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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, KOTOPBI BBITIOIHACTCS BB, OHH Pa3 10 FepMETU3AINH, a 3aTeM €Ile pa3 MmocJe.

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 HOKyMEHTe, He MPEANoaraeT rapaHTUH U OTBETCTBEHHOCTH «DIeKTpyM AB» B OTHOIIEHMH MCIONb30BAHHU
Takoil MH(pOPMALMK U NMPUTOJHOCTH M3aenuil 1 Bameit anmaparypsl. JlaHHbIe, cofiepKaluecs B 3TOM JOKYMEHTE, IPe[HA3HAYCHbl HCKITIOUMTENILHO Ul TEXHHYECKH MOArOTOBICHHBIX
COTPYAHHKOB. Bam 1 BammM TeXHUYECKUM CIICLHAINCTAaM MPHIETCS OLECHHUTH IIPUTOHOCT 3TOr0 NMPOAYKTA, MPEIHA3HAYCHHOTO [UIs IPUMEHEHHS M MOJIHOTY JaHHBIX MPOJYKTa, B CBS3H C
TaKUM MPHMEHEHHEM.

Jhio6bie u3nenust «nektpyM AB» He paspemieHsl Juisi MPUMEHEHHs: B IPUOOpax M CHCTeMax JKM3HEOOEeCIeueH s U CHELHaIbHON TeXHUKH 0e3 MHCBMEHHOTO COTIIACOBAHUS C
«Onextpym AB».

Ecnn Bam Heo6XoanumMa HHGOPMAIHS 0 IPOAYKTE, HPEBBINIAIONIAs JaHHbIC, IPHBEICHHBIC B 3TOM JIOKYMEHTE, HIIM KOTOPas OTHOCUTCS K KOHKPETHOMY HPUMCHEHHIO HaIleH Mpo-
JIYKIIMH, TTOXKayiicTa, oOpamaiitech B o(iC mpoaaxk K MEHeUKepy, KOTOPBIH SBISETCS OTBETCTBEHHBIM 3a Bame npenmpustue.

HWnoxenepsl «OnekTpyM AB» MMEIOT GONBINONH ONBIT B pa3pabOTKe, IPOM3BOACTBE M MPUMEHEHHH MOIIHBIX CHJIOBBIX NPHOOPOB M MHTEIUICKTYa bHBIX JPAiBEPOB JUIS CHIIOBBIX
npuOOPOB U yXKe peaan30BaiH OONBIIOE KOMHYECTBO MHANBUAYATbHBIX pelieHni. EcM BaM HyXKHBI CHIOBBIC MOAYJIN WM ApaifBepbl, KOTOPBIE HE BXOJAT B KOMILICKT IIOCTaBKH, a TaKkKe
U3JIeNNs ¢ OTIMYMAMH OT CTaHAAPTHBIX IPHOOPOB B XapaKTEPHCTHKAX MM KOHCTPYKIIMH 0OpalaiTech K HAIllUM MEHE/DKEPaM M CIICLMaIiCTaM, KOTOpbIe IpeIoxkar Bam mydniee pemenue
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 /IP2180I1-b3 (nanee — npaiiBep) — AByXKaHaAJIbHBIN JpaiiBep MOIIHBIX TPAH3UCTOPOB C IOJIE-
BbiM ympasienneM (MOSFET wnm IGBT), npeanasHaueH Uis 3aBHCHMOTO TajJbBaHHMUYECKH Pa3BSI3aHHOTO
YIpaBJICHUS JBYMSI MOIIHBIMU TPAH3UCTOPAMH C TPEAEIbHO JOMyCcTUMBIM HanpspkenueM 1o 1700 B. [lpaiisep
ABJISICTCA yCUIIMTENEM — (OPMHPOBATEIEM CUTHAJIOB YIIPABICHMs 3aTBOPaMHU TPAH3UCTOPOB C YacTOTOM 0
100 kI'm. [IpaiiBep comep KUT BCTPOCHHBIN ranbBann4ecku passszanubii DC/DC npeobpas3oBateins, obecnedn-
BAIOUIMHA HE0OXOAUMbIE YPOBHH OTIHPAIOILUX U 3alIMPAIOLIUX HANPSKEHUH Ha 3aTBOpe TpaH3ucTopa. Jpaiisep
KOHCTPYKTUBHO U ()yHKLIMOHAJIBLHO aHajoruueH apaisepy 2SP0320T™.

IIpn nocraBke ApaiiBep HACTPOEH HA MOPOI BKJIYEHHS 3aIIMThI OT IepeHaNnpsiKeHusl KoJlIeK-
Top-3mMuTTep paBHblil 900 B (zkamnep J1). Ilpu HeoOGX0AMMOCTH YCTAHOBKHU APYIUX 3HAYEHMIl cliegyer
MOMEHSATh He00X0AMMbIe JKaMIIephbl.

O06o3HaueHue ApaiiBepa Mpu 3aKaze:

AP2180M - B3

Apaviesep
ABYXKaHanbHbIA
WMYMbCHBIA TOK, A

BCTPOEHHOE NUTaHKe
(DC/DC npecbpa3zosaTens)

KOHCTPYKTUBHOE UCnonHeHuwe

2 COCTAB JIPAUBEPA

2.1 JlpaiiBep — meyaTHas Iu1ata ¢ yCTAaHOBJICHHBIMM Ha Hell MojtyieM npaiiBepa (M), BBINOJIHEHHBIM B
TrepMETUYHOM IIIACTMACCOBOM KOPITyCe, HEOOXOIUMBIMU HACTPOEUYHBIMU DJIEMEHTAMH U Pa3beMaMH ISl TTO/I-
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 mpeobpazoBatens co cTabunuzanueil ypoBHS OTIHPAIOIIETO U 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, KOTOpBIE yKa3aHbl B onMcaHu. [lepen npruMeHeHneM peKoMeHyeM
BHUMATEIbHO U3Y4UTh HH(GOPMALIMIO HA U3/ENHE.



3 ®YHKIIMOHAJbHBIE OCOBEHHOCTH JPAVIBEPA

3.1 [paiiBep oOecreunBaeT cieAyouye (GyHKIMM YIPaBICHHUs, KOHTPOJS M 3allUTHl YIPaBISAEMOTO
TpaH3HCTOpa:

a) KOHTPOJIb HAPSHKEHHS HACBIIICHUS HA KOJUIEKTOPE YIPABIIEMOro TPAaH3UCTOPA, €r0 3alIUTHOE OT-
KITIOYCHHUE TP BBIXOJIC U3 COCTOSIHUS HACHIIIICHYS,

0) oOecneueHre IUTABHOTO MEpPexo/ia IpaliBepa U3 aKTUBHOTO COCTOSIHUSI B HEAKTUBHOE IPH aBapUIHOM
CUTYyaluu (BBIXOJ YIIPABIISIEMOTO TPAH3UCTOPA U3 PEKUMA HACHIIICHNU);

B) OJIOKMPOBKY YIpPaBJICHUS IPU aBAPUHHOW CUTYAIlHU;

I') CHUTHAJIHM3AIMIO O HATMYUH aBaPUIHOW CUTYAIIHH;

1) PEryJUpOBKY TOKA BKJIIOUEHHS - BBIKJIIOUEHHUS YIPABIIEMOT0 TPAH3UCTOpPA MyTEM HU3MEHEHHS CO-
NPOTUBJICHUS PE3UCTOPOB B BbIX0AHOI Leru (Ron, Roff);

€) OJIOKHPOBKY OJIHOBPEMEHHOTO BKJIFOUEHUS BEPXHETO M HUYKHETO TIIeYa;

) 3a/Iep’KKy Ha MEePEKITI0UeHUE BEPXHETr0 U HIKHETO I1JIeya;

3) PEryIupOBKY 3aJI€P’KKU Ha MEPEKII0YCHNE BEPXHETO U HIKHETO TUIeYa;

1) KOHTPOJIb HAIIPSUKECHWM MUTaHKUS ApaiiBepa (BCTpoeHHble KoMiapaTopsl) Ha Beixoae DC/DC mpeo6-
paszoBarelisl.

3.2 I'aGapuTHBIN yepTEX NMpHUBEEH Ha pUCyHKe |, (pyHKIMOHAIbHAs cxeMa JpaiiBepa n300pakeHa Ha
puCyHKe 2, Ha3HadeHue BbiBoI0B XP1 npuBeneno B tabmuie 1, rpaduku, nosicHsonme padbory npaiBepa mpu-
BEJICHBI B pasjene 7.
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Pucynox 1 — 'abapuTHbIit uepTex apariBepa
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Pucynok 2— @yHKIIMOHaIbHAs cXeMa ApaiBepa

Ta6muna 1 — Hasznauenwne BeiBooB XP1

Ci1

G1

E1C2

G2

E2

Howmep BriBos12 OO0o3HaueHHe BBIBO/IA HasHaueHne BHIBOJIOB
1 Vdc [Turanue +15 B
2 GND OOuwmii nenell NUTaHKs M yIpaBJICHUS
3 Vdc [Muranue +15 B
4 GND OO0 1ernel TUTaHUs U YIPaBIeHUS
5 - He 3aneiicrBoBan
6 GND OOmwmii Nerell MUTaHus ¥ YIIPaBICHUS
7 - He 3anelicTBoBaH
8 GND OOuwmii nenell NUTaHKs M yIPaBICHUS
9 S02 BriBog curnaa ommOKy (OTKPBITBIN KOJIEKTOP)
10 GND OO0muii enel TUTaHNs ¥ yIpaBIeHUS
11 INb Yupaeistonuii BXoa KaHaia 2
12 GND OOuwmii nenell NUTaHKs M yIpaBICHUS
13 SO1 BriBog curnaia ommOKy (OTKPBITBIN KOJIEKTOP)
14 GND OOuwii nenell NUTaHKs M yIpaBICHUS
15 INa Yupasmstomuii BXo1 Kanana 1
16 GND OO0muii enel TUTaHWs ¥ YIPaBISHUS
17 - He 3anetictBoBan
18 GND OOuwmii nenell NUTaHKs M yIPaBICHUS
19 - He 3apnetfictBoBan
20 GND OO0 1enel MUTaHNs U YIPaBICHUS




4 OCHOBHBIE U ITPEJAEJBHO-A0OIIYCTUMBIE ITAPAMETPbBI

OCHOBHBIE U NIPeNIENbHO-I0MTYCTUMBIE TTapaMETPhl IPUBEICHBI B TAOIUIIE 2.

Ta6mmma 2 — OCHOBHBIC U TIPEACIBHO-0IMYCTUMBIE apaMeTpsl (pu T = 25 °C)
Enia 3HaueHue
[Tapametp O6o3HadueHNE JUTHHIL HE HE [Ipumeuanus
WU3MEPCHHUS THII
MEHee Oosee
IHapametpsl 610ka DC/DC
Hanpsbkenue nuranus Us B 13,5 15 16,5 —
Tok motpebiIeHus X0JIOCTOTO X012 Is MA — 80 120 |f,, =0Tx
. MO, Harpy3KOM CM.
MakcuMalTbHBIH TOK TIOTPeOIeHIUS Is max MA — — 550 AL HATpY
PUCYHKU 5 1 6
MoIIHOCTh BCTPOSCHHOTO HCTOYHUKA
o JJISL KaXXa10Tr0o
MUTaHUS BBIXOJHOM YaCTH MO JIS Pocioe Bt 3 — — canana
JipaiiBepa
IMapaMeTpbl MOHNTOPA HATIPSKEHHS
[Topor BKITIOYEHHS 3aITUTHI Uuvio- B — 11 -
seixon DC/DC
[Topor BBIKITIOYEHUS 3aITUTHI Uuvios B - 12 -
IlapamMeTpbl BX0J0B YyIpaBJaeHHs
BxojHO€ HanpshKEHUE BHICOKOTO YPOBHS Uiy B 3 5 5,6 —
BxonHoe HampsbKeHUE HU3KOTO YPOBHS UL B -0,6 0 0,8 -
BxonHoe conmpotuBneHue Rin kOMm - 2 - -
BpemeHHBIE MapaMeTphbI
Bpems 3aep:kKy BKIIOYEHUS U BbI- .
p AP td (in-out) MKC - - 0,5 |cm. pucynoxk 11
KJIFOUEHHS BXOJI-BBIXO]]
«MepTBOe» BpeMsl MEXIy H3MCHCHUS- HACTPaMBaeTCs MOo-
MH CHTHaJa Ha BBIXOJAX IEPBOTO U to MKC 2 - - TpeOuTENnEM; CM. pH-
BTOPOTO KaHAJIOB cyHok 10
0e3 Harpy3KHu;
MakcumainpHas pabodast 9acToTa frnax k[ — 100 Py
CM. PUCYHKH 5 U 6
HAaCTpanuBacTCs 110~
Bpewms 3apepixku cpabaThiBaHUS 3alITH-
TBI 110 HEHACHIIICHIIO teLockt MKC 2 — - TpeOuTENEeM; CM. PH-
IH CYHOK 9
Bpems 0J1I0KMPOBKH YITPABIIIEMOTO
teLock? MC - 100 - -
TPaH3UCTOPA MOCJIE «aBAPHID)
Bpems nmaBHOTO aBapHMHOTO OTKIIIOYE-
P P toff MKC - 15 - -
HUS YITPABIIIEMOTO TPAH3UCTOPA
Bpems 3a7epKKy BKIFOUCHHUS CUTHAIA
tdon-ern) MKC - - 2 -
aBapuu
BrixoaHble napaMeTpsbl
BrIxoHOE HANIPSIKEHHE BHICOKOTO
——a P Uon B +12 +15 +18 |Bo Bcem amanasone
B )IOHyCTI/IMBIX Harpy—
BIXOJIHOE HAIIPSKEHME HU3KOTO YPOB-
a p yp UoL B -8 -10 12 |30k
HS
MaxkcuManbHbIN BEIXOAHON UMITYJIbC- I A +18 20
H])II\/’I TOK BKJTIOUCHMUSI Omax on HaCTpanuBacCTCA 110-
Maxceman = - - TpeduTeneM; cM. pu-
KCHUMAaJILHBIH BBIXOIHOW MMITYJIBC-
- A Y lomex off A - -22 -18  |cynok 8
HBIN TOK BBIKJITIOUCHUS
CpenHuii BBIXOTHOU TOK lo MA — — 130 |na kaxmaslil KaHan
Bpems HapacTaHMs U CIIafa BEIXOIHOTO
p P A A tr HC - - 150 |cwm. pucynok 11
CHTHAJIA
MaxkcuManbHBIA TOK BBIXOJa CUTHAJIa
lERR max MA - - 20 -
aBapuu
MaxkcuManbHOE HaIpsDKEHUE BBIXOJA
UERR max B - - 20 -
CUTHAJIa aBapyuu
OcTaToyHOE HAIPSHKEHHUE BBIXOAA CHUT-
P A UO ERR B — 0,3 0,7 npu lgrr = 20 MA
HaJja aBapuu
HanpsbkeHnue HachIeHUs, COOTBET- H
CTBYIOLIEE cpabaTHIBAaHUIO 3AIIUTHI IO Unsc B - 58 - -
HEHACBIIICHUIO

6




[Tponomxenne TabIUIIBI 2

Eimia 3HaueHne
[Tapametp O6o3HadueHNE JUTHAIL HE HE [Ipumeuanus
HU3MEPCHHUS THII
MCHEe Oosee
ITapameTpbl H30JISILIUH
MaxkcuManbHO JToIycKaeMoe 00paTHOe
Uc max B - - 2000 —
HaIpsDKEHUE Ha KOJIJICKTOPE
Hanpspkenne H30Iuu MEXIy BX0I0M
P 1 y A UISO(IN-OUT) B — — 4000 DC, 1 mun
U BBIXOJIOM
Hanpsbkenue u301s11u MEXTy BBIBO-
UisoouTi- ouT?) B — - 2000 |DC, 1 mun
JlaMH{ TIEPBOTO M BTOPOT'O KaHAJIOB
Kputnueckas cKOpocTh H3MEHEHUS
p p (dU/dt)., KB/MKC - - 20 -

HaIMps>KCHUA Ha BBIXOC

ITapameTpsl 3a1IMTHI OT NepPeHANPSIKEHUS

Hanpspkenue cpabaTeiBaHUS 3aITUTHI

OT TIEPEHATIPSIKEHHS KOJLUIEKTOP- U B - 900 — | yeranornen J1
SMUTTEP YIPABISIEMOrO TPAH3UCTOPA AC
(M. puCYHOK 12) - 1300 - YCTaHOBIICH J2
TlapaMeTpbl yIpaB/isieMOro TPAH3UCTOPA
MaxkcuMalibHO JJOITyCTUMOE HaIpsiKe- Uc (Uoe) B B B 1700 ~
HHE YIPABJIIEMOr0 TPAH3UCTOPA
TMapaMeTpbl IKCIUIYATANMH W XPAHEHUS
Pabounii nnamazon temmeparyp Ta °C -40 - +85 -
TemnepaTypa XpaHeHUS Ts °C -45 — +100 —

5 PABOTA JIPAUBEPA

[Mogaua «wror.1» Ha ynpasistoumii BxoJ «INa» wimn «INb» npuBeneT Kk OTKpBITHIO COOTBETCTBYIOIIETO

Th
YIIpaBJIAEMOTO TPAH3UCTOpPA. VBenuueHue najacHus HAIIPSAKCHUSA B OTKPBITOM COCTOSSHUU 6onee, €M Ha Upme 3a

BpeMs, MpeBblatoniee g ock1, IPUBEAET K CpabaTHIBAHUIO 3aIIUTHI MO MPEBBIIICHUIO MAJCHUS HANPSKEHUS B
OTKPBITOM COCTOSTHHH (3aIlUTa 10 HEHAChImEeHH0). [Ipi BO3HHUKHOBEHUHM aBapWUHOW CHUTYAIlMH OTKPOETCS
TPAH3UCTOpP, BKIIOYEHHBIH MO CXEME C OTKPBITBIM KoyieKTopoM (BeIBOABI «SO1» n «SO2»). Uepes 100 mc
BHYTPEHHEH cXeMoM OyAeT Mpou3BeeH COpOC aBapuiHON CUTYyAIlNH, U TIO MiepeIHeMY (POHTY CUTHAIA YIIpaB-
nenus «IN» OyneT oTKpbIT ynpaBiseMblid Tpan3uctop. B ciyyae, ecnu npuyrHa aBapuiHOM CUTyallMM He Obuia
yCTpaHeHa, UK 3aIIUTHl TOBTOPUTCS.

CHuxeHue HamnpsDKeHUs MUTaHM JipaiiBepa 10 ypOBHS Mopora cpabaThIBaHUS 3aLIUTHI OT MOHUKEHHO-
ro HamNpsDKeHUs MUTaHus apaiBepa Uyyio- TPUBEIET K 3aKPHITHIO YIIPABISIEMOTO TPAH3UCTOPA HE3aBUCUMO OT
BXOJIHBIX CHUTHAJIOB yrpasiieHus. [1o mopory cpabaTeiBaHus 3alIMTHl OT MOHIKEHHOTO HAINPSKEHUS TTUTAHUS
npaiiBepa Uyyio+ CUTHATIBI yripaBieHus: BoccTaHoBsTCA. [Ipu cpabaThIBaHUM 3aIIUTHI OT MOHM)KEHHOT'O HAps-
KCHUSI TUTaHUSI CUTHAJ OIIMOKHM Ha BbIxonax «SO» He MOSBISETCS.

[Tpu mopnave Ha Bxozab! «INa» u «INb» omHOBpeMeHHO «iIor. 1) Tpon3oiineT OJIOKMPOBKA yIPaBICHUS U
yIIpaBiIsieMbIe TPAH3UCTOPHI OYAYT 3aKPBITHI, IPY 3TOM CHTHAIM3AIWU O HAIMYHH OMHOKKA Ha BbhIxogax «SO»
HE TOSBIISIETCS.

Juarpammsbl, noscHAOIKE padoTy apaiiBepa, MpUBeIEHbI Ha pUCYHKax 3 u 4.
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Pucynok 4 — @yHKIMOHaANbHAs AUarpaMma padoThl JpaiiBepa

6 PEKOMEHJALIMY O MOJAKJIIOUYEHUIO TPAWBEPA

INa, INb — ynpasssromue Bxoasl. YpaBieHue ApaiiBepoM omucaHo B paszene «Pabora apaiiBepay.
Ecnu tpebyercst ynpasiieHue paiiBepoM ypoBHEM «JIor.1» amrmutynoi 15 B, To pekomeHnayercs nmocneaoBa-
TEJIBHO C BXOJIaMH YIPABIICHUS BKIIFOUYATH pe3UCcTOpsI 3,9 — 4,3 kOMm.

SO1, SOZ2 — BbIBO/IBI, CUTHATH3UPYIOLIUE O BOSHUKHOBEHUH aBapuu. BBIBOBI MpeacTaBIsieT co00i OT-
KPBITBIA KOJUIEKTOP TPAH3UCTOPA CXEMBbI 3alUTHI. [Ipu 3TOM TpaH3uCTOp OyIET OTKPHIBATHCS TOJIBKO MU aBa-
p¥H, BBI3BAHHOW TEPETPY3KOH CHIIOBOTO TPAH3HCTOpA IO TOKY; MPU CHIDKEHUH HAINPSDKEHUS MTUTAHUS JpaiBe-
pa 1o yposHs «Uuvlo-» TpaH3ucTopsl OyayT 3aKphIThl HE3aBUCHMO OT BXOJHBIX CHTHAJIOB YIIPABJICHUS (CUTHA-
JIbI BOCCTAHOBSITCS TIPU JTOCTHIXKCHUU YPOBHS MHUTaHMUsI, COOTBETCTBYIOMIEero «UJuvlo+y), oHaKo CUTHATH3AIUH
00 ommOKe B JAHHOM CUTyalluu He mocnenayeT. Takke He mociaelyeT CUrHaIM3aluy B cliyyae OJHOBPEMEHHOM
M0JIa4y Ha YNPaBIISIOLINE BXOJbl CUTHAJIOB, COOTBETCTBYIOIUX «JIOT.1», XOTSI BBIXOJHbIE TPAH3UCTOPHI OYIyT
3aKPBITHI.

Vdc — Bxox nuTaHus apaiiBepa. [Ipy yMEHBIIICHUH HAMPSDKCHUS MUTAHUSI ApaiiBepa YMEHBIIIACTCS BbI-
xonnoe HanpspkeHrne DC/DC — npeoOpasoBarens. Eciu nmutaHue MEHbIIIE AOMYCTUMOTO YPOBHS, BXOIHAS CXeE-
Ma MOKET paboTaTh WCIPABHO, OJJHAKO HA 3aTBOpAaX YIPAaBJISIEMBIX TPAH3UCTOPOB HANPSDKEHHE MOXKET YIacTh
1o ypoBas «Uuvlo-» u cpaboTaeT 3animra OT MOHWKEHHOTO HANPSKEHHS B 3aTBOPE.

Tok nmotpeGienus mo BXoAy nutaHus cocrasiseT He Oonee 120 MA Ge3 Harpysku. [Ipu moakiroueHun
TPAH3UCTOPOB TOK MOTPEOJICHHUS YBEITMUNBACTCS Ha BEIMYMHY TOKa Iepe3apsiiIki 3aTBOpa U MOKET JOCTUraTh
550 MA (paBHas Harpy3ka it oboux kaHanoB). [Ipu Gonbiiem Toke notpednenuss DC/DC — npeobpa3oBarens
MOXKET BBIUTH U3 CTPOsI, TMOO0, IPH KPAaTKOBPEMEHHOM IPEBBIIIICHUU TOKa MoTpedienus B 550 MA, BbIXOAHOE
Hanpsokernss DC/DC — npeoOpazoBarelisi yMEHBIIUTCS 0 HEJOMYCTUMOTO YPOBHS M CpadOTAeT 3alluTa 1o He-
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JOHAIIPSHKEHUIO, UYTO NPUBEIET K HEKOPPEKTHOMY YIIPaBJICHUIO TPaH3UCTOpOoM. B ciyuae, ecim Harpyska Io
KaHajiaM paclipesiejieHa HEpaBHOMEPHO, TO TOK MOTPeOJICHNs OJHUM KaHAJIOM He JO0JDKEH MpeBbimaTh 250 MA.
Tok motpeGieHust 3aBUCUT OT YaCTOThI CUTHAJIA YIPABICHHS, OT 3HAUEHUH COMPOTUBICHUN 3aTBOPHBIX PE3U-
CTOPOB U OT BXOJIHOW EMKOCTH 3aTBOpa (cM. pucyHOK 6). [Ipu skcriyaTanuu apaiiBepa cieayeT AeiaaTh Io-
MPaBKy Ha TOK MOTPeOJICHNS B 3aBUCUMOCTH OT TPAH3UCTOPOB, HA KOTOpbIe OyaeT paborarts Apaiiep. O6macTh
6e3omacHoil paboThI apaiiBepa B 3aBUCUMOCTH OT EMKOCTH Harpy3Kd U 4acTOTHI MPEJCTaBlIeHa Ha PUCYHKE 5.

GND — o0muii nernei muTaHus ¥ yrpaBICHHS.

Pe3ucropnl RAtl Rdt2 —Bpemszanaroiye pe3aucTopsl HACTPOHKH 3aACPIKKU Ha TIEPEKITIOUYCHHE TTEPBO-
ro ¥ BTOPOTo KaHayoB. Pe3ucropaMu peryinupyercs BpeMsl 3aJIepKKH BKIIIOUEHUS . IIPU YCTAaHOBKE PE3UCTOPOB
Pa3HbIX HOMHHAJIOB 3aJIepKKa Ha MEePEKII0YeHHE 10 epeJHUM (GpOHTaM YIIPaBISIOUIMX UMITYJIECOB IEPBOTO U
BTOPOTO KaHAJIOB Oy/ET Pa3MIu4HOM. 3aBUCUMOCTh BPEMEHH 33J€P>KKH OT HOMHHAJIa PE3UCTOPOB IPUBEICHA HA
pucynke 10. IIpu mocraBke ycTaHOBIIEHBI pe3UCTOPbl HOMHHAIOM 1 OM, 4TO COOTBETCTBYET MUHHUMAIbHOMY
«MEPTBOMY» BPEMEHHU (2 MKC).

Konaencaropsl Cp1, Cpy — BpeMszaaaronme KOHASHCATOPhI 33J1epKKU BHIKJIIOUEHUSI COOTBETCTBYIOIIIE-
ro YOpaBlIIEMOTO TPAH3UCTOpa MpHU Meperpyske mo TOKy. 3ajepikka Ha cpabaTbiBaHUE 3alllUThl HEOOXoIuMa
Uil M30eraHus JIOXKHBIX cpabaThIBaHUI MO MEPEXOJHBIM IMpoLeccaM NpU BKIOUYEeHUH. [l yBenwueHus 3a-
NEpXKKU cpabaThIBaHMS 3alllUThl, PEKOMEHYETCSl yCTaHABIMBATh KOH/IEHCATOPhl C HOMUHAJIAMM, YKa3aHHBIMU
Ha pucynke 9. [Ipu mocTaBke ycTaHOBJICHBI KOHIEHCATOPBI EMKOCTBIO 100 md, 94TO COOTBETCTBYET IITUTEIHLHO-
CTH 3aJIEPKKH S5 MKC (THIL.).

G1, G2 — BIBOJBI, IPEeIHA3HAYCHHBIE JIS1 TOJIKIIOYCHHS 3aTBOPOB YIIPABIISIEMBIX TPAH3UCTOPOB.

3atBopHbie pesuctopbl (Ronl Ron2 Roffl, Roff2) Heobxoaumbl aisi yMEHbIIEHHS MaKCHMAaIbHOTO
UMITYJILCHOTO TOKa. [lomyckaeTcsi ycTaHOBKa pe3ucTOpoB JIr000ro HoMuHana, B ToM yuciie 0 Om. Jlomyckaercs
YCTaHOBKA PE3UCTOPOB Pa3HbIX HOMUHAJIOB. 3aBUCUMOCTb BBIXOJHOTO MMIIYJIbCHOI'O TOKAa OT HOMMHAJIOB 3a-
TBOPHBIX PE3UCTOPOB MpHBeeHa Ha pucyHKe 8. [Ipu mocTaBke yCcTaHOBIEHBI PE3UCTOPHI C CYMMapPHBIM COIPO-
tuBneHueM 1 Om.

C1 - BBIBOJ MOAKIIOYEHUS KOJUIEKTOpA YIpaBseMOro TpaH3ucTopa kaHana 1. BeiBoj mpenHa3HaueH
JUTsL KOHTPOJISL TIAZICHUST HAMpsDKEHUs (3aluTa M0 HACBIEHUI0) Ha TpaH3uctope. [Ipu 3TomM 3HaueHue mnopora
cpabaTeIBaHus 3alIMTHI paBHO 5,8 B (Tum).

E1C2 — BBIBOJI TOAKIIOYEHHUS KOJUIEKTOpPA YIPABISIEMOTO0 TPAH3UCTOpa KaHaMa 2 W TOJKIIOYCHUS
SMHUTTEpa KaHana 1.

E2 — BbIBO/I NOJKIIIOUEHUS SMUTTEpa KaHaja 2.

J1, J2 — mxammepsl, MOJKIIOYAIONIUE 3aLUIUTY OT NEPEeHANPsKEHUsT KOJUIEKTOP-IMUTTED YIPABIAEMBIX
tpan3uctopos. [Ipu 3Tom nonoxenuto J1.1(2) coorBercTBYeT Hanpsbkenue cpadbatsiBanus 900 B, monoxeHuto
J2.1(2) coorBerctByet 1300 B.

7 PEKOMEHJIAIIMUM 11O HACTPOUKE JIPABEPA

Jlist mostyueHusl paiiBepa moiHOCThIO aHanorudHoro plug-n-play apaiisepy 2SP0320T asst KOHKpETHO-
ro Moxmynsi pekoMmeHayetrcs Hactpouth apaiiBep JP2180I1-b3 coorBerctBenno 2SP0320T. Ilpu Hactpoiike
npaiiBepa cieayeT Npuaep>KUBaThCs CIEAYIOIMEeH METOIUKHU:

—Orximounts Apaiieep 2SP0320T ot MoayIist, MeXTy BEIBOJAMH KOJUIEKTOpa M SMUTTEpA JIpaiBepa, MmojI-
KJIFOYUTh UCTOYHUKH TTOCTOSIHHOTO HANPSKEHHsI, KOHTPOJIUPOBATh CUTHAN Ha 3aTBOPaXx.

—IlopaTe ynpaBisoomue CUTHAIbI 1 U3MEPUTh «MEPTBOEY» BpeEMS Ha NepekitodeHue (1o yposHio 0 B);

—IlnaBHO moAgHMMas HaNpsDKEHHWE Ha MCTOYHUKAX, MMUTUPYIOUINX HaNpsKeHUE HACBIEHUS TPAaH3UCTO-
pa, U3MEpUTH HaNpsKEHUE cpabaThIBaHUS 3aIUTHI.

—OTHOCUTENBHO TIOpora cpabaThIBaHMS 3aIIMTHI YBEJIUYUTH HAIpPSHKEHHE B JIBa pa3a U U3MEpUTH 3a-
JepKKY cpabaTbIBaHUs 3alIUTHI IO HEHACBIIEHUIO.

—CHATh peXUM aBapuu, BBICTaBUTh YacTOTy ymnpasisitomiero curHana 0,1 — 1 xI'u, mexnay 3arBopoM u
smuTTepoM noakIounTh RC-1ienouxky Homunanamu 0,1 Om / 1 Mk® (KoHIEHCATOp HEMONIApHBI). BriounTs
NpaiiBep U U3MEPUTH NaJICHNE HANPSKEHUS Ha pe3rucTope (M3MepeHre UMITYIbCHOTO TOKa JpaiBepa).

—Hactpouts apaiisep [[P2180I1-b3 B cooTBeTcTBUU ¢ mapamerpamu apaiiepa 2SP0320T, a umenHo:

a) pesucropamu Rdt B coorBeTcTBHU ¢ pucyHKOM 10 BBICTAaBHTH «MEPTBOEY BpEMSI;

6) xonaeHcatopamu Ch B COOTBETCTBHHM C PUCYHKOM 9 BBICTABUTH JUTMTEIBHOCTD 33JICPXKKHU cpada-
TBIBAaHUS 3aILUTHI;

B) pesucropamu Ron(off) B cooTBeTCTBUY ¢ pHCYHKOM 8 BBICTABUTH BBIXOIHOM UMITYJIbCHBIH TOK.



8 TPA®UKM, TIOSACHSIIOIINE PABOTY JPANBEPA
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Pucynok 7 — I'paduk 3aBUCUMOCTH Halps>KEHUS HA
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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
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Pucynok 10 — I'paduk 3aBUCUMOCTH IITUTETEHOCTH
«MEPTBOT0» BPEMEHU OT HOMHHAJIA MOJCTPOCYHBIX pe-
3UCTOPOB Ryt
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rae Uac — HanpsikeHne cpabaThlBaHUs 3alIUTHI OT Iie-
rae IN — BxoaHol curnan ynpasieHus; penanpsokenust; Uce(max) — MakcuMalibHOE HampsiKe-
G — curnHan Ha 3aTBOpe YIPAaBIsEMOIo TPAaH3UCTOpAa  HHUE KOJUIEKTOP-3MUTTEP CUIIOBOTO TPAH3UCTOPA,
Ur(mc) - MakcuMabHO IOMyCTUMOE 00paTHOE HaMpsi-
’KEHHE Ha BbIBOJIE KOJUIEKTOpa JpaiiBepa

Pucynok 11 — Jluarpamma, noscHsmomas Bpemernuble  Pucynok 12 — I'paduk paboTsl qpaiiBepa npu cpabaTbi-
napameTpsl JpaiiBepa BaHUH 3aIUTHI OT MIEPEHANPSHKEHUS KOJUIEKTOP-
AMUTTEP YIPABISIEMOTO TPAH3UCTOPA
9 PEKOMEHJALINU DKCIIVIYATALIUU
9.1 TpeboBaHUs YCTOHYMBOCTH IPU MEXAHHUECKUX BO3ACUCTBHUIX
Mexanunueckue Bo3zaencTBusa ans npaiiBepoB - mo ['OCT 20859.1 ¢ yrouHeHUsIMH, IPUBEIEHHBIMU B

tabnure 3.
Tabmuma 3 - TpeboBaHusI 110 YCTOWYMBOCTH JAPANBEPOB K MEXAHUUCCKIM BO3JICHCTBYFONTHM (haKTopam

BHemHuit Bo3aelcTBYIOMHH GakTop 3HavyeHHe BHEIIHETO BO3JCHCTBYIONIErO hakTopa
CunyconnanbHas BHOpaIus:
- IWAIa30H 4acToT, [ '11; 0,5-100
- aMIUTHTY/a yeKkoperns, m/c” (Q) 150 (15)
Mexanudeckuii yaap OJJMHOYHOTO AEHCTBHUS:
- IUKOBOE Y/apHOe ycKoperue, M/c® (g); 40 (4)
- JUTHTEIHHOCTh UMITYJIbCA YIAPHOTO YCKOPEHHS, MC 50

['pynmna ycToH4uBOCTH IpaiiBEpPOB K MEXaHUYECKUM BozaencTeusaM - M27 o 'OCT 17516.1.
B texHnueckn 060CHOBaHHBIX ClIydasix, 0 TPeOOBaAHUIO KOHKPETHBIX 3aKa3UYUKOB, ApaiiBepbl MOTYT U3-
rOTaBIMBATBC U JUIsl Ipyrux yciaosuit akcmuryarauuu o 'OCT 17516.1.

9.2 TpeboBaHUs YCTOHYMBOCTH IPU KIMMAaTHUYECKUX BO3ACHCTBUSIX.

Knumarnueckue Bozneiictust - mo 'OCT 20859.1 ¢ yrouneHUsIMH, IPUBEJCHHBIMU B Tabiu1ie 4.
Tabnuna 4 - TpeGoBaHMs MO YCTONYMBOCTH K KJIMMATUYECKUM BO3JEHCTBYIOIUM (daKkTopaM

Knmaruaeckuii hakrop 3Ha4YeHHe KIIMMaTHIecKoro dhakropa

IToHwxeHHas TeMreparypa cpeibl:

- pabouas, °C; -40

- npenenbHas, °C -45
[oBhIlIeHHAS TEMIIEpaTypa OKPYKaroIIel CpeIbl:

- pabouas, °C; +85

- npeaenbHas, °C +100
OTHOCHTENbHAS BIAKHOCTE MPH TeMrepatype 35 °C 6e3 KoHACH-
canuw Biaru, %, He 0oJiee 98
N3menenue remneparypsl cpensl, °C ot -45 mo +100
ATMochepHOE TIOHKEHHOE AaBenue, I1a (MM pT.cT.) 86000 (650)
ATMocdepHOe MOBHIIIEHHOE MaBienue, I1a (MM.pT.CT.) 106000 (800)
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10 KOMILUIEKTHOCTbD

10.1 CocraBHBIE YacTH U3LEIINS U U3MEHEHUS B KOMIUIEKTHOCTH
KoMIUIEKTHOCTD U3/eIHs IPeICTaBIeHa B TadIuIe 5.

Tabmuua 5 - KoMmiektHOCTH

O0o3HaueHME Hanmenosauune 3aBoCKOM
KomnnuectBo [Mpumeuanvie
U3IeUs U3IeUs HOMEp
AJIEV.468332.070 Hpaidsep
JP2180I1-B3

- Poszerka IDC-20F -

10.2 DkcmmyatalinoHHAst JOKYMEHTAIUS

AJIEN.468332.070 IIC

11 CBUAETEJBCTBO O IIPUEMKE

Hpaiisep(s1) JAP2180I1-b3 coorBercTByeT(t0T) AJIEUN 468332.031 TY

38.BO,Z[CKOI‘/‘I HOMCD I[aTa HU3TrOTOBJICHUA

Mecto mng mrrammna OTK

[IpuMedaHue: AaHHBIN IpaiiBep UCIOJIb3YETCs M0 HA3HAYEHHUIO U HE MOXKET OBITh UCIIOJIb30BaH B BO-
€HHOM NPOAYKIUU.

12 TAPAHTHUU U3I'OTOBUTEJISA

[TpeanpusTHe-U3roTOBUTEIND rapaHTupyer COOTBETCTBHE JpaiiBepa TpeOOBaHUAM
AJIEN.468332.031 TY npu yciaoBuu coOI0AEHUS MTPaBUIl TPAHCIIOPTUPOBAHNUS, XPAaHEHUSI, MOHTaXa U dKC-
IUTyaTauH.

lMapanTniiasiii cpok — 2,5 rosia ¢ AaThl U3TOTOBICHUS.

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

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

13 CBEAEHUS Ob YTUJIN3ALIUN

Yrunuzanus uzznenus (meperviaBka, 3aX0opoHeHHe, Mepenpoiaxa) Mpou3BOAUTCS B MOPSJIKE, YCTaHOB-
neHHoM 3akoHamu P®: ot 04 mast 1999r. Ne 96-D3 «O06 oxpane aTMOcPepHOTO BO3ayXan, oT 24 utoHs 1998 r.
Ne 89-®@3 «O06 oTxonax Mpou3BOACTBA U MOTPEOICHUSNY, a TAKXKE IPYTMMH OOIIEPOCCUHCKUMU U PETHOHAIb-
HBIMH HOPMaMH, IPaBUJIAMH, PACHIOPSKEHUSIMHU  TTP., IPUHATHIMU BO UCIIOJTHEHNE YKAa3aHHBIX 3aKOHOB.

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