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[IPoexkT GraniCubicle
Ctposockon / 4x pcrnbluka 600V IriZla ver 01

OnmcaHme cxeMmsl,

[locTaHoORKAO 3agcum (KPATKO),

Bbblna mocTarneHHaA 300404Ud CO344ATh UM 4OBECTU A0 ME/IKOCEePUMMHOro MPOU3BOACTBA MAPTUTYPHLIM
CTPOBOCKOM/(BCMbILKY C KOPOTKMM MMMAY/ILCOM) C MAKCKMMA/ILHOWM UACTOTOM 4 MbiXad B CeKYHANY U
HemnPePLIBHLIM BPeMeHeM Pas0Thl a0 60 CekyHa, COBPAHHLII M3 AOCTIMHLIX B HAWewm MecTHOCTU
geTtTanew.

[NogPOBHOE OoMMCaHMe 3agauun:

CoePaTb 2WT MMAOTHBIX (Menksi cepuio g0 10wT BYgEeT coBWMPATL PagHoOMacTepckas) DMX
ynpapAsaemMblx (MOWHOCTb W “CcTaPT’ MPOrPAMMbLl 3ALANTCS C KOMMA), CTPOBOCKOMOB/BCMbILEK
CMOCOBHbLIX MUTATbL MO XeCcTKo sagdHHom (BanmcaHHom B EEPROM ¢ koMmbioTera) mporraMme
MPoLONXUTensHOoCThLI0 40 60 CexkYH4, C BO3MOXHOCTLIO MepPeK/lUdTeECA B PeXWM BCMbILKKM 415
OCBeLeHUA HeBO/bWOM CUeHb KAOK BO BPeMst npegcTarneHus (MAaHUMPSITCSA Beraoume/npbirawoume
OKTePbl, 0 TOKXe BPOWeHHble MPeaMeTbl), TAK U PABOTb B ®OTO PexuMe (PeXumMe BCrbllKW, C
KOMOHAOM “CcTaPT” OT PAALMNO CUHXPOHMIATOPAO, A MMPAB/EeHWMEeM MOLHOCTbLI mo DMX wwumHe),
KpomMe auCTAHUWMOHHOro yrnpapneHua mno DMX wmHe npeaycMoTPeTh /I0KA/bHOe MMpPaB/1eHume
(amcnnem + RANKO4EeP) — MO MecCTY, HernocpPe4CTReHHO C KOPMYCA CTPOBOCKOMA/BCMblLWKM/

A TAK Xe MmPeayCMOTPeTh MyMpParAadAemMyio avMMmpyemyio LED mogcreTKY aBTO®POKNYCA

Mog co340ThL MO4PA3YMEeBRCeTCH HA MePBOM 3TAMe! PA3PABOTAThE CXEeMN, ¥TOUHUTL HAamuume
getanem, co3adTb MoO4 HWMX MeuaTHble MAaThl, U OCMeTUTL (CO340Tb /OKA/NBHMI0O PEeCYPCHYI0
cMeTy) Mmog g4aHHbI HOBOP, Hao BTOPOM aTame 3aKMMUThL a4eTannm HA 2WT, M COBPATH UX B
eanHoe uenoe, ad nocne HAMMCATb MPOrPAMMHYI0 UACTb

Ana Tex KTo nmpouen T3 MO AMAroHAAM — MOBTOPRIO COAMbIE BAXHbLIEe MOMEeHTbI!

= [NhaHmpyTCA Beraouwme/npPbirapume axkTePbl, d TAKXe BPOLEeHHble MnPegMeThl

- CepummHOS CbeMKA C MAKCUMMA/IbLHOW UAQCTOTOWM 4 MbiXa B CeKYHAOY,

- [enaTh BYLEM, HEe KAK /AYUWE, TeopPeTUUEeCKW MPABW/IbHEeEe, WA TeoPeTUUeCKUM MnPouie,
a KaxK gageuwepse, bblICTPEeEe, MCMNoOo/1b3394 MAKCKHMMIM TOTOBbLIX HAPABOTOK

M M3 T7TOrG 4UTO HA AdAHHBLIM MOMEeHT eCTb B HA/IMUKMK

OnmcaHme TexHUMUeCKUMX XOAPAKTePUCTUK,.

B pegynLTOTEe mpocueTa BAPUAHTOR BLI/AIO MPUHATO PeueHMe COBMPATL KRALPO BAPUMAOHT HA

AOCTMMHLIX ¥ HAC geTansax. l.e, 3To

- kBAgPO BAPUMAHT (4 ANAMMbl HO CTPOBOCKOM) MPU MAKC, UACTOoTe 40 4 MbiXOB B CEKYHAN U
nPogoNXuMTenbHoCTbhio 40 60 cexkyHa, TeopeTUMUueCcKWM MoavyuaemMm ans Kagomn nammel 4o 60 mbeixor
nogpsaa c nepepbiprOM B 1 cekyHay (Mocrne oxnoxgeHume MUHMMSM 10MuHD.

Ho mpakTuke cpegHas UacToTdad BMA4eT HAOMHOMoO MeHblWe, TAOK KOK CTPOBOCKOMOBR HA cueHe
He lwT, a MbiIXaTb BbiICTPEe 4X PA3 B CEKYHAY — TepPAeTCs 3PPeKT

- cxema nocTtpoeHa Ha anamnax KUPK-120 (3aTo mMx MHOro M OHU geloBble),

- 3anMTbLIRATE oT 600v (UTo BLHI HEe MBOBEPETAThL BEe/N0CUMeaAHbIX KOHCTPYKUWMI — MCMONbL3YI0
PO3PABOTAHHbLIE POHEe E/10KWM), 3TO A40CT BO3MOXHOCTL CTAPTORATL C “HegozapsaAXeHHoro’
COCTOAHUA, O TAK X€ MAKCUMMA/IbHO SYCKOPWTbL MPOLEecCC ropPeHus

- Ue—3a0 vgewerneHMA MCMONbBIORATH IAPAAHYIO Uemnb U3 4naMmbl¥2conPOoTa=8WT COMPOTUR/IeHUN
Ha 1kOm S0W (S0%8=400W>

- Bnok zapsgaa +/-300B oswumm (Ha 4 AaMmbl), 4418 MYCKOPEeHUMSA 3aPS4d — ABRMXCTYMeHUATbI
(cnnororm 1N TiOHWHIoBLIMY), C ABROVMHOWM CTABUMAMBUMBAULMEr = CcO cPegHelrm Toukowm (CTAaBUAMIauUe
KOK + TAK W =) 40158 ®O0TO PeXuMMa

- U3—30 OrPAHUUEHHOCTUW B BLIBOPE ®OTO KOHLEHCATOPOBR BEblI/IO MPUHATO PeleHWe COBEUMPATL U3

RUBYCON 330 B 70 MK? @oTO ®n3wW KoHgeHcaTor 12 ¥ 24 MM
RUBYCON 300 B 230 mMk® @oT0o @now KoHgeHcaTopr 12 ¥ 45 MM

- Ue—3a BObworo Toka (oxkono /40A HaA »AaMMy) noAavyuaeTca Mo 3WT KOoHgeHCcaTa B nAaeue
(247A Ha koHgeHcaTop) C=(70+70+70)/2=105mMke U=0.6"2=0.36kV W=0.36%105/2=18,9/4x
OcTtaTok Ha évxkocTm W=0.0064%105/2=0.34 Ax
Beirog — MUHMMOABHAOSA MOWHOCTbL KAK BCMBIWKW, TAK W cTpPobockona 18956 /[Ax Ha aamMny,

310 HE MHOro, Taxk KOK CBeTUTbL MPUMgeTCs uepesd CBRBeTOPUM/IbTP M HA OTHOCUTE/IbHO BO/1bLYI0
nAowogbL C MOTO/KA

- Uz—30 vgewerneHa MPUMEHUTL Pe/1erHYI0 ABMXCTYMeHUATMI0 CXeMY KOMMMTAUMKM MOLLHOCTU
no 3apPAay

PaspasoTan www.mindrunway.ru
www.mindrunwoy.msevm,com

grani COBAKA mindrunway TOYKA ru
ver: 0.3 28.07/.15




[IPoexkT GraniCubicle
Ctposockon / 4x pcrnbluka 600V IriZla ver 01

OnmcaHme cxeMmsl,

- 0OBLLOS MAOKCWMMA/bLHOSA MOLLHOCTbL 30a4emcTRORABR BRCe KoHgeHcaTopbl (C=480MK®) ansa 4x namMmn
BChblkKM 89,8 [Ax ¥ 4 = 343 /Ax
- ['nysmHa pervyampoeaHma (oT 18,9-343 /Ax> monvuaetca 24 Step’a
- Ana ycpeagHeHMa mMaHoca B Exel paccumMTaHHL Bce rRAPUMAHTL (MX 298) KOMMNTAULWMKM eMKoCcTem
M MNP PABOTEe B POTO PexXuMMe HAd ogHOM WM Towm Xe MouwHocTUM (RAPMAHTOBR 24) MPLM BO3MOXHOCTU
BbIBOPA MPOMCXOAUT UUMKAMUeCKAsa CMeHd /AaMm.

OnmcanHme anmnaPaTHOW UacTu

TOK KOK MPOCU/AIM MAKCUMA/IBHO 4eWeBO, TO B KAUeCTBe KOPMYCA WCMO/1b3Y¥EeM M/AACTUKOBYSI0
KAHOAM3aAUMoHHSI TryeY AY100, YTo BH He rrpeTbhb koHgeHcaTorbl S0W (D0%8=400W) compoTWBAEHUAMU
(0 HO HUX BbLIgeNaeTCcd CTO/bKO Xe B3HEePruM, CKO/NbKO MepPeKauMBaeTCd B KOHALEeHCATOPL) Bbl/10
MPUHATO PeleHVe BbLIHeCTUM MX B oTgaenbHYo ThrysY., [Are TPysb AYI00 He corceM YCTOMUMBLI,
MO3TOMY BbI/Z1I0 MPUHATO PewWeHMe B TPeTbid TPYBY BbLHEeCTW MMPAB/1eHWMEe, MHAUMKALUMIO U B/10OKU
AT AHUSA,

PacnucelraHMe ©YHKUMOHAANA MO NAQTam:

1> Ha 01 mhaTe pPacnonoxeHs

- 4uTt = namnel UPK-120

- 4uT = gpoccensa, 4Na OorpPaHUUeHUs MMKoBoro Toka (xoTa bl ao 600AD

— 4wT = nogxurapumx TraHceopMmaTorad Ha 18kB oT zaxuranoxk Ignitor (gnpapAasioTcaA C O KPIray
/laMMbl MMTaTCA OT 2—4 KPYrd C KOH4eHCATOPAMU

2> Ha 02 maaTe PacnoNoxXeHd OCHOBHASA, He OTK/AoudeMas rPYMNad KOHLEeHCATOPOB

- 24uT = 3BnneueXPnneua*¥4namMrbl HE KOMMYTUPYEeMble ®0TO kKoHageHcaTora RUBYCON 330 B 70 M@
- 16wt = 2Bnneue*2nneua*4namMnsbl cunorbix amoaa FR6E07/
- 8wt = l1BnneuexPnneua*¥4namMnsl  3apsaaHbLIX anoaa FRI1S/

3TO HEe KOMMYTUPYEeMbI HOBOP KOHO4EeHCATOPOBR, OH 3apaAxaeTcsa ¢ 6—/ KPYrd, K KOTOPbIM
noagKApudeHbl 3daPAdHbBIE PEe3NCTOPLIL

3) Ha 03 nmnaTte pacrnionoxeHa “A’ gaononHUTeNbHASs TPYMMNAd KOHAeHCATOPOR

- 8wt = 1BnaeueX2naeua*4namMnbl KOMMSTUPYeMble ®0To kKoHgeHcaTorpa RUBYCON 330 B /70 mMk®
- 8wt = 1BnaeueXPnaeua*¥4namMnbl KOMMYTUPYEeMble ®0TO kKoHgeHcaTorpa RUBYCON 300 B 230 mk®
— 16wuT = 2BnaneuexPnneua*4namMnsl cmnopblX amoga FR607/
- 8uWT = 1Bnneue*2nneuc*¥4namnsl  3apsaHblX guoga FR1S7

3T0 KOMMSTUMPYEeMbIM1 HOBOP KOHA4EeHCATOPOR, OH 3apaAxaeTcs ueped 6—/ KPYIM, K KOTOPbIM
MnoaK/lloUeHbl 3aPAgHbIE Pe3UMCTOPLI
LiteVer — B chnvuae Lite pepcuM aaHHOSA MAATA OTCYTCTBRYET

45 Ha 04 mnaTte pacnonoxedHa ‘B’ gonoHUTe nbHAA rPYMNd KOH4eHCATOoOPOB

- 16wt = 2Brnneue*2nneuc*4namMnbl KOMMYTUPYEeMble ®0TO kKoHaeHcaTora RUBYCON 300 B 230 Mm@
— 16wuT = 2BnaneuexPnneua*4namMnsl cmnopblX amoga FR607/
- 8uWT = 1Bnneuex2nneuc*4namMnsl 3aPsaHbBIX amnoga FR1S/

3T0 KOMMSTUPYEeMbIM1 HOBOP KOHA4EeHCATOPOR, OH 3apaAxaeTcs ueped 6—/ KPYM, K KOTOPbIM
noaK/loueHb 3aPAgHbIe Pe3UCTOPbI
LiteVer — B chnvyuae Lite pepcuM agaHHOS MAATA OTCYTCTBRYET

o) Ha 0D mAaaTe pacrnonoxedsl

- 1wt = Bbnaok muTanma 12=>95B ans sanutkwm omTonap

— 4WT = CKOPOCTHble onTopa3Bad3KkKM (Mo OMbITY ¥ HUX BbILWEe CTABU/IBHOCTL WM CKOPOCTbL MO
cpapHeHMio ¢ MOCD,

- 4uT = TUPUCTOPHBLIX 3AMNYCKABLIMX B/1OKJ,

- 4uT = HOKOMUTE/IbHbLIX EMKOCTW 4158 TPOHC®OPMATOPOB Mogaxura c¢ 1 AmcTa

- 1wt = lMAoHMPORAANOCL Pene aANa BK/AUeHUA MAKC., OBOPOTOBR CUCTEeMbl OBANYBA COMPOTUB/ISHUA

M KOHL4EeHCATOPOB MPUW CTAPTEe

Ho BbBOP MUKPOMPOLECCOPHOro BeHTUAAaTord bcfl2leb mol3roAmMA OTKA3ATbLCHA OT 40HHOM
CXeMbl, TOK—KOK OH CTapPTyeT aaxe oT +OB

Bce s10 vynparnseTca ¢ 8 kpyra. ANa CHUXeHMsS HABROL4OK TPACCH MPO/NOXeHbl MUKPO®OHHbLIM
NMPOROAOM W MMNpapAnsailTca oT /4HCS/3.

PaspasoTan www.mindrunway.ru
www.mindrunway.msevm,com

grani COBAKA mindrunway TOYKA ru
ver: 0.3 28.07.15 3




[IPoexkT GraniCubicle
Ctposockon / 4x pcrnbluka 600V IriZla ver 01

OnmcaHme cxeMmsl,

6) Ha nanatax 06 v 0/ pacrnonoxeHsb

16wt = 12B Pene. BeiBPOHB UMEHHO 3TV M3—3A LEHbl, YAOBCTBRA PA3BOAKW W BO/MbWEro TOKd
Mo CPOBHEHWMIO C BOAPUMAHTOM MPUMMEeHeHUA SuWT Pe/qle HO C M KOHTAKTHbIMUM FPYMnaMm

2uT = ULN2803 agna kommyTaumm 16 pene

BuWT = 1Bnneue*2nneuc*¥4namnsl paspsaaHbelx aunoga FR1IS/ (Ha 10 mnaTte H3 mapa pene

KOMMNTUMPYET PA3PALHYI0 /1AMMY)

Bce o710 vYnparnseTtca ¢ 8 kpyra, s cHUxeHUMs HOBOALOK TPACCHI MPO/NOXeHbl MUKPOPOHHLIM
NMPOBOAOM W MdNpPapAnawTca oT /4HCS7/3
LiteVer — B chavuage Lite pepPCUMM 4OHHOA MNAATA OTCYTCTBRYET

/) Ha 08 mnaTte pacnonoxedsbl

2uT = 74HCS/73. Adna cHuxeHunsa Horogok Ha MK oT TPACC M BOBMOXHOCTWM MO TOKY TAHYTH
cBeToamMoabl,

luT = AT24C312. Adns zanucum nporpamMm (kak ¢ DMX mHTepoemca, Taxk un uepesd USB BYT BAOKD.
lwT = MumkponpPoueccopr ATMegal6

CUrHan HO CPABATHLIRAHWME ®OTO UACTU MAeT C CUMHXPOHM3ATOPA HA nNmH D3, mogcereTKom
apToPokdCca zapeavyeT MK Ha 16 mnaTte (Ha Hem LED agpameep).

KpoMe omnmMcaHHbIX BblWe KOoMMSTAuUMm mno aapsay (Ha 06 u 0/ kpyre) agadHHbim MK

BrknouaceT sapagky (zOn) Ha 12 n 13 kpyre (OBPATHAOSA CRA3b O IAREPLEHWMM 3APA4KMU

nPuxogamT Ha Redyl n Redy2>

gogeT CUrHaa BUIEePOM, BK/UdeT CerReToamod roToOBHOCTU

B nmonHom mrepcum Snpar/eHWME MPOUCXO4UMT C MoMoubio KOMaHg mno RS232 mHTepoemcy

LiteVer — B chnvuae Lite repCcUM OTCYTCTRYET B/AOK YMPAR/NEHUA U BCe YMPar/1eHUWe BregeTcs

C 2X kKHomnok (D6 v D/), a mHamkauma epbiBegeHa Ha ara ceeTogmoaa (B2 v B3), Taxk xe

ceposogeH SPI mHTepeermc UM mMPUM OTCYTCTBUM B/IOKA SMPABR/NEHWMSA HA KOTOPbLIMI MOXHO MOBECUTHL

apa /cermMeHTHbIX LED mHamkaTopa (uepes gapa carUrobbix pPervctepa /4HCOS99)

8) Ha 09 nmnaTe PACnoNOXeHbl

PaspasoTan www.mindrunway.ru
www.mindrunway.msevm,com

grani COBAKA mindrunway TOYKA ru
ver: 0.3 28.07.15 4




[IPoexkT GraniCubicle
Ctrposockon / 4x pcrbluka 600V IriZla ver 0.1 (N var.

Cxema 1 kpyrag
/laMMbl, MoaXur, apoccenu,

1l xkpyr
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: == : : =1 :

I T I I 1T I
I I I I
I i i I
: o< e :

: 18B : : 18B :

2 Kpyr| I I | 2 kpyr
-300v3! ' ' | -300v4
I I I I
L__ éi _______________ J I_________________é ______ J

MOTA/A TPAHC MUTAHMA, onpPapkda 14%14mMMm

Ee3 cepgeuHuka. 2 cnoga 100 enTtkoe = 0,121mH
Kpyr NI Ee3 cepgeuHmka. 2 cnoa 66 putkoe = 0,063mH

Be3 cepgeuHurka, 2 cnoa 43 eutka = 0,026mH

B nonapomage ToOK 220A
L1 S cnoer 13 BUTKOBR B C/10e

onPaBRKA — KPYr 1MM

19%25=/25 RUTKOBR
UHaoyxkTMBHOCTE 0,009 mH

Upaxaembln d324co aenan c 0,049 mH
Ho Ha 1 nomny, 300r 11 380A
(MOLBEOPOM BbIWEeA HA 3TO 3HaueHume)

B aaHHOM Bcnbiwuke 1 namna 600B v 800A
UHaouKTUMBHOCTL HarepHOo 0,049 mH ?
(e 2 pPaga [ n U pbiwe>

PaspasoTan www.mindrunway.ru
www.mindrunway.msevm,com

grani COBAKA mindrunway TOYKA ru
ver: 0.3 28.07.15 5




[TPoexT GraniCubkicle

Ctposockon / 4x pcrblwka 600V IriZla ver 0.1 (N var.)
CxemMa 2 kKpyra,
KoHgeHcaToprs —300/+300=600v
T T T T T T T T T T T T T T T e e e e =
6/7 kpyrl | 6/7 kpyr
+300v1A ! ! +300veA
O i FR157 FR157 ! O
1 KPYr T 3T 3T 3T I 1 kpyr
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| P ® @ ® ® | o
I i + + )\ > I
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| T | | | |
| I I I I |
| |
Ov | | Ov
@ ® @ & ® @
| |
1 kpyr : FRG07 — — —— ] FRG07 : 1 kpyr
—-300v | -300ve
I & P & & o—o | O
6/7 KPYM 0.1MI-<Q33E<IJE_>I_30V 7:03T‘LI4JI-<T‘PX330\/ 70MKqugl:_3|quv 0.1M5&>_<r630\/ | 6/7 KDPSF
—30QviA FR157 FR157 | —30QveA
| |
| |
6/7 kpyrl | 6/7 kpyr
+300v3A ! ! +300v4A
O— FRIS7 FRIS7 '
1 KPYIr | 3ulT 3T 3T 3ulT | 1 kP
+300v3 ! 0.IMkPx630V 70MkPx330V 70MkPx 330V 0.IMkPx630V ! +3[(]8\/4
T Ling i ® b
TN n 1] N
[ FR607 I\ L1FR607 |
| + + 4 + |
) | I ) | ) | ) | ) |
| ) | I ) | ) | ) | ) | |
| |
O\/| | Ov
+ i ® @ L ® 4 -
- : . =
| n + 4+ n |
) | I ) | ) | ) | ) |
1 kpSr : FRG07 —— —— —— —— FR607 : 1 KkpSr
~300v3 ~300v4
I ® ® .3 ® —o : O
6/7 KPYT| 0.1M|-<gm€_>r3ov 7:03I‘LI4JI-<T‘PX330\/ 70M|-<q3x§|:_3u[_]r\/ 01M58ﬁ630\/ I 6/7 KpSK
—30Qv3A | NJFRIS7 FRI57) ] | ~300v4A
O | | O
| |
L o _
kpyr N2

RUBYCON 300B 380Mk® 90TO @®/10L KOHLEeHCATOP
PA3MEePOM 12%45 MM

RUBYCON 330B 70Mk® ¢0TO 913L KOH4EeHCATOP
PaA3MePoM 12*%24 MM

PaspasoTan www.mindrunway.ru
www.mincdrunway.msevm.com

grani COBAKA mindrunway TOYKA ru
ver: 0.3 28.07/.15




[IPoexkT GraniCubicle

Ctposockon / 4x ecnbluka 600V IriZla ver 0.1 (N

VOar,)

CxemMa 3 KpNra,

KoHaneHcaTors —300/+300=600v
""" """ """ 1
6/7 wpyrl | 6/7 kPSr
+Zv1A | | +ZveA
O ' FRIS7 FRIS7 ' O
1 kpyr | T 230MxPx300V 230M<®Px300V 3uT I 1 kpyr
+300v1 I 0.IMKkPx630V 70Mx®Px 330V 70M<®x330V 0.IMKk®Px630V I +3(C)gv8
1 @ 7 ® P —&
I i + + N I
I FrR607 N L IFRe07 1
| n T—— n |
| W U |
| | | | | |
| |
Ov | ® ® o o & & & L Qv
I + + I
= | — | =
| n — |
l | | | | l
1 KDPNF | FR607 | | | | FR607 | 1 KPS
-300v1 | I ~300ve
O : & & o $ & :4 O
0.IMKkPx630V 230M<Px300V 230MKPx300V 0.IMx®x630V
84 5PV shlr 70M<Px330V 70M<Px330V Sulr | 647 Kpr
O | FRI57 FRIS7 | A
| |
| |
6/7 xkpyr | 6/7 kpyr
+Zv3A | | +Zv4A
O ' FRIS7 FRIS7 ' O
1 kpyr | T 230MPx 300V 230MKPx 300V 3Lt 1 kpyr
+300v3 ! 0.IMk®x630V 70M«Px330V 70M<Px330V L 0.IMxPx630V ! ;+3%%V4
I i + + N I
" FRe07 I\ — L 1FR607 |
| |
| | | |
| I | | | |
| |
Ov | ® ® o o & ® & Qv
I + + I
= | I | =
l | | | | l
1 kpyr | FR607 I S I FR607 | 1 Kpyr
-300v3 | | -300v4
O : & Y & $ & :* O
0.IMKkPx630V 230MxPx300V 230MxPx 300V 0.IMx®x630V
o771 3oV LT 70McPx330V 70MKPx330V LulT | 847 KpT
| FRI57 FRIS?7 |
O | | O
| |
- - - _
kPpyr N3

RUBYCON 300B 380Mk?® @0TO ®13W KOHgeHCcATOP
PA3MepPOoM 12¥435 MM

RUBYCON 330B 70MK?® oo0TO @/18W KOHAEeHCATOP
PA3MepOoM 12%2P4 MM

PaspasoTan www.mindrunway.ru
www.mindrunway.msevm,com

grani COBAKA mindrunway TOYKA ru
ver: 0.3 28.07.15 /
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