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Ha3nauyeHue u cocTaB JOKyMeHTAa

JlaHHBI JTOKYMEHT TMPEJCTABISIET CO0OM PYKOBOJCTBO IO JKCIUTyaTalluw,
pa3paboTaHHOE 711 MOYJIS aHAJIIOTOBOTO BBIBO1a TOKOBBIX curHajioB N1AO104 (manee
— MOJyJIb aHAJIOTOBOT'O BBIBOJIa, 00OpYAOBAaHME, M3JEIHE) B COCTAaBE MPOTPAMMHO-
texnuueckoro komiuiekca « TUTAH KOHTPOJI 1000» (manee — IITK «TUTAH
KOHTPOJI 1000»). PykOBOACTBO COAEPKUT TEXHUYECKUE XAPAKTEPUCTUKH U
CBEIEHUS, HEOOXOauMble JUIsi KOH(DUIypHUpOBaHUA U JKCIUTyaTalldd MOIYJIs
aHanoroBoro BbiBoJ1a TOKOBbIX cUTHAJIOB N1AO104 IITK «TUTAH KOHTPOJI 1000».

TpeOyemblii ypOBeHb CHEUHAJbHOW TOATOTOBKH  O0CIY:KMBAKOLIEro
nepcoHajia

[Tepconaiy, gomyieHHOMY K paboTe ¢ MOTyJIeM aHAJIOTOBOTO BBIBOJIa TOKOBBIX
curHaioB  N1AO104, HeoOXoIMMO  MPONTH  CHEUUATBHYIO  MOJATOTOBKY,
MPEAYCMOTPEHHYIO OpTraHU3alUel, 1 03HAKOMHUTHCS CO CIEAYIOMIMMU JOKYMEHTAMU:

1. MOPYVY .424257.018P2 Monaynbs aHaJIOTOBOTO BBIBOJIa TOKOBBIX CUTHAJIOB
NIAO104. PykoBOACTBO MO 3KCILTyaTaIUH.

JlonoiHNTEILHBbIE CBEACHUS

Moaynp aHaJOroBOro BbIBOJA TOKOBBIX cuUrHaioB NIAO104 wmoxer
noctaBisaThesa kKak B coctaBe IITK « TUTAH KOHTPOJI 1000», Tak u otaenabHO. s

y4d€Ta BCCX BO3MOKHBIX BAPUAHTOB BBOJUTCA KOAHWPOBKA, OMPCACIIAIOIIAA TOPIrOBOC

HaMEHOBAHME:
NII TT X KK ,rme
NIT - Tunm nporpammuo-TexHudeckoro komiekca (ITTK):
N1 - IITK «TUTAH KOHTPOJI 1000»;
TT - Tun Momyns:
AO - MoAyJib aHAJOTOBOTO BBIBOJA;
X - PpEeBU3US MOAYJISl, MOXKET IPUHUMATD JIFOObIE 3HAYEHUS,
KK - kojauuecTBO KaHAJOB WA MOPTOB MOIYJIS.
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1 Onucanue u padora

Mopynb aHanoroBoro BeiBoga TOKOBbIX curHaioB N1AO104 npegnaszHayeH st
dbopMHUpPOBaHUS CUTHAJIOB MOCTOSHHOTO Toka oT 4 MA 10 20 MA. Curnansl 4-20 MA
rajgbBaHUYECKH U30JIMPOBAHBI APYT OT APyra U OT BHYTPEHHUX LIENEH MOIYJIA.

C momompio mpoBoaoB IIyI'B u kaGeneit MKOIIl Ha moneBble maTdyuku OT
MOZYJISI IOJJA€TCS BBIXOJHOM CUTHAJ.

[1nata MO/yJist aHATOTOBOI'O BHIBO/IA TOKOBBIX CUTHAJIOB BKJIIOUAET:

— OJIMH MUKPOKOHTPOJUIED;

— wmukpocxemy LIAIL;

— MHUKPOCXEMY rajlbBAHUYECKOMN Pa3Bs3KU;
— ONEepalMOHHbIE YCUINTEINH;

— TVS-nuonsr;

— CAN-Tpancusep.

XapakTepuCTUKM  MHUKPOKOHTPOJUIEpA, BXOJSIIEr0 B COCTaB  MOAYJS
aHAJIOrOBOr'0 BHIBOJIa TOKOBBIX CUTHAJIOB, YKa3aHbl B Ta0uIe Al npunoxenus A.

Monyns padotaet nmox ynpasinenuem OC Titan N1AOXKK factory.
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1.1 MoayJib aHAJIOTOBOI0 BBIBOJAA TOKOBBIX cMTHAJI0B N1AO104

Ha PHUCYHKE 1 IMPEACTABIICHO CXCMATHUYHOC I/I306pa}KeHI/IC MOAYJIA aHAJIOTOBOTI'O

BBIBOJIa TOKOBBIX curaajioB N1AO104.
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N1AO104 | |

. cN' TUTAH

. ERATH TR

0
Pucynok 1 — Monyne N1AO104 (a — Bug ciepenu, 6 — BU cripaBa)
TexHuueckre W HKCIUTyaTallMOHHbIE XapakTepuctuku wmoxayias NI1AO104

npeCcTaBiIeHbI B Ta0uIe 1.

Ta6muna 1 — Xapakrepuctuku moayiiss N1AO104

[TapameTpsl N1AO104
[TapameTpsl IMHBI BBOAA-BBIBOJIA
Jrana3oH HanpspKeHus IUHbL, B 9,6-14,4 DC
HomMunansHOE HanpsbkeHUe MuHbI, B 12 DC
[ToTpebsieMblif TOK MOAYJIA IO LIMHE, MA, HE Ooee 35
Tun unTepdeiica BHyTpeHHEH LIUHBI CAN
[IpoTokon nepenaum JaHHBIX CANopen

[TapamMeTpsl 110IEBOM IIMHBI

HomuuansHoOe Hanpsikenue, B 24 DC
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[TapameTpsi N1AO104
HomuHnanbHeli notpebiseMblit 1 xanan 3
TOK MOy, MA (6€3 Harpy3Kn) 4 xanana 3
AHaJIOTOBBIE BBIXOIBI
KonuuecTBo kaHanon 4
Tun BEIX0OIOB ToxkoBbIl
BrIxomHOI TOK, MA Ot 4 no 20
IIporpaMMHas HacTpoOKa JUara3oOHOB Ha
ITpu mimroc 25 °C 0,2
[TorpemnocTs, % Bo BceM mmuamasoHe
0,2
JKCIUTyaTaluu
Bpewmst npeobpazoBanus 1 xanan 50
U3MEPSIEMON BEJIMUMHBI, MKC 4 xanana 50
Pazpemaromtast cmocoonocts LIAII, Out 12
Conpotusienue Harpy3ku, KOMm <0,5

CeroauoaHas MHANKAIKAS KaHajia

3e1eHbIi CBETOINON

Mexny kaHanamu Hert
Mexny KaHajnaMy U IHUHOMN
lNanpBaHMYeCKas pa3BsizKa Ha
BBOJIa-BbIBOJIA

Mexny kaHajgaMy U MUTAaHUEM Hert

Ot neperpy3KkH 110 TOKY Ha

3amuTa OT KOPOTKOTO 3aMbIKaHUS Ja

Ot oOphbIBa 11ETTH Her

Apyroe
Hanpspkenne nzomnsiuuu, B 500 AC
Temneparypa skcrnyartanuu, °C Ot —20 no +60

Macca, He Oomee, T 53+2
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1.2 Ha3HayeHue NPOrPaMMHO-TEXHUYECKOT0 KOMILJIEKCA

Kommnekc  mporpammuo-texnuueckuid  «TUTAH ~ KOHTPOJI  1000»
IOpeJCTaBIsieT cOOOM MPOrpaMMHUPYEMBIM JIOTUYECKUH KOHTPOJUIEp C IMEPEMEHHBIM
coctaBoM moayiei. [ITK «TUTAH KOHTPOJI 1000» npennaznadeH 1jis U3MEpEHUs,
KOHTPOJII W PEryJupOBaHHUS NapaMeTPOB JTUCKPETHBIX, MEPUOJMYECKUX U
HEIMPEPHIBHBIX TEXHOJOTUYECKUX TPOLECCOB, a Takxke Mg oOMEeHa JaHHBIMH U
KOMaHJaMHl C aBTOMAaTU3UPOBAHHBIMH CHUCTEMaMH OIIEPATUBHO-AUCIETYEPCKOrO
yIpaBJICHUS.

IITK «TUTAH KOHTPOJI 1000» npenHa3HadyeH Ajisi HOCTPOCHUS MajbIX MU
CPEIHUX IO KOJMYECTBY CHUTHAJIOB BBOJA-BbIBOJIA ABTOMAaTU3MPOBAHHBIX CHUCTEM
PAa3IMYHOrO 1EJEBOTO HA3HAYEHUS.

O6nacts npumenenus [ITK « TUTAH KOHTPOJI 1000»: npeanpusiTus Jerkoi
IPOMBIIIJICHHOCTH, TepepaboTKU MPOIYKIUU CEIbCKOTO XO34WCTBA, IKUJIMIIHO-
KOMMYHAJIbHOTO  XO34MCTBa, BOJOMOJATOTOBKH, BOJOOTBEICHUS, BOJOOYUCTHBIC
coopy:xenus. Jlomycrumo ucnons3oBath [ITK «TUTAH KOHTPOJI 1000» B cuctemax
TEXHUYECKOTO yYeTa PECYpPCOB, CHUCTEMAX YIPABICHUS HH)KEHEPHBIMHU CHCTEMAMHM

3,)18,HI/II\/'I u COOPY)KCHI/II\/’I, B KOMMCPUCCKUX CUCTEMAaX BCHTHUIISAALIMKU U XOJ'IO)IOCH3.6)KCHI/I${.
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2 Onucanue NPpOrpaMMHOI0 odecneyeHust

2.1 CucteMHOE IporpaMMHoOe obecreuyeHmne

OHepaHHOHHOﬁ CHUCTEMOM ILJIAThI MOJAYJII aHaJIOTOBOI'O BbIBOAA ABJIACTCA

Titan N1IAOXKK factory. Titan NIAOXKK factory — »3To MHOro3agavHas,

MYJIbTUIUIAT(OPMEHHAsA, OINEpallMOHHAs CHUCTEMa XECTKOTO PEaJbHOTO BPEMEHH C

OTKPBITBIM UCXOJHBIM KOJIOM.

Oco6ennoctu Titan N1AOXKK factory:

MHuoro3anauynocts. Kaxknas oTaenbHas 3aj1adya MOXKET IIPOrPaMMHUPOBATHCS 110
OTJIEJIbHOCTH, HE3aBUCUMO OT OCTAJIbHBIX 33/a4.

Bpemennas 6a3a. OC ocHaiieHa mporpaMMHBIM HHTEp(dEcoM s OoTcueTa
WHTEPBAJIOB BPEMEHH.

OOMeH naHHBIMU MexIy 3anadamu. Odepenb rapaHTHPYET, YTO COOOIIECHUS
JOWIYT A0 ajapecara B TOM O0ObEME U IOCIEJOBATEIBHOCTH, B KOTOPOMl OBLIM
OTIPABJICHBI.

Cunxponunsanusa. OC ocHalleHa MTHCTPYMEHTAMU 711 OPTraHU3ALMU COBMECTHOTO
JOCTyla K pecypcaMm. BpblnonHeHre 3anad  MPOU3BOAUTCS B CTPOTOM

MMOCJICAOBATCIbHOCTH WX IO HACTYIIJIICHUHN OIMPCACIICHHOT'O CcOOBITHS.

2.2 CBs3b MeXK1Y MOAYJISIMHU

CBsi3p MEXK Iy MOAYJISIMA OCYLIECTBIIAETCS ¢ TOMOIIbI0 KHBI CAN.

JInst opraHu3anuu CBA3U MEXy KOp3UHAMU MOYJIEN BBOJA-BbIBOAA Y KOP3UHOM,

/1€ CTOUT BBIYMCIUTENBHBIN MOAYJIb, IPUMEHEHA TEXHOJIOTUs TyHHenupoBanus CAN-

unrepdeiica BHyTpu Ethernet.

Oco0eHHOCTH TEXHOJIOTHH:

arperupoBanue kaapoB B Ethernet-kaapax;

s dexTuBHasg padorta ¢ mporokoiamu [Pv4/IPvo;
BBICOKAsi CKOPOCTh Mepejavyn IaHHbIX;

HACTpauBaeMbI€ TallM-ayThl 1151 ONPEEICHHBIX UACHTU(PUKATOPOB;
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— IIPOCTasd OTJIalKa,

— mnoaaepxkka CAN FD;

— mnoaaepxkka UDP, TCP, SCTP (onuuoHanbHO).

2.2.1 MoayJib aHAJIOTOBOT0 BBIBOJIA

HpI/IHHI/IHI/IaHBHa}I cxXeMma pa6OTI>I MOAYJId aHAJIOTOBOI'O BbIBOJ A ITPCACTABJICHA

Ha pUCYHKE 2. XapaKTEpPUCTHKA HCIIOIb3YEMBIX 3JIEMEHTOB CJIOBaps MPOTOKOJIA

CANopen npusenena B tTabnuiie b1 npunoxxenus b.
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3 MapkupoBKa U IJIOMOMPOBaHUE

Moaynp aHaJIOrOBOr0 BBIBOJA HMEET SICHYKD M UYETKYK) MapKUPOBKY CO

cienyromiei nHbopmarmei:

HAaUMEHOBAHUE U3TOTOBUTEISI UM TOPTOBYIO MapKY;
HOMEp MOJIEJIH WJIM Ha3BaHUE;

3aBOJICKOM HOMEpP MPOrpaMMHOI0 OOECIEUEeHHUs] W/WIM €ro MOJu(UKaIuu - B
clly4ae MPUMEHEHUS;

3aBOJICKOM HOMEpP H3TOTOBIEHHOTO/MOIEPHU3UPYEMOTr0 O0OpYAOBAHUS W/WIH
ero Moau(pUKalNu;

CBEICHHS O 3aMEHE MJIABKOTO MPEIOXPAHHUTENS, €CITU TPUMEHSIETCS;

CBEJICHMS O HOMUHAJIbHOM NMHUTAHUU B BOJIbTAX, aMIlepax, W/WIK BOJbTaMIEpax,
a TaKke O 4YacTOTe W TOJISPHOCTH, €CIIM MMEET MECTO MOAKIIOUEHHE K CETH
AIIEKTPOTIUTAHUS;

o003HaUeHUE Kjacca 000pYyJOBaHMs B CIIyyae ero MpUMEHEHHUS.

Moayns  aHalIOroBOoro BbIBOJA HMEET MAapKHUPOBKY CO  CleIyIolel

uHbopMaruei:

HOMMHAJIbHOE HANPSDKEHUE U TOK;
UACHTU(DUKATODP BBIMOIHAEMON QYHKIINH.

CDyHKIII/ISI MOAYJIsI aHAJIOroBOTO BEIBOAA OJHO3HAYHO I/IJIGHTI/I(bI/IIII/IpyeMa, Koraa

OH yCTaHOBJIEH B paboyee MookeHne U (yHKIIMOHUPYET COTIAaCHO COOTBETCTBYIOLIEH

MapKUPOBKE U3rOTOBUTES.

Ha MOJYJIC aHAJIOI'OBOT'O BBIBOZd M KaHAJIaX UJIA BOJIM3M OT HHUX MMpcayCMOTPCHO

MCCTO IJIA UX I/II[eHTI/I(I)I/IKaI_II/II/I.
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4 JKcruryaTauusi MOxyJie

4.1 DkcniyaTauMOHHbIC OTPAHUYCHUS

DKCIUTyaTallnOHHBbIE XAPAKTEPUCTUKH, IMPU KOTOPBIX MOIYJIb aHAJIOrOBOIO
BBIBOJIa COXPAHSET LIEIOCTHOCTh KOHCTPYKIMHU M (PYHKIIMOHAJIbHBIE BO3MOXHOCTU B
npelenax HopM, yKas3aHsl B Ta0auie 2.

Tabnuua 2 — DKCrTyaTallMOHHbIE XapaKTePUCTUKH

XapakTepucTuka 3HaueHne
Jlnamna3zoH pabouux Temreparyp Ot munyc 20 no mitoc 60 °C
Jlnana3oH TeMieparyp XpaHeHus Ot munyc 40 no mroc 70 °C
OTHOcHUTENbHAS BIAXKHOCTH BO3/IyXa 10 95% mipu 50 °C 6e3 KOHACHCAIIUU BJIary 10
I'OCT P 52931
CunyconnanbHasi BUOpauus 10-500 I'y ¢ yckopeHueM 5 g pu aMILIUTY 1€
2 mm o I'OCT 28203
OIMHOYHBIE yAaphI nukoBoe yckopenue 100 g mo 'OCT 28213
MHorokparssie yaapbl NUKOBOE ycKopeHHus 50 g, KOJIM4ecTBO yaapoB
1000 o I'OCT 28215

4.2 IloaroroBKa K UCIOJIL30BAHUIO

4.2.1 Mepbl 0e3011aCHOCTH

be3onacHocTh AKCIUTyaTalliM MOJYJISE aHAJIOrOBOTO BbIBOAA OOECHeuMBaeTCs
BBITIOJIHEHUEM Mep 0€30IaCHOCTH, PAaCCMaTPUBAEMBIX B HACTOSIIEM PYKOBOJICTBE:
1. MepbI 6€30MaCHOCTH TIPH TOJTOTOBKE K IKCILTyaTallNH;

2. Mepbl 6€30aCHOCTH MPH IKCILTYaTAIUH.

4.2.1.1 Mepbl 6€3011aCHOCTH NPH NMOATOTOBKE M3AEJUS K IKCIIYaTAlMU

be3zonacHocTh mpu  TPAHCHOPTUPOBKE  MOMAYJS  AHAJIIOTOBOTO  BHIBOJA
ob6ecneunBaetcs ['OCT 23216, 'OCT 15150 u cobmoneHueM TpeOOBaHUM, YKa3aHHbIX

B IIYHKTE 8 HACTOSIIET0 PYKOBOJCTBA.
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bezomacHOCTh MpW XpaHEHWHW MOJYJIS aHAJIOTOBOTO BBIBOJA OOECTIEUMBACTCS
['OCT P 52931 u coOmtogenneM TpeOOBaHMM, YKa3aHHBIX B MYHKTE 7 HACTOSIIETO
PYKOBOJICTBA.

beszomnacHOCTh IpU MOAKIIOYCHUH MOTY IS aHAJIOTOBOTO BBIBOJIa 00ECTIEUNBACTCS
['OCT 12.2.007.0 u cobnroaeHueM TpeOOBaHM, YKa3aHHBIX B MMyHKTE 4.4 HACTOSIIETO

PYKOBOJICTBA.

4.2.1.2 Mepbl 06€301aCHOCTH MPH IKCILTYaTALMA

be3omacHoCTh 3KCIUTyaTalli MOJYJIS aHAJOTOBOTO BBIBOJA OOECIIEYMBACTCS
BBINIOJIHEHUEM PEKOMEHJAIMi, yKa3aHHbIX B myHKTe «TpeOyemblii ypoBeHb
CHEHMATBFHON MOATOTOBKH OOCITYKHBAIOIIETO MEPCOHANAa, a TaKKe 3HAKOMCTBOM C

HOPMATUBHBIMH JIOKYMEHTaMHU, PErJaMeHTUPYIOMMMU nopsaok padoTs ¢ [TTK.

4.2.2 IlpaBuJia ¥ MOPSIIOK OCMOTPA U MIPOBEPKH TOTOBHOCTH U31eJIHUA K

HCII0JIb30BAHNIO U3 PaA3/IMIHbIX cTeneHed TOTOBHOCTH

4.2.2.1 OcMOTp 1 NPOBEPKA NMPHU MOJTYyIEeHUU

[Ipn mosydyeHMHn MOIYJS aHAJOTOBOIO BBIBOJA HEOOXOIMMO MPOBECTHU
IIpEABAPUTEIBLHBI OCMOTP M MPOBEPKY H3Aeius. B ciayyae mOBpexIeHUs YIaKOBKU
ClIEyeT NPOKOHCYJIbTHUPOBATbCS C IIOCTABLIIMKOM WM O(QULHUAIBHBIM JUJIEPOM
MOCTaBUIUKA.

PacnakoBka MOJTyJisl aHAJIOrOBOTO BBIBOJIA TPOU3BOJIUTCS TOJIBKO B MOMEILIEHUU
IpU TEMIEPATYPE OKPYKAIOLIEro BO3ayxa He HIke Mmoc 15 °C U OTHOCUTENbHOU
BiaxkHocTH He 6osee 70%. [Ipu maxoxnenuu [ITK unm ero coctaBHBIX yacTell npu
TeMmIeparype Okpyxawmiero Bo3ayxa Hmwke 0° C, pacnakoBKy JIOIMYCTHMO
IIPOU3BO/NTH, BBIIEPKAB MOAYJb aHAJIOTOBOTO BBIBOJA B HOPMAJIbHBIX YCIIOBUSAX B
TeueHue 24 4acos.

IIpn pacnakoBke HEOOXOAMMO COONIOAATH BCE MEphl IPELOCTOPOKHOCTH,
o0ecreunBaoIue COXpaHHOCTh U TOBApHBIN BUJ U3JENUA U MOTPEOUTENBCKON Tapbl

IMPOU3BOAUTCIIA.
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CoxpansiiiTe B IMepBOHAYAIBHOM BHJIE YMAKOBKY M TMOTPEOUTENHCKYIO Tapy
(kopoOKy) MOJyJIsl aHAJIOTOBOTO BBIBOJA /10 OKOHYAHUS FApPaHTUHHOTO CPOKa.

[Tocne pacmnakoBKM HEOOXOAUMO MPOBEPUTH MOAYJb AHAJOTOBOTO BBIBOJA Ha
OTCYTCTBHE BHEIIHMX MEXaHUYECKHX TMOBpexAeHuil. B cinydae oOHapyxeHus

HOBPEXACHUMN CIIeTyeT 0OPAaTUTHCS K MOCTABIIMKY UM OQUIIUATBHOMY JTUJIEPY.

4.2.2.2 TIpoBepka komiuiekranuu IITK

[Tocne BCKpHITHUS  YMAaKOBKH HEOOXOAWMMO TMPOBEPUTH  KOMILICKTAIIHIO
nocrtapisiemMoro wuznenus. KoMriuiekTanus MOAYJS aHAJOTOBOrO BbIBOJIAa TOKOBBIX
curnanoB N1AO104 npencrasieHa B Tadaute 3.

Tabnuia 3 — KoMrekranust MOy s aHaJIOTOBOTO BBIBOIA

HanmeHoBaHNe COCTaBHOM 4acTu Koauuectso, mr.
Monaynb aHaI0roBOr0 BbIBOJAa TOKOBBIX curHaiioB N1AO104 1
[Tacnopt 1
PykoBojicTBO 110 3KCIUTYaTalluu 1

Ecnu kakoii-mn60o 13 KOMIIOHEHTOB KOMILJICKTA ITOCTaBKH OTCYTCTBYET NJIN UMECCT
BHCIIHNC MCXAHUYCCKHUC TMOBPCIKICHUS, H€O6XOI[I/IMO 06paTI/ITBC$I K IMOCTAaBUIUKY WJIN

opuIMaILHOMY TUIIEpY.

4.3 Yka3aHus 0 B3aNMOCBSI3H C APYTHMH CHCTEeMaMU

JInsg TPHCOEIMHEHMs JaTYMKOB W/MIM WMCTOYHHMKOB CHMIHAJlA MOTYT OBITh
MCIIONB30BAaHbl KaK MHOTOJKUIIBHBIE, TaK M OJHOXMJIGHBIE NPOBOAA C MEIHBIMU
BBIBOJAMH. MUHHMMAJIBHOE CEYEHHE MPUCOEAMHIEMBIX MPOBOJHUKOB (OIHOMKMILHBIX
WIM MHOTOXKMIBHBEIX) — 0,2 mMm?. MakcuManbHOE CEYEHHE MPUCOEIMHIEMBIX
IPOBOJHUKOB:

—  OJHOKUJIBHBIX WM MHOTOKUIBHBIX - 1x1,5 MM?;
— MHOTOKMJIBHBIX ¢ HaKOHEYHHKOM — 1x1,5 mm? (E1510); 2x0,75 mm? (TE7510).

Bce KpemnesKHbIE DIIEMEHTHI 3aKMMa JOJDKHBI OBITH 3aIUINEHBI OT KOPPO3HU

AHTUKOPPO3UIHBIM MOKPBHITHEM. TONIIMHA TOKPBITHS JI€TaJel — HE MEHEE 6 MKM.
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Jiist mpucoeAMHEHUs TPOBOIa HEOOXOIUMO:

1. mpeaBapuTEILHO pa3kKaTh NPYKUHY KOHTAKTA C TOMOIIbIO OTBEPTKHU, aKKYPATHO
BCTaBUB €€ B OTBEPCTUE HAJI COOTBETCTBYIOIIUM NPy KUHHBIM KOHTAKTOM,;

2. BCTaBUTH MPOBOJI O€3 yCUIIHS B OTKPBITHIM KOHTAKT;

3. u3BJIeYb OTBEPTKY U3 OTBEPCTHUSI MOCII€ YCTAHOBKU MpoBoAa. [IpykuHa KoHTaKTa
IIPY 3TOM aBTOMATUYECKHU 3aKPbIBACTCS U 00eCrieUBaeT HaJAEKHbBIA KOHTAKT MOCIIE
W3BJICYEHUS OTBEPTKMU.

Bce KOHTaKThI IPYKUHHOTO THIA HE TPEOYIOT TOMOJTHUTEILHOTO O0CTYKUBAHUS
IIPY DKCILTyaTaluu.
PexomenayeMoe ycuinme BITATMBaHNS IPOBOJIHUKOB B 3aBUCUMOCTH OT CEUEHUS:

- 0,5 mm?> -20 H;

- 1,5 mm? - 40 H.

4.4 Yka3zaHus 110 BKJIIOYEHUIO M ONPOOOBAHMIO PA0OTHI

ITepBbiM Ha DIN-peliky ycTaHaBIMBAETCA MOAYJIb BBIYMCIUTEIIbHBIN WU
MOAYJIb UHTEpPecHbI. Moayu BBOJa-BhIBOJIa yCTaHaBIMBatOTCs crpasa. [Ipu
ycraHoBKe Ha DIN-peiiky MoayJis ¢ BBICTYIIAIOIIUMU C JIEBOW CTOPOHBI HOKAMU
HEO0OXOMMO MTPOBEPUTH, YTO YCTAHOBJICHHBIN MEPE] HUM MOJYJIb UMEET C MPaBoi
CTOPOHBI COOTBETCTBYIOIIUE ITUM HOXKaM Ia3bl.

[lpn mnnmanupoBaHuu pasmemienus wmoxyined Ha DIN-peiike HeoOxoaumo
yuutbiBaTh, yT0 HE Bce Moayau [ITK «TUTAH KOHTPOJI 1000» uMer0T KOHTAKThI
MUTaHUs, TTO3BOJISIONTME 00PA30BHIBATH IITUHBI TUTAHMUS.

HekoTopble MOayau HMMEIOT KOHTAKT 3allMTHOIO 3a3eMiieHus. B memsax
oOecrieyeHus: 3JIEKTPOMAarHUTHOM COBMECTUMOCTH 3TOT KOHTAaKT MMEET €MKOCTHYIO
cBsa3b ¢ DIN-peiikoil, KOTOpyr0 HEOOXOAUMO VYYUTHIBATH MPU MCHBITAHUUA Ha
ANEKTPUYECKYIO ITPOYHOCTb.

JI1s1 3aKpenyieHus MOTyJIs Ha peiike Kax bl MOy Ib UMEeT (pukcaTop.
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N\ Baxno
-
-
Bce onepaunn 1mo ycTaHOBKE M W3BJICYEHUIO MOJYJIEW MPOW3BOJIUTH TOJBKO IPHU
otkioueHHOM mnuTanuu [ITK. Kputepuem OTKIIOUYEHUS THUTaHUS SIBIACTCS

OTCYTCTBHUC CBETOBOM WHIHWKAalINH Ha BCCX MOIYJIAX.

4.5 Ilopsiaok AeMcTBHUS 00CIY:KUBAIOIIET0 MEPCOHAJIA MPH BHINOJIHEHUH 32124

NMPUMEHECHU A

Tak kak MOIyJb aHAJIOrOBOIO BBIBOAA NPEIHA3HAYEH /I HENPEPBIBHOM
aBTOHOMHOW  paloThl, TPUMEHEHHE MoAayJel He Tpedyer BMelaTeIbCTBA

06CJ'Iy}KI/IBaIOHICFO IepcoHala.

4.6 Ilopsaaok KOHTPOJIsE padOTOCIIOCOOHOCTH

KonTpoas paboTocrnocoOHOCTH MOTYJIsl aHAJIOTOBOTO BBIBOAA OCYIIECTBIISIETCS C
MOMOIIIBIO MTaHe I HHAUKau. OnrcaHue HHANKATOPOB MPUBEIACHO B TaOIuUIE 4.

Ta6nuna 4 — Unaukanus moayis N1AO104

CumMBon HaumenoBanue IBer CocrosiHuE Omnucanue
Y CTpolCTBO B ONIEpalliOHHOM
Bxurouen
COCTOSTHUM
VYcerpolicTBo B
Muranue ¢
npeaonepanioHHOM
gacToTou 2.5 I'11
WNunukatop COCTOSIHUH
RUN COCTOSIHUSI 3eneHbiit | Muranue ¢ OgHOMN
(GyHKIIMOHUPOBAHUS BCIIBIIIKON

Y CTpoicTBO OCTAaHOBJIEHO
nuTenbHocThio 200

Mc ¢ may30ii 1 ¢

YcerpolicTBO HE
OTtkiroueH
(G YHKIIMOHUPYET

Y CTpOKCTBO OTKIIFOUYEHO OT
ERR | Uanukartop ommbok | KpacHsrit Bxuitouen
muHbI (cocTosiHue bus-ofY).
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CumMBon HaumenoBanue [Ber CocrosiHnE Omnucanue
Y CTpoKCTBO JIOTHYECKHU
OTKJIFOYEHO OT KaHAJIbHOTO
ypoBHsa CAN ceTu 1o 3anucu
Muranue ¢ OO6m1ast KOH(pUTYpaLMOHHAS
ygactoTon 2.5 'l omuOKa
Cuerunk(n) ommboxk CAN
Muranue ¢ oqHOU
KOHTpOJIIepa TOCTUT(JTN)
BCIIBITITKOM
YPOBHS IPEIOCTEPEIKEHUS
TIuTepHOCThIO 200
(CTUTIIIKOM MHOTO
Mc ¢ may30ii 1 ¢
HMCKa)XCHHBIX KaJ[POB B CETH)
Muranue ¢ AByMs
BCTIBIIIIKAMH
Hcrexiio BpeMst :KU3HU ISt
JTIUTebHOCThIO 200
MIPOTOKOJIa OXPaHBbI y3Jia
MC C UHTEPBAJIOM
200 mc u may3o¥ 1 ¢
Muranue ¢ Tpems
He nonyueH o0bekT
BCTIBIIIIKAMH
cuaxponuzanuu SYNC 3a
5 nuTenbHocThio 200
E YCTaHOBJICHHBIM MHTEPBAJ
B MC C UHTEPBAJIOM
- BpEMEHU
= 200 mc u may3oii 1 ¢
=
Muranue ¢
. YETBIPHMS
B He nonmyyeno RPDO no
= BCIIBIIIIKAMU
o MCTEUYEHUS ero Taiimepa
=
g JUIUTENBHOCTEIO 200
= COOBITHS
MC C UHTEPBAJIOM
= 200 mc u may3o¥ 1 ¢
2
5 Her ommOkwu.
5
@ KpacHsrii cBeTOMO TaCUTCS
OTki0ueH [IPU NOJYYEHUH YCTPOMUCTBOM
% 000 apecOBAHHON eMy
m
= NMT xomannel n3 CAN cetu
S
o
 —
=
[gum)
o
[
s /lucm
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CumMBon HaumenoBanue [Ber CocrosiHnE Omnucanue
Ha xanane moayns ectb
Bxrouen
CUTHAJ
LED I-
WNupukaTtop kaHana | 3eJIeHbII Curnan Ha KaHaJIe MOJTYJIs
4
OTtkitoueH OTCYTCTBYET WU

HEHOPMAJIbHBINA CUTHAII

4.7 llepevyeHb pesKUMOB PadoOThI, a TAKKE XaPAKTEPUCTHKHA OCHOBHBIX PEKHUMOB

padoThI

Pexxumebl (I)YHKI_II/IOHI/IPOBaHI/IH MOAYJIsI aHaJIOroBOI0 BBIBOJAA COOTBETCTBYIOT

BO3MOYKHBIM COCTOSIHUAM npoTokosia CANopen.

4.7.1 Pe:xxuM moaAroToBKMH

[Tocne moakIrOUEHHUST MOAYJb aHAJIOTOBOTO BBIBOJIA JOJDKEH MPOUTH Yepe3 TpU

CTaJNM WHUITMAIM3AIMU U TIEPEeUTH B MOATOTOBHUTENbHBIN pexkum (Pre-Operational).

[ToAroTOBUTENbHBIA pPEXUM MpeAHa3HAYeH g KOH(PUTypHUpOBaHUS YCTPOWCTB

CANopen. OcoGeHHOCTH:

= — HEBO3MOXEH Iporiecc oOMeHa gJaHHbIMU («process data objects», PDO);

S

- — DJIEMEHTHI C0Bapel 00bEKTa yCTPONUCTBA TOCTYIHBI YEPE3 CEPBUCHBIE OOBEKTHI
[gum)

o

= naHHbIX («service data objects», SDO);

_ — BO3MOXHOCTh MOJU(HUIIUPOBATH CIIOBAPh OOBEKTA C IMOMOIILIO COOOIICHUMN
nw

ju p}

© SDO;

==

g — BO3MOXXHOCTh TIE€pe/aBaTh U MPUHUMATH COOOIICHUS aBapuu, CHHXPOHU3AIIUH,
o METKH BpEMEHH M yrnpasisitonue cooomeHus NMT.

[}

5

= 4.7.2 Pabounii pe:xum

o)

ITocne pexxuma moAroToBKM IyTeM mepemaun «Start-Remote-Node» momyns
= aHAJIOTOBOTO BBIBOJA JIOJDKEH NEPEKIIOUUThCS B pabouuit pexkum (Operational).
m
> [lepenaua nanHBIX B paboyeM pexuMe MPOUCXOIUT Yepe3 MpoIecC oOMeHa TaHHBIX
D
o
= (PDO).
=
[gum)

o

[

s /lucm
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4.7.3 Pe:xuM 0CTAHOBKH

[Tpu HE0OX0MMOCTH MOYJIh aHAJIOTOBOT'O BBIBOAA € MOMOIIBI0 «Stopped-Node-
State» m0MKHO OBITH BO3MOXKHO TMEPEBECTH B pexuM ocTaHOBKH (Stopped). B pexume
OCTaHOBKM Yy3€Jl HE MOXKET TMepefaBaTh W MPUHUMATh HUKAKUE COOOIICHHUS.
UckmroueHremM  SIBISIIOTCS ~ TPOTOKOJBI  TPOBEepkH  paborocnocodHocT: «Node

Guarding» unm «Heartbeaty.

4.8 IlopsaaoK BBIKJIIOYEHUSA

JIist  BBIKJTIOYEHHUST MOMYJISL aHAJOTOBOTO BBIBOAA HEOOXOIWMO OTKIIOYUTH
nutanue 24 B, momaBaemoe uyepe3 kiemMmbl 1, 2, 3, 5. Jlomyckaercsi OCTaTOYHOE

CBCYCHUC MHAUKATOPOB B TCUCHUC TPCX MUHYT.

W\
-
-

Baxno

Bce omepanny 1o yCTaHOBKE M W3BJICYEHHUIO MOAYJIEW NPOU3BOIUTH TOJIBKO IpHU
orknrodyeHHOM nmraHun [ITK. Kpurepuem OTKIHOYEHUS NHUTAHMUS —SBISIETCS

OTCYTCTBHUC CBETOBOM WHIHWKAalINH Ha BCCX MOAYJIAX.
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5 Texnuveckoe 00CJTy;KUBAHHE

COGJ’HOI(GHI/II/I IMpaBUJI OKCILTyaTallu, U3JIOKCHHBIX B HACTOAIICM JOKYMCHTC.

Moy aHaIOroBOro BbIBOJIA HE TPeOYeT TEXHUYECKOTO OOCIYKMBAHHS MPHU
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6 Texkyumuii peMOHT

6.1 O0mume ykazanus

H3roTtoBuTenb rapaHTUPYET, YTO B MOCTABISEMBIX MM CTAHIAPTHBIX MOJYJIAX
aHAJIOTOBOTO BBIBOJA HE MPOSBATCA ACPEKTbl M3TOTOBJIEHUS W IPHUMEHEHHBIX
MaTepuajoB MpH COOJTIOACHUM HOPM SKCIUTyaTallud U OOCIy>KUBAaHHUS B TEUCHHUE
YCTAaHOBJIEHHOTO HA JAaHHbII MOMEHT TapaHTHMMHOro cpoka. 0s3aTenbCTBO
U3TOTOBUTEIS 110 ATOM TapaHTHUH COCTOUT B OECIUIATHOM PEMOHTE MJTU 3aMEHe JI000ro
Ne(EeKTHOTO BJIEKTPOHHOTO KOMIIOHEHTa, BXOSIIEr0 B COCTAaB BO3BPAIEHHOTO
W3NS

Moy aHamoroBoro BIBOJA, BBILIEAIINE U3 CTPOSI O BUHE M3TOTOBUTENS B
TE€YEHHWE FapaHTUHHOrO CpPOKa, OyJIeT OTPEMOHTHUPOBAHBI OecIIaTHO. B MHBIX citydasix
KJIMEHTY OyJeT BBICTABIEH CUET M3 pacueTa TEKyIIMX CTaBOK OIUIAThl Tpyaa M
CTOMMOCTH MaTEpHaJIOB.

["apaHTHIHBI CPOK Ha MOJYJM aHAJIOTOBOrO BbIBOAA (PUPMBI U3TOTOBUTEIS
coctaBisieT 60 MecsAUEeB ¢ JaThl MPOAAKU (€CIM MHOE HE MPEAYCMOTPEHO JOTOBOPOM
MIOCTaBKH ).

Brl111€00bsIBIIEHHBIE FapaHTUIHBIE 003aTEIBCTBA HE PACIIPOCTPAHSAIOTCS Ha:

— W3Jeus, BKJII0Yas IporpaMMHOe 00ecliedeHne, KOTOPbIE PEMOHTHPOBAIIUCH WIIN

B KOTOpbIE ObUIM BHECEHBI N3MEHEHHUS IIEPCOHATIOM, HE MPEACTABISIOMUM (PUpMy

U3rOTOBUTEIS, KPOME CIIyyaeB, KOTa MOKYIaTelb OTPEMOHTHPOBANI WJIM BHEC

M3MEHEHUS B M3ACIUS CTPOrO B COOTBETCTBHM C HHCTPYKIUSIMH,

IPEIBAPUTEIBLHO YTBEPKICHHBIMU U3MOTOBUTENIEM B TUCBMEHHOU (hopMeE;

— W3AENus, BBIIIEAIINE M3 CTPOSI H3-3a WU3MEHEHMs MOJIIPHOCTH HCTOYHHKA

NUTaHUsI HAa IPOTUBOMOJIOXKHYIO, HETIPABUIBHON AKCIUTyaTallil UM XpaHEHHUS,

HEMpaBUJIbHOW YCTAHOBKH UJIM HECYACTHOTO CITydas.
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6.2 Ilopsizox BO3BpaTa U3/l 1JIM POBEACHUS PEMOHTA

Jlns BO3BpaTa MOMAYJEM aHAJIOrOBOrO BBIBOJA HEOOXOAMMO OOpaTUTHCA K
MOCTaBIIUKY WM JIIOOOMY O(ULIMaIbHOMY AWJIEPY MOCTABIIMKA 3a pa3pelleHueM Ha
BO3Bpar wusaenud. K Bo3BpamaeMoMy MOIYIIO IPUIATAeTCs aKT YCTAHOBIICHUS
HEUCTPAaBHOCTH C YKa3aHHEM IepedyHs OOCTOSTENbCTB M NPU3HAKOB BO3HUKILEH
HEHUCIIPaBHOCTH.

Moynp aHalIOroBOro BBIBOJA TIOMEHIA€TCSI B IMOTPEOUTENBCKYIO —Tapy
HzroroButens, B KOTOpPOH MOIysib Haxomwica npu mnoctaBke [lorpedutemo. [Ipu
OTCYTCTBHUHM ynakoBkH IloTpeOuTens nuniaercs npasa Ha rapaHTHUITHOE 00CITy)KUBaHUE
B OJJHOCTOPOHHEM IMOPSIKE.

Bce pacxosbl o 1ocTaBke MOJTyJIsl IOCTaBIIMKY Bo3jaratotcs Ha [loTpedurernts.
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7 XpaHenue

7.1 O01IHe MOJI0KEHUS

Moayns aHajIOTOBOTO BHIBOJAA JIOJDKEH XPAHUTHCS B MOTPEOUTEITHCKOW Tape
npou3BoUTeNs, paspadboranHoi mo TpedoBanusiMm ['OCT P 52931. HeoOxoaumo

pacnoJiarath Tapbl C MOLYJISIMA B CTPOIOM COOTBETCTBHM C HAHECEHHOW MapKUPOBKOM.

7.2 TpeOoBaHUA K NOMELIEHUSAM VISl XPaHEHUS

Tpe6OBaHI/Ie K HIOMCHICHMAM JII XPAaHCHUA  JOJDKHBI  YAOBJICTBOPSATH
9KCINTyaTalMOHHBIM XapaKTCPUCTUKAM, YKA3dHHBIM B II. 2.1 HACTOAIICTO JOKYMCHTA.
He AOIIYCTUMO HaJIMYUE B BO3AYXC IIAPOB KHUCIOT, menoqeﬁ, ra3oB WM OPYIux
XUMHUUYCCKHU dKTHBHBIX BCHICCTB M arpCCCUBHBIX HpHMeCGﬁ B CKJIIQJCKHX ITOMCIICHUAX

M XpaHCHHA.
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8 TpancnopTupoBka

8.1 O01ue Mo10KeHNs

Monayns aHaJOTOBOTO BBIBOJA JODKEH TPAHCIOPTUPOBATHCS B OTACIBHOMN
yIHaKoBKe (Tape) MPOU3BOIUTEINS, COCTOSIICH U3 KAPTOHHOW KOPOOKH.

JlommyckaeTcsi TpaHCTIOPTUPOBAHUE MOJYJISI aHAJIOTOBOTO BBIBOJA B T'PYIIIIOBOM
yIaKOBKe (Tape) MPOU3BOIUTEIIS.

VYnakoBKka J0JDKHA 00ecreynBaTh LEJIOCTHOCTh U PabOTOCIIOCOOHOCTh MOIYJIsS

THI0CJIe TPAHCTIOPTUPOBAHHSI.

8.2 TpeOoBaHuA K TPAHCIIOPTHPOBKE M YCJIOBUSIM, IIPU KOTOPBIX OHA J0JI:KHA

OCYUIECTBJISATHCS

TpancnopTupoBaHve MOJIYJS AaHAJIOrOBOIO  BBIBOJA  JOIMYCKAaeTCsl IpH
CJEIYIOIINX KIMMAaTHYECKUX YCIOBUSX:
— TeMmeparypa okpyxarouiero Bo3ayxa ot munyc 50 °C no mroc 60 °C;
— OTHOCHUTEJbHAS BIaKHOCTh He Oosee 95%:;

— armocdeproe nasnenue ot 84 klla no 107 kIla (ot 630 o 800 mm pT. CT.).

8.3 IlopsiioK MOATOTOBKH K TPAHCIIOPTHPOBKE

TpancnoptupoBanue MOy JISA aHaJIOrOBOIO BBIBOJIA JOITyCKaeTCs
aBTOMOOWMJIBHBIM M JKE€JIE€3HOJOPOKHBIM BHUIAMH TpaHCIOpTa 0€3 OrpaHUYEHHH 10
CKOPOCTH JIBJKEHHMsSI Ha J00ble paccTOsHMA. TpaHCIOPTHPOBAHHWE MOJIYJIEH
aBUALIMOHHBIM TPAHCIOPTOM JOIYCKAE€TCS B OTAIZIMBAEMBIX M IE€PMETH3UPOBAHHBIX

OTCEKaX Ha JII00bIC pacCTOAHUNA.
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9 Yruiauzanus

Monynps aHaJI0roBOro BbIBOJA HE MPECTABISET ONACHOCTH JJIs1 )KM3HU, 310POBbS
JIOACH U OKPYXKAIOLIEeH Cpe/ibl HOCIe OKOHUAHUS CPOKA CIY>KOBI. Y TUIIM3AIHsI MOTyJIeH
IPOU3BOAUTCS 0€3 MPUHATHS CIIEHUATbHBIX MEP 3aILMUThI OKPY>KaIOIIEH CPEIB.

[Topsanox yTuiau3auy U3AeIus ONpeaeseTcs IOTPEOUTENIEM.
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CAN
COB-ID
CPU
CRC
DDR3
DHCP
FBD
FTP
GFC
GPIO
GPU
HDMI
JPEG
JTAG
LD
MIJPEG
NAND
NMT
NOR
NTP
PDO
ROM
RPDO
RTC
SCADA
SCTP
SD

IlepeyeHn 0003HAYEHHUIT U COKPALIEHUIT

Controller Area Network
Communication Object ID

Central Processing Unit

Cyclic Redundancy Check
Double-Data-Rate 3

Dynamic Host Configuration Protocol
Function Block Diagram

File Transfer Protocol

Global Fail-safe Command
General-Purpose Input/Output
Graphics Processing Unit

High Definition Multimedia Interface
Joint Photographic Experts Group
Joint Test Action Group

Ladder Diagram

Motion Joint Photographic Experts Group
NOT AND

Network Management

NOT OR

Network Time Protocol

Process Data Object

Read-Only Memory

Received Process Data Objects

Real Time Clock

Supervisory Control And Data Acquisition
Stream Control Transmission Protocol

Secure Digital

M3m.| /lucm
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SDIO — Secure Digital Input Output
SDO — Service Data Object
SDRAM — Synchronous Dynamic Random Access Memory
SFC — Sequential Function Chart
SNTP — Simple Network Time Protocol
SPI — Serial Peripheral Interface
SRAM — Static Random Access Memory
SRDO — Secure Remote Data Objects
SRVT — Secure Remote Validity Time
ST — Structured Text
SVG — Scalable Vector Graphics
SWIJ-DP — Serial Wire JTAG-Debug Port
TCP — Transmission Control Protocol
TPDO — Transmit Process Data Objects
TVS — Transient Voltage Supressor
UART — Universal Asynchronous Receiver/Transmitter
E UDP — User Datagram Protocol
é USART - Universal Synchronous/Asynchronous
Receiver/Transmitter
- USB — Universal Serial Bus
;% UTP — Unfoiled Twisted Pair
g ACY T - ABTOMaTH3UPOBAaHHAs CUCTEMA YIIPABICHUS
- TEXHOJIOTHYECKOro Imporecca
= ATIIIT — Ananoro-iugpoBoit mpeoOpazoBaTeib
é BI1 — becnepeboitHoe nmuTaHue
K3 — KopoTtkoe 3ambikaHue
E MKDOII — MoHnTaxHbIl Kabeslb B 9KpaHe ¢ 3alUTHBIM IIJIAHTOM
E MOBK — MesxnyHapoaHas dIEKTPOTEXHUYECKAS] KOMUCCHS
= o3y — OrnepaTUBHOE 3alIOMUHAIOIIEE YCTPOMCTBO
5 /lucm
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[ITK

yI'B
LA
ILIUM

Komrutiekc mporpaMMHO-TEXHUYECKHU
[TpoBoT yCTaHOBOYHOWM TMOKON U30ISAITUN
[{udpo-ananoroseiii mpeoOpa3oBaTeh

[[TupoTHO-UMITYIBCHASE MOAYJISILMS
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CcbL109HBIE HOPMAaTUBHBIC JOKYMCHTDI

O6o3HaueHne, HAMMEHOBaHHE JOKYMEHTa, Ha

KOTOpPBIN JaHa CChUTKA

Howmep pa3anena, noapasnena, MIpUIOKEHUS

JOKYMCHTA, B KOTOPOM aIHA CChLIIKa

I'OCT P 52931-2008. ITpuGops! KOHTPOIIS U
PeryIupOoBaHMs TEXHOJIOTHYECKUX MTPOIECCOB.

OO0mpe TeXHUYECKHUE YCIOBUS

4.1,4.2.1.1,7.1

I'OCT 28203-89 (MDK 68-2-6-82) OcHOBHBIE
METOJIBI UCIILITAHUU Ha BO3IEHCTBUE BHEIITHUX
daktopoB. YHacts 2. Ucnbitanus. Ucnpitanue Fe

U pyKoBOJICcTBO: Bubpanus cunycouganbHas

4.1

I'OCT 28213-89 (MOK 68-2-29-87) OcHOBHBIE
METOJIBI UCIILITAHUU Ha BO3IEHCTBUE BHEIITHUX
daktopoB. YHacts 2. Ucnbitanus. Ucnpitanue Eb

Y PYKOBOJICTBO: Y Japhl

4.1

I'OCT 28215-89 (MK 68-2-31-82) OcHOBHBIE
METOBI UCIIBITAHUN Ha BO3ICUCTBUE BHEITHUX
¢dakTopoB. YHacts 2. Ucnbitanus. Ucnbitanue Ec

U pykoBojicTBO: [Tamenne n cBOOOIHBIN ynap

4.1

I'OCT 12.2.007.0-75 Cuctema cTaHAApTOB
6e3omacuoctu Tpyna (CCBT). M3nenus
anekTporexHuueckue. O0mue TpedoBaHUs

0€30I1aCHOCTH

4.2.1.1

I'OCT 23216-78 W3nenus 351eKTPOTEXHUYECKHE.
XpaHeHue, TpaHCIOPTUPOBAHUE, BPEMEHHAas!
MPOTUBOKOPPO3UOHHAS 3alUTa, YITAKOBKA.

OO6mue TpeGoBaHUS U METOBI UCTIBITAHUHN

4.2.1.1

I'OCT 15150-69 Mamusbl, mpubOpsl U APyTHE
TEeXHUYECKHe n3aenus. VicnoaHeHus as
pa3IMYHBIX KIIMMATHIECKUX PAHOHOB.
Kareropuu, ycinoBus SKcIiTyaraiiu, XpaHeHHS U

TPaHCIIOPTUPOBAHUS B YaCTU BO3ICUCTBUSA

KJIMMaTH4eCKUX (PaKTOPOB BHEIIHEH cpeibl

4.2.1.1
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Ipunoxenune A

TexHHUUeCKHEe XapaKTEpUCTUKH MHUKPOKOHTPOJUIEPOB, BXOJSALIMX B COCTaB

MOJTyJIed, IpeCTaBIeHbl B Tabnuie Al.

Tabmuua Al — TexHu4YecKue XapaKTePUCTUKU MUKPOKOHTPOJLIEPOB

XapakTepucTuka 3HaueHue
[Ipoueccop He nuxe ARM ® Cortex ® -M4
PazpsaHOCTh 32-pa3psiiHOE MPOLIECCOPHOE SAAPO

Pa6ouyas gacrora, MI'l

He mmxe 100

CucremHbIil TalimMep

24-pa3psIHbIi

Bcerpoennas nmamsars, MOaiT, HE MeHee 3
Amnanoro-un¢poBoii mpeodpazoBarenb Ectp

Pazpemenne AL, 6ur 12

Hunana3on BxogHoro HanpspkeHus ALILL, 2,6-3,6
B
JlaT4uk TeMIiepaTypbl Ectp
[{udpoananorossiii mpeodpa3oBaTEb Ectp
(ITATI)

Pazpemenne LIAIL, 6ur 12

BxoapI-BBIX0OABI 00IIET0 HA3HAYECHUS, 100
IT, HE MEHEe
BHemHux nuHuN npephIBaHus 16

Tanimepsl

J1Ba 16-pa3psaHbIX paclIMpEHHBIX TaliMepa,

JecsATh 16-pa3psIHbIX 00X TAHMEPOB

Hezapucumeie IIIMM kaHanbl, T

4

KonTpomnep unrepdeiica sukoaepa

I[a, C ABYM: BXOJaMHU, UCIIOJIB3YyIOIUMU

KBaJIpaTypHBII AEKOEP

CTopoxeBoii Taiimep, T

2

Yace! peanbHoro Bpemenu (RTC)

32-pa3psaHblii CUETYUK C IporpamMmupyemMbiM 20-
pa3psLIHBIM IpecKanepoM, GpyHKIuen
CUTHAJIM3aluH U QyHKIMEH NpepbIBaHus U

poOyXKICHUS

N3m.
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XapaKkTepucTuKa

3HaueHue

Wutepoeiic 12C

He menee 2-x unrepdeiicon muns 12C, ¢
MOJICP>KKON KaK BEAYIIEro, TaK U BEIOMOTO

pexuma, ¢ yactorou 10 1 MI'q

[TocnenoBarenbHbIH nepudepuitHbIi

unrepdeiic (SPI)

He menee 2-x unrepdeiicos SPI ¢ wacrotoit 1o 30
MI'n 1 moaaepKKOu Kak BEAYIIETO, TaK U
BEJIOMOT'0 PEXUMOB, anmnaparHoro pacuera CRC
1 aBTOMaTu4eckoi mposepkoit ommook CRC nmpu

nepeaayde JaHHbBIX

YHUBEpCANBHBINA CUHXPOHHBII
ACMHXPOHHBIN IPUEMHUK-TIEPENATINK

(USART)

He menee 2-x

[TomHOCKOpOCTHOM MHTEphEiic
YCTPOWCTBA C YHUBEPCAIbHON

nocnenoBarensHol mmHOK (USB)

Onuu ¢ yactoToii 1o 12 Moéwurt/c,
BHYTPEHHUM TreHeparopoM 48 MI'1,

MTO/IEPKUBAIOIINM paboTy 0€3 KpUCTAIIIIOB

JloxanwHas cetb koHTpoOepa (CAN)

Onun untepdeiic CAN 2.0 B ¢ wactoToit cBsizu

o 1 Mowut/c

3anuieHHbIH nHTepdenc miaTol

nudposoro BBosa-BeiBoaa (SDIO)

[Tonneprxka xocT-uHTepdeiica

SD2.0/SDIO2.0/MMCA4.2

KonTtpomnep Buemnel namsatu (EMC)

SRAM, SRAM-nakonutenb, ROM u NOR-Flash,

NAND-¢dmm-namste, 16-0uTHas mrHA JaHHBIX

PexxuMm otnagku

[TocnenoBarenbHBIM NPOBOIHOM MOPT OTIAAKU

JTAG (SWI-DP)

N3m.
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IIpuioxenue b

Crpykrtypa oobektHOro cinoBapsi CANopen

Tabnuna b1 — O0bekTHBIN croBapb

Nunekc | Cy6- Ha3Banue o6bexTa Tun nm Tun PDO | Coxpa-
(hex) WHJIEKC Mana3oH nocryna | Srdo | HeHue
(hex) JTAHHBIX
0002 — OOBeKT onpeneneHus TUIa integer8 RWR na —
integer8 RWW
Hcnonw3yercs B kKauecTBe
o0wekra 3anonnenus PDO
0003 — OOBeKT onpeneneHus TUIa integer16 RWR na —
integer16 RWW
Hcnonw3yercs B kKauecTBe
o0Owekra 3anonnenus PDO
0004 — OOBeKT onpeneneHus TUIa integer32 RWR na —
integer32 RWW
Hcnonw3yercs B kKauecTBe
oOnekTa 3anonnenus PDO
E 0005 — OOBeKT onpeneneHus TUIa unsigned8 RWR na —
g unsigned8 RWW
= Hcnonw3yercs B kKauecTBe
oOnekTa 3anonnenus PDO
E:;w 0006 — OOBeKT onpeneneHus TUIa unsigned16 RWR na —
= unsigned16 RWW
E Hcnonw3yercs B KauecTBe
s o0bekTa 3anonHerus PDO
e% 0007 — OOBeKT onpeneneHus TUIa unsigned32 RWR na —
é unsigned32 RWW
Hcnonw3yercs B kKauecTBe
o oOnekTa 3anonnenus PDO
r§ 1000 — Tun ycrporicTsa unsigned32 RO — —
E 1001 — Perucrp ommbok unsigned8 RO na —
; /lucm
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
1002 — Peructp craryca ot unsigned32 RO hit:} —
MPOU3BOAMUTENS YCTPOUCTBA
1003 — Crnucok npenonpeaesieHHbIX MaccHuB — — —
omuO0oK
1003 0 Yucno 3aperucTpupoBaHHbBIX 0-8 RW — —
omuO0oK
1003 1-8 [Tone onucanus omMOKH unsigned32 RO — —
1005 — COB-ID o6nekTa unsigned32 RW — com*
cunxponuzanuu SYNC
1006 — [lepuon oObexTa unsigned32 RW — com
CHHXPOHH3AIINU B
MHUKPOCEKYH/IaX
1007 — OKHO CUHXpOHHU3AlLlUU B unsigned32 RW — com
MHUKPOCEKYHJIaxX
1008 — Ha3Banue ycTpoiicTBa oT vis-string RO — —
5 IPOM3BOUTEIIS
f% 1009 — Bepcus «kenesa» vis-string RO — —
S yCTpPOMCTBA OT
=
IPOM3BOUTEIIS
- 100A — Bepcus nporpammHoOro vis-string RO — —
e o0ecrieyeHns: yCTporCTBa OT
:Z% IPOM3BOIUTEIS
= 100C — OxpaHHOE BpeMs B unsigned16 RW — com
i MUJUTACEKYHAaX
i 100D — MHOXHTENb BpEMEHH )KU3HU | unsigned§ RW — com
§ 1010 — CoxpaHeHue napaMeTpoB B MAacCHUB — — —
SHEProOHE3aBUCUMOMN aMATH
E 1010 0 Yucno cyOUHIEKCOB 6 RO — —
= napamerpa
E 1010 1 CoxpaHHTh MapaMeTPhI unsigned32 RW — —
; /lucm
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
1010 2 CoxpaHHTH unsigned32 RW — —
KOMMYHUKAI[IOHHBIE
napameTphl
1010 3 CoxpaHuUTh MapaMeTpsI unsigned32 RW — —
TIPUIIOKCHUS
1010 4 — unsigned32 RW — —
1010 5 Coxpanuts HOMep CAN-y371a | unsigned32 RW — —
yCTpOMCTBa
1010 6 CoxpaHuTh UHACKC OMTOBOM | unsigned32 RW — —
CKOpPOCTH YCTPOMCTBA
1011 — BoccraHoBneHue 3HaUeHUN MacCuB — — —
apaMeTPOB MO0 YMOTUYAHUIO
1011 0 Yucno cyOMHIEKCOB 6 RO — —
napamerpa
1011 1 BoccranoButh 3naueHust mo | unsigned3?2 RW — —
5 YMOJTYaHHIO [T TAPaMETPOB
r% 1011 2 BoccranoButh 3HaueHusi mo | unsigned32 RW — —
r§ YMOTYAHHIO TSI
=
KOMMYHHUKAITHOHHBIX
_ apaMeTpoB
e 1011 3 BoccranoButh 3HaueHusi mo | unsigned32 RW — —
:Zg YMOJTYaHHIO [T TAPaMETPOB
= TIPUIIOKCHUS
i 1011 4 BoccranoButh 3HaueHusi mo | unsigned32 RW — —
i YMOITYaHUIO JUIS TTApaMETPOB:
3 1005h, 1014h, 1400hsublh,
1401hsublh, 1402hsublh,
£ 1403hsublh, 1800hsublh,
E 1801hsublh, 1802hsublh,
2 1803hsub1h
; /lucm
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N3m.

Nucm | N° Qokym.

Modn. | fama

Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
1011 5 BoccranoButh HoMep CAN- | unsigned32 RW — —
y371a 110 YMOJTYaHUIO
1011 6 BoccranoButh uHIEKC unsigned32 RW — —
OUTOBOI CKOPOCTH T10
YMOTYaHHUIO
1014 — COB-ID o6wexta EMCY unsigned32 RW — com*
1015 — Bpewmst monaBienus nocelyiok | unsigned16 RW — com
EMCY, kpatno 100 Mkc
1017 — [Tepuon cepanedbueHus B unsigned16 RW — com
MUJUTACEKYHAAX
(TTOCTaBIINK)
1018 — OO0BeKT naeHTuHUKAIIU 3aIUCh — — —
yCTpOMCTBa
1018 0 Yucno cyOnHaeKcoB 00beKTa 4 RO — —
UuaeHTU(DUKAITIN
o 1018 1 YHUKAJIBHEIN KO, unsigned32 RO — —
r% IIPUCBOEHHBIN
r§ IIPOU3BOJUTEIIO YCTPOMCTBA
- 1018 2 Kon u3aenus, 3amaBaeMbli unsigned32 RO — —
- MPOU3BOJUTEIIEM YCTPOMCTBA
e 1018 3 Bepcus ycrpolicTsa, unsigned32 RO — —
:Z% 3aJaBaeMasi IPOU3BOAUTEIEM
= 1018 4 Cepuiinbiit HOMEp unsigned32 | RO — =
i YCTPOMCTBA, 3a1aBacMblii
i MIPOU3BOIUTENIEM
§ 1019 — 3HavYeHHE MTEPETIOTHEHUS unsigned8 RW — com
SYNC-cueruuka
E 1029 — [ToBenenne CAN ycTpoiicTBa MaccHuB — — —
E IpY BO3HUKHOBEHUH OIINOOK
g 1029 0 Yucno ki1accoB ommrdok 1 RO — —
; /lucm
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
1029 1 [ToBenenue mpu unsigned8 RW — com
KOMMYHHKAIIMOHHOM omoke
11FO0 — ITapamerprel CAN-cereit MacCUB — — —
11F0 0 Yucno napamerpoB CAN- 4 RO — —
ceTe
11FO0 1 buroBast Mmacka gusnueckux | unsigned8 RO — —
CAN-cereii
11F0 2 BuroBast Macka cBOOOIHBIX unsigned8 RO — —
CAN-cereit
11FO0 3 buroBas macka pabounx unsigned8 RO — —
CAN-cereit
11F0 4 Howmep aktuBHOM CAN-cetn | unsigned8 RO — —
(0-7)
1200 — SDO-napameTpsl cepBepa 3aIuCh — — —
1200 0 Yucno cyounnekcoB SDO- 2 RO — —
- napamerpa
f% 1200 1 COB-ID or Knnenra —> unsigned32 RO — —
r§ Cepsepy (mmpuem)
- 1200 2 COB-ID ot CepBepa —> unsigned32 RO — —
= Knuenty (nepenaua)
2 1300 — Cratyc mmpokoBeniaTeabHoi | unsigned8 RO — —
:Z% GFC xomaH b1
= 1301 — KoMmyHMKaIImOHHBIHM 3aIliCh — — —
i napametp nepsoro SRDO
i 1301 0 Yucno cyounnekcop SRDO 6 RO — —
§ napamerpa
1301 1 Hanpasnenue nepenaun unsigned8 | RO/RW | — —
E SRDO
S
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
1301 2 [Tepuon oOHOBIICHHS unsigned16 | RO/RW | — —
nepenaBaemoro SRDO
OxpaHHOE BpeMs LIUKJIa
0€301acHOCTH ISt
npuaumaeMmoro SRDO
1301 3 Bpewmst noctoBeproctu SRVT | unsigned8 | RO/RW | — —
11t npuaruMaemoro SRDO
1301 4 Tun nepegaun SRDO unsigned8 | RO/RW | — —
1301 5 COB-ID 1 (SRDO B unsigned32 | RO/RW | — —
OCHOBHOM (popmare)
1301 6 COB-ID 2 (SRDO B unsigned32 | RO/RW | — —
MOOUTHO-HHBEPTUPOBAHHOM
dhopmare)
1302 — KoMMmyHMKaIImOHHBIM 3aIliCh — — —
napamerp Broporo SRDO
5 1302 0 Yucno cyounnekcop SRDO 6 RO — —
r% napamerpa
S 1302 1 HarpaBsienue nepenauu unsigned8 | RO/RW | — —
- SRDO
_ 1302 2 [Tepuon oOHOBIICHMS unsigned16 | RO/RW | — —
= nepenaaemoro SRDO
:Zj OxpaHHOE BpeMs LIUKJIa
= 0€30I1aCHOCTH IS
i npuHIMaemMoro SRDO
i 1302 3 Bpems noctoBepnoctu SRVT | unsigned8 | RO/RW | — —
5
@ st nipuHIMaemoro SRDO
1302 4 Tun nepexaun SRDO unsigned8 | RO/RW | — —
£ 1302 5 COB-ID 1 (SRDO B unsigned32 | RORW | — —
E OCHOBHOM (popmare)
2
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
1302 6 COB-ID 2 (SRDO B unsigned32 | RO/RW | — —
MOOUTHO-UHBEPTUPOBAHHOM
dopmare)
1381 — [TapameTpsl oTOOpakeHUs MacCUB — — —
SRDO 1
1381 0 Y 1BOEHHOE YHUCIIO 0-16 RO/RW | — —
NPUKIIAJHBIX 00BEKTOB
1381 1-16 OTtobpaxaembie SRDO unsigned32 | RO/RW | — —
OOBEKTHI:
HE4ETHBIE CyOUHICKCH — B
OCHOBHOM (popmare, YETHbIE
CyOMHIEKChI — B MTOOUTHO-
WHBEPTUPOBAHHOM (opmare
1382 — [TapameTpsl 0TOOpakeHUs MacCUB --- — —
SRDO 2
5 1382 0 VY IIBOEHHOE YHUCIIO 0-16 RO/RW — —
E MPUKIATHBIX O0BEKTOB
% 1382 1-16 Otobpaxaembie SRDO unsigned32 | RO/RW | — —
- OOBEKTHI: HEUETHDBIE
- CyOMHJIEKChI — B OCHOBHOM
= dopmare, y€THbIC
:Zj CYyOMHICKCHI — B TOOUTHO-
= WHBEPTUPOBAHHOM (hopmare
= 13E0 — JlonoTHUTETbHBIE unsigned8 | RO/RW | — —
e% napamerpsl GFC xomaH b1
= 13E1 — Pabounii craryc 6e3omacHoro | unsigned8 RO — —
IPOTOKOJIA
% 13FE — Konduryparus SRD unsigned8 | RO/RW | — —
E YCTPOKCTBA TOCTOBEPHA
E 13FF — [Toamucu SRDO mapameTpoB MacCHuB — — —
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
13FF 0 Yucno SRDO 2 RO — —
13FF 1-2 [Moamucek (CRC) SRDO unsigned16 | RO/RW | — —
napaMmeTpoB
1400 — KomMmyHUKallMOHHbBIE 3aII1Ch — — —
napameTpbl IPUHUMAEMOT O
PDO 1 (RPDO 1)
1400 0 Yucno cyounnekcoB RPDO- 5 RO — —
napamerpa
1400 1 COB-ID RPDO 1 unsigned32 RW — com*
1400 2 Tun nepegaun RPDO unsigned8 RW — com
1400 3 Bpewmst mogaBnenus PDO- unsigned16 RW — —
nocbulok. He ncnone3yercs
it RPDO.
1400 4 3ape3epBUpOBaH s unsigned8 RW — —
COBMECTUMOCTH
o 1400 5 TaiimMep coObITHS B unsigned16 RW — com
f% MUJUTACEKYHAAX
r§ 1401 — KomMmyHUKallMOHHbBIE 3aII1Ch — — —
- napaMmeTpbl IPUHUMAEMOT O
= PDO 2 (RPDO 2)
gn 1401 0 Yucno cyounaekcoB RPDO- 5 RO — —
:Z% napamerpa
= 1201 1 COB-ID RPDO 2 unsigned32 | RW | — | com*
i 1401 2 Tun nepegaun RPDO unsigned8 RW — com
2 1401 3 Bpewmst mogaBnenus PDO- unsigned16 RW — —
«© nockutok. He ncnone3yercs
mist RPDO.
E 1401 4 3ape3epBUpOBaH s unsigned8 RW — —
E COBMECTUMOCTH
=
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
1401 5 Taiimep coObITHS B unsigned16 RW — com
MUJUTUCEKYHAAaX
1402 — KommyHuKannoHHbIe 3aIl1Ch — — —
napaMeTpbl IPUHAMAEMOTO
PDO 3 (RPDO 3)
1402 0 Yucno cybunaexcos RPDO- 5 RO — —
napamerpa
1402 1 COB-ID RPDO 3 unsigned32 RW — com*
1402 2 Tun nepexaun RPDO unsigned8 RW — com
1402 3 Bpewms nonasnenus PDO- unsigned16 RW — —
nockuiok. He ncnone3yercs
g RPDO.
1402 4 3ape3epBUPOBaH IS unsigned8 RW — —
COBMECTHUMOCTH
1402 5 Taiimep coObITHS B unsigned16 RW — com
o MUJUTUCEKYHAAaX
r% 1403 — KoMMyHMKanmonHsie 3aIHUCh — — —
S apamMeTphbl MPUHUMAEMOTO
- PDO 4 (RPDO 4)
- 1403 0 Yucno cybunnexcoB RPDO- 5 RO — —
= napamerpa
:Z% 1403 1 COB-ID RPDO 4 unsigned32 RW — com*
= 1403 2 Tun nepexaun RPDO unsigned8 RW — com
i 1403 3 Bpewms nonasnenus PDO- unsigned16 RW — —
2 nockutok. He ncnone3yercs
@ s RPDO.
1403 4 3ape3epBUPOBaH IS unsigned8 RW — —
Ej COBMECTHUMOCTH
= 1403 5 Taiimep coObITHS B unsigned16 RW — com
E MUJUTUCEKYHAAaX
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
1600 — [TapameTp oToOpakeHus 3aIuCh — — —
RPDO 1
1600 0 Yucno oToOparkaeMbIX 0-8 RW — com
00BEKTOB
1600 1-8 Orobpaxaembie RPDO- unsigned32 RW — com
00BEKTHI
1601 — [TapameTp oToOpaxkeHHs 3aIHUCh — — —
RPDO 2
1601 0 Ywucno otoOpaskaeMbIx 0-8 RW — —
00BEKTOB
1601 1-8 Orobpaxaembie RPDO- unsigned32 RW — com
00BEKTHI
1602 — [TapameTp oToOpaxkeHHs 3aIHUCh — — —
RPDO 3
1602 0 Ywucno otoOpaskaeMbIx 0-8 RW — —
o 00BEKTOB
r% 1602 1-8 Otobpaxaembie RPDO unsigned32 RW — com
r§ 00BEKTHI
=
1603 — [TapameTp oToOpakeHus 3aIuCh — — —
- RPDO 4
2 1603 0 Yucio oroOparkaeMbIX 0-8 RW — —
:Z% 00BEKTOB
= 1603 1-8 OTtobpaxaembie RPDO unsigned32 RW — com
i 00BEKTHI
i 1800 — KomMmyHUKallMOHHbBIE 3aII1Ch — — —
& napaMeTpsbl epe1aBaeMoro
PDO 1 (TPDO 1)
E 1800 0 Uucno cyounnekcoB TPDO- 6 RO — —
= napamerpa
E 1800 1 COB-ID TPDO 1 unsigned32 RW — com*
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
1800 2 Tun nepegaun TPDO unsigned8 RW — com
1800 3 Bpewms nonasnenus PDO- unsigned16 RW — com
NOCBUIOK, KpaTHO 100 MKc
1800 4 3ape3epBUpOBaH s unsigned8 RW — —
COBMECTUMOCTH
1800 5 TaiimMep coObITHS B unsigned16 RW — com
MUJUTACEKYHAAX
1800 6 CraproBoe 3nauenne SYNC- | unsigned8 RW — com
CUeTYHKa
1801 — KommyHuKannoHHbIe 3aIl1Ch — — —
napaMmeTphbl epe1aBaeéMoro
PDO 2 (TPDO 2)
1801 0 Yucno cyounnexcos TPDO- 6 RO — —
napamerpa
1801 1 COB-ID TPDO 2 unsigned32 RW — com*
- 1801 2 Tun nepegaun TPDO unsigned8 RW — com
f% 1801 3 Bpewms nonasnenus PDO- unsigned16 RW — com
r§ MoCkUIOK, KpatHo 100 mMkc
- 1801 4 3ape3epBUpOBaH s unsigned8 RW — —
= COBMECTHUMOCTH
= 1801 5 TaiimMep coObITHS B unsigned16 RW — com
:Z% MUJUTUCEKYHAAaX
= 1801 6 CraproBoe 3Hauenue SYNC- | unsigned8 RW — com
i CUeTYMKa
i 1802 — KomMmyHUKallMOHHbBIE 3aII1Ch — — —
k napaMeTpsl epe1laBaeéMoro
PDO 3 (TPDO3)
E 1802 0 Yucno cyounnexcos TPDO- 6 RO — —
= napaMerpa
& 1802 1 COB-ID TPDO3 unsigned32 RW — com*
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
1802 2 Tun nepegaun TPDO unsigned8 RW — com
1802 3 Bpewms nonasnenus PDO- unsigned16 RW — com
NOCBUIOK, KpaTHO 100 MKc
1802 4 3ape3epBUpOBaH s unsigned8 RW — —
COBMECTHMOCTH
1802 5 TaiimMep coObITHS B unsigned16 RW — com
MUJUTACEKYHAAX
1802 6 CraproBoe 3nauenne SYNC- | unsigned8 RW — com
CYETYMKA
1803 — KomMMyHMKanmonssie 3aIuch — — —
napaMeTphl IepeaaBaeMoro
PDO 4 (TPDO 4)
1803 0 Uucno cyounnexkcoB TPDO- 6 RO — —
napamerpa
1803 1 COB-ID TPDO 4 unsigned32 RW — com*
- 1803 2 Tun nepegaun TPDO unsigned8 RW — com
r% 1803 3 Bpewms nonasnenus PDO- unsigned16 RW — com
r§ MoCkUIOK, KpatHo 100 mMkc
- 1803 4 3ape3epBUpOBaH s unsigned8 RW — —
= COBMECTHUMOCTH
= 1803 5 TaiimMep coObITHS B unsigned16 RW — com
:Zg MIITACEKYHIaX
= 1803 6 CraproBoe 3Hauenue SYNC- | unsigned8 RW — com
i CUeTYMKa
2 1A00 — [TapameTp oToOpakeHus 3aIuCh — — —
3 TPDO 1
1A00 0 Yucio oroOparkaeMbIX 0-8 RW — —
E 00BEKTOB
= 1A00 1-8 Orob6paxaembie TPDO unsigned32 RW — com
- 00BEKThI
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Modn. u dama

MHB. N° dybn.

Baam. unb. N°

Modn. u dama

MHB. N° nodn.
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX

1A01 — [TapameTp oToOpakeHus 3aIuCh — — —
TPDO 2

1A01 0 Yucno oroOpaxkaeMbIxX 0-8 RW — —
00BEKTOB

1A01 1-8 Orobpaxaembie TPDO unsigned32 RW — com
OOBEKTEHI

1A02 — [TapameTp oToOpaxkeHHs 3aIHUCh — — —
TPDO 3

1A02 0 Ywucno otoOpaskaeMbIx 0-8 RW — —
00BEKTOB

1A02 1-8 Orob6paxaembie TPDO unsigned32 RW — com
OOBEKTHI

1A03 — [TapameTp oToOpaxkeHHs 3aIHUCh — — —
TPDO 4

1A03 0 Ywucno otoOpaskaeMbIx 0-8 RW — —
00BEKTOB

1A03 1-8 OTtobpaxaembie TPDO unsigned32 RW — com
OOBEKTEHI

2000 — AnmapartHast KOHPUTYpaIus MAacCHUB — — —

yCTpOMCTBa
2000 0 Yucno KoHPUTyparoOHHbBIX 4,7 RO — —
napaMeTpoB
2000 1 Uwuciio BXOIHBIX MUPPOBBIX unsigned8 RO — —
6510K0B 110 § OUT
2000 2 Yucnio BEIXOAHBIX TU(PPOBBIX | unsigned8 RO — —
0J10K0B 110 § OUT

2000 3 Uucio aHanoroBbIX BXO0B unsigned§ RO — —

2000 4 UYucio aHaJIoroBbIX BRIXOJOB | unsigned8 RO — —

2000 5 WNHnekc Tuna ycTpoiicTBa unsigned8 RO — —

aHaJIOTOBOTO BBOJ1a-BhIBOJIA

N3m.

Nucm | N° Qokym.

Modn. | fama
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
2000 6 PazpsigHOCTD aHAIOTOBBIX unsigned8 RO — —
BXOJIOB
2000 7 Pa3psaaHocTh aHanoroBbIX unsigned8 RO — —
BBIXOJ/IOB
2001 — Wanexc nuana3zona MAacCHUB — — —
aHaJIOTOBOTO BBOJA
2001 0 Hucno aHanoroBbIX BXOJA0B 8 RO — —
2001 1-8 WNunekc nquamaszoHa uis unsigned8 RO — —
aHaJIOrOBLIX BXOJOB 1-8
2002 — WNHunekce 9acToThl BEIOOPKHU MacCHUB — — —
(commumupoBanus) mist ALTT
aHaJIOTOBBIX BXOJIOB
2002 0 Hucno aHanoroBbIX BXOJA0B 8 RO — —
2002 1-8 Wnpnexc 4acToThl BEIOOPKH unsigned8 RO — —
s AT anamoroBeIx
- BXOJ0B 1-8
f% 2008 — Wupnexc quamaszona MAacCHUB — — —
S aHaJIOrOBOTO BHIBOJIA
- 2008 0 Yuciio aHAJIOTOBEIX BBIXOJ0B 8 RO — —
= 2008 1-8 WNHunekc nuanazona nmis unsigned§ RO — —
gn aHAJIOTOBLIX BLIXOI0B 1-8
:Zi; 2010 — Cocrostaue 1mudpoBbIX MAacCHUB — — —
= BBIXOJIOB 110 8 OUT
i 2010 0 Yucno nudpoBBIX BBIXOIOB 1-2 RO — —
2 no 8 our
B3 2010 1-2 Cocrostaue 1mudpoBbIX unsigned8 RO — —
BBIXOJ/IOB
E 2011 — Bpewmst nmonaBienus noceliok | unsigned16 RW — com
= EMCY npu K3 uudgpossix
E BBIXO/IOB
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N3m.

Nucm | N° Qokym.

Modn. | fama

Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
2012 — Macka ¢popMupoBaHus MacCuB — — —
EMCY npu K3 mis
U(POBBIX BBIXOJIOB IO 8 OHT
2012 0 Yucno nudpoBbIX BEIXOJIOB 1-2 RO — —
o § our
2012 1-2 Macka popmupoBaHus unsigned8 RW — com
EMCY
2018 — CocrositHue aHAJIOTOBBIX unsigned8 RO — —
BBIXO/IOB
2019 — Bpewmst monaBienus noceliok | unsigned16 RW — com
EMCY nmg aHajIoroBbIX
BBIXO/IOB
201A — Macka popmupoBaHus unsigned8 RW — com
EMCY npu K3 nns
AQHAJIOTOBBIX BBIXOJ/IOB
5 201B — Macka ¢popMupoBaHus unsigned8 RW — com
r% EMCY npu obpsiBe 1ienu ass
r§ AQHAJIOTOBBIX BBIXO/IOB
- 2020 — ComnocraBieHue GU3NIECKUX MAacCHUB — — —
_ 1 JIOTHYECKUX CUETYUKOB
= 2020 0 Uwucno noruyeckux 6 RO — —
:Zj CUYETYMKOB
= 2020 1-6 Howmep ¢uznueckoro unsigned8 RW — —
i CUeTYMKa
i 2021 — 3HaA4YEeHUS JIOTHYECKUX MAaCCHUB — — —
§ CUETYMKOB
2021 0 Uucno noruyeckux 6 RO — —
E CUYETYMKOB
E 2021 1-6 3HaueHne JTOTUIYECKOTO unsigned32 RO na —
2 CUeTYHKa
; /lucm
4 MPPY.L2L257.018P3 46




000 «I'K MOMK»

Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
2022 — Macka cOpoca (oO0HyseHus) | unsignedl6 WO hit:} —
(UBUYECKUX CUCTUYNKOB
2030 — WHpeke Taiimepa cCKOpocTH MaccHuB — — —
n3MeHeHus 3Hadenus LAII
2030 0 Yuciio aHAJIOTOBEIX BBIXOJ0B 8 RO — —
2030 1-8 WHpeke Taiimepa cCKOpocTH unsigned8 RW — app
n3MeHeHus 3Hadenus LAII
JUISL aHAJIOTOBBIX BBIXOZOB 1-
8
2031 — WNupeke mara ckopocTu MacCHUB — — —
n3MeHeHus 3Hadenus ATl
2031 0 Yuciio aHaJIOTOBEIX BBIXOJ0B 8 RO — —
2031 1-8 WNupaexc mara ckopoctu unsigned8 RW — app
n3MeHeHus 3Hadenus ATl
JUISL aHAJIOTOBBIX BBIXOOB 1-
5 8
r% 2110 — Homep CAN-y3na ans unsigned8 RW — sub5
S COXpaHEHHs B
= o
SHEPrOHE3aBUCUMOMN MaMsATH
_ 2111 — HNHnekc OUTOBOM CKOpOCTH unsigned8 RW — sub6
= JUTSL COXPaHCHHSI B
:Zg JHEPrOHE3aBUCUMOM NIaMATU
= 2402 — Utenue u nepeycraHOBKa MAacCHUB — — —
i (pU3HYECKHX CUETUHMKOB
> 2402 0 THeno pr3MdecKnx 8, 16 RO — =
§ CUETYMKOB
2402 1-16 UteHune u mepeycTaHoB unsigned32 RW — —
E ¢u3nueckux cyeTynkoB 1-16
S
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Modn. u dama

VB, N° Qudn.

B3am. uHb. N°

Modn. u dama

MHB. N° nodn.

000 «I'K MOMK»

Wnnekc

(hex)

Cyo-
WHJICKC

(hex)

HasBanue oOnekra

Ty umm
IUana3soH

JTAHHBIX

Tun

JOCTyTIa

PDO
Srdo

Coxpa-

HCHHC

2421

Macka pa3penieHus
MIpephIBaHUS JIJIs

(U3UYECKUX CUCTUIUKOB

MacCCuB

2421

Yucno pusndecknx

CUCTYHUKOB

8,16

RO

2421

1-16

Macka paspereHus
IIPEPBIBAHUS IS

bu3IecKuX cueTIYnKoB 1-16

unsigned§

RW

app

2422

Macka c4eTUnKOB, IS
KOTOPBIX MPOU30LLIO0
npepeiBanue. Kaxaomy
CYETUMKY COMOCTABJICH OJIUH

OUT MAacKHU.

MacCCuB

2422

UYucno 32-pa3psiHbIx OaHKOB
MCTOYHUKOB IPEPHIBAaHUS

CUCTYHUKOB

RO

2422

[TepBbIit 6aHK UCTOYHUKOB

npepbIBaHUSA 1JIs1 CUCTUYNKOB

1-16

unsigned32

RO

2423

Ob6miee paspernieHue

npepbIBaHUSA 1JIs1 CUCTUYNKOB

boolean

RW

com

2424

BepxHss ycraBka
IIPEPBIBaHMS IS

(OUBUYECKUX CUCTUYNKOB

MacCCuB

2424

Yucno pusndecknx

CUCTUHUKOB

8,16

RO

2424

BepxHnss ycraBka

MpephIBaHUS JIJIs

¢u3nueckux cyeTynkoB 1-16

unsigned32

RW

app

N3m.

Nlucm

N dokym.

Modn. | fama
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
2426 — VYcraBka pazHocTH MAacCHUB — — —
BO3HUKHOBEHUS TPEPHIBAHUS
TSt QU3UIECKIX CUETYMKOB.
2426 0 Yucno ¢pusnveckux 8,16 RO — —
CUETYMKOB
2426 1-16 VYcraBka pasHocTu unsigned32 RW — app
BO3HUKHOBEHUS IPEPHIBAHHUS
JUTsE PU3NYECKUX CUETUYMKOB
1-16
6000 — UYrenune unuppoBbIX BXOJIOB MaccHuB — — —
no 8 our
6000 0 Yuco mudpoBbIX BXOIOB 10 1-2 RO — —
8 our
6000 1-2 UreHnue nupoBhIX BXOJIOB, unsigned§ RO na —
Bcero J1o 16 our
5 6002 — WNuBepcust ypoBHS 1TU(PpOBBIX MAacCHUB — — —
r% BXOJIOB 110 8 OUT
r§ 6002 0 Yucno nudpoBbIX BXOJOB MO 1-2 RO — —
- 8 our
_ 6002 1-2 WNuBepcust ypoBHs 1iudpoBeiX | unsigned8 RW — app
g’“ BXOJIOB, BCETO 0 16 OuUT
:Z% 6005 — Ob6miee paspernieHue boolean RW — com
= MpephIBaHMs 1715 HUPPOBBIX
i BXOJIOB
i 6006 — Macka npepbIBaHMsI 110 MaccHuB — — —
§ T000My U3MEHEHHIO
JIOTUYECKOT0 YPOBHS 8
% OWTOBBIX BXOJIOB
E 6006 0 Uwucno nuudpoBbIX BXOIOB IO 1-2 RO — —
2 8 our
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
6006 1-2 Macku npepbsIBaHUS 110 unsigned8 RW — app
T000MYy U3MEHEHHUIO, BCETO
1o 16 our
6007 — Macka npepbIBaHMsI 110 MaccHuB — — —
W3MEHEHUIO YPOBHS 8
OUTOBBIX BXOIOB C
JIOTHYECKOTO HYJISl Ha
JIOTHYECKYIO €TUHHILY
6007 0 Yuco mudpoBbIX BXOIOB 11O 1-2 RO — —
8 our
6007 1-2 Macku npepbIBaHUs 110 unsigned8 RW — app
m3menennio 0 —> 1, Bcero
1o 16 our
6008 — Macka npepbIBaHMsI 110 MaccHuB — — —
WU3MEHEHHUIO YPOBHS 8
5 OUTOBBIX BXOIOB C
E JIOTUYECKON €IMHUIIBI Ha
% JIOTUYECKUM HOJIb
= 6008 0 Yucno uudpoBbIX BXOIOB IO 1-2 RO — —
. 8 out
E’“ 6008 1-2 Macka npepbIBaHMsI 110 unsigned8 RW — app
:Zj n3MeHeHuto 1 —> 0, Bcero
= 1o 16 our
% 6200 — 3anuck UQPOBBIX BHIXOIOB MAacCHUB — — —
e% o 8 our
S
o) 6200 0 Yucno nudpoBBIX BEIXOJIOB 1-2 RO — —
no 8 our
% 6200 1-2 3anuck U@POBBIX BEIXOJOB, | unsignedd RWW hit:} app
E Bcero J1o 16 our
2
; /lucm
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
6202 — WNuBepcust ypoBHS 1TU(PpOBBIX MAacCHUB — — —
BBIXOJIOB 110 8 OUT
6202 0 Yucno nudpoBBIX BEIXOJIOB 1-2 RO — —
no 8 our
6202 1-2 WNuBepcust ypoBHs 1iudpoBeIX | unsigned8 RW — app
BBIXOJIOB, BCEro 10 16 Out
6206 — Pexxum ommbku st MacCuB — — —
M (PPOBBIX BHIXOJIOB IO 8 OUT
6206 0 Ywucno mudpoBbIX BEIXOI0B 1-2 RO — —
no 8 our
6206 1-2 Pexxum ommoOku 1mudpoBbIx unsigned8 RW — app
BBIXOJIOB, BCETO 10 16 OUT
6207 — 3HaueHue npu MaccHuB — — —
BO3HUKHOBEHHU OIIUOKU ISt
BBIXOJIOB 110 8 OUT
- 6207 0 Ywucno mudpoBbIX BEIXOI0B 1-2 RO — —
r% no 8 our
S 6207 1-2 3Havenue npu omubKe 11 | unsigned8 RW — app
- U (POBBIX BHIXOJOB, BCETO
= 1o 16 6ur
gn 6208 — Macka ¢punbTpa A BEIXOI0B MacCHUB — — —
:’z% no 8 our
= 6208 0 Ywucno mudpoBbIX BEIXOI0B 1-2 RO — —
i 1o 8 our
2 6208 1-2 Macka ¢unbTpa s unsigned8 RW — —
o U (POBBIX BHIXOJOB, BCETO
1o 16 our
E 6401 — Urenue 16-pa3psaaHbix MacCUB — — —
E aHAJIOTOBBIX BXOJIOB
E 6401 0 Yucio aHaJIOTOBEIX BXOIOB 8 RO — —
; /lucm
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
6401 1-8 Utenue 16-pa3psaaHbx integer16 RO na —
aHaJIOrOBLIX BXOJOB 1-8
6403 — UreHue aHaIOrOBBIX BXOJIOB MacCuUB — — —
B hopmare c riaBaroei
TOYKOM
6403 0 Yucito aHAJIOTOBBIX BXOJ0B 8 RO — —
6403 1-8 YreHre aHAJIOTOBBIX BXOJ0B real32 RO na —
1-8 B hopmarte ¢ miaBarorieit
TOYKOM
6411 — 3anuch 16-pa3psaHbIX MacCUB — — —
AQHAJIOTOBBIX BBIXOJ/IOB
6411 0 Yuciio aHaJIOTOBEIX BBIXOJ0B 8 RO — —
6411 1-8 3anuch 16-pa3psaHbIX integer16 RWW na app
aHAJIOTOBBIX BBHIXOJOB 1-8
6421 — Macka pa3penieHus MAacCHUB — — —
o MpephIBaHMS JIJIs1 aHAJIOTOBBIX
5
b= BXOJIOB
pumn }
S 6421 0 Uwrcno aHaJIoroBBIX BXOJ/IOB 8 RO — —
 —
6421 1-8 Macka paspemieHus unsigned8 RW — app
- MIPEPBIBAHMUSI JIJIsI aHATIOTOBBIX
nw
= BX0/I0B 1-8
dzj 6422 — Macka aHaJIOTOBBIX BXOJIOB, MAacCHUB — —
T
i
MO0 KOTOPBIM MPOHU3OIILIO
= npepeiBanue. Kaxaomy
[{=n)
pu
- AHAJIOTOBOMY KaHaJy
[w)
o) COTIOCTABJICH OJTUH OUT
MAacKH.
E 6422 0 Yucno 32-pa3psiHbIx OaHKOB 1 RO — —
m
2 MCTOYHHKOB TPEPBIBAHUS
[
i=
 —
=
[gum)
o
[
s /lucm
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Modn. u dama

MHB. N° dybn.

Baam. unb. N°

Modn. u dama

MHB. N° nodn.

000 «I'K MOMK»

Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
6422 1 [TepBbrit 6aHK UCTOYHUKOB | unsigned3?2 RO — —
IpephIBaHMs AaHAJIOTOBBIX
BX0/I0B 1-8
6423 — Oob1ee paspernieHue boolean RW — com
IpephIBaHMS JIJIsl aHAJIOTOBBIX
BXOJIOB
6424 — [MenouncnenHas BepxHss MacCUB — — —
yCTaBKa BO3HUKHOBEHUS
MpEepPhIBaHMS OT aHAJIOTOBBIX
BXOJIOB
6424 0 Hucno aHanoroBbIX BXOJA0B 8 RO — —
6424 1-8 3HayeHNEe BEPXHEN yCTaBKU integer32 RW — app
JJI AHAJIOTOBBIX BXOJ0B 1-8
6425 — IlenouncnenHas HUXKHSSA MaccuB — — —
yCTaBKa BO3HUKHOBEHUS
MpEepPBHIBaHMS OT aHAJIOTOBBIX
BXOJIOB
6425 0 Hucno aHanoroBbIX BXOJA0B 8 RO — —
6425 1-8 3HayeHUE HMKHEW YCTaBKU integer32 RW — app
JJI1 AaHAJIOTOBBIX BXOJ0B 1-8
6426 — be33HakoBas ycraBka MaccHuB — — —
abCOIOTHON Pa3HOCTH
BO3HHUKHOBEHUS IPEPHIBAHUS
OT aHAJIOTOBBIX BXOJIOB
6426 0 Hucno aHanoroBbIX BXOJA0B 8 RO — —
6426 1-8 3Ha4YeHUE YCTaBKU unsigned32 RW — app
aOCOJIIOTHOM Pa3HOCTH
aHaJIOTOBBIX BXOAOB 1-8

N3m.
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Nunekc | Cy6- Ha3Banue o6bexTa Tun nmm Tun PDO | Coxpa-
(hex) | umgekc muana3oH | gocryma | Srdo | HeHue
(hex) JTAHHBIX
642E — Beanunna cMmenesus st MAacCHUB — — —
AQHAJIOTOBBIX JAaHHBIX B
dbopMaTe ¢ raaBaromiei
TOUYKOM
642E 0 Yucao aHaJIOTOBEIX BXOIOB 8 RO — —
642E 1-8 Benuunna cMemenus 1uis real32 RW — app
AQHaJIOTOBBIX BXOJIOB 1-8
642F — Macmrrabupyromuii MacCuB — — —
MHOXHUTENb JIJIs1 aHAJIOTOBBIX
TaHHBIX B (popmare ¢
TJIABAIOIIEH TOUKOU
642F 0 Yucao aHaJIOTOBEIX BXOIOB 8 RO — —
642F 1-8 Macurrabupyromumii real32 RW — app
MHOYKHUTENb JIJIS aHAJIOTOBBIX
BXO0J10B 1-8
5 6443 — Pexxum ommOku 11t MacCHUB — — —
E
S AHAJIOTOBBIX BHIXOJI0B
s
r§ 6443 0 Yucno aHaIOrOBBIX BBIXO/IOB 8 RO — —
 —
6443 1-8 Pexxum ommbku ayis unsigned8 RW — app
, aHaAJIOTOBLIX BBEIXOIOB 1-8
=
[Qe=]
= 6444 — IlenouncnenHoe 3HaUYCHUE MaccuB — — —
=
< AHAJIOTOBBIX BBIXOJIOB TIPH
i
omuoOKe
D? 6444 0 Yuci1o0 aHAJIONOBBIX BEIXOIOB 8 RO — —
[Neu]
ju
- 6444 1-8 Lenouncnennoe 3HaueHne integer32 RW — app
5
faa aHaAJIOTOBLIX BBEIXOIOB 1-8
MpHU OIIHUOKE
=)
£
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m
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c
[gum}
o
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=
m
o
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HEHM | UM3me | 3amen | HoBbl | AHHY | JUCTOB B | TIOKYM HOMEP Cb
€ HEHH €HHBI X JIUpOB JOKYMCH C€HTa COIMpOBOAUT
BIX X aHHBI T €JIbHOTO
X JIOKYMEHTa
o
E
=)
[qum)
pumn }
=
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nw
ju p}
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=
Y}
T
i
=
[}
pu
jun |
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