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JIaHHBI JOKYMEHT SIBJISICTCS TACTIOPTOM C ONMCAHUEM XapaKTEePUCTHK JAHHOTO M3IEIHs, JUIsl KOTOPOTo MPEeIOCTaBIIsIeTCs rapaHTHs. Bee u3zienust B rporecce mpou3BOJICTBA MPO-
XOJAT MOJHBII KOHTPOIIb BCEX NapaMeTPOB, KOTOPBIH BBITIOIHAETCS BB, OMH pa3 10 FepMETU3AINH, a 3aTeM elle pa3 Ioce.

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

Jlio6bie m3nenust «nektpyM AB» He pasperieHsl Juisi IPUMEHEHHs B IPUOOpax M CHCTeMax JKM3HEOOEeCIeUeHUs! U CIIeHHAIbHOM TeXHUKH 0e3 MHChbMEHHOIO COTIacOBAHMS C
«Onextpym AB».

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

HWnxenepsl «OnekTpyM AB» MMEIOT GONBINONH ONBIT B pa3pabOTKe, IPOM3BOACTBE M MPUMEHEHHH MOIIHBIX CHJIOBBIX NPHOOPOB M MHTEIUICKTYa bHBIX JPAiBEPOB JUIS CHIIOBBIX
npuOOPOB U yXKe peaan30BaiH OONBbIIOE KOMHYECTBO HHANBUIYATbHBIX pelleHni. Ecan BaM Hy)XKHBI CHIOBBIC MOJYIIH WMIIH JpaiiBepbl, KOTOPbIE HE BXOAAT B KOMIUIEKT MOCTABKH, a TAKXKE
U3JICNNs ¢ OTIIMYMAMH OT CTaHAAPTHBIX MPHOOPOB B XapaKTEPHCTUKAX MIM KOHCTPYKIMH 0OpalaiTech K HAllMM MEHEDKEPaM M CIICLMAINCTaM, KOTOpbIe IpeuIoxkatr Bam mydniee penieHue
Bameit 3amaun.

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

Hpaiisep [AP2180I1 (manee — apaiiBep) — AByXKaHAIBHBIM JpaiBEP MOIIHBIX TPAH3UCTOPOB C MOJIEBBIM
ynpasienuem (MOSFET wmm IGBT), npeana3zHaueH aj1si 3aBUCHMOTO TaJIbBAHMYECKU Pa3Bs3aHHOTO YIpaBIie-
HUS IBYMSI MOIIIHBIMH TPAaH3UCTOPAMHU C MPEJEIbHO JOMYCTUMbIM HamnpsbkeHuem a0 1700 B. [IpaiiBep saBnser-
csl yeunuresaeM — (OpMHUpPOBATEIEM CHTHAJIOB YIIPABJICHUS 3aTBOPAMU TPAH3UCTOPOB ¢ yacToroi g0 100 kl'm.
JlpaiiBep comep:KUT BCTPOCHHBIN ranbBanndecku pasps3aHHbiii DC/DC mpeobpasoBateib, 00eCeUrBarOIINI
HE00XO0AMMBIEC YPOBHHU OTHHPAIOIINX U 3aITUPAIOLINX HANPSDKEHUH Ha 3aTBOPE TPAH3UCTOPA.

IIpu nmocraBke apaiiBep HACTPOEH HA MOPOI BKJIKYEHUS 3AIUTHI OT MepeHANPSKEHUs KOJJIeK-
Top-3mMutTTep paBHblii 900 B (zkamnep J1). Ilpu HeoGX0AMMOCTH YCTAHOBKHU JPYrUX 3HAYeHMil ciieayer
NOMEHATh He00X0AUMbIe ZKAMIIepPhbI.

O06o3HaueHue ApaiiBepa Mpu 3aKaze:

AP2180M - b

ppaneep

OBYXKaHanbHbINA

WMYNbCHBIA TOK, A

BCTPOEHHOE NUTaHne
(DC/DC npeobpasopaTtenk)

KOHCTRYKTUBHOE UCNnonHeHne

2 COCTAB JIPAMBEPA

2.1 lpaiiBep — neuyaTHas IjaTa ¢ yCTAaHOBJICHHBIMH Ha Hell MoayneM JpaiiBepa (M), BHITOTHEHHBIM B
TEPMETHYHOM IIJIACTMACCOBOM KOpITyce, HEOOXOAMMBIMU HACTPOCUYHBIMHU AJIEMEHTAMHU U pa3zbeMaMu JUIsl TO-
KIJIFOUEHHS YIIPABJISEMbIX TPAH3UCTOPOB U CUTHAJIOB YIIPABIICHHUS.

2.2 B coctaB apaiiBepa BXOIAT ciaeayromue GyHKIIMOHATBHBIC Y3IIbI:

— cTa0unu3aTop HampsDKEHUS MHTaHWs JApaiiBepa € 3alUTOW OT HENPAaBUIBLHOW MOJSPHOCTH
BKITIOUCHUS;

— Berpoennbiii DC/DC npeobpa3zoBatenb co cTaOMIN3alMe YpOBHS OTHUPAIOIIETO M 3aluparo-
IIEr0 HaIPSDKEHUA Ha 3aTBOPAX YIIPABJIIEMBIX TPAH3UCTOPOB;

— BXOJIHAs JIOTHKA;

— CXeMa ympaBJIeHHs 3aTBOPAMU YIIPABISIEMBIX TPAH3UCTOPOB;

— CXeMa 3alllUThl OT MOHMWKEHHOTO U MOBBIIIEHHOTO HANPSKEHUST Ha 3aTBOPE YIPABIISEMbIX TpaH-
3MCTOpPOB;

— CX€Ma 3aIUThl YIIPaBJISIEMBIX TPAH3UCTOPOB OT MEPErPY3KU I10 TOKY.

3 ®YHKIIMOHAJBHBIE OCOBEHHOCTH JIPAUBEPA

3.1 [paiiBep oOecreunBaer cieayrouiye (yHKIUN YIPaBJIEHUS, KOHTPOJS U 3alIUTHl yIPaBIseMOro
TpaH3UCTOpa:

KOHTPOJIb HAIPsKEHUS HACBHIILEHUS HAa KOJJIEKTOPE YIPABIEMOI0 TPaH3UCTOPA, €r0 3aIlUTHOE OT-
KJIFOUEHHE MPU BBIXOJI€ U3 COCTOSTHUS HACBIIICHMUS,;

o0ecrieyeHre MIaBHOTO Nepexoa ApaiiBepa U3 akTUBHOT'O COCTOSIHUS B HEAKTUBHOE MTPU aBapUHHON
CUTYaluH (BBIXOJ] YIIPABJISIEMOI0 TPAH3UCTOPA U3 PEKUMA HACBIILEHUS);

OJIOKMPOBKY yIIpaBJICHUs IPU aBapUIHOMN CUTYyallNH;

CUTHAJIM3ALUIO O HAINYNY aBAPUWHON CUTYAIUH,

PETYJIMPOBKY TOKa BKJIFOUEHHS - BBIKIIOYEHMS YNPaABISIEMOIO TPAaH3UCTOpPA IyTEM HU3MEHEHUs CO-
MPOTUBJICHUS PE3UCTOPOB B BbIX0AHO# 1ieru (Ron, Roff);

OJIOKMPOBKY OJJHOBPEMEHHOT'O BKJIFOUEHHUSI BEPXHETO U HUYKHETO IUIeYa;

3aJIEp’KKY Ha MEPEKIIOYEHNE BEPXHETO U HUKHETO I1JIeYa;

PETYJINPOBKY 3aA€P>KKU Ha NMEPEKITIOYEHUE BEPXHETO U HMXKHETO I1JIeYa;

KOHTPOJIb HANPSDKEHHI MUTaHUS JApaiiBepa (BCTpoeHHbIe Kommaparopsl) Ha Beixone DC/DC npeo6-
pasoBaTels.



3.2 I'aGapuTHBIi uepTEX MpUBEICH HA pUCYHKE 1, GyHKIMOHATIBHAA CXeMa JipaiiBepa n300pakeHa Ha
pucyHke 2, HazHadeHue BbIBo10B XP1 npuBeneno B Tabimie 1, rpaduku, noscHstonme paboTy apaiiBepa npu-
BEJICHBI B paszzene /.
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Pucynok 1 — 'abaputHslii yepTex apaiiBepa
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rae XP1 — Bunka IDCC-10MS, otBetHas yacth — po3etka IDC-10;
XP5, XP6 — Bunku Ha ruiaty PWL-4, otBeTHas yacts — po3etka PHU-4
Pucynok 2— @yHKIIMOHaIbHAs cXeMa JpaiiBepa

3.3 Ha3naueHue BbIBOJOB NPUBEAEHO B TadbauLe 1.

Tabnuna 1 — Haznauenue BoiBo0B pazbéma XP1

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




4 OCHOBHBIE U ITPEJEJBHO-0OIIYCTUMBIE ITAPAMETPbBI
OCHOBHBIE U ITPEIEIbHO-0ITYCTUMbIE TapaMeTphl PUBEACHBI B TabuIIe 2.

Tabmuia 2 — OCHOBHBIC U MPECIIbHO-T0MYyCTUMBIC TapaMeTpsl (pu T = 25 °C)

E unmua 3HaucHUE
[TapameTtp O6o3HaueHUE HE Me- He 6o- [Ipumeuanus
HU3MEPECHHS THII
Hee jee
ITapamertpsi 6j10ka DC/DC
Hanpsbkenue nutanus Us B 13,5 15 16,5
Tok moTpebieHus X0I0CTOTO X0oaa Is MA — 80 120 |fy,, =0T
o O] Harpy3KOou CM.
MakcumanbHBIM TOK MOTPEOIECHUS Is max MA — — 550 ALHarpy
PUCYHKU 5 1 6
MOIIHOCTh BCTPOEHHOTO UCTOYHHKA
o JJIS1 KaXX0Tr0o
MMUTAHUS BBIXOJHOW YaCTH MOJTYJIS Pocioc Bt 3 - — | anana
JpaniBepa
IlapaMeTpbl MOHUTOPA HANPSKEHUSI
[Topor BKIIFOUECHHS 3alUTHI Uuvio- B — 11 — DC/DC
BBIXOJT
[Topor BBIKTIOUEHUS 3aIUTHI Uuvio+ B — 12 —
IlapamMeTpsbl BXOI0B yIPaBJIeHUsI
BxoaHoe HanpspKeHHE BEICOKOTO
A P U B 3 5 5,6
YPOBHS
BxoaHoe HanpspKeHe HU3KOTO
A P U B 06 | 0 08
YPOBHS
BxonHoe conpoTuBiieHre Rin kOM — 2 -
BpemeHnHbie mapamMeTpsbl
BpeMs 3amep kKu BKIFOYEHHS U BEI-
p A1eP td (in-out) MKC - - 0,5 |cm. pucynok 11
KJTFOUEHHUS BXO/I-BBIXO/T
«MepTBOE» BpeMsi MEKIy H3MEHe- HACTpPaMBaeTCs M0-
HUSAMH CHUTHaJIa Ha BBIXOJAaX IIEPBO- tto MKC 2 - - TPEOHTENIEM; CM. PH-
r'0 ¥ BTOPOT'O KAHAJIOB cynok 10
0e3 Harpy3Ku;
MaxkcuManbHasi pabodasi 4acToTa frnax k[ '11 - 100 Py
CM. PUCYHKH 5 11 6
Bpems 3a1epKKu cpabaThIBaHus 3a- HacTpanpacTeA Ho-
teLoCK1 MKC 2 - - TpebuTeNneM; CM. PH-
IIUTHI TT0 HEHACHIIEHHUIO CYHOK 9
Bpewms 610kupoBKH aBIISICMOTO
P P b teLock?2 MC - 100 —
TPAH3UCTOpPA IOCIIC «aABAPHUI
Bpewms m1aBHOro aBapuifHOTO OT-
KJIFOUEHHS YIIPABIIIEMOI0 TPaH3H- toff MKC - 1,5 -
cTopa
Bpewmst 3a7epKku BKITFOUCHUS CHT-
td(on_err) MKC - - 2
HaJia aBapuu
BrixoaHble napaMeTpsl
BrIxoHOE HanpspkeHHE BBICOKOTO
YpOBHSI Uon B +12 +15 +18 BO BCEM /lMania3oHe
B o oe Ha e e 3KOTO JAOIYCTUMBIX Harpy-
BIXOJHOE HAIPSIKEHNE HU3KOT
5 P UoL B 8 | <10 | -12 |sox
YpOBHS
MaxkcuManbHBIA BBIXOIHOM UM- | A +18 20
I1yJIbCHBIN TOK BKJIIOUEHUsI Omax on HacTpatpacTeA Ho-
MaxcHUMalbHBIH BBIXOIHON NM- TPEOHTEIIEM; CM. Pi-
" ! lomax off A ~ | 22 | 18 |cynoxs8
MYJIBCHBINA TOK BBIKJIIFOUEHUS
CpenHuil BBIXOJTHOW TOK lo MA — — 130 |na xaxbli kaHan
BpeMst HapacTaHMs U CIIafa BEIXOI-
p p A A tr (n HC - - 150 |cm. pucynok 11
HOTr'O CHI'Haja




[Tponomxenne TabIUIIBI 2

Eumnna 3HaueHue
ITapameTtp O6o3HaueHue HE Me- He 0o- [Ipumeyanus
U3MEPEHUS THII
HEee jee

MakcumanbHBIN TOK BBIXOJIAa CUTHA-

IERR max MA — — 20
Jla aBapuu
MakcumanbHO€ HANPS>)KEHUE BBIXO-

UERR max B - - 20
Jla CUTHAaJIa aBapuu
OcTaTouHO€e HanpsKESHUE BBIX0Oa

P A Uo err B — 0,3 0,7 |mpu lgrg = 20 MA

CUT'HaJIa aBapruun

HanpsbkeHne HachIIIEHHsI, COOTBET- -
CTBYIOIIIEE CPA0ATHIBAHUIO 3AIIUTHI Unc B - 5,8 -
110 HEHACHIIICHUIO

ITapamMeTpbl H30aI MU

MaxkcuManbHO Aomyckaemoe oopat-

UC max B — — 2000

HOE HalpPsDKEHUE HA KOJUIEKTOPE
Hanpsixenue U30is1mn Mex,

P " o Uisoan-ouT) B - - 4000 |(DC, 1 mun
BXOJIOM U BBIXOJIOM
Hanpsixenue U300y MEXK 1y Bbl-

P Y Uiso(ouTi- out2) B - - 2000 |DC, 1 mun
BOJIAMH TIEPBOTO M BTOPOT'0 KaHAJIOB
Kpurtnueckas CKOpocTh U3MEHEHUS

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

HAITPsPKCHUA Ha BBIXOJC

HapaMeprl 3alUTHI OT NECPCHANPSKCHUSA

Hanpsixenue cpabaThiBaHMs 3allld-

- 900 — | ycranosnen J1
ThI OT MIEPEHATNPSKCHUS KOJUIEKTOP-

Uac B
OMUTTEP YHPABIACMOI'O0 TPAH3UCTO-

pa (cM. pucyHOK 12) - 1300 - YCTaHOBJICH J2

IMapamMeTpsl ynpaB/isieMoro TpaH3ucTopa

MaKCI/IMa.TII)HO OIIYCTUMOC HaAIIpA-
Jlomy P Uc (Ups) B _ _ 1700
JKCHUC ynpaBJmeMoro TpaH3I/ICTOpa

HapaMeprl IKCIJIyaTallMi M1 XpaHCHUSA

PaGounit nuanazon Temmeparyp Ta °C -40 - +85
Temreparypa XpaHeHUs Ts °C -45 - +100
5 PABOTA JIPAMBEPA

[Momaua «wror.1» Ha ynpasmsronuii Bxoa «IN1» mmm «IN2» npuBeser K OTKPHITHIO COOTBETCTBYIOIIETO
Th
YIIPaBISIEMOT0 TPAH3UCTOPA. Y BEIMUCHNE [1a/ICHAsI HATIPSDKCHUSI B OTKPBITOM COCTOSIHUM OoJiee, 4eM Ha {J, . 32

BpeMmsl, IpeBbliiatoniee tgock1, MPUBEAET K cpabaThIBAHUIO 3aIUTHI IO MPEBBILIEHUIO MMaJCHUS HAPSDKEHUS B
OTKPBITOM COCTOSIHMM (3alllUTa 0 HEHachIUIEHMIO). IIpy BO3HMKHOBEHMM aBapMMHON CUTyallUH OTKPOETCS
TPaH3UCTOP, BKIIOYEHHBIN 10 CXeMe C OTKPBITHIM KOJIIIEKTOpOoM (BbIBOI «Error»). Yepes 100 mc BHyTpeHHeH
cxeMoi OyneT NMpousBeJeH cOpoc aBapuitHON CUTYaIluH, U 10 nepeaHeMy (GpoHTy curHana ynpasieHus «IN»
OyZeT OTKPHIT YIpaBlIsseMbIil TpaH3UCTOP. B citydae, ecnu nmpuyuHa aBapuifHON CUTyallMu He Oblila yCTpaHeHa,
LUKJI 321U THI IOBTOPUTCH.

CHmXeHue HanpsDKEHUs MUTaHUs JipaiiBepa 10 ypOBHS MOpora cpadaTbiBaHUs 3aIIUTHI OT MOHUKEHHO-
ro HampsDKeHUs nuTaHus apaiBepa Uyyio- MPUBEIET K 3aKPHITUIO YIPABISIEMOr0 TPAH3UCTOPA HE3aBUCUMO OT
BXOJIHBIX CUTHAJIOB ympaBieHus. [lo mopory cpabaTbiBaHUS 3alIUTHI OT MOHMKEHHOT'O HANPSKEHUS MUTAHUS
npaiiBepa Uyyio+ CUTHATIBI yrIpaBieHus: BoccTaHoBsATCA. [Ipu cpaGaThIBaHUM 3aIUTHI OT MOHM)KEHHOTO Hamps-
KEHUs MUTaHUs CUTHAJ OIMOKK Ha BbIXxoze «Errory He nosisisiercs.

[Tpu nongaue Ha Bxoabl «IN1» 1 «IN2» ogHOBpeMeHHO «JI0T. 1» Ipon30HWaeT OJIOKUPOBKA YIPABICHUS U
yIpaBiseMble TPAaH3UCTOPBI OYAYT 3aKpPbITHI, IPU 3TOM CUTHAIM3ALMU O HAIMYMM OIIMOKM Ha BbIxojax «SO»
HE TOSBIIETCS.

JuarpamMmebl, osicHsIOIKUE paboTy apaiBepa, IpUBEACHBI HA PUCYHKaX 3 U 4.
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rae IN — Bxonnoii curnan; (5 g — CUrHan Ha 3aTBope; RSt — nepuopudeckuii BHyTpeHHHI curHan copoca;
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Pucynok 4 — @yHKIMOHANbHAs AUarpaMma paboThl JpaiiBepa



6 PEKOMEHIAIIMHY MO MOIKJIIOYEHUIO IPAVIBEPA

IN1, IN2 — ynpasnstomne BXoAbl. YTIpaBiIeHHE ApaliBepoM ONKcaHo B pasnene «Pabora apaiiBepay.

Ecnu tpebyercst ynpaBieHnue apaiiBEpoM YpOBHEM «IOT.1» amrumatymoi 15 B, To pekomeHmyeTcs 1mo-
CJI€AOBATEIBHO C BXOJAMHU YIIPABICHUS BKIIOUUTH pe3ucTophl 3,9 — 4,3 kOwm.

Error — BeIBOJ], cCUTHANM3UPYIOUINI O BOSHUKHOBEHUU aBapUitHOW cuTyauuu. BeiBoa npezcTaBiser co-
00l OTKPBITBHII KOJJIEKTOP TPAH3UCTOpPa CXeMbI 3alUThl. [Ipu 3TOM TpaH3ucTOp OyIeT OTKPHIBATHCS TOJIBKO
IIpU aBapuUHHOM CUTYyallMM, BHI3BAHHON NEPErpy3KOH CHIIOBOTO TPaH3HCTOpPA MO TOKY; IPU CHUKEHUH HAIps-
KEHUsI IUTaHus ApaiiBepa 10 ypoBHs «UuvIo-» TpaH3ucTopbl OyayT 3aKpbIThI HE3aBUCUMO OT BXOIHBIX CHI'HA-
JIOB YIIPaBIEHHsI, OJJHAKO CUTHAJIU3alMK 00 OMMOKEe B JAHHOW CHTyalluW HE TMOcieayeT. Takke He TmocieayeT
CUTHaJIM3allMy B Cllydae OJHOBPEMEHHOW MOJayl Ha YIPABISAIOLIME BXOJbl CHUTHAJIOB, COOTBETCTBYIOILIUX
«10r. 1».

Vs — Bxoa nurtaHus apaiiBepa. [Ipy yMeHbLICHUHM HaNpsOKEHUS MUTaHUS JIpaiiBepa YMEHBIIAETCS BbI-
xonHoe HanpspkeHune DC/DC — npeoOpasoBarens. Ecinu nutanue MeHbIIE AOIMYCTUMOTO YPOBHSI, BXOJIHAS CXeE-
Ma MOKET paboTaTh MCIPABHO, OJJHAKO HA 3aTBOPAX YMPABISIEMBIX TPAH3UCTOPOB HAIPSDKEHHE MOXKET YHacTb
1o ypoBas «Uuvlo-» u ynpaBieHne TpaH3UCTOPOM OYIET HEKOPPEKTHBIM.

Tok nmoTpebieHns o BXOAy NUTaHus coctapisieT He 6onee 120 MA 6e3 Harpysku. [Ipu nmoaxitoueHun
TPAH3UCTOPOB TOK MOTPEOJICHHUS YBEITMUMBACTCS HA BEIMYMHY TOKA MEPE3apsaKH 3aTBOPA U MOXKET JIOCTUTATh
550 MA (paBHast Harpy3ka i oboux kaHanoB). [Ipu 6osbiem Toke notpedienuss DC/DC — npeobpa3oBarein
MOJKET BBIMTH M3 CTPOSI, JIN0O, MPH KPATKOBPEMEHHOM TPEBBIIICHUN TOKa motpedienus B 550 MA, BBIXOAHOE
nanpsokerus DC/DC — npeobpazoBareiisi yMEHBIIUTCS 0 HEJOMYCTUMOTO YPOBHS M ¢cpabOTaeT 3alluTa 1Mo He-
JOHANPSDKEHNIO, YTO NMPUBEAET K HEKOPPEKTHOMY YIIPABJICHUIO TpaH3UCTOpoM. Ecim Harpy3ka mo kaHaiam
pacrmpezieieHa HepaBHOMEPHO, TO TOK MOTPEOICHNUs OJJHUM KaHaJlOM He J0JbKeH mpeBbimath 250 MA. Tok mo-
TpeOJICHUsI 3aBUCHT OT YaCTOThI CUT'HAJIA YIIPABJICHHUS U BXOJHON EMKOCTH 3aTBOpa (CM. prcyHOK 6). [Tpu skc-
IUTyaTalluy ApaiiBepa cleAyeT AeNiaTh MOMpPaBKy Ha TOK MOTPeOJeHHs B 3aBUCMMOCTH paboyeil 4acTOThl U
TPaH3UCTOPOB, HA KOTOpPEIC OyneT paboTaTh apaiiBep. O01acTh Oe30macHON pabOTHI apaiiBepa B 3aBUCHMOCTH
0T EMKOCTH HArpy3KH M YacCTOTHI IIPE/ICTABJICHA HAa PUCYHKE 5.

GND — o6uuii BBIBOA LIETICH MUTAaHUS M YIPABICHUS; CXeMa YIIPABICHUS TaJbBaHMYECKH HE pa3Bsi3aHa
¢ Bxonom DC/DC-npeobpa3oBarersi.

Pe3ucropel RAtl RdAt2 —Bpems3anarorine pe3sucTOpbl HACTPONKHU 3aJIEPXKKH Ha MEPEKII0YSHNE MTEPBO-
ro ¥ BTOPOTO KaHAIIOB. Pe3urcTopamu perymupyercs: BpeMst 3aJepKKU BKIIOYEHHs ([IPU YCTaHOBKE PE3HCTOPOB
pa3HBIX HOMHHAJIOB 33JIep)KKa Ha TIEPEKITI0UYEHHUE 10 TIepeTHUM (PPOHTaM YITPABIISIONINX UMITYIIbCOB IIEPBOTO U
BTOPOTr0 KaHAIOB OyleT pa3nuuHoii). Eciu yBernuyeHue BpeMeHH 3a/IepKKU Ha MEpPEeKIFOUeHUE He TpeOyeTcs,
BMECTO PE3UCTOPOB CIIEIYET YCTAaHOBHUTH IMEPEMBIUKH. 3aBUCHMOCTh BPEMEHH 3aJepKKH OT HOMHHAIA PE3H-
cTopoB npuBeaeHa Ha pucyHke 10. [Ipu mocraBke ycTaHOBIEHBI pe3ucTOpbl HOMUHAIOM 1 OM, 4TO COOTBET-
CTBYET MUHUMAJIBHOMY «MEPTBOMY» BPEMEHH (2 MKC).

Konaencaropsi Cpi, Cp — Bpemsi3aiaroliye KOHACHCATOPbI 337€P>KKH BBIKIIOUEHUSI COOTBETCTBYIOIIIE-
ro yNnpaBiIIeMOro TPaH3UCTOpa IMpH Meperpy3ke 1Mo TOKy. 3ajepikka Ha cpabaThlBaHUE 3alllUTHl HEOOXOAMMA
IUIs M30€TaHus JIOKHBIX CpadaThIBAaHW MO KPATKOBPEMEHHBIM HWHIYKTHBHBIM BBIOpPOCAM M IO MEPEXOIHBIM
mporeccaM MpH BKIFOYEHHUU. [Ipy 3TOM IIMTENBHOCTh JAHHOW 3aJE€pPKKH OYAET paBHA JUIUTEIBHOCTH (M-
MyJibca Tepe3anycka» B Clydyae BOSHUKHOBEHHs aBapUHWHON cuTyaruu. s yBeTUdeHHS 3aIepKKU CpadaThI-
BaHUs 3alIUTHl, PEKOMEHIYETCS YCTaHABIMBATh KOHICHCATOPHI C HOMUHAJIAMHU, yKa3aHHBIMU Ha pUCYHKe 9.
ITpu mocTaBKe yCTaHOBJIEHBI KOHAECHCATOPHI EMKOCThIO 100 n®d, 4yTO COOTBETCTBYET AIUTEIBHOCTH 3aJCPKKHU
5 MKc (Tum).

G1, G2 — BBIXO/IBI, TIPEAHA3HAYCHHBIC IJIs1 TIOJKIIOUSHISI 3aTBOPOB YIPABIISIEMBIX TPAH3UCTOPOB.

3atBopHbie pesuctopbl (Ronl Ron2 Roffl, Roff2) neoOxoaumbl ans yMeHbIIEHHS MaKCUMAalIbHOTO
UMITyJILCHOTO TOKa. JlomyckaeTcsi ycTaHOBKa pe3ucTOpoB J000ro HoMuHaa, B ToM uucie 0 OM. 3aBUCUMOCTh
BBIXOJIHOTO UMITYJIbCHOT'O TOKa OT HOMHHAJIOB 3aTBOPHBIX PE3UCTOPOB IpUBEJeHA Ha pucyHke 8. Ilpu mocras-
K€ YCTaHOBJIEHBI pe3ucTopbl 1 Om.

C1, C2 - BBIBOBI MOJKIIOYECHHS KOJUIEKTOPOB YIIPABISIEMbIX TPAH3UCTOPOB. BBIBOABI MpeaHA3HAUYECHBI
JUISE KOHTPOJIS TaJIeHUs] HalpsDKEeHUs (3allKTa Mo HACHIIEHUI0) Ha TpaH3ucTope. [Ipu 3ToMm 3HaueHue mopora
cpabaTeIBaHUs 3alIMTHI paBHO 5,8 B (Tum).

E1, E2 — BbIBO/IBI NOJKIIOYEHUS SMUTTEPOB YIIPABISAEMbBIX TPAH3UCTOPOB.

J1, J2 — mxaMIiepsl, TOAKITIOYAIONTUE 3aIIUTY OT MEPEHANPSHKEHUS KOJUIEKTOP-IMUTTEP YIPABISIEMOTO
TpaH3UCTOpa KaHaJOB «1» U «2» cooTBETCTBEHHO. [Ipn 3TOM monoxeHuto J1 cooTBETCTBYET HaNps)KEHUE cpa-
oareiBarus 900 B, monoxxenuto J2 coorBerctByet 1300 B.



7 TPA®UKH, MOACHAIOIIUE PABOTY JIPAWBEPA
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Pucynok 5 — I'paduk obmactu 6e3onacHoit pabotel  Pucynok 6 — ['paduk 3aBUCHMOCTH TOKa TOTPEOJICHHS OT
IpaiiBepa B 3aBUCUMOCTH OT YaCTOTHI U EMKOCTH 9acTOTHI CUTHAJIA TT0J] HArPY3KOM (C 3aTBOPHBIM PE3UCTO-
Harpysku (c 3aTBOpHBIM pe3zuctopom 1 Om) pom 1 Om)
s éMkocteit Harpy3ku 10 wo, 25 H®, 50 HD, 100 HD
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Pucynok 7 — I'paduk 3aBUCUMOCTH HanpspkeHuss Ha  PucyHok 8 — I'paduk 3aBHCHMOCTH BBIXOJJHOI'O UMITYJIbC-

3aTBOpPE TPAH3UCTOPA OT TOKA MOTPEOICHUS HOT'0 TOKa OT HOMUHAJIAa 3aTBOPHBIX PE3UCTOPOB
25 T
700 T
600 + 20 +
500 +
8 400 1 ST
e <
O 300 T o 10 4
200 +
100 + ST
0 : : : |
2 5 7,5 10 20 0 i i i i
' 2 5 7,5 10 15
t, Mkc
t, MKC
Pucynok 9 — I'paduk 3aBUCUMOCTH AITUTEIBHOCTH Pucynok 10 — I'paduik 3aBUCHUMOCTH JUTUTETHHOCTH
3aJ€P’KKY BKITFOUEHUS 3aIUTHI MO0 HACBIIIEHUIO OT «MEPTBOT0» BPEMEHU OT HOMHUHAJIA MOJICTPOCYHBIX PE3H-
HOMUHaJja nojactpoeunoi émkoctu Cp cTOpoB Rt
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Pucynoxk 12 — I'padux paboTsI IpaiiBepa npu cpadaThi-
BaHUU 3aIUTHI OT TIEPEHANPSHKCHUS KOJUIEKTOP-IMHUTTED

Pucynok 11 — JluarpamMmma, nosiCHSIOIIas BpEMEHHbBIE YIPaBIsieMOro TPaH3UCTOpa
napaMmeTpsl ApaiiBepa rne Uac — HanpsbkeHne cpabaThIBaHuUs 3aIIUTHI OT TIepe-
rae IN — BxongHoii curnan ynpasnenus; G — curnan Hanpspkerus; Uce(mMax) — MakCHMaIbHOE HAIPSHKCHUE
Ha 3aTBOPE YIPaBISIEMOIO TPAH3UCTOPA KOJUIEKTOP-AMHTTEP CHIOBOTO Tpan3uctopa, Ur(mc) -

MaKCHUMaJIbHO JOYCTHMOE 00paTHOE HaNpsHKEHUE Ha
BBIBOJIE KOJJIEKTOpA JIpanBepa

8 PEKOMEH/JALIUU DKCIIVIYATALIUU

8.1 TpebGoBaHusl yCTOWYMBOCTH NIPU MEXAHMUECKUX BO3IACUCTBHUIX

Mexanunueckue Bo3zaeiicTBus A apaiiBepos - no ['OCT 20859.1 ¢ yrouHeHus MU, IPUBEACHHBIMH B Ta0-
nuue 3.
Tabnuua 3 - TpeGoBaHusl IO YCTOWYMBOCTH IPABEPOB K MEXAHUUECKUM BO3/IEHCTBYIOIM (pakTopam

Buewnuit Bo3aeiicTByronmii pakrop 3HaueHue BHEIIHEro BO3eiicTByo1ero ¢pakropa
CunycouganbHas BUOpaus:
- IWAaIa30H 4acToT, ['11; 0,5-100
- AMIUTHTY/IA YCKOpeHus, M/c> () 150 (15)
MexaHn4eckuil yaap OAMHOYHOTO JEHCTBUSA:
- IHKOBOE yIapHOe yckopenue, m/c” (g); 40 (4)
- JUINTEIbHOCTh UMITYJIbCA YAAPHOTO YCKOPEHMSI, MC 50

['pymnna ycToH4MBOCTH IpailBEpPOB K MEXaHMYECKUM BozaencTeusaM - M27 o 'OCT 17516.1.
B TexHnuyecku 000CHOBaHHBIX Cllydyasix, IO TPEOOBAHNIO KOHKPETHBIX 3aKa3UMKOB, IpaiBepbl MOTYT U3I0-
TaBJIUBATBCSA U U1 IpYrux ycnosuil akciutyaranuu o 'OCT 17516.1.

8.2 TpeboBaHusl yCTOWYMBOCTH MPU KIMMATUYECKUX BO3CHCTBHUSAX.

Kmumarnaeckue Bo3aeiictBus - mo ['OCT 20859.1 ¢ yrouHeHUsIMH, PUBEICHHBIMU B Ta0OuIIe 4.
Tabmuia 4 - TpeGoBaHwMsI MO0 YCTOMYMBOCTH K KJIMMATUYECKUM BO3JEHCTBYIONUM (aKkToOpaM

Knumarudeckuii paxTop 3HaYCHNE KJIMMAaTHIECKOro (hakTopa

[TonmxeHnHas TemnepaTypa Cpeibl:

- pabouas, °C; -40

- ipenenbHas, °C -45
[ToBbllIeHHas TEeMIIEpaTypa OKPYKaIOIICH CPeIbl:

- pabouas, °C; +85

- npeaenbHasi, °C +100
OtHocuTeNnbHAs BIAXHOCTh Tpu Temmeparype 35 °C 0e3
KOHJICHCALIMM Bjaru, %, He Oojee 98
N3menenune temmnepatypsl cpeasl, °C oT -45 o +100
ATMmochepHOe OHKEHHOE naBiieHue, [1a (MM pT.cT.) 86000 (650)
ATmochepHoe MOBBIIIIEHHOE AaBicHue, [1a (MM.pT.CT.) 106000 (800)
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9 KOMIUVIEKTHOCTD
9.1 CocTaBHBIE YaCTH U3AEIUSI U U3MEHEHUA B KOMIUIEKTHOCTH

KoMIUIeKTHOCTE U3/eNus IPeICTaBIeHa B TaOIuUIE 5.
Tabmuua 5 - KoMmiektHOCTH

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

9.2 DkcmryaTanuoOHHAs JOKYMEHTAIHS

AJIEN.468332.124 TIC
10 CBUAETEJIBCTBO O IPUEMKE

Hpaiisep(s1) AP2180I1-b coorBercTByeT(t0T) AJIEW 468332.031 TY

3aB0o/ICKOI HOMEP JlaTa n3roToBieHUS

Mecto s mrramna OTK

[TpumMedanue: TaHHBIN IpaliBep UCHOIB3YETCS M0 HA3HAYCHHIO U HE MOXKET OBbITh MCIOIb30BaH B BOCH-
HOM IIPOYKIUU.

11 TAPAHTHUU N3I'OTOBUTEJA

[TpeanpusTHe-U3roTOBUTEIN rapaHTupyer COOTBETCTBHE JpaiiBepa TpeOOBaHUAM
AJIEN.468332.031 TY npu yciaoBuu coOI0AEHUS MTPaBUIl TPAHCIIOPTUPOBAHNUS, XPAaHEHUsI, MOHTaXa U dKC-
IUTyaTauH.

I"apanTHitHbIi CpOK — 2,5 TOAa ¢ JaThl U3TOTOBJICHHUS.

["apaHTHIHBIN CPOK XpaHEHUs — 2 ro/1a ¢ JaThl U3TOTOBJICHMUS.

["apaHTHIHBINA CPOK JKCIUTyaTallMM — 2 roja ¢ JaThl BBOJA JpaiiBepa B DKCIUIyaTallMIO B MpeAesax
TrapaHTHIHOTO CPOKA.

12 CBEJAEHUS Ob YTUJIN3AIIUAU

Yrunuzanus uznenus (meperiaBka, 3aX0poHEeHHe, TEPenpoaaka) MPOU3BOIUTCS B TIOPSIKE, YCTaHOB-
neHHoM 3akoHamu P®: ot 04 mast 1999r. Ne 96-D3 «O06 oxpane aTMocepHOTO BO3ayXan, oT 24 utoHs 1998 r.
Ne 89-®@3 «O06 oTxo/ax MPOU3BOACTBA U MOTPEOIEHUSN», a TAKXKE IPYTHMH OOIIEPOCCUUCKUMH U PETUOHAI b-
HBIMU HOpPMAaMH, IPABUJIAMHU, PACTIOPSKEHUSAMH  TIp., IPUHATHIMU BO UCIIOJIHEHHUE YKa3aHHBIX 3aKOHOB.

AO «Qaextpym AB», Poccus, 302020 r. Open, Hayropckoe mocce, 5
Ted1. (4862) 44-03-44, pakc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com
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