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JIaHHBII JOKYMEHT SIBJISICTCS TIACHIOPTOM C OMMCAHHEM XapaKTePUCTHK JAHHOTO M3/, JUIsl KOTOPBIX MPEIOCTABISCTCS rapanTus. Bee u3zenust B mporecce nmpon3BOACTBA MPO-
XOZAT MOJHBII KOHTPOIIb BCEX NapaMETPOB, KOTOPBIH BBIMOIHACTCS ABAX/BI, OAHH Pa3 10 TePMETU3ALNH, a 3aTEM elle pa3 Mmocie.

JlioGast Takasi rapaHTHsI PEIOCTABISIETCS] HCKIIOYHTEIBHO B COOTBETCTBHHU € YCJIOBHSIMH COTJIAIICHHMS O TIOCTaBKE (J0r0OBOP HA MOCTABKY HJIM APYTrHe JIOKYMEHTBI B COOTBETCTBHH
¢ JeCTBYIOIMM 3aKOHOAaTenbcTBOM). MH(pOpMarus npeicTaBleHHas B 3TOM JOKYMEHTE He MpEIIoyiaraeT rapaHTHU U OTBETCTBEHHOCTH «DiIeKTpyM AB» B OTHOLIEHHH HCHOJIb30BaHUM
Takoil MH(pOPMALMK U NMPUTOJHOCTH M3aenuil 1 Bameit anmaparypsl. JlaHHbIe, cofiepKaluecs: B 3TOM JOKYMEHTE, IPe[HA3HAYCHBI HCKITIOUMTENIBHO 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 pasperueHs! Ui TIPUMEHEHHs B MPUOOpax M CHCTEMaX JKU3HEOOECNeYeH!s M CHEUNAIbHOI TeXHHKH, 6e3 MHCbMEHHOTO COIJIACOBaHHS C
«Onextpym AB».

Ecnn Bam Heo6XoanumMa HH(BOPMAIHS 0 IPOAYKTE, HPEBBINIAIONIAs JaHHbIC, IPHBEICHHBIC B 3TOM JIOKYMEHTE, HIIH KOTOPas OTHOCUTCS K KOHKPETHOMY HPUMEHEHHIO HalIeH mpo-
JIYKIIUH, TIOXKayiicTa, oOpamaiitech B oQHC MpoJax K MEHEKEPY, KOTOPBIH SBISIETCS OTBETCTBEHHBIM 3a Bamre npeanpustue.

HWnoxenepsl «OnekTpyM AB» MMEIOT GONBINOMH ONBIT B pa3pabOTKe, IPOM3BOACTBE M MPUMEHEHHH MOIIHBIX CHJIOBBIX NPHOOPOB M MHTEIUICKTYa bHBIX JPAiBEPOB JUIS CHIIOBBIX
npuOOPOB U yXKe peaTn30BalH OONBIIOE KOMHYECTBO HHANBUIYATbHBIX pelleHni. Ecan BaM Hy)XKHBI CHIOBBIC MOAY/IH MM APaiBepsl, KOTOPBIC HE BXOAAT B KOMILIEKT MOCTABKH, a TaKXKe
U3JIeNNs ¢ OTIMYMAMH OT CTaHAAPTHBIX IPHOOPOB B XapaKTEPHCTHKAX MM KOHCTPYKI[MH O0OpalaiiTech K HAIIMM MEHE/DKepaM H CHEIHAINCTaM, KOTopble Ipe/oxaT Bam nyumiee penienne
Barmeit 3amaun.

«OnextpymMm AB» ocrtaBisier 3a co60if IPaBO BHOCHTh N3MEHECHHUS 0€3 JONOIHUTEIFHOTO YBEIOMICHHS B HACTOSIIIEM JOKYMEHTE JUIsl IOBBIICHHUS HAJICKHOCTH, (yHKIIHOHAIBHO-
CTH ¥ YIy4IICHUs JU3aiiHa.
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1 OBIIME CBEJIEHUA

Hpaiisep IGBT- u kapbun-kpemuueBsix Tpanzuctopon [IP220011-b2 (manee —npaiiBep) MOIIHBIX TpaH-
3UCTOPOB C 3aBUCHUMBIM YIIPaBJICHHEM IpeIHa3HAYeH ISl TalbBAaHUUECKU Pa3BA3aHHOIO YIPABICHUS ABYMS
MOIIHBIMU KapOuI-kpeMHueBbiME Tpanzuctopamu (SIC-MOSFET) wiu IGBT-tpan3uctopamu ¢ mpenensHO
nonyctumbiM Hanpsbkennem 10 1700 B B koncrpyktuse «EconoDualy. [lpaiisep sBasiercs ycunurenem — Gop-
MHUPOBATEJIEM CUTHAJIOB YIPABJIEHMs 3aTBOpPaMM TpaH3UCTOPOB ¢ yacTtoTod 10 200 xI'm. JpaiiBep coaepkuT
BCTPOCHHBIH ragpbBaHruecKu pasBszanubiii DC/DC-npeobpas3oBateiib, 00eCneunBaromii HEOOXOIUMBIE YPOB-
HU OTIHPAIOIINX U 3aIUPAIOIINX HAMIPSDKEHUIA HA 3aTBOPE TPAH3UCTOPA.

IIpu nocraBke apaiiBep HACTPOEH HA MOPOr BKJIIYEHHUS 3aIIUTHI OT NMepeHaNpsKeHUs KOJIeK-
Top-3MuTTep paBublii 900 B (mxammnep J1). [Ipn HeoOX0AUMOCTH YCTAHOBKH APYrUX 3HAYEHHUH CJieyeT
MOMEHATH He00X0UMbIe TKaMIIepbl.

O06o3HaueHue ApaiiBepa Mpu 3aKaze:

AP22000M - b2

apavnsep

OBYXKaHanbHbIA

WMYNbCHBIA TOK, A

BCTPOEHHOE NUTaHWe
(DC/DC npeobpazosaTtens)

KQHCTPYKTUBHOE UCNONHEHKWE

2 COCTAB JIPAMBEPA

2.1 lpaiiBep — neyaTHas IjiaTa ¢ yCTaHOBJIEHHBIMH Ha Heil MonyneM apaiisepa (M/I), BBIIOJTHEHHBIM B
IepMETUYHOM IIJIACTMAaCCOBOM KOPITyCe, HEOOXOAUMBIMUA HAaCTPOEUHBIMU AJIEMEHTAMHU U pa3beMaMH Ui MOJ-
KJIFOUEHHS YIIPABIIIEMbIX TPAH3UCTOPOB U CUTHAJIOB YIPaBJICHUS.

2.2 B cocras nipaiiBepa BXOJAT cleayromue GyHKINOHAIbHbBIE Y3IIbl:

a) CcTa0uWiIM3aTOp HANpSOKEHWs] MUTaHUS JpaiiBepa ¢ 3allUTOM OT HEMpPaBUIBLHOW MOJSPHOCTH
BKJIIOUEHUS;

6) BctpoenHsli DC/DC npeobpazoBatenb co cTaOuaM3anueil ypoBHS OTHUPAIOIIETO M 3aluparo-
LIETO HAIIPSDKEHUS Ha 3aTBOPAxX YIPABIIIEMBIX TPAH3UCTOPOB;

B) BXOJHas JIOTHKA;

I) cXeMa ylpaBJIeHHUs 3aTBOPAMHU YIPABISEMBIX TPAH3UCTOPOB;

J1) CXeMa 3alllUThl OT MOHMKEHHOT'O U MOBBIIIEHHOTO HAINPsDKEHUS Ha 3aTBOPE YIPABIISIEMbIX TpaH-
3MCTOPOB;

€) CcXeMa 3allUThl YIIPaBISIEMbIX TPAH3UCTOPOB OT MEPErpy3KHU Mo TOKY.



3 ®YHKIIMOHAJBHBIE OCOBEHHOCTH JIPAWBEPA

3.1 [paiiBep oOecreunBaeT cieAyouye (GyHKIMM YIPaBICHHUs, KOHTPOJS M 3allUTHl YIPaBISAEMOTO
TpaH3UCTOpa:

a)

6)
B)

r)
)

e)

)
3)
u)
K)

)

KOHTPOJIb HANPSDKEHUS HACBILIICHUS HA KOJUIEKTOPE YIPABIIEMOro TPAH3UCTOPA, €ro 3aIlUTHOE OT-
KJIFOUEHUE TPU BBIXOJI€ U3 COCTOSTHUS HACHIIICHHUSI,;

PETYIHUPOBKY MOPOra 3alIUTHOTO OTKIIOYSHHUS 110 HAPSXKEHUIO HACHIIICHHUS;

o0ecrieyeHre IaBHOTO Nepexoa ApaiiBepa U3 akTUBHOT'O COCTOSIHUSL B HEAKTUBHOE MIPU aBapUHHON
CUTYaluu (BBIXOJ] YIIPABJISIEMOI0 TPAH3UCTOPA U3 PEKUMA HACBIILCHUS);

OJIOKMPOBKY yIpaBJICHUsI IPU aBapUMHOIN CUTYyallHH;

CUTHAJIM3ALUIO O HUIMYNUY aBAPUKWHON CUTYALMH,

PEryIUpPOBKY BpPEMEHH BKJIIOUEHUS - BBIKJIIOYCHHUS YIPABIIEMOr0 TPAH3HCTOpPA MyTEM M3MEHEHUS
COIIPOTHBIICHHUS PE3UCTOPOB B BhIXOAHO# 1enu (Ron, Roff);

OJIOKMPOBKY OJJHOBPEMEHHOTO BKIIFOUCHHUSI BEPXHETO U HIKHETO IUIeYa;

3aJIepKKy Ha MEePEKIIIOYCHNE BEPXHETO U HIKHETO IUIeYa;

PETYIHUPOBKY 33/IEPKKU Ha MEPEKII0YCHHE BEPXHET0 U HIKHETO IJIeya;

KOHTPOJIb HAIPSDKCHUH MUTaHMS apaiiBepa (BCTpoeHHbIe KommapaTopsl) Ha Beixoge DC/DC mpeo6-
paszoBares;

3aIUTY YIPaBIIEMOro MOAYJISI OT Meperpena.

3.2 I'abapuTHBIN YepTEX NMpHUBEIEH HAa pUCyHKE |, (GyHKIMOHATBHAS cXxeMa ApaiiBepa n300paxxeHa Ha
pucyHke 2, Ha3HaueHue BeIBOJ0B XP1 nmpuBeneno B Tadnuie 1, rpaduku, nosicHstonme padoTy apaiiBepa mpu-
BeJICHBI B pazjerne 8.
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Pucynox 1 — I'abapuTHbIit yepTex apariBepa
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Pucynok 2— @yHKIMOHaIbHAs cXeMa JpaiiBepa

3.3 Ha3znaueHue BBIBOJIOB ITpHUBEIEHO B Tabnue 1.

Tabmuna 1 — Haznauenue BeiBosioB XP1

C1

G1

E1C2

G2

E2

Howmep O6o3HaueHue
Ha3nauenue BBIBOJOB

BBIBOJA BBIBOJIA

1 - He 3ageiictBoBaH

2 GND OOmmii neneii NUTaHus ¥ yIpaBIeHUs

3 - He 3aneiictBoBan

4 GND OOmwmii 1iereli NMMTaHus ¥ yIIPaBICHUS

5 Vce [lutanue +15 B

6 GND OOt nerield NTUTaHUS U YIIPABICHUS

7 Vcc [lutanme +15 B

8 GND OOnwmii 1iereli MMTaHus ¥ yIIPaBICHUS

9 S02 BriBoj curnana ommOKu (OTKPBITHIN KOJIEKTOP)

10 GND OOmmii ieneii NUTaHus ¥ ypaBJIeHUs

11 INb Ynpapastoluil BXoJ KaHaia 2

12 GND OOt meneld NTUTaHNS U YIIPaBIECHUS

13 SO1 BriBoa curnana ommOKu (OTKPHITHIN KOJUIEKTOP)

14 GND OOmmii nieneil NMTaHus ¥ yIpaBJIeHUs

15 INa Ynpasastomuii Bxo KaHana 1

16 GND OOt enel NTUTaHNS U YIIPaBIECHUS

17 — He 3aneiictBoBaH

18 GND OOt eneld TUTaHNS U YIIPaBIECHUS

19 — He 3aneiictBoBaH

20 GND OOmmii neneii NMUTaHus ¥ yIpaBICHUs




4 OCHOBHBIE U ITPEJEJBHO-10OIIYCTUMBIE ITAPAMETPbBI

OcCHOBHBIE U NIPeNIENbHO-I0MTYCTUMBIE TTapaMeTPhl IPECTABIICHbI B TAOIHIIE 2.

Ta6mmma 2 — OCHOBHBIC U TIPEACIBHO-0IMYCTUMBIE apaMeTpsl (pu T = 25 °C)
3HayeHue
Ennnuna
[Tapametp O6o3HaueHme HE HE [Ipumeuanus
WU3MEPCHHUS THIT
MEHee Oonee
[Tapametpsl 610ka DC/DC
HanpspkeHnue nuraHus Us B 13,5 15 16,5
Tok moTpebIeHNs X0JIOCTOrO X0Aa Is MA — 90 120 |, =0Tn
o IO/ HATPY3KOU CM.
MakcuMalTbHBIH TOK TIOTPeOIeHIUS Is max MA - - 550 JLHArpy
PUCYHKH 5 1 6
MOIIHOCTS BCTPOCHHOT'O HCTOYHHKA
o IS KaXKIOTO
MUTaHUS BBIXOJHOM YaCTH MOYJIA Pocioe Bt 3 — — canana
JpaliBepa
[TapameTpsl MOHUTOPA HANPSKCHUS
[Topor BKITIOYEHHS 3aITUTHI Uuvio- B - 11 - DC/DC
BBIXO]I
[Topor BEIKITFOUEHNS 3aIIUTHI Uuvio+ B — 12 -
ITapameTpbl TEMIEPATYPHOM 3alIUTHI
ConpoTHBIIEHUE TEPMOPE3UCTOPA, CO-
OTBETCTBYIOIIIETO CpadaThIBAHUIO 3a- R: Om - 490 - -
TTUTEI
Temnepatypa MOAyJIsI, COOTBETCTBYIO- T o 95
11as1 cpabaTHIBAHMIO 3ALIUTHI B
['ucrepesuc TemmnepaTypHON 3aIUTHI n % 10 13 - -
[TapameTpsl BXOZOB yIpaBJICHUS
BxonHoe HampspKeHHE BRICOKOTO YPOBHS Ui B 3 5 5,6
BxonHoe HampspKeHHEe HU3KOTO YPOBHS UL B -0,6 0 0,8 -
Bxoanoe conpoTtusieHue Rin KOm - 2 -
Bpemennsle mapameTpsl
Bpewmst 3a1epKK1 BKIIFOYEHHS U BBI- .
P s1ep td (in-out) MKC - - 0,5 |cm. pucynok 10
KITFOUEHHMSI BXO-BBIXO/T
«MepTBoe» BpeMsi MeXIy H3MEHEHUs- HaCTpaMBaeTCs Io-
MU CHTHajJa Ha BBIXOJAaX IEPBOrO U tro MKC - 0,25 - TPEOHTENEM; CM. PH-
BTOPOT0 KaHAJIOB CYHOK 9
0e3 Harpy3KH;
MaxkcumanbpHas pabodasi 9acToTra frnax k[ — — 200 PY3KH,
CM. PUCYHKH 5 11 6
HaCTpanuBacTCs 110~
Bpewst 3agepxku cpabaTbIBaHUs 3aIU-
tsLock1 MKC 0,75 — - TPEOUTENEM; CM. PH-
THI TI0 HCHACKHIIIICHHUIO
CYHOK 8
Bpemst O0KMpPOBKY YITPABISIEMOTO
tBLOCKz MC - 100 - -
TPaH3UCTOPA MTOCIIE «aBAPHI»
Bpems nimaBHOTO aBapUHOTO OTKIIIOYE-
p P toff MKC — 0,75 - -
HUS YIIPABJIIEMOT0 TPaH3UCTOPa
Bpems 3a7epkKu BKIFOUESHHUST CUTHAIA
td(on—err) MKC — — 2 —
aBapuu
BrIxo/1HBIE TapaMeTpsl
BrixomHOE HanpsoKeHNE BEICOKOTO
ypOBHSL P Uon B +14 +16 +18  |Bo Bcem manazone
B JAOIYCTUMBIX HaArpy-
BIXOHOE HAIPSHKCHHE HU3KOI'O YPOB-
A P P UoL B -4 -5 -6 |30k
HS
MakcumalIbHBIH BBIXOAHON UMITYJIbC- | A 20 22
HBIﬁ TOK BKJTIOUCHUS Omax on HaCTpanuBacTCs 10~
v v TpebuTeneM; CM. pu-
MakcHuMabHBIN BEIXOAHON HUMITYIIbC- 7
%1 IOmax off A — -25 -20 CYHOK
HBIN TOK BBIKITFOUEHHS
CpenHuii BBIXOTHOM TOK lo MA - - 130 |ma xaxplil KaHaT
Bpewmst HapacTaHus U criaia BEIXOTHOTO
p p A A t o HC - - 150 |cwm. pucyHok 10
CHUTHAJIa
MakcuMalbHBIN TOK BBIXO/a CUTHAIA
IeRR max MA - - 20 -
aBapuu
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[Tponomxenne TabIUIIBI 2

T, 3HaueHue
[Tapametp O6o3HaueHHe JUTHAIL HE HE [Ipumeuanus
WU3MEPCHHUS THUI
MeHee Oonee
MaxkcruManbHOe HallpsDKEHUE BBIXOa
UERR max B - - 20 -
CUTHAJIa aBapyH
OcTaTo4HOE HAIPSHKEHUE BBIXOJIA CUT-
P A Uo err B - 0,3 0,7 |mpu lgrr =20 MA
HaJia aBapuu
Hampspkenue HachIeHus, COOTBET- H
CTBYyIOIIlee CpabaTHIBAaHUIO 3AIUTHI TIO Untc B - - 5,8 -
HEHACBHIIICHUIO
[TapaMeTpbl U30ISAIIH
MaxkcuManbHO JTOIycKaeMoe o0paTHoe
Fony P UCmax B - — 2000 —
HamnpspKeHUE Ha KOJIEKTOpe
HanpsbkeHue 30511y MKy BXOJI0M
P 1 y A UISO(IN-OUT) B — — 4000 DC, 1 mun
Y BBIXOJIOM
Hanpspkenue u3051s11H MEXTy BBIBO-
P y UisoouTi- ouT2) B - - 2000 |DC, 1 mun
JTaMH TIEPBOTO ¥ BTOPOT'O KaHAJIOB
KpuTnueckas CKopocTh U3MEHEHUS
P P (dU/dt)., KB/MKC - - 20 -
HaIpPSOKEHUS Ha BBIXOJIC
[lapameTpsl 3aIUTHI OT epEeHAIPSHKEHUS
Hanpspkenue cpabaTeiBaHUS 3aIIUTHI B 900 3 yeranossien J1.1(2)
OT NepeHANPsKEHUS KOJUIEKTOp- Uac B
SMUTTEP YIPABISIEMOTO TPAH3UCTOPA — 1300 — ycranosien J2.1(2)
[TapameTpsl yrpaBisieMoro TpaH3uCTopa
MaxkcuMalIbHO JIOITyCTUMOE HalpsiKe-
Aoty p Uc (Ups) B - - 1700 -
HUE YIPABISIEMOT0 TPAH3UCTOPA
[TapaMeTpsl KCIUTyaTallii U XpaHEHUS
Pabounii nnanazon temmeparyp Ta °C -40 - +85 -
TemnepaTypa XxpaHeHUs Ts °C -45 — +100 —
5 PABOTA JPAMBEPA

[Momaua «ror.1» Ha ynpasistoumid BxoJ «INa» wnmn «INb» npuBeneT Kk OTKpBITHIO COOTBETCTBYIOIIETO
Th
YIPaBISIEMOT0 TPAH3UCTOPA. Y BEIMUCHNE [1a/ICHASI HATIPSDKCHUSI B OTKPBITOM COCTOSIHUM OoJiee, 4eM Ha {J, . 32

BpeMs, MpeBbImnaoniee {gock1, MPUBEAET K CpabaThIBAHUIO 3AITUTHI 11O MPEBHIIICHUIO MAJICHUS HAIPSHKCHUS B
OTKPBITOM COCTOSHMM (3allUTa 10 HEeHAchlleHu0). [Ipy BO3HMKHOBEHUM aBapUtHOM CUTyallMM OTKPOETCS
TPAaH3HUCTOpP, BKIFOYCHHBIA IO CXEME C OTKPHITBIM KoJueKTopoM (BbBOABI «SO1» m «SO2»). Yepes 100 mc
BHYTpEHHEH cXxeMoi OyeT Npou3BeieH cOpoc aBapuifHON CUTYalluH, U 10 TepeiHeMy (pOHTY CUTHala yrpas-
neHust «IN» Oyner oTKpBIT ynpaBisgeMblil TpaH3ucTop. B ciyuae, eciau npuynHa aBapuiiHOM cUTyalluu He ObLia
yCTpaHeHa, UK 3alUThl TOBTOPUTCS.

CHWKEHUE HATPSHKCHUS TUTaHUS paiiBepa WM YBEIMUSHHE HAarpy3KH (CM. PHCYHOK 7) 10 YPOBHS TIO-
pora cpabaTbIBaHUs 3aIUTHl OT TOHM)KEHHOTO HAIpsDKEHUS MUTaHus apaiiBepa Uyyio- IPUBEIET K 3aKPBITHIO
YIIPaBIISIEMOTO TPAH3MCTOPA HE3ABUCHMO OT BXOAHBIX CUTHAIOB ynpasienwus. [1o mopory cpabaTsiBaHuUs 3aIIn-
Thl OT IOHIKEHHOT'O HaNpsbKeHUs nutanus apaiisepa Uyyio+ CUTHAIIBI yIpaBieHHs BoccTaHoBsATcs. IIpu cpa-
0aThIBAHWY 3aLIUTHI OT MOHKEHHOTO HAPSDKSHUS MIATAHMSI CUTHAI OIIMOKK Ha Bbixomgax «SO» He MmosBIseT-
csl.

[Tpu momadue Ha Bxoxabl «INa» u «INby» omHOBpeMeHHO «I0T. 1» MpOM30HIET OJIOKUPOBKA YIIPABICHHS U
yIIpaBJisieMble TPAH3UCTOPHI OYAYT 3aKPBITHI, P 3TOM CUTHAJIU3AIMHM O HAJMYMUU OMIMOKM Ha BBIXoJaX «SO»
HE TTOSIBIISIETCSI.

[Tpu cpabaThiBaHuMM TeMIepaTypHOW 3amMThl paboTa JpaiiBepa OyneT 3a0J0KHpOBaHA O MOMEHTa
CHIDKEHHsI Temreparypbl Moayiist Ha 10% ot Temmeparypbl cpabaThIBaHUsI, IPA ATOM CHUTHAJa aBapud HE I10-
ClIeyerT.

JuarpaMmebl, osICHSIIOIKUE paboOTy ApaiBepa, MPUBEIECHBI HA PUCYHKaAX 3 U 4.
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Pucynoxk 4 — ®yHkumMoHanpHas quarpaMma padoThl JpaiiBepa

6 PEKOMEHJIAIITMM TTO MOJIKJIIOYEHUIO JPAVBEPA

INa, INb — ympaBnsiromue Bxozsl. YrpapieHue apaiiBepom omucaHo B pasjene «Pabdora apaiiBepay.

SO1, SO2 — BbIBOIBI, CHTHAIM3UPYIONINE O BOSHUKHOBEHUH aBapUfHON CUTYyalnu. BBIBOIBI ITpecTaB-
JSI0T cOO0M OTKPBITHIA KOJUIEKTOP TPaH3MCTOpPA cXeMbl 3aluThl. [Ipu 3TOM TpaH3ucTop OyaeT OTKPHIBATHCS
TOJIBKO IIPY aBApUMHOW CHUTyallMH, BBI3BAHHOM MEPErpy3KOM CHUIIOBOTO TPAH3UCTOpA IO TOKY; IPU CHUKEHUU
HAIpsOKEHHS MUTaHus IpaiiBepa 10 ypoBHs «Uuvlo-» TpaH3ucTopsl OyayT 3aKphITHI HE3aBUCHMO OT BXOIHBIX
CUTHAJIOB YNPAaBIEHUS (CUTHAJIBI BOCCTAHOBSTCS INpPH JOCTHKEHUU YPOBHS IUTAHMS, COOTBETCTBYIOLIETO
«Uuvlo+»), omnako curHanuzanuy o0 omMOKe B JaHHOM CUTYaIlMU He mocieayer. Takke He MOoCleayeT CurHa-
JU3alliy B Cllydyae OJHOBPEMEHHOM IMOJayd Ha YHPAaBJISIOLUINE BXOJbl CUTHAJIOB, COOTBETCTBYIOIIUX <«IOT. 1,
XOT$ BBIXOZHBIE TPAH3UCTOPBI OYAYT 3aKPBITHI.

Vdc — Bxox nuTanus apaiiBepa. [Ipu yMeHbIIEHUH HANPSHKCHUS! TUTAHUS IpaliBepa YMEHBIIACTCS BBI-
xonHoe HanpspkeHne DC/DC — npeoOpasoBarens. Ecnu nutanne MeHbIIe JOIMYCTHMOTO YPOBHSI, BXOJTHAS CXe-
Ma MOKeT paboTaTh MCIPABHO, OJJHAKO Ha 3aTBOpaX YHPaBJIseMbIX TPAH3UCTOPOB HANPSKEHHE MOXKET YIacTb
10 ypoBas «Uuvlo-» u cpaboTaeT 3anmra OT MOHMKEHHOTO HANPSDKEHUS B 3aTBOPE.

Tok moTpeGieHus Mo BXOAY MuTaHus coctarisieT He Oonee 120 MA 6e3 Harpysku. [Ipu mogxiroueHNH
TPAaH3UCTOPOB TOK MOTPEOJICHHUS YBETMUMBACTCS Ha BEIMYMHY TOKa Mepe3apsiiIki 3aTBOpPa U MOKET JOCTHraTh
550 MA (paBHas Harpyska st 00oux kanaaoB). [Ipu 6osbirem Toke morpebienus DC/DC — npeobpazoBareb
MOJKET BBIMTH M3 CTPOsl, JINOO, MPH KPAaTKOBPEMEHHOM IPEBBILIICHUN TOKa moTpediaenus B 550 MA, BBIXOAHOE
nanpspkenns DC/DC — mpeoOpa3oBareiss yMEHBIIUTCS 10 HEAOMYCTHMOIO YPOBHS M cpabOTaeT 3aliuTa o He-
JOHAIIPSHKEHUIO, YTO NPUBEAET K HEKOPPEKTHOMY YIIPaBJICHUIO TPaH3UCTOpOM. B ciiydae, ecnu Harpyska Io
KaHaJIaM pacrpejiesicHa HEPaBHOMEPHO, TO TOK MOTPEOJIECHUS OJTHUM KaHAJIOM HE JOJDKEH MpeBbImath 250 MA.
Tok nmoTpeGieHust 3aBUCUT OT YaCTOThI CUTHAJIA YIPABICHHS, OT 3HAUEHUH COMPOTUBICHUN 3aTBOPHBIX PE3U-
CTOPOB U OT BXOJHON €MKOCTH 3aTBOpa (CM. pUCYHOK 6). IIpu skcrutyaTanuu apaiiBepa CleayeT AeNaTh Io-
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IIPaBKy Ha TOK MOTPeOJICHUS B 3aBUCUMOCTH OT TPAH3UCTOPOB, HAa KOTOpbIe OyaeT paborarts Apaiiep. ObmacTb
Oe3omacHoll paboThI paiiBepa B 3aBUCUMOCTH OT EMKOCTH Harpy3kKH U 4acTOThI IIPEJCTAaBICHA HA PUCYHKE 5.

GND — o6muii BBIBOA IIETIel MUTAHUS U YIIPABJICHUSI.

Pe3ucropel RAtl Rdt2 —Bpems3agaromniue pe3sucTOpbl HACTPOHKHU 3aICPXKKH Ha MEPEKITI0YSHHE MTEPBO-
ro ¥ BTOPOTo KaHasoB. Pe3ncropaMu perynupyercs BpeMsl 3aJIep>KKH BKJIFOUEHUS: TIPU YCTAHOBKE PE3UCTOPOB
pa3HbIX HOMMHAJIOB 3aJiep>KKa Ha MEPEeKII0YEHUE 110 IepeHUM (GPOHTaM YIIPABJIAIOLINX UMITYJIBCOB IIEPBOTO U
BTOPOTO KaHAJIOB Oy/ET Pa3Mu4HON. 3aBUCUMOCTh BPEMEHH 33JCP>KKH OT HOMHHAJIa PE3UCTOPOB IPUBEICHA HA
pucynke 9. Ilpu mocraBke ycTaHOBJIEHBI PE3UCTOPbl HOMUHAIOM 1 OM, 4TO COOTBETCTBYET MUHUMAJIBHOMY
«méptBomMy» Bpemenu (0,25 Mkc).

Konaencaropsi Cpi, Cpy — Bpemsizaaroliyie KOHACHCATOPbI 33J€P>KKH BBIKIIOYEHUSI COOTBETCTBYIOILIE-
ro yInpaBJIIeMOro TPaH3UCTOpa MpH Meperpy3ke Mo TOKy. 3ajepkka Ha cpabaThlBaHUE 3alllUThl HEOOXOAMMA
Uil M30eraHus JIOXKHBIX cpabaThIBaHUI MO MEPEXOJHBIM MpoLeccaM NpU BKIIOUEHUH. [l yBelIW4YeHHs 3a-
TEePKKH cpadaThIBAaHMSI 3aLIUThI, PEKOMEHIYETCSl YCTaHABIMBATh KOHACHCATOPHI ¢ HOMUHAJIAMH, YKa3aHHBIMU
Ha pucyHke 8. [Ipu mocTaBke ycTaHOBIEHBI KOHJEHCATOPHI EMKOCTHIO 100 md, 9TO COOTBETCTBYET UIUTEIHHO-
CTH 3aJIepKKu 1 MKc (THrl.).

G1, G2 — BBIBOABI, ITpeIHA3HAUYEHHBIE /TSl TOAKIIIOYECHHUS 3aTBOPOB YIIPABIIIEMBIX TPAaH3UCTOPOB.

3atBopHbie pesuctopbl (Ronl Ron2 Roffl, Roff2) Heobxoaumbl aisi yMEHbIIEHHS MaKCHMAaIbHOTO
UMITYJICHOTO TOKa. [lomyckaeTcsi ycTaHOBKa pe3uCcTOpOB JI000ro HomMuHaia, B Tom uuciie 0 Om. Jlomyckaercs
YCTaHOBKa PE3UCTOPOB Pa3HbIX HOMUHAJIOB. 3aBUCUMOCTb BBIXOJHOTO MMIIYJIbCHOI'O TOKAa OT HOMMHAJIOB 3a-
TBOPHBIX PE3UCTOPOB IIpHUBE/ICHA HA pUcyHKe /. IIpu nocTaBke yCTaHOBJIEHBI PE3UCTOPBI C CYMMAapHBIM COIPO-
TuBJIeHUEM 110 1 OM Ha BKJIFOUEHUH U BBIKJIIOYECHUH.

C1 — BBIBOJ MOJKIIIOYEHHUS KOJJIEKTOpA YINPaBIsIEMOro TpaH3UCTOpa KaHaia 1. BeiBoa mpenHasHaueH
JUTSL KOHTPOJISL TIAZICHUsT HANPsDKEHUs (3aluTa Mo HACBIEHUI0) Ha TpaH3uctope. [Ipu 3TomM 3HaueHue mnopora
cpabaTeIBaHus 3alIMTHI paBHO 5,8 B (Tum).

E1C2 — BbIBOJI TMOAKIIOYEHUS KOJUIEKTOpPA YIPABISIEMOTO TPAH3UCTOpPAa KaHAMa 2 W TOAKIIOYCHHS
SMHUTTEpa KaHaua 1.

E2 — BbIBO/I HOJKIIIOUEHUS SMUTTEpa KaHaia 2.

T1, T2 — Bxoxbl NOJKIIOUYEHUS TepMopesucTopa. CpabaTbIBaHUIO TEMIEpaTYPHOH 3alUThl COOTBET-
CTBYET yBEIMUYEHHE COMPOTHBIEHUS TepMopesucTopa 10 490 Owm (tum). Ecnu TemneparypHas 3amuTa He Tpe-
OyeTcsi, TaHHbIE BBIBOJIbI IOJKHBI OBITh HE 331€1ICTBOBAHBI.

J1, J2 — mxamrepsl, MOAKITIOYAONINE 3aIUTY OT MEPEHANPSIKCHUS KOJUIEKTOP-IMHUTTED YIPABIISIEMBIX
Tpan3uctopos. [Ipu 3Tom nonoxenuto J1.1(2) coorBeTcTBYeT HanpsbkeHue cpadbarbiBanusg 900 B, monoxxenuto
J2.1(2) cootBercTByeT 1300 B.

7 PEKOMEHIAIIMHA 1O HACTPOMKE APAMBEPA

JIi1st osydeHust ApaiiBepa MOJHOCTBIO aHanmoruuHoro plug-n-play npaiisepy 2SP0115 mist KOHKpETHOTO
MOJTyJIsl PEKOMEH/YeTCsl IPUIEPKUBATHCS CIIETYIOLIEH METOUKY:
a) oTkmounTh apaiisep 2SP0115 ot Momysst, MeXIy BBIBOJAMH KOJUIEKTOpA M AMHUTTEpa ApaiiBepa, Moi-
KITIOYUTh UCTOYHUKH TIOCTOSTHHOTO HANPSDKEHUS, KOHTPOJIMPOBATh CUTHAJ Ha 3aTBOPAX;
0) moaaTh ympapIsIONINE CUTHAIIBI U U3MEPUTH «MEPTBOE» BpeMsl Ha NepekitoueHue (1o yposHio 0 B);
B) IUIABHO MMOJHHMMAs HaNpsHKEHHE HAa MCTOYHUKAX, MMUTHPYIOIIUX HANpsDKCHUE HACHIIICHHUS TPAaH3UCTO-
pa, I3MEPHTH HaNpsHKEHUE CpabaThIBaHUSI 3AIUTHI;
I') OTHOCHTENIFHO IOpOTa CpadaThIBAHUS 3aIIUTHl YBEITUYUTH HANPSHKEHUE B JBA pa3a U U3MEPUTH 3a/IePiK-
Ky cpa0aThIBaHUS 3aIIUTHI 10 HEHACBIIICHUIO;
I) CHSTHh PEKUM aBAPUIHON CHUTYallMH, BBICTABHTH YacTOTy ympamisromero curtana ot 0,1 go 1 k[,
MEXIy 3aTBOPOM U SMUTTEPOM MOJAKIOUYUTE RC-1ernouky (pe3ucTopoM K 3aTBOpPY) HOMHUHAIAMHU
0,1 Om / 1Mk® (KOHIEHCATOP HEMOJISIPHBI). BKIIIOUNTE paliBep W U3MEPHUTH NaJIeHUE HANIPSDKEHUS Ha
pe3ucrope (U3MepeHre UMITYJILCHOTO TOKa JpaiiBepa);
e) Hactpouth apaiisep AP2200I1-b2 B cooTBeTcTBMY € TapameTpamu apaiiepa 2SP0115:
— pesucropamu Rdt B cooTBeTcTBUH C pCYHKOM 10 BBICTaBUTH «MEPTBOE» BPEMS;
— xoHnzeHcaropamu Ch B COOTBETCTBUH C PUCYHKOM 9 BBICTABHUTh JUTUTEIBHOCTH 33/IEPIKKHU cpada-
THIBAHHS 3aIIUTHI;
— pesucropamu Rg on(off) B cooTBeTCTBHYU C PUCYHKOM 8 BBICTABUTH BBIXOJHON MMITYJIbCHBIN TOK.
) aHAJIOTMYHO MpoBepke ApaiiBepa 2SP0115 u3MepuTh nosydeHHbIe mapaMeTphl apaiiepa J(P220011-b2,
yOeIMBIINCH B UX COOTBETCTBUH;
3) TOJKJIIOYUTH JpaiBep K CHIIOBOMY MOAYIIO U YOEIUTHCSA B TOM, UTO MpeoOpazoBaTeb paboTaeT aHaIO-
TMYHO BapuaHTy ¢ apaiiBepamu 2SP0115.
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8 TPA®UKH, MOACHAIOIINE PABOTY JIPAWBEPA
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Pucynok 5 — I'paduk o6mactu 6e3omacHoi paboTh
npaiiBepa B 3aBUCUMOCTHU OT YacCTOTHI
Y EMKOCTHU Harpy3ku

Pucynok 6 — I'paduk 3aBUCUMOCTH BBIXOJIHOT'O Harpsi-
JKEHUS OT TOKa MOTpeOsIeHus
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Pucynok 8 — I'paduk 3aBUCIMOCTH ATUTENBHOCTH 3a-
JIEPKKH BKJIFOUEHUSI 3aLUTHI 10 HACHIIIEHUIO OT HOMU-
Haja noJcTpoeyHol EMKOCTU Cine

Pucynok 7 — I'padpuk 3aBUCUMOCTH BBIXOJJHOT'O M-
IIyJICHOT'O TOKAa OT HOMMHAJIA 3aTBOPHBIX PE3UCTOPOB
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riae IN — BxomHo# curHan ynpasinenus; G — curaan Ha

Pucynok 9 — I'paduk 3aBUCUMOCTH AITUTEIBHOCTH 3aTBOPE YNPABISEMOr0 TPAH3UCTOPA
«MEPTBOTO» BPEMEHN OT HOMHHAJA MTOJCTPOCYHBIX Pucynok 10 — lnarpamma, nosicHsiro11asi Bp€MEHHBIE Ta-
pe3uctopoB Ryt paMeTpbl MOAYJIS IpaBepa
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9 PEKOMEHJAIIU DKCIUVIYATAIIUU

9.1 TpeboBaHusl yCTOHYUBOCTH IPU MEXAHMUECKUX BO3IACHUCTBUIX

Mexanuueckue BozaeictBust st apaiiBepos - mo [OCT 20859.1 ¢ yrouneHusiMH, IPUBEICHHBIMH B Ta0-

jmne 3.

Tabmuia 3 - TpeOoBaHws 110 YCTOWYMBOCTH IPAIBEPOB K MEXaHMYECKHM BO3JICHCTBYIOIIMM (PaKTopam

BHreninuii Bo3aelicTByonmi GaxTop 3HavyeHne BHEIIHETO BO3JCHCTBYIONIEr0 haKTopa

CI/IHYCOI/IHa.]'H)HaSI BI/I6paHI/DI§

- IWama3oH 49acToT, I'11;
- aMIIATY 1A yeKoperus, M/c? (Q)
Mexanuueckuil yaap OAMHOYHOTO IEHCTBHUS:
- HKOBOE YIapHOE ycKopenue, M/c> (g);
- JUTUTENBHOCTh UMITYJIbCA YAAPHOTO YCKOPEHHS, MC

0,5 - 100
150 (15)

40 (4)
50

I'pynna ycroitunBocTu ApaiiBepoB K MEXaHU4YECKUM Bo3zaencTBusaM - M27 o I'OCT 17516.1.
B TexHMueckn 000OCHOBaHHBIX CIy4asixX, [0 TPEOOBAHHIO KOHKPETHBIX 3aKa34YMKOB, IpaiiBEpbl MOT'YT H3TO0-
TaBJIMBATHCA U JUIs IpYyrux yciaosuil akcmtyarauuu o 'OCT 17516.1.

9.2 TpeboBaHUs yCTONYMBOCTH MPU KIMMATHUECKUAX BO3/ICHCTBHUSX.

Knumatuueckue Bozaeiictus - no 'OCT 20859.1 ¢ yrouneHusimu, npuBeIcHHBIMU B Tabnuie 4.
Tabmuna 4 - TpeboBaHusI M0 YCTOMYMBOCTH K KIMMAaTHYECKUM BO3JICHCTBYIOIINMM (haKTOpam

KnumaTtuueckuii aktop

3HaueHUe KIMMATHIECKOTo (hakTopa

[NonmkeHHast TemrepaTypa cpepl:
- pabouas, °C;
- npenenbHas, °C
[NoBbIIeHHAsT TEMITEpATYPa OKPYKAFOIIEH CpeIbl:
- pabouas, °C;
- npenenbHas, °C
OTHOCHTENbHAS BIAKHOCTE NpH TemmepaTtype 35 °C 6e3 KoHAeH-
caruu Biaru, %, He 0oJiee
N3menenune temmeparypsl cpensl, °C
ATtMocdepHoe oHImKeHHOe naBneHue, [1a (MM pr.cT.)
ATtMmochepHOe OBBIIICHHOE JAaBieHue, [1a (MM.pT.CT.)

-40
-45

+85
+100

98
ot -45 no +100
86000 (650)
106000 (800)

10 KOMINUIEKTHOCTbD

10.1 CocraBHbIC YacTH HU3ACTIUA U UIBMCHCHHA B KOMIIJICKTHOCTHU

KoMiiekTHOCTE HU3ACIIHA ITPEACTABJICHA B Ta6J'II/II_IC 5.

Tab6muna 5 - KoMmiaekTHOCTE

O06o3Hauenne HaumenoBanue 3aBoACKOI
KonuuecTBo [Ipumeuanue
W3IETTUS W3S HOMED
Hpaiisep IGBT- u kapoun-
AJIEN.468332.120 KPEMHHEBBIX TPAH3HCTOPOB 1
JIP2200I1-b1
- Pozerka IDC-20 1 -

10.2 DOxkcrutyaranmoHHasi JOKyMEHTaLUs

AJIEN.468332.120 IIC

11




11 CBUAETEJbBCTBO O ITPUEMKE

Hpaiisep(s1) JP220011-b2 coorBercTByer(roT) AJIEM 468332.031 TY

3aBo/ICKOI HOMEP JaTa u3roToBiIeHUS

Mecto g mrramna OTK

[IpumeyaHue: JaHHBIN IpaiiBep UCIOJIb3yeTCs 110 HA3HAYCHHUIO M HE MOXKET OBITh MCIIOJIB30BaH B BOCH-
HOU MPOAYKLIHH.

12 TAPAHTHUU U3IOTOBUTEJISA

[IpeanpusiTue-u3roTOBUTEIH rapaHTHpPyeT COOTBETCTBHE npaiiBepa TpeOOBaHUSIM
AJIEN.468332.031 TY npu ycrnoBuM COOTIOECHUS MPABUI TPAHCTIOPTUPOBAHMSI, XPAHEHHS, MOHTaXKa U JKC-
IUTyaTaluH.

l"apanTuiinbiii cpok — 2,5 roja ¢ AaThl U3rOTOBJICHUS.

["apaHTHIHBIN CPOK XpaHEHUs — 2 ro/ia € 1aThl U3TOTOBJICHUS.

["apanTuiiHBI CPOK 3KCIUTyaTallMd — 2 TOJa ¢ JaThl BBOJA JpailiBepa B JKCILIyaTalUIO0 B Mpeaenax
rapaHTHIHOTO CPOKA.

13 CBEJAEHUMS Ob YTUWIN3AIIUU

Yrunmuzanys u3nenus (meperuiaBka, 3aX0poHeHHe, Mepenpoaaxa) Mpou3BOJAUTCS B MOPS/IKE, YCTaHOB-
neHHoM 3akoHamu P®: ot 04 mast 1999r. Ne 96-03 «O06 oxpane atMocpepHOTo Bo3ayxan, oT 24 utons 1998 r.
Ne 89-®3 «O06 oTxonax Mpou3BOACTBA U NOTPEOICHUSNY, a TAKXKE IPYTMMH OOIIEPOCCUNCKUMU U PETUOHAIb-
HBIMU HOPMaMH, NIpaBUJIaMH, PACIOPSDKEHUSAMHU  TIP., IPUHATHIMU BO UCIIOJTHEHUE YKa3aHHBIX 3aKOHOB.

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