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JIaHHBI JOKYMEHT SIBJISICTCS TACTIOPTOM C OIMCAHUEM XapaKTEePUCTHK JAHHOTO M3/IeIIHs, JUIsl KOTOPOTo MPEeIOCTaBIIsIeTCs rapaHTHs. Bee u3zienust B rporecce mpou3BOJICTBA MPO-
XOZAT MOJHBII KOHTPOIIb BCEX NapaMETPOB, KOTOPBIH BBITTOIHACTCS BB, OMH Pa3 10 TepPMETH3ALMH, a 3aTeM €Ille pa3 Moce.

JlioGast Takasi rapaHTHsI PEIOCTABISIETCS] HCKIIOYHTEIBHO B COOTBETCTBHHU € YCJIOBHSIMH COTJIAIICHHMS O TIOCTaBKE (J0r0OBOP HA MOCTABKY HJIM APYTrHe JIOKYMEHTBI B COOTBETCTBHH
¢ IeHCTBYIOIMM 3aKOHOAATeNbCTBOM). MH(popMarus, npeacTaBieHHas B 3TOM JOKyMEHTe, He MPEANoaraeT rapaHTUH U OTBETCTBEHHOCTH «DNeKTpyM AB» B OTHOIIEHMH MCIIONb30BAHHU
Takoil MH(pOPMALMK U NMPUTOJHOCTH M3aenuil 1 Bameit anmaparypsl. JlaHHbIe, cofiepKaluecs B 3TOM JOKYMEHTE, IPe[HA3HAYCHbl HCKITIOUMTENILHO Ul TEXHHYECKH MOArOTOBICHHBIX
COTpYAHHKOB. Bam 1 BamiM TeXHHYECKUM CHCLHUAINCTAM MPHAETCS OLEHUTH IPUTOJHOCTb STOTO MPOJYKTA, MPEAHA3HAYCHHOTO JUIi IPUMEHEHH I M MOJHOTY JAHHBIX MPOJYKTa, B CBS3H C
TaKUM MPHMEHEHHEM.

Jhio6bie m3nenust «nektpyM AB» He pasperieHs! Juisi MPUMEHEHHs: B IPUOOpax M CHCTEMax )KU3HEOOECIeUeH s U CICHUAIbHON TEXHHKH 63 MHCbMEHHOTO COTIACOBAHHS C
«Onextpym AB».

Ecnn Bam Heo6XoanumMa HHGOPMAIHS 0 IPOAYKTE, HPEBBINIAIONIAs JaHHbIC, IPHBEICHHBIC B 3TOM JIOKYMEHTE, HIIM KOTOPas OTHOCUTCS K KOHKPETHOMY HPUMCHEHHIO HaIleH Mpo-
JIYKIIMH, TTOXKanyiicTa, oOpamaiitech B oHC Mpoaxk K MEHEKepY, KOTOPBI SBISIETCS] OTBETCTBEHHBIM 3a Bamre npennpustue.

HWnoxenepsl «OnekTpyM AB» MMEIOT GONBINONH ONBIT B pa3pabOTKe, IPOM3BOACTBE M MPUMEHEHHH MOIIHBIX CHJIOBBIX NPHOOPOB M MHTEIUICKTYa bHBIX JPAiBEPOB JUIS CHIIOBBIX
npuOOPOB U yXKe PeaTn30BalIH OONBIIOE KOMIHYECTBO MHAMBUAYATbHBIX pelleHnid. Ecn BaM HyXKHBI CUIOBBIC MOAY/IH WM ApaiiBepbl, KOTOPBIE HE BXOJAT B KOMIUICKT MOCTABKH, a TAKkKe
U3JIeNNs ¢ OTIMYMAMH OT CTaHAAPTHBIX IPHOOPOB B XapaKTEPHCTHKAX MM KOHCTPYKIIMH 0OpalaiTech K HAIllUM MEHE/DKEPaM U CIICHUAIMCTaM, KOTOphie Ipe/Ioxkar Bam iydniee penienue
Barmeit 3amaun.

«OnextpymMm AB» ocrtaBisier 3a co60if IPaBO BHOCHTh N3MEHECHHUS 0€3 JONOIHUTEIFHOTO YBEIOMICHHS B HACTOSIIIEM JOKYMEHTE JUIsl IOBBIICHHUS HAJICKHOCTH, (yHKIIHOHAIBHO-
CTH ¥ YIy4LICHUs JU3aiiHa.



1 OBIIME CBEIEHUA

[paiisep J{P2180I1-bBS (nanee — npaiiBep) — IByXKaHaJIbHBIN JpaiiBEp MOIIHBIX TPAH3UCTOPOB C IO-
neeiM ympasiacaueM (MOSFET wim IGBT), npeanasHadeH i 3aBUCHMMOTO TajlbBAHUYECKH Pa3BSI3aHHOIO
YIpaBJICHUS JBYMSI MOIIHBIMU TPAH3UCTOPAMHU C TPEAEIbHO JOMyCcTUMBIM HanpspkenueM 1o 1700 B. Jlpaiisep
ABJISICTCA yCUIIMTENEM — (OPMHPOBATEIEM CUTHAJIOB YIIPABICHMs 3aTBOPaMHU TPAH3UCTOPOB C YacTOTOM 0
100 kI'm. [IpaiiBep comep KUT BCTPOCHHBIN ranbBann4ecku passszanubii DC/DC npeobpas3oBateins, obecnedn-
BAIOLIMHA HEOOXOAMMBbIE YPOBHHU OTIHPAIOIIMX U 3alIUPAIOLINX HANPsHKEHUI Ha 3aTBOpPE TPaH3UCTOpA.

JpaiiBep KOHCTPYKTUBHO U (PyHKIMOHAIBHO aHaJOTHueH JpaiiBepy 2SB315B*.

IIpn nocraBke ApaiiBep HACTPOEH HA MOPOI BKJIYEHHS 3aIIMThI OT IepeHaNnpsiKeHusl KoJlIeK-
Top-3mMutTTep paBHblii 900 B (zkamnep J1). Ilpu He0GX0AMMOCTH YCTAHOBKHU JIPYrUX 3HAYeHHUH cieqyer
MOMEHSATh He00X0AMMbIe JKaMIIephbl.

O06o3HaueHue ApaiiBepa Mpu 3aKaze:

[P2180M - EB5

Apavieep

ABYXKaHanbHbIA
WMYTbCHBIA TOK, A

BCTPOEHHOE NUTaHWe
(DC/DC npeobpasosaTens)

KOHCTPYKTUBHOE UCnonHedHue

2 COCTAB JIPAUBEPA

2.1 JlpaiiBep — meyaTHas Iu1ata ¢ yCTAaHOBJICHHBIMM Ha Hell MojtyieM npaiiBepa (M), BBINOJIHEHHBIM B
TepPMETUYHOM IIJIACTMACCOBOM KOPITyCe, HEOOXOIUMBIMU HACTPOSUYHBIMH JJIEMEHTAMHU M Pa3beMaMH JUIsl MOJI-
KIIIOYEHUS YIPABISIeMbIX TPAH3UCTOPOB U CUTHAJIOB YIIPaBIJIEHUS.

2.2 B cocraB japaiiBepa BXOIST ciaeayronue QyHKIIMOHATBHBIE Y3IIb:

a) crabuiM3aTop HampsDKEHUs NMUTaHWs JpaiiBepa C 3alMTOM OT HENpaBHJIBHOW MOJSPHOCTH
BKITIOYCHUS;

0) Bctpoennsiii DC/DC mpeobpazoBaTenb co cTaOuau3anueil ypoBHS OTHUPAIOIIETO M 3alHuparo-
IIETO HANpPsHKEHUS Ha 3aTBOpaX yIPaBIIsieMbIX TPAH3UCTOPOB;

B) BXOJIHAs JIOTHKA;

I) cXeMa yIpaBJIeHHUs 3aTBOPAMHU YIPABISEMBIX TPAH3UCTOPOB;

JI) cXeMa 3allUThl OT MOHIKEHHOTO U MOBBIIIEHHOTO HANPSDKEHHSI Ha 3aTBOPE YIPABISEMBIX TpaH-
3MCTOpPOB;

€) CXeMma 3alllUThl YIIPABISIEMbIX TPAH3UCTOPOB OT MEPETPY3KH IO TOKY.

* B cBA3M ¢ 0COOCHHOCTSIMU CXEMOTEXHUKH, KOHCTPYKIIMU U CBOWCTB MPUMEHSIEMbBIX MaTEpHAJIOB UMe-
I0TCS HEKOTOpBIE OTINYMSI OT OPUTHHANA, KOTOpPBIE yKa3aHbl B onucaHuu. [lepen npuMeHeHEM PEKOMEHYEM
BHUMATEIbHO U3Y4UTh HH(GOPMALIMIO HA U3/ENHE.



3 ®YHKIIMOHAJbHBIE OCOBEHHOCTH JPAVIBEPA

3.1 [paiiBep oOecreunBaeT cieAyouye (GyHKIMM YIPaBICHHUs, KOHTPOJS M 3allUTHl YIPaBISAEMOTO
TpaH3HUCTOpa:

a)
6)

B)
r)

)

¢)
)
3)
u)

KOHTPOJIb HANPSDKEHUS HACBILIICHUS HAa KOJUIEKTOPE YIPABIIEMOTO TPAH3UCTOPA, €T0 3aIlIUTHOE OT-
KITIOYCHHUE TP BBIXOJIC U3 COCTOSIHUS HACHIIIICHYS,

o0ecrieyeHre TIaBHOTO TIepexoa ApaiiBepa U3 akTHBHOT'O COCTOSIHUSI B HEAKTUBHOE TIPU aBapUHHON
CUTYyaluu (BBIXOJ YIIPABIISIEMOTO TPAH3UCTOPA U3 PEKUMA HACHIIICHNU);

OJIOKMPOBKY yITpaBIICHHSI IPH aBAPUITHON CUTYAIIVH;

CUTHAJIM3AIIMIO O HATMYUY aBapUHHOW CHTYalluH,

PETyIUPOBKY TOKA BKIIFOYCHHS - BBIKITIOUEHHS YIPABISEMOTIO TPAH3UCTOpa IMyTeM H3MEHEHUs CO-
NPOTUBJICHUS PE3UCTOPOB B BbIX0AHOI Leru (Ron, Roff);

OJIOKMPOBKY OJTHOBPEMEHHOT'O BKIIFOUCHHUSI BEPXHETO U HIDKHETO TUIeYa;

3aJIepKKy Ha MEePEKIIIOYCHNE BEPXHETO U HIKHETO IUIeYa;

PETYIUPOBKY 3aJICPKKH HA MEPEKITIOYCHNE BEPXHEr0 M HUKHETO TUIeYa;

KOHTPOJIb HAPSDKCHUN MUTaHMS apaiiBepa (BCTpOeHHBIE KommapaTopsl) Ha Beixoge DC/DC mpeo6-
paszoBarelisl.

3.2 I'aGapuTHBIN yepTEX NMpHUBeeH Ha pUcyHKe 1, QyHKIMOHAIBHAs cxema JpaiiBepa n300pakeHa Ha
puCyHKe 2, Ha3HadeHue BbiBoI0B XP1 npuBeneno B tabmuie 1, rpaduku, nosicHsonme padbory npaiBepa mpu-
BEJICHBI B pasjerne 8.
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rae Rdtl, Rdt2 — yumn pesucropsr 1206 1 Owm;
Ronl, Roffl, Ron2, Roff2 — rpymmsr pe3uctopos (110 4 mit.) o6mum conporusiennem 1 Om
(aun pesuctopst 1206 3,9 Om);

Cb1, Ch2

—yun koHaeHcaTops! 1206 100 nd

Pucynok 1 — 'abapuTtHbIii yepTex apaiiBepa
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rae XP1 — Bunka IDCC-10MS; XP2, XP3 — npuémank curnana HFBR-2522;
XP4 — nepenarunk curnana HFBR-1522
Pucynok 2— @yHKIMOHaIbHAs cXeMa JipaiiBepa

3.3 Ha3znaueHue BBIBOJIOB IpHBEIEHO B Tabnuue 1.

Tabnuua 1 — Haznauenue BbIBoJ1OB pazbéma XP1

c1

G1

E1

c2

G2

E2

Howmep O6o3HaueHNE
Ha3nauenue BBIBOJOB
BBIBOJIA BBIBOJIA
1 \dc IMuranue +15 B
2 GND OOmwmii 1iereli MMTaHus ¥ yIIPaBICHHUS
3 Vdc IMutanue +15 B
4 GND OOt nerield TUTaHUS U YIIPABICHUS
5 Vdc IMutanue +15 B
6 GND OOmwmii 1ereli MMTaHUs ¥ yIIPaBICHHUS
7 Vdc [Mutanue +15 B
8 GND OOmmii ieneii NMUTaHus ¥ ypaBJIeHUs
9 - He 3aneiictBoBan
10 - He 3aneiictBoBan




4 OCHOBHBIE U ITPEJAEJBHO-A0OIIYCTUMBIE ITAPAMETPbBI

OCHOBHBIE U MTPEIEIbHO-0ITYCTUMBIE TTapaMeTphl PUBEACHBI B TabHIIe 2.
Ta6mmma 2 — OCHOBHBIC U TIPEACIBHO-0IMYCTUMBIE apaMeTpsl (pu T = 25 °C)

Enunnna 3HaueHue
[Tapametp O6o3HaucHHE JUTHHLL [Ipumeyanus
u3MepeHus | ge MeHee | THn | He Gosee
IHapametpsl 6510ka DC/DC
HanpspkeHue nuraHus Us B 13,5 15 16,5 -
Tok motpebiIeHus X0JIOCTOTO X012 Is MA — 180 200 fomp =0 't
. O] HAarpy3KOM CM.
MakcuMalTbHBIH TOK TIOTPeOIeHIUS Is max MA - - 550 JLHATPY
PUCYHKHU 5 U 6
MoIHOCTh BCTPOCHHOT'O UCTOYHUKA
o JUIST KaXKJIOTO
MUTAHUS BBIXOJHOM YaCTH MOTYJIA Pocioe Bt 3 — — canana
JipaiiBepa
ITapameTpbl MOHMTOPA HANIPSIZKEHUSI
[Topor BKITFOUEHUS 3aIIUATHI Uuvio- B - 11 - DC-DC
BBIXOJ -
[Topor BBIKITIOYEHUS 3aITUTHI Uuvios B - 12 -
IlapamMeTpbl BX0J0B yIpaBJaeHHs
JIMHA BOJIHBI, UCITOJIb3yeMasl TIPH Tepe-
A = yeMast i riep A - ~ | 660 _ _
Jade U IpueMe CUTHaja
BpeMeHHbIe mapaMeTpbl
Bpems 3aep:KK1 BKIIOYEHUS U BbI- i
p P td (in-out) MKC — — 0,5 cM. pucyHok 11
KJTFOUEHHSI BXOJI-BBIXO/
«MepTBOE» BpeMs MEXIy U3MECHCHMUSI- HACTPanBaETCs MO-
MU CUTHajJa Ha BBIXOJAax IIEPBOTO U to MKC 2 — — TpeOHUTeIeM; CM.
BTOPOT'0 KaHAJIOB pucyHok 10
0e3 Harpy3kKu,
MaxkcumanbHas pabodasi 4acTora Frnax k' — — 100 PY3KH,
CM. PHCYHKH 5 U 6
HacCTpauBa€TCA 110~
Bpewms 3agepixku cpabaTeiBaHUS 3alITH-
B 110 HeHACKILLEHHIO tsLock1 MKC 2 - - TpeGUTENEM; CM.
i PHUCYHOK 9
Bpewmst 0110KupOBKY YIIPaBISIEMOTO
tBLOCKZ MC — 100 — —
TPaH3UCTOPA MTOCIIE «aBAPHI»
Bpems mnaBHOro aBapuifHOTO OTKITFOYE-
p P {off MKC — 15 — —
HUS YIPABIIEMOT0 TPAH3UCTOPA
Bpewst 3agepKku BKITIOUCHHS CUTHAJIA
td(on-err) MKC - - 2 -
aBapuu
BrixoaHble napaMeTpsbl
BrIixoHOE HANIPSIKEHHE BHICOKOTO BO BCCM JIMATIA30HE
p Uon B +12 +15 +18 JOITYCTUMBIX
YPOBHSI
Harpy3oK
BrixogHoe HanpsiKeHHEe HU3KOTO YPOB-
A p P UoL B -8 -10 12 -
HS
MaxkcuManbHBIN BBIXOAHOW UMITYJIbC- HacTpauBaeTcs Mo-
HBIN TOK BKITFOUCHHUS lomax on A +18 20 - TpeOuTeNEM; CM.
PUCYHOK 8
MaxkcuManbHbIN BEIXOAHON UMITYJIbC-
o IOmax off A — -22 -18 —
HBIH TOK BBIKJITIOUCHUS
Cpennauii BBIXOHON TOK lo MA — — 130 Ha Ka<IbII KaHaJ
Bpems HapacTaHHS M criafia BEIXOIHOTO
p p g A t HC - - 150 CM. puCYHOK 11
CHTHAaJIa
MakcuMalbHBIN TOK BBIXOJ/a CUTHAIA
IeRR max MA - - 20 -
aBapuu
MakcumalibHOE HalpsDKeHHE BBIXO1a
UERR max B — — 20 —
CUTHAJIa aBapyuu
OcTaToyHOE HAIPSYKEHHUE BHIXOA CHUT-
P Uo err B — 0,3 0,7 npu lggg = 20 MA
HaJja aBapuu
Harmnpspxenne HaCcBIIEHUs, COOTBET- H
CTBYIOLIEE cpabaTHIBAaHUIO 3AIIUTHI TI0 Unc B — — 58 —
HEHACBIIICHUIO




[Tponomxenne TabIUIIBI 2

Enununna 3HaveHMe
[Tapametp O6o3HadyeHNE JUTHHLL IIpumeuanus
W3MepeHns | He MeHee | Thn | He Gornee
I[MapameTpbl U309 1HUH
MaxkcuManbHO JI0ycKaeMoe 00paTHoe U B 2000
HaMpPsHKEHHE HA KOJUIEKTOPE C max
HanpsokeHue n30IAIiur MEKIY BXOI0M
P i y Uisoqn-oum B — - 4000 DC, 1 mun
Y BBIXOJIOM
HanpsiokeHue U301l MEKIY BBIBO-
y Uiso(ouTi- out2) B - - 2000 DC, 1 mMuu
JIAMHU TIEPBOTO ¥ BTOPOT'O KAHAJIOB
Kputnueckast CKOPOCTh H3MEHEHUS
P P (dU/dt), KB/MKe - - 20 -
HaTpsHKEHUS Ha BBIXOJIC
IMapaMeTpsbl 3aLIUTHI OT NEPeHANPIKEHUsT
Hanpsokenue cpabaThIBaHUS 3aIAThI B 900 _ yeranosien J1
OT TIEPCHAIPSKCHUS KOJUIEKTOP- U B
AC
SMHUTTEP YIPABISIEMOTO TPAH3UCTOPA B 1300 B yeTanoBieH J2
(cM. pucyHok 12)
ITapaMeTphl ypaBjisieMoro TPaH3uCTOPA
MaxkcuMalIbHO JIOITyCTUMOE HalpsiKe-
Aoty P Uc (Ups) B - - 1700 -
HUE YNPaBIsSEMOT0 TPAH3HUCTOPA
IapaMeTphl IKCIITyaTAIIMM M XPAaHEHUS
Pabouwnit muana3on Temmeparyp Ta °C -40 - +85 —
Temmnepatypa XpaHeHUs Ts °C -45 - +100 -

5 PABOTA JIPAMBEPA

[Tonaya cBeTOBOro MMITyJIbca Ha MPUEMHHUKHU ynpasistomiero curnaina XP2 u XP3 npuBener Kk OTKpbI-
TUIO YIPABIISIEMOTO TPAH3UCTOPA. YBEIMYCHHE MAJACHUS HANPSDHKEHUS B OTKPHITOM COCTOSIHUM Oojiee 4eM Ha

Th
Ume 3a BpEMsl, IIPEBBIIIAIOIICE tBLOCK17 MMPpUBCIACT K Cpa6aTBIBaHI/IIO 3alllUTHI 110 MPEBBIIICHUIO TAICHUS HAIIPA-

KEHHSI B OTKPBITOM COCTOSIHMH (IIPU MEperpy3ke Mo Toky). [Ipu BO3HUKHOBEHUU aBapUUHOIN CUTYyallHH Iepe-
cTa€T CBETUTHCS cBeToauo nepenarunka XP4. Yepes 100 mc OyaeT mpousBesieH cOpoc aBapuitHOM CUTYaIlUH,
U 10 TiepeHeMY (PpOHTY CUTHANIa YIpaBlIeHUsl OyIeT OTKPBHIT yIpaBiseMblid TpaH3ucTop. B cnydae, ecnu mpu-
YIHA aBapUITHON cUTyalluu He Oblila yCTpaHEHa, IIUKJI 3alIUThl IOBTOPUTCS.

CHIbKeHUe HanpsDKEeHUs MUTaHUs JIpaiiBepa 10 ypOBHS MOpora cpadaThiBaHUs 3aIIUTHI OT MOHUKEHHO-
ro HamnpspKeHUs TUTaHus npaiiBepa Uyyio- IPUBEIET K 3aKPBITUIO YIIPABISEMOr0 TPAH3UCTOPA HE3aBUCHUMO OT
BXOJIHBIX CHUTHAJNOB ympasieHus. [1o mopory cpabaTbiBaHUS 3alIUTHl OT MOHMKEHHOTO HAMPSHKEHUS MUTAHUS
npaiiBepa Uyyi o+ CUTHAIBI yIIpaBiieHUss BOCCTAaHOBATCS. [Ipu cpabaThiBaHWU 3aIIUTHI OT MOHUKEHHOTO HAIpSI-
JKEHHsI MUTaHUs CUTHAJ OIIMOKH Ha BBIXOJe nepenatyrka XP4 He mosBUTCS.

[Ipu ogHOBpEeMEHHOW IMO/JayYe CBETOBBIX MMITYJILCOB Ha MPUEMHUKH ympasismomero curana XP2 u
XP3 mpousoiiaer 610KUpOBKa yIPaBICHUS U YIPABISIEMbIE TPAH3UCTOPBI OYAYT 3aKPHITHI (OJIOKHUPOBKA OJTHO-
BPEMCHHOI'O BKJ'IIO‘-IGHI/ISI), IIpU 5TOM CUTHAJIM3AIIUH O HAJITUYNHU OIMMOKH HE ITOSIBUTCS.

Jlmarpammbl, OSCHAOIINE padOTy ApaiiBepa, MpUBEICHbBI Ha pUCYHKaxX 3 u 4.
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Pucynok 4 — @yHKIMOHaANbHAs AUarpaMma paboThl JpaiiBepa

6 PEKOMEHJIAIIMM TTO MOJKJIIOUYEHUIO JPAVIBEPA

IIpuémuuku ynpapasiomero curnana XP2, XP3. [Ipencrapnsaior co0oif MUKpocxeMbl Tpeodpa3zoBa-
TEJsl CBETOBBIX UMITYJIbCOB B JIOTHUECKHE CUTHAJIBI yIIpaBieHus. JlJInHa BOJIHBI, UCIIOJIb3yeMasi IIpH Mepeaade u
IIpyeMe CUrHaina, pasHa 660 Hc.

IlepenaTtunk craryca XP4. IlpencraBnser co0oii MUKpocxeMy (OPMHUPOBAHUS CBETOBOTO CHUTHAIA O
pexxume paboThl npaiiBepa. [Ipu HOpManbHOI paboTe ApaiiBepa Ha BBIXOJIE NepeAaTUUKa MPUCYTCTBYET CBETO-
BOM curHai. [lepegaTurik OTKIIFOYAETCS TOJBKO MPU aBAPUMHON CUTYallMH, BBI3BAHHOW MEPETPY3KOM CUIOBOTO
TpaH3UCTOpa IO TOKY; IPU CHIDKCHUH HAIIPSDKEHUS] MUTaHUs JIpaiiBepa 10 ypoBHs «Uuvlo-» Tpan3ucTops! Oy-
IOyT 3aKpbIThl HE3aBHCHMO OT BXOJHBIX CHUTHAJIOB YNpaBl€HUS (CUTHAJIBl BOCCTAHOBSTCS IMPH JOCTUKEHUU
ypOBHS nuTaHus, coorBercTByromero «UJuvlo+y), Ho curnanu3zaimm 06 omroKe B HE MOCIETyeT.

Vdc — Bxox nuTaHus apaiiBepa. [Ipu yMEHbIICHHH HAPSKCHUS TUTAHKS JpaliBepa YMEHBINACTCS BbI-
xonHoe HanpspkeHne DC/DC npeoOpazoBarens. Eciu muTaHue MeHbIe TOMYCTUMOTO YPOBHS, BXOJIHAs CXeMa
MOJKET paboTaTh UCHPABHO, OJHAKO HA 3aTBOpAX YNpPaBISEMbIX TPAH3UCTOPOB HAIPSKEHHE MOKET YHAcTh JI0
ypoBHs «Uuvlo-» u ympaBneHue TpaH3UCTOpPOM OyAET HEKOPPEKTHBIM. TOK MOTPeOJICHHS MO BXOAY MUTAHUS
cocraBisieT He O6onee 120 MA Ge3 Harpy3ku. [Ipu moakIOuYeHUH TPAH3UCTOPOB TOK MOTPEOJICHHS YBETUINBA-
eTcs Ha BEJIMYMHY TOKa Iepe3aps/IKi 3aTBOPa U MOKeT gocturath 550 MA (paBHas Harpyska jajs 000MX KaHa-
n0B). IIpu Gombirem Toke morpedienuss DC/DC npeobpa3oBaTesib MOKET BBIATH M3 CTPOS, THOO, IPU KPaTKO-
BPEMEHHOM MpEBBIIICHNH Toka notpedieHus B 550 MA, BeixomHoe HampsbkeHuss DC/DC npeoOpa3zoBarens
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YMEHBUIUTCS 0 HEJOIMYCTUMOTO YPOBHS M CpadOTAaeT 3allUTa MO HEJOHANPSIKEHUIO, YTO MPHUBEAET K HEKOP-
PEKTHOMY YIIpaBJIEHUIO TpaH3ucTOopoM. Eciu Harpyska mo kKaHaiam pacrpejaeieHa HepaBHOMEPHO, TO TOK MO-
TpeOJIeHUs! OAHUM KaHaJIoM He JoJpKeH npeBbimath 250 MA. Tok morpeGieHust 3aBUCUT OT YacTOTHI CUTHAJIa
yIpaBieHus, OT 3HAUEHUN CONPOTUBJICHHUM 3aTBOPHBIX PE3UCTOPOB U OT BXOJHOM EMKOCTH 3aTBOpa (CM. pHUCY-
HOK 6). [Ipu skcrutyaTaruu apaiiBepa cliefyeT JIeaTh MONpaBKy Ha TOK MOTPEOIEHUS B 3aBUCUMOCTH OT TPaH-
3UCTOPOB, HA KOTOpble Oyner pabortaTh ApaiiBep. ObmacTh 6e30macHoil paboThl ApaiiBepa B 3aBUCUMOCTH OT
€MKOCTH 3aTBOpa U YacTOTHI IIPE/ICTABICHA HA PUCYHKE 5.

GND — o0uruii BbIBOJ LIeN€il MUTaHUS U YIPaBJIEHUs (CXeMa yIpaBlIeHUs TaJlbBAHUYECKU HE pa3Bsi3aHa
¢ Bxoxom DC/DC npeobpa3oBarens).

Pe3ucropnl Rdtl Rdt2 — Bpemssanaroiiye pe3sucTopbl HACTPONKH 3aI€PIKKU HA IEPEKIIIOYCHUE TTEPBO-
ro U BTOpOro kaHajnoB. DakTHUUeCKH pe3ncTopaMu PeryaupyeTcs: BpeMs 3aJep>KKU BKIOYEHMS: TIPU YCTAHOBKE
PE3UCTOPOB Pa3HbIX HOMUHAJIOB 3aJIepKKa Ha MEPEKIIOUEHUE 10 NMepeHUM (GPOHTAM YIPABISIIOIINX UMITYJIb-
COB IIEPBOr0 U BTOPOI0 KaHAJOB OyJeT pa3anyHoi. Ecinu yBennueHne BPEMEHM 3a/Iep)KKU Ha MEPEKII0UYEHNE
He TpedyeTcsl, BMECTO PE3UCTOPOB CJeNyeT YCTAHOBUTH MEPEMBIYKU. 3aBUCUMOCTh BPEMEHU 3aJEepPKKU OT HO-
MUHaJIa pe3ucTopoB npuseaeHa Ha pucyHke 10. Ilpu mocraBke ycTaHOBIIEHBI pe3ucTOpbl HOMUHAIOM | O,
YTO COOTBETCTBYET MUHUMAIILHOMY «MEPTBOMY» BpeMEHH (2 MKC).

Konaencaropsi Cp1, Cpy — BpeMs3anarolye KOHASHCATOPbI 33aJ1€PKKH BIKJIIOUEHHUSI COOTBETCTBYIOIIIE-
ro YOpaBlIIEMOTO TPAH3UCTOpa MpU Meperpyske mo TOKy. 3ajepkka Ha cpadaThlBaHME 3aIIUTHI HEOOXOoauMa
Uil M30€TaHus JIOKHBIX CpadaThIBaHW MO KPATKOBPEMEHHBIM HWHIYKTUBHBIM BBIOpPOCaM H IO TEPEXOIHBIM
mporeccaM npu BKIOYeHUH. [Ipu 3TOM AMUTENBHOCTh NAaHHOW 3aJep>KKU OyIeT paBHA IIUTEIbHOCTH «HM-
MyJibca Tepe3anycka» B Clydyae BOSHUKHOBEHHS aBapUWHOMN cuTyanuu. J[s yBeIMYEeHHS 3aJIepKKU cpadaThi-
BaHUs 3alllUThl PEKOMEHJIYeTCS YCTaHABIIMBATh KOHJEHCATOPbl C HOMHHAIAMHU, YKa3aHHBIMH Ha PHUCYHKE 9.
[Ipu nocraBke ycTaHOBJIEHBI KOHIEHCATOPBl EMKOCTHIO 100 n®d, 4TO COOTBETCTBYET AJIUTEIBHOCTH 3a/E€PKKH
5 MKc (THm).

G1, G2 — BBIXO/IbI, IPEAHA3HAYCHHBIC JJI51 TIOAKIIOUSHHS 3aTBOPOB YIIPABIISIEMbIX TPAH3UCTOPOB.

3atBopHbie pesuctopbl (Ronl Ron2 Roffl, Roff2) Heobxoaumbl aisi yMEHbIIEHHS MaKCHMAaIbHOTO
HUMITYJIBCHOTO TOKA. J{oIycKaeTcs ycTaHOBKa pe3UCTOPOB JII000ro HOMUHAIA, B ToM yncie 0 OM. 3aBUCHMOCTh
BBIXOZHOI'0 UMITYJIbCHOTO TOKa OT HOMHHAJIOB 3aTBOPHBIX PE3UCTOPOB NpUBeeHa HA pucyHke 8. IIpu nocras-
K€ YCTaHOBJICHBI pe3ucTopsl 1 Om.

C1, C2 — BbIBOABI NOJKIOYEHHS KOJUIEKTOPOB YIIPABJIEMBIX TPaH3UCTOPOB. BIBOABI NpeaHA3HAUYEHBI
JUIs. KOHTPOJIS MaJieHnsl HalpsKeHUs (3alliuTa 10 HachIIIEHUI0) Ha TpaH3ucTtope. [Ipu 3Tom 3HaueHue mopora
cpabaThIBaHUs 3alIMTHI paBHO 5,8 B (Tum).

E1, E2 — BpIBO/IbI IOJIKJIFOUEHUS] SMUTTEPOB YIPABIISEMbIX TPAH3UCTOPOB.

J1, J2 — mxamrepsl, TOIKITIOYAONINE 3AIIUTY OT NMEPEHANPSHKEHUS KOJUIEKTOP-OMUTTEP YIIPABISIEMOTO
TpaH3HMcTOpa KaHAIOB «1» U «2» cooTBeTCTBEHHO. [Ipu 3TOM nosnoxeHuto J1 COOTBETCTBYET HampsiKeHHe cpa-
6areiBanus 900 B, nonoxxenuto J2 coorBercTByeT 1300 B.

7 PEKOMEHJIAIIMUM 11O HACTPOUKE JIPAUBEPA

Jns monydeHus apaiiBepa MOJHOCTHIO aHanmormyHoro plug-n-play npaiieepy 2SB315B s koHKpeTHO-
ro Moayist pekoMmeHayetcst HacTpouth apaiiep J(P2180I1-bB5 coorserctBenHo 2SB315B. Ilpu Hactpoiike
NpaiiBepa cieayeT NpUAEPKUBAThCS CIEAYIOIEN METOIUKH:

—Ortkimounts apaiiBep 2SB315B ot Moy, Mexy BBIBOJIaMHU KOJIJIEKTOPA M SMUTTepa ApaiiBepa, Moj-
KJIFOUUTh UCTOYHHUKH ITOCTOSSHHOTO HANPSKEHUSI, KOHTPOJIMPOBATh CUTHAI HA 3aTBOPAx.

—IlonaTs ynpasinsiomye CUrHaIbl U U3MEPUTh «MEPTBOE» BpeMs Ha nepekitodenue (1o ypossio 0 B);

—IaBHO MoAHMMAasT HAIPSDKEHNUE HA MCTOYHUKAX, UMUTUPYIOLINX HAaNpsSyKEHUE HACBILEHUS TPAaH3UCTO-
pa, U3MepUTh HaNpsKeHNe cpabaThbIBaHUS 3aIIUTHI.

—OTHOCUTENIBHO TOpora cpabaThIBaHUs 3aLIUTHl YBEJIWYUTh HANpsOHKEHHE B J[Ba pa3a U M3MEpPUTh 3a-
Jep>KKY cpabaThIBaHUs 3aIIUTHI 10 HEHACHIILIEHHIO.

—CHATH peXMM aBapuy, BBICTABUTh 4acTOTy yrpasisiromero curHana 0,1 — 1 kl'm, mexny 3atBopoM n
sMuTTepoM NoakIoYnTh RC-1iemouky Homuaanamu 0,1 Om / 1 Mk®D (KoHIEHCATOp HEMONSAPHBIH). BrIFOunTh
NpaiiBep U U3MEPUTH NIaJICHNUE HANPSKEHUS Ha pe3ucTope (M3MEPEHNE UMITYJILCHOTO TOKA JApanBepa).

—Hactpouts npaiisep JIP2180I1-bBS B cooTBeTcTBUU ¢ mapameTpamu apaiiBepa 2SB315B, a umenHo:

a) pesucropamu Rdt B cooTBeTcTBHU ¢ pUCYHKOM 10 BBICTaBUTH «MEPTBOE)» BPEMS;

0) xonnencatopamu Ch B COOTBETCTBHHU C PUCYHKOM 9 BBHICTaBUTh JJTUTEIBHOCTH 3aJICPKKH Cpada-
ThIBaHUS 3aIIUTHI;

B) pesuctopamu Ron(off) B cooTBeTCTBUYU ¢ pUCYHKOM 8 BBICTaBUTH BBIXOJHOM UMITYJIbCHBIH TOK.
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8 TPA®UKM, TIOSACHSIIOIINE PABOTY JPANBEPA

f, kl'y

10 20 50 100 200
C3, H®

Pucynok 5 — I'paduk o6mactu 6e3omacHoi paboThI
JpaiiBepa B 3aBUCMMOCTH OT YaCTOThI U EMKOCTH
Harpy3ku (c 3aTBOpHBIM pe3uctopom 1 Om)
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Pucynok 7 — I'paduk 3aBUCUMOCTH Halps>KEHUS HA
3aTBOpE TPAH3UCTOPA OT TOKA NOTPEOICHUS
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Pucynok 9 — I'paduix 3aBUCUMOCTH JJTUTETLHOCTH

3aJICP’KKH BKJITFOUCHHS 3aITUTHI IO HACBIIEHUIO OT
HOMUHaJja nojacrpoeunoi émkoctu Cp
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Pucynok 6 — I'padmk 3aBUCIMOCTH TOKA IMOTPEOJICHUS
OT YaCTOThI CUTHAJIA MO Harpy3Koi (C 3aTBOPHBIM pe-
suctopoM 1 Om)
st émkoctedt Harpy3ku 10 HO, 25 u®, 50 v, 100 Hd
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Pucynok 8 — I'padmk 3aBUCIMOCTH BBIXOJIHOTO FIM-
IIYJIbCHOT'O TOKA OT HOMHUHAJIA 3aTBOPHBIX PE3UCTOPOB

2571
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Pucynok 10 — I'paduk 3aBUCUMOCTH ITUTETFHOCTH
«MEPTBOT0» BPEMEHU OT HOMHHAJIA MOJCTPOCYHBIX pe-
3UCTOPOB Ryt
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rae Uac — HanpsikeHne cpabaThlBaHUs 3alIUTHI OT Iie-

penanpsokenusi; Uce(max) — MakcCUMalbHOE HarpshKe-

HUE KOJUIEKTOP-3MUTTEP CUIIOBOTO TPAH3UCTOPA,

Ur(mc) - MakcuMabHO IOMyCTUMOE 00paTHOE HaMpsi-

’KEHHE Ha BbIBOJIE KOJUIEKTOpa JpaiiBepa

Pucynok 12 — I'paduk paboTsl apaiiBepa npu cpadbaThi-
BaHUM 3aLUTHI OT MEPEHANPIKEHUSI KOJIEKTOP-

OMHTTEP YIPABIAEMOTO TPAH3UCTOPA

rae IN — BxogHoM curnan ynpasieHus;
G — curnHan Ha 3aTBOpe yIpaBJsIeMOro TpaH3UCToOpa

Pucynok 11 — JluarpamMma, nosicHsro1asi BpeMeHHbIE
napameTpsl ApanBepa

9 PEKOMEH/JALIMU SKCIVTYATALIUU
9.1 TpebGoBaHus YCTOHYMBOCTH IIPU MEXAHUUYECKUX BO3ACHCTBUIX
Mexanuueckue Bo3aencTBus s apaiiBepoB - no 'OCT 20859.1 ¢ yrouHeHusiMH, NPUBEAECHHBIMU B

Tabmune 3.
Tabnuua 3 - TpeGoBaHus O YCTOWYMBOCTH IPABEPOB K MEXAHUUECKUM BO3/IEHCTBYIOIM (pakTopam

Buemnnii BozaewicTByomuil pakTop 3HadyeHue BHEIIHET0 BO3ACHCTBYIONIEro hakTopa
CunycoupnanbHas BUOpauus:
- IWAIa3oH 9acToT, ['11; 0,5-100
- aMIUIHTY A yeKopeHus, M/c” (Q) 150 (15)
Mexanuueckuil yaap OAMHOYHOTO IEUCTBHUSL:
- IHKOBOE yIapHOE ycKoperue, M/c? (Q); 40 (4)
- JUINTENbHOCTh UMITYJIbCA YAAPHOTO YCKOPEHHSI, MC 50

['pymnmna ycToiunBOCTH ApaiiBEpOB K MeXxaHHMUeCKUM BozneicTBusAM - M27 o 'OCT 17516.1.
B TexHnueckn 000CHOBaHHBIX CIIydasiX, 10 TPEOOBAHNIO KOHKPETHBIX 3aKa3YMKOB, JApaiiBepbl MOTYT U3-
rOTaBIMBATHCS U JUIsl Ipyrux ycnoBuil akcmtyaranuu o 'OCT 17516.1.

9.2 TpeboBaHUs yCTONYUBOCTH MPU KIMMATHUECKUAX BO3JICHCTBHUSX.

Kmumarnaeckue Bo3aerictus - mo ['OCT 20859.1 ¢ yrouHeHUsMH, TPUBEICHHBIMU B Ta0OuIE 4.
Tabnuia 4 - TpeGoBaHMsI 10 YCTOMYUBOCTH K KIIMMAaTUYECKUM BO3ACHCTBYIOIUM (haKTOpaM

Knumarnueckuii pakrop 3HavyeHue KIMMaTu4eckoro pakropa

[lonmkeHHas Temneparypa cpepl:

- pabouas, °C; -40

- mpeaenbHast, °C -45
[loBbIIeHHAsE TEMIIEpATYPa OKPYKAIOLIEH Cpebl:

- pabouasi, °C; +85

- mpeaenbHas, °C +100
OTtHocuTeNnpHas BIAXHOCTH Ipu Temneparype 35 °C 6e3 KoHAeH-
canu Biaru, %, He 0ojee 98
M3menenune Temnepartypsl cpensl, °C ot -45 10 +100
ATMocdepHOe IOHIKEHHOE aBiieHue, [1a (MM pT.cT.) 86000 (650)
ATMocdepHoe noBbIIeHHOE AaBienue, [1a (MM.pT.CcT.) 106000 (800)
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10 KOMILUIEKTHOCTbD

10.1 CocraBHbIE YaCTH U3AEIUSI U U3MEHEHUS B KOMIUIEKTHOCTH

KoMIIeKTHOCTh M31e/us IpeACcTaBieHa B Tabuuie 5.
Tabauua 5 - KoMmiektHOCTh
O0o3HaueHne Haumenosanue 3aBoACKOMN

KonmuectBo
W3IEIUs W3IEIUS HOMED

[Tpumedanue

AJIEN.468332.072 Hpaiisep
JIP2180I1-bB5

— Pozerka IDC-10F -

10.2 DxcrmyataniiOHHAs TOKYMEHTAIUS

AJIEN.468332.072 I1C

11 CBUAETEJIBCTBO O IPUEMKE

Hpaiisep(s1) JAP2180I1-6BS5 cootBercTByeT(t0T) AJIEU 468332.031 TY

3aB0o/ICKOI HOMEP JlaTa n3rotoBieHUs

Mecto mng mrammna OTK

[Ipumeyanue: JaHHBIA qpaliBep HUCHMONB3yeTCSA MO HA3HAYEHHUIO U HE MOJXET OBITh UCTOJH30BAH
B BOEHHOMW MPOAYKIIHH.

12 TAPAHTHUU U3I'OTOBUTEJISL

[TpennpusTHe-n3roTOBUTENb rapaHTUpyeT COOTBETCTBHUE npaiiBepa TpeOOBaHUAM
AJIEN.468332.031 TY npu ycioBUM COOMIOIEHUS MPABUI TPAHCIOPTUPOBAHUS, XPAaHEHHS, MOHTaXa U JKC-
IUTyaTaluH.

lMapantuiiabiii cpok — 2,5 rosa ¢ AaThl U3TOTOBICHUSI.

["apaHTHIHBIN CPOK XpaHEHUS — 2 ro/ia C 1aThl U3TOTOBJICHUS.

[MapaHTuiiHBIA CPOK 3KCIUTyaTallud — 2 TOJa € J1aThl BBOJA JpaliBepa B AKCILIyaTallMI0 B Mpeaenax
TrapaHTHIHOTO CPOKA.

13 CBEJAEHUSA Ob YTUJIN3ALUA

Yrunuzauus uzgenus (mepersiaBka, 3aXOpOHEHUE, Mepenpoiaxa) MPOU3BOJAUTCS B MOPSIKE, YCTaHOB-
neHHoM 3akoHamu P®: ot 04 mast 1999r. Ne 96-03 «O06 oxpaHe atMOocpepHOro Bo3ayxan, oT 24 utonsa 1998 r.
Ne 89-@3 «O6 oTxomax MPOM3BOACTBA U MOTPEOICHUA», @ TAKXKE APYTMMU OOIIEPOCCUICKIUMU U PeruoHalb-
HBIMM HOPMaMH, IPaBUJIaMH, PACIIOPSDKEHUSIMU  TIP., IPUHATHIMU BO UCIIOJTHEHHUE YKA3aHHBIX 3aKOHOB.

AO «Qaextpym AB», Poccus, 302020 r. Opea, Hayropckoe mocce, 5
Tes1. (4862) 44-03-44, paxc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com
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