UMnNynbca [ 0,0-999,9 2,0 0,1
dopmMmmnpyemoro
OOHOKPaTHbIM
cpabaTtbiBaHMeEM BbIxoAa
DO1
09 [OnuTensHoCTb MMNyrnbca ¢ 0,0-999,9 3,0 0,1
dopmupyemoro
OOHOKPaTHbLIM
cpabaTtbiBaHMeM BbIxoAa
DO2
10 dopmaT oTobpaxkaemoro 0 — yy.mm.cC 1
BpeMeHu Tarimepa 1—cc.mc
11 Pexwum ynpasneHus 0000 - A
BbIXOOHbIMUN 0001 -B
ycTponcTeamu Tanmepa 0002-D
0003 -E
0004 - F
0005-2Z
12 HanpaeneHue cyeta 0000 — Cymmupytomi | 0 1
TanmMepa 0001 — BbluuTarowui
14 Tun nHgukaumm Tanmepa 0000 - F 0 1
Pa3spelueHune cbpoca 0000 — cbpoc ¢ 0 1
28 Tanmepa c nepegHen nepegHen naHenu
naxHenmu 3anpeLleH

0001 — cbpoc ¢
nepegHen naHenu
paspelueH
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Tabnuua 5.7 Pexumbl paboTbl BbIxogHbIX ycTporcTB MTJ1-32H B pexume Tanimepa

Pexumbl

paboThl
BbIXOZHbIX
YCTPOWCTB

0
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Bbibop 3agaHus, ero pegaktmpoBaHue Ans pasHbix pexumos pabotsl MTI-32H (cm. pasgen 5.5).
nepegHen naHenu

CGpoc TekyLumx nokasaHu

MpumeyvaHus.

2.

1.
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5.3 Pabota MTJ1-32H B pexxume TaxomeTpa.

Mpn pabote MTI-32H B pexume TaxomeTpa npubop OygeT NpoM3BOAUTL W3MEpPEHWUS KOMNMYecTBa
060pOTOB BanoB pPasnMYHbIX MEXaHW3MOB, BOCMPUHMMAs CUrHaMbl HAa CYETHOM BXOAE OT AaTymka KonuyecTsa
obopoToB. M3mepeHne konuyecTBa MMNYfbCOB OT AaTyMka MNPOM3BOAWTCH 3a HEKOTOPbLIA NEepuop BpeMeHu
TaxomeTpa, 3aAaBaeMblii Nonb3oBaTenem. B pesynbrate nony4eHHbIX 4aHHBIX NpoucxoanTt nx obpaboTka n BLIBOA
Ha AMCNnen cyeTyMKa MoKasaHWW HaKOMMEHHOro W TeKyLlero rnokasaHuin konmuyectsa 060poToB. 10 J4OCTMXKEHUIO
TEKYLLUM 3HAYEHMEM TaxoMeTpa BEPXHEN UNN HUXKHEN YCTaBOK CHETYMK yNpaBnseT BbIXOAHLIMU YCTPOUCTBaMMU.

Ina pabotel MTJ1-32H B pexxume TaxoMeTpa UCMNOMb3YIOTCA HACTPOWKN U NapameTpbl MEHIO KOHUrypauum
npuBeneHHble B Tabnuue 5.8.

Tabnuua 5.8 KoHdurypauuns MTJ1-32H B pexxume TaxoMmeTpa

MyHkT |MapameTtp Ean- |([OuanasoH 3HaueH. LWar name-
MeHIo nuubl | U3MepeHus no ymon- |HeHus
n3Me- |mapameTtpa YyaHuo
peHunA
YpoBeHb 1. HacTtponka napametpoB ypoBHA TUNE
00 MacwTabHbIin eq. 00000,001-99999,999 00000,010 |oguH paspsg
KoadpduumeHT Nnpobera
(HakonneHHoro
Konnyectsa 060poToB)
01 MacLutabHbIn eq. 00000,001-99999,999 00000,010 |oaunH paspsg
KO9hPULMEHT TaxomeTpa
(o6opoToB)
03 3agaxuve 1 (HuxHee) Tex.ed. | 00000000 - 99999999 1000 OAVH pa3pag
04 3agaHue 2 (BepxHee) Tex.eg. | 00000000 - 99999999 3000 OAVH pas3psa
06 'ncrepesnc (Hist) Tex.eq. | 00000000 - 99999999 0000 OAMVH pas3psag
YpoBeHb 2. KoHcurypupoBaHue yctponcrtea CONFIG
01 Pexum pabotbl 0005 — TaxomeTp 0000 0001
02 PaspsagHocTb nHgukauum 0000 — YeTbipexpaspsagHas 0000 0001

0001 — lWectnpaspsgHas
0002 — BocbMupaspsigHas

03 [NonoxeHwe 3ansaTon 0000 — xxxx 0001 0001
npobGera 0001 — xxx,x
0002 — xx,xx
0003 — x,xxx

06 MuHumanbHas MC 0000-010,0 0000 000,1

ANUTENbHOCTb UMMYyIbca
UMMYMNbCHOTO (oMbTpa

13 Pexum ynpasneHus 0000 — HL 0 1
BbIXOAHbIMM 0001 — H-HH
yCTponcTBamu ang 0002 — L-LL
TaxomeTpa 0003 — AREA

14 Tun nHaukaumm ona 0000 — F (o6opoTbl) 0 1
TaxomeTpa 0001 — Count +F (cyeTumk

pecypca 1 060poThbI)
0002 — Total+Count+F (npober ,
lc4eTumMK pecypca 1 060poThl)

15 [MNonoxeHwe 3anaton ons 0000 — xxxx 0 1
nokasaHui TaxomeTpa 0001 — xxx,x
(o6opoToB) 0002 — xx,xx
0003 — x,xxx

16 CkopocTb cyeTa 0000 — po 100 Hz 0 1

0001 — go 3 kHz
0002 — go 50 kHz

18 EovHMUBLI namepenus 0000 — cekyHapl 0 1
BpeMeHu 4ng TaxomeTpa 0001 — MUHYTBI
0002 — yacbl
19 KoadpbpuumeHt c 0000 - 0050 MpumeHseTca ans
dunbTpauun nokasaHum ckopocTten ot 3 'y
TaxomeTpa (060pOTOB) no 3kly, n
NpVBOAMT K
3a0EepXKKN
WHAMKaLMK
N3MepEHHOro
3HayeHus

o6opoToB
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MyHkT |MapameTtp Ean- |([OuanasoH 3HaueH. |lUar nsme-
MEHHI nuubl | U3MepeHus no ymon- | HeHus
n3mMme- |napameTtTpa YaHUO
peHus
24 Pexwum paboTbl cyeTumka 0000 — MNocTositHHO 0 1
pecypca 0001 — nckpeTHble BXxoaa
0002 — Peseps
0003 — DO1
0004 — DO2
0005 — nuckpeTHble BbIxoAa
0006 — YcTaHoBKa
25 MuHUMansHble 060pOThI 0 - 1000
cyeTyMKka pecypca ans
CONFIG 24 = 0006
29 PaspelueHne aHanoroesoro 0000 — aHanoroBbIN BbIXO
BbIXo4a 3anpeLueH
0001 — aHanorosbI BbIX0A,
paspeLleH
30 HavanbHoe 3Ha4yeHune 0000 — 9999 0 1
rnokasaHun, 4to
cootBeTcTByeT 0 %
BbIXOHOIO aHanoroBoro
curHana
31 KoHe4yHoe 3HayeHne 0000 — 9999 0 1

rnokasaHu, 4to
cootBetcTByeT 100 %
BbIXOQHOIO aHanoroBoro
curHana

Tabnuua 5.9 3aBUCUMOCTb aHarnoroBoro BeIXoO4HOr0 cUrHana ot BXO4HOro B pexnmMme TaxomMmeTpa

"padnyeckasn 3aBUCUMOCTb

MNpumeyaHns

CuUrHana

Ao=0 MA, A1=5 MA, Ry <2000 Om

Aog=0/4 mA, A1=20 mA, Ry < 500 Om

Vg - HayanbHoe 3Ha4yeHue cKopoCTU (4acTOThbl), YTO
cooTBeTcTBYET 0 % BBIXOOAHOIO aHanoroBoro curHana
Vg - KoHeYHoe 3HaveHne ckopocTu (HacToTbl), YTO
cooteTcTByeT 100 % BbLIXOAHOrO aHaNoOroBOro
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Tabnuua 5.10 PexvMbl paboTbl BbIxogHbIX ycTponcTe MTJ1-32H B pexume TaxomeTpa

Pexum HL MokasaHusi TaxomeTpa A
paboTbl /\ Hist
BbIXOAHbIX 3anakve 2 (H)
YCTPOWCTB N
TaxomeTpa 5
DO1 — meHblue L 3apatve 1 (L) E .
DO2 - 6onbwe H : \
‘ Lt
DO1 ]
D02
H-HH MokasaHus TaxomeTpa A
/\ Hist
3apaHue 2 (HH) f _
i Hist
DO1 - 6onbuwe H Saparve 1 (H) : k_
DO2 — 6onbue HH ; ; ; AN
' 1 I ot
DO1 i :
DO2
L-LL MokasaHus Taxometpa A .
Hist j/\
3ananme 2 (L) A \
Hist ;
DO1 — meHble LL K ! i
DO2 — meHble L 3apanve 1 (LL) - ; 5 \
: E G
DO1 :
DO2 |_|
AREA MokasaHus TaxomeTpa A
K ist Hist
3apgaHve 2 (H) = )
DO1-B3oHe LuH P P Hist
DO2 — BHe 30HbI L 1 3ananve 1 (L) : L L \
H TR =
L D Ll P
DO : . :
DO2 | |
MpumeyvaHus.

1. Boibop 3agaHusi, ero pefaktupoBaHune Anst pasHbix pexumoB pabotsl MTJ1-32H (cMm. pasgen 5.5).
2. Hist — ructepesnc ansa BepxHemn U HWXKHEN YCTaBOK TaxoMeTpa.
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5.4 Pabota MTI1-32H B pexunme pacxogomepa-gosaropa.

Mpu pabote MTJI-32H B pexume pacxogomepa npubop BOCMPUHUMAET MMMYMbCbl HA CHETHOM BXOAE U
npeobpasyeT uUx B MHTErpanbHoe M Tekyllee 3HaveHue pacxopa. B 3aBMCMMOCTM OT MokasaHWi MHTErparnbHOro
3HayeHns pacxofa MOXEeT NPOou3BOAUTCA A03VMPOBKa KONMMYecTBa BeLecTBa: OOHOrO UNu ABYX, NO 3adaHusM Ux
[o3bl. [lo3npoBka peanuayeTcs Yepes BKITYEeHe-BbIKITIOYEHNE KNanaHoB Ha NMHUSIX pacxo[a BELLEeCTB.

[Onsa pabotbl MTJ1-32H B pexxMme pacxogomepa-go3atopa UCMomb3yHTCA HAaCTPOMKM U napaMeTpbl MEHIO
KOH(Urypaumm npmeaeHHble B Tabnuue 5.12.

Tabnuua 5.12 KoHdurypaums MTI1-32H B pexunme pacxogomepa-gosaTopa

MyHkT |MapameTtp Eau- |OuanasoH 3HaueH. |lpumeyaHus
MEeHr Unlbl | U3MepeHunsn no ymorn-
U3mMe- |napametpa YaHUO
peHus
YpoBeHb 1. HacTponka napametpoB ypoBHa TUNE
00 MacwTtabHbi en. 00000,001-99999,999 | 00000,010 | “cronssyerca ana npeoGpasosanis
KonnyectBa UMnNynbCoOB, NOMy4YEeHHbIX CO
KOSCbeVILI,VIeHT aosatopa CUYETHOTO BXOAa, B MHTErparibHble (CyMMapHoe)
3HaueHs pacxoaa
01 MacwTtabHbi en. 00000,001-99999,999 | 00000,010 | “crons3yerca ana npeoGpasosanis
KonnyectBa UMnNynbCoOB, NOMy4YEeHHbIX CO
KOSCbeVILI,VIeHT CYETHOrO BXOAa, B TEKYLLME NOKasaHus pacxoaa
pacxogomMepa
03 A ansi oTkniouerns DO1_ | Tex/en. | 0000000,0-9999999,9 | 500 TR A ] S 0R OTeTIOTEA 1
04 3agaHue gosatopa SP Tex/en. |0000000,0-9999999,9 |50 ggiggj:g“"“ HeoGxopumoro konu4ectsa
YpoBeHb 2. KoHdmrypupoBaHue yctponctea CONFIG
00 3agaHue BbIBOOMMOE Ha 0000 — oTknro4eHO 0001 YKa3bIBEETCR, KAKOS S2/1aHVE NItk
o npeaycTaHOBIEHHOE 3HAaYeHNe UHTErpanbHOMo
avucnnen ang 0001 — 3apaHue (SP) pacxofia [A0SKHO UBMEHSITCS C nepeaHen
pe,anTmpOBaHm 0002 —A naHenu no Haxatuio knasuwm SET. Apyrve

3Ha4YeHua 3agaHna N3MEHAKTCH TONbKO B MEHIO
npu KoHUrypauum npubopa u He noanexar
onepaTBHOMY U3MEHEHUIO C NepeaHen
naHenu.

01 Pesxxum paboTbi 0006 — [lozatop- 0000 CrpepereT CIPYICYPY TWGopa W by
pacxogomMep
02 PaspsgHocTb nHankaumm 0000 — 4-x paspsigHas | 0000

0001 — 6-T1 pa3psgHas
0002 — 8-mu paspsigHas

03 [NonoxeHne 3anarton angd 0000 — xxxx 0001
nokasaHui gosatopa 0001 — xxx,x
0002 — xx,xx
0003 — x,xxx
06 MuHumanbHas MC 0000-010,0 0000
ONMTENBbHOCTb MNyIbca
15 [MNonoxeHwe 3anaton ons 0000 — xxxx 0001
nokasaHui pacxogomMmepa 0001 — xxx,x
0002 — xx,xx
0003 — x,xxx
16 CkopocTb cyeTa 0000 — go 100 Hz 0000

0001 — go 3 kHz
0002 — go 50 kHz

18 EavHuubl namepeHus 0000 — cekyHAabl 0000
BpemMeHun Ans 0001 — MUHYTBI
pacxogomMepa 0002 — yachl
19 KoacbbmumeHT c 0000 — 0050 0000 ;‘F;”“::g"jffsg“g C)‘f(‘;FM"’MCJe;“‘K‘;T jmr” Ao 3K,
(*)MﬂpraLI,MM rnokasaHumn ManfepefHoro SHgHZHMH OﬁgpoT(L)lB
pacxoga
22 Pexum ynpasneHus 0000 — A 0000
BbIXOAHbIMU 0001 -B
ycTponcTBamu ang 0002 -D
Josartopa-pacxogomepa 0003 -E
23 Pexum nugukaumm 0001 — Count+F 0000
pacxogomepa-go3satopa (HakonneHHoe 3Ha4eHue
M pacxon)
0003 — Total+Count+F
(cymmapHoe

HaKOMMEHHOE 3HaYeHVE,
INnokansHoe HakomnneHHoe
3HaueHwve, pacxon)
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29 PaspelweHne aHanoroesoro 0000 — aHanoroBbIf 0000
BbIXoAa BbIXOZ 3anpeLyeH
0001 — aHanoroBbIf
BbIXOJ paspeLueH
30 HavanbHoe 3Ha4yeHune 0000 — 9999 0000
nokasaHui pacxogomepa,
yT0 cooTBeTcTBYET 0 %
BbIXOJHOIO aHanoroBoro
curHana
31 KoHe4yHoe 3Ha4yeHne 0000 — 9999 1000

rokasaHuii pacxofomepa,
yTo cooTBeTcTByeT 100 %
BbIXOAHOrO aHaroroBoro
curHana
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Tabnuua 5.13 Pexvmbl paboTbl BbIXOAHbBIX YCTPOWUCTB A03aTopa-pacxogomepa

Pexxnmbl A C6poc*
paboThl
BbIXOAHbIX Crapr (DI3)*
YCTPOWCTB

Cron (DI1)

SP* --
SP-A* --

DO1

DO2

B C6poc*

Craprt (DI3)*

Cron (DI1)

SpP*
SP-A*

DO1

DO2

D Cbpoc*

Craprt (DI3)*

Cron (DI1)

SP* --
SP-A* --

DO1

DO2

E C6poc*

Craprt (DI3)*

Cron (DI1)

SpP*
SP-A*

DO1

DO2

MpumeyvaHus.

1. COpoc TeKyLlero nokasaHusi KonM4ecTsa BeLLECTBa OT AaTynka pacxoaa B pexumax A n B nposogutcs
TONbKO C NepegHen naHenu cyetyunka. [ns pexumon D n E — moxeT npoBoAMTCS Kak C NepeaHen naHenu cyeTymka,
Tak n ¢ guckpeTtHoro Bxoda DI3 “CTtapT’ no AOCTUXEHMIO 3HaYeHVEeM TeKyLLero pacxofa 3afjaHus 2.

2. Bblbop 3agaHus, ero pegaktupoBaHune Anst pasHbix pexumon pabotbl MTJ1-32H (cm. pasgen 5.5).
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5.5 BblOOp 1 U3MeHeHue 3Ha4YeHUA 3a4aHHOW TOUYKU

Mpu BkntoyeHun nutannsa MTJI-32H Haxoautca Ha ypoBHe PABOTA. lNpu aTOM Ha gucnnee cyetyuka
BbIBOOUTCS 3HAYEHME U3MEPSIEMOW BEMUYMHBI UMW 3HAYEHWE 3aaHHON TOYKN.

B cuetunke MTJI-32H gna kaxporo pexuma paboTbl 3HaYeHWs 3adaHHbIX TOYEK 3aKkpenneHo 3a
onpegeneHHbIM napameTpom ypoBHA KoHdwurypaumm TUNE — 3apaHneM u3 0aHka 3agaHuMn 1M 3agaeTcs
nonb3oBaTenem:

TUNE 2 - 3agaHHas Touyka A CyMMapHOro O4HOMOPOroBOro CYeTyMka, CyMMapHOro ABYXMOPOroBoro c
CYMMMPOBaHMEM CHETUYMKA UMM CHETUYMKA MaKeTOB (3a4aHune Ans CyMMapHOro pexuma paboTbl);

TUNE 3, 4 — cooTBETCTBEHHO NepBasi U BTopas 3afaHHas To4kKa A5 NOKanbHOro cyeTyurka;

TUNE 8, 9 — cooTBETCTBEHHO NepBasi U BTopas 3agaHHasi Touka Ansa tanmepa;

TUNE 3, 4 — coOTBETCTBEHHO MepBas W BTOpas 3agaHHasd Todyka Ans TaxomeTpa, a Takke TUNE 5 —
rmcTepesuc Ans 3TMX yCTaBok TaxoMeTpa;

TUNE 3, 4 — cOOTBETCTBEHHO NepBasi U BTopasi 3agaHHasa To4ka Ania go3aTopa-pacxogomepa.

TUNE 5 — npegyctaHOBIIEHHOE 3HaYeHne cyeTymKa unm 4osbl.

Bce 3tm 3HaveHusa 3agarTtcs Ha ypoBHe KOHOUIMYPALIMA cuyetymka, a Takke MMEETCss BO3MOXHOCTb
BblbOpa OAHOrO M3 napameTpoB (3agjaHve 1, 3agjaHve 2 unv nNpefycTaHOBIEHHOE 3HAYeHWE) BbIBOAUTL ANs
penaktupoBaHus B pexume PABOTA Ha gucnnei. Boibop 3agaHus BbIBOAMMOrNO Ha AUChNeln Ans peaakTupoBaHus
npoussoanTtcst Ha yposHe CONFIG 00.

- Ecnu B aToM napameTpbl BbibpaHo 0000, Toraa MamMeHeHus1 3agaHus ¢ nepeaHei naHenm HEBO3MOXHO.

- Ecnu CONFIG 00=0001, Toraa ¢ nepegHel naHenM MOXHO M3MeHATb 3adaHue 1 (NpoMeXyToyHoe
3a0aHvMe), a 3ajaHue 2 (KOHeYHOoe 3aJaHve) W MNpedyCTaHOBMEHHOE 3HadeHMe 3aJaeTcsi B MEHI Mpu
KOH(UIYPMPOBaHUM U PeAaKTUPOBaHWM B pexxumMe poboTa He NoanexuT.

- Ecnn CONFIG 00=0002, Torga c nepegHel naHenu MoXHO U3MEHATb 3agaHne 2 (KoHeYHoe 3agaHue), a
3agaHue 1 (NnpoMexyTo4HOe 3afaHune) U NpeayCcTaHOBMEHHOE 3HaYeHNe 3a4aeTcsl B MEHIO NPy KOHDUIyprMpoBaHuu
W pedakTUpoBaHuM B pexxrmMe poboTa He NoanexuT.

- Ecnn CONFIG 00=0003, Torga ¢ nepegHen naHenn MOXHO U3MeEHsITb NpeayCcTaHOBNEHHOE 3HaYeHue , a
3agaHve 1 (npomexyToyHoe 3adaHue) 1 3agaHue 2 (KoHeYHoe 3aaHue) 3a4aeTcsd B MEHIO NMpU KOHUrypupoBaHum
N pedakTUpOoBaHUM B pexrMe poboTa He MoanexuT.

HasHaueHne knaBuw nepegHeln naHenu cyetynka MTJI-32H B pexvme Bbi3oBa M peAakTUpPOBaHMS
3a4aHuns NoKa3aHo HUXe.

N
o KnaBuwa [[sté'g] BbI3oB pexxuma nHavkaummn 3agadus Ha yposHe PABOTA

[ s
e KnaBuwa [ERS'I!] MpoaswkeHne No paspsaam 3agaHus Npu ero pegakTMpoBaHum

[A] YBenuyeHne 3HaveHns ero paspsga npu pegaktuposanuu. [pu yaepxvBaHuy 3ToW Knasuwin
e KnaBuwa [DISP] B HaXXaTOM MOMOXEHWUN yBenMyeHne 3HauyeHnii NPoOUCXOANT HenpepbIBHO
e KnaBuwa [¢] BBopa oTpenakTpoBaHHOrO 3agaHus

3HayeHMe 3aJaHHOM TO4YKM, BBEAEHHOW C nepedHerh naHenn B pexume POBOTA, saBnsetcs
3arnomMuHaemMbIM 3HadeHueMm. Tocne BKMIOYEHUS NMUTAHUS CYETYMK HauYMHaeT paboTy C TeM 3HayeHWeMm 3aJaHHOM
TOYKM, KOTOPOE ObINIO Ha MOMEHT OTKITHOYEHUS.

M3mMeHWUTb 3HaueHus 3afaHve Ans cymmapHoro pexuma pabotsl (TUNE  2) Tonbko Ha ypoBHe
KOHOUTYPALMA cueTunka.
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6. KannbpoBka cueTymka

Ka]'lVIGpOBKa CYeTYMKa oCyLllecTBnAeTCA:
e Ha 3aBoge-unsrotosutene Npu BblNyCKe CHEeTYUKa
e [Monb3oBaTenem npn cMeHe aAnana3oHa BbIXOAHOro aHasfioroBoro curHana

6.1. KannbpoBka aHanoroBoro Bbixoaa

1) BbibpaTtb pexum paboTbl cHeTYMKa B KOTOPOM WCMONb3YETCsl aHanoroBbi BbIXOA: OLHOMOPOroBbIf
cuetunk  (CONFIG.01=0000), Taxomerp (CONFIG.01=0005) wnu pacxogomep [go3aTop
(CONFIG.01=0006).

2) B nyHkTe MeH «PaspelueHne aHanoroBoro BbIXOA4a» MOCTaBUTb paspeLleHne aHanoroBoro Bbixoda
CONFIG.29=0001.

3) CoxpaHuTb u3MeHeHus cpenaHHble B nyHkte 1 M 2 (cMm. pasgen 4.9 3anucb napameTpoB B
3HEProHe3aBUCUMYH MaMATb).

4) BknouMTb WM BbIKMOYUTL MUTaAHWE cyeTymka. BknioueHne aHanoroBoro BbIXOoAa OCYLUECTBSETCH
TONbKO nocrne nepesarpysku MTJ1-32H.

5) MopkntoumTe Kk aHanorosoMy Bbixody AO cyetumka MTJI-32H o6pasuoBbIi nsmMepuTenbHbIN Npubop -
MunnnamnepMmeTp NOCTOSAHHOIO Toka (CM. npuroxeHune b).

6) B pexume koHdurypauun ycraHosute napameTtp AOT 01 "KanubpoBka Hynsi aHamoroBoro Bbixoga
AO" (cm. Tabrimuy 6.1).

Tabnuvua 6.1 KannbpoBka aHanorosoro Beixoga Ha ypoeHe KOHOUI'YPALINA

MeHio 2. PASS 02
YpoBeHb 1.KanubpoBka aHanorosoro Bbixoga AOT
MyHkT |MapameTtp Ean- |([OuanasoH 3HaueH. LWar name-
MEHI0 nuubl | U3MepeHus no ymon- HeHus
U3Me- |mapameTtpa YyaHuo
peHus
00 KoHTpornb BbIXOAHOrO 000,0 - 100,0% 000,0% 000,1
curHana
01 Kanubposka Hynsi 0000 - 0200 4,526 0,001
aHanoroBoro Bbixoga AO
02 KannbpoBka makcumyMa 0,500 - 1,500 0,582 0,001
aHanorosoro Beixoga AO

Mpumeyanwe.
Bxop Ha ypoBeHb KOHPUTYPALUA, penakTMpoBaHue 1 BBOA NapameTpoB Ha 3TOM YPOBHE CM. pasgen
4.7.

7) Haxumasa knasvwn [A] vnu [=] ycTaHOBUTE BENUYMHY BbLIXOAHOMO CUrHana no MunnuvamnepmeTpy
pasHyto 0 MA (unu 4 MA), cooTBeTcTByloLyto 0% AnanasoHa, B 3aBUCUMOCTM OT UCTIONTHEHUS KaHana.

8) Haxatb knasuwy [&].

9) OpHopa3oBblM HaxaTvem knaBuwy [A] yctaHoBuTe napametp AOT 02 "KanubpoBka Makcumyma
aHanorosoro Bbixoga AQ" u HaxaTb [¢].

10) Haxwumas knasuwn [A] wnm [=] ycTaHoBWTE BENWMYMHY BbLIXOAHOMO CUrHana curHana no
MunnuamnepmMmeTpy pasHyild 5 MA (unn 20 mA), cootetctBytowyto 100% puanasoHa, B 3aBUCMMOCTU OT
UCMOMHEeHUs KaHana.

11) Haxatb knaeuwy [¢'].

! Heobxodumo mnomMHUMb, 4YTO TMoOcne npoBedeHus KanumbpoBkM HEOOGXOAMMO MpPOM3BECTM 3anuUCb
napameTpoB (KO3hULUMEHTOB KanmnbBpoBKM) B SHEProHe3aBWCMMYIO NamMsTb, B MPOTUBHOM cllydae BBeAeHHas
nHopmaumsa He ByaeT coxpaHeHa Npu OTKMIYEHUM NMUTaHUS CHETUMKA.

3anucb napameTpoB (KO3(h(UUMEHTOB KanmMbpoBKM) B SHEProHE3aBUCUMYK NaMaTb MNPOWU3BOAUTCS B
MEHIO 2 (PASS 02), ypoBeHb 3 CoxpaHeHne napameTpoB kanmbpoBkum SAVE ycTtaHoBkoi 3HadyeHve 01 wu
noaTeepxaeHuem knasuwen [J].

MpokoHTponNMpoBaTbL NPaBUIIBLHOCTb KANMOPOBKM aHanoroBoro Bbixoda MOXHO Ha YpoeHe 1 (Kanubposka
aHanorosoro Bbixoga AOT) B nyHkte 00 KoHTponb BbixogHoro curHana. 3agaBas knasuwamu [A] wnu [=]
3HayeHWe BbLIXOAHOrO aHarloroBOro curHamna B MpOoLEHTax MOXHO MPOKOHTPONMPOBAaTb €ro COCTOSIHUE U3Mepsist
MUNnaMnepMeTpom Bbixod npubopa. COOTBETCTBEHHO €CINN CHETYMK KanubpupoBaHHbLIN Ha BLIXOAHOW curHan 4-
20MA, To Npu 3agaHuM B 3TOM NMyHKTe 3HaveHus 000,0 Ha Bbixode A0mkHO ObiTb 4MA, npu 3agaHumn 050,0% - 12mA,
npu 100,0% - 20mA.
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7. TexHU4YecKoe obcnyXxmBaHue

7.1 O6wme ykasaHusA

7.1.1 TexHnyeckoe 0601'IY)KMBaHMe - KOMnrekc pa60T, KOTOpbIe NpoBOAATCA nepuoanyeckm B MnjiaHOBOM
nopaake Ha paﬁOTOCI’IOCO6HOM Onoke c uenbko npeaoTBpalleHna oTkasam, npoarneHuna ero cpoka CJ'Iy)K6bI 3a cyeT
BbIABTIEHNA U YCTPAHEHUA NPpenoTKa3HOro COCTOAHUA ONnda nogaepXxaHna HopManbHbIX yCJ'IOBVIVI aKcnnyaTauun.

7.1.2 TexHunyeckoe oOGCRyXMBaHWE 3aknoyaeTca B npoBedeHMM paboT No KOHTPOMK TEXHUYECKOro
COCTOSIHUS U nocnegylowemMy YCTpaHEeHUIO HeJOCTaTKOB, BbISBIIEHHbIX B NPOLIECCE KOHTPONS; npodunakTnyeckomy
06Cny>XMBaHWIO, BbINOMHAEMOMY C YCTaHOBMEHHOW NEPUOANYHOCTBI, ANTUTENBHOCTBIO U B ONpeaeneHHOM MOpPSiAKe;
YCTPaAHEHNIO OTKa30B, BbLIMOMHEHME KOTOPbIX BO3MOXHO CUMamy MepcoHana, BbIMOMHAKLWErN0 TeXHUYEeCcKoe
o6GcnyxuBaHuve.

7.2 Mepbl 6e3onacHoCTU

7.2.1 MpeHebpexeHne MepamMu NPeOOCTOPOXHOCTM U MpaBUNamMu 3KcnyaTauMM MoXeT cTaTb
NPUYNHON TPAaBMUPOBAHUSA NepcoHana unu noBpexaeHns oéopyaosaHus!

7.22 [Ona obecneyeHusi 6Ge3onacHOro WUCMOMb30BaHUS O0GOPYAOBaHUSI HEYKOCHUTENbHO
BbIMONMHANTE yKa3aHUs AaHHOW rnasbi!

7.2.3 K aKkcnnyaTaumMu cyeTuYMKa [OOMNyckalTca nuua, uMelolume paspelleHue Ana  paboTbl  Ha
3MeKTpoycTaHoBKax HanpsbkeHnem Ao 1000 B 1 usyurBLIME pyKOBOACTBO MO 3KCMyaTalmu B NMOSIHOM oGbeMe.

7.2.4 3kcnnyaTtauus cuHeTYMKa paspellaeTcs Mnpu  HanvyMnm UMHCTPYKUMM Mo TexHuke 6esonacHocTy,
yTBEPXOEHHOW MpeanpusatnemM-notpedbutenem B  YCTaHOBNEHHOM MOpsSAKe W yyuTbIBalOWEN —cneumduky
NPUMEHEHNsT cYeTYMKa Ha KOHKpeTHOM obbekTe. [lpu akcnnyaTaumm Heobxoaumo cobnopatb TpeboBaHus
Aencteytowmx npasun MT3 n MTHE agnsa anekTpoyctaHoBok HanpsixeHnem Ao 1000B.

7.2.5 Bce MOHTaxHble W npodunakTuyeckne paboTbl [OMKHbI MPOBOAMTLCA MPU  OTKIIOYEHHOM
3NEKTPONUTAHUM.

7.2.6 3anpeLyaeTca NoAKNoYaTb M OTKMIOYaTb COEAMHUTENN NPU BKIFOYEHHOM 3M1EKTPOMNUTaHNUK.

7.2.7 TwartenbHO Npou3BOAUTE MOAKMOYEHME C cobniogeHveM MonspHOCTU BbIBOAOB. HenpasunbHoe
NOAKMYEHNE UMM NOAKMYEHVME pPa3beMOB MpPU  BKIIOYEHHOM MUTAHUM MOXET NPUBECTU K MOBPEXOEHMIO
3NEeKTPOHHBLIX KOMMOHEHTOB CYeTYMKa.

7.2.8 He noakntovanTe Hemcnonb3yemMble BbIBOAbI.

7.2.9 MNpu pasbopke cyeT4MKa ANS YCTPaAHEHWUS HEUCNPaBHOCTEN CYETYMK OOMMKEH ObiTb OTKIIOYEH OT ceTu
SMNeKTPoNnUTaHUS.

7.2.10 MNpw n3BneyeHMn cyeTymKa M3 Kopnyca He npukacaiTecb K ero 3reKTPUYeCKUM KOMMOHEHTaM U He
noaBepravite BHyTPEHHWE Y3Mbl U YacTu yaapam.

7.2.11 Pacnonaranite CYeTYMK KaK MOXHO pJanee OT YCTPOMWCTB, reHepupyloLmMX BbICOKOYACTOTHbIE
nanyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MallWHbl, Uy Npubopsl, NCMONb3YyOLNE UMMYNbCHBLIE
HanpsbkeHus) Bo nsbexaHue cboes B paboTe.

7.3 Mopsaaok TeXHNYECKOoro obcnyxuBaHus

7.3.1 B 3aBMCUMOCTM OT perynsipHOCTU NpoBeAeHNs1 TEXHNYECKOe OBCNY>K1BaHWe AO0MKHO ObITb!

a) NepnoanyecKMM, KOTOPOE BbINOMHAETCA Yepes KaneHaapHble MPOMEXYTKN BPEMEHU;

6) aganTMBHBIM, KOTOPOE BbLINOMHAETCA MO HeobxoAMMOCTM, TO €CTb, B 3aBUCUMOCTU OT DaKTU4ECKOro
COCTOSIHUS CHETYMKA U Hannumns cBobogHOro obcnyxmBaroLLero nepcoHana.

7.3.2 YcTaHaBnvBalTCA Taknue BUAbl TEXHUYECKOro 06CnyXmnBaHus:

a) TexHnyeckoe obCcnyxmBaHue NpU XpaHeHUW, KOTOPOe 3akiioyaeTCa B MEepekoHcepBaumm cHeTynka npu
OOCTWKEHUN MpPedernbHOro Cpoka KOHCepBauum BO BPEMS XpaHEeHUs B COOTBETCTBUM C TpeboBaHusaMM
SKCNNyaTaunoHHON AOKyMEHTaumu;

6) TexHnyeckoe oBCnyXvBaHWEe MpW TPaHCMOPTUPOBKE, KOTOPOE 3akfovaeTcs B MOAFOTOBKE CYeTYMKa K
TPaHCMOPTUPOBAHUIO, AEMOHTaXe M3 TEXHONOrM4eCKOro 06opyA0BaHUS 1 YNakoBKe nepes TPaHCNoPTUPOBaHNEM;
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B) TEeXHN4YeCcKoe oﬁcnymmaaHme npu akcnnyartaunny, KOTopoe 3aKr4vaeTCd B NOArotoBke cCHeT4uKa nepen
BBOAOM B 3KCMfyaTauuio, B npouecce ee akcnnyataumm M B NepuOaNYEecKon MNpoBepke pa6OTOCI'IOCO6HOCTVI
cyeT4unKa.

7.3.3 Tlepuopuyeckoe TexHWYeckoe OBCnyXuBaHWe npu JKChnyaTauum cyYeTyMka YyCTaHaBnmMBaeTcs
noTpebuTenem ¢ y4eToM MHTEHCUBHOCTM M YCIIOBWI SKCMNIyaTaumm, HO He pexe YeM OAuH pas B rog. [Ans cyeTynkoB
MTJ1-32H uenecoobpasHa exekBapTanbHasa NEPUOANYHOCTb TEXHUYECKOrO OBCNY>XUBaHWSA NPKU 3KCNNyaTauuu.

7.3.4 MNepuognyeckoe obCryxmnBaHne AOMKHO NPOBOAUTLCS B Criefytolem Nopsiake:
a) NpoBecTn paboTbl, KOTOPbLIE BbINOMHAKTCS NMPU TEXHUYECKOM OCMOTPE;

6) NPoBEPUTL CONPOTUBIIEHNE U30OMALMUY;

B) MPOBEPUTL paboTOCNOCOBHOCTL CYETYHMKA.

7.3.5 TexHn4ecknii oCMOTpP CYETUYMKa BbINONHAETCS 06CnyXMBatoLLMM NepcoHanom B criegytolem nopsgke:

a) nepeq HavyanoMm CMeHbl criedyeT MPOBECTUM BHELWHUN ocMoTp cyetymka. Ocoboe BHMMaHWe cnepyet
06paTUTb Ha YUCTOTY NOBEPXHOCTU, MapKMPOBKY M OTCYTCTBME MEXaHNYECKUX MOBPEXOEHUN.

6) NPoBEPUTL HAAEXKHOCTb KPENEHNs CHETUUKA;

B) NpPOBEpPUTb TEXHWYECKoe COCTOsiHWEe MpOBOAOB (kKabernew) Ha LEMOCTHOCTb M 3alMLIEHHOCTb OT
MeXaHWU4eCKNX NOBPEXAEHN.
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8. XpaHeHuMe u TpaHCcnopTupoBaHue

8.1 YcnoBua xpaHeHusi cHeTuYMKa
8.1.1 Cpok xpaHeHus B NOTpeOMTENBLCKON Tape - He MeHblue 1 roga.

8.1.2 C4yeTuuk [OMKHO XPaHUTbCA B CYXOM W BEHTUNIMPYEMOM MOMELLEHUN Mpu Temnepartype
oKkpyxatowero Bo3sgyxa oT MmuHyc 40°C pgo nmoc 70°C u oTHocutenbHon BnaxHoctu oT 30 go 80% (6es3
KoHAeHcauuy Bnarn). laHHble TpeboBaHNS ABNATCA PEKOMEHAYEMbIMU.

8.1.3 Bo3sgyx B nomeLleHMM He [OMKEH cofepxaTb MbiM U MPUMECU arpecCcuBHbIX MapoB W rasos,
BblI3bIBAOLWUNX KOPPO3Uto (B YaCTHOCTW: ra3oBs, cogepXxalnx CepHUCTblie coeanHeHna nnm aMMVIaK).

8.1.4 B npouecce xpaHeHUW unu 3KcnnyaTauMu He Knagute TsKemnble NpeaMeTbl Ha CYETYMK U He
noasepravite ero HUKakoMmy MexXaHW4YeCKOMYy BO3OEWCTBUIO, TaK Kak YCTPOMCTBO MOXeT AedopmupoBaTbCs U
noBpeauTbCs.

8.2 TpeboBaHUA K TPAHCMNOPTUPOBAHUIO CHETHMKA U YCITOBUSA, MPU KOTOPbIX OHO
[OJIKHO OCYLEeCTBNATLCA

8.2.1 TpaHcnopTUpoBaHWEe cYeTuYMKa B YNakoBKe MPeanpuUsiTUS-U3rOTOBUTENS OCYLLECTBMSIETCS BCEMU
BMAaMU TPaHCMOPTa B KPbIThIX TPAHCMNOPTHBLIX CPEACTBaX. TpaHCNOPTMPOBaHNE CaMONeTaMmn A0SKHA BbIMOMHATLCS
TOIbKO B OTanMBaeMbIX repMeTU3MpPOBaHHbIX OTCEKaX.

8.2.2 CyeTumk [OIMKEH TPaHCMOPTMPOBATLCS B KNMMAaTUYECKUX YCMOBUSIX, KOTOPblE COOTBETCTBYHOT
ycrnoBusiM xpaHenust 5 cornacHo FOCT 15150, Ho npu gaBnexHumn He Hke 35,6 klMa n TemnepaType He HUXKE MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

8.2.3 Bo Bpemsi rpy30-pa3rpy30oyHbix paboT M TpaHCNOPTMPOBAHUM 3anakoBaHHbIA CYETYMK HE OOIDKEH
noaBepratbCa pes3kuM yaapaMm U BAWSHUIO — aTMocdepHbIXx ocagkoB. Cnocob pasmelleHus Ha TPaHCMOPTHOM
CpeacTBe OOMKEH UCKNIOYaTh NepeMeLLeHNe cHeTUmnKa.

8.2.4 Tepen pacnakoBbiBaHWEM MOCNe TPaAHCMOPTMPOBAHUS NPU OTpULATENbHOW TemnepaTtype CHeTuYmK
Heo6Xx0aMMO BblAepPXaTb B TedeHne 3 yacoB B ycroBusix xpaHeHusi 1 cormacHo FOCT 15150.

9. NapaHTUK nsroroBuTens

9.1 lMpownsBoamnTensb rapaHTUpyeT COOTBETCTBME CYETUMKA TexHu4eckum ycrnosusam TY Y 33.2-13647695-
015:2007. MNpu He cobniopgeHnn notpebutenem TpeboBaHMIA YCrOBUIA TPAHCMIOPTUPOBAHUS, XPaHEHUs, MOHTaxa,
Hanagky u aKchnyataumn, ykasaHHbIX B HacTOsLLLEM PYKOBOACTBE, MOTpebuTenb nuwiaeTcs npasa Ha rapaHTuio.

9.2 MapaHTUNHbBIA CPOK 3KCNyaTaumm - 5 neT co AHSA OTrpy3KM cyeTvmKa. [[apaHTUHbBIA CPOK aKCMnyaTaumm
W3[Eenuii, KOTOpble NOCTaBMSAIOTCA Ha 3KCMOpT - 18 mMecAueB CO OHS NpocnefoBaHWs UX Yepes rocygapCTBEHHYHO
rpaHuly YKpawvHsl.

9.3 Mo AgoroBOpeHHOCTU ¢ NoTpebuTenem npeanpusTMe-U3roToBUTENb OCYLLECTBISIET NocrerapaHTMnHoe
TEXHUYECKOE OBCNyXMBaHME, TEXHUYECKYIO MOOLEPXKKY W TEXHWYECKMe KOHCynbTauuu Mo BCEM Buaam CBOeW
npoayKuum.
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MpunoxeHue A - NlabapuTHbIe U NpUcoeAUHUTESIbHbIE pa3Mepbl
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MpunoxeHue b - MNogknioyeHue cyeTunka. CxemMbl BHELLHUX
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lMpumeyaHus.
O6wue:
1.1 Hewcnonb3yemble Knemmbl pa3beMoB AN NOAKIMIOYEHNS BHELWHUX Lienei He NoaKmoYaTs.
1.2 Twn BbIXOAHOTO UCMOMHUTENBHOMO YCTPOMCTBA YKa3biBaeTCA NpK 3akase cyeTvuka (cm. pasgen 4).
1.3 Tlpw 3aka3e aHanoroeoro BbIxoAa (CM. pasgen 4) OH MOHTUPYETCS BMECTO NEPBOro ANCKPETHOIO BbIXOAa
DI1, a Tin gpyroro AMCKPETHOro BbixoAa BbiOUpaeTcsi COOTBETCTBEHHO KOAY 3aKkasa.

HuckpemHbie exodbi DI:

2.1 B KauyecTBe [JaT4YMKOB [OUCKPETHbIX CUrHanoB MOTrYT WCMOMb30BATbCA KOHTAKTHblE 3MeMEeHTbl WUnu
YCTPOWCTBA (KHOMKW, BbIKIHOYATENN, FePKOHbI, pene 1 ap.), 6ECKOHTaKTHbIe (ONTUYECKUe, UHOYKTUBHbIE UMK

€MKOCTHbIe ,D,aT‘—WIKVI), KOTOpble MEKT Ha BblIXOAe TPaH3UCTOP p-n-p UK N-p-n TUunNa.

2.2 K cyeTHbIM BXxOA4am MOXHO MOAKMHOYaTb Kak akTuBHble (C Bbixogom 5B, 12B wnu 24B) Tak v naccuBHble
curHanbl (cyxon koHTakT). !!Beibop Tuna M NonspHOCTb ANSA MacCUMBHBLIX CUrHANoOB OCYLLECTBNSETCA C
nomMoLubio nepembidek XT1, pacnonoXeHHbIX Ha nnate npoueccopa BO3Ne 3agHen CTEHKW cyeTyrka.
MonoxeHne nepemMblvek Ana pasHbiX TUMOB CUTHANOB NPEACTABEHO HA CXeMe BHELLHWUX MOAKMIOYEHNA Ha
puc. B.1. [ins akTUBHbIX CUrHaNOB NONSAPHOCTbL HE 3aBUCUT OT NepeMbIYeK, COOTBETCTBEHHO CUTHanNbI MOTryT

noakmntoyaTcs Kak ¢ 00LMUM NCOM Tak U C MWHYCOM.
[Mo-ymonyaHmio cHeTYMK HACTPOEH Ha aKTUBHbIE BXOAHbIE CUrHasbI.

IModknro4yeHus uimepdgpelica RS-485:

MpeobpaszoBaTtens MHTEpdENCOB

RS232/485 unm USB/RS485
blri1-485 Blr-52
/ L no 1200m
R1
A+ RS485
RZ[] . :I-|
B-
Lo
RGND
A+ B- A+ B- A+ B-| po32 A+ B- A+ B-
01 02 03 YCTpOACTB 30 31
MTN-32H | |MKUK-21 MUK-25 MTP-8 UTM-22

PucyHok b.2 - OpzaaHu3auus uHmepgelicHoU c8s3u Mex0y KOMMbIoMepoM U KOHmpoiepamu

3.1 K komnbloTepy MOXeT ObITb NOAKMOYEHO 40 32 KOHTPONEPOB, BKYas npeobpasoBartenb nHTepdgerico bBr-

485 vnun BIrNn-52.
3.2 O6was anvHa kabenbHOWM NMHUM CBSI3N HE A0MkHa npeBbiwaTtb 1200M.

3.3 HeobxoanmocTb 3KkpaHWpoBaHus kabenemn, Mo KOTOpbIM nepefaeTcs MHMOpMauusi, 3aBUCUT OT ANVHbI
KabenbHbIX CBA3EN 1 OT YPOBHSA NMOMEX B 30HE Npoknagakn kabens. MNprMmeHeHne aKpaHMPOBaHHOW BUTOW Mapbl
B MPOMBILUNEHHBIX YCIOBUSX SABMASETCH NpeanoyvTUTENbHbIM, MOCKOMNbKY 3TO obecneynBaeT nonyyeHve

BbICOKOTO COOTHOLLUEHMS CUTHamM/LyM 1 3awmTy OT CUHGA3HOM NOMEXN.
3.4 [OnuHa oTBeTBRNEHUI Lo 4OMKHA ObiTb KaK MOXXHO MEHbLLEN.

3.5 [pu Gonblow gnvHe NUHUM UHTEPMENCHON CBA3N K MHTEPENCHBIM BXOAAM KOHTPONEPOB, PACMONOXEHbIM B
KpaHMX TOYKaX COEOVHUTENBHOW IMHUM HEeobXOoOUMO MOAKMYUTL [[Ba TepMUHamnbHbIM  pe3ncTopa
conpotuenennem 120 Om (R1 n R2). MogknioyeHne pesnctopos Kk koHTporiepam NeNe 01 — 30 He TpebyeTtcs.

[MopknioyeHne TepMmmnHanbHbIX Pe3ncTopoB B Gnoke npeobpasosaHnsa uHtepdericos BrA-485 wnun BrA-52
cmotpu B PO Ha BlNU-485 wnnn BIN-52. MNogknioyeHve TepMuHanbHUX pesuctopoB k MTI-32H cmoTtpu

npunoxexune b (pucyHok b.3).
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JTInHns cenasn

Paszbem-knemma X3
(aKpaHupoBaHHas BUTasi napa)

MpuemonepepaTynk
RS-485 N .
o -
1200m XP4
1
GND L | \r ___________ .
100 Om 1 MNopkntoyerne
— 1 TEPMUHANBHOTO !

! _pesuctopa _ !

PucyHok Bb.3 - PekomeHOyemasi cxema nooknoyeHuss uHmepgetica RS-485

HuckpemHnbie ebixodbi DO:
4.1 Harpy3so4yHas cnocobHOCTb AUCKPETHBIX BbIXOO0B:

- TpaH3ncTop no 40B, 100mA
- pene (NepeknoYaeMbIin KOHTaKT) no 220B, 8A
- TBEpOOTENLHOE pene no 40B, 0,5AAC/0,5ADC

4.2 KoHTaKkTbl BbIXOAHbLIX pene Ha puc. B.1 ykasaHbl B MOMOXEHWW BbLIKNIOYEHO, T.€. Npu 0BGECTOYEHHON
obmoTke pene.

4.3 Tpy NOAKNIOYEHUN WHAYKTMBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTOpbl, COneHouabl M T.M.) K
OUCKPETHBIM  MPaH3UCMOPHLIM BbIXOA4AaM CYEeTYMKa BO WU3bexaHWe BbIXOA4a W3 CTPOSi BbIXOOQHOMO
TpaH3ucTopa us-3a 60nbLIOro Toka cCaMoMHAYKUMK napannensHo Harpyske (obmoTke pene) Heobxooumo
ycTaHaBnuBaTtb Gnokupytowmn anog VD1, 2 — cMm. cxemy nogknioveHus Ha puc.b.4. BHewHuin guopn
yCTaHaBNvMBaTb Ha KaXOoOM KaHame, K KOTOpOMY TOAKMOYEHA WHOYKTMBHAA Harpy3ka. Tun
yctaHasnusaemoro auvopga KO209, KO258, 1N4004...1N4007 wnu aHanoruyHblA, pacCcyuTaHHbIA Ha
obpaTHoe HanpsikeHne 100B, npamon Tok 0,5A.

TeeppoTe-
nbHoe
pene

TpaHau-
cTop

Pene

TpaHaun-
cTop

TeBeppnote-
nbHOE
pene

AHanorosbli
BbIXOA

PucyHok b.4 — [NodkmoyeHUe aHarnoeo8020 8bixo0a U OUCKPemHbIX Hagpy30K K cuemyuky MTJ1-32H
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AHanozoeslli ebixod AO:

5.1

5.2

5.3

BbiGop TMnNa aHanoroBoro BbIXOAa OCYLLECTBISAETCA C MOMOLLLI0 nepemMblykn J1, yCTaHOBNEHHON Ha
nnaTte aHanoroBoro BbIXO4a, KOTOpasi BnasiHa BMECTO NMEPBOro ANCKPETHOrO Bbixoda (Mpu yCnoBuu ee
3akasa). MNonoxeHne nepemMblvek ykasaHo Ha pucyHke b.1.

[MNonoxeHue nepemblyek ana curHana 0-20mMA n 4-20mMA ogumHakoBoe. Havano wkanel gns atux
curHanos (OMA nnun 4mA) yctaHaBnuBaeTcs Npy KanubpoBke aHaNoroBoro BbiIXoAa.

[Mpn HeobxoAMMOCTU HACTPOMKM aHanoroBoro Bbixoga Ha curHan 0-10B HyxHO HacTpouTb ero Ha
curHan 0-20MA, a Ha KIeMMbl WCMOMHUTENBbHOrO MeXaHu3Ma napannenbHo MNOAKNIYMTb
Hopmupytowni peanctop 499 Om.
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B KoMMyHMKaUuMOHHbIe PYyHKLUMK

B.1 OpraHusauusa nHrtepdencHoro oomeHa MTJ1-32H

MukponpoueccopHbli cyeTunk MTJ1-32H moxeT obecneunTb BbINOSTHEHWE KOMMYHUKALMOHHOW (OYHKLUK
no wuHtepdpency RS-485, nos3Bonsiole KOHTPONMpOBaTb M MOAMUUMPOBATbL €ro napaMeTpbl NMpu MOMOLLM
BHELLHEro yCTponcTaa (KoMnbioTepa, MUKPOMPOLIECCOPHOWN CUCTEMBI YNPaBeHNs ).

WHTepdenc npegHasHadeH AN KOHUIYpUPOBaHUSA CHETYMKa, ANS  WUCMONb30BaHUSA B KayecTBe
yAaneHHoro KoHTponnepa npu paboTe B COBPEMEHHbIX CeTAX ynpaeneHns n cbopa uHdopmauuu (npuema-
nepegayn komaHa v ganHbix), SCADA cuctemax v T.M.

MpoTokonom cBsisn no uHTepdericy RS-485 sensetcs npotokon Modbus pexvm RTU (Remote Terminal
Unit), B pexxume "No Group Write" - ctaHgapTHbIN npoTokon 6e3 noaaepXku rpynnoBoro ynpasrneHnst AUCKPETHbIMA
curHanamum.

[Ona paboTtbl HeOBXO0AMMO HACTPOUTbL KOMMYHUKALIMOHHbIE XapaKTepucTuku cyetdmka MTII-32H Takum
obpasom, 4TOGbI OHM coBnaganu C HacTpolkamu obmeHa AaHHbIMW [MaBHOTO KOMMbIOTEpa. XapakTepuCTUKn
ceTteBoro obmeHa HacTtpausatotca Ha YPOBHE CONFIG 32, 33, 34 koHdurypauum (cm. Tabnuuy B.1).

Tabnuua B.1 KoHurypauust KOMMYHMKALMOHHBIX XapakTepucTuk cyetymka MTJ-32H

MeHo 1. PASS 01

YpoBeHb 2. KoHcdurypupoBaHue yctponctea CONFIG

MyHkT |MapameTtp Eau- |OuanasoH |3HaueH. |llar Crtp. |MpnmeyaHue
MEHI Muubl | U3MepeHust |no n3me-

M3Me- |mapameTpa |yMon- |HeHusi

peHus YaHUO
32 Tanm-ayT kagpa 3anpoca 0001- 0200 0004 0001

B CUCTEMHbIX TaKkTax
1 TakT = 250 MKC

33 CeTeBoWi agpec (Homep 0000 — 0255 0000 0001 0000 —
npubopa B ceTh) OTKJITHOYEH OT
cetn

34 CkopocTb 0bmeHa 6ut/c  |0000 — 2400 0009 0001

0001 — 4800

0002 — 9600

0003 — 14400

0004 — 19200

0005 — 28800

0006 — 38400

0007 — 57600

0008 — 76800

0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600

35 Bepcus nporpaMmmMmHoOro 0022
obecneyveHuns

Mpumeyanwe.
Bxog Ha ypoBeHb KOH®UIYPALIUA, penakTmpoBaHne 1 BBOA NapamMeTpoB Ha 3TOM ypOBHE CM. pasaen 4.

Mpn obmeHe No nHTepdencHOMY KaHany CBsi3n, eCrnv NPpouCXoauT nepegaya AaHHbIX OT CYETUYMKA B CETb,
Ha nepegHen naHenun cyetymka muraeT ungukatop IHT.

[MporpammHo AocTynHble pernctpbl cuetymka MTJ1-32H npuseneHbl B Tabnuue B.2 pasgena B.2.

B kagpe 3anpoca ynpaBnsioWMM YCTPONCTBOM CHETYMKa KOMMYECTBO 3anpallvBaemblX PEerucTpoB He
[orkHo npesbiwaTte 16. Ecnn 3aka3aHo 6onee 16 peructpos, cyetdynk MTJ1-32H B oTBeTe orpaHudmMBaeT uXx
KONMYecTBO A0 NepBbIX 16-T perncTpos.

Ons obecneyeHnss MMHUMAarNbHOTO BpeMEHM peakuum Ha 3anpoc oT OBM B koHTponnepe cyliecTtByeT
napametp — CONFIG 32 «Tamm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax KoHTpornnepa 1 Takt = 250 MKC».
MnHMManbHO BO3MOXHbIE TalM-ayThbl A5 Pa3NMYHbIX CKOPOCTEN crneayoLmne:
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B Tanm-ayT,
pems nepenaun
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
MceK
(Time out [C-T-])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpemsi nepepaun kagpa 3anpoca - naketa u3 8-mu 6anTt onpegenseTcs COOTHOLLEHNEM
(roe: oguH nepenaBaembivi 6anT = 1 ctapt 6ut+ 8 6MT + 1cTon 6uT = 10 6UT):

(10 ouT * 8 GanT + 7 6MT)
Tnepenaum = 1000 * , MCeK
V 6ut/cek
Ecnn HabniopaoTca yacTble cbon npu nepegade AaHHbIX OT peryndropa, TO HeobXxoouMmMo yBEnuunUTb
3HayeHue ero TanMM-ayTa, HO MpU 3TOM Y4YeCTb, YTO HEOBXOAMMO YBENUYUTL BpEMS MOBTOPHOro 3anpoca oT OBM,
T.K. BCeraa BpeMsi NMOBTOPHOIO 3anpoca A0MkHO ObiTb 6onblue Tanm-ayta perynaropa.

A
YnpaBneHue
(DTR/RTS)
Mepenava Mprem MNepenaya
A f
MNepenava
(Tx) — _k\
3anpoc o1 \‘
J MN3BM
A t’
Mpnem
(Rx)
OTtBeT oT
nHaukartopa
Tdelay1 Tdelay2 Tdela;ﬁ t
—> <> <«
Trontbit
< >

PucyHok B.1 - BpeMeHHble guarpaMmbl ynpaBreHnst nepegadent u npyeMom 6roka nHtepgeicos briA-485
(BrNnN-52)

Taelayr — 3adepxka Ha aBToMaTuyeckoe nepeknioveHune BIMAN-485 (BrA-52) wa npuem panHbIx. OHa
COCTaBnsieT BpeEMsi nepeadu ogHoro Ganra.

Tdelay2 — BPEMSI peakumm yCTPONCTBA Ha 3anpoc AaHHbIX.

Taelays — 3afepkKa Ha nepegady nocnegHero 6anta n3 bydepa B NuHUIO.

Tronvwin — MUHMMarnbHOE Bpemsl OTBeTa.
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PekomeHgaumm no nporpaMmmMmMpoBaHni0 o6MeHa AaHHbIMU €O cyeTymkom MTII.
(ocobeHHocTn ucnonb3osaHusa dyHkunn WinAPI)

Mpu onepauusx Beoga / BbiBOAa (C nporpammHbiM ynpaeneHneM DTR/RTS), Heobxoaumo yaepxueaTb
curian DTR/RTS [o okoHYaHMs nepedayn kagpa 3anpoca. [ns onpegerneHnss MOMeHTa nepegadv nocriegHero
cumBona u3 6ydepa nepegaun COM nopTta pekomeHayeTcs ncnonb3oBaTh AaHHY0 dyHkumio: WaitForClearBuffer.

voild WaitForClearBuf (void)

{
byte Stat;

asm

{
al:mov dx,0x3FD
in al,dx
test al, 0x20
jz al
az:in al,dx
test al, 0x40
jz a2
}
}

Kagp oTBeTa OT cyeTyMKa nMepefaeTcs CYETYMKOM C 3a4EepXKoW A0 3 MC OT MOMEHTa NPUHATUA Kagpa
3anpoca. [na oxuaaHua kagpa oTBeTa He pekoMeHayeTcs mcnonb3oatb WinApi: Sleep( ), a ucnonb3oBatb
OVERLAPPED cTpykTypy 1 onpegenstb nonyyeHne oTBeTa OT cHeTUMKa creayowmm KogoMm:

while (dwCommEvent !=EV RXCHAR)
{
int tik=::GetTickCount () ;
::WaitCommEvent (DriverHandle, &dwCommEvent, &Rd2) ;
TimeOut=TimeOut+ (: :GetTickCount () -tik) ;
if (TimeOut>100) break;
}

TimeOut — TaimayT Ha nony4eHve oTBeTa.

Mocne nepepgayn kagpa oTBeTa CYETYMKY Heobxoauma naysa =1MC AN NepeknioyYeHns B pexvm npuema.
[ns oxuaaHns Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep( ).
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B.2 NMporpammHo aoctynHble peructpol MTI-32H

peructpa

®dopmar
AaHHbIX

Tabnuua B.2. NMporpaMmMHO AOCTYMHbIE perncTpbl Tanmepa-cyetymnka MTJ1-32H

HaumeHoBaHue napameTpa

PervcTp naeHTudmkaumm nsaenus:

[vana3oH n3meHeHus

41 28 DEC (3HayeHve
pernctpa)

03 0 SHORT CONFIG.35 | Mn.6ant - kog (Mogens) usnenus 32 DEC, .
M 10 20 HEX (no-6aiTtHO)
Crt.6a1T - Bepcus nporp. obecneyeHns 16 DEC 16 32 DEC (no-GaiitHo)
03 1,2,3 SHORT e CocTtosiHue auckpeTHbIx Bxogos DI1, DI2, DI3
0- 1=
03/06 4,5 SHORT nggss::ﬂ CocTosiHue auckpeTHbIx Bbixogos DO1, DO2 OTKIIOHEH BIqIOHeH
03/06 6 SHORT e CocTosiHue Tanmepa 0 — BbIKNIOYEH, 1 — BKIHOYEH
03 7 SHORT e Homep BkntodeHHoro DO ans CONFIG.11=0005 0-DO1,1-D02
03/06 8 SHORT e CocTosiHME cyeTymKa pecypca 0 — BbIKItOYeEH, 1 — BKIOYEH
03/06 | 9 10 INT 3:?::%%3 cz:;:l::;a (konudectsa) umnyrnscos Ges
P 00000000 — 99999999
3HayeHne CyMMUPYIOLLIEro cHeTYMKa (KonnyecTsa)
03/06 | 11,12 INT e
MMnynbcoB 6e3 MacluTabrpoBaHus
------- 13, 14 Peseps
03/06 | 15,16 INT ”gg;’ggé"' Tekyluee 3HadyeHve Taiimepa 00.00.00 — 99.99.99***
03/06 | 17,18 INT I'Igg:g;zﬂ TekyLlee 3HaYeHNe cyeT4MKa pecypca 00.00 — 99.99***
03/06 | 19,20 INT TUNE.03 3apaHue 1 cyetymnka, TaxomeTpa, A gosaTopa "
03/06 | 21,22 INT TUNE.O04 3apaHue 2 cyeTuunka, TaxomeTpa, fo3aTopa 00000000 — 99999999
03/06 | 23,24 INT ”ﬁgﬁgg‘f” Tekyluee 3afaHve Taiivepa 00.00.00 — 99.99.99
03/06 | 25,26 INT | SapaHve 1 cueTuuka, TaxomeTpa, A gosatopa 6e3
mMacLuTabvpoBaHus
03/06 | 27,28 INT e 3apaHue 2 cueTunka, TaxomeTpa, aosartopa 6es 00000000 — 99999999
MacluTabvpoBaHus
3agaHne CyMMapHOro cyeTymKa 1 cHeTymKa naketoB 6e3
03/06 | 29,30 INT T | macwtabuposatns
Texywme nokasavnsa MTI-32H B pexxvme nHamkaumm:
31,32 MepeaHas “Count” "
03 /06 33, 34 INT naHens “Total’ 00000000 — 99999999
35, 36 “F”
03/06 37 SHORT e Pa3speuweHue npospammuposaHusi (1)_ 3anpeLieHo,
— pa3peweHo
03/06 | 38,39 INT TUNE.O0 MacwTabHbI KO3 PUUMEHT cHeTYMKa M Jo3aTopa 0.001 — 99999999
03/06 | 40,41 INT TUNE.O1 MacLtabHbI koadhMUMEHT TaxomeTpa 1 pacxogomepa ' '
03/06 | 42,43 INT TUNE.02 3agaHne CyMMapHOro cyeTyMKa U cHeTyMKa NakeToB
03/06 | 44,45 INT TUNE.05 [penycTaHoBNEHHOE 3HaYeHne cyeTymKa 00000000 — 99999999
03/06 | 46,47 INT TUNE.06 IMcTepesunc (TaxomMeTp, pacxoaoMep-403aTop)
03/06 | 48,49 FLOAT 3
MepenHss HayeHue NokanbHOro cyeTymKa 00000000 — 99999999**
03/06 | 50, 51 FLOAT naxens 3HaueHne CyMMapHOro cueTHmka
------- 52, 53 Peseps
03/06 | 54,55 INT TUNE.O8 MpomexyToyHoe 3agaHve Tavimepa (3agaHue 1)
7 INT TUNE. 7 2
03/06 | 56,5 UNE.09 3apaHvie Tanmepa (3agaque 2) 00.00.00 — 99 .99.99***
03/06 | 58,59 INT TUNE.10 OnwHa nmnynbca DI1 ansa pexuma Z
03/06 | 60,61 INT TUNE.11 InvHa umnynbca DI2 ana pexuma Z
0000 — oTkntoueHo
0001 — 3apaHve 1
03/06 62 SHORT CONFIG.00 | 3agaHue BbIBOAMMOE Ha AMCNNEN ANs peaakTupoBaHns 8885 : Sapanve 2
npepycTaHoBIIEHHOe
3HaYeHue cyeTymka
0000 — OgHONOpPOroBkIi
CYETUUK
0001 — OgHONOpPOroBkIN
CYETYMK C CYMMUPOBAHNEM
0002 — [IByxnoporosbiii
03/06 63 SHORT CONFIG.01 | Pexum pabotel MTJ1-32H CYETYUK C CyMMMPOBAHNEM

0003 — CyeTumk nakeToB
0004 — Tanmep

0005 — TaxomeTp

0006 — JosaTtop-
pacxogomep
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SHORT

CONFIG.02

55

NMPOAOIMKEHWE)Tabnuua B.2 - MporpaMMHOAOCTYMNHbIE PerucTpbl Tanmepa-cyetynka MTJ1-32H

HanmeHoBaHue napameTtpa

Pa3pﬂnHOCTb nHaonkaumnm

Onana3oH uamMeHeHus

0000 — yeTbIpexpa3spagHas
0001 — wecTtupaspsigHas
0002 — BocbMupaspsgHas

03 /06

65

SHORT

CONFIG.03

MonoxeHue 3anaToi cyetynka, npobera (pexum
TaxoMmeTpa) v NnokasaHwii josatopa

0000 — xxxx
0001 — xxx,x
0002 — xx,xx
0003 — Xx,Xxx

03/06

66

SHORT

CONFIG.04

Pexum cueta

0000 — CymmupyoLLmii
0001 — Bbluutarowmi
0002 — KomaHaHbIn

0003 — NHamemayanbHbIn
0004 — KsagpatypHblii

03/06

67

SHORT

CONFIG.05

Peakuus cyeTtumnka

0000 — ®poHT curHana
0001 — Cnapg curHana

03/06

68

SHORT

CONFIG.06

MuHuManbHasa ANUTeNbHOCTL UMMYNbCa MMMYNbCHOO
dunbTpa

0 - 0100 [mc]

03 /06

69

SHORT

CONFIG.07

Pexum ynpasJieHUsA BbIXOAHbIMUN yCTpOIZCTBaMI/I ana
CYETHbIX PEXNMOB paﬁOTbI

0000 - N
0001 -F
0002 -C
0003 - K

03 /06

70

SHORT

CONFIG.08

[nuTenbHOCTb UMNynbca hopMMPYEMOro OOHOKPATHbLIM
cpabaTtbiBaHmeM Bbixoga DO1

0,0-999,9 [c]

03 /06

71

SHORT

CONFIG.09

OnuTenbHoCTb UMNynbca hopMMUPYEMOro OOHOKPATHBLIM
cpabaTtbiBaHneM Bbixoga DO2

0,0-999,9 [c]

03/06

72

SHORT

CONFIG.10

dopmat oTobpaxkaemMoro BpeMeH TanMepa

0 —y4y.mm.cC
1 —cc.mMc

03 /06

73

SHORT

CONFIG.11

Pexum ynpasJieHnsa BbIXO4HbIMU yCTpOVICTBaMVI Taﬁmepa

03/06

74

SHORT

CONFIG.12

HanpaeneHue cyeTa Tanmepa

0000 — CymmupyioLLmii
0001 — Beiyutarowmm

03/06

75

SHORT

CONFIG.13

Pexum ynpasneHust BLIXOAHLIMM yCTPONCTBaMM ans
Taxometpa

0000 — HL
0001 — H-HH
0002 — L-LL
0003 — AREA

03 /06

76

SHORT

CONFIG.14

Tvin MHAMKauMKn Ans cyeTynka, TaxomMmeTpa un Taﬁmepa

0000 — Count

0001 — Count+F

0002 — Total+Count
0003 — Total+Count+F

03 /06

77

SHORT

CONFIG.15

[NonoxeHune 3ansTon AN NoKa3aHu TaxomeTpa u
pacxogomepa

0000 — xxxx

0001 — xxx,Xx
0002 — xx,xx
0003 — x,xxx

03/06

78

SHORT

CONFIG.16

CkopocTb cyeTa

0000 — oo 100 Hz
0001 — po 3 kHz
0002 — go 50 kHz

03

79

SHORT

He
uncnosnb3yeTcs

Mepvion n3mepeHust TaxoMeTpa, pacxogomepa-fosaTopa

0001 [c]

03 /06

80

SHORT

CONFIG.18

EAVHWUBI U3MepeHUst BpeMeHU ANs TaxomeTpa U1
pacxogomepa

0000 — cekyHAabI
0001 — MUHYTBI
0002 — yacel
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Tabnuua B.2 - MNporpaMMHOAOCTYNHbIE perncTpbl Tamepa-cyetymka MTI-32H

(OKOHYAHME)

Ss3 5 | ®opmar -
g3 2 g anMeHoBaHue napameTpa [nana3oH 3MeHeHus
£33 o OaHHbIX
>0 E 2
8c°
03/06 81 SHORT CONFIG.19 | ®unbTp nokasaHuii TaxoMeTpa 1 pacxoga 0000 - 0010 [c]
------- 82 Peseps
------- 83 Peseps
0000 - A
03/06 84 SHORT CONFIG.22 Pexum ynpaBneHust BbIXOAHLIMW yCTPOMUCTBaAMM ANS 0001 -B
nosaTopa-pacxogomMepa 0002 -D
0003 -E
0001 — F+Count
03/06 85 SHORT CONFIG.23 | Tun uHgukauum aonst josatopa-pacxofomepa 0003 — F+Count+Total
0000 — lMNMocTostHHO
0001 — OuckpeTHble Bxoaa
0002 — Tavimep
03/06 86 SHORT CONFIG.24 | Pexum paboTbl cueTumka pecypca 0003 - DO1
: 0004 - DO2
0005 — [uckpeTHble
BbIXOAa
0006 — YcTaHoBKa
03/06 87 SHORT CONFIG.25 2/|4VI:VIOI\2)%%I:HI:IG ob6opoTbl cyeTumka pecypca anss CONFIG 0-1000
0000 — cbpoc ¢ nepenHen
Pa3speLueHune cbpoca cymMapHOro cHeTymKa ¢ nepeaHen naHenu sanpeLleH
03 /06 88 SHORT CONFIG.26 nanenm 0001 — c6poC G NepeaHe
naHesnu paspeLueH
0000 — cbpoc ¢ nepenHen
03/06 89 SHORT CONFIG.27 PaspelueHre cbpoca nokansHOro cyeTymka ¢ nepeaHen naHenu sanpeLueH 5
naHenmu 0001 — cbpoc ¢ nepenHen
naHenu paspeLueH
0000 — cbpoc ¢ nepegHen
. . naHenu sanpeLleH
03/06 90 SHORT CONFIG.28 | PaspelueHune cbpoca Taimepa C nepegHer naHenm 0001 — cBpOC G NepeaHel
naHenu paspeLueH
03/06 91 SHORT CONFIG.29 | PaspelueHne aHanoroBoro Beixoaa 0000 — sanpetueH
0001 — paspelueH
03/06 | 92 | SHORT | CONFIG30 | co e omtioro ananorosoro oariana
KoHeuyHoe 3HaueHWe nokasaHuii cHeTYMKa, YTO 00000000 — 99999999
03 /06 93 SHORT CONFIG.31 o ’
cootBeTcTBYeT 100 % BbIXOAHOrO aHaNoroBOro curHana
Tarim-ayT Kagpa 3anpoca B CUCTEMHbIX TaKTax
03 94 SHORT CONFIG.32 1 TaKT = 250 MKC 0001- 0200
03 95 SHORT CONFIG.33 | CeteBowi agpec (Homep npubopa B ceTh) 0000 — 0255
0000 — 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
03 96 SHORT CONFIG.34 | CkopocTb obMeHa 0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
03 97 SHORT AOT.01 3HauveHne koadhmumeHTa kKanmbpoBKM HaYana LwKanbl 00000 — 25000 (13579)
aHasIoroBoro BbIxoga
03 08 SHORT AOT.02 3HaueHue koahdmumeHTa kKanMbpoBKM KOHLA LUKarnbl 00000 — 25000 (19094)
aHasioroBoro BbIxoda
03 99 SHORT AOT.00 3HaveHWe aHanoroBoro BbIxo4a 0-99,9%
MpumeyaHums.

* B atux PerncTpax HaxogAatca uenble OeCATUYHble 3HaYeHuA 6e3 yy4yeTa AgeummanbHOro pasaenutens (3al'|$ITOl7I).

Hanpumep, ecnu B napametpe ykaszaHo 60,0, To B peructpe Haxogutcsi uucno 600. [Ons nonmyyYeHuss peanbHOro 3HayYeHus
napameTpa HYXXHO Y4eCTb MOJIOXXEHUE 3ansaToN, KOTOpoe BbICTaBMAETCS B pernctpax 65 unm 77 B 3aBUCUMOCTM OT U3MEPSIEMOTO
napametpa.

** [1Ba perucTpbl OTBEYaloT 3a OOHO OfnpeferneHHoe 3HadyeHve C NnaBalollell 3ansTol NpeacTaBsreHHoe B hopmare
FLOAT.

*** BpeMeHHble MapameTpbl, NpeAcTaBrneHHble B pernctpe 6e3 geuuMarnbHbiX pasgenuTtenei. B 3asucumoctn ot
BbIGpaHHbIX eAUHUL, U3MepeHust BpemeHu (perucTtp 80) ByayT npeAcTaBneHbl B YYMMCC MU CCMC, TAE Y4 — Yachl, MM — MUHYTbI, CC
— CEKYHAbI, MC — MUITIINCEKYHABI.
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B.3 MODBUS npoTtokon
B.3.1 ®opmaTt kaxgoro 6anTa, KOTOpPbIN NPUHUMAETCA U NepeaaeTCcA KOHTPOJIIepaMu CneayroLmun:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwmuii 6uT nepegaeTcs nepBbIM.

Kagp Modbus coobLieHns cneayowmi:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS
Fne K16 — konmuuyecTBO 3anpalumMBaembix peructpoB. Ecnv B kagpe 3anpoca 3akasaHo Gonee 16

perncTpos, cyetymk MTJ1-32H B oTBETE OrpaHM4mMBaeT nx KONNMYECTBO A0 nepsbiX 16-Tn perncTpos.

B.3.2 Device Address. Agpec ycTporcTBa

Apnpecc koHTponnepa (slave-yctpoictea) B cetn (1-255), no kotopomy obpawaetca SCADA cucrtema
(master-yctporictBo) co cBomM 3anpocoM. Korga yganeHHbIn KOHTPOMep NockiiaeT CBOW OTBET, OH pasMellaeT
3TOT e (COBCTBEHHbIV ) aApec B 9TOM none, YTobbl master-ycTponcTBO 3Hano Kakoe slave-ycTponcTBo oTBeyaeT Ha
3anpoc.

B.3.3 Function Code. ®yHKLMOHaNBLHbIN KOA4 onepauumn

MTJ1-32H nogaepxumBaeT crnegytowime pyHKUMK:

Function Code DyHKUMNSA
03 UrteHune pernctpa(oB)
06 3anuck B oAuH perucTp

B.3.4 Data Field. Mone nepegaBaeMbIx AaHHbIX

Mone paHHbIX coobuenns, nocbinaemoro SCADA cucTeMoin yAaneHHOMY KOHTPOMMepy COAepXuT
nobasoyHO MHdOpMaumio, KoTopas Heobxoamma slave-ycTporcTBy Ans AeTanusaumm dyHkuun. OHa BKoYaeT:

® HayarnbHbIM aApec perncTpa n KONMYecTBo PErncTpoB Ans dyHkuun 03 (YTeHre)

e afpec perncTpa u 3HadeHue aToro permcrpa ans gyHkumm 06 (3anucs).

Mone AaHHbIX COOBLLEHMS!, NOCLINAeMOoro B OTBET yAaneHHbIM KOHTPOSINEPOM COLEPKUT:
® KOnM4ecTBO GaiiT oTBeTa Ha pyHKUMIO 03 1 coaepKMMOe 3anpallnBaeMbiX PEMMCTPOB
® a/lpec perncTpa U 3HayeHue 3Toro perucTpa ans dyHkumm 06.

B.3.5 CRC Check. Mone 3Ha4eHUsA KOHTPOJIbHOW CYMMbI

3HayeHve 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLLbIO LMKIuyeckoro m3bbiTouHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmuposaHna coobueHns (address, function code, data) nepeparowee ycTpoincTso
paccunTbiBaeT CRC koA v nomeluaeT ero B koHel coobueHusi. [NpuemHoe yctponcteo paccuntbiBaeT CRC kog
NpUHATOro coobLueHns n cpaBHmBaeT ero ¢ nepeaaHHbiM CRC kogom. Ecnn CRC koA He coBnagaeT, 3TO 03HavaeT
YTO MMeeT MeCTO KOMMYHMKaLMOHHAas owwnbka. YCTPONCTBO He BbINOMHAET AENCTBUA N He JaeT OTBET B clyyae
o6HapyxeHua CRC owmnbku.

NocnepoBatensHocTb CRC pacyeToB:

. 3arpy3ka CRC peructpa (16 6uT) eamHmuamu (FFFFh).

. Nckmovarowee NI ¢ nepebimu 8 6ut 6anta cooblieHns n cogepxumeim CRC peructpa.

. CoBur pesynbTaTta Ha oauH 6UT BNpaBo.

. Ecnu cosuraembin 6ut = 1, ncknovarowee UKW copepxumoro peructpa ¢ A001h 3HadyeHuem.

. Ecnu coBrraembin OUT Hynb, NOBTOPUTL Liar 3.

. NoBTopAThL Waru 3, 4 1 5 noka 8 casuros He ByayT UMETb MECTO.

. Ucknrouatowee U co cnegyrowmumm 8 6ut 6anta coobuieHus n cogepxmmbim CRC peructpa.
. MoBTOpPATHL Warn ot 3 go 7 noka Bce 6anTbl coobLyeHnss He obpaboTatoTes.

. KoHneuHoe cogepxnmoe pernctpa n 6yaet 3HayeHMeM KOHTPOMbHOW CyMMbl.

O©CoONOOPRLWN -

Korga CRC paameluaeTcs B KoHUe coobLieHus, mnagawmin 6ant CRC nepenaetcsi nepBbIM.
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Mpumep pacyeTa KOHTPONLHOW CYyMMbI Ha A3bike CU

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bit_counter;
crc = OxFFFF; // initialize crc
while ( number_ byte>0 )
{
crc *= *buff++ ; //
bit counter=0; //
while ( bit_counter < 8 )

{

crc XOR with data
reset counter

if ( crc & 0x0001 )
{

crc >>= 1; // shift to the right 1 position
crc *= O0xA001l; // crc XOR with 0xA001
}
else
{
crec >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number_byte--; // adjust byte counter
}
return (crc); // final result of crc

}

B.4 ®opmaTt komaHA
YreHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepgytowmn opmart Mcnonb3yeTcs 45 nepegayy 3anpocoB OT KOMMbOTEpa W OTBETOB OT yAaneHHoro
KOHTponnepa.

3anpoc yctporctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT ycTponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Fne «NUMBER OF REGISTERS» u re16

— KONMYecTBO 3anpaluMBaeMbix peructpoB. Ecnu B kagpe

3anpoca 3aka3aHo bonee 16 pernctpos, cuetynk MTJ1-32H B oTBeTe orpaHMuMBaeT UX KONMYECTBO A0 nepBbix 16-

TU PErUCTPOB.
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INlucT perncrpaumm nameHeHUN

Homepa nuctoB (cTpaHuL) Bcero
nmMcToB
B Ne Bxogsiwmin Ne conpoBoxaato-
Wsm. AOKYMEH |  nokymeHTa Lero AoKymeHTa 1 gaTa Moan. flata
Name- 3ame- Ho- Te
HEHHbIX | HEHHBIX BbIX
1.01 58 ver. 32.22 [MpuBeneH B cooTBEeTCTBUE C.B.M 20.02.2013
CXeMbl MOAKMIOYEHNS
1.02 59 ver. 32.22 MN3ameHeH kop 3akasa. Conynsik 29.08.13
B.M.
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