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I'naBa 1 O030p

1.1 Bsenenue

FSCUT2000E - skxonomumueckn 3¢pdekruBnas cucrema UYIIY mias nasepHoit pesku. OHa
pa3paborana Ha ocHoBe TexHONoruu muHHOrO coenuHeHus EtherCAT u cmocoOHa ynpaBisiTh
nepeMelIeHneM, Ja3epoM U Mojavueld pexyuiero rasa. /JlanHas cucteMa MIHPOKO HCIONb3YyeTCs I
00paboOTKH JIMCTOBOTO MeETajla, IPOU3BOJCTBA KYXOHHBIX IPUHAIUICKHOCTEH, JIAMII M TIPOYUX
NOJOOHBIX OTpacieil. B maHHOM pyKOBOICTBE MOJNB30BAaTENs MPEACTABICHBI TOJIBKO YKa3aHUS IO

YCTaHOBKE.

1.2 Cxema CUCTEMBI

Cucrema FSCUT2000E Bkmrouaer B cebs miary ynpaeieHus mmHod BMC228A, mnaty
BBO/Ia-BBIBOJIA IITMHBI U KOHTPOJUJIEP BBICOTHI IIMHBI, TIPH 3TOM IiaTta ynpasieHuss BMC228A

UMEET MaKeT yIpapistonmx npotokosioB EtherCAT.

SHGKTpOMOHTa)KHaFI cxeMa JJid pemymeﬁ ronoBku He BLT CCpHHU IOKAa3aHa Ha pPUCYHKE 2.

Ocp X Ocs Y1 Ocp Y2 Ocs Z

DKkpaH

BCLAS66F  oirman e

Bus Servo Drive

Ilaneas pasbemoB BCL4566E

EE——— ii
sl 6 —
K1aBHaTypa H MbIIIb

EtherCAT

l Pemyluaﬂ TOJI0BKa

Ycminreas

— USB

LAN

Kabens DVI

Kabexs BNC RF
4 KHIbH. Kabens HC

Xoct-y3ea ¢ BMC228X
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1.3 UNndopmanus o6 uznenuu

Cucrema UITY FSCUT2000E Brurouaer B ce0s ruraty ynpasieHuss BMC228A, nanens
pazbemoB BCL4566E, WKB V6, ycuimuTens 1 COOTBETCTBYIOIIHE KaOeIu.
Kommiexktst FSCUT2000E BxuirouatoT 000py/10BaHUE, KOJIMYECTBO KOTOPOTO MOXKET B

HE3HAYUTEILHOU CTENEeHU OTIMYAThCS. HpI/I BO3HHMKHOBCHUHU BOITPOCOB HeO6XOI[I/IMO CBA3aTbCA CO

ciryx00i momaepkku komnanuu Friendsess.

Ilnara ynpaBiaenus WKB V6 IIaneas pazbemMoB
BMC228A (1) €)) BCL4566E (1)
-
I = F™ .,Al
o ;.I
DB |
- ‘..I
we | 82 e

Ka6ean SPC RF (2)

Yeunureas (1)

YeTbIpeXsKUIbHbII
kabear HC (1)

Ka6enu sokanbHoM ceTn
LAN-03X(3)
LAN-1X (1)
LAN-3X (1)

Ta6muua 1-2 FSCUT2000E - nmpuHauie)xHOCTH 715l KOMIUIEKTAlMK ¢ pexyuiel rojgoskoi He BLT cepun
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I'naBa 2 UHCTPYKUHUU 110 IPOBOAKE

2.1 Vcranoska BMC228A

ITnara ynpaBnenus BMC228A - mata ynpaBlieHUs TIepeMeIleHUsIMY, pa3paboTaHHas

Ha ocHoBe EtherCAT. Ee ocuoBHo# wmm 1,0 I'Tm oOecneunBaeT MpPEBOCXOMHYIO

MMPOU3BOAUTCIIBHOCTE MW MPOHICTT BCC HCHOBITAHHUA Ha COOTBETCTBUE CaMbIM CTPOTrUM

crannapraM kommanuu Friendsess.

BMC228A
IlnaTa ynpasjeHust
EtherCAT

IIpoToxo/ UHBI

IMocaexoBaTeIbHBINH
unteppeiic PCI
Express
HcTouHNK NUTAHUS

IHomexoycToiiuuBoc
Th

I'aGapuTHbIe
pa3Mepbl
Bec

OxJaxkaenmne
IKCNIyaTAlHOHHbIE
YCJI0BUSA

Temneparypa
XpaHeHust
BaaxkHocTh

Cepruduxanus

_—

VYnpapnstomuid npotokos EtherCAT
PCI Express2.0 (Gen2)

[uranue ot marepunckoi mwiatel PCle, makc. 12 B/1 A, 6e3 ropstaeit
3aMEHbI
ESD 3 (xonTakt 6 kB, Bo3ayx 8 kB), EFT 4 (anexrponuranue 4 kB,
curnan 2 kB),

Koznebanue 2 (nmuuus nep. Toka 2 kB, inHus noct. Toka 1 kB)
I'aGapuTs! u Bec

(A xIxB) 127,6 mm x 121,0 MM x 21,45 Mmm

80 xr
XapaKkTepucTHKHU
EctectBenHoe oxnmaxacHue
0~+60 °C

-20~+70 °C

0% - 90% (0e3 KOHIEHC CAIINH )
CE

TpeGoBanust k
OKpYyKamuiei cpene

Kracc Bogo- 1 nblieHenpoHuIiaeMocTu iaThl yrpasiieHus — [P00, HezamuieHHbli.
Heo6xoaumo pa3MecTuTs KOMIOBIOTEP B UUCTOM U HEAOCTYITHOM IS TTBIITH MECTE.

Tabmuma 2-1 BMC228A Texuuueckue qaHHbIE
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2.1.1 Cxema ¢ pazmepamu
Pasmeps utate! ynpasiienuss BMC228A (Mm) nipeactaBieHbl Ha Pucynke 3.

89,5
121

116 _ [ ]

127.6 -

OO0wuii BuX Bun caesa

Pucynok 3 Pasmepsr BMC228A

2.1.2 (CxeMa yCTaHOBKH
YcranoButs BMC228A B rae3no PCIE X4, npunaras paBHOMEpHOE ycuiue (CM. @) 51

3akpenuth ryxuM BuHTOM (cM. (1)). Heo6x0muMo yunThIBaTh Temobienenne BMC228X, ee

CJICAYCT pasMCIIaTb KaK MOXXHO JaJIbIIE OT APYTUX IJIAT. Cwm. CXEMY HUIKE.
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Pucynok 4 YcranoBka miaTsl ynpasieaus BMC228A

VYcranosiennas BMC228X npeacraBiieHa HUXKeE.

Pucynox 5 Ilnata ynpasnenuss BMC228A nocne ycTaHoBKU
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2.1.3 Pasnem Ethernet

Crangapraoe rae3io BMC228A - RJ45, koTopoe MOKHO HCTIOIB30BATh /ISl TIOIKITFOUEHUS

nomurHeHHBIX ycTpoiicTB EtherCAT (cepBonpuBomos, BCS100E, BCL2720E u 1.1.)

I—{m
Z—ot
O6o3HaueHne Onucanue IBeT Cocrosinue Onucanue
LED
CkopocTh Brikir. Coenunenne 10 Mout/c
1: CxopocTb ey 3eneHslit H o
COCTHHEHUS eMPEePHIBHBIN Coenunenne 100
Mbwurt/c
Craryc cBsi3u 5 Briki. Her coenunenus
2: Cose Ethernet- Kenrerid Muraer Ilepenaua naHHbIX
COC/MHCHNA HenpeproiBHbIi Tlonkmroueno

Tabnuna 2-2 Onucanue cocTosHus coeaunenus RJ45
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2.1.4 TI'ne3no PCIE
I'nesno PCIE BMC228A - X4 (Pucynoxk 6(1)) MoxHO ncrosb3oBats s X4, X8, X16.
Cranmapt nmpoTokona mociegoBatenapaoro uarepdetica PCI Express - V2.0 (Gen2), a TpeboBanms
K MaTepuHckoii riatre BMC228A npencrasnens! B Tabnune 2-3.

Pucynox 6 Ilo3ooueHHbIE pa3beMbl

Cucrema 64-Bit Win7/10
LI Intel 13 8100 u BBIIIE
[TamsThb 416 u OoJbine
I'nesno PCIE X4 u BhIIIE
[TocnenoBaTenbHbIi PCI Express2.0 (Gen2) u
unrepdetic PCI Express BBIIIE
Onexrponuranue PCIE 12 B/1 A u GoinbIie

MAaTEpPUHCKOM IIAThI

Tabmuna 2-3 TpeboBaHMs K MaTEPUHCKOH I1JIaTe
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2.2 TlpoBoaxka BCL4566E

s kouTposutepa BeicoTs! mHBI BCL4566E ncnonesyercs mHa EtherCAT mns ynpasneHus

E€MKOCTHBIM ITOBTOPHTENIEM JIa3epHOU pe3KH. IT0 3(h(HEKTUBHBIH EMKOCTHBIH KOHTPOJUIEP BBICOTHI.

oM 27 126 25 24 23 122

[ACTHGH) [

Ehercr 10 AT QU zrnrsuzu 2 1817 16 15 1413 12 1 9 8 654!
m) nmuﬂl wunum)

BCL4566E E :=: g é Bcl4566£ O Friondess EtherCAT. ™
ITanens sma
T o [ R e o | e v Palras |
pazbeMoB o
L I e N e N e ]

o 6 24 P5 p- DAL DA DA- 01 0203 040506 07 08 COM___ 09 010 O11 012 013 014 O15 016 COM___ 017 018 019 020 021 022 023 024 COM

Kountposuiep | KosmvectBo HanmeHoBanue
HUcrounnk / 24 B mocTostHHOrO ToKa / 3,5 A
MHTAHUS
DA 2 0-10 B, 12 6uT, +5 0 MB
M 2 5B u24B,+50 Iy 0,3%
. 24 B akTUBHBIN BBICOKUN YPOBEHB
OO0 wmmit
24 1) Tok omnoro Beixona < 0,7 A

BBIXO[

2) Tok Bcex BBIXONOB < 2,5 A
Ocsb 1 JuckpeTHas BeIMYMHA HMITYIIbca, Beixogq UMII = /HATIP +, o
600 xI'1x
BbigeneHHblii 57 BX1-BX24, akTuBHbIi HU3KHI ypoBeHb, 0~ 15 B
BXO0J BX25-BX27, akTUBHBII BBICOKHI ypOBEeHb, 24~ 8 B
EmkocTHBIN
1 Yacrora 2 MI'u~4 MI'rg
AATYHK
PaGouas Temnepatypa: 0 °C ~ 60 °C
cpena /
Bnaxnoctb: 10% ~ 90% oTH. BiaxkH. (0e3 KOHICHCAIIH )
I'abaputHble / 300 MM x 123 X 34 MM
pa3mepbl
Bec / 640 kr

Tab6muna 2-6 Texanueckue ganusie BCL4566E
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2.2.1 Cxema unTteppeiica

Cxema pasmenieHus pazbeMoB uHTepderica BCL4566E

(1) (10) (9) (8) T) (B (1) JO01 Bxox nuranus
2 S (I I, P— —F—— (2) J02 Beixox LLIUM uDA
@ D R 3 J03 O6mmii BexOp 1
B “""‘rbﬁlb i F“‘?,?“: o] F"?:“';""I'I (4) J04 O6wmwit BeIxOX 2
< . § J05 O6mmii Berxox 3
&t s=s I (6) J06 O6uwii Bxox 1
- (7) 307 OBumii Bx0x 2
i - (8) J08 O6muii Bxox 3
o EEE [GasiiisadlezaiEissdezdzdasd] (9) )09 Buixon EtherCAT
bbsdd Besead Bssesesed Bessstesd B223s5e3d| (19 J10 Bxox EtherCAT
( I[‘;. 'E | (3 .’"i\\ {,-é\.: Z':i_f'; J11 EMKOCTH. quCKp. BXOJ

- - (1) J12 Vimnyzsc. och

Pucynok 2 Pa3zbsembr untepdeiica BCL4566E

2.2.2 Hcrounuk diexkTponutanus JO1

24B 0B FG

IlonkmroueHue

K KOPITyCY
CTaHKa

Pucynok 3 PazbeM UCTOYHMKA DJIEKTPOIIUTAHUS
Kopryc cTaHka sBIsieTCS OTpPUIATENBLHBIM TOJIOCOM H3MeEpsieMOl eMKocTH. UToObI
obecrneunTh cTabUIIBHYIO paboTy ILenu u3MepeHus, KoHTakT FG mHTepdelica muTaHus NOIHKECH
OBITh HAJE)KHO IMOINKIIOYEH K KOPIYCY CTaHKa (TO €CTh HMMETh XOPOIIYI0 MPOBOAUMOCTH C
koprycom ctanka). Kopmyc mpensaputensHoro ycwnurenss BCLA5S66E Takxke momkeH OBITh
COEIMHEH C KOPILyCOM cTaHKa. KOHKpEeTHBIM IOKa3aTeleM SBIEeTCS TO, YTO CONPOTHUBIICHUE

MOCTOSTHHOTO TOKa Bcerna MeHbine 10 OM, B mpoTtuBHOM citydae ekt IMC MoxkeT ObITh
HE3HAYUTENbHBIM.
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2.2.3 Pasbembl JO2PWM/DA

24B 5B
[IMM [IUM P- DA1 DA2 D-

Pucynox 4 Pazsemsr HIMM/DA

B BCL4566E npeagycmotrpeno 2 xaHana curdana IIIMM mupoTHO-UMITYIbCHOM
MOMyJsiiuy, JieBbii kanai - [IIUM yposus 24 B. Ilpassiit kanan - LIHIUM ypoBas 5 B, a P- -
oTpuIareabHbIi BeiBo curHana [IIMM. Pabounii rukit HactpauBaetcs ot 0% 10 100%, a
MaKcuMalbHas Hecyias yactora coctaBiseT 50 k[ 1. Pexum BbIBoJa cUrHasna npeacTaBlieH

Ha PucyHnke Huxke.

VCC

MM |:
CHTHAJI

O LM +
O | M -

Pucynok 5. Llens BoiBoga IIINUM

[Tpumeuanue: 1) IIpegycMoTpeHsl clielaibHble pene BKIoYeHus 11 cursanos LM+ u
IMM-, 1 HeT HEOOXOIUMOCTH BO BHEIITHEH U30JISALIMH pelie.

2) HenpasunbHoe noakmouenue curxaia LM 5 B/24 B MoeT cTaTh NPUIHHON TOBPEKICHUS
nasepa.

B BCL4566E mnpenycmorpeHo 2 kanana anamoroBoro Beixoma 0~10 B. DA1/DA2 -
MOJIOKUTENBHBIA BBIBOJ aHAJIIOTOBOW BEJIMYMHBI, a D- - OTpULaTeIbHbIN BHIBOJ aHAJIOTOBOM
BenmuuuHbl. DA1/DA2 MOXHO CKOHOUTYpHUPOBaTh KaK CHUTHANl VYIPaBICHUS ITMKOBOMH
MOIIHOCTHIO JIa3epa U MPOMOPIHOHATIFHBIM KJIallaHOM Ta3a B porpamme «Cypfigy, KoTopbrit

MOCTABIISETCS C POrpaMMHBIM obectieueHreM CypcutE.

BbixoaHoii curnan 0B~+10B
Makc. BbIXOI 50 MA
Makc. HorpemHocTb +/- 10 MB
Paspemenne 2,7 MB
IIpeoOpa3oBanue 400 mMkc
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2.2.4 BsixoaHoii pazbem J03/J04/J05

B kauectBe mpumepa B3t J03, cxema uHTEepdetica BEINIAUT CISTYIOIIIM 00pa3oM.

01 02 03 04 05 06 07 08 COM

Pucynox 6 BeixonHoit pazsem

J03-J05 umeer B obmielt cnoxkHOCTH 24 BBIXOJa BBICOKOTO ypoBHs (ypoBeHb 24 B). Ha
pUCYHKE BBIIIE TIpelncTaBieHa 3jeKTpoMoHTaxHas cxema J03. O1-O8 - monoxutenpHbIE
BBIBOZBI BBIXOAHOro mopra, a COM — oOTpHLATENbHbIH BBIBOJ BBIXOAHOrO MopTa. 24
BBIXO/IHBIX ITOPTAa MOXKHO HACTPOWTH KaK HWHTep(EHCHl yNpaBieHHs, HaNpUMeEp, «JIa3epy,
«pexyllas IoJ0BKa», «BCIOMOTAaTENbHBIN ra3y», «aBapuilHas CUTHAIM3ALUA», «YCTPOMCTBO
CMEHBI CITyTHHKOB» U T. A. B iporpamMme «Cypfig», KOTOPBIH MOCTaBISAETCS ¢ MPOTrPaMMHBIM
obecrieuenneM CypcutE.

[Tpumeuanne: 1) MakcuManpHBIH TOK OJHOTO BBIXOJHOTO TopTa cocTtaBisieT 0,7 A, B
IPOTUBHOM Clly4yae cpaboTaeT 3aIiuTa OT KOPOTKOTO 3aMbIKaHMSI.

2) OOmuit TOK BBIXOTHBIX TOPTOB HE MOXKET MHPEBBINIATH 2,5 A, B NPOTHBHOM CIydae

cpa60TaeT 3aliTa OT KOPOTKOI'O 3aMbIKaHUA.

2.2.5 Bxoanoii pa3sem J06/J07/J08

B kadectBe npumepa B3sT J06, cxema uHTEpQeiica BBIMISIUT CISTYIOMUAM 00pa3oM.

COM 19 I8 17 16 I5 I4 13 I2 1I1

Pucynok 7 BxogHoii pazsem

J06-J08 mmeer B oOmieit cmoxxkHocTH 27 BXOAHBIX NOpTOB. BX1-BX24: akTUBHBIA HU3KWiHA
ypoBeHb (0~15 B), Beicokuit ypoBeHs (19~24 B) ne umeer mpoogumocTu; BX25-BX27:
AKTUBHBIA BBICOKHH YpOBEHH (MPOBOAMMOCTH 24~8 B), Huskwmii yposens (0~4 B) He mmeer
npoBoauMocTH. B kauectBe mpumepa B3sT J06, 11-19 - momokurensHble BBIBOABI CHUTHAJA
BxomHOTro nopta, a COM - oTpHUIIaTeNBHBIA BBIBOJ] BXOJJHOTO MOPTA.

TumoBoe NOAKIIOYEHHE (POTODIEKTPHUUECKOTO MEPEKII0UATeNs] IPEACTABICHO Ha PHCYHKE

Hke. Heo0XoquMo HConb30BaTh (hOTOAEKTPUIECKUH epermoyarens NPN 24 B.
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BCLASG6E DOTOITCKTPUICCKUN TICPCKIIOIATCITD
COM :l; T
Ix O 0
O
24 B O+

Tumnosoe TOAKIIOUYCHUE KOHTAKTHOTO IMEPECKIIOYATEIA NPEACTABIICHO HA PUCYHKE HHKE.

BCLAS66E KoHnTakTHBII epekIovaTess
COM d COM ]
Ix d NG

TumnoBoe MOAKIIOYEHNE BXOTHOTO MEPEKIIOUATENS MATHUTHOW WHIYKIHH TPEACTABICHO

Ha pUCYHKe HIke. Heo0X0IMMo NCTIOIh30BaTh NIEPEKIFOYATEe b MAarHUTHON MHIKITMHA NPN.

BCLAS66E I[Tepekmrouareis MATHUTHON WHIYKIHH
COM o OB
Ix Qq o

24 B g B+
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2.2.6 CereBoii unteppeiic J09/J10
JO9 - BexomHo#t ceteBoit mHTepderic EtherCAT, a J10 - cereBoii BXomHOW wuHTepdeiic
EtherCAT, nmoanep >XKuBaromuil CETEBYIO CBS3b O ckopocThio 100 Mowut/c. [y coenuHeHust
IIMHBI PEKOMEHIYETCs HCIOJbh30BaTh CTaHIApPTHHIE ceTeBble Kabemu RJ45 kareropum
CATSE wiu BbiLe.

|

2—0

OrnucaHue cOCTOSIHUS MOAKIIOUEHHUs CETeBOro pazbema RJ45

IIser LED
O6o3HayeHue Onucanue CocTosiHue Onucanue
Brik. Hert coennnennsa
CoenuHeHue IUHBI
A IMoaxmoueno, 6e3
EtherCAT u . | HempeppiBHBIN
1: CBs13b 3eneHblii TepeIayv TaHHbIX
COCTOSIHHE CBSI3U
IlogxmroueHo, ¢
Muraer .
nepexadent JTaHHBIX
una EtherCAT _ | Beikn./muraer | He B cocrosuuu OP
2: CocTosiHUE Kentsrit -
CocTosiHuE CBA3U HenpepsiBubrit B cocrosinuu OP
2.2.7 Hurepdeiic raTyuxos J11
o o 1. IloncoemmHNTE K ApyroMy pa3bemy 1
2. IloncoenmHUTE K APYTOMY pa3beMy 2

9 e 3. IToncoenMHAUTE K APYrOMy pazbemy 3

4. TlopcoenMHUTE K SKPAaHUPOBAHHOMY CIIOIO

Pucynok 8 MnTepdetic raTankon
4-XUNbHBIA Kabenpb mepenayd CUTrHaja JaTYMKa MOXKHO H3TOTOBUTH CaMOCTOSITEBHO,
WCTIONB3YsI 3-)KUIIbHBIN 3KpaHUPOBAHHBIN Kabeh 1 1Be 4-KOHTAKTHBIC BUJIKH. 1, 2 U 3 KHUIIbI
COGIMHSIOTCS MOTIAPHO, a 4-51 Xuja I0JDKHA OBITh COSMHEHA ¢ SKPAaHUPYIOMUM cioeM. [l

obecreueHus: CTaOMILHOCTH PECKOMEHAYCTCS UCIIOJIb30BATh OpHFHHaﬂBHBIfI Ka0eb.

2.2.8 MHurepdeiic oceit cepponpusona J12DB15
Yupasnstonmii uHTEpderic cepBonpuBona doxycupoBanusi BCL4566E npencrapnser coboit
JBYXPsIIHBINA THe310BoM pazbem DBI1SF, a pacmonokeHue KOHTaKTOB COOTBETCTBYIOILIEIO

MIpoBOAa IMOKA3aHO HA PUCYHKE HUKE!
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8 7 6 5 4 3 2 1

O Q)

15 14 13 12 11 10 9

Pucynok 9 UnTepdetic ceprompuBoaa

OcHu ompe/ieNieHbl B Ta0HIIE HIDKE.

HHTepdeiic ocu cepBonpuBoa

15-koHTaKTHBII HHTepdeiic cepBoNpHBOAa
KonTakTr CurnaJu KonTakTr Curnan
1 >xenThIit UMIT+ 9 KenThlit NMII-
YEPHBIN
2 cuHuil HATIP+ 10 cunuit HAIIP-
YEPHBIN
3 yepHbIii A+ (3HKOIED) 11 uepnbrit A-(3HKO7ED)
Oenblii
4 B+ (HKOzED) 12 B-(3aK07€D)
OpaH>KEeBbII OpaH>KEeBBII
YEPHBIN
5 KpacHbII Z+ (3HKOzED) 13 xpacHblii Z-(3HKOAED)
YEPHBIN
6 3eneHbIi SON (BkIItOUEHHE 14 ALM (aBapuiiHblii CUTHAN)
CEPBOIPUBOIA) (hUOIETOBBII
7 3eneHbpIi - 15 0 B (3azemicHue)
YepHbIit KOPUYHEBBIN
YEePHBIH
8 24 B (BBIXOJ MUTAHUSA)
KOPHYHEBBIN

+24 B, 0 B: IMutanue 24 B mocT. ToKa JiJIs1 CEpBOIMPHUBO/IA.

WMII: uudpoBoii curHai, IMITyJILCHBIA CHTHAI JIJISL TIPUBO/IA.
HAITIP: mmudpoBoii curHai, CUTHAI HaIlPaBJICHUS [T IPUBOJA.
SON: curaan BKJIIOUEHHs BBIXOAa CEPBONPUBO/IA.

ALM: [lony4yeHnne aBapuitHOTO CUTHAJIA CEPBOTIPUBO/IA.

A+, A-, B+, B-, Z+, Z-: Tpexda3Hblii SHKOAEP, BXOIHON CUTHAJ.
IIpoBoaka cepBonprBoaa Yaskawa npeicTapieHa Ha pUCYHKE HIKE.
IIpoBoaka cepsonpuBoga Yaskawa
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DKpaHNUPOBAHHBIN
Curnan [Konr|IlBer xabenb Kour | Curnan
i+ | 1 [x "T____?l 7 [ umm
UMIL- | & |X+4 .'l 4 8 | *1MII
HAIIP+ | 2 |C [ - 11 | curn
HAIIP- | 10 [U+C II ‘; i[ ; 12 | *curn
S EREEE ! 'l { ll 33 | PAD
A | 11 usb - — 34 | *PAD
B+ |4 [op | - 35 | PEO
B | 12 [op : | | 6 | +PBO
I+ |5 |kp — : | 19 | PCO
- |13 ke — — 20 | *PCO
| | | 1
2B | & |KOP || |1 47 |+24BBX
SN | 6 |3 ll ; { II 20 | /5N
CLE T3 1 T 1 44 | /A mM-RST
A | 14 A — — 31| AL+
0B 15 |KopP+4 4 +— 1 5G
\ __I___U T_ 10 | ALK
__________ |

Pucynox 10 DnextpomonTakHast cxema cepBonpusoza Y askawa
[Tpu noakIIOYEeHNH TPUBOJIOB IPYTUX MapOK HEOOXOIMMO OOpaTHTh BHUMAHKE Ha CIeIyIomIee:
1. Cravana nmoarBepauth T curaana SON BBIOpAaHHOTO CEPBOIPUBOJIA U HATMYNE aKTHBHOTO
HU3KOTO YPOBHS (T. €. TPOBEPUTH BKJIFOUCH JIX OH TpH ero noakimodeHnd kK GND

HUCTOYHMKA nuTaHus 24 B).
2. [IpoBeputh napameTp CEpBONPHUBOA: MOJTYUESHHBIA UMITYJIbCHBINA CUTHAII - AMITYJIbC + HAlpaBJICHUEY.

3. TloaTBepauTh HANMYKE HA BXOJHOM pa3zbeMe CEPBOIPHUBO/IA BHEITHETO CUTHAIA aBAPUHHOTO

OCTaHOBA U €r0 JIOTUKY.
4. Tlepen TecTOBBIM 3aIlyCKOM NPUBOJA CHaYala HeOOXOAUMO NoAaTh nuTtanue 24 B Ha maHenb
pazbeMOoB, IOCKOJIBKY TiTanue 24 B, Tpebyemoe i1 cepBONpHBOIa, IEpeaacTcs yepe3

ImaHeJIb pa3bEMOB.

5. Ecim ipuBo/I O-TIpE)KHEMY HE paboTaeT, MPOBEPUTH, YTO I ITaApaMeTpa 3aJaH0 He UCIIOIb30BaTh
«POT/NOT».
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Ocs ceponpusona RF

HcTounuk
nuTaausa 24B —_'I_— 248 )
0B T T'rezgo DB15 Iopt
Pz — »
€MKOCTH.
Bemmst /7 7 Ocs AF
PE JaTYuKa
Curnan T P24 [lopT
MOIYJ. F& RJ 1 o
naszépa = BX 45 . Ceresoii
Curman | b1 _A|~ nopt
MUTAHUA Da2 -
jasepa [— —‘L [IopT
RJ o
gl BI)IX 45 D CeTeBOI/I
mopT
o1 .
o2 [27 BX25-BX-27
03 [26 AKTUBHBIN
E ;E BBICOKHUU YPOBCHB
. [23
[22
Ilone30B. . [2)
opT 120
[19 TTone30B.
. : opT
. .
Brixon BepxHETO .
YpOBHS BX1-BX24
TPaH3UCTOPA . . AKTUBHBIA HU3KUH
YPOBCHB
. .
L]
. .
023 [3
024 [2
sl ‘J [1

Pucynok 11 OnextpomonTaxxknas cxema BCL4566E
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2.3 TIIpoBoaka pexylel roJI0BKU

2.3.1 IIposoaka ProCutter

ITogxmouenue pexyuieit ronoBku ProCutter mpeacTaBieHo Ha pUCYHKE HIDKE.

FroCutter
24 B oo~ —| 1 |Jlazepnas romoska 24 B
0B &G 2 | JasepHas romoska 0 B
Y IMHUTeNbHAS IU1aTa 24 B 2 |Unrepdeiic Bx/Brix 24 B
HPL2720E 0B 4 | Hurepeiic Bx/Boix 0 B
E | Pamuyc nelicTBud yda
O6mwmii B | AHanor. BBIX.
BBIXOJ
T | [ur. BRI + KamuOp.
% | AkTHBH. m3MeH. (okyca
OO6muit & | Cucremn. ommbka
B 10 | Brmosn. nem
Ananorossiit LS
BBIXOZ 12 | Anaor. Bx-
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2.4 TIpoBoxka na3zepa

2.4.1 Hemenxkas cepust IPG_YLS

VY amuaurensnas maara HPL2720E

Jlazep YLS nemenxoii cepun IPG
64-xonT. mopt XP1

C1 | Jlazep BKIJL

41 | 3ampoc nazepa

42 | 3amyck mporpammbl

A5 | Hampasn. mazep BroL

ITuranue 24B

Pene 24B

415 | OOwmit

4F | Anamor. ymp. BKIL.
El5| 24 B
El6| 0B

> §

Bz | W3ny4uenue BKII.

25-koHT. IopT XP2

41 |Momyn. mazepa+

42 |Mogyn. mazepa—

I"_‘ C2 |3amur. O10kK. 2

1 | 3amur. 6mok. 1

i3 | 3amur. 010K, 2

4 |3amur. Omok. 1

7-xonT. mopt XP4

41 0~10B

42 LMD
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2.4.2 Awmepukanckas cepus IPG

Jlazep YLS amepukanckoii cepun IPG
64-xonT. mopt XP1

MMaunens pazbemon 2720E

41 |3ampoc masepa

42 |3amyck mporpamMMsl

45 |Hampan. nasep Bk

415 | O6muii
ITuranue 24 B
AB | Amastor. ymp. BKIL.
E15 (24 B
El6| 0B
Pene 24B
[\ Bz | U3nyuenue BKII.
A

25-koHT. mopt XP2

4l [Mogyn. mazepa+t
42 |Moayn. nasepa-
|: 45 |JHCT. pexum

45 | uct. pexum

1 |3amur. 61ok. 1

: 2 3amur. 010k. 2

3 3amut. 010k. 2

C4 |3awmmr. 6iok. 1
| €& |IImTanne BriI.
-5} \1 CB (IIuranue BKIL
Pene 24 B

7-xoHT. opt XP4

Al 0~10B
A2 AGHD
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2.4.3 RayCus

Komnbrorep RS232 DB9

IManeas pazbemos HPL2720E

..-—"'""F—F.r—\

1
®
6.2'

Jlazep Raycus
broxuposka

3amur. Omok. 1

¢ |3ammur. 610k. 1

Komanma RS232

k5232 Ex

?.3
-
8.4

9.5'

k5232 Tx

R5232 COM

‘_‘-‘_‘-‘_"""‘---...-

Ilepexiouaress DIP

BKJI !
Boixoa UM
1z

INFUT MCD

Mogyn. nmazepa+

Mopgyn. mazepa—
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244 Trumpf

V nnunaurensHas mwiata HPL2720E Trumpf TruDisk
22 BJIOK1

0 |BHEIIH. AKTUB.
L |CBPOC

& |JTASEP BKJL
G | SEMIUTA

B |IIPOIP.Ne

Bsixon Tpansucropa

%26 BJIOK2

L |CTAHJ. ITYCK

& |[TMJIOT. JIA3EP BKIL
7 |3ATIPOC JIA3EPA
G0 |SEMJLA

Hanenusanue

k&6 BJIOK3

Tlepexirouarenn DIP

BK)IE | [Monmyn. mazepa +
L Bsrxoxn crm| 3EMJIA

MM

AHATOTOBBIA BBIXO
(BbIOpaTs DA mist - £ 0~10B
YIPaBICHUS MHTAaHUCM L4 ACHD

Ja3epa)

i

%19 BJIOK1

Orka3 nasepa
Jlazep rotoB
3EMJIA

Voo

%25 bJIOK2

Jlazep BKJL.
BHEILIH. AKTHUB.
JIASBEP HA3ZHAU.

SEMJIA
VCC

%25 BJIOK3

[TAJIOT. JIA3EP BKIL
JEMJIA
el
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I'maBa 3 - YcTaHOBKA

3.1

OTarnbl yCTaHOBKHU

3.1.1 Oran 1. YcranoBka miatel ynpasjienuss BMC228A

(D
(2)

(3
4
(5)

BeixmounTs X0CT-y3€e.

OTKpBITH KOPITYC XOCT-y37a, BBIOpaTh cBoO0AHBIH coT PCIE 1 CHATH IITaHKY MOCPEACTBOM
OTBEPTKHU.

BceraBute BMC228A B cnoT. YcTaHOBKA MoKa3zaHa B 11. 2.1.2.
3arsHyTh BUHTHI OJ10ka BMC228A oTBepTKOH.

3aKpBITI) KOpIyC, BKIIFOUUTh NUTAHUC XOCT-KOMIIBKOTEPA U 3aIlyCTUTb XOCT-Y3€II.

3.1.2 Jran 2. YcranoBka apaiiepa BMC228A
IIpemycmoTpeHo 2 criocoba yctaHOBKH JpaiiBepa BMC228A.

1. UcnonszoBats CypCutE ans ycTanoBKM mpuBOAa, MPOBEPUTH IPUBO/T IIPU YCTAHOBKE
CypCutE, kak nokazano Ha pucyske 7. [Ipaiisep BMC228A Oynet ycTaHOBICH

ABTOMATHUYCCKHU.

L CypCutPro Laser Cutting System Setup — *

Choose Components
Choose which features of CypCutPro Laser Cutting System you
want to install.

Chedk the components you want to install and unchedk the components you don't want to
install. Click Install to start the installation.

Select the type of install: Typical V

oOr, select the optional . Main program Description

components you wish to 1 ¥ Tool Some useful tools,

install: i including config file toal,
[¥] shortcuts {Strongly

-..[¥] Default PLC Recommended)

Space required: 216.5 MB

< Back Install Cancel

Pucynox 7 IlpoBepka nporpaMMmel-apaiiBepa

2. OtkpriTh «Device Manager» ([Jucnerdep ycTpoicTs), B HeM oTtobpasurcs «Other
Devices» ([Ipyrue ycTpoiicTsa), Kak MOKa3aHO Ha PUCYHKE 8, €ClIM ero ApaiBep He

YCTAaHOBJICH.
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A Computer Management - O X
File Action View Help
D ol AN 60 3
r“l‘;' Computer Management (Local | « A BC-SCB-GAOPD Actions
v [fk System Tools i} Audio inputs and outputs P it 5
s () Task Scheduler > EH Computer
Event Viewer o Disk drives Mare Actions 4
| Shared Folders » [ Display adapters
g Local Users and Groups (s Human Interface Devices
(&) Performance =@ IDE ATA/ATAP| controllers
& Device Manager _T;' Imaging devices
v 53 Storage =2 Keyboards
% Disk Management @ Mice and other pointing devices
T4 Services and Applications > [ Monitors
£ Metwork adapters
K7 Other devices
& Ports (COM & LPT)
» =1 Print queues
= Printers
1 Processors
B Software components
B Software devices
iy Sound, video and game controllers
‘.?T‘_ Storage controllers
E3 System devices
> ' Universal Serial Bus controllers
= WSD Print Provider
< 2>

Pucynok 8 HeusBectHoe yCTpOiicTBO

[enxuyTh NipaBoi kHOMKOM MBbIIH 110 «PCI FLASH Memory» (®msm-namsats PCI) u BeiOpaTh
«Update Driver Software» (OOHOBUTB porpaMMHOe oOecIiedeHue ApaiBepa).

Briopars CypCutE u Halitn pacmnonoxenue (GaiioB qpaiiBepoB 1o
ymomganmio: C:\Program Files (x86)\Friendess\CypCutE\Drivers, 3atem

menkHyTh Next (Crnenyroiee).

YcraHoBKa ApaiiBepa 3aBepiieHa, eciii otoopaxaercs «BMC228A DMAy.

3.1.3 Oran 3. [loacoenuHeHue BeIOMOro0 yCTpoiicTBa

JIJI MOJKITIOYEHUSI BEIOMOIO YCTPOWCTBA HCIONB30BAaTh CTAaHAAPTHBINA CETeBON Kabelb
kareropun CATSE wmm  Belme  (pekoMenayetrcs ceteBoid  kabemb  Friendsess).
DNEeKTPOMOHTaXHBIE CXEMBI pexyliel rojgoBku cepuu BLT u npyrux pexymmux rojoBOK

MpeCTaBleHbl B pa3naene 1.2.

3.1.4 Oran 4. CkanupoBanue B Cypfig
Otkpeith «Cypfigy u Haxkate «BUS Scan» (Ckanuposanue IIIMHBI) - «Starty (ITyck).

Cucrema MIPOCKAHUPYET I/IH(bOpMaHI/IIO O NOAKIIIOYCHHOM BEAOMOM YCTpOfICTBe.

3.1.5 OIran 5. Ucnoan3oBanne CypCutE
[Tocne ycranoBku napameTpoB B «Cypfig» oTkpbiTh CypCutE, mMmnoptupoBats rpaduky u
HACTPOMTH TTapaMETPhI TIPOIIecca, MOCIE Yero MOXXHO OyIeT BHITOTHUTE 00paboTKY.

[TonpoOHyto HHGOPMAIIHIO CM. B PYKOBOJICTBE TI0 IIPOTPAMMHOMY 00ECIICYCHHIO.
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I'naBa 4 Mepbl Ipe0CTOPOKHOCTH

4.1

MepBI npeaoCTOPOKHOCTHU IIPU BBIIIOJIHEHHUHU TPOBOAKU

4.1.1 IlIpoBoaka kaGeJbHOI HeNu

[Ipu BBICBOOOXKAEHUH 4-KOHTAKTHOTO KaOens M3 KAaTYIIKH HeOOXOIUMO HE JOMyCTHTh
nepekpyuuBaHus kabens (kabemb HEOOXOJUMO OCBOOOXKIATh IO KacaTeNbHOH) M
YKJIaApIBaTh ero mpsMo. JlanHyro paboTy ciemyeT BBIIONHUTH A0 MPOKIAIKH KaOeme,
9TOOBI JaTh Ka0elsM BpeMs CHSITh HampspKeHWe. [IOCKONBKY MpPOM3BOICTBEHHBIN
MpoIlecC HE MOXKET TOJHOCTHIO O0ECHedYnTh, YTOOBI Kabenb ObLT MpsIMBIM U Oe3
NepeKpyYnBaHUM, HAHSCEHHBIN Ha IMOBEPXHOCTH KaOels JIOTOTHUIT BpaIllaeTCs 10 Mayoi

CIIHpAH.

ITpaBuiibHO HenpasuinpHo

CkpyunBanue KaOedas NpU MPOKIAJKE B 3aKPBHITOM ITOMEIICHWH 3alpelieHo, a
CKpPYYMBaHHE TIPH MOHTaKE MOXKET MPUBECTH K MOBPEKICHUIO KU TIPOBoa. JlaHHBII
3¢ ekt mocTeneHHo YCHIIMBAETCs B TPOIlecce IKCIUTyaTallii Kabes, 9YTo MPUBOJIUT K
O0OpaTHOMY CKpPYyYMBAaHHIO M B KOHEYHOM HTOre OOpBIBY JKHIBI MpPOBOJA M €ro

MOBPEKACHUIO.

Kabenn 10mKHBI OBITH TPOJIOKEHB! CBOOOIHO PSAIOM JIPYT C APYTOM B OIOpe KaOelbHOH
nerm. Jlnsg paspmeneHns kaOened B MaKCHMAaJIBHO BO3MOXKHOM CTETIEHH CIEyeT
HCIONb30BaTh MPOKJIAAKU. PaccTosHIEe MexX Iy KabeaeM U MPOCTABKOM, pa3ienuTeneM u

MIPHUJICTAONINM K HEMy KabeleM JIOIDKHO COCTaBIATh He MeHee 10% oT muamertpa.
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IIpaBrIBLHO HenpaBuibHO

olo QIO

Kabenu cnemyer ycraHaBiIMBaThH B COOTBETCTBUU C UX BECOM M pa3MepoM. Bosee
TSDKEJbIe Kabenn OOJBIIEero AuaMeTpa clenyeT MPOKIaabBaTh CHapyu; bonee nerkue
MEHBIIETO JAWaMeTpa CleAyeT pasMmemarb BHyTpu. Kpome Ttoro, kabemnm MOXHO
MPOKJIaAbIBaTh C BHYTPEHHEH CTOPOHBI HapyKy B 3aBHCHUMOCTH OT pa3mepa. He

pa3Merars ouH Kabelb oBepX Apyroro 0e3 pacnopku.

[ BepTHKAIBHO TIOABEMICHHBIX THOKMX KaOENbHBIX IENed OCTaBUTH OOJIbIIe
CBOOOIHOTO MeCTa /sl BEPTUKAIBHON OMOPHI, TOCKOJIBKY BO BpeMs padOTHI e OyIyT
HaTAruBaThcs. [lociae HeOOMBIIOro MPOMEKYTKA BpEMEHH HEO0XO0IUMO ITPOBEPHUTD, UTO

Kabemu OpoxXoadT 1o IICHTpaJIBHOfI qacTu, U IIpu HeOGXO,Z[I/IMOCTI/I OTPEryjaInupoBaTh HUX.

B camomnoanepx)uBaronuxcs KaOenbHBIX IEMIX KaOenu KPemarcs K IBIKYIIMMCS 1
HETIOABWXHBIM TOYKaM. HeoOxoanmo, 9ToOBI MOCTABIIMK MPEJOCTABHI HOAXOMISIIINE
KabenpHbIe onopsl. KabenpHbIe CTSHKKH MMEIOT OUYCHb OTPAaHWYCHHOE MMPUMEHEHUE TIPU
paboTe Ha BBICOKHX CKOpOCTSIX. [103TOMy HE CiemyeT CKpeIuIiTh HEeCKOJBbKO Kalemnmei
BMmecte. Kabenu He ciiefyeT 3aKkpeIuiiTh WM NPUBSA3BIBATh K ABIKYIIUMCS YacTsAM

KaOeIbHBIX Lenem. 33301) MEXKAY HEMOABM)XHON TOYKOU M Y4aCTKOM mruda JOJIKCH

OBITh A0CTaTOYHO IIUPOKUM.

Camonoaiep>KuBaroIMncs Cronp3snmi

Jus  ckomp3smield KaOeldpbHOM TlemM pEeKOMEHIyeTcss 3a(uKchpoBaTh Kabenb B
NOABM)KHON Touke. B Mecre KpemieHus TpeOyeTcss MpeaycMOTPeTh HEOOIBIIYIO

3alUTHYIO 30HY Kabens. (CM. HHCTPYKLIMH MOCTAaBIIUKa KaOeabHas Lelb)

Crnenyer yOemuThcs, 4TO KaOelb MPOXOJUT 1O IEHTPaJIbHOH YacTH ¢ TpeOyeMbIM
paauycoM m3ruba. He HaTsaruBaTh kabenb (HE TSHYTh €O CIHIIKOM CHJIBHO), MHAYe
TpeHUe BHYTpH KaOenbHas [elb MPHUBEAET K M3HOCY 000JIOUKH Kabels; He JOIyCKAaTh,
9TO0BI Kabenb ObLT MPOJIOKEH CIHIIKOM CBOOOTHO B KaOEIbHOW IIEMH, B MPOTHBHOM
CIlydae 3TO MOXKET IMPUBECTH K MCTHPAHUIO Kabellsl W BHYTPEHHEW CTCHKH KaOelbHOM

IETIH WJTH 3aITy THIBAHUIO C IPYTUMH KaOCISIMH.
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IIpaBumeHO Henpasunsao
= TTTETTCICYE
[TpaBUIIbHO HenpasuinbHo

10.

Ecnn xabexp mpokagsBacTCsi HEPOBHO, IIPOBEPUTH, HE MEPEKPYIUBACTCS JIH OH BIOJb
IPOJIONBHOM ocu BO BpeMs pabotel. Kabenb MOMKEH MEIJICHHO MOBOPAYMBATHCS B
OTIPEICNICHHON (MKCHPOBAHHOM TOYKE 10 TEX IOp, IMOKa HE HAYHET CBOOOIHO

[ePEMEIIaThCs.

YuuteiBas pasMeEpPbI Kabemell M KabeIbHBIX HeHefI, XapaKTCPUCTUKNU HUX OJIUHBI
B

€CTEeCTBCHHBIM 00pa3oM pacTsaruBaeTcsa. B ciiydae mcronp30BaHUS KaOENBHBIX IeTeit

3HAYUTCIIbHO  OTJIMYarOTCH. TCUCHHUC HECKOJIBKHX dYacoB KaOelb

MIEPBBIX
JUISL 3TOro Tpedyercs OOoJbIlie BpEMEHH. JTOT0 MOXXKHO HM30€XaTh MyTeM pPeryJsipHOU
MIPOBEPKU MECTa YCTAaHOBKU KaOenei. PekoMeHIyeTcsl peryJsipHO IpOBOAUTH IIPOBEPKH
KaXIble TPU Mecslia B TEUYEHHWE IEPBOTO Troja W MPH KaXIOM TEXHUIECKOM
obcnyxuBanun B nocnenyromeM. Cloa BXOAUT MPOBEPKa BO3MOXKHOCTH CBOOOHOTO
HepeMeleHus B TIpe/iesiaX 3a/IaHHOTO pajiiyca U3ruda, u Ipu HeoOXOJMMOCTH BHECCHHE

KOPPEKTUPOBOK.

4.1.2 IIpoBoaka CTAaHOYHOI CHCTEMBI

1. TIpoBoaka HCTOYHHKA IJIEKTPOTTUTAHUS
1) CuIbHBIN TOK
B Crporoe pasaeneHne CUILHOTO B C1aboro TOKa

Bri0paTh moaxoasmuid JuaMeTp CHIIOBOTO Kabelsi B COOTBETCTBHH C MOIITHOCTHIO. B

TaOIIUIe HWXKE YKa3aHbl JUAMETpP KaOells U COOTBETCTBYIOIIAS €My MOIIHOCTb.

Xapaxkrepuctuk | Ceudenue (MM2) 25°C menp Opna ¢paza Tpu pazb
U Kabesst (MM2) Homyctumas 220 B 380 B Ilose3nas
Harpyska [Nonesnas BBIXOJIHAS
MpOBOJIA IO BBIXOJTHAS MOIIHOCTH (BT)
TOKY (A) MOILHOCTh
(Br)
L5 1,38 15 3300 9476,8
2,5 1,78 25 5500 13163,2
4 2,25 32 7040 16848,8
6 2,85 45 9900 23693,6
10 7*1,35 60 13200 31591,2
16 71,7 80 17600 42121,6
25 7*2,14 110 24200 57917,6
B J[o0aBUTH BCIOMOTATEIbHBIE YCTPOMCTBA, TAKHE KaK YCTPOUCTBA 3aAIIUTHI OT KOPOTKOTO
3aMBIKaHUS U QIIIBTPHI IS CHIIBHOTO TOKA.
(2) CuaOprii Tok (Hanpumep, 24 B mocT. Toka)
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[onmoxuTeNnpHBI U OTPHUIATENBHBIA MPOBOAA OJIOKAa NMHUTAHHS PA3IAYAIOT MO IBETY,
HampuMep, KpacHbIH NPOBOJ MOAKIIOUAETCA K IOJIOXKUTEIIBHOMY TOJIOCY, a CHHHUH
IIPOBOJ NOJKJIFOUAETCS] K OTPULATEILHOMY IOJIIOCY.

[oTpeburenn ¢ OTHOCHTETHHO OONBIIMMHU TIOMEXaMU (HAIPUMEpP, CEPBOIPHBOIBI U

SJICKTPOMAarHuTHBIC KHaHaHLI) IMMATAIOTCA OTACIBHO OT KOHTPOJIJIIEpA.

3a3zeMiIcHHE

Juis1 3a3eMIIeHUS UCTIOJB3YIOT CTAHAAPTHBIE IBYXLIBETHbIE MPOBO/A: JKeJIThIi U 3eJ1eHblii.
B crankax nasepHOi pe3KH IS KOTOPBIX BBICOKOYACTOTHHIX curHanoB (LLINM,
UMIYJbCHBIX, SHKOAEPHBIX, EMKOCTHBIX M T. JI.) PEKOMEHIYeTCS HCIOJIb30BaTh
MHOTOTOUCYHOC 3a3CMJICHUE

Jis  cTaHOYHOW CHCTEMBI HCIIOJIB3YIOTCS OIMHKOBAaHHBIE OOJTHI 3a3eMJICHUS U
CrieuaibHBIA  3a3eMisiioluii  mpoBoja. CoNpoTHBIEHHWE MEXAY 3a3€MJICHHBIM

METAITMYECKUM KOPITYCOM M OCHOBHOM TOYKOH 3a3eMIICHUS TOJKHO ObITh < 0,1 OMm.

Curnan (ynpasjeHue)

IIBeT curnanpHOTO MPOBOJA, HAMp. YepHEIit.

Bri6upaTh CUTHAIBHBIN POBOJ B COOTBETCTBUU C MOIIIHOCTHIO.

Pexomenayercs HCMONB30BaTh AIEKTPOMArHUTHBHIA kiamaH 24 B mocT. Toka.
Jlo0aBuUTH MOTJIONIAOIIHUE [ISMTH Ha 000MX KOHIIAX AJIEKTPOMArHUTHOT'O KJIalmaHa, TO €CTh
napajuieibHO  MOJAKIIOYHATh  JUOJBI  OOpaTHOH 1emu Ha  OOOMX  KOHIAX
AJIEKTPOMArHUTHOT'O KJIamaHa (CIICAyeT YUUTHIBATh HANIPABJICHHE, BBIICPKUBACMBIA TOK

H BBIACPIKHNBACMOC HaprI)KCHI/Ie) B COOTBETCTBUH C PUCYHKOM HHUIKE.

HPLZTZ0E

BbIX 16 |
L I
DneKTpOMarH.
kmamas 24 B
MOCT. TOKa
COH Q @ I

Pexomenayercss mpemycMOTpeTh 3a3eMJICHHE JJISI SKPAHUPYIOIIETO CJ0S IH(POBOrO
curHana (IIMM) ¢ nByxX CTOpOH, a IJisl SKPAHUPYIOLIETO CIIOS aHAJIOTOBOTO CHUTHAIA
(DA) - ¢ ogaHoit cTopoHbl. OJHOCTOPOHHEE 3a3€MJICHHE ITO3BOJIIET H30EKATh
HU3KOYACTOTHBIX TOKOBBIX ITOMEX Ha SKPAHHPYIOIIEM CIIO€; ABYCTOPOHHEE 3a3eMIICHUE
M03BOJISIET APPEKTUBHO YCTPAHUTH BHICOKOUACTOTHBIE MoMexu. Eciu kabenp mepenadu
OYCHb [UIMHHBIM, PEKOMEHIYeTCS 3a3€MJINTh €ro B HECKOJBKHUX TOYKaX, YTOOBI
o0ecneunTh OMHAKOBBIA MOTEHINAI SKPAHUPYIOILET O CIOA.

CormnpoTuBrieHne PeXyIIe TOJI0BKH, MOJIKIIOUYEHHON K YCHJIMTENIO, K KOPIYyCy CTaHKa
coctapimsieT < 1 OM, a CONMPOTHBICHHE TOYKH 3a3€MIICHHS DJIEKTPUYECKOro Ikada

cocTtaBiteT < 6 OM.

IIpumeyanus
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B Kaxnsiii kabenb 4eTKO U TOYHO MPOMAPKUPOBAH.

u Kab6enn JOJI2KHBI OBITh MMPOJIOKEHBI MMapauICJIbHO U HE MEPECCKATbhCA, a KITYTbl JOJIKHBI OBITH
IpAMBIMHA 1 BBIDOBHCHHBIMU.

B [Ipu ucnonb3oBaHuM KaOened kommanuu Friendess ciemyer BeIOMpaTh KaOenb B
COOTBETCTBUU C METOM Pa3MeEILeHNs, HE CKJIQAbIBATh B Kyuy U HE CBHBATb.

B Bcs npoBojKa J0o/DKHA ObITh Ha/ISKHO 3aKperuieHa BO H30ex)aHne HCKPEeHHS.

B JIpu npokiagke MPOBOAKU CIeAyeT H30eratb INeTelnb W aHTEHHBIX 3(QEKTOB.
TokoBas meTisi, cocTosllas U3 UCTOUHMKA CUTHANA, JUHUU IEpeJaud U HarpysKy,
SKBUBAJICHTHA AaHTEHHE C MAarHUTHbIM nosneM. Ha pucyHke HmKe HENpaBUIIbHOE

COCIMHEHUEC NPEACTABJICHO CJIEBA, a ITPaBUJIBHOC - CIIpaBa.

DiekTpoIkad
1 IS T
|

ITomexa /- ‘ m
St 2R
HenpaBmisHast IIpaBmteHas

IIPpOBOJIKa IIPOBOJIKaA

4.1.3 TpeboBanus no coopke

O6pamarbess  ocTopo:xkHo. Heo0xoaumMo HCHOAB30BaTh AHTUCTATHYECKHUE
NepYaTKd WIH TMPUKACATBCI K 3a3eMJIEHHOMY MeTaJLINYecKoMYy
npeaMeTy, Mpexxkae 4eM NPUKACATHCA K LeNH IUIATHI YNPaBJIeHHUS WIH
BCTABJISATH/U3BJIEKATh IUIATY YNPABJEHUs, 4YTO0bI NPEeIOTBPATHUTH
NMOBpeKIeHHe IUIATHl yNPaBJeHUS] TNepeMelleHUIMH CTATHYeCKUM
3JIEKTPUYECTBOM.

3a uckiawvyenneM untrepdeiica USB moakiawyeHue U OTK/IIOYEHUE MUTAHUS
Apyrux uHtepgeiicoB 3anpeunieHo, 3T0 MO:KeT MPUBECTH K MOBPEKIECHUI0
BHYTPEHHUX KOMIIOHEHTOB.

Oopamarbcs ocTopokHo. He HaxkmMaTh Ha mu1aTy. 3TO MOXKeT NPUBECTH K
U3rudy IUIATHI M ee MOBPEeKICHUIO.

4.2 YcrpaHeHue HEUCIPAaBHOCTEH

4.2.1 HecnocodHocTs Aucneryepa ycTpoicTB 00Hapy:xuTh ycTpoiictBa PCle
Ecnu nucnieTuep ycTpoHCTB He MOXKET 0OHApYXHTh Jitoboe ycrpoiictBo PCle:
1. ITpoBeputh cocTosinue uHAMKATOpoB Ha BMC228A.. [lonoxxeHust M”HAUKATOpa MUTAHUSA U

WHJMKAaTOpa COCTOSIHUS CUCTEMBI ITOKa3aHbl Ha Pucynke 14.
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HumukaTop
- o L
HWnmuxatop CHCTEMSI 1
cTaTyca
Hupukatop
cratyca
CHCTEMBI 3

Pucynox 14 Unankaropsr BMC228A
Econ ona nme naxomutcsi B coctosauu OP, mHAMKATOp NHUTaHHUA TOCTOSHHO BKJIIOYEH,
WHJIUKATOP COCTOSIHHSI CHCTEMBI | ¥ MHJIUKATOP COCTOSIHHSI CUCTEMBI 2 MHUTAIOT C 4acToTo# |
't oHOBpEMEHHO, a MHAMKATOP COCTOSIHUSL CUCTEMBI 3 TIOCTOSIHHO BKITIOUEH.
Ecin ona naxomutcss B cocrostHuu OP, wHAMKATOp NHUTaHHWS TMOCTOSHHO BKJIIOYCH,
WHJUKATOpP COCTOSIHUSI CUCTEMBI | ¥ HHAMKATOP COCTOSHUSI CUCTEMBI 2 MUTAIOT TIOTIEPEMEHHO C
yactoToil 1 ['11, a *HAMKATOP COCTOSIHUS CUCTEMBI 3 TTOCTOSIHHO BKJIIOYEH.

Ecnmu HMHAUKATOp COCTOSHUA BMC228A CBUACTCIIBCTBYCT O HCEUCHPABHOCTH, 3aMCHUTH ILUIATy H
TIOBTOPUTH ITOIIBITKY.

2. Ecnmu wanukarop coctosuus BMC228A B HOpMe, MOMEHSTH CIOT IUIATHl WM XOCT-KOMIIBIOTEP IS
MMOBTOPHOT'O CKAaHUPOBAHUSI.

3. Eciu yerpoiictBo PCle mo-npesxxaemy He ynaercs 00HapyKUTh, HEOOXOJUMO 0OpaTUThCS B HAIILy CITYKOY
TIOJICPIKKH.

4.2.2 Jlucner4ep yCTPOMCTB He MOXKeT YCTAHOBHUTH ApaiiBep

Ecnu yerpoiictsa PCIE npucyTCTBYIOT B MEHEIKEPE YCTPOICTB, HO apaiiepa BMC228A ne
PacIO3HAIOTCSL:

1. HeoOxoaumMo yCTaHOBUTH JIpaliBep BPYyUHYIO €I pa3 B COOTBETCTBHH C pasnesiom 3.1.2.

2. Ecnu npaiiBep mo-npekHeMy HE YCTaHOBJIEH, H3MEHUTH CJIOT IJIAThI WM YCTAaHOBHUTH JIpaiBEp HA XOCT-
y3elL.

3. Ecaum ppaiiBep mo-nmpexxHeMy HE YCTaHOBJICH, HEOOXOIUMO 0OPAaTUTHCS B HAITy CITY>KOY ITOIICPIKKH.

4.2.3 HeynayHoe CKAHMPOBAHHE INHbI

Ecmu Cypfig He cMoria mpockaHUpOBaTh MOTYMHEHHBIC YCTPOCTBA:
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1. IIpoBepuTs, BKIIIOYEHBI 1 cepBonpruBo bl HHBI EtherCAT 1 mogunHeHHBIE yCTPOHCTBA.

2. IIpoBepUTh, HAAEKHO T YCTAHOBIIEH CETEBOI Kabeb.

3. HpOBepI/ITB, npeayCcMoTpeHa JIi MMOAACPIKKA MOAYUHEHHOT'O yCTpOﬁCTBa. Ecimu HECT,

HCO6XO,I[I/IMO 06paTI/ITBC$I B CJIy)K6y NOAACPIKKH. Ecnmu Ja, 3aMCHUTb MIOAYNHCHHOC

YCTPOMCTBO U IOBTOPUTH CKAHUPOBAHHUE.

4. B cmyuae Heynaum oOpaTUTHCS B CIYXKOY MOIEPIKKH.

4.2.4 ABapuiiHblii CHTHAJI IIMHHOM CeTH

ABapuiiHbIC CUTHAJIBI CETH OOIICH IIUHBI U PEIICHUS

ABapuiiHbIH CUTHAJ

ABapuifHBIN CUTHAJ IIUHHOU
CETH, CETEBOM KaOeNb HE
MOJIKJTIOYEH

0x9811002D

ABapuiiHbIN cUrHail - TalMayT
CTOPOKEBOM CXEMBbI

ABapuiHbIA CUTHAJ LIMHHOM
CEeTH, HECOOTBETCTBUE CETU
0x9811001E

ITorepstn makeT aBapuiHOTO
CHUTHaJIa NIMHHOW CETH
0x98110025

ABapuifHbIN CUTHAJ IIUHHOU
CEeTH, NOJUUHEHHOE YCTPOICTBO
He B coctosinun OP

ABapuiiHblii curHan IIMHHOK
CEeTH, TalMayT CETH
0x98110010

Hpuunna

[Togunnennoe
YCTPOWCTBO HE BKIIOYCHO,
WJIM CETEBOH MOPT
MOJKJIIOYEH HENPaBUIIBHO
TaiimayT coeMHEHUS
mexay CypCutPro u
BMC228A

CereBoii Kabelb MEKIY
CETEBBIM IIOPTOM
EtherCAT xommbroTepa u
MIOJYMHEHHBIM
YCTPONCTBOM HE
3aKPEIUICH, W ITUTAaHHE
MOJYNHEHHOTO
YCTPOMCTBA OTKIIIOYEHO.
[orepst makera TaHHBIX

cereBoll cBa3u EtherCAT

N-e IMOJYNHEHHOE
YCTPOMCTBO HEHCIIPABHO,
CeTeBOM Kabenb MEXIY

MO TYMHEHHBIM
ycrporictBoM N-1 u N-bim
MOIYMHEHHBIM
YCTPOHCTBOM HE
MOJIKITIOYEH WA

| OBPEKACH.

[Tocrosinuas noreps
[IAKETOB JJaHHbIX CETH
EtherCAT

Cnoco0 ycTpaHeHust

[IpoBeputs nuranue
MOAYNHEHHOTO YCTPOWCTBA U
MIPOBOJIKY CETEBOI'0 MOPTa

Ecnu on cOpormen
ABTOMATHYCCKH, €r0 MOYKHO
WUTHOPUPOBATH; €CIIH 3TO
TIPOU30MJIET BO BpPEMS
00paboTkH, 3ahuKCUPOBATH
STAITI OTIEPAIIH ¥ OTIIPABUTH
3aMEUYaHKe B CIIyKOY
TIOJJICPIKKH.

1. IIpoBepHTH MMOIKITFOYUCHHE
cereBoro nopta EtherCAT.

2. [IpuBectu B mOPSIIOK
MIPOBOJIKY U MMPOBEPUTH HATMIHUE
oMex

3. [IpoBepUTH IIEKTPOIIUTAHUE
MOJYMHEHHOTO YCTPOUCTBA

1. IIpoBepUTh MOJKIIOUCHHUE
cereBoro nopra EtherCAT.

2. IIpuBectu B OpsAI0K
MIPOBOJIKY U MPOBEPUTH HATUIHE
nomMex

3. [IpoBepuTh NMEKTPONUTAHHE
TOAYUHEHHOTO YCTPOWCTBA

1. ITpoBepuTh MOAKIIOUECHNE
cereBoro noprta EtherCAT.

2. IlpuBectu B OpsI0K
MIPOBOJIKY U MIPOBEPUTH HATIIYHE
MoMex

3. IIpoBepUTH SIEKTPOIUTAHUE
MOAYNHEHHOTO YCTPOMCTBA

1. IIpoBepuTh NOAKIIIOYEHUE
cereBoro nopra EtherCAT.

2. IlpuBectu B OPSIOK
MIPOBOJIKY U MTPOBEPUTH HATIIIHE
nomMex

3. IIpoBepuUTh 3MEKTPONUTAHUE
TMOAYNHEHHOTO YCTPOWCTBA

Tabnuma 2-1. ABapuifHbIe CHTHAIBI OITHHBI OCHOBHOW IUTATHI M CITOCOOBI yCTPaHEHUS
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