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JIaHHBII JOKYMEHT SIBJISICTCS IACTIOPTOM C ONMCAHHEM XapaKTEePUCTHK JAQHHOTO M3/EJIHs, /Ul KOTOPOTro MPEJOCTaBIsIeTCs TapaHThs. Bee u3enust B mporecce mpou3BOJCTBA TPO-
XOJAT MOJHBII KOHTPOIIb BCEX NapaMeTPOB, KOTOPBIH BBITIOIHAETCS BB, OMH pa3 10 FepMETU3AINH, a 3aTeM elle pa3 Ioce.

Jlio6ast Takasi rapaHTHsI PEIOCTABISIETCS] HCKIIOYHTEIBHO B COOTBETCTBUM C YCIIOBHSIMHU COIVIAIICHHS O MOCTaBKe (JIOrOBOP Ha ITOCTABKY WIIM JIPYTHE JOKYMEHTBI B COOTBETCTBHH
¢ IeHCTBYIOIMM 3aKOHOAATeNbCTBOM). MH(popMarus, npeacTaBiIeHHas B 5TOM AOKyMEHTe, He MPEANoIaraeT rapaHTUH U OTBETCTBEHHOCTH «DNeKTpyM AB» B OTHOIIEHHHM HCIONB30BAaHUM
Takoil MHGOPMALMK U NMPUTOJHOCTH M3Aenuii A Bameit annmapartypsl. JlaHHbIe, comepKaMEcs B 9TOM JOKYMEHTE, IPeJHA3HAYeHbl UCKIIOUMTENbHO IS TeXHHYECKH MOArOTOBICHHBIX
COTPYAHHKOB. Bam 1 BammiM TeXHHYECKUM CHCLHUAINCTAaM MPHAETCS OLEHUTH TPUTOJHOCTh 3TOT0 MPOAYKTA, NPEJHA3HAYCHHOTO JUIsl IPUMEHEHHS U TIOJHOTY JAHHBIX MPOJYKTa, B CBSI3U C
TaKUM MPHMEHEHHEM.

Jhio6bie u3nenust «nektpyM AB» He paspeiieHsl i MPUMEHEHUs B MPHOOPAX W CHCTEMax >KM3HEOOECIHEUCHHS! W CIHENUAIbHOM TeXHHUKH 0e3 NMUChbMEHHOrO COrIacOBAaHUS C
«Onextpym AB».

Ecnm Bam HeoOxoxnMa HH(OPMAIHs 0 MPOJIyKTe, MPEBBILIAIONIAs JaHHbIC, IPHBEICHHbBIC B 3TOM JOKYMEHTE, WM KOTOPAasi OTHOCHTCS K KOHKPETHOMY MPUMEHEHHIO HaIllel 1po-
JIYKIIHH, TIOXKaTyiicTa, oOpamaiitech B oHC MpoJax K MEHEKEPY, KOTOPBIH SBISIETCS OTBETCTBEHHBIM 3a Bamre npennpustue.

HWnxenepsl «OnekTpyM AB» MMEIOT GONbINOH ONBIT B pa3paboTKe, IIPOM3BOACTBE M NMPUMCHEHHH MOIIHBIX CHJIOBBIX NPHOOPOB M MHTEIUICKTYa bHBIX APailBEPOB JUIS CHIOBBIX
npuOOPOB U yXKe peaan30BaiH OONBbIIOE KOMHYECTBO HHANBUIYATbHBIX pelleHni. Ecan BaM Hy)XKHBI CHIOBBIC MOJYIIH WMIIH JpaiiBepbl, KOTOPbIE HE BXOAAT B KOMIUIEKT MOCTABKH, a TAKXKE
U3JICNNs ¢ OTIIMYMAMH OT CTaHAAPTHBIX MPHOOPOB B XapaKTEPHCTUKAX MIM KOHCTPYKIMH 0OpalaiTech K HAllMM MEHEDKEPaM M CIICLMAINCTaM, KOTOpbIe IpeuIoxkatr Bam mydniee penieHue
Bameit 3amaun.

«OnextpymMm AB» octaBiser 3a co60il IPaBO BHOCHTh N3MEHEHHMS O€3 JIONOIHUTEIFHOTO YBEIOMICHHS B HACTOSIIEM JOKYMEHTE JUIsl IOBBIIICHHUS HAaJEKHOCTH, (y HKIIHOHAIIEHO-
CTH M YIyullIeHUs TH3aiHa.
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1 OBIIUME CBEJEHUA

[paiisep [IP21801II (nanee — npaiiBep) — IByXKaHaJIbHBII JpaiiBep MOIIHBIX TPAH3UCTOPOB C MOJIEBBIM
ynpasinenueM (MOSFET unu IGBT), npennasnaden i 3aBUCHMOIO TaJIbBAHUYECKH Pa3BSI3aHHOTO yIpaBlie-
HUS IBYMsI MOILIHBIMHM TPAaH3UCTOPAMHM C IPEJEIIbHO JONYCTUMBbIM HampspkeHnueM 1o 1700 B. Jlpaiisep sBisier-
csl ycuiutesaeM — (OopMHUpOBaTEIeM CUTHAJIOB YIPaBIEHUS 3aTBOPAMU TPAaH3UCTOPOB ¢ yactoToi A0 100 kI'm.
JlpaiiBep cOIEp>KUT BCTPOCHHBIN TanbBanndecku pasps3aHHbiii DC/DC mpeobpa3zoBateinb, 00eCeUrBArOIINI
HE00XO0IMMBbIE YPOBHH OTIUPAIOIIMX U 3alMPAIONINX HAIPSDKEHUHN Ha 3aTBOpE TPaH3UCTOpa.

IIpu nocraBke ApaiiBep HACTPOEH HA MOPOI BKJIIOYEHHS 3aIUTHI OT MepeHaNnpsKeHusl KoJLIeK-
Top-3mMutTep paBHblil 900 B (mxxammnep J1). IIpu HeoOX0AUMOCTH YCTAHOBKH APYTrUX 3HAYEHHUIl cjeayer
MOMEeHSATh He00X0IMMbIe JKaMIephbl.

O06o3HaueHue ApaiBepa MpHU 3aKase:

AP2180M - b

ppaneep

OBYXKaHanbHbINA

WMYNbCHBIA TOK, A

BCTPOEHHOE NUTaHne
(DC/DC npeobpasopaTtenk)

KOHCTRYKTUBHOE UCNnonHeHne

2 COCTAB JIPAUBEPA

2.1 JpaiiBep — neuaTHas 1mjiata ¢ yCTaHOBJIEHHBIMU Ha HeW MoayiieM npaiiBepa (M]]), BBIIOJHEHHBIM B
TepPMETHYHOM IIACTMACCOBOM KOPITyCE, HEOOXOAUMBIMH HACTPOCYHBIMHU 3JIEMEHTAaMH M pazbeMaMH ISl TMOJI-
KJIFOUECHHS YIIPABJISIEMbIX TPAH3UCTOPOB M CUTHAJIOB YIIPABIICHHUS.

2.2 B cocraB apaiiBepa BXOIAT cleAyroniie (yHKIIMOHATbHBIC Y3IIbI:

— cTabunu3aTop HampsDKEHUS MHTaHUs JApaiiBepa ¢ 3alUTOM OT HENMPAaBUIBLHOW MOJISPHOCTH
BKIIFOUCHUA,

— Berpoennsiii DC/DC npeobpa3oBarenb co crabuian3anueidl ypoBHS OTIHPAIOIIETO W 3alUparo-
IET0 HAIPsHKEHUS Ha 3aTBOPAX YIMPABISIEMbIX TPAH3UCTOPOB;

— BXOJIHAs JIOTHKA;

— CXeMa ympaBJieHHs 3aTBOPAMU YIIPABISIEMBIX TPAH3UCTOPOB;

— CXeMa 3alllUThl OT MOHMWXEHHOTO U MOBHIIIEHHOTO HANPSHKEHUS Ha 3aTBOPE YIPABIIEMbIX TpaH-
3HCTOPOB;

— CX€Ma 3aIUThl YIIPaBJISIEMBIX TPAH3UCTOPOB OT MEPErPY3KU 10 TOKY.

3 ®YHKIIMOHAJBHBIE OCOBEHHOCTH JIPAWBEPA

3.1 [paiiBep oOecneunBaer cieAyrouye (QyHKIUH YIpPaBIE€HUS, KOHTPOJS U 3aIUTHl YIPABISEMOTO
TpaH3HUCTOpa:

KOHTPOJIb HANPSDKEHUST HACKHIIECHUS Ha KOJUICKTOPE YIPABIIEMOTO TPAH3UCTOPA, €ro 3allUTHOE OT-
KITFOUEHUE TP BBIXOJIC U3 COCTOSTHUS HACHIIICHHSI,

obecrieueHre TUTABHOTO TIepexo0/1a ApaiiBepa U3 aKTUBHOTO COCTOSIHHS B HEAKTHBHOE TIPH aBapUITHOMN
CUTYaIUH (BBIXOJ] YIIPABISIEMOT0 TPAH3UCTOPA U3 PEKUMA HACBIIICHUS );

OJIOKMPOBKY YIPABJICHHUSI IPU aBAPUIHON CUTYaIlNH;

CUTHAJIM3alMI0 O HAUTMYUH aBAPUUHON CUTYAIIUH;

PETYJIMPOBKY TOKa BKITFOUCHUS - BBIKIIOUCHHS YIPABISEMOr0 TPAH3UCTOpA ITyTeM H3MEHEHUS CO-
MPOTHUBIICHHS PE3UCTOPOB B BhIXOAHOI 1ienu (Ron, Roff);

OJIOKUPOBKY OJTHOBPEMEHHOI'O BKITIOUEHHS BEPXHETO U HUKHETO I1JIeYa;

3aJIep’KKY Ha MEepeKII0YeHe BEPXHET0 U HUKHETO I1JIeYa;

PETYIHUPOBKY 33/I€PKKU Ha MEPEKII0YCHUE BEPXHETO U HIKHETO IJIeya;

KOHTPOJIb HAMPSDKCHUN MUTaHMS JpaiiBepa (BCTpoeHHBIe KommapaTopsl) Ha Beixogae DC/DC mpeo6-
pazoBaTels.



3.2 'aGapuTHBII yepTEX MPUBEICH HAa PUCYHKE 1, QyHKIIMOHAIbHAS cXeMa JpaiBepa n300pakeHa Ha
pHUCyHKe 2, Ha3HadyeHue BbiBO10B XP1 npuBeneno B tabmuie 1, rpaduku, nosicHsmonme padoty apaiBepa npu-
BEJICHHI B pazzeine /.
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rae Rdtl, Rdt2 — yum pesucropsr 1206 1 Owm;

Ron1, Roffl, Ron2, Roff2 — rpynmer pesnucTopos (1o 4 mT.) ooummM conpotusieHreM 1 Om
(uun pesucropsl 1206 3,9 Om);

Cb1, Cb2 — uun koumercatopsr 1206 100 nd

Pucynox 1 — 'abapuTHbIit uepTex apaiiBepa




Error

rae XP1 — Bunka IDCC-10MS, otBernas dacth — poszetrka IDC-10;
XP5, XP6 — Bunku va muiaty PWL-4, otBetHas wacts — po3erka PHU-4

Pucynok 2— @yHKIMOHaIbHAs cXeMa JpaiiBepa

3.3 HaznaueHue BBIBOJOB IIPUBEACHO B TabuIe 1.

Tabnuua 1 — Haznauenue BbiBoJ1OB pazbéma XP1
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Howmep O6o3HayeHue
Haznauenue BeIBOa
BEIBOJIA BBIBOJIA
Pazpem XP1
1 IN1 Ympasistonuii BEIBOJ KaHamna |
2 IN2 Yrpasastonuii BEIBO KaHama 2
3 Error BriBOJ, CUTHATU3UPYIOMIMIA 0 BO3HUKHOBEHHH aBAPUNHOMN CUTyaluu
4 - He 3aneiicTBoBaH
5 — He 3aneiictBoBaH
6 — He 3aneiictBoBaH
7 Vs [Tutanue +15 B
8 GND OOmwmii 1erell MMTaHus ¥ yIIPaBICHUS
9 Vs [Murtanue +15 B
10 GND OOmmii neneil NMUTaHus ¥ ypaBJIeHUs
Pazpem XP5
1 C2 BrIBoa ONIKITIOYEHNS KOJUIEKTOPA YIPABIIIEMOT0 TpaH3UCTOpa 2 KaHaia
2 — He 3aneiictBoBaH
3 G2 BriBoI 115 TOAKITIOYEHIS 3aTBOPA YIPABIIIEMOT0 TPAH3UCTOpa 2 KaHala
4 E2 BrIBo/ MONKITIOYEHNS SMUTTEpA YIPABISIEMOT0 TPaH3KUCTOpa 2 KaHaa
Pazbem XP6
1 El BrIBo/I OJIKITIOYEHHS SMUTTEPA YIPABISEMOro TpaH3ucTopa 1 kaHama
2 Gl BrIBoa /U151 OIKITIOUEHNS 3aTBOpA YITPABIIIEMOT0 TpaH3ucTopa 1 kaHana
3 — He 3aneiictBoBan
4 C1 BrIBo/1 OJIKITIOYEHHS KOJUIEKTOpA YITPABIIEMOT0 TpaH3ucTopa | kaHada




4 OCHOBHBIE U TPEJAEJBbHO-A0OITYCTUMBIE TAPAMETPbBI
OcHOBHbIE U TIPEAETBEHO-I0MYCTUMbIE TAPAMETPHI IPUBEACHBI B TA0IHIIE 2.

Tabnuma 2 — OCHOBHBIC U TIPEIEIIbHO-A0IYCTUMBIC mapaMeTpsl (pu T = 25 °C)

E unmua 3HaueHue
[TapameTp O6o3HaueHUE HE Me- He 6o- [Ipumeuanus
HU3MEPECHHS THII
Hee jee
ITapametpsl 610ka DC/DC
Hanpspokenue nuTanust Us B 13,5 15 16,5
Toxk moTpebieHust X0I0CTOro X01a Is MA — 80 120 |fyp=0Tu
o MO Harpy3KOH CM.
MaxkcuManbHbIi TOK IOTPEOIEHUS IS max MA - - 550 A
PUCYHKU 5 1 6
MOIIHOCTh BCTPOEHHOTO UCTOYHHKA
o IS KaXKI0TO
MMUTaHUS BBIXOJHON YaCTU MOIYJIS Pocioc Bt 3 — — canana
JpariBepa
IlapameTpbl MOHUTOPA HANPSIKEHUSA
[Topor BKIIFOUEHUS 3aLIUTHI UuvLo- B — 11 — DC/DC
BBIXOJT
[Topor BBIKITFOUEHUS 3aIUThI Uuvio+ B - 12 -
IlapameTpsbl BX010B yIpaBJIeHUsI

BxomHoe HanpsKeHNE BEICOKOTO

P U B 3 5 5.6
YpOBHS
BxomHoe HanpsKeHrne HU3KOTO

P Ui B 06 | 0 08
YpOBHS
Bxomnoe conportuBienue Rin kOM — 2 -

BpeMeHnHbIe mapaMeTpbI

Bpewmst 3aaepKKH BKITFOUEHUS U BbI-

td (in-out) MKC - - 0,5 |cm. pucynok 11
KIIIOUCHUA BXOA-BbBIXO/
«MepTBOG» BpEMA MCKAY H3MCHC- HAaCTpauBaeTCs I0-
HUSMH CHUTHAJIa Ha BBIXOJAX ITEPBO- tto MKC 2 — — TPEOHTENEM; CM. PH-
cyHok 10

'O 1 BTOPOI'O KaHaJIOB

0e3 Harpy3Ky;

MaxkcuMmanbHas pabodast 4yacToTa fmax kl'o — 100 oM. pUCYHKCH 5 1 6

Bpemst 3a/1epKKu cpabaThIBaHus 3a- HacTpatpacTeA Ho-

tBLoCck1 MKC 2 — — TpebureneM; cM. pu-

IIMTHI IO HEHACHIIEHHUIO CyHOK 9
Bpewms G1oxupoBku aBJISIEMOTO

P P b teLock?2 MC - 100 -
TPaH3UCTOPA IMTOCIIE «ABAPUID)
Bpewms miiaBHOro aBapuitHOTO OT-
KJIFOYEHHUSI YIIPABISIEMOIO TPAH3HU- toff MKC - 1,5 -
CTOpa
Bpewms 3anepKKy BKIFOUEHUS CUT-

P P td(on-err) MKC — — 2

HaJla aBapuu

BbixoaHble mapamMerpbl

Brixonnoe HAIPs’>KCHUE BBICOKOI'O

YPOBHA Uon B +12 +15 +18 BO BCEM /IMaIla30He
B JIOILyCTUMBIX Harpy-
BIXOJIHOE HaIpsDKEHHE HU3KOT'O
. P UoL B 8 | -10 | -12 |sox
YPOBHS
MaxkcuManbHBIN BBIXOJIHOU UM-

o IOma on A +18 20 ol -
IIyJIbCHBIM TOK BKIIFOUCHUSI X HaCcTpanBacTCs 110
MaxcruMabHBIA BEIXOIHON UM TpebuTeneM; M. pu-

lomax off A - -22 -18 |cyHok 8

Hy.]'[I:CHBIﬁ TOK BBIKJIFOYCHHA

Cpennuii BEIXOIHON TOK lo MA - - 130 |na xaxnpiil KaHan

Bpemst HapacTaHust 1 criazia BEIXO/I-

t HC — — 150 |com. pucynok 11
HOI'O CUT'HaJia r pucy




[Tponomkenne TabauIH 2

Eumnna 3HauyeHue
ITapamertp O6o3HaueHue HE Me- He 0o- [Ipumeyanus
U3MEPEHUS TUIT
HEee jee
MaxkcuManbHbIH TOK BBIXOJIAa CUTHA-
a IERR max MA - - 20
Jla aBapuu
MaxkcuMalibHOE HaPsHKEHUE BBIXO-
p UERR max B - - 20
Jla CUTHAJIa aBapuu
OcraTo4HOEe HAIPSHKEHUE BBIX0IA
P A Uo err B — 0,3 0,7 |nopu lerr =20 MA

CHUI'HaJla aBapuun

HanpsixkeHne HachIIICHHSI, COOTBET- .
CTBYIOIIIEE CpabaTHIBAHUIO 3aITUTHI Unc B — 5,8 -
10 HEHACBIIIICHUIO

ITapameTpbl H30JILMH

MakcumanbHO JoryckaeMoe oopar-

UC max B — — 2000

HOE HaNpPsHKEHUE HA KOJUIEKTOPE
Hampspxenue U301 Mex,

P t o Uisoan-ou) B - - 4000 |DC, 1 mun
BXOJIOM U BBIXOJIOM
HanpsixeHue n301UA MEXKIY Bbl-

P H y UisoouTi- ouT?) B - - 2000 |DC, 1 mun
BOJIAMH IIEPBOIO M BTOPOI'0 KAHAJIOB
Kpurnueckasi ckopocTh U3MEHEHUS

P p (dU/dt)e KB/MKc - - 20

HaIIpAKCHUA Ha BBIXOJIC

[lapaMeTpbl 3a1IUTHI OT NEepPeHANPSIKEHUS

Hamnpsokenue cpabatbiBaHus 3aiu-

- 900 — ycTaHoBneH J1
TbI OT IICPCHAIIPSAKCHUS KOJUICKTOP-

Uac B

SMUTTEP YIPaBISIEMOIO TPAH3UCTO-

pa (cM. pucyHok 12) — 1300 —  |ycranosnen J2

ITapamMeTpbl ynpasJ/isieMoro TpaH3ucTOpa

MakcuMalbH IIYCTUMOC HaIlps-
0 IOTYCTHNO® HATID Uc (Ups) B - - | 1700
YKEHHUE YIIPABIIIEMOr0 TPAH3UCTOpa

ITapameTpsbl IKCIVIyaTAIIMH U XPAHEHHSA

Pabounit quamnaszon Temmeparyp Ta °C -40 - +85
TemnepaTtypa xpaHeHUs Ts °C -45 — +100
5 PABOTA JIPAUBEPA

[Tonaua «wror.1» Ha ynpasnsonmii Bxog «IN1» mnn «IN2» npuBeser kK OTKpBITHIO COOTBETCTBYIOIIETO
Th
YIIPABJIAEMOTO TPAH3UCTOPA. Y BENMYECHHE Na/ICHUS HANPSUKEHUS. B OTKPBITOM COCTOSHUM oJiee, YeM Ha [, 38

BpeMs, MpeBblaoliee tsLockl, IPUBEAET K CpabaThIBAHUIO 3ALUTHI MO MPEBBIIICHUIO MACHUS HANPSKESHUS B
OTKPBITOM COCTOSIHMM (3alllMTa [0 HEeHachIIeHHIo). [Ipy BO3HMKHOBEHHHM aBapUHON CUTyallUH OTKpPOETCS
TPaH3HUCTOP, BKIFOUEHHBIH MO CXEMe C OTKPBITBIM KOJUIEKTOpoM (BbIBOI «Error»). Yepes 100 mMc BHyTpeHHEH
cXemoii OyzeT mpou3BeieH COpOC aBapHiTHOM CUTYyaIluH, U 1O TnepenHeMy GpoHTy curHana ymnpabieHust «INy
OyZIeT OTKPHIT yIpaBisgeMblil TpaH3uCcTOp. B ciaydae, ecnu npuyrHa aBapuifHONM cUTyalluu He Obljla yCTpaHeHa,
LMKJI 321U THI TOBTOPUTCS.

CHuxeHue HamlpsDKeHUs MMTaHuA JipaiiBepa A0 YPOBHs Mopora cpabaThIBaHUS 3aLIUTHI OT MOHUKEHHO-
ro HamnpspKeHHs TUuTaHus apaiiBepa Uuvio- IpUBEIET K 3aKPhITHIO YIIPABISEMOro TPAH3UCTOPa HE3aBUCHUMO OT
BXOJIHBIX CUTHAIOB yrpasieHus. [lo mopory cpa®aTbiBaHus 3aIIUTHl OT MOHMKEHHOTO HANPSDKEHUS MUTAHUS
npaiisepa UuvLo+ CUTHATIBI yIpaBiieHUs: BoccTaHOBSTCS. [Ipu cpabaThiBaHUM 3alIUTHI OT TOHWKEHHOTO HAIps-
’KEHUsI TUTaHUSI CUTHAJI OIIMOKYU Ha BbIXoie «Error» He nmossisercs.

[Tpu mogaue Ha BX0oABI «IN1» 1 «IN2)» ogHOBpeMeHHO «IOT. 1» Mpou30iaeT OJOKUPOBKA YIIPABICHUS U
yIpaBisieMble TPAH3UCTOPHI OYAYT 3aKPBITHI, IPU 3TOM CUTHAIM3ALMU O HAIMYUH OIIMOKM Ha BbIxojax «SO»
HE TIOSIBJISIETCS.

Juarpammbl, osicHsIoIue paboTy ApaiiBepa, MpUBEICHBI HA PUCYHKaxX 3 U 4.
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Error :

o on o o
rae IN — Bxonnoii curnan; (5 g — CUrHan Ha 3aTBope; RSt — nepuopudeckuii BHyTpeHHHI curHan copoca;
MC — curHan Ha U3MEPUTEIBLHOM KOJUIEKTOpE; ErTOr — ctaTycHBbIN BBIXOJ
Pucynok 3 — @yHkuuoHanbHas [uarpaMmma padoThl IpaiiBepa Mpu aBapuitHOM CUTYyalluu

IN_1

IN_2

Pucynok 4 — @yHKIMOHANbHAs AUarpaMma paboThl JpaiiBepa



6 PEKOMEH/IAIIMM 110 TMOJKJTIOYEHUIO TPANBEPA

IN1, IN2 — ynpasmstronue BXoabl. YIpaBjieHue IpaiBepoM onucaHo B pazzaene «Pabota apaiiepar.

Ecnu tpebyercs ynpaBieHnue apaiiBEpoM YpOBHEM «JIOT.1» amrumatymoi 15 B, To pekomeHmyeTcs 1mo-
CJIEJOBATEIBHO C BXOJIaMU YIIPABJIEHUS BKJIIOUUTh pe3UCTOphl 3,9 — 4,3 kOMm.

Error — BeIBOJ, CUrHANM3UPYIOLIUIl O BOSHUKHOBEHUH aBapuiiHOW cuTyauuu. BeiBoa npesacrasiser co-
00l OTKPBITHI KOJUIEKTOP TPAH3MCTOpPA CXEMBI 3aIuThl. [Ipu 3TOM TpaH3uCcTOp OyOeT OTKPBIBATHCS TOJIBKO
IIPY AaBApUMHOW CHUTYyallMH, BBI3BAHHOM IIEPErpy3KOM CHJIOBOTO TPAH3MCTOPA IO TOKY; MPU CHUKCHWM HaIIps-
KEHHsI TUTaHus JapaiiBepa 10 ypoBHs «UuvIlo-» TpaH3uCTOPBI OyayT 3aKPHITHI HE3aBUCHMO OT BXOJHBIX CHIHA-
JIOB YIIPaBIICHHsI, OJJHAKO CUTHAJIU3alMK 00 OMMOKe B JAHHOW CHTyalluW HE MOcieayeT. Takke He TmocieayeT
CUTHAJIM3allMy B Clly4ae OJHOBPEMEHHOM I0Jlayd Ha YIPABISAIOLIME BXOJbl CHUTHAJIOB, COOTBETCTBYIOLIUX
«ior.1».

Vs — Bxoa nurtaHus apaiisepa. [Ipy yMeHbIIEHHMM HAlpsDKEHMsI MUTaHUS paiiBepa YMEHbIIAETCs BbI-
xonHoe Hanpsbkenne DC/DC — npeoOpasoBarens. Ecnu mutaHue MeHbIe JOMYCTUMOTO YPOBHS, BXOAHAs CXe-
Ma MOKeT paboTaTh MCIPABHO, OJJHAKO HA 3aTBOpaxX YIPABISEMbIX TPAH3UCTOPOB HAIPSKEHHE MOXKET yHacTb
1o ypoBus «Uuvlo-» u ynpasieHne TpaH3UCTOPOM OYIET HEKOPPEKTHBIM.

Tok nmotpeGienus mo BXoAy nuTaHus cocraniseT He Oonee 120 MA Ge3 Harpysku. [Ipu nogxiroueHNH
TPAaH3UCTOPOB TOK MOTPEOJICHUS YBEIMUNBACTCS HA BEIMUMHY TOKA MEpe3apsaKy 3aTBOPA U MOXKET JIOCTUTATh
550 MA (paBHas Harpy3ka Juist 00oux kanaaoB). [Ipu 6osbiiem Toke nmorpedsienus DC/DC — npeobpasosaresb
MOJKET BBIMTH M3 CTPOsl, JINOO, MPU KPAaTKOBPEMEHHOM IMPEBBILIEHUN TOKa 1oTpediaeHus B 550 MA, BBIXOAHOE
Hanpsokerus DC/DC — npeoOpazoBareliss yMEHBIIUTCS 0 HEJOMYCTUMOTO YPOBHS M cpadOTaeT 3alluTa 1o He-
JOHAIIPSDKEHUIO, YTO IPUBENET K HEKOPPEKTHOMY YIPABIICHUIO TpaH3UCTOpoM. Eciim Harpyska no kaHanam
pacmpeselieHa HepaBHOMEPHO, TO TOK IMOTPEOICHHUS OJJHUM KaHAJIOM He JO0JDKeH mpeBbimath 250 MA. Tok mo-
TpeOJIeHHs 3aBUCHUT OT YacTOThI CHTHAJA YIIPABJICHHS U BXOJHOM EMKOCTH 3aTBOpa (CM. pUCYHOK 6). IIpu sKc-
IUTyaTalluy JApaiiBepa cleAyeT AejaTh MONPaBKy Ha TOK MOTPEeOJIeHHs B 3aBUCUMOCTH paboyeil 4acToThl U
TPaH3MCTOPOB, Ha KOTOpbIe OyzeT paboTark ApaiiBep. ObnacTh Ge30macHoi paboThl JpaiiBepa B 3aBUCUMOCTH
0T EMKOCTH HArpy3KH M 4YacCTOTHI IIPE/ICTABIEHA HAa PUCYHKE O.

GND — o6umii BbIBOA Lieneil MUTaHUs M YIPaBICHUS; CXeMa yIpaBJICHUs T'aJbBaHUYECKH HE pa3Bsi3aHa
¢ Bxogom DC/DC-mpeobpa3zoBarerts.

Pe3ucropsl Rdtl, RdAt2 —Bpemsizanaronyie pe3ucTopsl HACTPOUKH 3a/ICPKKK Ha TEPEKITI0YCHIE MEePBO-
r'0 U BTOPOTO KaHaJoB. Pe3rcropaMu peryimpyercs: BpeMsi 3aep:KKU BKITtOUeHHs (MpH YCTaHOBKE PE3MCTOPOB
pa3HbBIX HOMMHAJIOB 33Jiep)KKa Ha IepeKIIoueHHe 10 MepeHUM (PpOHTaM YIIPABIISIOLUINX UMITYJIbCOB IEPBOTO U
BTOPOT0 KaHAJIOB OyzeT pa3nuuHoii). Ecnu yBenuyeHne BpeMeHH 3aIepKKU Ha MEepeKiIroueHne He TpedyeTcs,
BMECTO PE3UCTOPOB CIIEAYET YCTAHOBUTH NEPEMBIUYKH. 3aBUCUMOCTb BPEMEHU 3a/I€p’KKH OT HOMHHAJA PE3U-
cropoB npuBeneHa Ha pucyHke 10. [Ipu mocraBke ycTaHOBIEHBI pe3ucTOphl HOMUHAOM 1 OM, 4TO COOTBET-
CTBYET MUHUMAIILHOMY «MEPTBOMY» BpeMEHH (2 MKC).

Konaencaropsi Ch1, Cb2 — BpeMs3aaarone KOHACHCATOPbI 3aJ1epKKH BBIKJIIOUEHUSI COOTBETCTBYIOIIIE-
ro yNpaBiIIieMOro TPaH3UCTOpa IMpH Meperpy3ke Mo TOKy. 3ajiepkka Ha cpabaThlBaHUE 3alllUThl HEOOXOAMMA
JUIs U30€raHus JIOKHBIX CpabaThIBaHMM MO KPATKOBPEMEHHBIM HMHIAYKTUBHBIM BBIOpOCaM U IO MEPEXOIHBIM
nporeccaM MpH BKIIOYEHHUU. [Ipy 3TOM IIMTENbHOCTh AAHHOW 3aJ€p)KKH OyAeT paBHA JUIMTENBHOCTU «UM-
MyJibca Tepe3anycka» B Clydyae BOSHUKHOBEHHs aBapUHHON cuTyaruu. s yBeTUdeHUsS 3aIepKKU CpabdaThi-
BaHUS 3alllUTHI, PEKOMEHIYETCSl YCTaHABIMBATh KOHJEHCATOPHI C HOMWHAJIAMH, YKa3aHHBIMH Ha pHUCYHKe 9.
IIpu nmocraBke ycTaHOBJIEHBI KOHIEHCATOPBI EMKOCTBIO 100 md, 4TO COOTBETCTBYET JIUTEIBHOCTH 3aJEPKKU
5 MKc (Tum).

G1, G2 — BBIX0/1bI, IPEAHA3HAYCHHBIE JJIs1 TOJKIIOUSHHSI 3aTBOPOB YIPABIISEMbIX TPAH3UCTOPOB.

3atBopHbie pesuctopbl (Ronl, Ron2, Roffl, Roff2) HeoOxoaumbl aisi yMEHBIIEHHS MaKCHMAaTbHOTO
UMIIYJIbCHOTO TOKa. JlommycKkaeTcs ycTaHOBKa pe3UCTOPOB JIF0O0ro HoMUHaa, B ToM yucie 0 OMm. 3aBUCHMOCTh
BBIXOJHOI'O UMITYJIbCHOTO TOKa OT HOMHHAJIOB 3aTBOPHBIX PE3UCTOPOB IpUBe/eHa Ha pucyHke 8. [Ipu mocras-
K€ YCTaHOBJIEHBI Pe3UCTOPHI 1 OM.

C1, C2 — BbIBOABI MOJKIIOYEHHS KOJJIEKTOPOB YIIPABISIEMbIX TPaH3UCTOPOB. BbIBOABI MpeaHa3HAUEHBI
JUIs. KOHTPOJISL MAJieHUsl HaNpsDKEHUs (3alUuTa Mo HACHIIIEHUI0) Ha TpaH3ucTope. Ilpu 3ToM 3HaueHue nopora
cpabaThIBaHUS 3alIUTHI paBHO 5,8 B (THm).

E1, E2 — BpIBOJbI IOAKJIIOUEHUS SMUTTEPOB YIIPABIISEMbIX TPAH3UCTOPOB.

J1, J2 — mxammepsl, HOAKIIOYAIOIINE 3AIIUTY OT MEPEHANPSKEHUS KOJUIEKTOP-OMUTTEP YIPaBIIEMOTO
TpaH3HUCTOpa KaHAIOB «1» U «2» cOOTBETCTBEHHO. [Ipn 3TOM mosokeHuto J1 cOOTBETCTBYET HAMpsHKEHHUE Cpa-
6areBanus 900 B, monoxxenuro J2 coorBercTByet 1300 B.



7 TPA®UKU, MOACHSIOIIUE PABOTY JIPAUBEPA
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Pucynok 5 — I'padux obnactu 6e3omnacHoit pabotsl  Pucynok 6 — I'paduk 3aBUCHMOCTH TOKa MOTPEOICHUS OT
npaiiBepa B 3aBUCHMOCTH OT YaCTOTHI U EMKOCTH YacTOTHI CUTHAJIA MOJ] HATPY3KOii (C 3aTBOPHBIM PE3UCTO-
Harpy3ku (c 3aTBOpHBIM pe3uctopom 1 Om) pom 1 Om)
it éMkocteit Harpy3ku 10 wo, 25 HO, 50 HD, 100 HD
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Pucynok 7 — I'paduk 3aBUCHMOCTH HanpspkeHust Ha  PucyHok 8 — I'paduk 3aBHCHMOCTH BBIXOJJHOTO HMITYJIBC-

3aTBOpE TPAH3UCTOPA OT TOKA MOTPEOICHUS HOT'O TOKa OT HOMHUHAaJIa 3aTBOPHBIX PE3UCTOPOB
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Pucynok 9 — I'paduik 3aBUCHMOCTH JITUTEITLHOCTH Pucynok 10 — I'paduk 3aBUCHIMOCTH UTUTEIILHOCTH
3a1epKKH BKJIIOUEHUS 3ALLUTHI 110 HACBHIICHUIO OT «MEPTBOr0» BPEMEHH OT HOMHUHAJIA IOJCTPOCYHBIX PE3HU-
HOMUHaJja nojactpoedynon émkoctu Cp cTopoB Rt
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Pucynok 12 — I'paduk paboTsl qpaiiBepa npu cpadbaThi-
BAHMU 3aIIUTHI OT NEPEHANPSIKEHUS KOJJICKTOP-3MUTTEP

Pucynoxk 11 — Jluarpamma, mosicHsItOI1asi Bp€MEHHbBIE YIPaBIIEMOTO TPAH3UCTOPA
napameTpsl JpaiiBepa rne Uac — HanpsbkeHne cpabaThlBaHus 3aIUTHI OT Iepe-
rrae IN — BxogHo# curnan ynpasienus; G — curaan HanpsokeHus; Uce(mMax) — MakCUMabHOE HAIPSHKCHUE
Ha 3aTBOPE YIIPABISEMOI0 TPAH3UCTOPA KOJUICKTOP-IMHUTTEP CHIOBOro Tpan3ucTopa, Ur(mc) -

MaKCUMAaJIbHO JIOYCTUMOE 00paTHOE HAIPsKEHUE Ha
BBIBO/IE KOJIJIEKTOpA JApaiBepa

8 PEKOMEHJALIMY DKCILTYATALIMU

8.1 TpeboBaHus yCTOMYMBOCTH IPU MEXAHMUECKUX BO3IACHCTBUIX

Mexanuueckue BozaeictBus st ApaiiBepos - mo 'OCT 20859.1 ¢ yrouneHusIMH, IPUBEICHHBIME B Ta0-
e 3.
Tabmuma 3 - TpeboBaHusI 110 YCTOWYMBOCTH JAPANBEPOB K MEXAHUUCSCKMM BO3JICHCTBYFONTHM (haKTopaM

BHemnuit Bo3neicTBytomumii pakrop 3HayeHre BHEITHEr0 BO3IeHCTBYONIETo (hakTopa
CunycounanbHas BUOpanus:
- IWaIa30H 4acToT, I'1y; 0,5-100
- aMIIMTy/a yeKopeHus, m/c? () 150 (15)
MexaHnnyeckuii ynap OIMHOYHOIO ACHCTBHUS:
- IMKOBOE y/IapHoe yckopenne, M/c? (g); 40 (4)
- JUINTEIbHOCTh UMITYJIbCA YAAPHOTO YCKOPEHMSI, MC 50

['pynna ycroiturBocTu ApaiiBepoB K MEXaHUYECKUM Bo3aencTBusaM - M27 o 'OCT 17516.1.
B texHnueckn 000CHOBAHHBIX CIIydasiX, 10 TPeOOBAHUIO KOHKPETHBIX 3aKa3YMKOB, JIpaiiBepbl MOTYT U3rO-
TaBJIMBATHCA U IS Ipyrux ycnosuil akcmtyarauuu o 'OCT 17516.1.

8.2 TpeboBaHUs yCTONYMBOCTH MPU KIUMATHYCCKUX BO3JICHCTBHSX.

Knumarnyeckue Bo3aetictsus - mo 'OCT 20859.1 ¢ yrouHeHus MU, IPUBEICHHBIME B TabnuIe 4.
Tabnuia 4 - TpeGoBaHMsI 10 YCTOMYMBOCTH K KJIMMATHUYECKUM BO3JAEHCTBYIOIUM (aKTopaM

KnumaTtnuecknii paxkrop 3HaueHue KIMMaTHYeCKOro gakropa

[ToHmxeHHas: TeMIepaTypa Cpebl:

- pabouas, °C; -40

- npeaenbHas, °C -45
[ToBwIeHHAS TeMITepaTypa OKpYyKaromlei cpeibl:

- pabouas, °C; +85

- mpenenbHast, °C +100
OTHOocuTeNbHAS BIIAXHOCTh TpH Temmeparype 35 °C 6e3
KOHJICHCAIIMH Bjaru, %, He 6oiee 98
N3menenue temnepatypsl cpensl, °C ot -45 no +100
ATMmochepHoe MOHMKEHHOE AaBiieHue, [1a (MM pT.cT.) 86000 (650)
AtmochepHoe MoBBIICHHOE JaBiieHue, [1a (MM.pT.CT.) 106000 (800)
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9 KOMIVIEKTHOCTD
9.1 CocTaBHBIE YaCTH U3AEIUS U U3MEHEHHUS B KOMIUIEKTHOCTH

KoMIIeKTHOCTh M3/1eNus IpeACcTaBieHa B Tabuuiie 5.
Tabauua 5 - KoMmiektHOCTh

O0o3HaueHME Hanmenosauune 3aBocKOM
KomuuectBo [Tpumedanue
A3IEINs A3IEINS HOMEp
AJIENL.468332.124 HApaiisep
JIP2180I1-b 1
- Pozerka IDC-10 1 _
— Pozerka PHU-4 2 -

9.2 DkcrutyaTallMOHHAs JOKYMEHTAIIHS

AJIEN.468332.124 TIC
10 CBUAETEJBCTBO O IPUEMKE

Hpaiisep(s1) JAP2180I1-b coorBercTByeT(10T) AJIEU 468332.031 TY

38.BO,Z[CKOI‘/‘I HOMCp I[aTa HU3TrOTOBJICHHUA

Mecto mna mramna OTK

[TprimeuaHue: naHHBIN paiiBep UCIOIB3YETCS 10 HA3HAYEHUIO U HE MOKET ObITh MCIOIb30BaH B BOCH-
HOH IIPOAYKIUU.

11 TAPAHTHUU U3I'OTOBUTEJIA

[TpennpusTHe-n3roTOBUTEND rapaHTupyeT COOTBETCTBHUE npaiiBepa TpeOOBaHUAM
AJIEN.468332.031 TY npu ycioBUM COOMIOIEHUS MPABUI TPAHCIOPTUPOBAHUS, XPAaHEHHS, MOHTaXa U JKC-
IUTyaTaluH.

lMapanTniiasiii cpok — 2,5 rosa ¢ AaThl U3TOTOBIEHUSI.

["apaHTHITHBIN CPOK XpaHEHUs — 2 roJia C 1aThl U3TOTOBJIEHUS.

["apanTuiiHBIA CPOK 3KCIUTyaTalluk — 2 roja ¢ JaThl BBOJA JpaiiBepa B SKCIUTyaTallMIO B Mpeaesiax
TrapaHTUIHOIO CPOKA.

12 CBEJAEHUSA Ob YTUWIN3AIIMU

Yrunuzauus uzgenus (nepersiaBka, 3aXOpOHEHHe, Mepenpoaa)xka) NpOU3BOAUTCA B MOPSAKE, YCTaHOB-
neHHoM 3akoHamu P®: ot 04 mast 1999r. Ne 96-03 «O06 oxpane aTMocpepHOro Bo3ayxay, oT 24 utons 1998 r.
Ne 89-®@3 «O6 oTxonax MpoU3BOACTBA U MOTPEOICHUSNY, a TAKXKE IPYTUMH OOIIEPOCCUUCKUMU U PErHOHAIb-
HBIMHM HOPMaMH, IPAaBWJIAMH, PACIIOPSDKEHUSIMU  TIP., IPUHATHIMHU BO UCIIOJHEHHE YKA3aHHBIX 3aKOHOB.

AO «Qaextpym AB», Poccus, 302020 r. Open, Hayropckoe mocce, 5
TeJ1. (4862) 44-03-44, paxc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com
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