02.06.2023

ZIP280 I1-B(B1)_Hcn.7

v AO "3NEKTPYM AB"

JIPAVBEP J1P28011

ITACIIOPT

AJIEN.468332.031 IIC

302020 r. Opeus, Hayropckoe mocce, 5 teit. (4862) 44-03-44, paxc (4862) 44-03-48,
e-mail: mail@electrum-av.com, www.electrum-av.com

Cnenano B Poccun
Hpena.Ne27-23


../../../../../../../04.Диодные%20модули%20и%20мосты_БВД,%20Шоттки/М6/М6БВД/mail@electrum-av.com
http://www.electrum-av.com/

COAEPXAHUE

1 OBLLIME CBEJIEHMS ...ttt ssessessn s tn s sen s annaanens 3
2 COCTAB JIPATIBEPA .......ouiveiiieeteees e ees s ien ettt et e sttt en st n st s s san et 3
3 ®YHKIMOHAJIBHBIE OCOBEHHOCTH .......ovvvveeveeieeisisisieeesessessssesss s sses s sessessesssnsnsn s sssesnsnnens 3
4 OCHOBHBIE Y IIPEJIEJIBHO-JOITY CTUMBIE ITAPAMETPDL........coovivieiieieieieeeeeeee e 6
5 PABOTA JIPAMBEPA ......cooviiiieeeeecesseee e es s ies s sttt sas s s sttt ensase s s st n s anaanens

6 PEKOMEH/IALIMM I10 TIOJKJIIOYEHUIO JIPAMBEPA
7 TPA®UKH, HOSICHSIOIUE PABOTY JIPAUBEPA .............

8 PEKOMEHJALIMM SKCIITYATALIAU ......oovoveverrrerens

9 KOMITJIEKTHOCTD......coovvireeeieessessessssstos s eesaesassessessessesss s ses st sasssassssssssssss s sssasssssassassssssssnsanssnsansansnnenns
10 CBEJIEHHS O TIPHIEMEKE .........oooivuiiieiiieeiiese sttt s ss sttt as st ntan st anensaneasaneas
11 TAPAHTUU HPEJIPUATUS-UBTOTOBUTEIIS ... eeeseeseseeses s
12 PEKOMEHJALIAN TIO YTUIIABALIAI. .......covevieeeeeieseeessiesesesesessesesses s esn s ssne s nessen s

JlaHHBII JOKYMEHT SIBJISETCS MTACHIOPTOM C OIMMCAHUEM XapaKTEePUCTHK JaHHOTO M3/IeJIHs, JUIsl KOTOPBIX MPeoCTaBiIseTcs rapanTHs. Bee nszienus B rporecce Npou3BoACTBa IPo-
XOJIT MOJIHBI KOHTPOJIb BCEX MApaMeTPOB, KOTOPBIi BBIMOIHACTCS ABAXK/bI, OAUH Pa3 0 FePMETH3AINH, a 3aTeM eIle pa3 Mmocie.

JIro6ast Takas rapaHTHs NPEIOCTABIACTCS HCKIIOYUTENILHO B COOTBETCTBUHM C YCIIOBHSMH COIJIALIGHHS O IOCTABKE (OrOBOP HA IOCTABKY MIIM JIPYTrUe JOKYMEHTBI B COOTBETCTBHUU
C JIEWCTBYIOLIMM 3aKOHOJATeNbcTBOM). MHpOpManus npeacTaBieHHas B 9TOM JAOKYMEHTE HE IPEAINONaraeT rapaHTHH U OTBETCTBEHHOCTH «DIeKTpyM AB)» B OTHOIICHHM HCIOJIB30BaHUH
Takoil MH(pOPMALMK U NMPUTOJHOCTH M3aenuil 1 Bameit anmaparypsl. JlaHHbIE, cofiepKaluecs: B 3TOM JOKYMEHTE, IPe[HA3HAYCHbl HCKITIOUMTENILHO Ul TEXHHYECKH MOArOTOBICHHBIX
COTpYHHUKOB. Bam n Bammm TeXHHYeCKUM CHELUANNCTaM IPUACTCS OLEHUTH MPUTOAHOCTH ATOTO MPOAYKTA, NPEIHA3HAUYCHHOTO ISl IPUMEHEHHS U TIOJHOTY AaHHBIX NPOJYKTA, B CBS3H C
TaKUM IPHUMEHEHHEM.

JIro6bie m3nenust «OnexTpyM AB» He paspeuieHsl A MPUMEHEHUs B MPUOOpaxX M CHCTEMaX >KM3HEOOEeCHeUeHUsI U CHEeLHAIBHON TeXHUKH, 0e3 MUChMEHHOTO COTJIACOBAHUS C
«Anexktpym AB».

Ecnu Bam Heo6xoauma HHGOPMAIHA O IPOAYKTE, MPEBHILIAONIas JaHHBIC, IPUBECHHbIC B 3TOM JIOKYMEHTE, HJIH KOTOpas OTHOCHTCS K KOHKPETHOMY MPHMEHEHHIO HaIleil mpo-
JIyKIIUH, TIoKanyiicTa, oOpaiaiitech B 0QUC Ipoiax K MEHeKepy, KOTOPEIii SBIISETCS OTBETCTBEHHBIM 3a Bamre npeanpusrue.

Hnxenepsl «nekTpyM AB» UMe0T GOJIBIIOI OMBIT B pa3paboTKe, MPOM3BOACTBE U MPUMCHEHHH MOIIHBIX CHJIOBBIX NMPHOOPOB U MHTCIUICKTYAIbHBIX APAMBEPOB ISl CHIIOBBIX
npuOOPOB M YKe peann30Baan GONBIIOE KOTUYECTBO HHANBUAYAIBHBIX pelieHui. ECi BaM HY)XHBI CHIIOBBIE MOAYJIH WM JpaiBepbl, KOTOPbIC HE BXOAAT B KOMIUICKT ITOCTABKH, a TAKXKe
U3JIENHUS C OTIIMYUSAMH OT CTAHJAPTHBIX PHOOPOB B XapaKTEPHCTHKAX WIIM KOHCTPYKIUH 0OpalaiTech K HAIIMM MEHE/UKEPaM U CIICHHAIMCTaM, KOTOpbIe Mpe/yiokaT BaM nydiiee perienue
Barmeit 3amaun.

«nektpyMm AB» octapiisiet 3a co00i MpaBO BHOCUTh H3MCHEHHMS 6€3 JIOTOIHUTEIBHOTO YBEIOMIICHHS B HACTOSIIEM JIOKYMECHTE JUIsl OBBIIICHUS HAJIEKHO CTH, (yHKI[HOHAIBHO-
CTH U yIy4IICHUs AN3aiHA.
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1 OBIIME CBEIEHUA

Hpaiiep AP280I1 (nanee — npaiiBep) — NByXKaHAIbHBIN JpaliBep MOIIHBIX TPAH3UCTOPOB C MOJEBBIM
ynpasinenueM (MOSFET unu IGBT), npennasnaueH i 3aBUCHMOIO TraJlbBAHUYECKH Pa3BSI3aHHOTO yIIpaBlie-
HUS IBYMsI MOILIHBIMHM TPAaH3UCTOPAMHM C IPEJEIIbHO JONYCTUMBbIM HamnpspkeHnueM 10 1700 B. JpaiiBep saBnser-
csl ycwiuTeneM — (popMHpoBaTesieM CUTHAJIOB YIPABICHUS 3aTBOPAMHU TPAH3UCTOPOB ¢ yacToToi 1o 50 kl'm.
JlpaiiBep comEp>KUT BCTPOCHHBIN TanbBaHndecku pasps3anubiii DC/DC mpeobpa3zoBatesnb, 00eCeUrBArOIINI
HE00XO0/AMMBbIE€ YPOBHHU OTHHUPAIOLIMX U 3alIUPAIOLINX HANPSDKEHUH Ha 3aTBOPE TPaH3UCTOPA.

Homenxknarypa npaiisepos: JIP280I1-b, J[P280I1-b1.

2 COCTAB JIPAMBEPA

2.1 [paiiBep — neuyaTHas 1jiata ¢ yCTaHOBJIEHHBIMU Ha Hell MopayseM apaiiBepa (M), BBIIOJTHEHHBIM B
repMETUYHOM IIJIJACTMAaCCOBOM KOPITyCE, HEOOXOAUMBIMU HACTPOEUHBIMU 3JIEMEHTAMH U pa3beMaMH Ul MOJ-
KJIFOUEHUS YIIPABIIIEMbIX TPAH3UCTOPOB U CUTHAJIOB YIPaBJICHUS.

2.2 B cocraB npaiiBepa BXOJAT cleayromue pyHKINOHAIbHbBIC Y3JIbl:

a) CTa0WIN3aTop HANpPSHKEHUS MHUTAHUS JIpaliBepa ¢ 3alllUTOW OT HENpPaBWIBHOM MOJIIPHOCTH BKIIIOYeE-

HUS;

0) Bcrpoennbiii DC/DC npeoOpa3zoBarenb co cTaOMIU3aIMEHi yPOBHS OTHHPAIONIETO M 3alMPAOIIETO

HaNpsDKEHUs Ha 3aTBOPAX YNpPaBIIIEMbIX TPAH3UCTOPOB;

B) BXOJIHasl JIOTHKA;

I') CXeMa YIpaBJIeHMs 3aTBOPAMH YIPABISIEMbIX TPAH3UCTOPOB;

J1) cXeMa 3alUThl OT MOHWKEHHOTO M MOBBILIEHHOI'O HAIPSHKEHMsI Ha 3aTBOPE YIPaBISIEMbIX TpPaH3U-

CTODOB;

€) cXema 3alllUThl YIPaBJIseMbIX TPAH3UCTOPOB OT MEPETPY3KH IO TOKY.

3 PYHKIIMOHAJIBHBIE OCOBEHHOCTH

3.1 [lpaiiBep oOecreunBaer cieayrouiye QYHKIMM YHpaBJIeHUS, KOHTPOJS U 3alIUTHl YIPaBISIEMOIO
TpaH3UCTOpa:

a) KOHTPOJIb HAIPSKEHMs HACBIIIEHUSI HAa KOJUIEKTOPE YNpPaBIsieMOro TPaH3UCTOPA, €r0 3alUTHOE OT-
KJIFOUEHHE TP BBIXOJIE€ U3 COCTOSTHUS HACBILICHMUSI,

0) peryaMpoBKY IOpora 3allMTHOIO OTKIFOUEHUS 110 HAMPSHKEHUIO HACBIILCHUS,

B) obecreueHue MmIaBHOTO Mepexo/ia ApaiBepa U3 aKTUBHOTO COCTOSIHUS B HEAKTUBHOE MPU aBapUHHOMN
CUTYaluH (BBIXOJ] YIIPABJIIEMOIO TPAH3UCTOPA U3 PEKUMA HACBIILIEHUS);

r) OJIOKMPOBKY YIpaBJieHUs IPU aBapUHHON CUTYallUH;

1) CUTHAJIM3ALHUIO O HAJIMYUU aBapUUHOMN CUTYyallH;

€) PperyjlMpoBKY BPEMEHH BKJIIOUEHUS - BBIKIIOUEHHS YIPaBISIEMOrO TPAH3UCTOpA MyTEM M3MEHEHUs
COMPOTHBJICHHS PE3UCTOPOB B BhIX0AHOI 1ieru (Ron, Roff);

k) OJIOKHPOBKY OZJHOBPEMEHHOI'O BKJIIFOUEHHUS BEPXHEr0 M HUKHETO IIeYa;

3) 3aJepXKKy Ha MEePEeKII0UeHNEe BEPXHEro U HIDKHETO IUIeya;

M) PpEryIupoBKY 3a/Iep>KKU Ha MEPEKII0YSHNE BEPXHETO U HUYKHETO IUIeya;

K) KOHTPOJIb HANPSDKEHH MUTaHUS JApaiiBepa (BCTpoeHHbIe KoMmaparopsl) Ha Beixone DC/DC npeo6-
pazoBareis.

3.2 I'aGapuTHBIi uepTEX MPUBEICH HA pUCYHKE 1, PyHKIIMOHATIbHAS CXeMa U CXeMa BKIIIOUEHHUs JApaii-
Bepa n300pakeHbl Ha PUCYHKE 2, rpaduKu, MOsACHSIOMUE paboTy ApaiiBepa — B pazene 7.
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IJIe B CKOOKaxX MPUBEACHO 0003HAYCHHE BEIBOJIOB B COOTBETCTBHH C YCIOBHO-TpaduueckuM 0003Hade-
HUEM B 3JieKTpuueckux cxemax, X1 — Bunka IDCC-14MS; X2, X3 — Bunika WF-M-5.
Pucynok 2— @yHKIIMOHAIbHAS CXE€Ma U CXeMa BKIIIOUEHHUS JipaiiBepa

3.3 Ha3naueHue BbIBOJIOB MPUBEIEHO B Tabuuue 1.

Ta6muma 1 — Haznauenue BIBOIOB JpaiiBepa

BriBoabl Hasznauenue BBIBOJIOB O003HaYeHNE BEIBOIOB
X1.1 OO6mmii cUTHATRHBIA BRIBOJ JIJISI TIOJIAYH YITPABJISIIONIETO CUTHAJIA Signal GND
X1.2 Ynpapusitomuii BXoJ1 KaHajua 2 IN2
X1.3 BriBoa curnana onimoku ERROR
X1.4 Ynpapnstomuii BXoJ1 KaHana 1 IN1

X1.8,X1.9 |Iluranme +15 B Vs
X1.10, X1.11 |OO6mwmit mutaHus POWER GND

X2.1 OO0111Mi1 BBIBOJT BEIXOAHBIX CUTHAJIOB KaHaja | OUTGND1
X2.2 Brikimrouaromuii BBIXOJT IpaiiBepa kaHana | OUToff1l
X2.3 Bxomrouaronuii BeIX0 IpaiiBepa kaHana 1 OUTonl
X35 M3MmepuTenbHbIi KOJUIEKTOP - IIEh KOHTPOJISI HAIIPSDKEHUST HACHIIICHUS Ha MC1

) yHIpaBJIsieMOM TpaH3UCTOpe KaHaua |
X3.1 OO0111M# BBIBOJI BEIXOAHBIX CUTHAJIOB 2 KaHaja OUTGND 2
X3.2 Brixnrovarommii BeIX0 ApaliBepa KaHamna 2 OUToff2
X3.3 Bxurouaroiuii BeIX0A IpaiiBepa kaHana 2 OUTon2
X35 H3MepuTenbHbIi KOJUIEKTOP - 1Ielb KOHTPOJIS HAIIPSDKEHUS HACHIIICHUS Ha MC2

) YIpaBIseMOM TPaH3UCTOPE KaHaa 2




4 OCHOBHBIE U ITPEJAEJBHO-A0OIIYCTUMBIE ITAPAMETPbBI

OcCHOBHBIE U NIPeNIeIbHO-0MTYCTUMBIE TTapaMeTphl JApaiiBepa NpuBeIeHbI B Ta0uLe 2.

Tabmuia 2 — OCHOBHBIC U MPECIIbHO-T0MyCTUMBIC TapaMeTpsl (pu T = 25 °C)

E aummma 3HaveHME
[Tapametp O6o3HaucHHE HE HE IIpumeuanus
M3MEPCHUS THII
MEHEe Ooree
[Tapametpsr 6510ka DC/DC
HomuHanpHOE HaNpsDKCHUE TUTaHHS Ug B 13,5 15 16,5 -

o f=0Tu, cMm. pucys-
MaxkcuMabHbIH TOK IOTPEOICHHUS Is MA - - 200 s Hlé pucy
MoImHOCTh BCTPOCHHOT'O UCTOYHUKA
NUTAHUSA BBIXOJAHOW YaCTH MOJYJISI Pocooc Bt 3 - - JUISL Ka)KJIOTO KaHaia
JipaiiBepa

[TapameTpsl MOHUTOpPA HAIPSHKEHUS
ITopor BLIKIIIOYEHHS Uyvios B - 11 - BeIxox DC/DC
[Topor BKITIOUEHUS Uuvio- B - 12 - Beixon DC/DC
[TapameTpsl BXOAOB yNpaBIeHUS
Bxoanoe HampsiKeHUE BICOKOTO YPO U B 3 S 5,6 AiP280 I-b
XOHOE HAIIPSKEHUE BEBI T BHS
A p yp IH 9 15 16,8 | JP280 [1-B1
BxoaHoe Ha €HHE HHU3KOr0 ypo U B 0.6 0 0.8 AP280 115
XOIAHOE HAIPSHKECHUE HH3KOT BHS
It p yp IL 06 0 2,4 | 1P280 I1-b1
- 2,0 - JIP280 I1-5
BxonHoe conpoTuBicHUE R kOM :
A P N - 5.9 = | J1P280 I1-B1
BpemenHble napaMeTpsl
Bpewms 3aepKKy BKIIFOUSHHS CUTHAIIA .
p Hep td on(in-out) MKC - - 0,5 |cm. pucynok 12
MEX/Ty BXOJIOM H BEIXOJIOM
Bpems 3aep:KKU BEIKITFOUCHUS CUTHAIIA .
p Hep td off (in-out) MKC - - 0,5 |cm. pucynok 12
MEKJTy BXOJIOM U BBIXOJIOM
«MepTBoe» BpeMst MKy U3MEHEHUSIMHI HACTpanBacTCs Io-
TpeOUTENIEM; CM.
CUTHaJIa Ha BBIXOAAX MEPBOTO U BTOPO- tro MKC - 2,5 -
pazzen 6 1 pUCYHOK
0 KaHaJI0B 9
0e3 Harpy3Ky;
MakcumainpHas pabodast 9acToTa Frnax k' - - 50 CM. paszen 6 ¥ pu-
CYHOK 5
Bpemst 6510KMpOBKH KOHTPOJIS TTaI€HUS HacgpaHBaeTCH 1o~
COUTCIIEM,
HaIpPsOKEHUS Ha yIPaBJISIeMOM TPaH3u- tsLock1 MKC 5 - 20 251 paszen 6
CTOpE B OTKPBITOM COCTOSIHUH pucysin 3 1 11
Bpems 6710KHpOBKH YIIPaBIISIEMOTO TPaH-
P P yrip p tBLOCKZ MC - 70 - CM. PUCYHOK 3
3UCTOpPA MOCTIE «aBapUM»
Bpewms nnaBHOro aBapuiHOTO OTKIIHOYE-
p p toff MKC - 6 - CM. PHCYHOK 3
HUS YIPABISIEMOr0 TPAH3UCTOPA
Bpems 3aepkKy BKIIFOUSHUS CHTHAIIA
p P td(on-em MKC - - 2 -
aBapuu
BrixonHble mapaMeTpsl
BrixonHoe HanpsKeHHE BHICOKOTO YPOB- BO BCEM JIHANa3oHe
H Uon B +14 +16 +19 | gomycTUMBIX Harpy-
30K
BrixonHoe HanpsbkeHUe HU3KOTO YpPOB- BO BCEM JIManasoHe
HS UoL B -7,5 -6 -4 | IOIyCTUMBIX HArpy-
30K
MakcuMalIbHBIN BBIXOAHON UMITYJIbC- HacTpauBaeTcs 1o-
o TpeOUTEIEM; CM.
HBI TOK lomax A -8 — +8 p
pasnen 6 u pUCYHOK
8
Cpenauii BBIXOTHON TOK lo MA - - 130 |mHa xaxkaplii KaHAI
Bpewmst HapacTaHusi BRIXOJHOTO CUTHAIA t; HC - - 150 |0Ge3 Harpys3kH, cM.
a3jiesl 6 ¥ pUCYHKH
Bpewms criana BEIXOAHOTO cUTHANA t; HC _ _ 150 I; 8I[H 1 pucy
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[Tponomxenne TabmuIb! 3

3HaueHME
Enunura
[Tapametp O6o3HaueHHe HE HE [Ipumeuanus
WU3MEPCHHUS THII
MEHee Ooitee
MakcumanbHbIi TOK CTATYCHOTO BBIBOJIA
lErR max MA - - 20 -
«Error»
MaxkcuMabHOE HAIPSHKEHUE Ha CTaTyC-
UERR max B - - 30 -
HOM BEIBOZIE «Error»
OcTaTo4YHOE HAMIPSHKEHUE IT0 BBIXOT,
P Y Uoerr B 0 0,3 0,7 |mpu lggg =20 MA
curnaina «Error»
[ToporoBoe HanpsHKEHUE HA U3MEPHU-
Th 0€3 IOMOJIHUTEIB-
TenbHOM BXxoae MC, BEI3BIBAOIIEE aBa- U B - 5,8 -
o MC HBIX 3JICMCHTOB
pUHHOE OTKITIOUCHNE
ITapameTpsl U30ISITUN
MaxkcuManbHO JToycKaeMoe o0paTHoe
UR(MC) B - - 2000 -
HanpsbKeHUe Ha BeIBoJe «MCy
Hamnpspkenne n301anun MeKay BXOI0M
p 1 y a U|50(|N_QUT) B - - 4000 DC, 1 MmuH
¥ BBIXOJIOM
HanpsxeHne U30JIUN MEXKY BBIBO-
P Y U soouTi-ouT2) B - - 2000 |DC, 1 mun
JTaMH TIEPBOTO U BTOPOT'0 KaHAJIOB
Kpurtnueckast CKOpOCTb U3MEHEHUSI
P P (dU/dt)e KB/MKe - - 20 -
HaIpPsOKEHUS Ha BBIXOJIE
[TapameTpsl SKCIUTyaTalluu ¥ XpaHESHUS
Pabouwnit muana3on Temmeparyp Ta °C -45 - +85 -
Temnepatypa xpaHeHus Ts °C -60 - +100 -
[lapameTps! yrpaBisieMoro TpaH3uCTopa
MakcuMaJIbHO JOIYCTUMOE HAIIPSHKEHHUE
sloty p Uc (Ups) B - - 1700 -
YIOPAaBIIEMOT0 TPAaH3UCTOPA

5 PABOTA JIPAUBEPA

[Tonaya «ror.1» Ha ynpasistomuil Bxoq «IN1» nmn «IN2» npuBeneT Kk OTKpPBITHIO COOTBETCTBYIOLIETO

Th
YIIpaBJIAEMOTO TPAH3UCTOPA. VBenuueHue naacHus HAIIPSAKCHUSA B OTKPBITOM COCTOSSTHUU 6onee, €M Ha Upmec 3a

BpeMs, MpeBbIlIatoliee tg| ock1 MPUBEAET K CpadaTHIBAHUIO 3aIUTHI MO MPEBBIIICHUIO MMAJIeHUs HANPSDKEHUS B
OTKPBITOM COCTOSIHUH (IO TIeperpy3Ke Mo Toky). [Ipr BO3HUKHOBEHUH aBapUHHOW CHTYallMHd OTKPOETCS TpaH-
3UCTOP, BKJIFOUEHHBIN 10 CXeMe C OTKPBITHIM KOJUIEKTOPOM (BbIBOZ «Error»). Yepesz 70mc Oyner mpousBesneH
cOpoc aBapuiiHOM cUTyalluy, U N0 NepeiHeMy QpoHTY curHaina yrpasieHus «IN» OyneT oTKpeIT ynpapisieMblii
Tpan3ucrop. Eciu npuynHa aBapuitHON cuTyaluu He ObLIa yCTpaHEHa, UK 3alUThl TOBTOPUTCH.

CHMKeHHe HapsDKeHUS MMTaHUS JIpaiiBepa JI0 yPOBHS MOpora cpabaThIBaHUS 3alIUTHI OT MMOHMKEHHO-
TO HanpsDKeHHs MUTaHus apaiiBepa «UuvIo-» mpuBeneT k 3aKphITHIO yIPaBIIeMOro TPaH3UCTOpA HE3aBHCUMO
OT BXOJHBIX CHTHAJIOB ymnpasieHus. [1o mopory cpabaThiBaHHs 3alIUTHI OT MOHMKEHHOTO HAIPSDKEHHSI MTHATAa-
Hus apaiiBepa «UJuvlo+y» curHamel yrpaBieHus: BoccTaHOBSTCS. [Ipu cpabaThiBaHUM 3alIUTHI OT TIOHHKEHHOTO
HaTNpsDKCHUS TUTaHUS] CUTHAJ OIIMOKHU Ha BbIXone «Error» He mossisiercs.

[Tpu nogaue Ha Bxo1bl «IN1» 1 «IN2» ogHOBpeMeHHO «JIoT. 1» Ipon30HaeT GJIOKUPOBKA YIPABICHUS U
yIIpaBIsieMbIe TPAH3UCTOPHI OYIYT 3aKPHITHI, IPU STOM CHUTHAJHM3AIMY O HAJTMYMW OIIMOKH Ha BeIXozae «Errory
HE TOSBIISIETCS.

Jnarpammsbl, NosACHAONIKE paboTy JIpaiiBepa, IpUBeIEeHbI Ha pUCYHKaxX 3 U 4.
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rzae IN — BxogHoil curnain, G — curHai Ha 3aTBOpE yIpaBiIieMOro TpaH3UCTOpa,
MC — curHan u3MepHTEeIBHOTO KOJUIeKTopa, RSt — BHYTpeHHMI curHai cOpoca aBapuitHOW CUTYyalluH,
Error — crarycHslii curaan

Pucynok 3 — @yHk1MOHaIbHAs [UarpaMMa padoThl ApaiiBepa MpU aBapuiHON CUTyaluu

IN_1

IN_2

Pucynok 4 — ®yHkunoHanabHasa quarpamma padoTsl paiiBepa

6 PEKOMEHJIAIIMM ITO MOJIKJIIOYEHUIO TPAVIBEPA

IN1, IN2 — ympasasioniue BXoJbl. YTpaBieHHE JpaliBepoM omucaHo B paszeiie «Pabora mpaiiBepay.
[Ipu nmogaue ympaBisIOIIEro HAMPSLKEHUS CIIEyeT YUYUTHIBaTh, YTO HA BXOAAX YIPaBJICHUS YCTaHOBJIEHBI 00-
paTHbIe 3alUTHBIE 110kl Eciu HanpsikeHue ynpapieHus OyAeT NpeBbIIaTh HANPSHKEHUs MUTaHus 6osiee yem
Ha 0,6 B, mpou3oia€r yBenuyeHuss Toka NOTPeOISHHS MO BXOAaM U MPU 3HAYUTEIHHOM MPEBBIINICHUN HAMps-
YKEHUs MUTaHUs IpaiiBep MOKET BBIMTHU U3 CTPOS.

Error — BeIBOJ], CHTHATM3UPYIOUINI O BOSHUKHOBEHUH aBapUHOM cuTyannu. BeIBoA mpecTaBiseT co-
00 OTKPBITHIM KOJUIEKTOP TPAH3UCTOPA CXEMBI 3alIUTHI. TpaH3UCTOP OyJIET OTKPHIBATHCS TOJIBKO MPH aBapHiA-
HOW CUTYallMM, BBI3BAaHHOM MEPErpy3KOr CHIJIOBOTO TPAH3UCTOPA MO TOKY. [Ipu CHM)KEHMU HANpsHKEHHUS UTa-
HUs JpaiiBepa 10 ypoBHs «UuvI0o-» TpaH3ucTOphI OyIyT 3aKpHITHI HE3aBUCUMO OT BXOJIHBIX CHUTHAJIOB YIIPaB-
JICHUs! (CUTHAJIBI BOCCTAHOBSTCS TPH JOCTIXKCHUU YPOBHS MUTaHUsI, cooTBeTcTBYoIero «UJuvlo+»), Ho curna-
JIM3anun 06 OH_II/I6K€ B I[aHHOI>'I CUTyallul HC MOCICAYCT. Taxcke He MocJICAYyCT CUTHAJIMU3AllUN B CIIydac OOHO-
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BpeMmeHHoU noxayn Ha BXoAbl «IN1» n «IN2)» curnamoB, COOTBETCTBYIOIIMX <«JIOT.1», XOTsl BBIXOJHBIC TPAH3U-
CTOPBI OYIIyT 3aKPBITHI.

He pexomenayercs nmogaBath Ha BbIXOA «EITOMN HanpsHKeHWE U TOK 3HAYCHHUSIMU BBILIE TPEAETBHO J10-
MyCTUMBIX, B TOM YHCJI€ U KPATKOBPEMEHHO.

Pesuctopnl R1 R2 — Bpemszanaroiire pe3ucTopbl HACTPONKU 3aJePKKU HA TIEPEKIIIOUEHUE MIEPBOTo U
BTOPOTo KaHaoB. DaKTUYECKU PE3UCTOPAMHU PETYIMPYETCS BpeMsl 3aJIepKKH BKIIOYCHUS (IIPU YCTAaHOBKE pe-
3MCTOPOB Pa3HbIX HOMUHAJIOB 33/IepKKa Ha MEPEKII0YCHHE 0 MepeAHUM (GPOHTAM YIPABISIOUIUX UMITYIbCOB
NIEPBOIO M BTOPOTO KaHAIOB OyJeT pasziauyHoii). Ecnu yBenndeHnue BpeMeHH 3aJep)KKH Ha MEPEKIIOYCHUE HE
TpeOyeTcs, BMECTO PE3UCTOPOB CIEAYET YCTAHOBUTH MEPEMBIUKH. 3aBUCUMOCTh BPEMEHU 3aJCPKKU OT HOMH-
HaJjia pe3ucTOpOB MpUBeeHA Ha pucyHKe 11.

Vs — Bxox nutanus apaiiBepa. [Ipu yMeHblIeHHHN HanpspKEHUS MUTAHUS ApaiBepa yMEHbIIACTCS BbI-
xonHoe HanpspkeHne DC/DC npeoOpazoBarensi. Eciu nuTaHue MeHbIIE JIOIYCTUMOTO YPOBHSI, BXOJJHAsI CXeMa
MOET paboTaTh UCHPABHO, HO HA 3aTBOPAaX YIPABIIIEMBIX TPAH3UCTOPOB HANPSHKEHUE MOXKET YIacTh 10 YPOB-
Hs1 «UJuvlo-», 1 yripaBieHne TPaH3UCTOPOM OYIET HEKOPPEKTHBIM.

Tox motpebneHus mo BXoay nutanus cocrapisger He 6oiee 200 MA 6e3 Harpysku. [Ipu moakimroYeHUN
TPaH3UCTOPOB TOK MOTPEOICHUS YBEINYUBACTCS HA BEJIMYMHY TOKA Mepe3apsIKi 3aTBOPA M MOXKET JOCTUTaTh
550 MA (paBHas Harpyska /it oboux kanajioB). [Ipu Gombinem Toke notpedsienuss DC/DC npeobpasosareinb
MOJKET BBIMTH M3 CTPOSI, JIN0O, MIPH KPATKOBPEMEHHOM TPEBBIIICHUN TOKa moTpedienus B 550 MA, BBIXOAHOE
Hanpsokerns DC/DC npeoOpasoBareliss yMEHBIIUTCS 10 HEIOMYCTUMOTO YPOBHSI M CpabOTaeT 3allkTa 10 He-
JOHAIPSHKEHUIO, YTO MPUBEAET K HEKOPPEKTHOMY YIPABIEHUIO TpaH3UCTOpoM. Eciu Harpyska mo kaHaimam
pacmpezieieHa HepaBHOMEPHO, TO TOK MOTPEOIeHHs] OJJHUM KaHaioM He JoJpkeH mpesbimath 300 MA (6e3 yué-
Ta MoTpedieHus cxeMol yrpapieHus). Tok moTpeOieHns 3aBUCUT OT YaCTOThI CUTHAJNIA YIPaBIeHUs, OT 3HaUe-
HUM CONPOTUBIIEHUH 3aTBOPHBIX PE3UCTOPOB U OT BXOJHOM EMKOCTH 3aTBOpa (cM. pucyHkH 5 u 6). Ilpu skc-
IUTyaTaluy JpaiBepa ClIeAyeT JIeiaTh MOMPaBKy Ha TOK MOTPEOJICHNS B 3aBUCHMOCTH OT TPAH3UCTOPOB, HA KO-
TopbIie Oyner padorate ApaiiBep. O0nacTh Oe30nmacHON paboTHI ApaiiBepa B 3aBUCUMOCTH OT EMKOCTH 3aTBOpPa U
4acTOTHI MIPEJICTABICHA HA PUCYHKE 8.

MC1, MC2 — BbIBOIbI OJKIIIOUEHUS KOJUIEKTOpa (CTOKA) YIpaBisieMOro TpaH3ucropa. BeiBoabl mpen-
HA3HAYEHBI JJIs] KOHTPOJIA MaJIeHUs] HAMIPsHKeHUsI (3allKTa [0 HACBIIICHHIO0) Ha TpaH3uctope. [Ipu aToM Tunmy-
HOE 3HaYeHHE Mopora cpabaTeIBaHuUs 3alIUTHI paBHO 5,8 B (ecin He ycTaHOBIICHBI BHEITHUE 3JIEMEHTHI M YCTa-
HoBJeHbI iepembruku JP1 u JP2). Tlopor cpabarbiBanus 3amuThl peryaupyercs anementamu VD1, VD2, VD3,
VD4 (cMm. pucyHkd | 1 2; IpH OCTAaBKE TAaHHBIC AJIEMEHTBI HE YCTAHOBIICHBI): M3 MAKCUMAIBHOTO HATIPSHKCHUSI
(5,8 B) BeIunTaETCS MajicHHE HANPSDKEHUS HA CTAOMIIMTPOHAX U IHO/aX MpH Toke 250 MKA.

Ecnu 3amuTa oT neperpy3ku o TOKy yIpasisieMOro TpaH3ucTopa He Tpedyercs, To BeiBo MC criengyet
3aKOPOTHUTH Ha HCTOK (IMHUTTEP) COOTBETCTBYIOIIETO KaHAIIA.

Konaencaropst Cmei , Cme2 — BpeMs3aiaronye KOHAeHCaTOpbl JOPMHUPOBAHUS 33€PKKH BBIKITFOUEHUS
COOTBETCTBYIOIIETO YIPABIISIEMOTO TPAH3UCTOPA TPH MEPErpy3Ke Mo TOKy. 3ajepkka Ha cpabaThIBaHHUE 3allld-
Thl HeoOXoauMma JUis M30eraHus JIOKHBIX CpalaThIBaHMM MO KPAaTKOBPEMEHHBIM WHAYKTHUBHBIM BBIOpOCaM.
JUTUTEeNbHOCTh JTAHHOM 3a/iep’KKK OyAeT paBHA JJIUTEIbHOCTH «HMMITyJbCa Mepe3aryckay B Cllydyae BO3HUKHO-
BEHUS aBapuiHON cutyauuu. s yBenu4eHus 3aJepKKu cpabaTbIBaHUs 3allIUThI, PEKOMEHYeTCsl yCTaHABIIU-
BaTh KOHJICHCATOPBI C HOMUHAJIAaMH, yKa3aHHbIMH Ha pucyHke 10. [Ipu mocraBke ycTaHOBJIEH KOHIEHCATOP EM-
kocThio 100 md, 9TO COOTBETCTBYET IITUTEIHHOCTH 3aJACPKKH 8 MKC (THIL. ).

OUToff1, OUToff2, OUTonl, OUToN2 — BBIBOBI, MpeaHa3HAUYECHHBIC I MMOAKIIOUCHHS 3aTBOPOB
YIIPaBJIIEMBIX TPAH3UCTOPOB.

3atBopHbie pesuctopbl (Ronl Ron2 Roffl, Roff2) HeoOxoauMmer i yMEHBIIEHUS] MaKCUMAaJIbHOTO
UMIYJIBCHOTO TOKa. He pekoMeHyeTcsl ycTaHaBIMBaTh PE3UCTOPhI ¢ HoMuHanamMu MeHee 1 Om. Jlomyckaercst
YCTaHOBKA PE3UCTOPOB Pa3HBIX HOMUHAIIOB, K TIPUMEDY, IUTSl YBEITUYCHUS [UTUTEIBHOCTH BBHIKIFOUECHUS YIIPaB-
JSIEMOTO TPAH3UCTOPA C IENBbI0 YMEHBIICHUS aMILTUTY/IbI HAPSDKEHHUSI WHAYKTHBHBIX BEIOPOCOB.

IlepemMbIuKkH

J1 — mxammnep, 00beIUHSAIOMNNA «KMUHYC» MUTAHUS U «OOIIMI» yIpaBJIeHUs ApaiiBepoM;

J2, J3 — mxamriepsl, o0benuHstonme pesuctopsl Ronl u Roffl, Ron2 u Roff2 mis moaxmrouenus k
3aTBOPY.

JP1, JP2 — nepeMbIUKH, peryIMpyOIIre TOpor cpadaThIBAHUS 3aIIUTHI 110 HACHIIICHUS YIPaBIIIEMbIX
TpaH3ucTopoB. [Ipu ycTaHOBIIEHHBIX MEPEMbIUKaX MOPOT cpadaThIBaHMS 3aIIUTHI IO HAIPSKEHUIO HACBICHUS

Th
TPaH3UCTopa [J,,. = 9,8 B. IIpn HeyCTaHOBICHHBIX IIEPEMBIYKAX [OPOT cpabaThIBaHUs 3aIUUTHI paBeH 1 B.

IIpumeuanue — [Ipu HeoOXoaMMOCTH 3aMeHbI IepeMbiuek JP1, JP2 mpuMeHITh METOA PYyYHOM MAWKH 3JIEKTPO-
MAsIIbHUKOM C TEMIIEpaTypoii masibHOTO cTepikHs (245 + 15) °C ¢ ucrmons3oanueM npumost [I0C-61 u kaHHPOIEHOTO
¢uroca. B ciryuae mpuMeHeHHs TpyOUYaTOTo MPUIOS U MAsIIbHOM MACThl JOTOIHUATENFHOE (IIIOCOBAHUE MOXKET HE TIPOH3-
BOJIUTHCA.
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7 TPA®UKMH, TIOSACHSIIOIIAE PABOTY JIPAIBEPA
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Pucynok 5 — I'paduk 3aBUCUMOCTH TOKA MOTPEOICHUS
JpaiiBepa OT YaCTOThI CUTHAJIA yHpaBIeHUs Oe3 it émkocted Harpy3ku 10 HOD, 25 v®, 50 Hd, 100
Harpy3Ku HO u 250 Hd

Pucynok 6 — I'paduik 3aBUCHMOCTH TOKa MOTPEOICHUS
OT YacTOTHI CUTHAJIA ITOJ] HArPy3KoH (C 3aTBOPHBIM
pesuctopom 5 Om)
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PucyHok 7 — I'paduk 3aBHCUMOCTH JUIHTENBHOCTH Pucynok 8 — I'paduk obmactu 6e3omacHoi paboThI
q)pOHTOB OT EMKOCTH HArpyskKu (C 3aTBOPHBIM PE3U- ﬂpaf/jBepa (C 3aTBOPHBIM PE3UCTOPOM
ctopoM 5 Om) 5 0m)
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Pucynok 9 — I'paduk 3aBUCMMOCTH HaNpsHKEHUS Ha Pucynok 10 — I'paduk 3aBUCUMOCTH JUTUTEILHOCTH
3aTBOpE TPAH3UCTOPA OT TOKA MOTpeOIeHUS 3a/IEpKKH BKIIFOUEHUS 3alUTHI IO HACBIIIEHUIO OT

MOJACTPOEYHON EMKOCTH
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t, ty
rae IN — BxogHo# curnan ynpasienus; G — curHan Ha
3aTBOPE YIPaBIAEMOro TPAaH3UCTOPa
Pucynok 11 — I'paduk 3aBUCUMOCTH UTUTEIILHOCTH Pucynok 12 — J/Ilnarpamma, NOsICHAIOIAs BPEMEHHbIE
3aJIepKKHU Ha NEPEKII0YEeHNEe OT HOMHUHANA OJCTPO- napaMmeTpsl ApaiiBepa

€4HBIX PE3UCTOPOB

8 PEKOMEH/JALINU DKCIVIYATALIUN

8.1 TpeboBaHUS YCTOMYUBOCTH ITPU MEXAHUIECCKHUX BO3JCHCTBHIX

Mexanuueckue Bo3aelcTBus ans JpaiiBepoB - mo ['OCT 20859.1 ¢ yrouHeHUsIMH, IPUBEIEHHBIMU B
Tabimue 3.

Tabnuia 3 - TpeGoBaHus MO YCTONYMBOCTH IpaiiBEPOB K MEXaHHUECKUM BO3JICHCTBYIOIUM (haKTOpaM

Bremrauii BozneficTByronmii paktop 3HaueHNe BHENTHETO BO3IEHCTBYIOMIEro (hakTopa
CunyconnaiabpHas BUOpAIUs:
- IMAaIla30H 4acToT, [ 11 0,5-100
- aMIUIHTYIa yeKopeHus, M/c’ (Q) 10 (2)
Mexanudeckuii yaap OJJMHOYHOTO AEHCTBHUS:
- IHKOBOE yJapHOe yckoperue, M/c® (g); 30 (3)
- JNTUTEIBHOCTh UMITYJIECA YIAPHOTO YCKOPEHHUSI, MC 20

B wactu Bo3neiicTBHA MexaHMUYeCKMX (DaKTOPOB BHEIIHEH cpellbl B BUJAE BUOPALMOHHBIX M YIApHBIX
Harpy30K JIOJDKEH COOTBETCTBOBATH IpyIiie ycinoBui skcrryatanuu M25 o 'OCT 17516.1-90.

8.2 TpeboBaHusl yCTOWYHUBOCTHU TIPH KIMMATHIECKUX BO3JCHCTBUSX.
Knumatnueckue Bozneiictaus - no 'OCT 20859.1 ¢ yrouneHusiMu, NpuBeEHHBIMU B Tabu1e 4.

Tabnuia 4 - TpebGoBaHMsI 10 YCTOMUMBOCTH K KJIMMATUYECKUM BO3JAEMCTBYIONUM (paKkTopaM

Knmaruaeckuii hakrop 3HavyeHne KIIMMaTH4eckoro akropa

IToHwxeHHas TeMreparypa cpeibl:

- pabouas, °C; -40

- npeaenbHas, °C -45
[NoBbIIeHHAST TEMITEPATYPa OKPYKAFOIIEH Cpebl:

- pabouasi, °C; +85

- npeaenbHas, °C +90
OtHocuTeNnbHas BIaXHOCTH IpH Temneparype 35 °C 6e3 KoHAeH-
canmu Biaru, %, He 6ojee 98
N3menenue remneparypsl cpensl, °C ot -55 o +90
ATMocdepHOoe TOHIKEHHOE aBiieHue, [1a (MM prT.cT.) 86000 (650)
ATMocdepHOe MOBHIIIEHHOE MaBienue, I1a (MM.pT.CT.) 106000 (800)
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9 KOMILIEKTHOCTb

9.1 CocraBHBIE YacTH n3aciang 1 UBMCHCHHUS B KOMIIJICKTHOCTH

KoMruiekTHOCTD M3aenus npecTaBieHa B TabauIe 5.

Taomuma 5 - KoMIUIeKTHOCTE

OGo3HaueHue HaumenoBanue 3aBoICKOM
KonuuectBo IIpumeyanue
U3 IeIHsI V3 1ETIHsI HOMeEp
AJIEVL.468332.031- | Jpaiisep JIP280II-

- Poserka IDC-14F -

- Poszerxa HU-F-5{1,2,3,5} -
9.2 DkcmTyaTalMOHHAS TOKYMEHTAIHS
AJIEN.468332.031 I1IC.
10 CBEJAEHUS O TIPUEMKE
HpaiiBep(b1) cootBercTBYyeT(10T) AJIEU 468332.031 TY
3aBoJICKOI HOMEP Jlata u3roToBneHus
Mecto mis mramna OTK
11 TAPAHTUU NPEANPUATUA-U3TOTOBUTEJISA
[TpenmpusTHE-U3rOTOBUTEND rapaHTUpyeT COOTBETCTBHUE npaiiBepa TpeOoBaHUAM

AJIEN.468332.031 TY npu yciaoBuu coOIIOAEHUS MTPaBUII TPAHCIIOPTUPOBAHNUS, XPAaHEHUSI, MOHTaXa U dKC-

IryaTanuu.

lapantuitaeiii cpok — 2,5 rosa ¢ AaThl U3TOTOBJICHUSI.

["apaHTHiiHBIN CPOK XpaHEHUS — 2 ro/1a ¢ AaThl U3TOTOBJICHHUS.

["apaHTUifHBIA CPOK SKCIUTyaTallud — 2 TOJa C JIaThl BBOJA JipaiiBepa B AKCIUTyaTaIlMIO B IMpejenax
rapaHTUMHOTO CPOKA.

12 PEKOMEHJIALIUA 11O YTUWIN3AIIUHU

Yrunuzanus uznenus (nepernsiaBka, 3aXOpoHeHHe, epenpoiaxa) MPOU3BOIUTCS B OPSAKE, YCTaHOB-
neHHoM 3akoHamu P®D: ot 04 mas 1999r. Ne 96-D3 «O6 oxpane arMochepHOro Bo3ayxay, ot 24 utonst 1998 r.
Ne 89-®3 «O6 oTxoaax MpOU3BOJACTBA U MOTPEOJICHUA», @ TAKKE IPYTUMH 00ILIEPOCCUNCKUMHU U PETHOHAb-
HBIMH HOpMaMH, IPaBUJIaMH, PACHIOPSKEHUSIMU U TIP., TPUHITHIMU BO HCIOJHEHUE YKAa3aHHBIX 3aKOHOB.
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