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HacTosiwee pyKOBOACTBO MO 3KCMayaTauuMm coAepXuT mHdbopMauumio,
HeobxoauMyl0 AN9 NpaBubHOM M 6Ge3onacHoM 3KcnyaTaunum moayns
anckpetHoro BbiBoga DO-16, Bxogsdwero B  COCTaB  JIMHEWKMU
KOHTPOJINIEPOB JIOMMYECKNX rnporpamMmmpyembix cepun OptiLogicL (pnanee
no tekcrty MJIK).

OcHoBHas obnacte npuMmeHeHusa [JIK OptiLogicL - aBTomMatuzaums
TEXHOJIOFMYECKNX MpoueccoB Ha obbekTax pas/iMyHbiX OTpacien
NPOMbILWIEHHOCTUN, @ TaKXe MHXEHEPHbIX CUCTEM 3[4aHNIN N COOPYXKEHUMN.

MK OptiLogicL cooTBeTcTBYeT NIOCT IEC 61131-2-2012.

MK  OptiLogicL npepgHa3HayeHbl ON9  UCMOJIb30BaHUSA  BHeEe
B3pbIBOOMNACHOMN 30HHbI. Ces3b C 351eKTpoobopyaoBaHMEM,
pacrnonoXeHHbIM BO B3pbIBOOMACHOM 30HE, OCYLIEeCTBNSEeTcs Mo
TpeboBaHMAM Ha  B3pPbiBO3ALLMTY KOHKPETHbIX BWMAOB, COr/lacHO
KOMMJIEKTY TOCYAapCTBEHHbIX CTaHAApPTOB Ha B3pbliBO3alMUWEHHOoe
obopynoBsaHue.

K paboTe c v3aenueMm AOMNyckawTca Nuua, U3yumBLUME HACTOSLLEE
PYKOBOACTBO W nMerlwme  KBanudUKauMoHHY  rpynny Mo
31eKTpo6€e30MacHOCTU He Huxe 3.



1 ONUUCAHMUE U PABOTA

1.1 Ha3sHauyeHue

Moaynb anckpeTHoro BbiBoga DO-16 npegHasHayeH ANS UCMOSb30BaHUA B
cucremax aBTOMaTM3NPOBAHHOIO ynpasJieHus TEXHOJIOMMYECKUM
obopynoBaHMeM B DJHepreTMke, Ha TPaAHCMNOpPTe, B pa3/nYHbIX o0bnacrtax
NPOMbILWIEHHOCTU, XUTNLLHO-KOMMYHAJ/IbHOIO U CEJIbCKOro X035MCTBa.

Moaynb coaep>Xut 16 undpoBbIX BbIXOAOB M MOXET 6blTb MCMNONIb30BaH Kak
MOoAyNb pacwupeHns ans moaynem npoueccopHbix CPU-1,2,3, wnaum Kak
aBTOHOMHOE YCTPOMCTBO AMCKPETHOro BbiBOAA C NPOTOKO/IOM nepegaynm Modbus
RTU npuv noakntyeHnn yepes MoAyb pacwumpeHmns BE-1.

Moaynb npeaHasHaydyeH ANs HenpepbiBHOrO HeobCyXXMBaeMoro pexuma
paboTbl.

1.2 TexHUYecKne XxapaKTepmcTukm

1.2.1 KoHcTpyKumsa, o603HavyeHne, pa3Mepbl 1 Macca MoAyNS.

BHewHun Bna 1 pasmepbl Moagyns DO-16 nokasaHbl Ha pUCYHKe 1.
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PucyHok 1 — BHeWwHWn BUA 1 pa3Mepbl MOAyNs

Moaynb BbINO/IHEH B MJIAQCTUKOBOM KOpryce, rnpeaHa3HayYeHHOM Ans
yctaHoBkn Ha DIN-penky tvna TH35-7,5 (35 MM x 7,5 MM) nam Ha njocCKyto
naHenb.

BHumaHue! YcTtaHOBKka mMoaynsa Ha peuky tuna TH35-15 (35 MM x
15 MM) He ponyckaeTtcs!

Moaynb nMeeT cteneHb 3awmnTbl kopnyca no NOCT 14254-2015 He mMeHee —
IP20.



Moaynb WMeeT pa3beMHYK KOHCTPYKUWMIO, MO3BOMSAIOWYIO OTAeNsTb
OCHOBHOWM KOpMNyC OT OCHOBaHusa MoAayns Ana goctyna kK nnatam. CoeanHeHue
Kopryca C OCHOBaAHMEM BbINOSIHEHO C MOMOLLbIO 3aLlenokK.

MogkntouyeHne noneBbiX LUenern K MOAYN OCYyWeCcTBASAeTCHS C MNOMOLLbIO
CbEMHbIX K/IEMMHUKOB C BUHTOBbIMU 3aXXMMaMMU.

Moay/nb MMeeT BCTPOEHHYIO LWKWHY paclinpeHus ANs NOAKIYEHUS uenen
NMUTaHNA N MHTEPPENCHBLIX TUHWNI, YCTAaHOB/IEHHYIO B OCHOBaHMe.

Ha BepxHen naHenu moayns pacnosioXXeHbl MOBOPOTHbIE MNepekaryvaTenm
3a4aHusa agpeca M a5ieMeHTbl MHAMKaUNUN.

Macca moayns cocrasnsietr — 100 r.

CpegHee BpeMst HApaboTKK Mexay OTKa3zaMu MoAy/eN COCTaBSET He

meHee 100000 4vacos.

O603HaveHMe Moayns nNpu 3akase — Moaynb AMckpeTHoro BbiBoga DO-16
MKNK.421243.010.

1.2.2 OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKHN

OCHOBHble TeEXHNYECKME XapaKTepUCTUKKU MoAYy NS NpuBeaeHbl B Tabnuue 1.
Tabnuua 1 — OCHOBHble TEXHUYECKNE XapaKTepuctnkmn moaynsa DO-16

Xapaktepuctuka 3HayeHue NMpumevaHue
Konnyectso UM@dpoBbIX 16
BbIX0OA40B
NHTepdenc obMeHa RS-485

1 M6éwut/c, 115200
6ut/c, 38400 6uTt/c,
19200 6ut/c, 9600
6uTt/c, 4800 6uTt/C,

2400 6ut/c, 1200

CkopocTb 06MeHa AaHHbIMU

6ut/c
NMpoTokon obMeHa Modbus RTU
[Jnana3oH 3agaBaeMbIx 1 64
apecos
Moanepxka «ropsiyen na
3aMeHbI»
CoxpaHeHue HaCTerK B na EEPROM
3HeproHe3aBUCMMON NaMATHU
HanpsaxxeHue nutaHusa, B 20,4 ..28.8
bes3 yyeTa
MoTpebnsemobin TOK, MA, He nUTaHuS
100
6onee LUMPpPOoBbIX
BbIX0O40B

1.2.3 XapakTepuctukm undpoBbIX BbIXOA0B

Lndposbie BbIxoabl cooTBeTCTBYOT TpeboBaHuam NOCT IEC 61131-2-2012
Ha TokonogawLmne umMdpoBble BbIX0Abl MOCTOAHHOIO TOKaA.



Moaynb coaepXuT 16 uMdpoBbIX BbIXOAOB, KOTOpble  ABASOTCA
3alMLLEHHbIMM TOKOMNOAAOLWNMM BbIXOAAMU NMOCTOSHHOMO TOKa.
XapaKTEPUCTUKU BbIXOA0B NMOCTOAHHOIO TOKA COOTBETCTBYIOT Tabnuvue 2.

Tabnuua 2 - Paboune ananasoHbl HANPSXXeHUN U TOKOB AN LndpoBbIX
BbIXOA40B NOCTOSAHHOIO TOKa

XapakTtepucrtuka 3HaueHune MNpumeyaHue

HoMunHanbHoe HanpsaxeHue, B 24

MakcmManbHO AoNyCTUMOe HanpsieHue, B 30

HoMunHanbHbIN TOK, A 1,5

MakcuMasnbHbI NPOAOIXUTENbHbLIN TOK, A 1,8

MakcuManbHbIA MMAYAbCHbIN TOK, A 9 AnutenbHocTb Mnynbca 10 mMc
Tok cpabaTbiBaHUs 3awmTbl, A 9

MageHue HanpsxeHus, B, He 6onee 3

TOK yTeuKu 3aKpbITOro Bbixoda, mA, He 01

6onee !

3HayeHns, YyKasaHHble B Tabnuue 3 npuBedeHbl AN HOPManbHbIX
KnnmaTtunyeckmnx ycnosun (t = 23 °C).

3aWNTHLIA  2NeMeHT 4dBnseTcs obwmM ansg BCeW rpynnbl  BbIXOA0B
NOCTOSAHHOIro Toka (8 wT.). MNpn neperpy3ke OH OrpaHUYMBAET N OTKIOYAET TOK
B HarpysKe BCen rpynnbl 3TUX KaHasoB.

Mpy noBbiWeHUN TeMmnepaTypbl OKpYXawLwWen cpeibl BOKPYr 3alUMTHOro
3N1leMeHTa, BpeMsa cpabaTbiBaHMSA OrpaHMYeHUs ToKa - YyMeHblaeTcda. [lpu
NOHMXXEHUN TemnepaTypbl OKpyXatolwen cpeabl BOKPYr 3aWMUTHOrO 3/1eMeHTa,
BpeMs cpabaTbiBaHMS OrpaHUYEeHUs TOKa — yBenmuymBaeTcs.

CpabaTbiBaHWe 3aWMUTHOrO 3/1IeMeHTa Mo npesbllleHUo ToKa oTobpa)kaeTcs
B pernmcrpax Moayns.

3aWNTHLIA  21EMEHT ABNseTCcsd  CcaMoBOCCTaHaBnmeawwwummca. [llocne
YCTPaAHEHUS neperpy3kn pexnmMm BOCCTaAHOBMEHMS paboTbl KaHana 3aBUCUT OT
HaCTpPOMKWN perncrpa pexuma pydHoro cbpoca K3 AMCKpPETHbIX BbIXOLOB.
Bo3MOXHbI ABa peXnMa BOCCTAHOB/IEHUSA:

— aBTOMAaTU4YeCKOe BOCCTAHOBJIEHME MPU OTK/IIOYEHHOM pEXMME PYYHOro
cbpoca K3 ANCKpETHOro BbiXoAa;

— NPUHYAUTENbHOE BOCCTAHOB/IEHME MPU BKIHOYEHHOM PEXMME PYYHOrO
cbpoca K3 AMCKpPeTHOro BbiXoda MpPOM3BOAUTCS 3anucblo «1» B
COOTBETCTBYHOWMN 6UT pernctpa cbpoca 3awnTbl K3 AMCKpPETHbIX
BbIXO40B.

HacTponka pexuma pydyHoro cbpoca K3 BbinosHaTcs ¢ noMmowbto MO TJIK
WU creunanbHON YTUINTBI.

[Ba undposBbiXx Bbixoda nocTtossHHoro Toka DO1, DO2, noaaepxusatoT
NMOMMMO pexumMma CTaHAapTHOroO uUM@POBOro BbIXOAA PEXUM  LWMNPOTHO-
nmnynbcHon moaynauum (LLAM). Pexum LWWUM wnmeeT aBa pexmma paboThbl:
HenpepbiBHbLIAN (06bI4YHbIM LLUMM) 1 pexum cepumn MMNynbCoOB, B KOTOPOM MOXHO
3aZaTb HeobxoamMoe KONMMYeCTBO BbIXOAHbIX MMMNYNbCOB. KpoMe 3Toro, npwu
OAHOBPEMEHHOM 3arnycke 3TUX KaHaloOB B pexXwuMe Cepum UMMybCOB MOXHO



3a4aTb 3aj4epXKy CcTapta nepBoro wuMmnynbca DO2 oTtHocuTenoHo DO1.
Xapaktepuctmkm pexuma UMM cooTtBeTcTBYIOT Tabnuue 3.

Tabnuua 3 - XapakTtepuctuku pexmnma LLINM

XapakTepucrtumka 3HaueHune NpuMeydaHue
LLlar HaCTpOMKM BpeMEHHbIX 01
napaMeTpoB, MC !
MakcnManbHas 4acTtoTa BbIXOAHbIX 5
MMNYyNbCOB, Kl
OTHOCUTENbHasa NOrpewHoCTb
3a/laHNA BPEMEHHbIX MHTEPBAOB, <1,0%
%

MapameTpbl HacTponku LLNM Mo ymonyaHuio

HenpepbiBHbIN 1n

Pexum paboTsbl
cepust UMNyabCoB

HenpepbIBHbLIN

3anucbto «1» unu
nHeepcuen buta B
perucrpe 3anycka
cepun MMNynbCcoB

Pexnm 3anycka cepmm MMNyibCoOB 3anucblo «1»

Konnyectso MMNynbCOB B peXxume

0...65535 1
cepuUn MMNynbCoB
AnNnTenbHOCTb MMNynbca, MC 0...6553,5 0,1
Mepuoa nMmnynbca, mMc 0...6553,5 1
ONVUTenbHOCTb 3aZlepXXKn cTapTa MakcuManbHasd
nepsoro uMnynsca DO2 ANNTENbHOCTb
oTHocuTenbHo DO1 npu mnx 3a4epxKun He bonee 0 mc
OHOBPEMEHHOM 3arnycKe B pexume ANIUTENBbHOCTH
LLINM cepuu nMnynbCcoB nepunoga DO1

HacTtponka pexumos LUNM BbinonHaeTcs ¢ nomowbio MO TUIK wmnm
cneumanbHOM YyTUNUTDI.

Lindposblie BbIXoAbl MOCTOSHHOMO TOKa MMEKT rasbBaHMYECKY0 U3058UNLo,
3/1IeKTpuYecKkas npoYHoOCTb nsongaumm - He meHee 500B.

Ha nuvuesBon naHenu MoAyns pacrnosioXXeHbl CBETOAMOAHblE WHAMKATOPbI
undposbiX BbIxoaoB. OHM oTo6paXkatoT COCTOSAHME YyNpaBAsWero cMrHana Ha
NCMOSIHUTENbHbIE 3NeMeHTbl (pefne, TPaH3UCTOpbl) BbIXOAOB, a He Uux
dakTnyeckoe BbIXOAHOE COCTOosiHMe. CBeTsleecsa COCTOSHME WHAMKaTopa
oTobpakaeT Hanuuue ynpasnstoLlero curHana.

1.2.4 XapakTepucTukm nHTepdenca nepegadum 4aHHbIX

Moaynb auckpeTtHoro BbiBoga DO-16 copepxuT wuHy pacwupeHuns MJIK
OptiLogicL.

NHTepdenc BbiBOAA/BbIBOAA LMHBI pacClUMPEHNs OCHOBaH Ha WHTepdence
RS-485 co cnepyrowinMy xapakTepucTUKamm:

—  pexwuM nepenavu - NoayaynneKCHbIN;



— CKOopoCTu nepepaun - 1 M6ut/c115200 6ut/c, 38400 6uT/C, 19200
é6ut/c, 9600 6uT/c, 4800 6uT/C, 2400 6KuT/C, 1200 bUT/C;

— HaCTpoOMKa CKOpPOCTU — rnepemMblivyKaMu;
— napameTpbl nepegayn gaHHbix — 8-N-1;
— NOAKJIIOYEHME CornacyrLwero peancropa — NepemMblyKon;

— npoTokon obMeHa — Modbus-RTU.
OnucaHune Modbus perncTtpos Moaynsi NpMBeAeHO B NPUIOXKeHnn A.

1.2.5 XapaKTepuUCTUKnN 3/1eKTponnuTaHms

Moaynb DO-16 nuTaeTca OT MCTOYHMKA MOCTOSHHOIO TOKA C HOMUHAIbHbIM
BbIXOAHbIM HanpshxeHnem Ue=24 B, ¢ A0ONYCTUMbIMKU OTK/IOHEHUSMWU OT MUHYC
15% po nntoc 20% (20,4 B...28.8 B).

MoTpebnsaemMbin TOK MoAyNs NMPY HOMUHANbHOM HaMps>XeHUM NUTaHUSA He
6onee 100 MA.

Moaynb BblAEpXMBAET NMpepbiBaHNe NUTaHUS Ha BpeMs He 6onee 10 mMc 6e3
HapyweHnsa PYHKLMOHNPOBAHUS.

1.2.6 Ycnosusa akcnayaTtauuu

Moaynb DO-16 npurogeH Ang 3Kcnjsyatauuu B TeMnepaTypHOM Anana3oHe
MUHYC 40°C...nac 55°C, u oTHocuTenbHOM BRa)Hoctn oT 10% ao 95% 6es
obpa3oBaHUsa KOHAEHCATa.

Moaynb npuroaeH Ansa aKcrnsyataumm Ha BbicoTe Ao 2000 M Haa ypoBHeM
Mops.

Moaynb, cornacHo OCT IEC 61131-2-2012, BblaepXwuBaeT B npouecce
aKCnayaTaunum cuHycomganbHyo Bubpauuio B COOTBETCTBUU C TpeboBaHUAMMU
yKa3aHHbIMK B Tabnuue 4.

Tabnuua 4 - YCTOMYNBOCTb K CUHYyCcOMAanbHOM BUbpaunmn

YacToTHbIN HenpepbiBHas o
Cny4danHasa smbpauns
ananasoH, 'y Bubpauuns
CmewieHune 1,75 MM CmewieHue 3,5 MM
5<f<8,4 MOCTOSIHHAS MOCTOSIHHAs
amMnauTyza amMnauTyga
YckopeHnune 0,5 g YckopeHnune 1,0 g
8,4<f<150 MOCTOSAHHAs NOCTOAHHAs
amMnamTyna amMnanTyga

Moaynb BblAepXMBAET B MNpouecce 3Kcnayataunmm nNoJslyCUMHycoupasibHble
yAapbl amnantygon 15 g, AnnTenbHOCTbio 11 MC B KaXzon M3 Tpex B3aMMHO
nepneHanKynspHbIX oCeMn.

1.2.7 Xapaktepuctmnkm IMC

Moayns DO-16, B cootBetctBum ¢ FOCT IEC 61000-6-4-2016, wmMmeet
npenenbHbie 3HAa4YeHUS 3MUCCUM B OFOBOPEHHbIX YACTOTHbIX AManasoHax, He
b6onee ykasaHHbIxX B Tabnuue 5.



Tabnuua 5 - MNpeaenbHble 3HAYEHUS SMUCCUN

YpOBEHb XEeCTKOCTHU YpOBEHb XEeCTKOCTH
YacToTHbIN HOPMAaTUBHbIN. AOMNOSTHUTESIbHbIN.
MopT
AvanasoH (PacctoaHue (PacctosHue
n3mepeHus - 10m) n3mepeHusa - 30m)
MopT 40 ob (MkB/M) 30 ab (MkB/M)
Kopnyca 30-230 Ml'y, KBa3nMNMKoOBOE KBa3nnmKoBoe
(nomexwu 3Ha4yeHue 3Ha4yeHue
oT 230-1000 47 nb (MKB/M) 37 nb (MkB/M)
N3ny4deHu MMy KBa3MMMKOBOE KBa3nnmMKoBoe
A 3Ha4yeHune 3HavyeHune

Moaynb, corslacHo roCT 30804.4.2-2013, yCTOn4ynB K
3/1eKTPOCTaTUYECKNM pa3psiaaM B COOTBETCTBUU C TpeboBaHUSMU YKa3aHHbIMU B
Tabnuue 6.

Tabnuua 6 - YCTOMYMBOCTb K 3/IEKTPOCTAaTUYECKNM pa3psaaM

Kputepumn
MopThl YpoBeHb pyTep
NcnbiTaHua . OLIleHKU
NPUIOXeHUS NCNbITaHUU
pe3ysbTaToB
KOHTaKTHbIN
Kopnyc, nopTbl +4 kB
c pa3psaa B
Bo3ayLwHbIN
cCoeIMHNTENSAMM Ay +4 kB
pa3psn

Moaynb, cornacHo NOCT 30804.4.3-2013, yCcToMumMB K pagmov4acTOTHOMY
3N1eKTPOMarHMTHOMY MOS0 B COOTBETCTBUW C TpeboBaHMAMM YKa3aHHbIMW B
Tabnuue 7.

Tabnuua 7 - YCTONYNBOCTb K 3/IEKTPOMArHUTHOMY MOJIHO

Kputepui
B dnanasoH YpoBeHb
na N3ny4vyeHus . OLEHKMN
yacToT NCNbITaHNM
pe3ynbTaToB
AMNAnUTyaHas 2,0-2,7TTw 1 B/m
MOAYyNSAUNS
80% 1klu 1,4-2,01Tu 3 B/m A
CUHYcoMnaanbHO
n popMbl 80 - 1000 Ml'y, 10 B/m

Moaynb, cornacHo FOCT P 51317.4.6-99, yCTOWYMB K KOHAYKTUBHbIM
paAno4acToTHbIM MNOMexaM B COOTBETCTBUM C TpeboBaHUAMU YyKas3aHHbIMU B
Tabnunue 8.

Tabnuua 8 - YCTOMUYMBOCTb K KOHAYKTMBHbLIM PaAnN0O4acTOTHbIM NOMEXaM

Kputepun
Ovana3oH YpoBeHb
Bua nsnyyerHus o OLEHKMN
yacTtoT nUcnbITaHNI
pe3y/ibTaToB




Kputepui
Avana3oH YpoBeHb
Bua nanydeHuns . OLUEHKM
yacToT UCNbITaHUN
pe3ynbTaToB
AMNauTyaHas
Moaynsaumns )
80% 1KLL 150 :4rru 80 3B A
CUHYyCcOMAanbHO H
n popmbl

Moaynb, cornacHo FOCT 30804.4.4-2013, yCcTOMYMB K HAHOCEKYHAHbIM

MMMNYJ1bCHbLIM NMOMEXaM B COOTBETCTBUU C Tpe6OBaHMFIMM YKa3aHHbIMU B Tabnuue
9.

Tabnuua 9 - YCTOMUYNBOCTb K HaHOCEKYHAHbLIM MMMYJIbCHbIM NMOMEXaM

Kputepui
MopThbl YpoBeHb puTED
o OLEHKU
NPUIIOXKEHUS NCNbITaHUN
pe3ynbTaToB

MopTobl
LMdpoBbIX 0,5 kB B
BbIX0OA40B

1.3 CocTtaB nspgenua

KoMnnekT noctaBkn MoAyns AucKpeTHoro BbiBoga DO-16 npuBeneH B
Tabnuue 10.

Tabnunua 10 - KoMnaeKkT NnoCTaBKu

HanmeHoBaHue O603HauveHune Konunyectso
Moaynb ANCKPETHOro BbiBOAA PKUK.421243.010 1
DO-16
MacnopT MKNK.421243.010 NC 1

1.4 YcrpoucrBo u paborta nsgenun

1.4.1 OpraHbl yrnpasseHus n nHAnKaumm

OnuncaHne COCTOAHUA MHOAMKATOPOB MOAYNA AUCKpeTHOro BbiBoga DO-16
npeacrasfeHo B Tabnuue 11.

Tabnuua 11 - CoCcTosiHME MHAMKATOPOB MoAY NS

NHAnKaTo Be PexxuMbl paboTbl
A T p/u Ha3HauyeHune P
CocTtositHue
DI CBeTuTCsd Npu nogaye curHana
1...16/xenTbin UndpoBbIX ynpaB/fieHUs Ha BbIX0o4 MOAYA
o BbIX040B
. CocTtossHue uenen CBeTunTtCsa npu pabote BHYTPEHHUX
MUT/KpacHbIn H pv p yTP
nUTaHMNS MCTOYHMKOB NUTaHUS MoAyNs
OBMEH/3eneH CocTtossHMe obMeHa Muraet npu obMeHe AaHHbLIMKU MO




NHankaTto BE PexxnMbl paboTbl
A T p/u HasHaueHue P
bl no wuHe LWMHEe pacwmpeHus
pacwmnpeHuns
MuraeTt npu wTaTHOM paboTe
CocTosHue MoAyns
PABOTA/>xenTbl o Ay
7 ynpaBnswowemn OpWUT NOCTOSAHHO Npu ownbke
nporpamMmeil 3anmcu/uteHnsa B EEPROM wnnu npum
neperpy3ske n0b60ro Bbixoaa

Ha nuueBon naHenwu MOoAynsA pPacCrosioXXeEHbl MOBOPOTHbLIE MEpPEKTI0YaTEN TN
Ansg YCTaHOBKW ajpeca.

— nepeknoyaTtenb <«x1l» - ycCTaHaBAMBAaET KOJIMYECTBO €AWHUL, B
aapece Moayns;

— nepeknwyaTtenb «x10» - ycTaHaBAMBaAeT KOJMYECTBO [OECATKOB B
agpece Moaynd, nosoxeHumsa 7,8,9 nepeknwyatens SABNAOTCH
HEKOPPEKTHbIMNU.

Onpoc nepeknto4vaTenen npons3BoAUTCA TOSIbKO B MOMEHT NoAayun nutaHus
Ha MOAYy/lb, U3MEHEHMEe TMOJIOXKEHUA nepeksyvaTtesnen B npouecce paboTbl He
MEHSEeT ero agpec.

Moaynb pauckpetHoro BbiBoga DO-16 coaepXuT nepeMbiyku, KOoTopble
AOMKHbI 6bITb YCTaHOB/IEHbI B COOTBETCTBUU C NMpUMEHeHmneM. [nsa Toro 4tobbl
W3MEHUTb MOJ0XeHne nepeMblyek HeobXxoAMMO OTAeNIMTb OCHOBHOM KOpnyc
MOAY/NA OT OCHOBaHMUSA, MNOCTaBUTb MepeMblyku B TpebyeMoe nonoXxeHne W
cobpatb ™Moaynb B o6bpaTtHOM nopsake. Moaynb DO-16 coaepxut pnBe
Nnosib30BaTesIbCKME MepeMblYKM, MOKasaHHble Ha pucyHke 2. lepemblyka XP2
npeagHasHavyeHa Ans noAKAYeHUsa cornacyruwero pesmcropa (TepmmHaTopa) B
NHTepdENCHbIE  NIMHUN RS-485 LWNHbI pacwmnpeHus. MoakntoyeHune
cornacywpouiero pesmcropa HeobxoAMMO nNpu YyCTaHOBKE MoAyNns nocnegHum
OTHOCUTENbHO Beaywero wmoayns. I[lepembiuka XP3 npegHasHadeHa Ans
3alaHnNs CKOPOCTM obMeHa Mo wunHe.
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PucyHok 2 - PacnonoxeHune nepembiyek XP2 n XP3
PexxvMmbl paboTbl B 3aBUCMMOCTM OT MeCTa YCTAaHOBKM MepeMblyek
nokasaHbl B Tabnuue 12.



Tabnuua 12 - YctaHoBKa nepeMbiyek XP2 n XP3

[MepeMbluka Pancen;;,?:f::e Pexxnum
P2 1-2 TepMUHaTOP OTKIKOYEH
2-3 TepMuHaTOp NoaKOYEH
1-2, 3-4,5-6 1200 6ut/cC
1-2, 3-4 2400 6uT/C
1-2, 5-6 4800 6uT/C
“p3 1-2 9600 6uT/cC
3-4,5-6 19200 6uTt/c
3-4 38400 6ut/c
5-6 115200 6éuTt/c
- 1 MéuTt/c

1.4.2 Ha3zHayeHue KOHTAKTOB pa3beMoB MOAYNS

HasHaueHne KOHTaKTOB pa3beMoB moaynsa DO-16 npusegeHo B Tabnuue

13.

Tabnunua 13. HazHayeHMe KOHTaKTOB pa3beMoB

KoHTakT Twun Ha3HayeHne NpumeyaHue
O6bwwmn Bxoa nutanmsa  |MoaknoveHue K
COM Bxon rpynnbl UM poBbIX MACy UCTOYHMKA
BbIXO40B nUTaHus
D0O1..D0O16 | Bbixoa Lincposbie BbIXxoabl

1.5 MapkupoBka un nnoMmbupoBsaHue

1.5.1 MapkunpoBka Moaynsa BbinonHseTca B cootBeTcTBuM € TOCT 18620-86 wm

COMIEPXUT cneayoLlmne Haanucu:

- HAMMeHOBaHME MOoAY A,

- ycnoBHoe obo3HauyeHue Moayns;

- AaTy n3rotoeneHusa (Mecsu, roa);

- NOpsAAKOBbIA HOMep MoAyns

N3roToBUTENA,

No CUCTEME HyMepauun npeanpusaTus-

- TOBApHbI 3HAK NpeanpuUsaTUA-U3roToBUTENs;

- Haanucb «CaenaHo B Poccnn»;

- eANHbIN 3HaK obpaleHns npoayKuum Ha pblHke EADC.

1.5.2 TnombupoBaHuMe Moay/lsi MPOBOAMUTCS 3aBOAOM-WU3rOTOBUTENEM MpU
NPOU3BOACTBE NN 06CNYXMBAIOLLEN OpraHM3auUner Npy aKCnayaTaunu.




NMnombupoBaHMe OCYLLECTBASIIOT Ha CTblke JNMUEBOM nNaHenn C
OCHOBaHMEM KOpryca HaK/IeMBaHMEM rapaHTUNHOW STUKETKM C JIOFOTUMOM
NpeanpuaTUs — N3roTOBUTENS UK 06CNYyXMBaKOLWEN opraHu3aumen.

1.6 YnakoBka

Moaynb ynakoBbIBaeTCs B CreumasibHO U3roTOBNEHHYIO KAPTOHHYO KOPObKY.
YnakoBKa 3awmuwaeT Mmoayab OT MOBpeXAEeHUN BO BpeMs TPaHCNOPTUPOBKMN.
YnakoBka ANs XpaHeHuUs W TPaHCNOPTUPOBAHWUS COOTBETCTBYET YC/I0BUAM
TpaHcnopTupoBaHuna «C» no NOCT 23170.

2 WNCNOJIb30OBAHME NO HASHAYEHMIO

2.1 OKcnslyaTaLlMOHHbIEe OrpaHu4yeHus

Moaynb pAuckpeTtHoro BbiBoga DO-16 pomkeH 3KcnjyaTupoBaTbCA B
YCNOBUAX, OFOBOPEHHbIX B «TE@XHUYECKNX XapaKTepUCTUKax».

2.2 MoaroroBka usaenmsa K UCNoJib30OBaHUIO

2.2.1 PacnakoBbiBaHue

Mepen pacnakoBblBaHMEM MOAYNS MOC/e XpaHeHUs ero npu TemnepaTtype
oKpy>atowero sosgyxa Hmxe 0°C Heob6xoaMMO BblaepXaTb €ro B YyNaKoOBKe He
MeHee 8 4acoB B NOMeLEeHNN C NONOXUTENIbHOM TeMnepaTypon Bo3ayxa.

BCKpbiTb YyMakoBKY W MNpou3BEeCTU OCMOTP MOAyNs Ha OTCyTCTBME
noBpexaeHun kopnyca.

MpoBepnTb KOMMAEKTHOCTb U CEPUNHBLIA HOMEP MOAYNS HA COOTBETCTBUE C
AAHHbIMW B MacnopTe nsgenvs.

2.2.2 YCTaHOBKA M MOAKOYEHME

MNepen noaknwyeHnem moayns HeobxoAMMO YCTAaHOBWUTb MNOBOPOTHLIMU
nepeksayaTensamm agpec B AnanasoHe 1...64.

MpoBepuTb NpPaBUNBbHOCTb YCTAHOBOK nepeMblyek XP2 un XP3 B
COOTBETCTBUMN C MPUMEHEHMNEM.

YctaHoBuTb Moayib Ha DIN-penky. Penka posikHa ObiTb MOAKOUYEHa K
3aWMUTHOMY 3a3eMSIEHUIO0 OTAENIbHbIM MPOBOAHUKOM. YCTaHOBKY HECKOJSIbKUX
mMoAaynen B OAHY JIMHEWNKY HeobXxoAMMO BbINOMHATbL MocCnenoBaTelbHO ANS
NPaBU/IbHOMO  COeAMHEHUS  LWKWHbI  paclUMpeHUs U UCKIKYEHUS  ee
noBpexaeHus..

KonnyectBo Moaynen, KOTOpoe MOXHO YCTaHOBUTb B OAHY JIMHEWNKY — He
6onee 5.

MoakntounTb K MoAynw uenm umdpoBbiX BbIXOAOB B COOTBETCTBUM C
MapKMPOBKOM Ha KOPMyce U Kak NoKa3aHo Ha pUCyHkKe 3.
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PucyHok 3 — CxeMbl NOAKNOYEHNA MOAYIA

Ona noaKNiouYeHUs TMOoNeBbIX Lenei peKoMeHAYEeTCSs MCMob30BaTh
S3KpaHUPOBaHHble Kabenu c 3a3eM/ieHNeM 3KpaHa Ha Bxoae B wkad MJK.

2.3 Ucnonb3oBaHue npgenus

2.3.1 3ameHa mMoayns

Moaynb AuckpeTHoro BbiBoga DO-16 noaaepXuBaeT pexuM «ropsaden
3aMeHbl», 4YTO NO3BOSISAET MPOU3BOAUTL 3aMeHYy HeWcrnpasBHOro usaenus
YyCTaAHOBNEHHOro B uHenke T[JIK 6e3 oTknw4yeHus Bce nuHenku. [lepen
3aMeHoOM HeobxoAMMO OTCOeAMHUTb KJEMMHble KOJoAKM C MNpoBOAaMM,
dukcatopbl Moaynsa Ha DIN-peike He BblaBUraTb! 3aTeM OTCOEAUHUTb BEPXHIOHD
4yacTb MOAY/IA OT OCHOBAHUA MOTHAHYB €ro nepneHaMKynspHO K MJI0CKOCTU
penkn n npeononesas conpoTmerieHne 3awenok. OCHoBaHMe MoAyNsa MpU 3TOM
AO/MKHO OCTaTbCA He penke. YCTaHOBKY MoAyns Npou3BoaMTb B 06paTHOM
nopsiake cobnogas ero opyeHTauuto.

Mpn 3aMeHe MoOAyNsd HYXHO MWMEeTb BBUAY UTO pPEeXuMbl MOAYNA,
3anncaHHble BO BHYTpeHHIO EEPROM, MoryT He coBnagaTb ¢ TpebyeMbiMu.

Mpu 3aMeHe Moayns B cbope C OCHOBaHMEM HeobXO0AMMO OTKUYUTb
nMTaHne BCEN JIMHEWKW MoAyNen, OTCOeAUHUTb KJ/IeMMHble KONoAKW C
npoBoAamMun, BbIABUHYTb dukcaTtopbl Moayns Ha DIN-penke u pasgBuHYTb
cocegHue MoAy M ANA OTK/IKOYEHUSA OT HUX LUMHbI paclunpeHus.



3 TEXHUYECKOE OBCJ/TY)>XUBAHME

Moaynb pAauckpetHoro BbiBoga DO-16 He TpebyeT obcnyxumBaHus B
npouecce aKcnayaTtaymu.

4 TEKYLUUA PEMOHT

PeMOHT MoAayna AWCKPeTHOro BbiBOAA DO-16 BbINONHSAETCS TObKO
npeanpunaTnem-n3rotoBuUTENEM U3LENNA.

5 XPAHEHME

5.1 B TpaHCnNoOpTHOW Tape MOoAYy/IM MOryT XpPaHUTbCA B HeOoTan/nBaeMbIX
CK/TAACKUX MOMELLEHMNAX MPpU TeMNepaType OKpyKakLero sosgyxa oT MMHyc 50
Ao + 50 °C 1 oTHOCUTENBbHOM BAAXHOCTM A0 95 % npu Temnepatype +35 °C.

5.2 Moaynun [O/MKHbI XPaHUTbCA B YMNAaKOBKE B 3aKpbITbIX OTan/JMBaeEMbIX
CK/TAACKUX MNOMeLlWeHnax npu Temnepatype oT mawc 5 pgo nmwoc 40 °C w
OTHOCUTENbHOM BRaxHocTn Ao 80% npwu Temnepatype +20 °C.

5.3 B nomeweHnn He AO/MKHO ObITb MNblaM, NAPOB KUCNOT WU LWeNo4ven,
arpeccmBHbIX rasos
N APYrmnx BpeAHbIX NpUMecen, Bbli3blBAaOLWNX KOPPO3UIO U3LETTUN.

6 TPAHCNOPTUPOBAHME

Moaynu B ynakoBke npeanpuaTUSa-nU3roToBuUTenNs MOryT
TpaHCNopTUpoBaTbCA NHOO6bIM BUAOM TPaHCMoOpTa B KPbITbIX TPaHCMOPTHbIX
cpeactBax (B >XeNe3HOAOPOXHbIX BaroHaxX, 3aKpbiTbiX aBTOMaWMHAaX,
repMeTM3NpoOBaHHbIX OTanAMBaeMbiX OTCeKax camonetos W T.4.) B
COOTBETCTBUU C NMpaBusiaMmn TPAHCMOPTUPOBAHUA FPYy30B Ha COOTBETCTBYHOLWEM
BMAE TpaHcnopTa, Ha Nbble pacCcTosAHUA MpuU TemnepaType OKpyXXatoLlero
Bo3ayxa oT MMHYC 50 no 50 °C v OoTHOCUTENbHOW BNaxXHoOCTU A0 98 % npwu
TemnepaTtype 35 °C.

7 YTUIN3AUMA

N3penne He coaep>XUT B CBOEM COCTaBe OMacCHbIX UM SA0BUTbIX BELLECTB,
CNoCOb6HbIX HaAHEeCTU Bpe[ 340pOBbl0 YeNoBEKa UM OKpyXatowen cpeae n He
npeacTasBfiseT OMNacHOCTU ANS XU3HU, 340POBbs NOAEN U OKpYXXaloLwwen cpeabl
MO OKOHYAHMM CpoKa CNyx6bl. B 3TOM CBA3M yTUNM3auus uU3[enmst MoOXeT
npou3BOANTLCA MO NpaBunam ytunmsaumm obuwenpoMbIlWIEHHbIX OTXOAO0B.
YTunumsaumsa  OCyLecTBASeTCa  OTAeNbHO MO rpynnaM  MaTtepuanos:
NnaacTMacCoBbIM 3/1eMeHTaM, MeTa/I/IMYEeCKUM KpenexHbIM geTansam. Moaynb He
COLEPXUT AparoueHHbIX MeTasnlIoB B KOMMNOHEHTax usgenus.

YTnnusauunto NpoBoAMTb COrNacHO COOTBETCTBYHOLWMM 3aKOHaM 1 NpaBoOBbIM

AOKYMEHTaM, AENCTBYIOWMM Ha TEPPUTOPUM KOHKPETHOro cybbekTa Poccmnimnckom
depepaumn.



NPUNOXXEHUE A
KAPTA PEFTMUCTPOB MODBUS MOAV/JiA DO-16

Peructp Ha3HaudeHune docTtyn OnucaHue
0 Twun Mmoayns YteHne | Tun Moaynsa. Bo3MOXHbIe 3Ha4YeHUs:
- 8 - Moaynb anckpetHoro BbiBoga DO-16.
1 CraTtyc paboTbl | YteHne | Ctatyca paboTbl Moayns:
Moayns -  bwut 0 - pabora.
-  But 1 - HeT MUKponporpamMmmsl.
-  bwut 2 - peseps.
- but 3 - peseps.
- but 4 - cborh uteHnsa/3anncn EEPROM.
- but 5 - peseps.
- bBuT 6 - KOPOTKOE 3aMblKaHMe BbIXO40B.
2 K3 BbixonoB UteHne | CpabaTbiBaHMe 3alUMT OT KOPOTKOro 3aMblKaHWs

BbIXO/A0B:

-  but 0 - K3 Bbixoaga DO1.

- but 1 - K3 Bbixoga DO2.

- but 2 - K3 Bbixoga DO3.

-  but 3 - K3 Bbixoaa DO4.

- but 4 - K3 Bbixoga DO5.

- but 5 - K3 Bbixoaa DO6.

- but 6 - K3 Bbixoga DO7.

- but 7 - K3 Bbixoaga DOS.

- but 8 - K3 Bbixoaga DO9.

- but 9 - K3 Bbixoga DO10.
- but 10 - K3 Bbixoga DO11.
- but 11 - K3 Bbixoga DO12.
- but 12 - K3 Bbixoga DO13.
- but 13 - K3 Bbixoga DO14.
- but 14 - K3 Bbixoga DO15.
- but 15 - K3 Bbixoaa DO16.

3HaueHue «1» 6uTa COOTBETCTBYET Hanuuuiwo K3
BbIxoaa, «0» — oTcyTtcTBumio K3.

3awmTta BbIXxo4oB Moaynsa oT K3 peanusoBaHa
rpynnamum no 8 BbIXoAoB. Bo3HMKHOBeHUE K3 XoT4
6bl Ha OAHOM BbIXOo4e rpynnbl MNPUBOAUT K
OTK/IIOYEHUI0 BCeX BbIXOAOB 3TOM rpynnbl WU
BbICTaB/JEHUIO MO HUM 6mTOB K3.




3 CocTosHusA YteHmne | CoctodHusa reHepatopos LWWM Ha Bbixogax:
reHepaTtopos LM - Bbut 0 - cocTossHue reHepaTopa LM
Bbixoga DO1.
- but 1 - coctossHne reHepaTopa LUNM
Bbixoaa DO2.
3HayeHne «1» 6mTa COOTBETCTBYET 3anyLLEeHHOWN
reHepaumu WMNynAbCOB Ha Bbixoge, «0» - He
3anyLweHHOMN.
3HadyeHne «1» 6uTa ycCTaHaBIMBaeTCca nNpwu
BK/IIOYEHUM TreHepauum WMNyabCoOB B Hadane
nepsoro nepuoga LWWNM. 3HaueHne «0» 6uTa
yCTaHaBJ/IMBAETCA MpPU OTK/IIOYEHUU reHepaumn B
MOMEHT  OKOHYaHMs  UMNyabca  MNocAefHero
nepunopa LLAM.
4 Pexxum  HacTporikun | YteHne | lNMepesoa Moayns B pexXum HaCTpOMNKMW.
Moayns 3anuchb JonycTumble 3Ha4YeHus:
- 0 - OTKIOUYNTb PEXNM HACTPOMKM.
- 1 - N3MeHeHune pexunma paboTbl BbIXOA0B.
- 2 - NaMeHeHMne napaMeTpoB BbIXO40B.
Mo ucrteyeHnto 5 MUHYT C MOMEHTa nocnegHero
M3MEHEeHUs pexuma paboTbl WM napameTpa
BbIXO4a PEXMM HACTpOMKM 6yaeT aBTOMaTU4YECKMU
OTKJTHOYEH.
5 Pexunm paboTbl | YTeHne | YcTaHoBKa pexwmma paboTtbl  Bbixoga DOL.
Bbixoaa DO1 3anuchb ,D,OI'IYCTVIMble 3HaA4YEeHUA:
- 201 - OnCKpeTHbIN BbIXOA4,.
- 202 - Bbixog WWNM (tonbko DO1 n DO2).
3HadeHue no ymonyaHutio: 201.
3HayeHne permcrtpa coxpaHsaetrca B EEPROM wu
BOCCTaHaBNMBaETCs MNpU  BKIIOYEHUU TMUTaHUSA
Moayns.
Mepen w3MeHeHMeM pexuMma paboTbl BbIxoAa
HeobxoaMMO nNepeBecTM MOAY/Nb B PEXUM
HacTpomkun «1» (cM. perucTp 4).
6 Pexxum paboTbl | YTeHMe | AHanorn4yHo perucTpy 5.
BbIxoga DO2 3anuceb
7 Pexxum paboTbl | UTeHMe | AHanorn4yHo perncrpy 5.
BbIxoga DO2 3anucob
8 Pexxum paboTbl | UTeHMe | AHanorn4yHo perncTpy 5.
Bbixoga DO4 3anucob
9 Pexxum paboTbl | UTeHMe | AHanorn4yHo perncTpy 5.
BbIxoga DO5 3anucob
10 Pexxum paboTbl | UteHMe | AHanorn4yHo perucTpy 5.
BbIxoga DO6 3anuchb




11 Pexxum paboTbl | UTeHne | AHanorn4yHo perncrpy 5.
Bbixoga DO7 3anucb

12 Pexxum paboTbl | YTeHne | AHaANoOrnM4yHo perncrpy 5.
Bbixoga DOS8 3anucob

13 Pexxum paboTbl | YTeHne | AHanNoOrn4yHo perncrpy 5.
BbIxoga DO9 3anuchb

14 Pexunm paboTbl | UTeHune AHanorm4yHo permncrpy 5.
BbIxoga DO10 3anucob

15 Pexxum paboTbl | YTeHne | AHanNoOrn4yHo perncrpy 5.
Bbixoga DO11 3anucob

16 Pexunm paboTbl | YTeHne | AHanornyHo perucrpy 5.
Bbixoga DO12 3anuchb

17 Pexxum paboTbl | YTeHne | AHanornyHo perucrpy 5.
Bbixoga DO13 3anuchb

18 Pexum paboTbl | YTeHne | AHanornyHo perucrpy 5.
Bbixoga DO14 3anuco

19 Pexxunm paboTbl | UTeHne | AHanornyHo perncrpy 5.
Bbixoga DO15 3anuceb

20 Pexxunm paboTbl | UTeHne | AHanornyHo perncrpy 5.
Bbixoga DO16 3anuceb
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Cébpoc 3awmT
ANCKPETHbIX
BbIX040B

K3

YTteHne
3anucb

C6pocC 3aWmMT KOPOTKOro 3aMblKaHUS AMCKPETHbIX
BbIXOA0B B pexume «PyuHoin cbpoc K3».
-  but 0 - cbpoc K3 Bbixoga DO1.
-  but 1 - cbpoc K3 Bbixoaa DO2.
- but 2 - cbpoc K3 Bbixoga DO3.
- but 3 - cbpoc K3 Bbixoga DO4.
-  but 4 - cbpoc K3 Bbixoaa DOS5.
- but 5 - cbpoc K3 Bbixoga DO6.
-  but 6 - cbpoc K3 Bbixoaa DO7.
- but 7 - cbpoc K3 Bbixoga DO8.
- bwut 8 - cbpoc K3 Bbixoaga DO9.
-  but 9 - cbpoc K3 Bbixoga DO10.
-  but 10 - cbpoc K3 Bbixoga DO11.
-  but 11 - cbpoc K3 Bbixoga DO12.
-  but 12 - cbpoc K3 Bbixoga DO13.
- but 13 - cbpoc K3 Bbixoga DO14.
- but 14 - cbpoc K3 Bbixoga DO15.
- bBwut 15 - cbpoc K3 Bbixoga DO16.

3anucb «1» B COOTBETCTBYOWMN 6UT cbpacbiBaeT
3awmnty K3 BbIXoga. Ecnm K3 BbIxoga He
yCTpaHeHo, TO 3awuta no 3TOMY BbIXOAY
cpaboTaeT BHOBb.
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YnpasneHue
OVCKPETHbIMU
BbIXO4aMu

YTteHne
3anucb

YnpaBneHue AUCKPETHbIMU BbIXOAAaMWU B pexume
«[NCKPETHbIN BbIXOA» WM BKJIIOUEHME reHepaunm
MMNYbCOB B pexnme «LLINM»,

-  Bbut 0 - coctossHmne Bbixoaa DO1 nnun

paspeweHue LLWMM DO1.
- but 1 - coctoaHune Bbixoaa DO2 wnun
paspeweHue LLIWMM DO2.

-  but 2 - cocTtoaHne Bbixoaa DO3

- but 3 - cocTtoaHune Bbixoga DO4.

-  Bbut 4 - coctoaHumne Bbixoaa DOS5.

- but 5 - coctosHune Bbixoaa DOB6.

- but 6 - cocTtoaHumne Bbixoaa DO7.

-  but 7 - coctoaHune Bbixoga DOS.

- but 8 - coctoaHumne Bbixoaa DOO9.

-  Bbut 9 - coctoaHumne Bbixoaa DO10.

-  bwut 10 - cocTosiHMe Bbixoaa DO11.

- but 11 - coctosiHme BbiXxoga DO12.

- bwut 12 - coctosiHne Bbixoga DO13.

- but 13 - coctosiHme Bbixoga DO14.

- but 14 - cocTosiHne Bbixoga DO15.

- but 15 - cocTosiHme Bbixoga DO16.

[nsa BbIXOA0OB B pexuMme «[ANCKPETHbIN BbiXxoa»
yCTaHOBKa 3HauyeHus «0» 6uta npuBedeT K
YCTQHOBKE HM3KOI0 YPOBHS CUMrHana Ha BbIXOJE,
YyCTaHOBKa 3HaYeHUS «1» - BbICOKOrO YPOBHS.

Onsa sbixogos UMM B pexunme «HenpepbiBHas
reHepaumsa UMNyJsabCOB» YCTaHOBKA 3HAYeHUs «1»
6uTa HemeaNeHHO 3anyCTUT reHepauuto
MMMNYNbCOB Ha BbIXOAE.

Ons Bbixogos LLUWM B pexunme «Cepus
MMMNYNbCOB» YCTAHOBKA 3Ha4yeHus «1» 6uta
paspellaeT 3anyck reHepaumm MMnyabCoB.
YcnoBusa 3anycka reHepaumm HaxoasTcs B
onmncaHuun permncrtpa 23 «3anyck cepuu
UMMYSIbCOB>».

Ons Bbixogos UMM ycTaHoBKa 3HayeHUsa «0»
6uTa BbiXxo4a He3aMeaINTeNbHO OTK/KYaEeT
reHepaumuio UMMysibCcoB.
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3anyck
MMNY/bCOB

cepumn

YTteHne
3anucb

3anycKk cepuu MMnynbcoB Bbixoada LLUNM B pexume
«Cepusa MMMynbCcoB».
-  but 0 - 3anyck nMmnynbca Ha Bbixoae DO1.
- but 1 - 3anyck uMnynbca Ha Bbixoge DO2.

Ons 3anycka cepuMnm UMNYNbCOB HeobxoauMo
3anucatb «1» nambo  wmHBepTupoBaTb  6uT
COOTBETCTBYIOLLEr0 BbIXOAAa B 3aBUCMMOCTM OT
pexuma 3anycka LM (cm. peructp 41).

3anyck npu He 3aKOHYMBLUENCS FreHepauumn cepum
MMMNYNbCOB Ha BbiIXOoAe MpuBeAeT K Mnepesanycky
BCEA CepuUM Ha 3TOM BbIXOAE C KOJIMYECTBOM
WMMMYNbCOB, YCTAHOBJIEHHbIX A/ HEr0 B perucrpe
«Konunyectso wumnynbcoB»  (CM. peructpbl 36,
37).

24

WwnpuHa
wnM1

nMnynbca

YteHune
3anucb

OnutenbHocTb uMnynbca WNM Ha Bbixoge DO1 B
eamHnyax no 100 Mkc. [onycCTuUMble 3HAYeHMUS
0...65535. 3HaueHume 0 oOTKAKOYAET reHepaumio
MMNY/1bCOB

3Ha4yeHune nNo ymonyaHuio: 1.

N3MeHeHWe 3HayeHWs BO BpeMs reHepauunu
npuBeAéTr K WM3MEHEHWUI LWWUPUHbI UMMYyfbCa Co
cneayowero 3a TeKywWwuM MMNYsIbCOM.

25

WnpunHa
WnM2

nMMnynbcCa

YTteHne
3anucb

AHaNornMyHo peructpy 24.

28

Mepwog WNM1

YUTeHune
3anucb

Mepuog wMmnynbcos WWNMM Ha Bbixoge DO1 B
eanHnuax no 100 Mkc. JonycCTvMble 3HayeHus
0...65535. 3HaueHume 0 oOTKAKOYAET reHepaumio
WUMMYbCOB

3HauyeHue no ymonyaHuio: 10.

N3MeHeHWe 3HayeHus BO BpeMs reHepauumu
npueeaét K WM3MEHEHWI0 nepuoja uMMysnabca co
crneaytoulero 3a TeKywmnMm NMnynbLCoM.

29

Mepunog LWUNM2

YteHune
3anucb

AHaNorn4yHo pernctpy 28.

32

33

3agepxka
WnMmM2

3anycka

YteHune
3anucb

3agepxka 3anycka LWWM oTHocuTenbHO 1-ro
KaHana npuv oAHOBpPEeMEHHOM 3anycke reHepauumu
obonx kaHanoB B pexume «Cepuss MMMynbCOB».
BennunHa 3apepXXKu He [O/HKHa MpeBbiwaTbh
3HayeHus nepuoga 1-ro kaHana.

JonycTtuMble 3HaveHuns: 0 — 65535
3Ha4deHue no ymonyanuio: 0.

36

Konnyectso
uMmnynscos LWLNM1

YteHune
3anucb

KonuyectsBo WMMNyNbCOB, KOTOpble HeobxoauMo
creHepupoBaTb Ha Bbixoge DO1 B pexunme «Cepus
UMNynbcos». lonycTtuMble 3HadveHms: 0 — 65535
3HayeHue rno ymonyaHuio: 1.




37 Konnuectso YteHne | AHanorn4yHo peructpy 36.
uMnynbcos LLNM2 3anucb
40 Pexxum cepuun | YteHune BkntoueHune pexunma cepumn numnynbcos LLNM:
mmnynecos UM 3anucb -  bwut 0 - pexum cepumn LLIMM Bbixoga DO1.
- but 1 - pexum cepumn LLINMM Bbixoga DO?2.
YcTtaHoBka 6uta B «1» nepeknoyaeT Bbixog UMM
B PEXWUM Cepuum MMNYnbCOB, YCTaHOBKa 6uTa B
«0» nepekntoyaer Bbixogq WWNM B pexum
HenpepbIBHbIX UMMNYJILCOB.
3HayeHune no ymonyaHuio: 0.
41 Pexxnm 3anycka | YteHne | Pexxnm 3anycka cepun nmnynbcos LLUNM:
cepumn MMMNYbCOB | 3anunchb -  bwut 0 - pexum 3anycka UMM BbIxoga

WM

DO1.

-  bwut 1 - pexum 3anycka UMM Bbixoga
DO2.

Mpu ycraHoBneHHoM B «0» 6uTe 3anyck cepumn
uMmnynbcos LWWNM npoussogmuTca Mo KomaHAae
3anmcn «1» B 6UT BbIXxo4a B perncrtpe 23 «3anyck
cepun uMnynbcos». lNpu yCTaHOBMIEHHOM B «1»
buTe 3anyck cepuu NpomM3BOANTCH MO U3MEHEHUIO
6uTa BbIXxo4a B perucrtpe 23.

3HadeHue no ymonyanuio: 0.




500

Pexunm
cbpoca K3

py4YHOro

YTteHne
3anucb

BkiloueHne pexuMma pydHoro cébpoca 3awuTt oT

KOPOTKOIro 3aMblKaHUA BbIXOA40B:

-  but 0 - py4HoM
-  bwut 1 - pyuHoin
-  but 2 - py4Hon
-  but 3 - py4Hon
-  bwut 4 - pyuHon
- but 5 - py4dHon
-  bwut 6 - pyyHoin
-  but 7 - py4Hon
-  bwut 8 - pyuHon

cbpoc K3 Bbixoga DO1.
c6bpoc K3 Bbixoaa DO?2.
cbpoc K3 Bbixoga DO3.
cbpoc K3 Bbixoga DO4.
c6bpoc K3 Bbixoaa DOS.
cbpoc K3 Bbixoga DO6.
c6bpoc K3 Bbixoaa DO7.
cbpoc K3 Bbixoga DOS8.
c6bpoc K3 Bbixoaa DO9.

-  but 9 - py4dHon cbpoc K3 Bbixoga DO10.

-  but 10 - py4Ho#
-  bwut 11 - py4dHomn
- but 12 - py4yHon
-  but 13 - py4yHon
-  but 14 - py4yHon
-  but 15 - py4yHon

cbpoc K3 Bbixoga DO11.
cbpoc K3 Bbixoga DO12.
c6bpoc K3 Bbixoga DO13.
c6bpoc K3 Bbixoga DO14.
cbpoc K3 Bbixoga DO15.
c6bpoc K3 Bbixoga DO16.

3HauyeHne «1» BKAKOYaeT pyyHoOU cH6poC 3awmTbl
K3 Ha Bbixoge. [lpun BO3HWMKHOBEHUM K3 Ha
BbIXO4e, BbIXOA OTKJ/IOYaAEeTCs MO 3aluTe, U He
BKNOYaeTca A0 cbpoca 3awuTbl BPYUHYHO C
nomowbio permctpa 21 «C6poc 3awmt K3
OVCKPETHbIX BbIXOA0B>.

3HauyeHue «0» - aBTOMaTuUyeckun cb6pocC 3aluTbl
K3. lMpu BO3HMKHOBEHMUM K3 Ha BbIXoAe, BbIXOA
OTK/II0YaeTca Mo  3awute W aBTOMaTUYECKM
BKJ/IHOYAETCA NpU ycTpaHeHuu K3.

3HayeHune no ymonyaHuio: 0.

3HadeHne peructpa coxpaHsietca B EEPROM u

BOCCTaHaBNMBAETCA MNpPW  BK/IHOYEHUM MUTAHUS
Moayns.
MNepes W3MeHeHMeM nMapaMeTpa HeobXxoaMMo

nepeBecTn MOAYNb B PEXMM HACTPOMKKU «2>» (CM.
perucTp 4).
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