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1. BaXHble npuMmeyaHus

rlOJ'IyI'IpOBOJJ,HMKOBOG o6opyp,OBaHv1e nMmeeT aKcnnyaTaunoHHbIe XapakTepUCTUKU, OTIINYHbIE OT
ANeKTpomMexaHn4eCcKoro.

YkasaHusa no 6e3onacHocTy B cnyyvyadax npumMeHeHunsa, yCTaHOBKU N TEXHUYECKOro OGCJ’Iy)KVIBaHVIFI
nonynpoBo4HUKOBbLIX yCTpOVICTB ynpaslieHnA ONn1UCbiBakOT HEKOTOPbIE BaXXHble pa3fnmnyna mexay
nonynpoBogHNUKOBbIM O60pyﬂ,OBaHMeM M NPOBOAHbIMU 3MEKTPOMEXAaHNYECKUMU yCTpOIZCTBaMM.

N3-3a aTUX pasnuuuin, a Takke 1M3-3a 60bLLIOrO pa3HOO6pa3vs MPUMEHEHWI NMOYNPOBOAHVMKOBOTO
o6opynoBaHus, Bce Nvua, OTBETCTBEHHbIE 3a NPpUMeHeHWe 3TOro 060pyAoBaHUS, OOMKHbI YBeaUTLCS, YTO
Kaxxgoe npegnonaraemMoe nNpyMeHeHne 4aHHOro 06opyaoBaHus ABNAETCS NPUEMNEMbIM.

Hu npu kakux obcTositensctBax CREVIS He HeceT OTBETCTBEHHOCTM 3a NPSIMOW UIN KOCBEHHbIV yLLepb,
BO3HWKLUMIA B pe3ynbTaTe UCMOMb30BaHUS U NPUMEHEHNST 3TOro 060pyaoBaHUS.

MpuMepbl U AnarpamMmmMbl B 3TOM PYKOBOACTBE NPUBEAEHbI UCKITHOYNTENBHO B UMNNIOCTPATUBHLIX Lensx. N3-3a
MHOXeCTBa (pakTopoB 1 TpeboBaHWI, CBA3AHHBLIX C KAKUM-NTMBO KOHKPETHbIM NpuMeHeHnem, CREVIS He
MOXeT HECTM OTBETCTBEHHOCTb 3a (PaKTMYecKoe UCMNoSb30BaHNe, OCHOBAHHOE Ha NpMMepax U cxemax.

MpeaynpexaeHue!

HecoGniogeHne UHCTPYKLMIA MOXET NPMBECTU K TpaBMaM, NoBpexaeHuto o6opyaoBaHus unm
B3pbIBY.

He nogknioyaiite MoAynu 1 NpoBoAa Npu BKIKOYEHHOM NUTaHUK CUCTEMbI. B NPOTMBHOM criyyae 3To MOXeT
BbI3BaTb SMEKTPUYECKYIO AYry, KOTOpas MOXET NMPUBECTU K HEOXUAAHHbLIM U NMOTEHLUMANbLHO OMacHbIM
BO3AEeCTBMSM NONEBbLIX YCTPOUCTB. [Mpu aneKTpryeckoii ayre BO3HUKAeT ONacHOCTb B3pbiBa B OMACHbIX
30Hax. Y6eamTech, 4To obracTb NoakntoyeHust 6esonacHa, Unm oTKioYUTe NUTaHne CUCTEMbI
HaZnexalym obpasomM nepes NoAKMYEHNeM Mogynen.

He npukacaviTecb k KNeMMHbIM KOfloAKkam Unm Moaynsiv BBoAa-BbiBO4a BO BpeMsi paboTbl cuctemMsl. B
NPOTUBHOM Criy4ae 3TO MOXET MPUBECTU K NMOPaXKEHWUIO SNEKTPUYECKMM TOKOM MU HEUCMPABHOCTH

yCTpOuCTBa.

HepxuTecb Nnoganblue OT CTPaHHbIX METaNIMYecKnx NpeamMeToB, HE CBA3AHHLIX C YCTPONCTBOM,
3NEKTPOMOHTaXHbIEe paboTbl 4OIMKHBI KOHTPOIMPOBATLCS NHXEHEPOM-3TIEKTPUKOM. B NpoTUBHOM
cny4yae 3TO MOXeT NpuBeCTU K BO3ropaHuio, NopaxXeHuto 3aNekKTpnu4eCKkMmM ToOKOM Ui HemcnpaBHOCTU
YCTPONCTBA.

OcTopoxHo!

HecoGniogeHne MHCTPYKLMIA MOXET NPMBECTU K TpaBMaM, NOBpPeXAeHUI0 060pyAoBaHUA Unu
B3pbiBy. [MoxanyicTa, crnegyinTe UHCTPYKLUUAM HUXe.

lMepen nogkntoyeHeM NpoBepbTE HOMUHAMBHOE HaMpsXKeHWe 1 KINeMMHYI0 Konoaky. N3berarte mecT ¢
TemnepaTypow 6onee 50 °C. N3beraiiTe nonagaHns NpsAMbIX COMHEYHbIX Ny4en.
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MNaberanTte mecT ¢ BnaxHocTblo 6onee 85%.

He pasmellaiiTe Mogynu psSaoM ¢ NErkoBocniamMeHsiloWmyMUcs matepuanami. B npotmeHoM cniyyae 310
MOXXET Bbl3BaTb Noxxap.

He ponyckarite npamoro npubnmxeHus K HUM Kakon-nnbo subpauumu.

BHMMaTenbHO 03HAaKOMbTECH CO cneundukauusMm Moaynen, yoeauTech, YTO BXOAHbIE U BbIXOLHbIE
MOAKIHOYEHUS BbINOSHEHbI B COOTBETCTBUN C 3TUMM crieludumkaumamm. Ons noaknioYeHms Ucnonb3ynte
cTaHgapTHble kabenu.

Mcnonbayiite Mogynu B cpefe Co CTENEHbIO 3arpa3HeHns 2.

1.1. MHCTpyKUMA no 6e3onacHocTun

1.1.1. CumBornbHbLIe 0003HaYeHUs

DANGER OnpepnensieT MHOPMAaLIMIO O MeToAax UM 06CToATENbLCTBAX, KOTOPLIE MOTYT Bbi3BaTb

B3pbIB B OMacHom cpefe, YTO MOXET NMPUBECTU K TpaBMam, CMepPTU, MatepuarnbHoOMy
ylep6y unm sKOHOMUYECKUM MOTEPSAM

YRR | OnPenensieT nHgopmauuio, KoTopasi MEET PeLLalOLLEE 3HAUEHNE AMISt YCMIELIHOTO
MPUMEHEHWS U NMOHUMaHWs MPOAYKTa

ATTENTION OnpegenseT nHopMaLmio 0 MeToaax Unn obcToaTenbCTBax, KOTopble MOryT MPUBECTU K
TpaBMam, MaTepuansHoMy yuiepby un SKOHOMUYECKUM MOTEPAM.

[laHHbBIN CMMBON MOMOXET BaM UOEHTUMULMPOBATL ONAcHOCTb, N3bexaTtb eé nnm
pacnos3HaTb NocneacTeus

>

1.1.2. MpumeyaHnsa no 6ezonacHoOCTH

DANGER Monynu ocHalleHbl 3NIEKTPOHHBIMM KOMIMOHEHTaMU, KOTOpble MOTYT ObiTh paspyLleHb!
anekTpocTaTU4yeckum paspsgom. Mpu obpalleHnn ¢ mogynsamu yéeamTech, YTo

oKpyXatowasi cpefa (noau, paboyee MECTO M ynakoBKa) XOpOoLUO 3a3emsieHbl. He

>

anKacaVlTer K NPOBOAALLMM KOMMOHEHTaM, BbiBOAaM LWNHbI G-Bus.

1.1.3. CepTudmkaums

c-UL-us UL Listed Industrial Control Equipment — ceptudukaums ansa CLUA n Kanagp! (UL File E235505)

CE Certificate - EN 61000-6-2; YCTOMUYMBOCTb K 3r1eKTpOMarHUTHbIM nomexam EN 61000-6-4;
OneKkTpomMarHuTHas ammccus

Reach, RoHS (EU, CHINA)
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2. Cneundukauuma

2.1. GN-9386
2.1.1. Cxema nogknoyeHus

........ p System Power [6Vdc]
I T P System Power [GND)
Ethernet ECAT IN
RJ-45 —P
—— (-Bus Signa
Ethemet  ECAT OUT 2ay
RJ-45 System Power
v

:i

n

a

a

| ]

]

|| f

: g:{.\. Field Power

' ..... # Field Power (ONdc)
H ----- *+ Field Bowar (24Vdc)
o =
—T—
Configuration Pars |
{Modbus/RS-232)

KoHTakT OnucaHue curHana OnucaHue curHana KoHTakT
0 CucrtemHoe nuTaHue, 24 B CuctemHoe nutaHue, 0 B 1
2 CucteMHoe nuTtaHue, 24 B CuctemHoe nutaHue, 0 B 3
4 FG FG 5
6 NMoneBoe nutaHue, 0 B Nonesoe nutaHue, 0 B 7
8 Nonesoe nutaHue, 24 B NoneBoe nutaHue, 24 B 9
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2.1.2. UugukarTopbl
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Ne ®DyHkumusa /| OnucaHve LBet
MOD Crartyc moayns 3enéHbin/ KpacHbin
RUN Cratyc coemHeHus 3enéHbin
ERROR Cratyc ownbku (EtherCAT) KpacHblii
10S CraTtyc moaynen paclwumpeHus 3enéHblin/ KpacHbiin
System CraTtyc CMCTEMHOro NUTaHNs 3enéHbin
Power
Field Power CraTyc nonesoro nUTaHus 3enéHbin

2.1.3. lHgukaTop COCTOAHMUA

Uuaukatop «MOD»

Crartyc

UHauvkaTop

OnucaHue

HeT nutaHusa

NHaunkaTop He roput

HeT nutanus

HopmanbHas paboTta

MHaukaTop ropuT 3enéHbim

HopmanbHas pabota

MHnymanmnsauus

MHaukaTop muraeT 3enéHbim

NHnunanusauus napameTpos B
EEPROM

HesHauutenbHas
owmbka moayns

NHamkaTop MuraeT KpacHbIM

HesHaunTenbHasa owmnbka moayns
(owmnbKa KOHTPONBHOM CYMMBI
EEPROM)

HewucnpaBHocTb
mMoayns

NHamkaTop roput KpacHbIm

HeucnpaeHocTb moayns (owmbka
NamsTy Uy CTOPOXeBOro Tanmepa)
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Crartyc Mupukatop

OnucaHue

MHnymanmnsauus MHaukaTop He roput

Muuumanusauus EtherCAT
yctponctea (INIT)

MoaroToBka k paboTte MHaukaTop muraeT 3enéHbim

MogroTtoBka k pabote EtherCAT
ycTtponctea (PREOP)

BesonacHas paboTta WHavkaTop 0gHOKpPaATHO MUraeT 3eMnéHbiM

BesonacHas pabota EtherCAT
ycTpoincTtea (SAFEOP)

NHamkaTop neproanyeckm N3MeHsieT SpKOCTb

HavanbHas 3arpyska ..
CBeYeHUud 3erieHblM

HauanbHas 3arpy3ka EtherCAT
ycTponcTtea (BOOT)

HopmanbHas paboTta WHavkaTop roput 3enéHbim

HopmanbHas pabota EtherCAT
ycTponcTea (Operational)

UHamnkaTop «ERR»

Cratyc Uupukatop OnucaHue

HeT owmnbkm WHankaTop He roput HeT ownbkun

HexoppekTHas WHavkaTop MuraeT KpacHbIM HekoppekTHas koHuUrypauus
KOHUrypaLWS n p p pp ypau
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Crartyc

UHauvkaTop

OnucaHue

HeT nutanusa

NHaukaTop He ropuT

HeT nutanus

HeT obmeHa gaHHbIMU

MHaukaTop muraeT 3enéHbim

BHYTpEeHHsIs1 LWMHA B HOpME, HO HeT
obmeHa gaHHbIMU

HopmanbHas paboTta

MHaukaTop ropuT 3enéHbim

HopmanbHas pabota

Owmnbka obmeHa no
BHYTPEHHEN LUNHE

NHamkaTop roput KpacHbIm

Mo kpanHe mepe oanH U3 Moaynen
pacLuMpeHns Haxo4MTCS B COCTOSIHUAM
OWKMBKM (M3MeHEHa KOHUrypaums
KOp3uHbI BO BpeMs paboTbl, owmbka
obMeHa No BHYTPEHHEN LUUHE,
HeKoppeKTHbIN napameTp Vendor
Code)

Owunbka
KOHpurypaumm
MOAYNen paclunpeHms

NHamkaTop MuraeT KpacHbIM

Owwubka npu HMUManmM3aLmm Mmogynen
paclmpeHuns (HEKOPPEKTHbIN ID
MOAYNS pacLUMpeHus], MPeBbILLEH
MaKkCUMarbHbIA 0O bEM OaHHbIX
MOoZynen paclmpeHusl, HeT Moaynen
pacLIMpeHms, CIIMLLKOM MHOTO
Moayrnen paclumpeHnus, owmodka
WHMLManusaumm)
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2.1.4. TexHU4YECKUNE XapaKTepPUCTUKU

MapameTpbl

TexHMYecKue xapaKTepUCTUKU

XapakTepucTuku moayns

CuctemHoe nutaHue (UL)

HanpshkeHne nutanunsa: HommHanbHoe 24 B (DC), knacc 2

CucteMHoe nutaHue

HanpsxeHne nutaHua: HommHanbHoe 24 B (DC)
IwnanasoH HanpsbkeHus: 15 ~ 30 B (DC)
3awmra oT HanpskeHns 00paTHON NONAPHOCTH

PaccesiHne molHocTm

HomuHanbHoe 70 MA (24.0 B, DC)

Tok Ha MoaynK paclMpeHus

1.5 A (5.0 B, DC)

N3onauwms

CucTeMHoe NUTaHne K BHYTPEHHEN Noruke: HeT M3onaumum
CuctemMHoe NuTaHve ApaiiBepa BBoAa / BbIBOAA: €CTb M30MALUS

Monesoe nutaHue (UL)

HanpshkeHne nutanunsa: HommHanbHoe 24 B (DC), knacc 2

lMoneBoe nutaHune

HanpspkeHune nutaHus: HomuHanbHoe 24 B (DC).
Makcumym 30 B (DC)

* [lInanasoH HanpshKeHWs NoNeBoro NMMTaHus OTNM4aeTcs B
3aBMCUMOCTU OT MOAYNSA pacLUMpeHns

Twvn npoBOAHMKOB

Kabenb BBOAa/BbiBOAA Makc. 2.0 mm2 (AWG 14)

KpyTawmin MOMEHT

0.8 Hv

Macca

167 r

Pasmep moayns

54 MM x 99 MM X 70 Mm

AkcnnyaTauvoHHas cneundukaumns

TemnepaTypa akcnnyatauuu 20 °C ~60 °C
Temnepartypa akcnnyatauum (UL) 220 °C ~ 60 °C
TemnepaTypa xpaHeHus 240 °C ~85 °C

OTHOCUTENbHas BNaXHOCTb

5% ~ 90% 6e3 obpasoBaHna KOHAEHCATa

MoHTax

DIN-peiika

O6wasa cneundunkaumsa

YAaponpo4HOCTb

IEC 60068-2-27

YCTONYMBOCTb K BMOpauun

Ha ocHoBaHuu IEC 60068-2-6
DNVGL-CG-0039: knacc Bubpauuu B, 49

3neKTpomarH NUTHada smuccua

EN61000-6-4/ALL: 2011

YCTONYMBOCTb K 3NIEKTPOMArHUTHLIM
nomexam

EN 61000-6-2: 2005

MecTo ycTaHoBKK

Bo3amorkHa BepTuKanbHas Y ropusoHTanbHas ycTaHoBKa

CepTtudumkaTbl

CE, UL, FCC
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2.1.5. XapakTepuctukm nHtepdenca

MapameTpbl

XapakrepucTtukm uHtepcenca

Twvn aganTtepa

Bepnomoe yctponicteo (Slave), EtherCAT ID

MpoTokon obmeHa

EtherCAT

Konuuectso moaynen paclumpeHus

Makcumym 63 moayns

O6bEM aaHHbIX Moaynen
pacwmpeHmns (BxoaHble + BbIXOAHbIE)

Makcumym 128 Barita Ha Mmogynb pacLUMpPEHUs]

KonuuecTtBo BeJOMbIX YCTPOWCTB

OrpaHuyeHo crneumdukaumern npotokona EtherCAT (65535)

CKopocCTb nepefaymn AaHHbIX

100 M6/c

KoHHekTOp

RJ-45, 2 KOHHEKTOpa

HacTtporika IP-agpeca

He Tpebyetcs

WHaunkaTopbl

6 MHONKaTOPOB cTaTyca (3enEHbIN / KpacHbIN)

MocnenoBaTenbHbIA NOPT

RS-232 gna Modbus RTU, cepBUCHbBIX YHKLMIA UM NaHenm
oneparopa

HacTpoliku nocnegoBaTenbHOro
nopta (prKCMpoBaHHbIE)

Appec: 1

CkopocTb nepegaumn gaHHbeix: 115200 604
KonuyectBo 6UT gaHHbIX: 8

KoHTponb 4étHocTu: HeT (None)
KonuyectBo cTtonoBbIx OuT: 1

PacnonoxeHune mogyns

Camas neBasi no3nuus B KOp3unHe
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3. MabapuTbl
3.1. GN-9386

@mﬁg
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4. MoHTax

4.1. inpuHa Kop3uHbI aganTepa

MakcrumanbHoe konmnyecTBo moayrnen pacwmpenuna ana GN-9386 — 63 mogyna. Takum obpasom
MakcuMmarbHas LWMprHa Kop3uHbl agantepa coctasnseT 810 mm (54 mm + 63 * 12 mm).

4.2. MoHTaX n AeMOHTaX moaynen

@ Pull out

i

\/

|
% g_; Lock @ Unlock
OR:

Zi

Kak nokasaHo Ha puCyHKe Bbllle (cnesa), ansa dpukcaumum mogynsa cepum G ero cnegyet 3akpenuTb
Ha DIN-penke dukcupyrowmmn 3atlénkamu. [nsg aToro OTKMHbTE BEPXHIOK YacTb (PUKCUpyloLLen
3aLLUENKMN.

YT06bI BbITAWMTL MOAYIb cepun G, OTKPOUTE (OUKCUPYIOLLLYIO 3aLLENKY, KaK NoKa3aHO Ha pUCYHKe
Bbilwe (cnpasa).
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4.3. RTB (Cb€MHbIN KNEMMHbIN 6MOK)

Ons yﬂ06CTBa MOHTa)ka BCsi KNeMMHas KOnoAka MOXeT ObITb CHATA, Kak 3TO NokasaHo Ha
PUCYHKe BblLLE.

Ha RTB B BepxXHEN 4acTh KONOLKN €CTb (PUKCUPYHOLLMIA PbIYaXOoK A1151 €€ NErkoro CHATKUS.
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4.4. Kak npaBMnbHO NOAKMOYUTL NUTaHUE aganTepa

— —
- EE
L]
@ o ~
@ CREVIS | \J Q Q
| System : 'J ® ’;‘_T g
! power |
i I
i
T T =
Q29
= 3PN el
m - = ® 9
]! Field | J 2 B
— ! power |
’ !

CyuwiecTByeT 4 npaBuna NogknioYeHns NMTaHns K Mogyso agantepa:

1) [Mepea nogknto4YeHNEM NPOBOAHNKOB NPOBEPbLTE CXEMY NOLKITHOYEHUS (CM. NYHKT 2.1.1);

2) Heobxogumo 3apaHee paccuntaTtb NOTpebnaemyto MOLWHOCTbL KOP3UHbI aganTepa A Toro,
4YTOOLI YOEanTbhCH, YTO Y AaHHOW KOP3MHbI OyaeT HeobxoanmbIn 3anac No MOLLHOCTMU;

3) YpoBeHb HanpsXKeHWst n 4ns CUCTEMHOrO NUTAHWS, U AN NONEBOro NUTaHUS OOUHAKOBbLI —
24 B (DC);

4) CucteMHoe NuTaHue u NoneBoe NUTaHne A0MKHO ObiTb MOAKIYEHO OT pa3HbIX
NCTOYHMKOB NUTaHMA (CM. PUCYHOK Bbilwe). B npoTnBHOM cnyvae cuctema moxeT ObiTb
noaBepXKeHa BAUSTHUIO MOMEX
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5. UHTepdenchl nepegayun gaHHbIX

5.1. CTpyKTypHasa cxema

Hutepipedc WuTtepdheic
Nonb30BaATENA WHHBI G-Bus
<:> Apantep <:>
-] ll.lu.l.l.-:.u.
pEERER T w
Onpocuuk (Master),
I10Guide Pro

Apantep
Mogynk 1
Monoyne 2

JLTY

FnlO Cepusa G

Mooynu
pacwHpeHHA

Mooyne 63
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5.2. OnuncaHue KOHTaKToB WKuHbI G-Bus

FnlO Cepusa G

O6meH gaHHbIMK mexay agantepamu cepum G (FnlO n PIO) n mogynsamu paclumpeHuns, a Takke
nepegaya CUCTEMHOrO / NONEBOrO NUTAHUS OCYLLECTBIAETCS Yepes3 BHYTPEHHIO WnHY G-Bus.
[aHHas wuHa cocTouT n3 8 koHTakToB (P1 - P8):

A

L]
El

=
I

i

—_

TR EIREIELE
SN 0N AN AN N

F7

Ne OnucaHue

P1 | CucremHoe nutanune (VCC)
P2 | CuctemHoe nutaHue (GND)
P3 | GBUSTX +

P4 | GBUS TX -

P5 | GBUSRX +

P6 | GBUS RX -

P7 | NMoneoe nutaHue (GND)
P8 | NMonesoe nutaHue (VCC)

DANGER

He npukacainTtech K KOHTakTam WnHbl G-Bus, YTOObI 3bexaTb BO3A4encTans
nomMmex 1 NoBpexaeHnn yctponcTtesa ot ESD wyma.
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5.3. PacnnHoBKa KOHHeKTopa RJ-45

KoHTakT CurHan
#1 1 TD «+»
2 TD «-»
3 RD «+»
4 -
5 -
6 RD «-»
7 -
8 -

5.4. YcTaHOBKa napameTpoB oomeHa no EtherCAT

MapameTpbl 06meHa no EtherCAT yctaHaBnuatoTcs ¢ nomolubto DIP nepekntovaTtenen Ha
kopnyce moayns. CoctosiHne ON (BBepx) o3HavaeT «BKMoYeHo», OFF (BHW3) — «BbIKIMIOYEHOY.

ON
—l-.-..ll!

DIP nepekniovaTtenb

MapameTtp OnucaHue e . T

WaoeHTudukaTop ycTpomncTea
ID ycTpoucTBa (XX, roe XX — 3HauyeHwue [BonyHbIN KO, (8 pa3psaos)
[OBOVYHOrO KoAa)
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5.5. PacnuHoBKa nocnegoBaTtenbHoro nopra (RS-232)

KoHTakT CurHan
1
2 TxD
3 RxD
Pin #1 4 GND

Pin #2
Pin #3
Pin #4

FnlO Cepua G
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5.6. Tabnuua oTobpaxkeHns

FnlO Cepusa G

Mogynu paclumpeHus cogepaTt BHYTPEHHIO obnacte namsaTtu (Tabnuuy otobpaxkeHus), B
KOTOpYIO 3anMCbIBalOT BXOAHbIE AAHHbIE (HANpUMep, C aHanoroBbIX BXOAOB) U N3 KOTOPOW
CUYUTBIBAIOT MHGOPMALMIO ANA 3anucy (Hanpumep, ANs 3anMcn COCTOAHUSA OUCKPETHBLIX BbIXOA0B).
[aHHble Tabnuy, oTOBpaXXeHns1 CO BCEX MOAYIEN pacLUMPEHNS B KOP3UHE Yepes BHYTPEHHME
npoTokonbl WuHbl G-Bus nepepatotcs B o6yt Tabnuuy, hopmmpyemyto B namaTn agantepa

Apantep

BxogHble gaHHble

Moayns 1. BX{_),ELHI:IE NaHHbIe

Mogyne 2. BxogHele gaHHbie

Mogyns 63 . BxogHble gaHHkIe

Cratyc

ObmeH ¢

apanTepoMm
BbixoAHble faHHble

Mogynt 1. BeixogHele faHHbIE

Moayne 2. BrixogHele faHHbIE

‘ Mogyne 63. BeixogHble gaHHbIe ]

Y1eHwne
‘—
— >

3anuchb

Moaynu pacluMpeHus

Moaynsb 1
Moaynb 2
Moaynb 63

O6wasa Tabnuua otobpaxeHnst B agantepe aBTomaTUYECKN NpucBanBaeTcs Tabnmuam gaHHbIX
COOTBETCTBYHOLMX MOAYNEN pacluMpeHns B obLLeM Cnncke.
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6. OnucaHue peanusauum npotokona EtherCAT
6.1. NMpoTtokon EtherCAT

Peanunsauns npotokona EtherCAT NOMHOCTLIO COOTBETCTBYET odhuLManbHon cneundmkaumm
AaHHoro npoTtokona. [JononHuTesbHble AaHHbIE MOXHO HANTU NO CrEAYHLWUM CChISTKaM:

http://www.ethercat.org — odpuumanbsHbIn cant opraHunsauumn EtherCAT Technology Group;

6.2. MNoppepxuBaemble EtherCAT 06beKTbI

WHpekc | Cy6-uHaekc ‘ OnucaHue ®narn 3HavyeHue nNo yMon4yaHuio
0x1000 Twn ycTpoincTea RO 0x00001389
HopmanbHas paborta: 0
Owunbka ceasu: 2
Owmnbka koHurypauum: 3
HeT moaynen pacwmpenus: 4
0x1001 CraTtyc WwuHbl G-Bus RO Ouwwmbka kopa .
npoussogutens: 7
HekoppeKkTHbIn Moaynb
pacwupeHus: 8
Owmnbka KOHTPOSTLHON CYMMbI
CRC: 9
0x1002 | Hewncteue onpocymka (Master) npu owmnbke RW 0
0x1008 Mmsa ycTponcTea RO GL-9086(Crevis)
0x1009 Bepcusa annapaTtHoro obecneyeHus RO GL-9086.v1
O0x100A Bepcusa nporpammHoro obecneyeHust RO 1.000
NoeHTupukaTopsbl RO 0x05
01 Koa npounssogutens (Crevis: 029D) RO 0x0000029D
02 Kop npoaykta RO 0x474C9086
0x1018 poRy
03 Bepcusa yctponcTtsea RO 0x0001000
04 CepunHbIn Homep RO OXFFFFFFFF
05 [ata Bbinycka RO 0x20200325
HacTtponku peakumm Ha olunMbku RO 0x02
OX10F1 01 Peakuusi Ha nokanbHy0 OLLIMGBKY RO 0x00000000
02 Makc. 3HayeHve cYéTumKa oWmnboK RO 0x00000004
CUHXPOHM3aLUK
MpuHuMaemble AaHHbIE OT MoAyren
pacwupenusa (RxPDO) RO Oxnn
0x1601 i
01 WHpekc moayns pacumperuns 1 RO 0x7010:01, 8
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MHgekc Mopynsi pacwmpeHus nn
nn (roe nn — uWHOeKkc nocnegHero RO 0x7010:01, 8
mMogayns)
o oo (APDO) RO | oxnn
01 MHaekc mogyna pacwmpenms 1 0x6010:01, 8
0x1A01
Mupoekc mopyns pacwmpeHus nn
nn (roe nn — wuHAekc nocnegHero 0x6010:01, 8
mMonyns)
Tun nognporpaMmmMbl CUHXPOHU3aLMM (sync RO 0x04
manager)
01 CybuHaekc 1 RO 0x01
Ox1C00 |4, Cy6uHaeKe 2 RO 0X02
03 CybuHaekc 3 RO 0x03
04 CybuHpaekc 4 RO 0x04
pacis | e ey R0 oo
01 CybuHgekc 1 RO 0x1601
T oo e R0 o2
OXIC13 | g Cy6uHaexc 1 RO 0x1A01
02 CybuHgekc 2 RO 0x1A02
GT-XXXX RO Oxnn
01 Bawnt 0 RW P 0x00
0x7010
L L
MapameTtpbl GL-9086 RO -
01 Bawnt 0 RW -
0x8000 | 02 Bawnt 1 RW -
03 Bawrt 2 RW -
04 bant 3 RW -
MapameTpbl GT-XXXX RO -
01 Bant 0 RW -
0x8nn0 -
n E::J'Ten::ro gg,z:elyng; T Rw )
0xF000 O6wue napameTpbl Mogyfen RO -
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01 WHTepBan nHaekcos moayns RO -
02 MaKCMM?HbHoe KONMYecTBoO RO )
Mogynem
Cnucok moaynen pacluMpeHUsi KOp3uHbI RO i
apanTepa
OXFO10 01 Mogyrnb 0 (GL-9086) RO 0x00009086
16 Mogaynb 16 RO 0x0000xxxx
Cnuncok ngeHTnKaTopoB 06HAPYKEHHbIX RO i
O0xF050 Moayneun paclumpeHus
o1... Cybungexc 1 RO -
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6.3. Mpumep nHterpaummn agantepa CREVIS B TwinCAT

Ona wHTerpauum cetesoro agantepa CREVIS, a Takke Bcex noggepXuBaemblx Moayren
paclmpeHus B cpeqy paspaboTtkn TWInCAT ucnonbayetca dhann-onucatens (XML dann). [JaHHbIn
dann-onucaTenb MOXHO HaWTU M CKayaTb Ha canTe Www.crevis.ru B pasgene «3arpysku». Nocne
3Toro agantep MoxeT 6bITb gobaBneH B NpoekT B cpene paspaboTkm (I/O — Devices — Add new
item).

ﬂ TwinCAT Projectd - TexseShe

File Edit “iew Project  Bulld Debug  TwinC
-o|B-a-SU P X0

: Bulld 4024.4 (Loaded) - - jo- EH |ﬂ|# ]

Sodulion Explorar
RE- o] s

Search Solution Explorer (Ch

5] Solution “TwinCAT Projectd’ (1 project)
a ol TwinCAT Projectd
bl SYSTEM
] MOTIoN
&j P
i SAFETY
i c-
& amarmics
i B vo
4 L Devices
4 = Device 2 [EtherCAT)
*B \mage
% Image-info
2 oyncUnits
Inputs
I Cuipuis
B Infolata
&d Box 1 (GL-G0EG, Cravis)
wd Box 2 (GL-B0E6, Cravis)
wd Box 3 (GL-BDBG, Cravis)
&% Mappings

W W W T T W
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[ns Toro, 4tobbl AobaenTb agantep CREVIS B rpynny ropsiiero nogkntodeHnsa (HotConnect
Group) Heo6X0AMMO LUENKHYTL MO HY>XHOMY adanTepy NPaBoi KHOMKOW MbILWK 1 HaxaTb «Add to
HotConnect Group», Kak nokasaHo Ha pUCYHKEe HUXe.

. 15
Add Now [tem...

P &P Box2 (g Ins
b EP Box 3G nezert Mew Item..
=, Mappings nsert Existing item
X Remove Drel

Save Box 1 (GL-9088, Crivig) As

Scan
0 Copy Chil-C

o Cut Ctrl+X
ith Link
e Independent Project File
& Disable
Change to Compatible Type.
Add to HotConnect group

Delete from HotConnect group

Hanee Heobxoanmo 3anycTuTb (PYHKLMIO Nepesarpy3km yCTponcTB BBoAa/BbiBoAa (Reload device,
F4). NMocne 3To MOXHO NONb30BaThCA PYHKLMUSAMU rOpsiHero NoAKMoYeHUsI.

Ele [ fitors  Wes  Dplioes W
(N = R PR R AP s )
7 I SHSTFRA - Cowdicurafen
: B 50 - Ot ouration
i~ Lamn - Configarebon
dy - e _'c-rf’lgumﬂ:‘l

- I Dedras
-5 Cenie 3 ElhweTaT)
, s Uevce 3-Urage
4= Device S-Image-infe
T Inauns
-l Culpuls
W - InfoData
[ R | M-3R Criuk)
[ -lm oy 2 i:ﬂ"l-;f-f-—ﬁ |:'I."-'=:-_=
MY Bou 3 GRS )
-#l Mappings
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7. OnucaHue peanusauum npotokona Modbus
7.1. MpoTtokon Modbus

Peanunsauns npotokona Modbus nonHocTb0 cooTBETCTBYET OhULManbHON cneundmkaumm
AaHHoro npoTtokona. [JJononHuTerbHble AaHHbIE MOXHO HANTKU NO CreayHoLWUM CCbISTKaM:

http://www.modbus.org — odmumansHbIi canT opraHmMsaumm Modbus;

http://www.modbustools.com — oduumnanbHbI canT BcnomoratensHon ytunutel Modbus Poll;
http://www.win-tech.com — oduymnansHbIn cant BcnomMmoraTensHon ytunutel ModScan32/64.

7.2. NoppepxuBaemblie Modbus doyHKuMHK

Koa dyHkuumn DyHKUUA

Cuutatb AaHHble U3 BbIXOAHbIX 6UTOBLIX perncTpos (Read Coils)

Cuutatb AaHHble UX BXOAHbIX 6UuTOBbLIX perncTpoB (Read Discrete Inputs)

Cuutatb gaHHble u3 perncTpos xpaHeHus (Read Holding Registers)

Cuutatb gaHHble U3 BXOAHbIX perncTpos (Read Input Registers)

3anucatb gaHHble B OANHOYHbIV BbixogHOW 6utoBkIn pernctp (Write Single Coil)

3anucatb gaHHble B OANHOYHbIV BbixogHon perncTp (Write Single Register)

oo |~ W|IN|F

CuutaTb AnarHoctmyeckue gaHHele (Diagnostics)

15 3anucaTtb gaHHble B HECKOJSIbKO BbIXOOHbIX OMTOBbLIX pernctpoB (Write Multiple
Coils)

16 3anucaTb JaHHble B HECKONbKO pernctpoB xpaHeHus (Write Multiple Registers)

23 CuutaTb/3anucatb AaHHble B HECKONbKO pernctpoB xpaHeHus (Read/Write
Multiple Registers)
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7.3. KapTa gononHutenbHbiXx Modbus perncrtpos

[lononHuTenbHble perncTpbl JOCTYMHbI AN YTeHUs (3anmcn) ¢ nomolbio Modbus dyHkuun 3, 4, 6
n 16. octyn K AaHHbIM ocyllecTensaeTca no Modbus agpecy, HekoTopble AaHHbIE pacnonararTcs
B Modbus peructpax He nocnegoeatenbHo. Hanpumep, ans ureHns napameTtpa «[data penusa
CIMNO» (cm. Tabnuuy HMXe) HeobxogumMo cunTaTth 2 pernctpa, HadnHasa ¢ 0x1010 (4112). Mpu aTom
B permuctpe 0x1011 (4113) pacnonaraetcst He 2i perucTp 3Toro napameTpa, a 11 pernctp

napameTpa «[laTa npoBepkM NpodykTa Ha NPOM3BOACTBEY.

7.3.1. UpeHtudmkaumoHHble aaHHble agantepa (0x1000, 4096)

Modbus agpec | Joctyn | O6bEM AaHHbIX OnucaHue
WaeHTudukatop npoussoautens = 0x029D (669),
0x1000 (4096) YrteHue 1 peructp Crevis. Co.. Ltd.
0x1001 (4097) YteHne | 1 peructp Tun yctponcTtea = 0x000C (CeTteBon agantep)
0x1002 (4098) YrteHue 1 peructp Kop npogykTta = 0x9010
0x1003 (4099) YrteHue 1 peructp Bepcusa CINO, Hanpumep, 0x0100 — aTo Bepcusa 1.00
0x1004 (4100) YteHue | 2 peructpa YHUKanbHbIN CEPUNHBIA HOMEP NPOAYKTa
CTpoka, oo 36 CTtpokoBoe onucanue npogykra (ASCII koa)
0x1005 (4101) Hrewve G6ant “GN-9386,EtherCAT ID Type, G-Series”
0x1006 (4102) YteHne | 1 peructp KoHTponbHas cymma EEPROM
0x1010 (4112) YteHue | 2 peructpa Narta penunsa CI1O
7 perucTpos CocTaBHOM naeHTUdUKaTOp:
- 1 peructp 0x1100 (4176), Modbus agpec (1, dukc.)
- 1 peructp 0x1000 (4096), NoeHTudUKaTop NPON3BOAMUTENS
0x101E (4126) YrteHue - 1 peructp 0x1001 (4097), Tun ycTponcTtaa
- 1 peructp 0x1002 (4098), Kog npoaykta
- 1 peructp 0x1003 (4099), Bepcus CINO
- 2 perucTtpa 0x1004 (4100), CepunHbIi HOMep NpoaykTa
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7.3.2. HacTtpourku agantepa u coctosiHme moayrneun pacwmpenus (0x1100, 4352)

Modbus agpec | OocTtyn O61bLEM gaHHbIX OnucaHue

3apgaTtb gencreune Begyllero ycrporictea (Master)
0x1100 (4352) UrteHue 1 pernctp npu ownbke (0 — HopmaneHasa paborta, 1 —
JencTeue OT BeayLLlero ycTponcTaea)

CTapToBbIi aapec perucTpoB BXOAHbLIX AaHHbIX

0x1102 (4354) YteHne | 1 peructp = 0x0000 (0)

CTapToBbIfi aapec PerMcTpoB BbIXOAHbLIX AaHHbIX

0x1103 (4355) UteHne | 1 peructp - 0x0800 (2048)

0x1104 (4356) YteHue 1 pernctp O6bEM perncTpoB BXOOHbIX AAaHHbIX

0x1105 (4357) YteHne | 1 peructp O6bEM perncTpoB BbIXOOHbBIX AaHHbIX

CTapToBbIfi aApec PerMcTpoB BXOAHbIX AaHHbIX B

0x1106 (4358) YUTteHue 1 perunctp 61TOBOM chopmaTe = 0x0000 (0)

CTapToBbIfi aapec perMcTpoB BhIXOAHbLIX AaHHbIX B

0x1107 (4359) UteHne | 1 peructp B1TOBOM hopmaTe = 0x1000 (4096)

OO6BbEM perncTpoB BXOAHbIX AaHHbLIX B OBUTOBOM

0x1108 (4360) | YteHue | 1 peructp cdopmarte

O6bEM perncTpoB BbIXOOHbIX AAHHbLIX B GBUTOBOM

0x1109 (4361) Ytenne | 1 peructp cpopmaT

Bpems o6HOBREHMS OaHHbIX Mogynen paclumpeHns

0x110A (4362) YteHne | 1 peructp (B 1 MKC)

Tekyuiee coctosinme DIP-nepekntoyaTenen un

0x110D (4365) Hrerne | 1 peructp COCTOSIHME MONIEBOro NUTaHUS

MaeHTudukaTopbl MOAYNEN KOP3uHbI. [1epBhbin
perucTp — naeHTudukaTop agantepa (ecnm
0x110E (4366) UteHne | Ao 33 permctpos GN-9386, To 0x9386), BTOpOW — MaeHTudukaTop
crneayoLLlero Moayns paclumpeHus (Hanpumep,
ecnn GT-3714,10 0x3714)

0x1110 (4368) YrteHue | 1 peructp KonnyecTtBo Moaynen paclumpeHms

MaeHTudukaTopbl MOAYNen KOP3uHbI. [epBbin
perncTp — naeHtudukaTtop agantepa (ecnum
0x1113 (4371) Yrtenne | oo 33 permctpos GN-9287, To 0x9287), BTOPOWN — AEHTUUKATOP
crnegywoLiero Moayns paclumpeHmns (Hanpumep,
ecnn GT-3714,10 0x3714)

Crapwwun 6anT: ctatyc Modbus, mnagwun 6ant:
BHYTPEHHUN cTaTyc (WuHbl G-Bus).
CocTtosiHne 0 o3Ha4vaeT «HeT owmnbokKy.

Craryc Modbus BHyTpeHHMN cTaTyC
0x1119 (4377) Yrtenue 1 peructp 0x00 (0): HeT owwmGok 0x00 (0): B paGoTe
0x01 (1): Owmbka 0x01 (1): Ownbka cBsA3m
DIP-nepekntovartens 0x02 (2): Owmnbka
0x40 (64): Owwnbka coeanHeHnst
CRC 0x03 (3): Owmnbka
0x80 (128): Ownbka KOHGUrypaumm
CTOPOXEBOro 0x04 (4): Het moaynen
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TanmMmepa

pacLumpeHus
0x05 (5): HeBepHoe
3HayeHue aTpubyTa
0x06 (6): MNpeBbILweH
MaKCcMMarnbHbIA 06 BEM
[aHHbIX
0x07 (7): owmbka Kopa
npou3BoanTENS
0x08 (8): owmbka TMNa
MOAYIS pacLUMpeEHnst
0x09 (9): owmbka CRC
0x80 (128): He nogaHo
noneBoe NuTaHune
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7.3.3. UHdbopmauma n HacTtponku moaynen pacwumpeHus (0x2000, 8192)
Ka)Kﬂ,bIVI MoAyIb BBOAaA BbiBOAA MMEET OANHAKOBYIO CTPYKTYPY PErMcTpoB C VIHCbOpMaLI,VIeVI n
HacTporkamMu 1 cMmeLleHne B 32 permctpa OTHOCUTENBHO APYrMX MOgyren pacLunpeHns.

Ona mogyns 1 (nepBoro nocne agantepa) AaHHbIe perncTpbl Ha4YMHaKTCA ¢ agpeca 0x2000 (8192),

ans moayns 2 — ¢ 0x2020 (8224), ana mogynsa 3 — ¢ 0x2040 (8256) u T.4., and mogynsa 16 —c

0x21EO (8672).

CwmelleHue
OTHOCUTESNbLHO
CTapTOBOro
agpeca

Mopaynb
pacwmpeHums 1

Moaynb
paclmpeHus 2

Mopaynb
pacwmpeHums 3

Mopynb
pacLmpeHus
16

+ 0x00 (+0)

0x2000 (8192)

0x2020 (8224)

0x2040 (8256)

O0x21EO (8672)

+0x01 (+1)

0x2001 (8193)

0x2021 (8225)

0x2041 (8257)

O0x21E1 (8673)

+0x02 (+2)

0x2002 (8194)

0x2022 (8226)

0x2042 (8258)

Ox21E2 (8674)

+0x03 (+3)

0x2003 (8195)

0x2023 (8227)

0x2043 (8259)

O0x21E3 (8675)

+ 0x04 (+4)

0x2004 (8196)

0x2024 (8228)

0x2044 (8260)

Ox21E4 (8676)

+ 0x05 (+5)

0x2005 (8197)

0x2025 (8229)

0x2045 (8261)

O0x21E5 (8677)

+ 0x1D(+29)

0x201D(8221)

0x203D(8253)

0x205D(8285)

0x21ED(8701)

+ OX1E (+30)

O0x201E (8222)

O0x203E (8254)

0x205E (8286)

Ox21EE (8702)

+ OX1F (+31)

0x201F (8223)

0x203F (8255)

0x205F (8287)

Ox21EF (8703)

[laHHble perncTpbl NO3BONAIOT CYMTLIBATL / 3anMcbiBaTb CrieayoLmMe napameTpsbi:

CmewweHue
OTHOCHMTENEHO OocTtyn O61bLEM gaHHbIX OnucaHue
CTapToOBOro
agpeca
+ 0x02(+2) YTteHne 1 peructp CrtapToBbIfi agpec permcTpoB BXOAHbIX OAaHHbIX
+ 0x03(+3) YTteHne 1 peructp CwmeLLeHne perncTpoB BXOAHbIX AaHHbIX
+ 0x04(+4) UrteHue 1 peructp CrapToBbIVi agpec perMcTpoB BbIXOAHbIX AaHHbIX
+ 0x05(+5) UrteHne | 1 peructp CwMmelLLeHne perncTpoB BbIXOAHbIX AaHHbIX
TapTOBbIN @ TMCTPOB BXOAHbIX AaHHbIX B
+ 0x06(+6) YTteHne 1 peructp (6: pTO APec permeTpo oA A
nTOBOM hopmaTe
TapTOBbIN @ TMCTPOB BbIXOAHBIX AAHHbIX B
+ 0x07(+7) UrteHue 1 peructp Crapro APec permeTpo oA A
outoBom chopmaTte
+ 0X08(+8) Urenme 1 pernctp O6BbEM perncTpoB BXOAHbIX AaHHbLIX B OBUTOBOM
¢opmaTe
OO6BbEM perncTpoB BbIXOAHLIX AaHHbIX B GBUTOBOM
+ 0x09(+9) YreHne 1 peructp P P A A
dopmarTe
+ OX0A(+10) UTteHune 3asmcuT ot Pervctpbl BXOOHbLIX AaHHbIX
Moayns
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+ 0x0B(+11) Hrenue /| Sasucur ot PerncTpbl BbIXOOHbIX OaHHbIX
3anucb mMoayns

MaoeHTndukaTtop moayns (Hanpumep, ecnuv

+ OXOB(+14) | Yrenwe | 1 peructp GT-1238, To B peructpe Gyaet 0x1238)
MepBble 2 OaliTa — gnMHa CTPOKOBOIO ONMCaHuUs
moayn4. lanee naét camo onucarvne (ASCII kon).
Ecnn GT-1238, To B peructpax bygert:

+ OXOF(+15) Urenne | Crpoka fo 72 Gaiit 00 1E 52 54 2D 31 32 33 38 2C 20 38 44 49 2C 20

32345664 632C 2055 6E 69 76 6572 7361 6C 00
OOH

, rae 0x001E =30 cumBonoB (4nvMHa onucaHuns).
“GT-1238, 8DlI, 24Vdc, Universal”

+ 0x10(+16) YrteHue 1 peructp Pasmep pervctpoB Tabnuubl napaMeTpoB Moayns
YUtenne / | 3aBucut ot
+ 0x11(+17) 3annce MOy PerncTpbl Tabnuu napaMmeTpoB Moaynsi
Bepcusa CINO moaynsa (Hanpumep, 0x00010010
+ 0x17(+23) YUrteHne | 2 peructpa (Crapwas Bepcusa 1/ MnapLwas sepcus 1, T.e.
Bepcus 1.001)
+ 0x19(+25) YteHne | 2 peructpa Hata penusa ClO
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8. OGHapyxeHuUe U ycTpaHeHue HencnpaBHOCTEN

Cratyc MHAUKATOpPOB

MpuyunHa

OencTtBune

Bce WHOUKaTOPbI
BbIKITIOYEHbI

HeT nutaHus

MpoBepbTe Kabenb NUTaHns

CucTteMHoe nuTaHue
nogaéTtcd, HO MOAYIb ero He
npuHUMaeT

CBsXMTECH C NOCTABLLMKOM 41151 KOHCYIbTauum
no garnbHenWnm geNCTBUAM

Wugukatop MOD
MUraeT 3enéeHbIM

Owwnbka nunumanmsagmm
napameTtpoB n3 EEPROM

CBsXMTECH C NOCTABLLMKOM 41151 KOHCYIbTauum
no ganbHenWwmnm geNCTBUAM

Wugukatop MOD
MUraeT KpacHbIM

- MpeBbilweH MakcuManbHbI
pasmMep KOpP3WHbI;

- MpeBbilWweH MakcuManbHbI
06bem JaHHbIX Moaynewn
BBOAa/BbIBOAA;

- HenpaBunbHbI cocTas
KOP3WHBbI;

- Ownbka KOHTPONbHOWN
cymmbl EEPROM.

- Ncnonb3ynTe konnuyectso Moaynen, He
npeBsblLLalLLLee MakCMmManbHOro KonmyecTea
(CcM. TeXHUYECKNEe XapaKTEPUCTUKN MOZYIrs);

- O6wu o6 beM AaHHbIX HE OOIMKEH NPEBLILLATh
MaKCMMarbHbIA pa3Mep (CM. TEXHUYeckue
XapaKTepUCTUKN MoZyns);

- MNpoBepbTe NPaBUIBLHOCTE KOMMOHOBKM
KOP3MHbl MOAYNS.

WHankaTop MOD roput
KpacHbIM

- HenpaBuneHbin ID moayns;

- Kputnueckasa owmbka Cr10.

- MpoBepbTe npasunbHOCTb ID Moayns;
- CBsXXUTECH C MOCTAaBLUMKOM AN1S1 KOHCYNbTauum
no garnbHenWnm geNCTBUAM

WugukaTtop 1/O He
roput

- Kop3nHa He copepxuT
MOZYyNnewn paclumpeHus;
- Ownbka naeHTnnkaumnn
MOZynewn paclumpeHus.

I'IpOBepre COCTOAHME COeJNHEeHUA Ha moayne
agantepa n Ha Mmoaynax paclmpeHums

WugukaTtop I/0 muraet
KpacHbIM

Owwmbka koHUrypauum
CKOpOCTY Nepeaadn AaHHbIX

- MNpoBepbTe KOMMYHMKALUMOHHBIN kabenb (cBA3b
¢ Onpocuumkom, Master);
- MpoBepbTe cocTosHne Onpocunka (Master).

Owunbka nunumanmsagmm
MoAynen pacumpeHus

- Ucnonk3ayinTte konuyecTso moaynen, He
npeBsbllLaoLLee MakcuManbHOro KonmyecTea
(CM. TeEXHUYECKME XapaKTePUCTUKM MOAYINA);

- O6wun 06 beM AaHHbIX HE LOIMKEH NPEBLILWATL
MaKcUMarbHbIA pa3Mep (CM. TEXHUYECKue
XapakTepPUCTUKN Moayns);

WHaukaTop I/O roput
KpacHbIM

Owunbka obmeHa AaHHbIMKU C
MOOYNsIMW paclUMpPeHUst

MpoBepbTe COCTOAAHME COeAUHEHUst Ha Moayne
afjanTtepa v Ha MOAYNsX pacLUMpeHust
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