bnoku ynpaBneHus

LLIarOBbIMW ABUraTesNaMu
KUMB203-ST-36
KUMB203-ST-48
KUMB203-ST-72

KUMB203-ST-220AC

PYKO BOAOCTBO MNOJIb30BAaTENA
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MpuHsaTbIE COKpaLLEeHUS

uny - LeHTpanbHoe npoLeccopHoe ycTpolicTeo (Central Processing Unit)
ogy - onepaTuBHOE 3anoMmnHaloLLee yCTPONCTBO
nay - NOCTOSIHHOE 3anoMMHaloLLLEee YCTPONCTBO
no - nporpaMmmHoe obecneyeHne
CAN - koHTponnep CAN-ceTtun, BHyTpukpucTanbHblii (Controller Area Network)
ALN - aHanoro-undgposoii npeobpasoBaTesb
LLAM - umMdpo-aHanoroBbIi NpeobpasoBaTtesb
WM - LWMPOTHO-UMMNYNbCHAA MOAYNALMNA
BSL - CTapToBbIN 3arpy34ymk (Bootstrap Loader)
RES - curHan «Cépoc»
I - BXOHOW LMOPOBON CUTHA
(0] - BbIXOOHOW LMPOBON CUTHA
1/0 - BXOHOW/BbIXOLHOM LLMGMPOBOM CUrHan
nor.1 - YPOBEHb IOrNMYEeCKOom eaAnHNLbI
nor.0 - YPOBEHb IOrMYECKOro Hyns
UART - YHMBEPCAIbHbIN aCUHXPOHHbIN NpuemMonepeaaTyink
(Universal Asynchronous Receiver/Transmitter)
VCC - HanpskeHue nutaHua +5 B
GND - umdposas 3emns (06LWKMiA NPOBOA, NUTAHMUS)
AGND - aHanorosas 3emng AL
GND_BUF - cuiioBas 3eMiid KaHasIoB UCKPETHOro BbiBOAA
nc - CBOOOAHbIN KOHTAKT
ID - naoeHTudukaTop
K1n - BbIBOL KaTyLLKX 1 aBUratend, Ha4ano
K1k - BbIBO, KaTywkn 1 oBUraTtens, KoHew,
K2H - BbIBO/Z, KaTYLLKW 2 ABUraTens, Ha4ano
K2k - BbIBO/, KaTYLLKW 2 ABUraTeNs, KOHeL,
CTaHAAPTHbIN NAEHTUdUKATOP - 11-Tn pa3psgHbin ngeHTndukaTop ctaHgapta 2.0A
pacwmnpeHHbin ngeHtTudmkatop — 29-Tm pa3psgHbin ngeHtndunkartop ctaHgapta 2.0B
abconoTHas nosnums — HOMEp No3Muumn, B KOTOPYIO AOIKEH NEPEMECTUTBLCS Bas LWLAroBoro
nsurartens
OTHOCUTENbHAsA NO31LUSA —  BEJMYMHA CMELLEHMS Bafa L1aroBoro ABmrarens
lpyumMmedaHmne:  BCe 4Yucna B TEKCTE AaHbl B AECATUHYHOM U LWeCcTHaAUaTMpuiHoMm ¢popmaTtax. MprusHakom

weCTHaauaTUpn4HOro Ymcna aBndaeTca 6yKBa h B KOHUE nocnegoBaTesibHOCTU LNGP.
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2. HasHaueHue

Bnok ynpasneHus warosoro asuratens KUMB203-ST npegHa3HadyeH AN yrnpaBfiieHUs waroBbiMy gBuUratensmm
c TokoM 06moTok o 25 amnep. KUMB203-ST paspaboTtaH Ha 6a3e 16-pa3psgHOro MmkpokoHTposnepa C167
dupmbl INFINEON (SIEMENS). KUMB203-ST npenctaBnsieT co60ii Me30OHUHHbI MOAYJb, COCTOSILLMIA U3 ABYX NAar,
COeOMHEHHbIX Mexay co00i. Me30HUHHbI MoAY/b YCTaHABIMBAETCS HA paanaTop.

O6wwuii Bua 6noka ynpasnenus warosoro asuratens KUMB203-ST npencraBneH Ha pucyHke 1.

MporpammMmHoe obecneyeHne, NOCTaBNsiEMOE B cOocTaBe C OJIOKOM, MO3BONISET 3a4aBaTb CKOPOCTb BpalleHUs
Bana ABuratens uam KOJM4YecTBO LWaroB, ycTaHaBAMBaTb CKOPOCTU Pa3roHa/TOPMOXEHUS M Onpoca KOHLEBbIX
Bblk/tlo4YaTenen. bnok ynpaeneHma nogkaovaeTcd K seayLiemMy komnbototepy Yeped CAN-uHTepdeic.

oo, W wTINAL
| mswywOoiz JOAS PO

Puc. 1. BHewHnin BUp, 6n1oKa yrnpaesaeHus
warosoro asuratens KUMB203-ST.
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3. TexHn4yeckue xapaKkTepucTmukKmn

Bnok ynpaenenus c IGBT-TpaHsucTtopamm:

Junana3oH nuTalowmx HaNnPSXKEHUN OBUFATENA ......cvveenee..

Junana3oH nuTaloLwmx HanpsxXeHun 6noka:

- KUMB203-ST-36-H .........ccevvnnn +9B-36B;
- KUMB203-ST-48-H ... +36 B - 48 B;
— KUMB203-ST-72-H.......cevveviens +48 B - 72 B;

- KUMB203-ST-220AC:
~85 - 265 B 50 I'u;
+120 — 370 B nocTOsIHHOrO TOKA.

Bnok ynpaBneHns c MOSFET-TpaH3aucTtopamu:

Jnana3oH nuTalLwmx HanpPsS>KEHUN ABUraTeNS.................

[unanasoH nuTaoLwmx HanpsxXeHun 6noka:

- KUMB203-ST-36-L.........cccoevinnnnns +9B - 36 B;
- KUMB203-ST-48-L........cccevvnnnnnn +36 B - 48 B;
— KUMB203-ST-72-L .....eviiiiiins +48 B-72B.

FaGapuTHbIe pa3Mepsbl (B MUIUMETPAX) . .ceueenerneeenaaennnns
MUHUMANBHBIA PABOYMIA TOK ..ueeneiieeiaeiieieeaeeieeaeeennens
MakcnmManbHbIN TOK KATYLUKU ABUTFATENA ..vvvvenereanenanennns
YacToTa KOMMYTaLMU TOKOB OOMOTOK....cvuivnirnernerneaneanennns
CkopocTb nepenaqm AaHHbIX MO CAN........cooiiiiiiiiiians

+2 -5008B.

Bnok ynpasnenus waroebim aguratenem KUMB203-ST o6ecneunsaer:

— ynpaBsfieHVe TOKOM B YeTblpex KBagpaHTrax;
— BblGOp pexmnma Toka B KaTyLuKax:

— Me[JiIeHHOe 3aTyXxaHue;

— ObICTpOE 3aTyxaHue;

— CMelaHHOe 3aTyXxaHune;

— 3aTyxaHue, Nepekso4Yaemoe rno CKopocTy;
— papo6GneHuve wara no Toky oo 256;

— NpueM n nepegavy AaHHbIX C NOMOLLbI0 onTondonmpoBaHHoro CAN-mnHTepgeiica (cneundukaumm 2.0A
1 2.0B) ISO 11898 (ans BBICOKOCKOPOCTHbIX MPUAOXEHUI);

—  OTKJIIOYEHME NPu Neperpese.

Harpysquble XapakTepuCTukKmM BbIXOOHbIX CUIrHaNOB

M nepeknyaTenn».

pasbemMoB

CM. B pasgene «BHewHne pasbembl

lNpumeyvaHmne: npennpunaTne-mn3rotoBnTesib OCTaB/IdEeT 3a coboi npaBo BHOCUTb TEXHNYECKNE N3MEHEHUA

0e3 npenBapuTesibHOro yBeaoM/eHus.
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4. MopknioyeHmne 6/10Kka ynpaBsieHUs

OOGLwue 3ameyaHusa No yCTaHOBKe

— CoxpaHanTe Moaynb B aHTUCTATUYECKOM NakeTe A0 YCTAHOBKU B CUCTEMY!

— Tepepn paboToii c MoaynemMm cHUMUTE ¢ cebs 3apsa cTaTUMYECKOro afieKkTpuyecTsa, codnioaas Mepbl
anekTpuyeckon 6e30nacHoOCTM.

— JlocTtaBasi MOAynb N3 NakeTa, cTapanTecb He 40TparmBaTbCs 40 BbIBOLOB 1 KOMNOHEHTOB.

— Wcnonb3ynte aHTUCTATUYECKME MaTbl U 3a3eMJIEHUS.

— Bce nameHeHns coeguHeHnin npu paboTte ¢ MoaynemM Npon3BOAUTE NMPU OTKIIIOYEHHOM NUTAHUN.

Mopsaaok noaKno4YeHns

Beikniounte annapartypy.

CHumuTe ¢ cebs 3apsi, CTaTUYecKoro 3/IeKTPUYeCTBa, Cob0Aas Mepbl 31EKTPMYECKO 6&€30MacHOCTMU.
JocTtaHbTe 610K N3 aHTUCTATUYECKOrO NakeTa.

Mepen ycTaHOBKOW NnaTbl NPOBEPLTE NPaBUIbLHOCTL YCTAHOBKM NepekovaTesnen.

Ynepxunas 6510k 3a Kpasi, YCTAHOBUTE Er0 B CUCTEMY UJIM MOMECTUTE Ha aHTUCTATUYECKYIO MOBEPXHOCTb.
Moaknounte HeobxoaMMble kabenun. Yoenmteco B NpaBuIibHOM MNONSPHOCTU COEANHEHNIA.

Bknounte annapatypy.

Bnok rotos k paboTe.

NoagarwN~

MoaknioyeHue NUTaHUS U aBUraTensa

bnok ynpaeBneHna mmeeTt gBa pasbema And nogadn nutanug: J14 v J15. HanpsaxeHve nutaHua psuratengd
NOAKOYAETCS OTAENbHO. TUMOBOE HaNpsiXeHne nNuTaHus — ceTb 220 Bonbt.

K1H
i LLlaroBbin
Kik nBurartens
K2H
K2k
+ MutanHne
aBurarens

Mutanue 6noka

ynpasneHud
KUMB203-ST
Puc. 2a. [MoaxknioyeHne nutaHua v gsuratena K 6n1okam
KUMB203-ST-36-H/L (+9 B — 36 B),
KUMB203-ST-48-H/L (+36 B — 48 B),
KUMB203-ST-72-H/L (+48 B - 72 )B.
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K1H
% LLlaroBbin
K1k nsurartens
K2H
K2k
+ MutaHne
aBurarens
+ MuntaHne 6noka

ynpasnieHus

KUMB203-ST

Puc. 26. TNopgxnioyeHne nutTaHua u geuratens
kK 6noky KUMB203-ST-220AC
(~85-265B 50 Iy, nnun
+120 — 370 B nOCTOSIHHOr 0 TOKA).

lMpumedanune:  Tpu NOAKMNIOYEHUN MOCTOSAHHOIO HanpsXxeHus K 6n1oky KUMB203-ST-220AC MoxeT 6bITb
NMPOW3BOJIbLHOMN.

Mopsgok NoAK/oYeHUs BbIBOOOB ABUratens k On0Ky ynpaBfiieHUsl MPOWU3BOJIbHLIA, MPU 3TOM HeobXxoauMo
obecneynTs NOAKIIOYEHME OLHO 0OMOTKM K OAHOMY MOCTOBOMY YCUIUTENIO, @ BTOPON 0BOMOTKM — K PYrOMY.

MopxnioyeHune 6noka ynpasneins KUMB203-ST k PC-coBmecTumomy
komnbloTepy no CAN-uHtepdeiicy

Bnok KUMB203-ST nmeet CAN-nHTepdeiic, BbiBeAEHHbI HAa pa3dbem J7.

J7
- 10

9

=7

% 6

CAN BusH X2 >— 5
1 4

3

CAN GND X3 se 2
% 1

CONNECTOR IDC

Puc. 3. MopkniouyeHmne CAN-nHTepderica.
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CAN-unHTepderic otcyTcTByeT B PC-koMnbloTepax, noaTomMy Tpebyetcs ncnonb3osaHme USB-CAN-apganTepa.

Bnok nutanusa

USB-CAN Bnok §
PC-KOMI‘II:IOTep azantep ynpaBneHus

Puc.4. CrtpykTypHas cxema noaknodeHus 6noka KUMB203-ST
ansa pabotel ¢ PC-komnblotepom Yepe3 USB-CAN-
aganTtep.

Bnok nutaHna

) USB-CAN Bnok
PC KOMMNbIOTEP agantep CAN ynpasneHusa

@ Bnok
ynpaBfieHus

Bnok §

CAN

ynpasneHna

Puc.5.  CTpykTypHasi cxema noakto4eHnst HECKONMbKUX 6110K0B
KUMB203-ST.

Mepen Tem, Kak UCNosb3oBaTb OJIOKM B CeTW, CrenyeT BbiMOSIHUTb HACTPOMKY UX UOEHTUOUKATOPOB (CETEBbIX
agpecoB) B TMPOTUMBHOM ciy4ae Bce Ofiokm 6yayT MpuHMMATb W BbINOAHATbL KOMaHAbl OOHOBPEMEHHO,
a ux oTBeThbl MOryT 610knpoBaTh padoTy cetn (CAN He gonyckaeT Ncrnonb3oBaHe OANHAKOBbIX MAEHTUPUKATOPOB
OOHOBPEMEHHO 419 ABYX nepenartynkoB). Ecnu TpebyeTcs ogHOBPEMEHHbI CTapT/CToN ABUraTenemn, To cieayet
MCMNOSb30BaTb CNeunabHble (BblAENEHHbIE) NAEHTUPUKATOPLI U KOMaHObl CUHXPOHHOIO cTapTa M OCTaHoBa (CM.
MPOTOKOJ KOMaHA).
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B03MOXHOCTb NoaktoyeHns gpyrux Tuno. yctponcts k CAN-wnHe onpepenseTcs:
— BO3MOXHOCTbIO paboThbl y310B Ha ckopocTn KUMB203-ST;
— HacTpoiKoli ceTn (MaeHTUPUKATOPbl Yy310B HE A0JIKHbI ObITb OANHAKOBbLIMU);
— nporpamMmMHbIM o6ecnevyeHnneM ynpaeBnsioLLero ysna.

NoaxknioyeHune undppoBbIX BXOAOB 1 Bbixoaos 61oka KUMB203-ST

Bnok KUMB203-ST nmeet wecTb unmdpoBbIX ONTOM30ANPOBAHHbBIX BXOAOB U YETbIPE ONTON30/IMPOBAHHbIX BbIXOAA,
KOTOpbIE BblBEAEHbI HA pasbem J20.

Bxon Ne1 X1

Bxon Ne2 X2

J20
Bxona Ne3 X3 5 1
1" "3
Bxon Ne4 X4 51+ *I=
81" T[7
Bxopn Ne5 X5 | 70 : : 5
12 11
Bxon Ne6 X6 2 : I 3
| 16 15
Bbixon, Ne1 X7 T8 : : e
Bbixog, Ne2 X8 20 + o+ 19

Bbixon, Ne3 X9

CONNECTOR IDC

Bbixog, Ne4  X10

Obwwmin X1

Puc. 6. MopknioyeHme BXo40B 1 Bbixoda 610ka.

Bonee I'IO,EI,pO6HO MCNOJIb30BaHNE 3TUX CUTHANOB ONMCaHO B pasaene «[ogkntoveHne gaTtynkos».
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5. CTpyKkTypHas cxema 6510Ka ynpaBJieHUs

OnTousonaumsa
N CAN MopknioyeHve
A VIHTepCbeVlC k CAN-ceTn

OnTomnzonauus
X

Uy

M167-2k (ME30OHMH)

MNopkntoyeHne
KOHLLEBbIX
BbIKJ1lOYATENEN,

MopxnioyeHne :> BBOJ,/BbIBO,
Asurarens Yecunutenb

MOLLHOCTM

MoagxnioyeHne
nuTaHns NCTOYHUK MoaxnoueHne
opurartens UTaHNS nuTaHnsa

6noka ynpaBneHus

Bnok ynpasnenns KUMB203-ST (ocHoBHas nnaTta)

Puc. 7. CTpyKkTypHas cxema 6510ka ynpaBneHus.

OcHoBHbIMU ycTporicteamu KUMB203-ST siBnqaiotca:

- uny;

- CAN;

—  BXOAbl U BbIXOAbI;

= ycnnmtesb MOLWWHOCTU;
— WCTOYHUK NUTAHUSA.

uny
16-pas3paaHbii npoueccop cemenctea C167 ¢ 128 k6aritamu Flash n 128 k6aritamu O3Y.

CAN

OntounsonuposaHHbli CAN-nHTEpdEeNc npenHasHadyeH ans odbmeHa gaHHbiMn no CAN-wuHe. NHTepdelic nmeet
rafibBaHMYECKYIO N30NALMIO OT APYrMX 9NIEMEHTOB BroKa.

Bxonabl v BbIXOAbl

LLlecTb OMNTON30JIMPOBAaHHbIX BXOA0B MpeaHa3Ha4dYeHbl A9 MoAKJIIo4YeHUA KOHLEeBbIX BbIKJIlO4YaTENEN U BBOAA
CUrHaJzioB C NCTOYHUKOB TUNa OTKprTbII‘/JI KOJINEKTOP.

YeTbipe onTtom3onnpoBaHHbIX Bbixoga TTJ1 (OTKPbITbIA KOAMEKTOP C Harpy304HbIMW pe3ncTopamMun) no3BOASIT
BKJ1I0YATb M BbIK/OYATb AONOJIHUTESIbHBIE YCTPONCTRA.

Ycunnunrtesnb MOLWLHOCTHU

Yeunutenb MOLHOCTU yCUNMBaeT ynpasnawowmve curHansl ot LMY oo ypoBHen, Heo6X0OuMbIX AN MPaBUIIbHOM
paboTbl ABUratenei. Boixoa ycunnTens Harpy>xxeH Ha 0OMOTKM ABuraTens, Noaxkyaemble K pazbemam J1, J5, J7,
J9. CunoBoe nuTaHne ycunutenb nony4aeT ¢ padbemos J11, J12, a MUKpOCXeMbl yCUNUTENS MUTAIOTCS OT UCTOYHMKA
MATaHUA, YCTAHOBIEHHOI O Ha niaTe.

NCcTOYHUK NnuTaHua
NCTOYHUK NUTaHMa obecnedymBaeTt HanpaXeHnamm nnTaHna 610K ynpaBJieHUS.
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6. MoaknioyeHve JaTYnKoOB

Bnok ynpaBneHus UMeeT LWeCTb OMTOM30/IMPOBAHHbLIX BXOOO0B AN MNOAK/IOYEHUS [aTHMKOB TWMNA CyXOW
KOHTaKT/OTKPbITbI KONNEKTOP.

YeTbipe onTOM30AMPOBaHHbIX Bbixoga TTJ1 (OTKPbITbIA KOMANEKTOP C Harpy304HbIMW PEe3NCTopamu) No3BONSAIOT
BKJTOHYATb U BbIKJIKOYATb AOMNOJHUTENbHbIE YCTPOMCTBA.

Cxema BXOA0B 1 BbIXOL0B NPUBEAEHA HA PUCYHKE:

+ M3onupytoLwmnim UCTOYHUK &> Vee
nutaHua +5B
L
Bxop1 o7 vee '
330 Om A 680 Om

_I__ !

= |

|l e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e == = -
TBxon2 T T T T TTTTTooos | KEY2

e e e e e e e e e e e e e e e e e e e e e e e e e e e e = =
TBxon3 T T T T T T TTTTTTTTTTTooos | KEY3

e e e e e e e e e e e e e e e e e e e e e e e e e e e e = =
i Bxon4 T TTTTTTTTTTTTTTTT | KEY4

pasbem —1 Bxog5

B 4 g
o 9

! ProR 5.1kOm ! g

| vCcC | q:_;r

T 1 o

1 1 o

| | ;

! o | | outs

1 1

| 680 Om t |

' 1 S

1 1

| |

1 1

1 1

1 |

Mpwn BKNOYEHUN NUTaHMS Ha Bbixogax 1-4 — ypoBeHb norudeckoit 1. Bxoabl 1 1 2 ncnonbadytotcsa Ans o6Ccny>xmBaHus
KOHLEBbIX BblKJllO4aTENelr, @ HENCMOJIb3yeMble BbIXOL4bl MOXHO MCMNOJSIb30BaTh AJ15 NOAKIOYEHNSA OONOHUTENbHbIX
YCTPOMCTB, HANPUMEP, MHANKATOPA NMUTaHUS.

10 000 “KACKOA-3JIEKTPO”

Email : support@kaskod.ru http://www.kaskod.ru
Ten.: (812) 466-5784, ten.: (812) 476-0795, dakc.: (812) 466-5401
196625, CankT-MNeTepbypr, NMasnosck, PunbTPoOBCKOE Wocce, 3



mailto:support@kaskod.ru
www.kaskod.ru

PyKOBO,EI,CTBO nonb3oBaTtend

KUMB203-ST

KoHueBon

Bbikto4aTenb Nel ¢

KoHueBon

Bblk/to4aTenb Ne2

NnonkaTtop
NMNTAHUA

Puc. 9.

SW1
—
—0O O
SW2 J20
2
=l 4 +
O O 5 +
8 +
0"
217
rm i
16 :
2*5mA_ 18 N
|

oo+

N//

Cxema nogkio4YeHNs KOHTaKTHbIX KOHLLEBbIX
BbIK/lOYaTENEN U MHOWNKTOPa NNTaHnA.

Kpome KOHTakTHbIX MOryT OblTb TakXe MCMONb30BaHbl MU GECKOHTAKTHbIE KOHLEBbIE BbIKJlOYATENN, Hanpumep,
Ha patymkax Xonna ¢éoupmbl Allegro. B uenn nutaHmsa OaTynkoB PEKOMEHAYETCS YCTAaHOBUTb GUALTPyOWMe
KOHOEHCATopPbl (HA CXeME He noka3daHbl). EMKOCTb 1 Tun 3aBUCAT OT MCMNONb3yEeMbIX A4ATHMKOB, OJIMHbI MPOBOAOB

MeXxay HUMU U NICTOYHUKOM NMUTaHUA.

KoHueBon
BblKNto4aTenb Ne

KoHueBon
BblKJItO4aTeNb N2

NcTO4HMK +

nnTaHmA

CEeHCOpOoB -

MHgukaTtop
nUTaHns

U1
VCC
Out
GND
A3141
uz2
J20
vee 2 [T
4 3
Out 5 : : 5
8 7
GND 0 : I 9
A3141 12 + 4 1M
6+ * s
4.5 - 28 BonbTt 18 | L [7
20 19
+ o+
2*5 MA

N//

Puc. 10. Cxema nogknioyeHuns

6EeCKOHTaKTHbIX KOHLLEBbIX BbIK/ll04YaTENEN.

Mcnonb3oBaHne mManonoTpedbnsaoumx natiMkoB Xonna, Takux kak A3245, no3sonset o6onTucb 6e3 BHEeLIHEero

NCTOYHUKA NNTAaHWNA, HO 3a CHEeT OTKa3a OT UCNOoJ1Ib30BaHNA Lll/ld)pOBbIX BbIXOO0B.

Mpn ncnonb3oBaHUM ANNHHBbIX NPOBOAOB PEKOMEHAYETCS MOAKYNTL KOHOEHCATOPbI EMKOCTbIO 0.1Mk® Ha BbIBOAbI

nUTaHNsa 4aTtymMkoB (puc.11).

000 “KACKOA-3NEKTPO”

Email : support@kaskod.ru  http://www.kaskod.ru

Ten.: (812) 466-5784, ten.: (812) 476-0795, dakc.: (812) 466-5401
196625, CaHkT-lMNeTepbypr, Masnosck, PunbTpoBCKOE WoOCce, 3

11


mailto:support@kaskod.ru
www.kaskod.ru

KUMB203-ST

PYKOBOACTBOITOﬂbSOBaTeﬂﬂ

KoHueBomn
Bbikto4aTenb Ne

KoHueBon
BblkJ1to4YaTenb Ne2

NugukaTtop
NMNTaHNA

Puc. 11.

U1
VCC
Out
GND
A3245
U2
VCC
J20
Out 2 . 1
4 3
GND 5 : : 5
A3245 o 3 /
01" Y9
C1 c2 12 : : K
T + o [
10 mk® 10 mk® 18, L7
20 19
‘ + o+
2*5 MA
N//

Cxema noaknto4eHnss 6eCKOHTaKTHbIX KOHLIEBbIX
BbIK/IlO4YaTEeNnemn (oNHHbIE NPOBOAA).

Ll,VId)pOBble BbIXOObl MOTYT ObITb MICNOJIb30BaHbI A1 ynpaBJieHUsA BKﬂ}O‘-IeHI/IeM/BbIKJ'IIO‘-{eHI/IeM Pa3JIN4YHbIX HArpy3ok,
Hanpumep, namn, aBuratenem nam MOoLLHbIX KOHTaKTOPOB:

Cetb

BxoaHble curHansl

[
[N]
(=}

Q1
S MOC3061

N
b
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++ o+

++ o+
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CeTb

Puc. 12. Cxema nogxno4eHns MOLLHbIX Harpy30K.
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7. CAN-uHntepdodeic

Bnok ynpaBneHus waroBoro pApuratenss MMeeT B CBOEM COCTaBe ONTou3onmpoBaHHbii ceTeBo CAN-
nHTepderic (cneumdukaumm 2.0A n 2.0B) co ckopocTbio nepegadin o 1 Mbéopga, coorBetcTBytowmin ISO 11898
(ANns BbICOKOCKOPOCTHbIX MPUIOXEHUI) WU NpeaHa3HayYeHHbli O NOCTPOEHUS MYJSILTUMPOLECCOPHbIX CUCTEM
peanbHOro BpemeHu. nsa Beibopa 3TOro pexuma cnenyet yoanutb nepembidkn J9.43-44 n J9.45-46. CmoTpu
pasgen «Pabota B aBTOHOMHOM PeXUME>.

Ha nnate koHTponnepa M167-2k yctaHoBneH Oydep, KOTOpbIN MO3BOASET noaknounTtb 650k Kk CAN-wwuHe,
cogepxauien oo 110 yctporicte (puc. 3). Mpu ncnonb3osaHnn 6onbluero konnyectsa yctpocts Ha CAN-wuvHe
HeoOX0AMMO NPUMEHSTb AOMNOJIHATENbHLIE YCTPONCTRA.

120 Om 120 Om

USB-CAN-apanTtep yNpasnsoLWmnin KOHTPONIep osuratens 1, npurartenb N,
(komnbloTEP) OaT4YnKNn, OaT4uKn,
NCNOJTHNTENbHbIE NCNOJIHUTENbHbIE
ycTpomncTea ycTponcTea

Puc. 13. NogpkniovyeHne 6noka ynpasneHus K CAN-ceTu.

Pasbem J7 npegHasHaveH onsa nogknioveHns 6noka ynpasneHus kK CAN-ceTu.

Howmep koHTakTa J7 |CurHan MpumeyaHne

1,2,6,7,8,10 He nopgkntoyeH

3 BUS_L VHBEPCHBIV CUrHa

4 BUS_H NPsSIMON CUrHan

5,9 GND_CAN o6wmin npoof WinHbl CAN-kaHana

Mepemblyka J6 NnpegHa3HavyeHa ans noaknoveHns Harpy3odHoro peamctopa 120 Om k CAN-wunHe:

— nepemblyka yCTaHOBMIEHA — PE3UCTOP NOAKI/OYEH;
— nepemblyka He YCTaHOBJIEHa — PE3UCTOP OTKJIIOYEH.

BHumaHue: Harpy3o4Hble pe3ucTopbl NOAKJIHAIOTCS TONbKO Ha KpanHux ycTpoincTeax CAN-LIVHbI.
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PYKOBO,EI,CTBO noJsib3oBarend

Mporpamma ynpaBsneHus

B komnnekT noctaBky OGnoka ynpaBfiEHWs LWAaroBbiM ABUraTtefieM BXOAMUT NporpaMma ynpasfiEHUs LIAroBbIMU
nsuratensmum no CAN-ceTu. MaBHOE OKHO NMporpaMmbl yNpaBieHus nNpeacTtaBneHo Huxe. PaboTa ¢ nporpammon
BO3MOXHa Tosibko npu Hanmdiunm USB-CAN-apantepa. USB-CAN-apantep npeacrtasnseT coboli 0gHOKaHabHbIN
CAN-apanTep, noakntodaemblin k MK yepe3 USB-nopT (B KOMNAEKT NOCTaBKM HE BXOOMT).

rﬂﬂ MidStepDemoWnd f
r Pesxum 06paboTku KOHUSBUKOE |
Homvep 06HoBUTE CoxpaHute
asuraTens |1 'I me?nmow Bnepen KOHOUr YpaUMO napaneTpI
I 2 1 '
. sosiisn: [or 00 15)
~Tok
Hazaa Tox @opcaxa (&) B
) & (©11020250)  gopoaxa ()
| 2 (or 000 15)
| | | | 00 [ o
i~ Pexamel mnmwl TOKaMM B Ka‘ﬂ_m&&.* Asurarena P Aok (4)  Bpema satepwu
|CMewanHbIi pexim (Mixed) ~ (or 1.020 25.0) p"“"‘[‘:;‘;‘““’
~ CKOPOCTL NEPEKAONEHHA PEXMMA TOKA 1 -
Mpu yeroperm MNpu 2ameanersu | 1.5 al I 100
(nos/c) (noa/c) - =| &
OK YaepKaHUA
4000 - 1000 :’ for 1.0.20 25.0)
= ' -
0.0 =
CropocTe epawerua — JucraHuua
3agaeaenmoe PacuerHoe Nuanazon cropocTeii (wr/c) Komecreo Konuuecteo
aHaveHue (wr/c) 2HaveHue (wr/c) / [apo6netue wara) waroe nNavex
[200 = [ 1
- — ~|
(1000 5 [1000 [62.30000 (1) - e
5 NOETOPatu (Mc)
pUpaWLeHHe
CKOPOCTH Hm v Halnoamumo | Ha 1 noamuso 500
| 1 *I ciopocT) NMposmu | Napamerpe |
' — ABAPUIIHLW! OCTAHOE |
Bexacyns oot erosnccmt s Ml (ECT2eTam] cron | @l

Puc. 14.

14

MmaBHOE OKHO NporpamMmebl yrnpasieHus.
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8. Upentudpukaropol CAN

Ha3HauyeHue naeHtTudunkaropos

Ons paboTbl B ceTu HeobGXOAMMO HACTPOUTb UAEHTUDUKATOPLI 6GNOKOB yrnpaBneHus. O6uiee KOINYECTBO
naeHTudukaropor 536870912, n3 Hux 2048 (211) 11-tn paspagHbeix (cneumdukauua 2.0A) n 536870912 (229) 29-
paspsgHbix (cneundukaums 2.0B). MporpammHoe obecnedyeHne GM0KOB ynpaBiieHUs UCNONb3yeT CTaHO4apTHbIE
naeHTdunkaTopsbl:

— 1638 1 1639 gna yctaHOBKM paboymx MaeHTUPUKATOPOB;

— npgeHTudukatop 1637 ona npoBepku KOHPUrypnpPoBaHUSA CETU;

— 1635 nna aBapuinHOro octaHoBa.

Bce ocTanbHble MAEHTUGMKATOPLI Ha3HA4alTCa Mnosib3oBaTesieM W MOryT OblTb Kak CTaHAAPTHbIMU, Tak
W paclIMPEHHbIMKM B OO0 KOMOUHAUMK, BaXHO TOJIbKO 4YTOObI 9TU MAEHTUDUKATOPLI OblNN  YHUKANbHbI.
MNpoeHTudmrkaTopbl CUHXPOHHOIO CTapTa U OCTaHOBA MOryT ObiTb IOOLIMU, HO COBNAaAeHNEe UX B 0QHOM Boke npu
MCNONb30BaHMN CUHXPOHHOIO CTapTa UM CUHXPOHHOIO OCTaHOBa He gonyckaeTtcs. MaeHTudnkaTop CMHXPOHHOTO
cTapta U naeHTMOUKAToOP CUHXPOHHOIO OCTaHOBa B pas3HbiXx 6Ji0Kax MOryT coBrnagaTtb, YTO MO3BOASET OOHOW
KOMaH0i OCTaHOBUTL ABUraTeslb 04HOIr0 KOHTPOepa 1 3anycTuUTb ABUraTeNb APYroro.

NMonyydyeHune nageHtndpunkaropos

MpeHtndukatop 1637 npegHasHayeH AN NONyyYeHUs Tekyllen koHourypaumm cetu ¢ 6nokamn KUMB203-ST.
Mony4nB coobuieHre ¢ 3TUM naeHTudukaTopom, 610K ynpaBieHns NocklaeT B CETb OTBET C UAEHTUDUKATOPOM,
No KOTOPOMY OH XAEeT MONyYeHUs KOMaH4 U MAeHTUdMKATOPOM, NOo KOTOPOMY OH OyaeT oTBeyvaTb (pabouve
naeHtTudukatopbl). 3Haa pabouve uaeHTUMOUKATOPbl, MOXHO 3anpPoCUTb UAEHTUPUKATOPLI CUHXPOHHOIO
CTapTa U CUHXPOHHOIO OCTAHOBA COOTBETCTBYIOLLMMW KOMaHOaMu 4TeHUs KoHbwurypaumun. Takmm obpasom,
nporpaMmmHoe obecrneyeHne MOXET NPOBEPSATbL HANNYME BNOKOB B CETU U UX TeKyLLME HACTPOWKK. Mpn nony4yeHmmn
NAEHTUDUKATOPOB CEAYET YUNTbIBATbL, YTO cTaHAapTHble (2.0A) n paclwmpeHHslie (2.0B) noeHTudurkatopsl TpebyoT
OTAENBHOrO pexunmMa npuema, N03ToMy NOChIIKY CneayeT Aenath ABaXAbl.

3aBoackue ycTaHOBKU aeHTUGUKaTopos

|_|pl/1 nepBnM4YHOM nporpaMmmMmmnpoBaHn Ha 3aBoae Wn nocne obHOBIEHUS Bepcun nporpaMmHOro obecnevyeHus
6noka yrnpassieHns naeHTNGUKaTopsl NPUHNMAIOT CNeayolme 3Ha4eHns:

—  MAEHTUGUKATOP CUHXPOHHOIO cTapTa — 0, CTaHAAPTHbLIN; PEXNM 3aMyCKa — BbIKJTIOYEH;

—  NAEHTUPUKATOP CUHXPOHHOIO 0CTaHoBa — 10, CTaHAAPTHbIN; PEXMM OCTaHOBA — BbIKJIIOUYNTb TOKW;
— naeHTudukaTop npnema komaHg — 101, ctaHAapPTHbLIN;

— wupeHTudmnkaTop nepenaym oteetoB — 100, cTaHAapTHLIN.
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9. KomaHabl CAN

PYKOBO,D,CTBO noJsib3oBarend

M3mMeHeHe napamMeTpoB OBUraTens paspeLllaeTcs TONbKO B PEXMME OCTaHOBA C BbIKJIIOYEHHBIM TOKOM, KPOME
KOMaH bl UBMEHEHUS CKOPOCTU (TOJIBKO B PEXMME BpaLLeHUs1) 1 CMeHbl KoadduumeHTa opobneHns wara. Cnenyet
Yy4€eCTb, 4TO CMeHa koaddurumneHTa opobneHns wara Bo BpemMs paboTbl ABUraTeNst HeXenaTesbHa, Tak Kak MOXeT
NPUBECTU K NOTEPE CUHXPOHN3ALUVN ABUraTENS.

Bo Bcex Tabnumuax p[aHHOW rnaBbl npmBeaeHbl TONbKO pa3pelleHHble 3Ha4dYeHUsd, OCTallbHble — ABNAIOTCA
3ape3epBnpoBaHHbIMNA.

9.1. YcTaHoBKa ngeHtudpunkaTopos

KomaHpa ycTaHOBKM uAeHTMOUKATOPOB MpefaHa3HayeHa A8 HACTPOWKM HECKONIbkMX OJIOKOB ynpaBieHus
nns pabotbl B ogHOM ceTu. MNpn nporpamMMupoBaHun naat npu M3roToBAEHUN, UOEHTUOUKATOP NpuemMa KOMaHzg,
ycTaHaBnmBaetcss paBHbiM 101, a ugeHTMdukatop nepepaynm oTteeta pasBHbiM 100. Ob6a wuaeHTMdUKaTopa
CTaHpapTHble. [lns yCTaHOBKM MOMb30BaTENbCKUX WAEHTUDUKATOPOB Heobxoammo ocTaBuTb B cetn TOJIbKO
OAVH 6nok 1 3aTeM BblAaTh KOMaHAY YCTAHOBKM HOBbIX MAEHTMOUKATOPOB NpMeMa 1 nepeaayv no CTaHA4apTHOMY
naeHTudukaropy 1639 B cneaytouiem popmare:

1

|2

3

|4

5

|6

|7

|8

NpeHTudunkatop npuema komaHabl
(mn.)

(cT)

NpeHTudunkatop nepenaym oTeeTa.
(mn.)

(cT.)

B aToin n nocnepyowmx Tabnuuax umdpamm 1-8 o6o3HaqaioTcs Homepa 6anTos B nakete CAN-coobLeHus.

Mpumedanne: WpeHTndukaTop nepenadm oteeTa — 3To UAeHTMdUKaTop, No KOTopoMy 6510k ByaeT NnepeaasaTb
OTBEThI, TO €CTb NOJ/Ib30BATESb A0/I)KEH HACTPOUTL NPMEM COOBLLLEHUS C 3TUM UOEHTUDUKATOPOM.

[nsa nonb3oBartens 910 6yaet naeHTudukaTop npremMa oTeeTa.

YcTaHaBnMBaeMble MAEHTUOUKATOPLI pacrnofiaraloTcs no MNPUHUUNY «Maagwunii 6anT no mnagwemy agpecy»,
a BCE HENCrnoJib3yeMble OUTbI 3amnoSIHAITCS HynsiMW. B cnyyae ycTaHOBKM PacCLUMPEHHbIX WUAEHTUDUKATOPOB,
cTapwwwmin 6uT yctaHasnmaeTcs B 1. ipeHTudumkaTopsbl npuema 1 nepegadn MoryT ObiTb 10601 gnuHel. Hanpumep,
0N Mpuema OTBETOB C paclUMpeHHbIM uaeHTudukatopom 123456789 (075BCD15h) n nepepayum kKomaHAabl
CO CTaHAapTHbIM naeHTudukatopom 2000 (7D0h), HeobBxo0aMMO chHopMUpoBaTh COOBLLEHNE C UAEHTUPUKATOPOM
1637 u cnepyowmMmy 6aiTamm:

1 2 3 4 5 6 7 8
0DOh 007h 0 0 015h 0CDh 05Bh 087h

Bnok ynpaBneHus nopTBepXAaeT YCTAHOBKY WAEHTUMUKATOPOB MOCLIIKOM COO6OWEHNs CO CTaHAapPTHbIM
noeHTndunkatopom 1638, nepebii GalT KOTOPOro AosxkeH ObiTb paBHbiM 1. Ecnv 3HaveHne mpeHTudurkaTopa
HaxoAUTCS BHE [OMNYCTUMOro pAuanasoHa, To OyayT oOTOpoLeHbl cTapwue paspsgbl. [locne ycTaHOBKM
MAEHTUOUKATOPbI AOMKHbI OblTb COXPAHEHbI, MHA4Ye MOCNe BbIKJIIOYEHUS nuTaHusa wunm cbpoca 6noka, OyayT
BOCCTAHOBJ/IEHbI MNpeablayline 3HadyeHus uaeHTMOUKaTtoposB. [ns coxpaHeHus WUAEHTUPUKATOPOB HYXHO
MCNONb30BaTb KOMAaHAY COXpaHeHus Tekywero pexuma (015h), ucnonb3ys TONbLKO YTO YCTAHOBJIEHHbIE
naeHTudukaTopbl NpuemMa 1 nepepadn. Bece octanbHble MAeHTUOUKATOPBLI MOTYT ObITb U3MEHEHbLI B NI060E BPEMS
KOMaHAamMm KoHdUrypaumu, Tak Kak He TpeOyioT MHANBUAYANbLHOIO NOAKAYeHNS 6noka ynpasneHus kK CAN-ceTu.

9.2. KomaHabl ugeHTudunkaunm

KomaHgbl VI,EI,eHTM(bMKaLI,MVI no3BONAIOT onpenennTb KoJin4ecTBo 6510K0B ynpaBJsieHnd, nogaepXxmBarownmx 3TOT
NMPOTOKOJ, UX MAEHTUDUKATOPbI, TUTbI 6710K0B 1 BepCcun nporpamMmMHOro obecneyeHus.

9.2.1. Nony4yeHne upeHTUPUKaATOpPOB

Ona nonyyeHus naeHTUdUKATOPOB GIOKOB MCMONbL3YETCH 3ape3epBUPOBAHHBIA CTAaHAAPTHLIN MAEHTUdUKATOP
1637. Mpw nonyyeHnn coobLueHns ¢ TakMM NAEHTUOUKATOPOM BCe BJ10kM NockinaloT coobuieHns B popmare:

1

|2

E

|4

5

B

7

E

NpeHTndurkaTop nepeagaym OoTBETOB

NpoeHTndunkatop npnema komaHz,

B nony4yeHHbIX UaeHTUdMKATOPax cCTapLUmii GUT, yCTAHOBJIEHHbIV B HOJb, ONPeAENsieT CTaHAaPTHbIA naeHTUdUKaTop,
a yCTaHOBNEeHHbIN B 1 — pacwupeHHbin naeHtudukaTop. Npn yCTaHOBNEHHOM CTaHOAPTHOM uaeHTudukarope
3Havawmmm aensilotes 11 mnagwmx 6uT, a NPy YCTAaHOBNIEHHOM pacluMpeHHoM — 29. 3HayeHus ocTasbHbIX OUTOB
3ape3epBrPOBaHbI.

9.2.2. Mony4yeHue Koga TUNa niaatbl U HOMEpa Bepcumn

JaHHbIN MPOTOKON noaaepXumBaeTcd HECKOJIbKMMKX nnataMn ynpasieHuUa waroBbiMn gBpuratendamm, OCHOBHOeE
pas3nnimne mexay KOTopbiIMU 3aK4aeTCda B MakCUMaJZibHO ,EI,OI'IyCTI/IMOI7I BENMYMHEe Toka. YToObl ynpasngdowiasa
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nporpaMmma Morsna onpeaennTb TUMN NoAKIIOYEHHO! NiaThl U NPaBULHO C Hell paboTaTb MCNOMb3yeTca KoMaHaa
nony4yeHuns koga Tvna naaTbl U HOMepa Bepcumr NporpamMmMHoro obecneyeHus.

Mocbinka:

Kon, 2 3 4 5 6 7 8

KOMaHAabl

080h 0 0 0 0 0 0 0
OTBeT:

1 2 3 4 5 6 7 8

Kopn, Kopn Tnna nnatsbl Bepcusa 0 0 0

ownobkn

MapameTtp |3HayveHne |llosscHeHne

Koa 0 KOMaHga npuHara

oLmoKkm 255 HeCyLLLeCTByOLWAas kKoMaHaa

Kog tuna 083h 081h - KSMC-1.2

nnartbl 082h - KSMC-8

083h - KUMB203-ST
Bepcus 1-65535 HOMEp BEpPCUM NporpaMMHoOro obecnevyeHuns

9.3. KomaHabl KOHDUrypupoBaHus

9.3.1. YctaHoBKa KOHUrypauum

YcTtaHoBka KOHburypauum 1

Mocbinka:
Kon, Cydoduke 3 4 5 6 7 8
KOMaHAbl KOMaHAbl
011h 001h Ovana3oH | MwuHuManbHasa ckopocTb |MakcmmanbHas CKOPOCTb | YCKOpPEHUE
ckopocTen |(mn.)(cT.) (mn.) (cT.)
MapameTp IunanasoH | 3aBoackas | EguHuub [MosicHeHuns
yCTaAHOBKA |M3MepeHus
Adnana3oH 0-8 0 wiarv B CeKyHay |ycTaHaBnMBaeT npeanennTens ansg padoyero
ckopocTen Juana3oHa CKOpoCTen apurarens
1 YCKOPEeHUS
Tabnuua coOTBETCTBMSA KoAa AennTens,
BENNYUHbI fenuTtens (apobneHus wara)
1 omana3oHa paboumx cKkopocTen
Kopg, Henutenb Adnana3oH
ckopocTen
0 1 62-30000
1 2 31-15000
2 4 15.5-7500
3 8 7.75-3750
4 16 3.875-1875
5 32 1.937-937
6 64 0.968-468
7 128 0.484-234
8 256 0.242-117
MuHumanbHaa |62-2500 100 warun B CEKyHAy |peasnbHas CKOPOCTb ABUraTens 3aBucuT
CKOpPOCTb OT BbIOpaHHOro amMana3oHa CKOpPOCTEN
MakcumanbHasa |62-30000 |5000
CKOpPOCTb
YckopeHune 1-255 5 warv BEJINYNHA N3MEHEHUS CKOPOCTN NPU Pa3roHe
B MUJIJIMCEKYHAY | U TOPMOXEHUMN

OTBeT (4719 BCEX KOMaHA, yCTaHOBKM KOHGUrypaumm):
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1 2 3 4 5 6 7 8
Kog, 0 0 0 0 0 0 0
oLn6KN
MapameTp 3HayeHne |losicHeHue
Kop owmnbkn |0 HEeT OWnBOoK
1 OJVH 13 NapaMeTpoB He B 0NYCKe
2 owmnbka B cypdurkce koMmaHabl (HET KOMaHObl C TakuM cyddUKCom)
255 HeCyLleCTBYOLLAs KOMaHaa
YcTtaHoBka koHpurypauum 2
Mocbinka:
Kon, Cyddukc 3 4 5 6 7 8
KOMaHbl KOMaH bl
011h 002h Pabounii Tok Bpewms Onpege- Onpene- CkopocTb
TOK OCTaHOBa |yaepXaHus |nuTenb nmTenb onpoca
pabouero KOHLUEBMKa |KOHLEeBuKa
TOKa «Bnepen» «Has3azg»
MapameTp OwvanasoH | 3aBoackas | AuckpeT- | MoscHeHus
yCTaHOBKA |HOCTb
Pabounii Tok 10-250 15 01A onpegensieT pacyeTHY MakCUManbHYIO BENNYNHY
Toka npu paboTe ABUraTens; peasbHoe 3Ha4YeHne
3aBMCUT OT UCMOJIb3YEMOI0 ABUraTeNS; B PEXMME
06e3 apob6neHus wara nMkoBoe (MakcMasnbHOE)
3Ha4YeHne Toka yMeHbLLEeeTCs B 2 pas Mo OTHOLLEHMIO
K 3a[laHHOMY
Tok octaHoBa |0-250 0 01A onpenensieT pacHeTHYI0O MakCMasbHYIO BENINYMHY
TOKa Npu OCTaHOBKe ABUraTens; peajbHoe
3Ha4YeHMe 3aBUCUT OT NCMOJIb3YEMOTr0 ABUTraTENS
(OCHOBHOE Ha3Ha4YeHne — 3KOHOMUSI IHEPTrn
1 3almTa OT neperpesa); B pexvme 6e3 gpobneHus
Lara nMKoBoE (MakCumMasibHOE) 3Ha4YeHMe Toka
YMEHbLIEETCH B 2 pa3 Mo OTHOLLEHUIO K 3a4aHHOMY
Bpewms 1-255 100 0.01¢c BpEeMSl, B TE4EeHMe KOTOPOro ABUraTesib 0CTaeTcs
yaepxaHus nocne octaHosa nog paboyrm TOKOM
paboyero Toka
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MapameTp OwnanasoH | 3aBoackas | AuckpeT- |MoscHeHus
yCTaHOBKA |HOCTb
Onpegenutens |0-15 2 MCNOJIb3YETCH MPU YCTaHOBJ/IEHHOM HarnpasieHumn
KOHLLeBUKa (ocTaHoB) BpalLleHus «Brnepen» (HapalmBaHme cHeTYMKa LLaros)
«Bnepen» ”
0 O6paboTka onpenennTenein KOHUEBbIX
BbIK/llO4aTeNer He NPonU3BOANTCA.
1 BbiknoyeHmne gpuratens.
2 OcTaHoB aguratens.
O6MOTKM OCTAIOTCA NO4 TOKOM YAEPXaHUS.
3 OcTaHoB gBuraTtens.
OB6MOTKM OCTaAKTCS Mo PaboyM TOKOM.
4 OTnpaBka coobLWeHus.
5 BbiktoyeHne gemratens ¢ oTnpaskomn
coo0LLeHns.
6 OcTaHOoB gBUraTensi c OTNpaBKoMi
coo0LeHns.
OO6MOTKM OCTAlOTCS MO TOKOM YAEPXaHUS.
7 OcTaHoB gBuUraTens c oTnpaBKoMi
coobueHus.
O6MOTKM OCTaAKTCS MO PaboyM TOKOM.
8 O6paboTka onpeaennTesnein KOHUEBbIX

BbIKJIlO4YaTENEN HE npon3BoanTCA.
BbikntoyeHne geurarens.

10 OcTaHoB aBuraTens.
O6MOTKM OCTalOTCS MO, TOKOM YAEPXKaHUS.
1 OcTaHoB gBuratens.
O6MOTKM OCTaloTCs NoA, PaboynM TOKOM.
12 OTnpaBka coobLeHUs.
13 Bbikllo4eHe asuratens ¢ OTrnpaskomn
coobLleHus.
14 OcTaHOoB gBUraTensi c OTNPaBKoOM
coobLleHus.
O6MOTKM OCTalOTCS MO, TOKOM YAEPXKaHUS.
15 OcTaHOoB gBUraTensi C OTNpaBKoM
coo0LeHns.

O6MOTKM OCTaTCS NOJA PaboyM TOKOM.

0-7 — cpabaTbiBaHMe onpeaennTens no 3aMmblkaHuIo
KOHL,EBOrO0 Bbik/toyaTens, 8-15 — cpabaTbiBaHne
onpeaenuTens No pasmMblKaHMIO KOHUEBOIO
BbIKJIlOYATENS

Onpegenutens |0-15 2 MCNOJIb3YEeTCH NPU YCTAHOBNEHHOM

KOHLLeBUKa (ocTaHoB) HanpasfIEHUM BPaALLEHUS «Ha3a4»; KOAUPOBaHNE
«Hazapg» Kak Ans ONpenennTens KOHLEBMKA «BNepes»
CKopoCTb 1-255 10 0.001¢c CKOPOCTb Onpoca onpeaenutenei KOHLEBUKOB
onpoca

OTBET Takowm xe, Kak 1 o5 kKomaHabl ¢ cyddunkcom 1.

YcTtaHoBka koHurypauum 3

Mocbinka:
Kog, Cydoduke 3 4 5 6 7 8
KOMaHAbl KOMaHAbl
011h 003h 0 NoeHTndurkaTop CMHXPOHHOro cTapTta Pexunm
CUHXPOHHOIo
cTapra

lMpumevaHne:  paHHas kKOMaHga NnpegHasHayYeHa gJis noAroToBKM OQHOBPEMEHHOI0 3anycka (CMHXPOHHbIN
CTapT) HECKONbKNX ABUraTenen.
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MapameTp 3HaueHne 3aBoackas |losicHeHus
yCTaHOoBKa
UpeHntndukatop |0-536870912 [0
CUMHXPOHHOIO
cTaprta
Pexum 0-2 0 Koa |MoscHeHue
CUHXPOHHOIO 0
cTapTa CUMHXPOCTApPT OTKJ/IIOYEH
1 3anyck coobLLEHMEM CO CTaHAAPTHbLIM
MoeHTUOUKATOPOM
2 3anyck COOOLLEHMEM C PACLUNPEHHBIM
MaoeHTUOUKaTOPOM

OTBET Takow xe, Kak 1 oN1ss KoMaHabl ¢ cydPukcom 1.

YcTtaHoBka KOHurypauum 4

Mochbinka:
Kop, Cyddukc 3 4 5 6 7 8
KOMaHAbl KOMaHAbl
011h 004h S/L poeHTndunkaTtop KoMaHabl CUHXPOHHOIO ocTaHoBa | Pexum
OCTaHoBa
lMpumedaHne:  paHHasa yCTaHOBKA NpefHasHayveHa 4Jis noaroToBKM KOMaH4bl O4HOBPEMEHHOIO OCTaHOBA
BbIGpaHHOW rpynnbl ABMUraTenen.
MapameTp 3HauyeHne 3asopackas | NoscHeHns
yCTaHOBKa
S/L 0 0 Bbl6op ID: cTaHAapPTHbLIN
1 BbI6Op ID: paclMpeHHbIN
UpeHntndukarop |0-536870912 |10
Pexum octaHoea | 0-3 1 Kopm |MosicHenus
0 rpynnoBoOV OCTAHOB OTKJIOYEH
1 BbIKJTIOYNTb TOKU
2 0OCTaHOB C pabo4yM TOKOM
3 OCTaHOB C TOKOM yaep>XaHus

OTBET Takom xe, Kak 1 4nsi KomaHabl ¢ cyddunkcom 1.

YcTtaHoBKa KOHuUrypauum 5

Mocbinka:
1 2 3 4 5 6 7 8
11h 005h Pexunm Toka | CkopocTb CKopoCTb 0
00151 nepektoyYeHns 0151 NepeknoyYeHns
pexunma Toka npu pexXxuma TokKa npu
YCKOpPEHUU 3amMensieHuu
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KUMB203-ST

MapameTp

Odnana3oH

3aBoackas
yCTaHOBKa

EnvHunubl
n3mMepeHns

[NoscHeHuns

Pexum Toka

0-4

2

Kon NoacHeHune

0 0OHOTPaH3NCTOPHbIN LLNM (slow
decay) — MegJfieHHOe 3aTtyxaHue
TOKa B KaTyLukax

1 ABYXTpPaH3ncTopHbIn LLINM (fast
decay) — 6bICTPOE 3aTyxaHue Toka
B KaTyLuKax

2 CMeLUaHHbIM pexxnm (mixed)

— MeAJIeHHOe 3aTyxaHue Toka

B KaTyLLKaX Npu HapacTaHUW Toka
1 6bICTPOE — NpY cnageHum

3 kommyTaums slow <-> fast

(ecnu ckopoCTb BpaLLEHMNS MEHbLUE
CKOPOCTM NEPEKITIOYEHMNS pexmnma
TOKa MCNoNb3yeTcs MeaJieHHoe
3aTyxaHue, 6osblue — ObicTpoe)

4 KoMmyTaums slow <-> mixed

(ecnm cKOpOCTb BPALLLEHNSA MEHbLLE
CKOPOCTM NePEKI0YEHUS pexnma
TOKa UCNOJIb3yeTCs MeaJsieHHOoe
3aTyxaHue, 60/iblle — CMeLlaHHOe)

CKopoCTb
nepeksioYeHna
pexuma Toka npu
YCKOpEeHUn

62-30000

4000

LLarn
B CEKYHAY

onpenenser CKOPOCTb, KOTOpOW
nepexto4yaeTcsa pexmm KOMMyTaumnm

Ha

CKOpOoCTb
nepexkaloyeHus
pexuma ToKa npu
3amMennieHnumn

62-30000

4000

Larn
B CEKYHAY

TPaH3NCTOPOB B COOTBETCTBN C PEXMMOM
TOKa

CKOpOCTb NEPEKIOYEHNST NMPU YCKOPEHUM LAO0JSIXHA ObiTb 6oNiblie UM paBHa CKOPOCTU Mpu 3amepneHun. MNpu
YCTaHOBKE CKOPOCTWU YCKOpPEHUs OoJiblle CKOPOCTU 3aMeAJjIeHUsl, CKOPOCTb MEePEKSIIOYEHUS MPU YCKOPEHWUU
yCTaHaBNMBaETCS PaBHOM CKOPOCTM MepeksiiodeHns npu 3amenneHmn. MNpu ncnonb3oBaHuM ApobreHus Liara,
3Ha4YeHNsI CKOPOCTEN NepeksIioHeHNs YMeHbLIaloTCA NPONopLMOHabHO BbiIGpaHHOW cTeneHn Apo6aeHus.

OTBeT Takow xe, Kak 1 AN KoMaHabl ¢ cyddukcom 1.

YcTtaHoBKka KOHuUrypauum 6

Mocbinka:
Kon, Cydopukc |3 4 5 6 7 8
KOMaHAabl KOMaHAbl
011h 006h annHa MoeHTndmkaTop 0TBETA KOHLEBLIX BhIK/IOHaTENEn 0
MOeHTun-
dukaTopa
lMpumevaHne:  paHHas KOMaHga npegHasHadYeHa ans onpeaeneHus naeHTudunkaTopa oTeeTa npu cpabarbiBaHUN
onpeaenuTenemn KOHLUEBbIX BbiktodaTenei. Mpu cpadaTbiBaHMN KOHLLEBOIO BbIK/IlOHATENS,
dopmupyeTcs coobLLeHne AMHON oanH 6ainT. B aToM BaliTe HaxoaUTCa HOMeEp aaTyunka,
C KOTOPOro NOCTynuia curHan: 1 nnm 2.
MapameTp 3HayeHune |3aBogckas | EquHuubl [NosscHeHus
yCTaHOBKA |M3MepeHns
NpeHTndunkatop |0- 1000 - 11 nnm 29 6UT B 3aBMCUMOCTU
oTBeTa KoHUEeBbIX |536870912 OT YCTAHOBJIEHHOM ONNHbBI aAeHTUdmKarTopa
BbIKJIlO4aTENEN
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MapameTp 3HauyeHne |3aBoackasn | EqnHuub MosicHeHuns
yCTaHOBKa |M3MepeHus
Anvna Ounmm 1 0 - Kopg, | MosicHeHune
naeHTudukartopa
0 OTBET CO CTaHAAPTHbIM
naoeHTUnOUKaTopom
1 OTBET pPacCLIMNpPEHHbIM
naoeHTndUKaTopom

OTBET Takow xe, Kak 1 oJisi KoMaHabl ¢ cyddukcom 1.

YcTtaHoBka KOHurypauum 7

Mocbinka:
Kop, Cyddukc 3 4 5 6 7 8
KOMaHbl KOMaHbl
011h 007h Tok Bpewmsa 0 0 0 0
dopcaxa dopcaxa
Mone IunanasoH |3aBopckas | EanHuubl MNosicHeHns
B Tabnuue yCTaHOBKA |M3MepeHus
Tok ¢popcaxa |10-250 15 0.1A onpeaensieT pacyeTHY0 MakCUManbHYI0 BEINYUNHY

TOka npwu 3anycke asuratens (bopcax); peanbHoe
3Ha4yeHue 3aBUCUT OT UCMOJIb3YEMOr O ABUraTes;

B pexume 6e3 ApobeHns wara nMkoBoe
(MaKcVManbHOE) 3HaYeHVe TOKa YMEHbLLEeeTCs B V2
pas no OTHOLEHWIO K 3a4aHHOMY

Bpema
dopcaxa

0-255 0 0.01c BpPEMS, B TE4EHME KOTOPOro MOTOP OCTaeTcs nocse
3anycka nog GpopcaxHblM TOKOM

OTBET Takom xe, Kak 1 oN1ss KoMaHabl ¢ cyddunkcom 1.

lMpumeyvaHne:

yCTaHOBKa BPEMEHU popcaxka paBHOrO HYJIO BbIKJIIOYAET PEXMM CTAPTOBOro GOPCUPOBAHUS;
npuv yctaHoBke (popCaxxHOro Toka MeHblle paboyero, GopcaxHbii TOK OyAeT YCTaHOBJIEH PABHbIM
paboyemy; Npu yctaHoBKke paboyero Toka, BennminHa GopcaxKHoro Toka He NpoBepsieTcs.

9.3.2. YTeHune KoHPpUrypauum

MNochkinka:
Kopg, 2 3 4 5 6 7 8
KOMaHAabI
012h Cydoduke 0 0 0 0 0 0
KOMaHAabI

Mpy 4TeHUN KOHGUrypaumm 3anonHeHne GaNTOB COOBLLEHUS NPUXOAUT B TakOM Xxe dopmaTe, Kak U B KOMaHAe
YCTaAHOBKM KOHMUrypaunm ¢ Takumm xe KoaomM n cyddunkcom (CMoTpm»ycTaHoBka KoHburypaumm»). MNpu yteHun
6510ka NapaMeTpPOB C HECYLLLECTBYIOLWMM CYydDPUKCOM B OTBETHOM COODLLEHMM BCE MOJIS NapamMeTpoB 0OHyns0TCS,
1 B NepBblii 6aiT COOOLLEHNS 3aNNCLIBAETCS YNCNO 2.

9.3.3. YTeHune cocTOosiHUA/yCTaHOBKA BbIXOAOB

Mocbinka:
Kon 2 3 4 5 6 7 8
KOMaHabl
013h Pexunm CocCTOsiHME BbIXOO0B 0 0 0 0
MapameTp 3HayeHue |losicHeHue
Pexum 0 CUYMTbIBAET COCTOSIHMNE, BbIXOAbl HE YCTaHABNMBAKOTCS
1 CUYNTbLIBAET COCTOSIHME, YCTaHaBNMBAET BbIXOAbl
OTBerT:
1 2 3 4 5 6 7 8
Kon,
Kog owmbkn [coctosiHMa |CocTosiHME BbIXOAOB CocTosiHMe BXO40B Temnepatypa
BUrarend
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MapameTtp 3HayeHne |lMosicHeHne
Kog ownbkm 0 HeT oLnBOoK
1 owmnbKa pexmnma
255 HecyLleCcTBYlOLLAs KOMaHaa
Kogp coctosiHua |0 KOMaH/bl BbINOJIHEHbI, AIBUraTesib OCTAHOBJIEH, TOK YAEPXaHMs
Asurarens 1 KOMaHObl BbINOIHEHbI, ABUraTe b 0CTAHOBIIEH, Pabo4nin TOK
2 cpabaTtbiBaHMEe KOHLLEBOIO BbiKJllO4aTENS, ABUIraTeNb BblIKJIIOYEH
3 cpabaTbiBaHWe KOHLLEBOIO BbIKJIOHATENSA, ABUraTeNlb OCTAHOBNEH
4 OBUraTenb BbINOJIHAET KOMaHAy «BpalleHne»
5 OBUraTenb BblMOJIHAET KOMaHAY»N03NLNOHMPOBaHME»
6 OXnaaHue KoMaHAbl CUHXPOHHOIO CTapTa UM CUHXPOHHOIO OCTaHOBA
CocTosiHune But 0 Bxop, 1
BXOA08B But 1 Bxon, 2
But 2 Bxon, 3
but 3 Bxon 4
but 4 BX0A4 5
but 5 BXxoA 6
CocTosiHne But 0 Bbixop, 1
BbIXOAOB But 1 BbIXOL, 2
But 2 BbIXx0om 3
but 3 Bbixon 4
Temnepatypa TemMnepaTypa B fecaTbIX 4oNax rpagyca (Hanpumep: 417 = 41.7°C)
8000h — paTymk TemnepaTypbl He YCTAHOBJEH

9.3.4. YcTaHOBKa 3aBOACKUX PEXNMOB

MNochbinka:

Kop, 2 3 4 5 6 7 8

KOMaHabI

014h 0 0 0 0 0 0 0
lMpumeyaHne:  paHHas KOMaHOa NpeaHasHavyeHa asst yCTaHOBKM BCEX MEPEMEHHbLIX B COCTOSIHMSA MO YMONYAHUIO,

OMNMnCaHHbIe B NpeablayLmMx KoMmaHaax. MoeHtndurkaropsl npuema n nepenadn KOMaHa Takxe
cOpacbiBaloTCs (A1 COXpaHEHNS CieayeT UCNOob30BaTb KOMaH4y COXPaHEeHUs TEKYLLLEro
pexnma).

9.3.5. CoxpaHeHMe TeKyLLero pexmmma

Mocbinka:

Kop, 2 3 4 5 6 7 8

KOMaHabl

015h 0 0 0 0 0 0 0
lMpumedaHve: pOaHHas KOMaHaa npeaHasHadYeHa ANnsa COXpPaHeHMs TEKYLLEero pexmma rnocne HacTPOKU PEXMMOB

nonb30BaTeNs UM BbI30Ba 3aBOACKMX YCTAHOBOK. Ecnu aTa komaHaa He 6yaeT BbiNoHeHa,

TO MOC/Ee BbIK/OYEHUS MUTAHNS BCE YCTAHOBKM pexnma 0yayT yTepsiHbl 1 610K yCTaHOBUT Te
PEXNMBI, KOTOPbIE ObIN ONpPeAeieHbl B MOMEHT BbINOJIHEHWUS NOCNEAHEN KOMaHAbl COXPaHEeHUS!
Tekylwero pexvma. Ecnv komaHaa coxpaHeHUsl TEKYLLLEr0 PEXnMa He BbINMOJIHANAaCk HY pasy,

To 6yayT MCNONb30BaTbCS 3aBOACKNE YCTAHOBKM.

9.4. KomaHabl NO3NLMOHUPOBAHUA ABUraTens

Ons onpepeneHns Tekylwen U LENEBOV NO3VULWIA ABUraTens MCNOoNb3YTCA MEPEMEHHbIE AnvMHOW 32 6uTa.
B 3aBMCMMOCTU OT 3HA4YeHUs KO3 ULMEHTA AENEHNS CKOPOCTU, 3HaYaLWMMKNU MOryT ObITb OT 25-1 (B LUaroBom
pexnme) 0o 32-x 6UT (B pexvme MakcumanbHoro apobnenus wara). Ctapwmin 6UT ykazaTtens nosvuumm sBceraa
3aHMMaeT cTapwunii 6ut nepemeHHol. Takoe pacnpeneneHne OGUMTOB MNO3BOJSSET YBENMYMBaThb KO3IPPULMEHT
npobneHns wara 6e3 notepu Tekylien nosnumm n 6e3 coBuros. MNpu ymeHblueHnn koaddurumneHTa gpobneHns
B CYETYMKE No3nuuu apuratens Tepsietcs (0OHynsieTcsl) Ta YacTb ero Mnaawux 6uTos, KOTOopasi He MOXeT ObITb
MCMNOoJsIb30BaHa Npuv HOBOM pa3peLLeHnn cYeTYnKa, HO 3Ha4YeHue, YCTaHOBJIEHHOE A9 LeNeBon No3uuum octaeTcs
BCeraa Takum, Kakmm 3a.aHo Nonb3oBaTenem. 3T0 NO3BOJISET YCTAHABAMBATL LENEeBY0 NO3NLMI0 N KOSPDULIMEHT
ApobneHns wara He3aBMCUMO pyr OT gpyra.

000 “KACKOA-3NEKTPO”

Email : support@kaskod.ru  http://www.kaskod.ru
Ten.: (812) 466-5784, ten.: (812) 476-0795, dakc.: (812) 466-5401
196625, CaHkT-lMNeTepbypr, Masnosck, PunbTpoBCKOE WoOCce, 3

23



mailto:support@kaskod.ru
www.kaskod.ru

KUMB203-ST

PYKOBO,D,CTBO noJsib3oBarend

31

30 | 29

Crapwuii 6ut

A

Puc. 15.

11|19 |8 |7 |6 |5 |4 |3 |2 |1 0
\ A A 3 \
LLar j
1/2 wara
1/4 Luara
1/8 wara
1/16 wara -
1/32 u’Jara
1/64 wara
1/128 wara _
1 /256’mara:

3Havauime 61Tl B 3aBUCUMOCTM OT ApobneHus wara.

9.4.1. YTeHne no3uumumn gBuratens

Mocbinka:
Kopg, 2 3 4 5 6 7 8
KOMaHabI
021h 0 0 0 0 0 0 0
OTBeT:
0 1 2 3 4 5 6 7
TekyLaa no3vums apuratens LleneBas no3uuus apuratens

lMpumevarne:

rnocne BbIMOSHEHNS KOMaHA, NO3ULMOHMPOBAHUS, S3HAYEHNS LENEBOM U TEKYLLLEN NO3NLNA

COBMafaloT, KPOME TeX Cily4aes, Koraa paspeLieHve nosuumumn Gosblue ApobreHns wara.

B aToM cniyyae Bas gBuraTesis yCTaHOBUTCA B GNIMXaNLLYIO BO3SMOXHYIO MO3MLMIO, 3HAYEHNe
KOTOPOW1 ByaeT onpeaeneHo OKpyrieHmeM 3a4aHHoM No3nLmMmn 40 No3nUmUKn, COOTBETCTBYIOLLIEN
KoadpduumneHTy apobnerus wara. NMocne v Npu BuINOSIHEHUM KOMaH[, BpaLLeHNs YTeHne 3aaHHOM
no3numMm OacT NOCeAHIon 3a4aHHYI0 No3uumio. MNpu NpepbIBaHUN pexnma nosmuMoHNPoBaHMs
LeSIeBOE 3HAYEHNE HE N3MEHSETCS.

9.4.2. 3anucb Nno3nunun gBuraTtens

Mocbinka:

Kon, 2 3 4 5 6 7 8
KOMaHAabl
022h Tekyw,as no3nums geuratens 0 0 0

OTBeT:
1 2 3 4 5 6 7 8
Kon owmbkn | Pexum 0 0 0 0 0 0

paboThl
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MapameTtp 3HayeHune |lMosicHeHue

Koa owmnbkm 0 yCTaHOBKa BbIMONHEHa
1 oTKas — apuratenb pabortaeTt
255 HEeCyLWEeCTBYOLAs KOMaHaa

OCTaHOB C BbIKJTOYEHNEM TOKa 0GMOTOK

OoCTaHoB (06MOTKM ABUraTesis OCTaloTCs No4, TOKOM)
cpabaTbiBaHWE KOHLEBUKA, ABUraTe b BbIKJIIOYEH
cpabaTbiBaHWE KOHLIEBUKA, ABUraTeNlb OCTAHOBIEH
BbINONHAETCA KoMaHaa «BpauieHne»

BbINONHSAETCHA KoMaHaa «[o3nuymoHnpoBaHmne»
oxunpaHue komaHabl «CtapT»

Pexum paboThl

DWW IN|(=O

ﬂpmmeanl/le: NMpwv BbINOJTHEHUN KOMaHabl»3anmcb NO3nLMn» BpalleHnd Bana gsuratend He nponcxoanT.
KomaHpa npeagHasHa4eHa anga HavyanbHOM MHULUMANMU3ALUN CHETHYMKA NO3ULIMN N HE MOXET ObiTb
BbIMNOJIHEHA BO BpeM4 BpaLleHUsd N MO3NLLIMOHNPOBaHNA.

9.4.3. NepemelwieHue

Mocbinka:
Kon 2 3 4 5 6 7 8
KOMaHAbl
023h LleneBas no3vuuna 0 0 Pexum
cTapTa
MapameTp 3HayeHue |losicHeHue
Pexnm 0 HemMenIeHHO NepeMecTUTb Basl ABUraTens B yka3daHHyo abCoMOTHYIO NO3ULNIO
cTapTta (HanpaBneHne BpalleHMs onpenensaeTcs pa3Hmuen TekyLlen n sagaHHon
no3uumen)
1 HEMeAIeHHO NepeMecTUTb Basl ABUraTessl B yka3aHHY0 OTHOCUTENbHYIO
no3uvuuio (HanpasfieHne NnepemMeLLeHns 3a0aeTcs 3HakoOM CMeLLeHNs )
2 aHanornyHo 0, Ho BbINOSIHEHME OTKNAAbIBAETCS A0 NOJIyYEHNS KOMaHOb!
CUMHXPOHHOr0 cTapTta
3 aHaNornyHo 1, HO BbIMOJIHEHWE OTK1IaAbIBAETCS 4,0 NONyYEHUSs KOMaHAbI
CUMHXPOHHOro cTapTta

lpumedarHne:  ecnu uenesas NO3NLNUS COBNaZaeT C TEKYLLEN NN OTHOCUTENbHAs no3uuunsa pasHa 0,
TO Ha gBuUrartesnb nogaeTcs pabouymii TOK Ha BpeMs, onpeaeniieMoe TanMepoM yaepxKaHus
paboyero Toka (komanaa 11h cyppukc 2, 6aint Ne5). [1na paboTbl CUHXPOHHOIO cTapTa
HEeOobX0ANMO TakXe pa3peLlnTb CUHXPOHHbIN cTapT (komaHaa 11h cydduke 3, 6aiT Ne8).

OTBeT:
Kop, 2 3 4 5 6 7 8
KOMaHAbl
Kopg, ownbkn |0 0 0 0 0 0 0
MapameTtp 3HayeHune |lMosicHeHue
Kog, ounbkmn 0 owmnb0oK He ObINo
1 nepenonHeHne Npun OTHOCUTESTbHOM CMeLLeHUN
2 He[onyCTMMOE 3HaYeHNE pexXnmMa ctapTa
3 nonbiTKa 3anycka yxxe paboTtatoLiero apuratesns
4 cpabaTbiBaHWe KOHLIEBOrO BbIKJIOHATENA HA 3aJaHHOM HanpaBfieHUN
255 HeCyLWeCcTBYylOLAas KoMaHaa

Owmnbka nepenosiHeHnsa Npu BbINOIHEHNUM OTHOCUTENBHOIO NepeMeLLeHs He NPUBOAMT K 0TKa3y B BbINMOSHEHUN
KOMaH[pl, @ ABNSETCS NpeaynpexaeHnemM n MoXeT ObiTb MCNONIb30BaHa A1 HapalMBaHWs pa3psaHOCTY CHETYMKA
waros. KomaHaa ¢ olwunb0oYHO 3aaHHbIM PEXUMOM cTapTa urHopupyetcs. Mpu paboTatoulem geuratene komaHaa
TakxXxe WUrHopupyetcsi. B cocTosiHUM CUHXPOHHOro ctapta OyaeT YCTaHOBEH TOT PEeXxuM, KOTOpbIi npeanucaH
B KOmMaHae. Ecnu ovepeaHaa komaHaa npeanmcbiBaeT Pexmnm CUHXPOHHOMO CTapTa, a KoMaHaa CUHXPOHHOMO cTapTa
He Oblna NoslydyeHa, TO NapameTpbl CUHXPOHHOIO cTapTa OyayT 0OHOBMEHLI, @ cTapble NapamMeTpbl yTepsiHbl. Mpu
CUHXPOHHOM CTapTe COCTOSIHME KOHLIEBOTO BbIKJIOHATENS HE MPOBEPSeTCS.
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9.4.4. BpaweHue

Mocbinka:
Koa 2 3 4 5 6 7 8
KOMaHAbl
024h CkopocThb BpaleHnst Hanpaenenue |0 0 0 Pexum
MapameTp 3HayeHne |lMosicHeHue
HanpasneHne |0 BpaLLEeHME B CTOPOHY YBENMYEHNS CHETHMKA NO3ULUN
1 BpaLLEeHME B CTOPOHY YMEHbLUEHNS CHETHYMKA NO3ULUN
2-255 Hanpae/ieHMe BPaLLEHNA HE N3MEHSEeTCA (COXpaHUTb NpeabiayLiee)
Pexunm 0 HEMeOIeHHO HaYaTb BpalleHne
1 BbIMNOJIHEHME OTK1aAbIBAETCA A0 NONYYEHUS KOMaHAbl CUHXPOHHOIO CcTapTa
OTBeT:
1 2 3 4 5 6 7 8
Koa owmnbku |0 0 0 0 0 0 0
Mapametp |3HavyeHme |[[losacHeHue
Kop, 0 OLWNBOK He 6bI1o
1 3aJaHa CKOPOCTb BHE Anana3oHa
2 HEOoNyCTUMOE 3Ha4YeHNe pexrma crapTa
3 BbIMNOJIHAETCHA NO3ULIMOHMPOBaHMeE (4715 BbIMOJIHEHNS KOMaHObl HEOOXOANMO

CHa4dana BbINOJIHUTb OCTAHOB 1N 00X O0AaTbCA OKOHYaHUA BbII'IOJ'IHeHI/IFI)

4 cpabaTbiBaHMe KOHLLEBOIO BbIKJIlOYaTess HAa 3a4aHHOM HanpaBaeHUn

5 BbINOJIHAETCHA BpalleHne B MPOTUBOMNOJIOXKHOM HamnpaBJ/ieHNN ()J,J'Iﬂ BbIMOJIHEHNA
KOMaHAbl HE0OX0AMMO CHavyana BbIMOHUTL OCTAHOB)

255 HECYLLLEeCTBYIOLLAsA KOMaHAA

Mpw 3apaHnM HEQOMYCTUMOrO 3HAYEHUS PEXMMA CTapTa Un 6J10KMPOBKE KOHLEBBLIM BbIKJIIOYATESNIEM, BbINOJIHEHNE
KOMaHAbl HEBO3MOXHO. Owunbka Npu 3agaHUM CKOPOCTU HE OTMEHSIET WUCMOJIHEHUS KOMaHAbl, yCTaHaBnMBas
npv 3TOM MUHUMAJIbHO (MK MakCUMasibHO) BO3MOXHYIO CKOPOCTb, Hambonee 6G5M3kylo K 3agaHHoi. KomaHgbl
C HEN3BECTHLIM PEXUMOM UFHOPUPYIOTCS.

9.4.5. OctaHoB

Mocbinka:
Kon, 2 3 4 5 6 7 8
KOMaHAabl
025h Pexum 0 0 0 0 0 0
oCTaHoBa
MapameTp 3HayeHne |loscHeHne
Pexunm 0 HemMeaIeHHO OCTaHOBUTb ABUraTesb (0OMOTKM ABuraTens o6ecTto4mBaloTCs)
O0CTaHoBa 1 Heme[JIeHHO OCTaHOBUTL ABuratesib (06MOTKM ABuUratens ocTalTcs
non padoyrm TOKOM)
2 HEMeAIeHHO OCTaHOBUTb ABUraTesb (0OMOTKM ABUraTeENsa OCTAOTCS NOA4, TOKOM
YLAEPXaHUS)
3 HEeMeaIeHHO OCTAaHOBUTb ABuratenb (0OMOTKM ABMUraTeNs 0cTalTCcs
non padbo4ynm TOKOM, a nocre cpabaTbiBaHUA TanMepa — rnoja TOKOM yaepXaHus)
4-255 HeMe[J1IeHHO OCTaHOBUTb ABuraTesib (0OMOTKM ABuUraTens 06ecTo4MBaloTCs)
OTBeT:
1 2 3 4 5 6 7 8
Kop, 0 0 0 0 0 0 0
oLwmnbKN
MapameTp 3HayeHne [MoscHeHune
Koa 0 KOMaHga npuHaTa
255 HeCyLWeCTBYIOL,As KOMaHaa
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Mpu BLINOSIHEHUN KOMaHbl OCTAHOBA, OTBET HYXEH TOJSIbKO OJIS CUHXPOHU3ALMK NPOTOKoNa, 4Tobbl nabexartb
MOChLIIKW CrieayioLleil KoMaHasl A0 TOro, kak Tekyuiaa 6yaeT BbinonHeHa. MNpu nocbiike chnenylollen KoMaHabl
[0 NnosyYyeHus oteeTa ot 6510ka yrpasfieHns, KoMaHga MOXET ObITb MoTepsHa.

9.5. KomaHpaa ynpaBneHus BbiXxogamum

9.5.1. YcTaHOBKa BbIXOAOB

Mocbinka:
Kop, 2 3 4 5 6
KoMaHbl
031h CocCTOsIHME BBIXOO0B 0 0 0
MapameTp BuTbl cnosa Jlor. ypoB€EHb [MoscHeHue
CocTosiHme 0 Ownnun 1 JI0T. YPOBEHb Ha BbIxoae 1
BbLIXOA0B 1 Ownnmn 1 JIOT. YPOBEHb Ha BbIXOAE 2
2 Ownnmn 1 JIOT. YPOBEHb Ha BbIxoae 3
3 Ownum 1 JI0T. YPOBEHb Ha BbIXoae 4
OTBeT:
1 2 3 4 5 6
Kog ownbkum |0 0 0 0 0
MapameTp 3HaueHne [MosicHeHue
Kop ownbkm |0 ownBOK He BbINo
255 HeCyLleCcTBylOLW,as KomaHaa

9.6. LLlnpokoBew,aTenbHble KOMaHAbl

K wwnpokoBewaTenbHbiM KOMaHAaM OTHOCATCSH KOMaHAbl CMHXPOHHOrO OCTaHoBa W CUMHXPOHHOro crtapta. O6e
KOMaHZbl HE UMEIOT NMoNsA AaHHbIX. MaeHTudmkaTopbl KOMaHA 3a4atTca Noab3oBatenem komaHaon 11h (yctaHoBska
napameTpoB) cydpdukcbl 3 U 4 COOTBETCTBEHHO. KOMaHAa CUMHXPOHHOro cTapTa BbIMOJHAETCS OAWH pas.
[na noBTOpHOro 3anycka TpebyeTcs BbIMONHEHME KOMAHAbl YCTAHOBKU CUHXPOHHOrO BpalleHus (24h pexunm 1)
WUIN CUHXPOHHOIrO nepemetleHns (23h pexumbl 2 n 3).
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9.7. Anroputmbl ynpaeneHus 6nokamu no CAN-cetu

9.7.1. HazHayeHne naeHTUPUNKaTOpPoOB

N

OcTaBuUTb B ceTU
O[WH KOHTpOJINIEP

!

YctaHoBuTb ID npmnema v nepenayn
(oTnpaBuTb Ha kopoTkuii ID 1637
ID npuema koMmaHapl 1 nepefayn oTeeta)

Coxpanuts ID B N3Y?

BbINOMHUTL KOMaHZy
«CoxpaHeHmne TeKYLLEro pexmnma»

~

HobGaBunTb
HOBbIV y3en B CETb?

aa

MoakNo4YNTb KOHTPONNEPbI
C YCTaHOBJIEHHbIMU
naeHTndukaTopamm
M Ha4aTb BbIMOJIHEHME KOMaH,

!
e D

Puc.16.
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9.7.2. BbiNnoJIHEHMe KOMaHp,

< ¢ D

OTtnpaeka KoMmaHAabl
no naeHTUdUKaTopy nepeasadn

'

lMonyyeHne otBeTa
no ngeHTndmnKaTopy oTeeTa
(KpOMe CUMHXPOHHOro cTapTa,
CUHXPOHHOIo 0CTaHoOBAa,
aBapuMHOro ocTaHoBa)

-

OtBeT nonyyeH?

HET

AHann3 nony4eHHOro oTeeTa

Bpemsa oxnganums
3aKOHYMNOCb

O6paboTtka owmboK

Cnepyowasn komaHga?

C Kovens D

Punc.17.
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9.7.3. 3anyck Ha BpaLieHue

30

< Hayano >

!

CMoJsib30BaTb HOBbIE
napameTpbl BpaLleHna?

euratens pabotaet?

OcTaHoB gguraTens
(ecnun N3MeHsETCS TONTIbKO CKOPOCTb,
OCTaHOB He TpebyeTcs)

¢<
Komangabl ycTaHOBKM

koHburypauum (n/n3)
(no HeobxoaMMoCTH)

-

OTnpaBka KOMaHabl
«BpaweHne»

!
C em D

Puc.18.
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10. BbixogHOW ycunanTenb MOLLHOCTH

BbIxogHOM yCcunuTtenb MOLWHOCTU MMEET ABYXKaHasbHbIA MOCT, COOpaHHbIA Ha nonesbix nnn IGBT-TpaH3ncTopax

(onpepenseTcs npu 3akase).

MutaHne

Il
) L

Q2

Q3

D1 D2 D3

Ly a2 'a” aa

Q4

DD D
O

D4

0.005 Om 0.005 Om

iicdiidig

mE

Komnapartopbl Toka

JpariBepbl BbIXOOHbLIX TPAH3UCTOPOB, JIornka ynpasnenus, Tpurrepbl n LIAM nctovHunka toka

Pnc.19.  BbIXOAHOW yCUNTENb MOLLHOCTMU.
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Ha pucyHKax nokasaHbl pasnmynsa npu paboTte yCunmtens B pexnmax MeasieHHOro 1 ObICTPOro 3aTyxaHus TOKOB.
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Pexxvnm mepgneHHoro 3atyxaHms Toka (slow decay) Pexum BbicTporo 3atyxaHus Toka (fast decay)

Pnc.20. Cxembl NpOTEKAHUS TOKOB B 3aBMCUMOCTU

oT Bbl60pa pexunma.

B ¢dase nogaum Toka oT UCTOYHMKA OTKPbITLI TpaH3ncTopbl Q1 1 Q4. B aToii dase pas3nnunii HeT. Koraa Tok gocturaet
3HaA4YeHUsl, YCTAHOBJIEHHOrO KOMMapaTtopoM, TO B pexmMe MeAJIEHHOro 3aTyxaHus 3akpoeTcs TpaH3ucTtop Qf,
a B pexume ObICTPOro 3aTyxaHusi Toka 3aKpoeTcs Takxe u TpaHancTtop Q4. 3C kaTywku, B pexmme MeaieHHoro
3aTyxaHus, noadepXxmBaeT TOK 4Yepe3 OTKPbIThi TpaH3ncTtop Q4, yYepe3 auon TpaH3mctopa Q2 m obMOTKY
nsuratensi. ConpoTMBAEHNS BCEX COCTABASAOLWIMX LLenn TOKa Malbl U TOK B LLenNn cnagaet MeaneHHo. Mynecaunu
TOKa B 3TOM pPeXUMEe MWUHMMAJbHbl, @ OT LLenn NUTaHUs TOK TOJIbKO noTpebnsertcsa. Kak HemocTtaTtok Takoro
pexvma cnenyeTt oTMeTUTb NpobaemMbl B GOPMUPOBaHUW CNafaloLLEero yyactka Toka npm 6onblunx o6opoTax: Tok
B KaTyLLKe cnajaeT MeasIEHHO M He yCNeBaeT ynacTb A0 HEOOX0AVMMON BENMYNHLL. B pexurme 6bICTporo 3aTyxaHus
3akpbiBalOTCA TpaH3ncTopbl Q1 v Q4, n Tok naeT Yepes amoabl TpaH3ncTopoB Q2, Q3, NCTOYHUK MUTAHUS N OOMOTKY
nBuratensi. M3-3a BCTPEYHO BKJIIOYEHHOIO WCTOYHMKA MUTAHUS, COMPOTUBIIEHME 3TOM LLEenNn HaMHOro Gonblue
M TOK cnapaeT ObicTpee, YTO NPAKTUYECKU NCKIII0HAET BEPOSTHOCTb MNONaAaHUs B PEXUM reHepaumn u yny4yiaet
dopmy cnagatowen 4actn Toka. K HegoctaTtkam 3TOro pexmma crefyeT OTHECTU MNOBbILWEHHbIN YPOBEHb Nysibcaumin
M Hanuune BTEKAKLWEro B UCTOYHUK MUTAHUS TOKA, YTO TpebyeT CpaBHUTENLHO G60NbLLION GUNLTPYIOLWLEN EMKOCTHU
Ha BbIX04e NCTOYHMKA. KOMMPOMUCCHbBIM SIBASIETCA CMELLAHHbI BapUaHT, korga npu GopMuUpoBaHnm HapacTaloLei
$asbl TOKa UCNONb3yeTCs PEXMM MEAJNIEHHOro 3aTyXaHusl, a Npu cnagawuwen — 6eicTporo. Pasnuyma B pexumax
TOKa XOpOLUO BUAHbI HA NPUBEAEHHBIX AnarpaMmmMax.

YcnoBusa 3anmcu OCuuiorpamMm:
aBuratens: 2PLI116-2,5-1,8YXJ14 Ne71190 6e3 Harpy3ku Ha Bany;
nuTaHne geuratens — 48 Bonbr;
TOK 06MOTKM — 4 A (MakCumym);
KoappuumneHT apobneHus wara — 1/16;
ckopocTb — 5000 no3uunii B CEKYHAY.
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Pexum MenneHHOro 3atyxaHus Toka
B KaTywkax. Ban puratens Bpauiaetcs
ObICTPO. Xopouwlo BUAHA CUJibHas
reHepauusi, npuBoAdllas K WCKaXEHUNo
GOpMbl TOKa B KaTyllKax W CHUXEHUIo
KpYTALLEro MOMEHTA.

Pexum  GbICTPOro  3aTyxaHus  Toka
B KaTywkax. [eHepaumsi OTCYTCTByeT.
dopma Toka ynydLleHa, Ho Nnyfbcaunm Toka
B KaTylKe YBENUYWUIIUCb, YBENUYUIUCH
M NoTepun aHeprum B ABuraTene.

KOMMAPOMUCCHBIN (CMELUAHHbIA) BapUaHT:
HapacTaloLwni Tok GOpMUPYeTCs B pexmme
MEeANIEHHOr0 3aTyxaHus Toka B KaTyLlKax,
a cnagalowuin — B pexume ObICTPOro
3aTyxaHus Toka B Kkartyuwkax. [ynbcauum
CHVXEHbI, reHepaums He BO3HUKAET.

OCLI,VIJ'IJ'IOI'paMMbI TOKa B KaTywkKax gpurartensd
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11. CO6poc 6noka ynpaBneHus

C6poc 6n0ka ynpaBneHus Npon3BOANTCS 3aMblKaHWEM KOHTaKTOB nepeknoyatens J3 unm nogavyen HanpsxkeHus
NONOXMUTENBHOW MNONIIPHOCTU Ha KOHTakThl 1, 2, 7 pasbema J1. CHpoc 610ka MOXET NPON30NTN Npu cpabaTtbiBaHUM
cyrnepBu3opa NUTaHUSA MPU YMEHbLLUEHMU HAMpPSXeHUs NUTaHus Huxe ponyctumoro. CoctosiHue cbpoca 6yaer
COXPaHATLCSA A0 BOCCTAHOBJIEHUS HAMPAXEHMS NUTaHMa 610Ka Bbile Nopora cpabaTbiBaHUS CyrnepBu3opa.

12. MuTtaHue 0noka
(D BHVIMaHI/Ie BCe nogkn4yeHnd n OTKJIID4YEeHUNA K pasbemaM n BCe KOMMyTaLI,I/IVI
Ha ﬂepeKﬂlO‘-IaTeﬂﬂX OOJ1IXKHbI OCYLLI,eCTBﬂFlTbCﬂ TOJ1bKO I'Ipl/l OTKJIDYEHHOM

Hanpsa>XeHnm nntaHna onoka.

KUMB203-ST-36-H, KUMB203-ST-36-L

Ne | DyHkuus Tok, A (makc)
J14 (+9B-36B 1
J15 |GND 1

KUMB203-ST-48-H, KUMB203-ST-48-L

Ne | DyHkuus Tok, A (Makc)
J14 |+36B-48B 0,75
J15 |GND 0,75

KUMB203-ST-72-H, KUMB203-ST-72-L

Ne | DyHKkuus Tok, A (Makc)
J14 |+48B-72B 0,5
J15 |GND 0,5

KUMB203-ST-220AC
Mo3BonseT noaklo4aTh NepeMeHHOe 1 MOCTOSIHHOE HanpsXeHus NuTaHnsa Gnoka:

~85 — 265 B 50 I'l; nepeMeHHOoro tToka

Ne | DyHkuus Tok, A (makc)
J14 |~220B 0,25
J15 |~220B 0,25

— +120 - 370 B nocTosIHHOro TOKa
Ne | DyHkuus Tok, A (Makc)
J14 |+120B-370B 0,25
J15 |GND 0,25

Cxema COAEPXKUT BbIMPSAMUTENbHbIA MOCT, MO3TOMY NOAIIPHOCTL N04aBAEMOro HANPAXEHNSA 3HAYEHNS HE NMEET.
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13.

PaGoTa B aBTOHOMHOM peXxume

Pexxunmbl paboThbl onpeaensanTcs nepemMbliikamm, yCTaHaBJInBa€MbIMUN HA COOTBETCTBYIOLLIME KOHTAaKTbl Pa3beMOB!

Mepemblykn Ha KOHTakTax J9: pexum paboTsbl

45-46 43-44

HeT HeT ynpasneHne no CAN-cetn

HeT yCTaHOB/EHA MMMNYNbCHOE ynpasiieHne
yCTaHoB/IeHa HeT ynpassieHne KHoNnkKamm BapuaHt 1
ycTaHOBNEHa ycTaHoBeHa ynpasfieHMe KHOMKaMn BapuaHT 2

Pexunm paboTbl cHMTLIBAETCS NPU BKITIOYEHUN NMUTaHUS 1 nocsie copoca 61oka ynpasfieHus.

YcTaHoBKa CKOpPOCTU

R1
POT 10k

e

Bbi60op pexunmoB

CAN

37 38 X

39 40 X

i % 42 X

NMNynbCHbIN EI | =173 yvg

= 45 46 |1

YnpasneHuve + o+ )@y/ 48 <

KHOMKamm 1 ] X449 50 =X
YnpaBneHue -—
KHOMKamu 2 —-—

k& k k&%

++
++

?4&TTTTFTT

L& &Lk

Bbi6op
npobneHns

Lar

wara
+
+ o+
+ 4+
+ +

1/2 wara

1/128 wara

KoHtponnep M167-2 (k)

[
©

BbiGop cunbl Toka

3A

++ +
+++

1

6A

24 A

e A e e e e T o ol

iiiiiii%}%;%éi%}if&&&i\ii

Puc.22.

BbI60Op pexxMmMoB yCTaHOBKOW NEPeEMbIYEK.

Pexxunm Toka B KaTyLkax

Slow <-> Fast
Slow <-> Mixed

MepemMblyku Ha KOHTakTax J9

OpobneHue wara

23-24 25-26 27-28

HeT HeT HeT war

HeT HeT yCTaHOBEHA 1/2 wara
HeT yCTaHOBJIEHA HeT 1/4 wara
HeT yCTaHoBEeHa yCTaHoBEeHa 1/8 wara
yCTaHOBJIEHA HeT HeT 1/16 wara
yCTaHOBJIEHA HeT yCTaHOBJIEHA 1/32 wara
yCTaHOBJIEHA yCTaHOBJIEHA HeT 1/64 wara
yCTaHOBEHA yCTaHOBMEHA yCTaHOBEHA 1/128 wara
lMepeMblyku Ha KOHTakTax J8 BenwnunHa Toka
41-42 39-40 37-38

HeT HeT HeT 3 amnepa
HET HET yCTaHOBNEHA 6 amnep
HeT yCTaHOBNEHa HET 9 amnep
HeT yCTaHOBEHa yCcTaHOBNEHa 12 amnep
yCTaHOBJIEHA HeT HeT 15 amnep
yCTaHOBNEHA HET yCTaHOBNEHA 18 amnep
yCcTaHOBNEHa yCcTaHOBNEHa HeT 21 amnep
yCTaHOBNEHa yCTaHOBNEHa yCTaHOBEHA 24 amnepa
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MNMepemblyka Ha KOHTakTax J8 MepexnoyeHne pexrma paboTbl
25-26
HeT kommyTaumsa slow <-> fast

(ecnn Ha Bxoge J20.12 curHan nor.1 unm nepemMblyka
HEe YCTaHOBMIEHA, TO UCMOJIb3YETCSH MeANIEHHOE 3aTyxaHune,
B MPOTUBHOM criy4ae — OGbICTpoe)

yCTaHOBNEHa KoMmyTaumsa slow <-> mixed

(ecnu Ha Bxoae J20.12 curHan nor.1 nnu nepembliyka

He ycTaHOB/eHa, TO MCMOJIb3yeTCcs MealieHHOe 3aTyxaHue,
B NPOTMBHOM CJly4ae — CMEeLIaHHOoE)

13.1. Pexum MMnynbCHOro ynpaBneHus

B pexume nmnynbCHOro ynpasneHus (nepembiyka Ha KoHTakTax 43-44 pasbemMa J9 yCTaHOBJIEHA, HA KOHTaKTax
45-46 — cHATa) CKOPOCTb BpaLLLEeHUs onpeaenseTcs 4acToTOn MMMNYNbLCHOIO CUrHana, nogaBaemMoro Ha Bxof, J20.6.
HanpaBneHue BpalleHUs onpeaenseTcs ypoBHeM curHana Ha Bxoae J20.8.

Bxopgbl J20.2 1 J20.4 — Bxoabl 610KMpPOBKU BpaweHus. Bxon J20.2 6nokupyeT BpalLleHUe npu HU3KOM YPOBHE
Ha Bxoge J20.8, a J20.4 — npu BbicokoM. Mocne cpabaTtbiBaHUst 6NOKMPOBKK ee Heobxoanmmo cOpocuTb, Noaas
Ha Bxopg, J20.10 curHan ypoBHs noruyeckon 1 Ha Bpema He meHee 10 mc. BbiCOKUIN ypOBEHb CUrHana Ha 3TOM BXoae
WIN OTCYTCTBME NCTOYHMKA CUrHana 3anpeaT paboTy 6510ka ynpaBneHms. HyneBol ypoBeHb pa3peLuaeTt paboTy
6510Ka, NPY 3TOM CYMUTLIBAIOTCH YCTAHOBJIEHHbIE NEPEMbIYKaMU 3HAYEHUS ToKa U KO3bdULMEHTa AeNeHNns.

Bxop J20.12 npepHasHadeH Ansl ynpaBfieHUs MNepeksiioYeHneM pexmnmoB Toka. B pexume slow <-> fast
nepeksoyeHne nNpou3BOAUTCHA cneaywwmm obpasom: ecnm Ha Bxoge J20.12 curHan nor.l vnam nepemblyka
He yCTaHOBJIeHa, TO UCMOJIb3yeTca MedJIeHHOe 3aTyxaHue, B MPOTUBHOM cilydae — ObicTpoe. [na pexuma slow
<-> mixed: ecnu Ha Bxoge J20.12 curHan nor.1 uam nepemMblika He yCTaHOBJIEHA, TO UCMONb3yeTcs MensieHHoe
3aTyxaHue, B NPOTMBHOM Clly4ae — CMeLLaHHOoeE.

Mpun cpabaTbiBaHMM KOHLEBbLIX BbiKovaTesnei TpebyeTcs cOpoc GNOKMPOBKU. MI3MeHeHWe COCTOSHWUA curHana
BbIGOpa HanpaeeHus BpaleHsl, B 3TOM Cilyyae He 3aryckaeT Bas ABuraTesis Ha BpalleHue.

! 11 1 ! 1 1 1
: 11 1 : 1 1 1
| 11 1 | 1 1 1
| 11 1 | 1 1 1
| 11 1 | 1 1 1
. . 11 [ ) [ [ 1
KoHueBon " ,’. 1 T 0 Ty Ty Ty
BbIKJIto4aTesnb Nel PR 1 I PN BN B RN
11 1 1 1 |
: 11 [ : | 1 |
| 11 (] | | | |
KoHueBoli . ! : ! : : : : :
Y Y Y Y Y Y Y Y Y /
BbIKNIOYaTenb Ne2 I\ /\:/\ A B VRN VA B VAN I\ I\ : s | [ |
| 11 1 1 | 1 1 1
| 11 1 1 | 1 1 1
| 11 1 1 | 1 1 1
4 11 1 1 | ; | | |
ar x4 i i g - ud U
! 11 1 1 ! 1 1 1
! 11 1 1 ! 1 1 1
Hanpasnenue v \ o U | / i ! i
L\ \ 11 1 1 : 1 1 1
: 1 1 ] | I | I
11 1l | | | |
Co6poc 1 I I : I 1 I
11 1 1 | 1 1 1
| 11 1 1 | 1 1 1
11 1 1 1 | 1
Pexum Toka v I o ! ; | /| !
L\ \I 11 1 | T 1 | 1
i Bmke ! L 5MKC | | ; |
| (min) : I : i (min) : | : : :
| |
CuuTbiBaHMe J8 | ; ! v L
% | ! | | |
Hauano N (min) \ | : | | |
oTpaboTKN _ _ _ _ i L _ L ______ e P
nepemeLleHusa ; :
CmeHa HanpaBneHus BpalleHus I
|
MameHeHune pexnma Toka
Puc.23. BpemeHHas gnarpamma ynpasseHus gBuratenem
B UMMYJIbCHOM pexumMe.
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Mcnonb3oBaHme KOHTaKTOB padbemMa J20 B pexrme UMMNynbCHOro ynpaBieHus:

Homep koHTakTta J20 | CurHan

1 o06Lwuin nposoa,

2 KOHLLEeBOW Bbikto4aTenb 1
3 o6Wmin NpoBoL,

4 KOHLLeBOW BbIKJ1lO4aTE b 2
5 o0Lwuin npoeon,

6 BXO[, 4aCTOThl LLAros

7 o6Wmin NpoBoL,

8 BXOZ, BblOOpa HanpaBneHns BpaLLeHus
9 o0Lwuin nposon,

10 curHan cton

1 o6 mMin NpoBoA,

12 nepekstoyeHne pexrma Toka
13 o0LWwuii NnpoBoa,

14 HE NCMOob3yeTcs

15 06wt NpoBOA,

16 HE NCNonNb3yeTcs

17 o6uwmin NpoBo,

18 HEe NCnonb3yeTcs

19 obLwuin nposoa,

20 HE NCMoNb3yeTcs

13.2. Pexum ynpaBneHus KHonkamm sapuvaHT 1

MpuynpaeneHn KHonkamMmm no BapuaHTy 1 umetotcs: kHonku CtapT, CTon nnepeknoyaTesb Hanpas/ieHUs BpalleHUs.
KHonka CTon AoJfiXHa MMEeTb HOPMasibHO 3aMKHYTble KOHTakTbl, KHONka CTapT — HOpManbHO Pa3oMkKHyThie. Mpu
3aMblKaHUN KOHTAKTOB KHOMKM CTapT M 3aMKHYTbIX KOHTakTax KHOMku CTOM, CYUTLIBAIOTCS YCTaHOBJIEHHbIE
nepemMblykamun 3Ha4YeHus Toka, KOa(pOUUMEHT AeNeHus, 3aTeM Ban ABUraTtenss 3aryckaeTcs B HarpasfieHMU
BpallleHnsi, onpeneniseMoM COCTOsIHMEM Bxoda Bbibopa HanpaBneHus BpalwieHus. Mpu cpabaTbiBaHUM KOHLIEBbIX
BblkJiloHaTenelil HaxaTve Ha kHornky CTon He TpebyeTcsi: A0CTaTOYHO M3MEHUTb COCTOSIHMS cuUrHana BbiGopa

HanpaBfieHVs BPALLEHUS U 3anyCTUTb ABUraTesb HaxaTnem Ha kHonky CtaprT.
Mcnonb3oBaHume KOHTakToB padbema J20 B pexvme ynpasneHnsa KHonkamu BapuanT 1:

Homep koHTakTa J20 |[CurHan

1 o6wmin NpoBoa,

2 KOHLLeBOW Bblkto4aTenb 1
3 06Kt NPoBOL,

4 KOHLLEBOW BbIKJIOHATENb 2
5 obLnii nposos,

6 BXOZ, HaCTOThbI LUAroB

7 o0LWwuii npoBon,

8 BX0[, Bbi6opa HanpasJfieHVsi BpaLleHUs
9 06w mMii NpoBOA,

10 curHan cTon

11 o6umMin NpoBof,

12 nepexksto4eHne pexmnma Toka
13 obLwuin nposoa,

14 HE NCMonbL3yeTcs

15 o6Lwnii npoBof,

16 HE NCNoNb3yeTcs

17 o0Lwuin nposon,

18 HE UCNOoNb3yeTCs

19 obLwnii npoBos,

20 He Ncnonb3yeTcs
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13.3. Pexum ynpaBnieHust KHONKamMmu BapuaHT 2

Mpu ynpaBneHMn KHomkamu Mo BapuaHTy 2, HanpaBfieHMe BpalleHusl 3a4aeTcs MHAMBUAYANbHbIMU KHOMKaMM
Ctapt1 n Ctapt2, a kHonka Cton npegHasHadyeHa ans npekpaweHus spaweHuns. KHonka Cton gomkHa UMeTb
HOPMaJibHO-3aMKHYTble KOHTaKTbl, KHOMkM CTtaptl m CTapT2 — HOpMaNbHO Pa30oMkKHyTble. [Mpu 3amMblkaHUM
KOHTaKTOB KHOMkM CTtapTl unm CTtapT2 U 3aMKHYTbIX KOHTakTax KHOMKM CTOM, CYMTLIBAOTCA YCTAHOBIEHHbIE
nepemMblykamMn 3HaAYEHUS ToKa U KO3DPUUMEHT OeneHuns, a 3aTeM Basj ABuraTens 3arnyckaeTcs B HanpaBieHUn
BpalleHus, onpeaesisieMoM HaxaTon KHOMkon. MNpu cpabaTtbiBaHMM KOHLEBbIX BbiK/lloYaTenen Haxatme Ha KHOMKY
Cton He TpebyeTcs, 4OCTATOYHO 3anyCTUTb Basl ABUraTens B APYroM HarnpaBieHUn, HaXaB Ha COOTBETCTBYHOLLYIO
kHonky CtapT1 nnun Ctapt2.

Mcnonb3oBaHMe KOHTaKTOB pa3dbemMa J20 B pexvme ynpaBfieHns KHONkKaMmu BapuaHT 2:

Homep koHTakTa J20 |[CwurHan
1 obLWwuin nposon,
2 KOHLIEBOW Bbik/to4aTens 1
3 o6Wmin NpoBo,
4 KOHLIeBOW BbIKJ1lO4aTE b 2
5 o0LWwuin npoeon,
6 BXO/, 4aCTOThI LLAroB
7 o6LWmin NpoBoA,
8 BXOA, BbI6Opa HanpaBneHns BpalleHus
9 obLwuin nposon,
10 curHan cton
1 o6LWmin NpoBoA,
12 nepekJsilyeHne pexmma Toka
13 o0LWKii NnpoBon,
14 He NCnoJsib3yeTcs
15 06w KMt NpoBOA,
16 He ncnonb3yeTca
17 o6uWmMin NpoBo,
18 HE UCNOoJIb3YyeTCs
19 obLWwuin nposon,
20 He ncnonb3yeTca
38
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14.

(().}'é,

5 ‘1‘ AA0A0E

BHewHune pa3bemMbl U NnepekKknvyaTesin

W LvILNEL
o OO JQAS PO

J9(15,17,19) J9 (43-46)
J6 MonknioueHve BbiGop
Egg'ogeo*'p”ae perynsTopa PEexX1MMOoB
MCT! ™
Harpy3kun CAN cropoc
J9 (23-28)
Bbi6op J8 (25,26,37-42)
J7 npobnerHns  Boibop J3
MogaknioyeHne wara pexuma paboTbl 1 MopknioyeHne
K CAN-ceTun \ BENIMYMNHbBI TOKA KHOMKKM cbpoca
| 7—> 0O / O
Q™14
120" M167-2 (k) N J15
MoaknioyeHne MooknoyeHne
KOHLEBbIX ﬂ nnuTaHus
BblK/IlO4aTENEN, @ 6noka
BBOJ,/BbIBOL, O O yrnpaBneHus

o 22 oo o8l

\%o

= I

J7

J9
J12

MoaxnovyeHve
nBUraTens MoaxnovyeHve

nnTaHna apurartend

\

J11
MoakntoveHue
nuTaHnsa gpuratens

AN

MoaxniovyeHne
apuratensi

Puc. 24. PacnonoxeHue pa3beMoB 1 Nnepekvatenen

Ha nnarte 6noka ynpaBneHunsa.
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TunoBoe pacnonoxeHne pa3beMoB U Nepekayatenen. NepBbii KOHTAKT yKa3blBAeTCA MapkepoM (kKBagpartHas
dopma nevaTHOM nnowaaku, 6enbiii kBagpat unm 6enas ctpernka), (puc. 8).

2 4

i\ 2.8 . n OO0
OO0

O oo O

n

—_

n

Puc. 25. Tunosoe pacnonoxeHne KOHTaKToB.

14.1. Pa3beMbl OCHOBHOIO OsioKa:

14.1.1. Pasbvemsbl J1, J5, J7, J9 — noaKsioYeHne asurartens

No DOyHKUMSA 1/0 Tok Harpysku, A
J1(J4) |KiH (0] 25
J5 K1k (0] 25
J7 K2H (0] 25
J9 (J6) |K2k (0] 25
lNosicHeHue: pasbembl J4 1 J6 oyonmpytoT pasbembl J1 1 J9 COOTBETCTBEHHO U NPEAHA3HAYEHbI

019 NOAKN0YeHUa asuraTtenei ¢ 8-10 BbiBogamu; ong 00nbUMHCTBA ABUraTenen ocTaTouHo
ncnonb3oBatb J1,J5, J7 n J9.

14.1.2.Pa3bembl J11, J12 — nogknioYeHe nuTaHua geBurartens

No DyHKUNS Tok, A (Makc)
J11 + 25
J12 - 25

14.1.3.Pasbembl J14, J15 — nogkniovyeHne nutaHua 6sioka ynpaenieHus

Ne DyHKuMa Tok, A (Makc)
J14 ~220B 0,25
J15 ~220B 0,25

14.1.4. Pa3bem J20 — noagknioYyeHue KOHLUEeBbIX BbiKJllouYaTenein, BBoa/BbiBOA

Ne | DyHkuus 1/0 Tok, MA (Makc) Ne | DyHKUMSA 1/0 Tok, MA (Makc)
1 GND - - 2 Swi (K1) | 5
3 GND - - 4 Sw2 (K2) | 5
5 GND - - 6 Sw3 | 5
7 GND - - 8 Sw4 | 5
9 GND — — 10 |Swbd | 5
1 GND - - 12 Sw6 | 5
13 |GND - - 14 | Outl 0] 5
15 |GND - - 16 Out2 0] 5
17 |GND - - 18 Out3 0] 5
19 |GND - - 20 |Out4 (0] 5

14.2. Pasbembl Me30HUHHOro 6noka M167-2 (k)

14.2.1.Pasbvem J1,J2, J5, J8, J9, J10 — TexHONOrnyeckmne pazbemMbl

14.2.2. Pasbem J3 — nogknoyeHue KHONKKU copoca
Ne | DyHKkumMa 1/0 Tok, MA (Makc)
1 Reset I -
2 GND - -

40 000 “KACKOL-3JIEKTPO”

Email : support@kaskod.ru http://www.kaskod.ru
Ten.: (812) 466-5784, ten.: (812) 476-0795, dakc.: (812) 466-5401
196625, CankT-MNeTepbypr, NMasnosck, PunbTPoOBCKOE Wocce, 3



mailto:support@kaskod.ru
www.kaskod.ru

PYKOBO,EI,CTBO nonb3oBaTtend

KUMB203-ST

14.2.3. Pa3sbem J4 — TexXHONOrM4eckuin, Ang HOpMaJsibHOW paboTbl KOHTaKTbl pa3bema

OOJDKHbI ObITb 3aMKHYTbI

14.2.4. Pa3zbem J6 — BkNoyeHue peauctopa Harpy3sku CAN
Ons npaBunbHoro dyHkumoHnposaHus CAN TpebyeTcs yCTaHOBUTbL HAarpy304Hble Pe3NCTOPbI Y Y3J10B, HAXOOALMXCS

Ha KOHUaX LWWHBbI.

14.2.5. Pa3sbem J7 — noakniovyeHue K wwmHe CAN

P

o | DyHKUMSA

1/0 Tok, MA (makc)

nc

nc

CAN busL

1/0 60
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1/0 60

GND

nc

nc

nc

nc

2O |N|O(O |~ [W[N|—

0 |nc

lMpumevanne:  JonyckaeTcsa ncnonb3oBaHue Bbixogos VCC (+5 BonbT) 4ng nutaHmsa yCTpONCTB Nofb30oBaTens
npw yCA0BUKN, HTO CYMMapPHbI NOTPEOBASEMbIN TOK CO BCEX Pa3beMOB He npeBbiaet 100 MA.

14.2.6. Pasbem J8 — BbIGOp pexuma TOKa U BeNn4uHbl Toka (cm. n. 13 “Pabota B

aBTOHOMHOM pexumMme”)

Pexunmebl paGOTbI onpeaenarTcd nepeMblikaMun, yCTaHaBJIMBaeMbIM HAa COOTBETCTBYIOLWME KOHTAKTbl Pa3beEMOB:

MepeMblykn Ha KOHTaKkTax J8

BennynHa Toka

41-42 39-40 37-38

HeT HeT HeT 3 amnepa
HeT HeT yCTaHOBNEHA 6 amnep
HeT yCTaHOBEHA HeT 9 amnep
HeT yCTaHOBJIEHA yCTaHOBJIEHA 12 amnep
yCTaHOBNEHA HeT HeT 15 amnep
yCcTaHOB/eHa HeT yCcTaHOBeHa 18 amnep
yCTaHOBJIEHa yCTaHOBJIEHa HeT 21 amnep
yCTaHOBEHA yCTaHOBEHA yCTaHOBEHA 24 amnepa

MNMepemblyka Ha KOHTakTax J8

MepeknoyeHme pexurma paboTbl

25-26

HeT komMmmyTaumsa slow <-> fast
(ecnn Ha Bxoge J20.12 curHan nor.1 uam nepemMblyka
He YCTaHOBNEHA, TO UCMOJNIb3YETCSH MEeANIEHHOE 3aTyxaHune,
B MPOTUBHOM cily4yae — ObICTpoe)

yCcTaHOoB/eHa KoMmMmyTauma slow <-> mixed

(ecnn Ha Bxoge J20.12 curHan nor.1 unm nepemMolyka
He YCTaHOBNEHA, TO UCMNOMNb3YyeTCs MeAIEHHOE 3aTyXaHue,
B MPOTUBHOM CJly4ae — CMeLUaHHOoe)
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14.2.6.

Pazbem J9 — BbIGOpP pexnma paboTbl U ycTaHOBKa ckopoctu (cMm. n. 13 “PaGoTa B
ABTOHOMHOM pexume™)
Pexunmbl paﬁOTbI onpenendarTcd nepemMblikamMin, yCTaHaBIMBaeMbiIM HA COOTBETCTBYOLWNE KOHTAKTbl Pa3beMOB!

Mepemblykm Ha KOHTakTax J9:

pexum paboThl

45-46 43-44
HeT HeT ynpasneHne no CAN-ceTtun
HEeT yCTaHOBNEHA VIMMYJ/IbCHOE ynpaBfieHne
yCTaHOBNEHA HeT ynpaBneHne KHonkamu sBapmanT 1
yCTaHOBNEHA ycTaHoBEeHa ynpaesieHne KHOMKamMmu BapuaHT 2

Pexunm paboTbl cHMTLIBAETCS NPU BKITIOYEHUN NMUTaHMA 1 nocne cbpoca 6noka.
MNMepeMblyku Ha KOHTakTax J9 OpobneHne wara
23-24 25-26 27-28
HeT HeT HeT war
HEeT HEeT yCTaHOBNEHA 1/2 wara
HeT yCTaHOBJIEHA HeT 1/4 wara
HeT yCTaHOBJIEHA yCTaHOBJIEHA 1/8 wara
yCTaHOBNEHA HEeT HEeT 1/16 wara
yCTaHOBJIEHA HeT yCTaHOBJIEHA 1/32 wara
yCTaHOBJIEHA yCTaHOBJIEHA HeT 1/64 wara
yCTaHOBJIEHA yCTaHOBJIEHA yCTaHOBJIEHA 1/128 wara
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15. YcnoBusa akcrnjiyataumum n XxpaHeHvs

Bnok npepgHasHayeH ofis paboThbl B COCTaBE rpynmnbl Moaynen nnvm otTaenbHOro Moayns.
Jetanu n c6opoyHble eANHULbI, B3STble HA CNeuMalbHbIi y4eT, OTCYTCTBYIOT.
M3penve yopoBneTBopsieT cneaylowmm TpeboBaHMUsaM aKcnyaTaummn:

— [AmanasoH paboumx temnepartyp: ot 0°C go +70°C;

— [Amanas3oH TeMnepaTtyp xpaHeHus: ot — 55°C noo +125°C.
M3penve ¢ paclwMpeHHbIM guana3oHoM paboynx TemnepaTtyp YOOBMETBOPSEeT clienylwmm TpeboBaHMaM
akcnayaTauuu:

— amanasoH pabouunx Temnepatyp: ot — 40°C po +85°C;

— [Amnanas3oH TeMnepaTtyp xpaHeHus: ot — 55°C go +125°C.
Ona KUMB203-ST-220AC:

— amanasoH pabouynx Temnepatyp: o1 0°C po +70°C;

— [manasoH TeMnepaTyp xpaHeHus: ot — 25°C go +85°C.

16. BapuaHTbl UCNONIHEHUs Gnloka

Bbnok noctasngercs B cnepnytowmnx MO,EI,VICI)VIKaLI,VIﬂXZ

HanmeHoBaHne Jvnana3oH nutatoLumx TpaH3ncTopsbl
HanpsXeHwui 6noka

KUMB203-ST-36-H +9B-36B IGBT
KUMB203-ST-48-H +36 B -48B IGBT
KUMB203-ST-72-H +48B-72B IGBT
KUMB203-ST-36-L +9B-36B MOSFET
KUMB203-ST-48-L +36 B -48B MOSFET
KUMB203-ST-72-L +48B-72B MOSFET

KUMB203-ST-220AC ~85-265B 50 I'u; IGBT
nn +120 — 370 B nocTOAAHHOI O TOKA

17. KomMmnnekT noctaBku u MapKupoBka 6s10ka
B kOMMNNeKkT NoCTaBkM BXOASAT:
1. Bnok KUMB203-ST B BbIGPaHHOM BAPUAHTE .....ccuuvvveennns 1 wr.
P2 o] Y 15 F= 1 q 1 117 o 1w
Ha komnakT-gucke:
— [OOKyMeHTauus;

— PYKOBOACTBO MOJib30BaTeNs.

MapkupogBka
Bnok KUMB203-ST nmeet mapkmpoBky Ha nnate KUMB203-ST.
CepuiiHblili HoMep HaxoamnTca Ha nnate n nmeet Bua: S/N XXXXXX, Hanpumep: S/N 538356.
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FaGapuTHbIEe N YCTAaHOBO4YHbIE pa3Mephbl
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Puc. 26. TabapuTHbIE N YCTaHOBOYHbLIE pAa3Mepbl B MUIIMMETPAX.
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