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® HOBOCTHU

HoBas cepus
nonHopa3MepHbIX CTUpPasbHbIX
MaLuuH Bosch Serie | 4

YMHbIV yxop 3a BeLaMu u HeMmeLKoe Ka4ecTBo
Bosch
BCX Poccus, noyepHee npeanpusatme Hemeukon BSH
Hausgerdte GmbH, npeacrtaBuna Ha POCCUNCKOM PbIHKE
HOBYIO CEPUIO MNOJIHOPA3MEPHbIX CTUPabHbIX MaLLWH
Bosch Serie | 4 ¢ yBenn4yeHHOM BOBMOXHOCTbIO 3arpy3Ku
[0 0EeBATU KUnorpaMmmoB 6esibsi U yCOBEPLLUEHCTBOBAHHbI-
MW PELLEHUSMW OJ151 yCTPAHEHUS CNIOXHbIX NATeH. Mo-
OenbHbIn psaa paspaboTaH B FepMaHmn ¢ y4eTOM aHanmaa
noTpebHOCTEel POCCUMCKMX NokynaTenen. MonHbIN LK
NPOM3BOACTBA N TECTUPOBAHNS CTUPASbHbIX MaLLVH NPO-
Xo4uT Ha 3aBoge B Typuumn. HoByto cepuio OT npeaLue-
CTBEHHUKOB OT/INYAET PS MPENMYLLLECTB, CMOCOOHbIX Ka-
YEeCTBEHHO YNyHLNTb 1 0BNEerymTb NPoLecc cTmpku. He-
M3MEHHbIMU OCTAOTCS BbICOKOE Ka4eCTBO M HaEXHOCTb
nprnbopos Bosch, XxopoLlo 3HaKOMbIX POCCUIACKMM NOTpe-
outenam.
OcCHOBHble 0COOEHHOCTU CepUn:
® VYBennyeHHas 3arpyska: Tenepb 3a 04MH LMK MOXHO
nocTupaTb A0 9 Kr 6enbs.
® YCOoBEpPLUEHCTBOBAHHbIE PELLEHMS ONS YCTPaHEeHMS
CNOXHbIX MNSATEH: PEXUMbl aBTOMATUYECKOro 3amMaym-
BaHWs Pre-Soaking v BbIBEAEHWS CTONKNX 3arps3He-
HuI AntiStain.
® DKOHOMMYHOE MCMOJIb30BaHME BOObI U SIEKTPOIHEP-
rmmn: TexHonorus ontuMmnsauum ActiveWater Plus.
® BepexHas cTmpka ntobbix TUMOB TKaHel ¢ 3ab60Tol 0
TULIMHE: MOTOP HOBOro nokonexHus EcoSilence Drive,
HapabaH ¢ penbedHo NnoBepxHOCTbLIO VarioDrum un
cucTtemMa nornouleHns konebanuii AntiVibration.
® Hemeukne ctaHgapTel kadecTBa Bosch Ha poccuii-
CKOM pbIHKE CTUpabHbIX MawmnH: 10 neT rapaHTuUm Ha
MoTop EcoSilence Drive n cuctema 3awmTbl OT NpoTe-
yek AquaStop.

Jlyywine peLueHus Asns BbiBeEeHUSI CJI0XXHbIX
nareH

[ns n3daBneHns ot NSTeH TPETb POCCUSIH MO-
npexXHeMy UCNoNb3yeT NpeasapuTebHOE 3amMaynBaHne
1 py4yHOe 3acTupbiBaHue. YTobbl 061erinTb BolBEAEHNE
CNOXHBbIX NSATEH, B CEPUM CTMPaibHbIX MaLlLnH Bosch
Serie | 4 NOSBUANCH CrieumnasnbHbe GYHKLUN.

MpenycMoTpeH yaobHbI pexnuM npeaBapuTenbHOro
3amMaumBaHus Pre-Soaking ¢ BO3MOXHOCTbIO fl03arpy3km
Oenbs nepen OCHOBHOM CTUPKOM. s npeaBapuTesbHOro
3amMayMBaHMNs MOXHO MCNOJb30BaTb CMeLVasnbHbIE MOIO-
wme cpenctea. 1o okoH4aHuM ¢asbl 3aMmayvmBaHns BOAA
CNMBAETCH, N B Te4eHne 15-MUHYTHOrO nepepbiBa MOXHO
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[,03arpy3nTb OcTanbHOe Oesbe A1 OCHOBHOM CTUPKM.
[na niogen ¢ 4yBCTBUTENbHOM KOXeln AOCTyNHA QyHKLUMS
LOMOJIHATENbHOMO NoslockaHus (o 3-x pas).

BepexxHoe yCcTpaHeHne CNOXHbIX MATEH OT Xupa,
KPOBMU, 4asi U KOCMETUKWN C pasINYHbIX TUMOB TKaHN Tpe-
OyeT cobnoaeHnst ocobblx ycnosuin. Hanpumep, natHa ot
KPOBW OTCTUPbLIBAIOTCS TOJIbKO B XONI04HOM BOAE, TaK Kak
6esloK B ee COCTaBe CBOPAYNBaAETCS NpPY BbICOKOM Temrne-
paTtype, 3aKpensss 3arpsa3HEHNE Ha BOSTOKHAX TKaHW.

TexHonorus aBToBbiBeAeHUs naTeH AntiStain cnpaBuT-
cs1 ¢ Hambosee pacnpocTpaHeHHbIMI BUAAMM Jaxe Ha
LenNVKaTHbIX TKaHsax. AoanTupys napameTpbl CTUPKK NOA,
BbIOPAHHbIN TUMN NATHA, MALLMHA KQYECTBEHHO YCTPAHUT
3arpssHeHus ¢ ntoboro Tuna 6enbs. CTupanbHas MalimHa
CaMOCTOSATENTIbHO ONTUMU3NPYET NPOAOSIKUTENBHOCTb
CTUPKMN, KONIMYECTBO BOAbI, TEMMNepaTypy U MHTEHCUB-
HOCTb MEXaHN4YeCKOro BO34eCTBUSA NOL BblIOPaHHbIN TMM
TKaHU U NSATEH.

UpeanbHbie cTupanbHbie MaLUVHbI 4711 CEMbU
lMonHopa3mepHble CTUpasbHble MallnHbl Bosch
Serie | 4 rny6uHo 60 cM NO3BONAIOT BLICTUPATHL 38 OUH
umkn 0o 9 kr 6enbs 6narogaps yBeMYeHHoM 3arpyske.
OnNTMM3NPOBaTb KOJIMYECTBO BOAbI HA 3Tanax CTUPKM 1
NOJSIOCKaHNS U CHNU3UTb Pacxom, 3N1eKTPO3HEePrum no3Bo-
ngeT TexHonorna HoBoro nokoneHusa ActiveWater Plus, ko-
Topasi TO4HO onpeaensieT Bec Cyxoro 6esbsi C MOMOLLbIO
VHEPLUWOHHOIO CeHcopa ABuraTens.

OcraBasicb goma: 6epe>xHasi CTUpKa JIlobbix

TUMNOB TKaHeli ¢ 3a60Tol 0 TULLNHE
lMonHopa3mepHble CTUpasbHble MallnHbl Bosch

Serie | 4 ocHallleHbl 6eCLLETOYHbBIM MOTOPOM HOBOFO MO-

KONEeHUs C MHBEPTOPHbLIM yrnpasneHnem EcoSilence Drive,

www.remserv.ru



KOTOpbI ob6ecrneyrBaeT niaBHoe BpalleHme bapabaHa 1
OepexHylo CTUPKY, paboTas CyLLeCTBEHHO TULLIE aHaso-
roe. OTCTMpaTb Aaxe camMble AeNINKATHbIE TKAHWN NO3BOJIS-
€T 0cobblii penbed 6apabaHa VarioDrum B dopme ny-
3blPbKOB, KOTOPbIE CHMXAIOT M3HOC MaTeEPManoB 3a cHeT
YMEHbLLEHMS TPEHUS O MOBEPXHOCTL BapabaHa.

TuwvHa B noMe obecnedymBaeTcs 6naroaaps KOH-
cTpykumm AntiVibration System — 3710 coeguHeHune noa-
BUXXHbIX YaCTEN CTMPabHOM MaLLMHbI C KOPMYCOM C No-
MOLLLBbIO 3-X MPYXMH 1 3-X aMOpTM3aTOpPOB. Takas KOH-
CTPYKUMs 9 PeKTUBHO NornoLwaeT kofiedbaHus, BO3HMKa-
loLLME B MPOLLECCE CTUPKU, OCOBEHHO NPU OTXMME, U
npakTU4Yeckn He NnepeaaeT BUbpaLmmn Ha KoOpryc, YTO CHU-
XaeT YpPOBEHb LUyMa.

FapaHTupoBaHHasi Hafe€>XHOCTb

HemelLkre pa3paboTkm ¢ NpUMEHEHNEM NEPenoBbIX
TEexXHosornii 06ecneynBaloT BbICOKYIO HaAeXHOCTb pabo-
Thl CTUPanbHbIX MalLnH Bosch Serie | 4, koTopble paccum-
TaHbl HAa ASIUTESIbHYIO SKCMyaTaLmio (CPOK CnyX0bl npu-
6opos 10 neT) ¢ 10-neTHel rapaHTner Ha MoTop
EcoSilence Drive 1 cuctemy nosiHOM 3aLmThl OT NPOTEYEK
AquaStop.

Cuctema gonyckaeT nogady BOAbl TOSIbKO MPU YyCAOBUMN
LLeNOCTHOCTM 3a/IMBHOIO LUaHra 1 OTCYTCTBUS NpOoTeYeK
BHYTPM MaLUMHbI BO BPEMS CTUPKU. YHUKANIbHOCTb
AquaStop COCTOUT B HANM4YNK CNELManbHOrO 31EKTPO-
MarHUTHOrO KfianaHa, KOTOpbI JaeT CUrHan ons oTkio-
YyeHus Nprubopa 1AM NepeKkpbITUS BOAbI B Clly4ae NpoTey-
k1. Bnarogaps cmcteme MOXHO CNOKOMHO yXOANTb 13
[omMa, He 60siCb 3aTONUTb COcenei.

«YMHbIN» Tenesnsop LG
C BbIABUraloLWMNMCSH SKPaHOM

HOBOCTU @

KomnaHusa BCX HacToNbKO yBEPEHA B CUCTEME 3aLLNTbI
oT npoTeyek AquaStop, 4TO roToBa BO3MECTUTb yLLEepO,
KOTOPbI MOXET BO3HUKHYTb B pe3y/bTaTe 3aTornjieHns
13-3a HEUCNPaBHOCTM cncTemMbl AquaStop.

Hemeukune ctannapTtbl ka4ecTBa Bosch

Mpon3BOACTBO NONHOPA3MEPHbIX CTUPASbHbIX MaLUVH
Bosch Serie | 4 B COOTBETCTBMU C HEMELKKUMU CTaHAap-
TaMu KayecTBa OCYLLLECTBISETCA Ha 3aBoae B Typuun. B
npouecce Npon3BoACcTBa CTUPasbHble MalLMHbl Bosch
Serie | 4 NPOXoAsT HE TOSIbKO MHOMOCTYMNEHYaTOe TeCTU-
pOBaHMeE Ha Pa3NYHbIX 3Tanax co3aaHusl, HO 1 NMOJTHbIN
LMK TECTMPOBAHUIA B COBPEMEHHbIX labopaTopusix, B KO-
TOPbIX BOCCO3[Al0TCS YCNOBUS UHTEHCMBHOIO MCMNOJIb30-
BaHWS B TEYEHME BCErO XN3HEHHOTO LiMKNa npoaykTa (no-
BeZlEHME MaLLVHbI NPU BbIHYXAEHHOM aucbanaHce, rep-
MEeTUYHOCTb 1 PaboToCcnocOOHOCTL B YC/IOBUSIX Nepenaaa
[aBneHnst BOAbI, MOBbILLEHHOE UM MOHUXEHHOE Hanpsi-
XEHVE, BbICOKAs BNaXXHOCTb).

BbiToBas TexHuka Bosch nmeeT He TObKO AaBHIO0
MCTOPUIO, HO 1 3aCNY>XEHHYIO PenyTaLmMio NPON3BOANTENS
KayeCcTBeHHOI TexHukn. BpeHg Bosch — obnapatens Ha-
rpag B o6nacTtu paspaboTkm CTaHOAPTOB KayecTsa OJisi
€030aHus, UCMbITaHUS 1 NPON3BOACTBA ObITOBbLIX MPUGO-
poB. 3T cTaHaapTbl 6a3MPYIOTCSA HA OMbITE, HAKOMIEHHOM
3a 6onee yem 130-NETHIO UCTOPUIO KOMMAHUN, U ABNSA-
I0TCS eANHBIMU AJ19 BCEX MPOU3BOLACTB KOMMAaHUN B MUPE.

HoBas cepusi NoNIHOPa3MepPHbIX CTUPANbHbIX MaLLVH
Bosch Serie | 4 yxe 0oCTynHa 45 POCCUMCKUX MOKynaTe-
nen.

VIcToYHVK: npecc-penn3 KoMnaHuv

KomnaHus LG 3anateHTOBana
«YMHbI» TENEeBN30p C HEOObLIYHOM
KOHCTPYKLMEN: peyb naet od
YCTPOWCTBE C BblABUTAIOLLMMCS
OMCNIEEM HA OPraHNYeckux CBeTO-
anonax (OLED). Bo3amoxHo, noao6-
Hasi NaHeJsib MNOSIBUTCS HA KOMMepYe-
CKOM pbiHKe. Kak coobulaeTt pecypc
LetsGoDigital, onucaHne HOBUHKMK
obHapoaoBaHo Ha calite Focynap-
CTBEHHOrO yrnpasJfieHns N0 aenam
VHTENIEKTyaNIbHOM COOCTBEHHOCTU
KHP (China’s National Intellectual
Property Administration, CNIPA).
[MaTeHTHble N300paxeHns aalT
npencTaBfieHne 0 KOHCTPYKLMKW Na-
Henn.
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Npes 3aknioyaeTcs B UCNONb30Ba-
HUM 6a3bl-NOACTaBKU, BHYTPWU KOTO-
pown 6yneTt npsATaTbCs NAOCKUA
OLED-akpaH. Npn aToM cama 6asa
NOJNYYMT LUMPOKMIA BbIPE3, NO3BONSA-
IO BUOETb YacTb AMCnies B
ybpaHHOM COCTOSIHUN.

Takast KOHCTPYKLUMSI MO3BOJINT pe-
an1M30BaTb HECKOJIbKO PEXMMOB pPa-
60Tbl. Tak, Korga TeneBn3op He nc-
nonb3yeTcs, YacTb 3KpaHa, NpocMa-
TPUBAOLLLAACHA Yepe3 BbIPe3, CMOXET
NEMOHCTPUPOBaTb BpeMs, aaty nnun
NONE3HY NHGOPMaLMIO.

[nsa npocnylwiMBaHms My3bikin
3KpaH MOXHO OyOeT BblABMHYTb Ha
HeBOMbLUYIO BICOTY: MPU 3TOM

cBepxy 6yayT oToOpaxaTbCsi OpraHbl
yrnpas/ieHus, a B CEKLUY C Bbipe-
30M — 9KBaNansep.

HaKOHeLI,, Ana rnosIHOUEHHOr o npo-
CMOTpa BUAEOMATEPMANIOB U Te-
NeBN3NOHHbIX MporpamMm nosib3oBa-
TeJ&in CMOTryT BblABUHYTb ,D,I/ICI'IHGVI Ha
BCIO BbICOTY.

UcTodHuKN:
https://nl.letsgodigital.org/
https://3dnews.ru/
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® HOBOCTHU

HoyTOyk Framework — nonHbiv anrpenpg)

KomnaHnusa Framework (CLUA)
yBepeHa, 4To OblTOBas 3/IeKTPOHM-
Ka [onxHa 6blTb paccunTaHa Ha
ONNTENBHbIN CPOK CNyX6bl. IMeHHO
NO3TOMY OHA aHOHCMPOBAana HoyT-
OyK, KOTOPbI NoNb30BaTENN CAMO-
CTOATENbHO CMOryT OOHOBNSAThL, CO-
BEPLUEHCTBOBATb N PEMOHTUPO-
BaTb, NpoAsieBas CPOK CNy>XObl
YyCTPOMCTBA M COKpaLlas konmye-
CTBO 9JIEKTPOHHbIX OTXO40B.

lMpencTtaBneHHOEe ceroaHs
YCTPOWCTBO OCHauleHo 13,5-atoim-
MOBbIM AVCMIEEM C COOTHOLUEHU-
€M CTOpPOH 3:2 1 pa3peLleHnem
2256 x 1504 Touek. OgHako rnas-
HOI 0COBEHHOCTbLIO HOYTOYKa SABNSA-
€TCs1 BO3MOXHOCTb 3aMEHbI «Xene-
3a» nog NoTpebHOCTM Nonb3oBaTe-
N5, KOTOPbIMM HE MOXET NOXBa-
CTaTbCS HX OAVIH APYroN N3nTon Ha
pbIHKE.

B HOBMHKE NCNOJIb30BAHbI YNMbI
Intel Core 11-ro nokonexwus (Tiger
Lake). O6bem onepaTuBHOM Nams-
v ctaHgapta DDR4 moxeTt goctu-
ratb 64 '6, a eMKOCTb TBEPAOTE b~
Horo Hakonutens NVMe — 4 T6.

Y70 KacaeTcs anrperiga, To CTouT
OTMETUTb NOAAEPXKKY NAaT pacLumpe-
HUS, Bnarogaps KOTOPbIM NPaKTUYe-
CKV MOJSIHOCTbLIO OTNagaeT Heobxoaum-
MOCTb B MCMOJ1Ib30BaHNM aaanTepos.
[Monb3oBaTenu N0 CBOEMY XENAHNIO
MoryT 0o6aenate noptel USB-C/A,
HDMI, DisplayPort, microSD n mHorve
Apyrve pas3bembl, 415t KOTOPbIX Npes-
YCMOTPEHO YeThbIpe OTCEKA.

Ewie 605bLUMIA MHTEPEC Bbi3blBAET
BO3MOXHOCTb 3aM€EHbl MaTEPUHCKON
nnatel. MponsBoauTens HOyTOYKa
obewaeT B OyayLiem BbinyckaTtb 4s
HEero HOBbIE NAaTbl CO CBEXMMMW MPO-
ueccopamu. KoHe4yHo, NpucyTCTBYET
BO3MOXHOCTb 3aMEHUTb HAKOMUTESb,
mopaynb Wi-Fi, a Takxe onepatsBHyo
namsTb, 4J19 KOTOPOW OTBEAEHO ABa
cnota SO-DIMM. 3ameHe nognexar
1 Takne KOMMOHEHTbI, KakK akKyMyns-
TOp, 9KPaH, KnasmaTypa 1 pamka amuc-
nnes. QR-koabl Ha KaXa0M U3 3TUX
KOMMOHEHTOB HANPaBAT NOb30BaTE-
151 HA CTPaHMULYy C PyKOBOACTBOM MO
€ro 3aMeHe 1 CNNCKY COBMECTUMBbIX
KOMMJIEKTYIOLLMX B UHTEPHET-Marasu-
He KoMmnaHun. Framework Takxe nna-

HUPYET NpuBIeYb K paspaboTke co-
BMECTUMbIX MOAYNEN CTOPOHHNX Pa3-
pPaboTYMKOB 1 NPOoAaBaTb UX NMPOAYK-
LMIO Ha CBOEM cainTe.

HoyTbyk MmoxHo 6yneT npmnobpe-
CTN B HECKOJIbKUX NpeaBapunTesibHO
CKOHOUIYPUPOBAHHbIX BapmaHTax,
paboTaloLyx Noa ynpasneHnem
Windows 10. XKenatowue cobpatb
YCTPOWCTBO CAMOCTOSITE/IbHO CMOTYT
KyrnnTb €ro B Buge Ha6opa KOMMnek-
TYOLWNX. B komMnnekT noctaBku Jto-
60ro U3 BapnaHToB OyaeT BXOOUTb
OTBEepTKa, KOTopasda npurognTca angd
MoJepHM3aummn HoyToyka. OxuaoaeT-
CSl, 4TO MOCTaBKM YCTPOICTBA Hay-
HYTCS yXXe 3TUM JIETOM.

UNCcTOYHVKN:
https://3dnews.ru/
https://videocardz.com/

N3apnarenbcrBo «COJIOH-NMPECC» npeacraBnaer

B o4epenHoit kHrre cepumt <PemoHT» onmcaHsl NonyaspHele MOAENM COBPEMEHHBIX XNAKOKPUCTa-
NIMHECKINX TENEBN30POB CO CBETOAMOAHON NOACBETKOM KoMnaHwmii (6peraos) AKAIL BBK, DNS, ERISSON,
FUSION, GOLDSTAR, GRUNDIG, ORION, TELEFUNKEN, THOMSON, MISTERY, PHILIPS, ROLSEN,
SAMSUNG, SUPRA, TCL.

PaccmoTpeHbl YeTbipe TeNEeBU3MOHHbIX LWaccu, ABa 13 KOTopbiX — CVI202H-TPW 1 MS82S-AP/LA —
npounssoactea KHP. Ha ocHoBe aTux Lwaccy BeinyckaeTcst 60MbLLIOe KONMYECTBO TENEBM30POB NOA pas-
JIMHHBIMY TOPrOBLIMY MapKamu.

[Ba 13 paccmatpuBaembix laccv — QFU2.1E LA (PHILIPS) 1 UBDC (SAMSUNG) — noanepxusaiot
MYIBTUMEAMINHYIO TEXHOAOMMI0 Smart TV, NO3BONSOLLYIO C MOMOLLbIO BCTPOEHHOIO NPOrpaMMHOro 06e-
cnedeHns paboTatb B 6ECNPOBOAHbLIX M MPOBOAHLIX CETAX (VIHTEPHET) C NOANEPXKON Pa3nn4HbIX NPo-
TOKONOB 0OMEHa 1 GopMaToB ayamno- v Buaeodannos v T.4.

B npunoxeHun Ha npumepe LED-Tenesmadopos LG 2013 r.B. NpMBOAMTCSH METOAMKA PpeMOHTa 610KOB
MUTaHUA NPV OTCYTCTBUW NPUHLMNMAIBHBIX SN1EKTPUHECKIX CXEM.

[0 Kaxaon Moaenu NPUBOAATCS BAOK-CXema, MPUHLMIMansHas anekTpuyeckas cxema,

noapobHO onvceiBaeTcs paboTa BCEX e€ COCTaBHbIX HacTel, MOPSA0K PEryANPOBKM LWACCH B CEPBHC-
HOM pexurmMe 1 06HOBNEHMS MPOrPaMMHOro o6ecnedeHus.

lMpakTryeckas LeHHOCTb KHWM onpefenseTcs NoapoOHbIM ONcaHeM TUMOBbLIX HEUCNPaBHOCTE 1
OonncaHnem MEeTOAVKN 1X Momcka 1 yCTPaHeH!s.
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Sconass

LED-TeneBsusopbl
S tTVun3iD.
mar 2

Yerwpe T8 waccw

Bonee 100 Mmopened

Mogenw Smart TV u 30

MNeapobkoe cnncanwe
cxom

Nowarosas
pasBoprn/céoprn

Copamchme peryaMpanem

Mpowrss  oSHoRRBHWE
no

Awarvoctrca Main Board

AuarwocTua Power Board

‘& HEMCNPABHOCTH

oamcnTa BN Sea

CKOPO
B MPOAAXKE!

OdopmuTe 3akas Ha carite www.solon-press.ru nnv npuwnmTe 3asBky
Ha agpec kniga@solon-press.ru

TenedoHbl ansa cnpasok: 8 (495) 617-39-64, 8 (495) 617-39-65.

LleHbl ana npeponnatel gencTeuTtensHbl Ao 31.04.2021.
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AnekcaHap Cenos (r. Mocksa)

TENEBU3UOHHASA TEXHUKA @

CxemMmoTexHMKa MCTOYMHMKOB nuTtaHua KK
TenesmsopoB hupmbi TCL (uacrs 4)

KonuposaHue, TupaxuposaHue 1 pasmMellieHne AaHHbIX matepuanos Ha Web-caiitax 6e3 NnMCbMEHHOro pa3peLueHuns peaakuum
npecneayeTcs B aAMUHUCTPATUBHOM U YrOJIOBHOM NOPSIAKE B COOTBETCTBUM C 3akoHOM PD. |G

lpoaosmxeHne. Ha4ano — cm. P&C

Ne 12,2020 r. n NeN2 1-2, 2021 r.

PaccmoTpum ganee cxemy UM
Power Supply L40S9 n
40-1P42CS-PWI1XG, npMeHs-
emMbix B TB «TCL L42F19F/BD>»,
«Philips 42PL3609/5609/6609» n
ap. OHa cocTouT N3 CETEBOTO
dunbTpa, BoinpaMmutens, KKM,
dopmMmpoBaTeNs HanpPs>XeHnn
paboyero (+24V) n nexypHoro
(+3.3V) pexummoB, a Takxe NH-
BepTopa 3agHen nogceeTkm XK
naHenu.

Ha puc. 24 npueegeHa NnpuH-
umMnmanbHas anekTpuyeckas
cxema nepsoi yacTtum atux UM.

Bo Bx0AHOWM 4acTn CXxemMbl, NO-
MVMO CTaHOAPTHbIX 3JIEMEHTOB
CeTeBOro GuabTpa n BbIMPAMn-
Tens, UMeeTcs pene BKAYEHUs/
BbikntoueHmsa UM K801, kotopoe
KOMMYTMPYET NoAayy CETEBOrO
HaNpPsKeHWs Ha BbIMPSIMUTESb
D804 C808 C809.

KKM peannsosaH no cxeme
noBsbILLIaoLLLEr0 NpeobpasoBaTe-
N5, B COCTaBe KOTOPOro MMeTcs
apoccens (nHayktop) L801, avon,
D818, koHgeHcaTopbl C840,
C840A, cnnoBo ko4 —
MOSFET Q801, Q802, apariBep
Ha TpaH3uncTopax Q805, Q809 n
ynpasngowmin LUMM koHTponnep
U806 Tnna L6562A.

CrpykTypHas cxema MC
L6562A, 04eHb NOXOXEN Ha yXe
paccMOTPEHHYI0 B [1] MmKkpocxe-
My L6563 (cm. puc. 13 n Tabnuuy

www.remserv.ru
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Tabnuua 17. HasHayeHue BbiBogoB MC L6562A

;?;:';pa 0O6Go3HauyeHue Ha3HauyeHue

1 INV MHBEPTUPYIOLLMIA BXOL, YCUNUTENS OLLNOKN

2 COMP Bbixon, ycunutens owmobkm

3 MULT Bxopn nepemHoxuTens

a cs TokoBsbIl BXoA, LLUMIM komnapaTopa ans raweHuns
nepegHero ppoHTa
Bxopn, matyvka padmarHuymBaHns poccens ons paboTbl B

5 2CD pexunme TM

6 GND O6wuii Nnposoa,

7 GD Bbixon apansepa Ha 3aTBop kntovyeBoro MOSFET

8 VCC HanpsixeHne nutaHus

8), Ho Bonee npocToii, NnpuBene-
Ha Ha puc. 25, a Ha3Ha4YeHue Bbl-
BOAOB — B Tabnuue 17.

Cunosblie MOSFET Q801, Q802
BKJIIOHAIOTCS NMPU Nepexoe Toka
MHOYKTOpa Yepes HOJlb, a BbIKJIO-
4aloTCst CUrHaNIOM, KOTOPbIM Bblpa-
OaTbiBa€TCS NPY CPaBHEHMM NNJIO-
00pasHOro HaNPSHKEHUS BHYTPEH-
Hero reHepatopa MC ¢ Hanpsixe-
HUEM YCUNUTENS CUrHana oLmoKu,
Ha BXo[e KOTOPOro NpucyTCTByeT
4acTb BbIXOQHOIO HAMpPsS>XeHNs!
KKM. Takmum 06pa3om, Bpems
BKJtOYEHUS cunoBbix MOSFET
G1KCMPOBaHO, a BPEMS BbIKJIHOYE-
Hus perynupyeTcs. MNpu BkIoYe-
HUK paboyero pexxurma Hanpspke-
Hue nutaHus VCC nogaeTcs Ha
BbiB. 8 US06 1 Ha ee BbIB. 7 NOsIB-
NAIOTCS BbIXOAHbIE UMMYJbChI, KO-
TOpble YepPe3 AparBep Ha TPaH3N-
ctopax Q805, Q809 noctynatoT Ha
3aTBOPbI COEANHEHHbIX Napan-
nensHo MOSFET. Nog aenctenem
YNPaBASIOLYVIX UMIMYIbCOB 3anycka
OHU OTKPbIBAIOTCS, Yepes APOC-
cenb L801 npoTekaeT nMHenHo-

HapacTaloLLMIA TOK 1 B HEM MPOUC-
XOOUT HAKOMJIEHNE MArHUTHOMN
3Heprun. Mo OKOHYaHuM ynpaens-
tomx umnynscoB MOSFET 3akpbl-
BAIOTCS, M HAKOMJIEHHAs B APOCCe-
J1e 3Heprus Nnoanep>XNBaEeT TOK,
KOTOpbIV Yepe3 anoa D818 3aps-
aeT koHaeHcaTopbl C840, C840A,
Ha KOTOPbIX GPOPMMPYETCH HANpsi-
xeHue nutaHna +400 B (VBUS).
YacTtb HanpsixxeHnsa VBUS ¢
HV>KHEro njeya pe3vucTMBHOIo
nenutens R813-R816 R861 R847
NnoJAEeTCs Ha MHBEPTUPYIOLLUIA
BX0OA BCTpoeHHoro B U806 ycunu-
Tens owmnodku (BbiB. 1). BbixogHomM
CUrHas 3TOro yCuUnuTens BHyTpU
MC nopaetcs Ha NepeMHOXMU-
Tesb, HA KOTOPbIN TAKXKE C HUX-
Hero njaevya pe3ucTMBHOIO OENu-
Tensa R810-R812 R840 vepes
BbIB. 3 NOCTynaeT 4acTb CETEBOro
BbIMPSAMIIEHHOIO HANPSKEHNS.
CwurHan Ha BbIXoae NepeMHOXN-
Tenst USMEHSETCA NPonopLmo-
HaJIbHO MTHOBEHHOMY 3HA4YEHUIO
HaNpPs>XKeHUs Ha BbIB. 3, ynpaBns-
eT GOpPMMPOBAHMEM UMMNYITLCOB
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Puc. 24. lMpuHuyunnanbHasa anektpudeckas cxema Ul Power Supply L40S9 n 40-1P42CS-PWI1XG.
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Puc. 25. CTpykTypHaa cxema MC L6562A

3anycka v 3aBUCUT OT U3MEHEHUA
BbIXO/ZJHOTO HanpshXeHus, Benu-
YnmHa KOTOPOTO 3a4aeTca Ha

BbIB. 1 HOMWHanamu pe3ncTopos
yKa3aHHOro fenuTens.

C pesucTopa TOKOBOIo gatuu-
ka R837 B uenu ctokoB MOSFET
CHMMaeTca HanpshkeHue obpart-
HOVi CBSA3M, KOTOpOE nocTynaeT
yepes BbIB. 4 UB0O6 Ha BXO[ TOKO-
soro LM komnapatopa u cpas-
H/MBaEeTCA Tam C CUTHaIoM nepe-
MHOXWUTens. Mpu npesbiWeHNN
Toka yepe3 MOSFET ceepx ycTa-
HOB/IEHHOW HOPMbI BbIXOHbIE
MMMyNbChl Ha BbIB. 7 MC 610KN-
pytoTcs.

Vi3meHeHne gimTensHoCTH
BK/TIOYEHHOI0 COCTOAHUA
MOSFET, 3aBucsiee oT MTHOBEH-
HOrO 3HaYeHVs Ny/IbCUPYHIOLLEro
HanpshKeHUs1, OT YPOBHS HanpsKe-
HUA NUTaloLLeli ceTh 1 OT ToKa Ha-
rpy3ku, obecneuviBaeT KOPPEKLMIO
KoahhuumeHTa MOLLHOCTH 1 cTa-
6UIM3aLMI0 BbIXOAHBIX HANPsSXe-
HWIA. Tpn yMEeHbLUEHNN Hanpsxe-
HUS CETU U CHKEHUW Hanpsxe-
HUA NUTaHWA Ha BbIB. 8 UBD6 Huxke

NOPOroBOro 3Ha4YeHNs KOHTPO/I-
nep 6nokmpyeT hopMUpoBaHvie
ynpasAsoLLMX UMMY/bCOB.

C 06MOTKM TOKOBOTO faTymka
apoccens L801 (BbiB. 11) uepes
pesucTop R841 Ha BbIB. 5 UB06
CHMMaeTCsl curHasn obparHoi
CBA3M, NpefHa3Ha4YeHHbIN ana
KOHTPONS Nepexofa Toka B ApoC-
cesnie yepes Hosb. ATO obecneyu-
BaeT oTkpbiBaHne MOSFET npu
HyNIeBOM 3Ha4YeHun Toka 1 pabo-
Ty B ONTUMaJIbHOM 3HepreTuye-
CKOM pexwume.

McTouHmk pabouero Hanpsxe-
HUA +24V peannsosaH Ha MC
IC805 Tuna FA5571 (paHee pac-
cMoTpeHa B [1], cm. puc. 11 nta-
6nuyy 7) v npeactasnseT coboi
DC/DC-npeo6pa3oBaTenb. OH
NOCTPOEeH Ha kyesom MOSFET
Q803, HarpyXeHHOM Ha nepsuy-
Hyl0 06MOTKY MMMY/bCHOTO
TpaHcdopmartopa T801, a cam
MOSFET ynpasnsetca umnyb-
camu, cchopmrpoBaHHbIMK IC805
(bIB. 5).

Mukpocxema 3anyckaeTcs no-

fauvell Ha ee BbIB. 8 Yepes pesu-

Ne3 «PeMoHT & Cepsuc» mapT 2021

cTopbl R827, R826 yactn Hanps-
xeHus VBUS, a ee nocnegyouiee
nMTaHne — yepes BbiB. 6 HaNps-
XXEeHVeM, MoslyYeHHbIM BbINPAM-
JIeHNEeM UMMyY/bLCOB C [ONOHU-
TenbHo 06MOTKM 5-6 TpaHcdop-
maTopa guoaom D829 n KoHAeH-
caropom C802.

BbinpsimuTenb BTOPUYHOI
Lenu BbINO/IHEH HAa CABOEHHOM
avone D806 n koHAeHcaTopax
C804, C805 u Ha BbIXoAe Crinaxu-
Batowero ounbTtpa L806 C829
dopmupyeTcs HanpshkeHne
+24V.

Perynupyembiii ctabunusarop
U808 KOHTPO/IMPYEeT TOK CBETO-
avopa ontpoHa U803, choToTpaH-
31MCTOpP KOTOPOro, B CBOKO OYe-
peab, perynmpyer Tok yepes
BbIB. 2 MC, No KOTOpOMY ynpas-
nsetca pabota CUIOBOTO K/OYa.
A Ha ynpasnsiowmii 3NeKTpos,
cTabunusaTopa nogaercs Hanps-
XeHuve c genutens R844 R846,
3aBUCALLEe OT HanpsHKeHUs
+24V.

B uenu ncroka MOSFET Bknto-
YeH [aTumK Toka, npeAcTaBisaio-
i coboi pesucTtop R859. MNa-
[eHVe HanpshkeHne Ha Hewm, npo-
NMopLMOHasIbHOE TOKY UCTOKa,
yepes unbTp R870 C832 nopa-
eTcs Ha BbiB. 3 MC. Korga Tok uc-
TOKa NnpeBbIIaeT yCcTaHOB/IEHHOe
noporosoe 3HayeHne, MC 3a-
KpbiBaeT MOSFET.

M CTOUHMK fleXXypHOro Hanps-
XeHuns +3.3V BbinosiHeH Ha MC
U801 tTuna FSQ510, 06 oco6eH-
HOCTSIX CNO/Ib30BaHNA KOTOPOIA
yXe ckasaHo B [1] (cm. puc. 14 n
Tabnuuy 9).

B fexypHoM pexunme, noka
KOHTaKTbl pene K801 pa3omMKHy-
Tbl, HA UICTOYHVWK NOCTynaeT ceTe-
BOE HanpshxeHue nutaHus. OHo

www.remserv.ru
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BbINpAMAAeTca anogammn D808,
D818 U KoHAeHcaTopom C806 n
yepes pesnctopbl R819, R803
NMOCTOSAHHOE HanpsXxeHue noja-
eTcAa Ha BbiB. 8 MC. YUepes pesu-
cTopbl R825, R801, nepBuyHyto
06MOTKY 5-4 MMMNyNbCHOTO
TpaHccopmartopa T802 v BbiB. 7
MC 370 HanpsixeHve nogaetcs
Ha CTOK BCTPOeHHoro B MC knto-
yeBoro MOSFET.

B fleXXypHOM pexume Koy Ha
TpaH3ucTtope 0808 3akpbIT, CO-
OTBETCTBEHHO 3aKpbIT POTO-
TpaH3ncTop onTpoHa U802,u
TpaH3ucTtop 0811, ot kKoTOpPOro
OT uctoyHuka VC yepes pesu-
cTopbl R879, R878, R822 nuta-
eTca obmoTka pene K801, Toxe
3akpbIT. Korga aktusupyetcs
npuxogdAwmnii ot MM TB curHan
R ON, TpaH31cTOp OTKpbIBaAETCA
1 KOHTaKTbl pesne 3amblkaloTcs,
nogasasn nutaHue Ha KKM u, co-
OTBETCTBEHHO, Ha NCTOYHUK pa-
604ero HanpsHXeHus.

Mocne 3anycka U801 oHa nuTa-
eTcs yepes BbiB. 5 OT OMNOJHU-
TenbHon 06MoTKM 1-2 TpaHcop-
martopa T802, BbinpamuTens D814
C803 1 napameTpuyeckoro cra-
6unusaTtopa D803.

BbINpAMUTENb, NOAKIOYEHHbIN
KO BTOPWYHOI 06MOTKe 7-9
TpaHcchopmartopa, BbINOMHEH Ha
nvopne D809 u koHAeHcaTope
C838, 1 Ha BbIXo4ge Crnaxusato-
wero chunbTpa L805 C839 chop-
MupyeTcs HanpskeHune +3.3V.

[na dopmupoBaHus Hanpsxe-
HUSi 06paTHON CBA3W Yepes BbiB. 3
U801 ncnonb3yetcs cTaHgapTHas
cXema Ha OCHOBE peryimpyemoro
cTtabunmsatopa U807, KOHTpO/IK-
PYIOLLETrO BbIXOAHOE HanpskeHne
ncToyHuka +3.3V, n ontpoHa
rasibBaHu4eckoi passsasku U804,

www.remserv.ru
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MHBepTOp 3afHei NoacBeTKN BbIGOP MOMSPHOCTM CUrHana
(puc. 26)'nocTpoeH Ha MC U901 WM gummuHra.
mmna OZ9926A - LUVM KoH- -

Tponnepe, cneumansHo paspa-

cxema NaBHOro cTapTa;
hmKCcMpoBaHHas kIyeBas

60TaHHOM A1 YpaB/eHUs Jto- yacToTa;

MuHecueHTHol (CCFL) noaceeT- - cxema UHTeNeKTyasibHOro

KoV KpynHora6apuTHbIx XKK guc- noaxura n nepexoga B pa6o-

nnees. Mpusegem ero ocobeH yuii pexxum CCFL.

HoCTW: - 3awmTa oT OTK/IoYeHMs (06-

- MOCTOBas W AByHanpas/ieH- pbIBa) NamMn 1 BCe cTaHAapT-
Has Tonosorus; Hble TUnbI 3awuTsl (OVP, OCP,

- UHTerpmpoBaHHblii N-MOSFET UVLU).
[paiiBep BepXHero nneuva; KoHTponnep obecneunsaet

- BHelHsAs (cuctemHasn) CUH- BbICOKO3(h (heKTNBHOE Npeobpa-
XPOHU3aLWS; 30BaHNe MOLHOCTN C MUHUMaSTb-

- CUHXPOHM3aLMN 4N My ibTu- HbIMW MOTEPSIMW NpY Nepeksoye-
NAEKCHOro BkNoueHuss MC, HUM MOSFET Q901-Q904, Bk/to-

- cXxema TOKOBOTO OrpaHM4eHnsi;  YeHHbIX N0 MOCTOBOIA Tononorum

- aHasoroBbIii U LM POBOIA Bsugy T0ro 4to Mmoctosas
LVMMUHT; cxema nutaetca oT KKM BbIco-

Tabnuua 18. Ha3HauyeHune BbiBOgoB MC OZ9926A

Homep O6o3HaueHue HasHaueHue
BblBOAA
1 LX2 B6wwmii nposog,
2 HDR2 3bixof ApaiiBepa 2 Ha KoY BEpPXHEro nneva nonymocTa
3 BST2 ByTcTpenHbiii koHAeHcaTop ApaiiBepa 2
4 LDR1 3bixof ApaiiBepa 1Ha ko4 HUKHEro nnr M nonymoc 1a
5 LDR2 3bix04 ApaiiBepa 2 Ha K4 HUXHETO neya nonymocta
6 GNDA O6LWwii NPOBOA aHANOTOBO Yac T
3X0f} CUHXPOHU3ALMY NPU MYNbTUMIEKCHOM BK/IIOYEHUM
7 RPT
MC
s or BbiBOA NOAKNIOYEHMS BpEMSA3aJatoLiero KoHaeHcaTopa

BHYTPEHHETO reHepaTopa
BbIX0/] CUHXPOHM3ALMN NPU MY/IbTUNNEKCHOM BK/KOYEHUM

9 SYNC MC
BbIBOA NoAKNOYEHNA Bpemasajatolieit uenn HY
10 Ler reHepatopa WM anmmuHra
1 PDIM Bxop, HanpshkeHust LupoBoro AUMMUHTa
12 VSEN POL  Bxop 06paTHOii CBS3M MO HANpsiXeHuIo
13 ISEN Bxop 06paTtHoii cBSA3W NO TOKy
BbIBO/] NOAKNIOYEHNA BPEMA3A/al0LLEro KoH/eHcaTopa
14 SSTCMP nNaBHOro cTapTa
BbIBOA, NOAKNIOYEHNA BPEMA3aAAl0LLEro KoH/eHcaTopa
15 TIMER Talimepa
16 OVPT BX0/ 3aluTbl OT NepeHanpsiXeHns
17 UVLS BX0/, 3aLMTbl OT MOHWXEHHOTO HaNpPsXKeHWs
18 ADIM Bxo/ HanNpsXeHUs aHaNoroBoro AUMMMUHra
19 ENA BX0p paspelueHnsi aHas0roBoro AMMMUHra
20 VIN HanpsxeHue nutaunsa 24 B
21 VREE Bbixo/, 0nopHoOro Hanpskexus 5B
2 BST1 ByTcTpenHblii KoHAEHCaTop gpaiiBepa 1
23 HDR1 Bbixog ApaiiBepa 1Ha K104 BEPXHEro naeya noaymocra
24 X1 O6LwWwii npoBog
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Puc. 26. MpuHumMnuanbHas anekTpuyeckas cxemMa nHBepTopa 3ajHei
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KM HanpsxeHvem VBUS, ans
3aLUWTbl KOHTPO/I/IEPA UCMONb3Y-
10TCA TpaHcopmaTopbl rasibea-
HUYeckoin pa3ssaskm T901, T902.
Ha nx nepBuyHbIE 06MOTKM 7-9
yepes ynpasnswowme MOSFET
Q913-Q915, Q920 (ux 3aTBOpLI
NoAK/OYEHbI K ONOPHOMY Hanps-
xeHuto VREF, a ICTOKM — K Bbl-
xopam gparisepos HDR1, LDR1,
HDR2, LDR2) 1 komnaemeHTap-
Hble napbl TpaH3ncTopos Q906,
Q912, Q905, Q909, Q907, Q910,
Q908, Q911 nogatoTca NPOTUBO-
¢hasHble ynpasnswoLne umnyb-
Cbl, ac BbIB. 1-2, 4-5 BTOPUYHbIX
06MOTOK OHM NogatTca yepes
AemMndumpyoLmne TpaH3ncTopbl
Q916-Q919 Ha 3aTtBOpbI MOSFET
Q901-Q904.

Harpy3koii MmocTa cnyxat nep-
BWYHblE 0OMOTKM MMMNY/IbCHbIX
BbICOKOBOJIbTHbIX TpaHcthopma-
TopoB T903,T904, cO BTOPUUHBIX
06MOTOK KOTOPbIX CHUMAIOTCA
HanpsHKeHnUsa CMHyconaasnbHo
hOpMbI, KOTOpbIE Yepe3 COOTBET-
CTBYIOLLME KOHTaKTbl pa3bemoB
P901, P902 nogatoTcs Ha namnbl
nofCBeTKN.

VHBEPTOP BK/IOYAETCA CUTHA-
IOM ynpaB/siloLLEro npoteccopa
BL_ON, KoTopbIii nogaeTcsa Ha
BbiB. 19U901 (ENA).

BkoyeHHble napannenbHo
Mexay BbiB. 3 BTOPUYHbLIX 06MO-
TOK TpaHccopmaTopos T903,
T904 1 06LWwmm NPoBOAOM M3Me-
puTenbHble pe3ncTopbl RI75,
R938-R940, R916, R921, R971,
R974, R960, R9591 R973, R935,
R935, R937, R920, R919, R970,
R972, R963, R961 sasnsawTCca gat-
ymkamu Toka Yepes namnbl Noj-
cBeTKu. Mpy ero npoTekaHun Ha
pesucTopax obpasytoTcs najge-
HUSA HanNpsHKeHUs, KOTOpble Yepes

Avogel coopkn D913, nogcTpo-
€uyHblii pesnctop RWI78 (um
ycTaHaB/NVBaloT NOPOroBoe 3Ha-
UeHne TOKOBOIA 3aluTbl) U pe3u-
ctop R958 nogatotcs Ha BbiB. 13
U901, octaHaBnmBas paboty
KOHTpO/epa.

[na 3awyThl OT NepeHanpsxe-
HUSA NCMOJIb3YHOTCS EMKOCTHbIE
penvtenn C901 C906 C930 un
C902 C905 C931, rae chopmupy-
10TCA CUTHaTbI, KOTOPble Npu
NPeBbILLIEHNN NMOPOroBOro 3Have-
HYA Yepes anoabl cbopkn DI16 un
pesuncrtopsbl R954, R915 nogatot-
ca Ha BbiB. 12 U901, Takxe ocTa-
HaBnmBas paboTy KOHTpoNnepa.

Kackagpl Ha TpaH3ncTopax
Q922-Q924 06pasytoT Moporo-
BO€ YCTPOICTBO, B KOTOPOM MpoO-
NCXOAMUT CpaBHeHVE BbINPSIMIEH-
Horo anogom D901 m koHAeHca-
Topom C921 BLICOKOHACTOTHOrO
CUTHaNa C TOYKN COeIMHEeHNs Bbl-
XOAHbIX KOHAeHcaTopos C905,
C931 1 C906, C930 c OrnopHbLIM
HanpskeHnem VREF. Monyyen-
Hblli NPV 3TOM Pa3HOCTHBIN cUr-
HaU/1 C KOJIIEKTOPa TpaH3ncTopa
Q923 nopaetca Ha BbiB. 14 MC,
obecneyvBas nnaBHOe HapacTa-
Hue yacToTbl LM koHTponnepa.

MogaknoyeHne onucanHoro UM
Ky3nam TB nponssoguTcsa yepes
KOHTakTbl padbema P802 (cm.
pvc. 24).

Ha puc. 27 npuBefeHa npuH-
uunnanbHasa anekTpuyeckas
cxema UM Power Supply
PWLA42C, cocToslLwero u3 cete-
BOr0 husibTpa 1 BbINPAMUTENS,
KKM, chopmupoBatens paboumx
HanpsbkeHuin +18V, +12V, +24V,
hopmypoBaTens HanpsxeHus
LeXypHoro pexvuma +5VSB 1
Y3/10B 3aLnTbl 1 cTabuamsauum.

KKM peanu3oBaH no cxeme
nossbiLawLLero npeobpasosa-
Tens Ha WM koHTponnepe IC1
Tuna NCP1653. CTpykTypHas
cxema MC n cxema BK/I0UYeHUA
npusejeHsbl Ha puc. 28, a Ha-
3HayeHne BbIBOJOB — B Tabu-
ue 19.

B coctaB KKM, kpome KOH-
Tponnepa, BXOAAT Apoccenb (MH-
ayktop) L2, avoabl D2, D37, KOH-
feHcartop C4, cMnoBOiA KoY Ha
MOSFET VT1, VT4 n gpaiisep Ha
TpaH3ucTopax 016, Q17. MpwuH-
umn pa6otbl KKM He oTnnvaetca
OT OMUCAHHOIO paHee, CKaXeMm
TOJIbKO, YTO Ha €ro BbIXo4e — Ha
HaKonuTeNIbHOM KOoHAeHcaTope

Tabnuua 19. HazHa4veHue BbiIBOgoB MC NCP1653

Howme
P 06osnauerne

HasHaueHue

Bxop, 06paTtHOii CBA3M NO TOKY, KOTOPbLIA NponopLuoHaneH

BbIBOA MOAK/IOYEHNS KOHAEHCATOPA, YNPaBASIOLLErO

BXOAHbIM CONPOTUBNEHUEM W, cneaoBaTesibHo,

Bxof, HanpshkeHusi, NPonopLU1OHanbLHOro

cpeaHekBaApaTtU4YHOMY 3HAYE€HUIO BbINPAM/TIEHHOTO
BbIXOA WCTOYHMKa TOKa, NpOonopynoHasbHOro ToKy

BbIBOZA NOAKNIOYEHUA Lenn, onpeensaioleidi pabounii ukn
KKM

Bbixoa fpaliBepa Ha 3aTBOp BHellHero MOSFET

BbiBOAA
1 FB/SD
BbIXOAHOMY HanpsbkeHunio KKM
2 VCONTROL
K03h (PULMEHTOM MOLLHOCTMN
3 IN
BXO/JHOTO HaNpsXeHus
4 Cs
VHAYKTOpa
5 VM
6 GND O6wwit npoBog,
7 DRV
8 vce HanpsxeHne nuTaHus
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Puc. 28. CTpykTypHasa cxema MC NCP1653 n cxema ee

BKNKOYeHnaA

C4 — dhopmupyeTca HanpshxeHne
V-BUS, paBHoe +400 B.
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dopmupoBatens pabounx Ha-
npskeHunii +18V, +12V, +24V Bbl-
NosHeH Ha LM koHTponnepe

TENEBU3NOHHAA TEXHUKA-.

IC2 Tuna NCP1217 HanpseHue
V-BUS nogaeTcs Ha CTOH k/ltoye-
Boro MOSFET BepxHero nneva
VT2 Ero nctok yepes nepBuyHyto
06MOTKY 6/7-9/10 MMNybCHOTO
TpaHcdopmatopa T2 coeguHeH
CO CTOKOM kntoyeBoro MOSFET
HWXHero nneva VT3 YnpasneHve
nepeknoyeHnem MOSFET npo-
M3BOANTCA MO UX 3aTBOPam
yepes gemndupyoLime Kackabl
Ha TpaH3ucTopax 02. Q3 TpaHc-
chopmartop rasibBaHN4ECKO pas-
BA3KM T 1w TpaH3uctopsl 04 Q5
C yNpas/iAloLLIEero BbIXxoAa KOH-
Tponnepa (BbiB 5)

CTpyKTypHas cxema 1 Ha3Ha-
yeHve BbiBogoB MC NCP1217
6b11M NprBeAeHbl B [2] (cm
puc 16 n Tabnuuy 11)

Bo BTOpUYHbLIX Liensx TpaHc-
copmaTopa T2 NMerTCa TpU Bbl-
npsaMuTens:

- CABOEeHHbIN gnog D12, gpoc-
cenb L3B, koHaeHcaTop C24 n
crnaxvearwowmii mnbtp L5
C25 chopmupytoT HanpsxeHue
+18V,

- cABoeHHble gnoabl D13, D24,

npoccens L3C, koHgeHcaTop

C28 1 crnaxusatoLLmin punsTp

L6 C29 chopmupytoT Hanpsxe-

Hue +12V;

cAiBoeHHble oAbl D10. D11

apoccenb L3A, koHaeHcaTopbl

C20, C42 n crnaxusatoLLmii

unbTp L4 C21 chopmupytoT

HanpsxeHne +24V.

VICTOUHMK NUTaHNSA [eXypPHOro

pexuma +5VSB noctpoeH Ha MC

1C6 Tvna NCP 1013, cTpyKTypHas
cXema KoTopoii npuBeseHa Ha
puc. 29, a Ha3HayeHne BbIBO-

Aos — B Tabnuue 20.

MC NCP1013 o6beguHsieT B
cebe WM koHTponnep un
BCTPOEHHbI MOSFET, Hanps-
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Hom
OMEP 5 603nauerne

HasHaueHue

BbIBOAA
1 vece HanpsaxeHne nutaHus
2,6 NC He ucnonbaytotcs
3,78 GND O6wWwii nposog,
4 FB Bxop curHana ob6patHoii cBasn
5 DRAIN CTok BHyTpeHHero MOSFET

XEHUe Ha CTOK KOToporo noga-
eTCs OT UCTOYHUKA CeTeBOr0 Bbl-
NPAM/IEHHOTO HanpsXXeHUs
VACTEST uepes guogpl D21,
D32, pe3uctopsl R66,nepsuy-
HY10 06MOTKY UMMY/IbCHOTO
TpaHcdopmaTopa T3 1 BbiB. 5
MC. Mutanne MC npu pa6oTe
KOHTponnepa obpasyeTcs Bbl-
npsAmMaeHVemM MNynbCOB C A40-
NONHNTENbHON 06MOTKN TPaHC-
hopmatopa anogom D28 n KOH-
AeHcaTtopom C54 v nogauveit
3TOro HanpsHkeHusi Ha ee BbiB. 1

3TN Xe UMNYNbCbl BbINPSIMS-
toTca guonom D26 n koHAeHca-
TOopoMm C37, 1 NonyyeHHoe Ha-
npshxeHue nocne TpaHanucTopa
Q14 nopaetcsa Ha Bxog (BbiB. 1)
BbINONHAWOLWEN pofb cTabunmsa-
Topa U8 Tuna LM7815. Mocne
cTabunusaunm Ha yposHe 15 B
Ha Bbixoge 3Toii MC (BbIB. 3)
hopMUpYIOTCA HaNpsHXKeHUs nu-
TaHua koHTponnepa KKM (VCC_
PFC) n WM koHTponnepa
(VCCPWM).

MoAKM0YEHHbIA KO BTOPUYHO
06MoTKe TpaHcdopmaTopa T3
BbINPSMUTENb BbINOMHEH HA
avone D30 n koHaeHcaTope C45,
arnocne crnaxusaoLLero gpoc-
cens L7 dhopmupyetcs Hanpsixe-
Hue +5VSB.

O6paTtHas cBA3b OCYLLeCcTBNS-
eTcs perynvpyemsim ctabunusa-
TOpom IC8, KOHTpPONMPYOLNM
BbIXOJJHOE HanpsikeHne UCTOUYHM-
Ka +5VSB, 1 oNnTpPOHOM rasibBa-

Huueckoi passasku IC7, ¢ kon-
nekTopa hoToTpaH3ncTopa KoTo-
poro curHan nogaeTca Ha BbiB. 4
MCIC6.

B atom WM, Kak 1 BO MHOTUX
apyrux ¢ LUAM koHTponnepamu,
B y3/1ax 3aluTbl 1 cTabunmsaumm
npumeHsetca MC IC10A tuna
LM339, cocTosiasn u3 yeTbipex
HEe3aBNCUMbIX KOMMNapaTopoB Ha
QY. Tpy U3 HUX UCMONb3YIOTCA B
cxeme 3almTbl OT TOKOBO nepe-
TPY3KM BTOPUYHBIX NCTOYHNKOB
HanpshkeHnin:+18V, +12V, +24V.
KomnapaTopb! cpaBHuBatoT
OMOPHbIe HanpsXeHus (HyneBoi
noTeHuuasn) Ha HeNHBePTUPYIO-
Lmx Bxogax (biB. 5, 7, 9 cooT-
BETCTBEHHO) C HANPSHXKEHUAMMU
Ha MHBEPTUPYIOLLMX BXOAax
(BbIB. 4, 6, 8). Ha HUX Hanpsxe-
HUS 3a1a10TCA PE3UCTUBHLIMU
[eNUTensMm, BKIOYEHHbIMA
MexX/y ONOpHbLIM HanpshkeHnem
(ero chopmupyeT perynmpyembiii
crabunusatop 1C9) n o6wmm
nposogom (no uensam CS+18V,
CS+12V, CS+24V), npuyem Hux-
HWe nneun genutenein — pesn-
ctopbl R112, R110, R111 — 3710
TOKOBbIE JaTUMKW, BK/IIOYEHHbIE B
Lensax Harpysku Bcex Tpex uc-
TO4YHMKOB. lpn neperpyske B
OHOM W/ HECKOJIbKUX UCTOUHM-
Kax nafieHne HanpskeHus Ha To-
KOBbIX faTymKax nusmeHseT no-
TeHUuan CoOTBETCTBYIOLLErO UH-
BEPTUPYIOLLErO BXOAA, Ha BbIXO-
[le COOTBETCTBYIOLLEro Komnapa-

Ne3 «PeMoHT & CepBuc» mapT 2021

Topa hopMmpyeTca BbICOKWI NO-
TeHuuan, KoTopblii Yyepes oAnH
13 passasbiBaloLwmnx anogos D20,
D14, D22 3apsiaeT KoHAeHca-
Top C36 0 HanpsXXeHUs OTKPbI-
BaHVs TpaHsucTopa Q12 (uenb
OVP-OCP). Yepes TpaH3ncTop
Q13,onTpoHIC5,TpaH3ncTop
Q14 BbikNtoyaeT cTabununsatop
U8 Tuna LM7815, a aTo npuso-
[AWT K OTK/TIOYEHNIO HaMPSXKeHWNii
nutaHma KoHTponnepa KKM un
LM koHTponnepa.

[JlononHutensHasa 3awmra ot
nepeHanpsikeHus Ha BbIxofjax
BTOPUYHBIX MICTOYHNKOB peasnnso-
BaHa C MOMOLLbI0 CTa6UINTPOHOB
ZD3-ZD5, koTopble HaunMHalT
NpPOBOAWTL TOK NPV NPEBbILLEHNN
NOPOroBbIX YPOBHEN HanpsXeHWii
nyepes anog D17 3apsxaloT
KoHgeHcatop C36, 4To, Kak 1 B
npegbligyliem ciyyae, npusoguT
K OTK/II04eHno KoHTponnepa KKM
1 LM KoHTponnepa.

WM Bkntouaetca curhaniom ON/
OFF c MM TB, koTopbIi1 Yepes
avognbl D18, D15, D36 n TpaH3n-
cTop Q15 Bo3geiicTByeT Ha TpaH-
3UCTOpPOB.

VN nogkniovaetca K ysnam TB
yepes KOHTakTbl pasbemoB CN11
(CON9), CN12 (CON4) (cm.
puc. 27).

NinTepaTypa

1. AnekcaHgp Cepos. Cxemo-
TEXHMKA UCTOYHWKOB NUTAHNA Te-
nesn3opos thupmbl TCL
(4actb 2). PemoHT & Cepsuc,

Ne 1,2021.

2. AnekcaHgp CepoB. Cxemo-
TeXHVKa UCTOYHWNKOB MUTaHUA Te-
nesn3opos mpmbl TCL
(yactb 3). PemoHT & Cepsuc,
Ne2, 2021.

Mpogonxexue cnegyeT
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brog)xetHblie uucgposbie LED-tenesunsopbl AKAI,
BBK, ERISSON, ORION, TELEFUNKEN na ocHoBe
nnarbl CV9202H-TPW (uacrsb 2)

KonupoeaHue, TUpaXxupoBaHue u pasmeLleHmne AaHHbiX matepuanos Ha Web-caiitax 6e3 n

oro pasp

peaakuumn a -
Enont]
npecneayeTcs B aAMUHUCTPATUBHOM U YTOJIOBHOM MOpPsiZike B COOTBETCTBUM C 3akoHoM PD. | M

lNponomxeHne. Havano B P&C N° 1, 2021 r.

CepBUMCHbIN peXxum

Kak n Bce coBpemMeHHble TB waccu, paccmaTpu-
BaeMOe TakKXe MMEET CEPBUCHbIN PEXUM A1 Bbl-
MOJIHEHNA 3aBOACKUX PEryIMPOBOK, YCTAHOBOK pas-
JINYHBIX ONuwvii 1 T.4. Ang BXoga B CEPBUCHbIN
pexmnm Heo6xoaMMO BKIOYUTE TB, Ha LUTaTHOM
MAY Haxatb kHoMky «INPUT» 1 cpasy xe BBeCTU
undgpoBon kog, «2580». [lna HaBMrauum B cepBUC-
HOM MEHIO MCMOJIb3YIOT KYPCOPHbIE KHOMNKK «BBepx/
BHn3», ona nameHeHnsa napameTpos — «Bneso/
Bnpago», a 419 BbIX04a U3 CEPBMCHOI0 MEHIO —
«INPUT».

BoccTaHoBnenue m ooHosnenue NO

Ynpasnsaiouiee MO (Firmware) xpanntca 8 UMC
aHeproHezasucumomn namatn U15 tuna SPI Flash
(W25X32VSSIG). Ee cooepxnmoe MOXHO CTEPETb U
nepenporpaMMmnpoBaThb Kak C MOMOLLLbIO BHELLHETO
nporpamMmmaTopa, Tak 1 4epes NMELLNIACS B COCTa-
Be waccu nopt USB. B nepBomM cnyyae nogonaet
noboi nporpammaTtop, padboTaloLmii C Taknum
Tnom UMC, Hanpumep [2, 3]. Ans o6HoBneHus MO
yepe3 nopT USB gencTByOT B crieaytoLlein nocne-
[OBaTENbHOCTU:

1. KonupytoT ¢ann ¢ HoBow npoLuvekon Ha USB-
HOCUTESb B KOPHEBYIO ANPEKTOPUIO.

2. BkntoyaloT TeENEBU30P M HAXXUMAIOT KHOMKY
«MENU», 4ToObl 0TOOPa3nTb rMaBHOE MEHIO, U B
HeM BbIOMpatoT meHto «OlMLUNN»,

3. BbibupatoT daiin ¢ npoLInBKOi B KOPHEBOM AM-
pekTopum USB-Hakonmtens n HaxKmmMatoT KHOMKY
«ENTER» nona obHoBnenusa MO.

4. Korpa obHoBneHune MO 6yaeT 3aBepLUeHO, Te-
NIEBN30P aBTOMATUYECKU B paboymii pexmm MoXeT
He BKJIIOYMTbCSA. B 3TOM Ccriyyae Hy>XXHO HECKOJIbKO
pa3 HaxaTtb kHONKy Ha MY, noka OH He BKIOYNTCS.

www.remserv.ru

Auarl-locrm(a I-IEIIICI'IpaBI-IOC'I'eﬁ
rnaBHOM NnaTbl

Heobxoaumo nmeTsb B BUAY, HTO COBPEMEHHDIN
TB (1 He TONbKO) — 3TO MPOrpaMmMHOo-annapaTHbIn
KOMMJIEKC, MO3TOMY NMPUYMHAMN HENCMNPABHOCTEN
MoryT 6bITb kak 10, Tak 1 annapaTHas 4acTb.

PaccMoTpuM HeMcnpaBHOCTM NAAThbl C TOYKN 3pe-
HUS HencrnipaBHocTen TB, B kKoTopom oHa paboTaerT.

TesieBU30p He BKIIIOYAETCS, UHOUKATOP
AEXYPHOro pe>xxvmMa He CBeTUTCS

B nexypHoMm pexume TB KOHTpOonnpyoT Hanpsi-
xeHne +12VIN Ha koHTakTax 4-6 pasbema J8. Ecnm
OHO PaBHO HYJ0, MPOBEPSAIOT (PEMOHTMPYIOT) B/I0K
nutaHma. B opyrom cnyyae namepsiot HanpskeHus
B KOHTPOJbHbIX TO4kax TP4 (5VSTB, cm. puc. 3, 4) u
TP6 (3.3VSTB). Mpw oTCYyTCTBUM OQHOIO UM 060mnX
Hanps>XXeHUn NPoBePSIOT UCTOYHUKN — US (5 Ha
puc. 2) n U18 (9), nx BHeLLHME 3NEMEHTbI, OTCYT-
ctBme K3 B BbIXOOHbIX LLENsiX.

Ecnu nctoyHunkm HanpskeHuii 5VSTB n 3.3VSTB
ncnpaeHbl, TO Npu Hanuyium curHana Power ON
KOHTPONUPYIOT HanpsixxeHns B cneayowmx KT Ha
nnarte:

— 12 B Ha uctoke Q8 (puc. 3, 4);
- 3,3BBKTTPS;

- 1BBKTTPT;

- 1,5BBKT TP5;

- 2,5B HaaHoge D2.

Ecnn atn HanpsixxeHnsa NnpucyTCcTBYIOT, a TB He
BKJ1IOYAETCS (HET 3KPAHHOIO MEHIO U n3obpaxe-
Hua TB kanana), To npobnemMa, ckopee BCero, B Lie-
noctHoctm npowwuekm MO B UMC U15 (SPI Flash).
[lns ee NnpoBepKkn NpUAETCS NCNOMb30BaTb NPO-
rpammaTop.

Ecnn npowwmeka paboyas, To, BO3MOXHO, HENC-
npaseH npoueccop U13 nnu namate DDR U12. Onga
MX 3amMeHbl NoTpebdytoTcsa HoBble MMC, cneuunarnb-

N23 «PemoHT & CepBuc» mapT 2021 &OHT q
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Hoe 060pyfoBaHVe U COOTBETCTBYIOLAs MOATOTOB-
Ka, N03TOMY LieslecoobpasHee nouckatb Ha pasnny-
HbIX pa3bopkax (agpeca ecTb Ha chopymax [4, 5])
ncnpasHyto nnary. Ee yeHa coctaBuT NpuMepHO
2...2,5T.p.

3BYK €CTb, 3KpaH TeMHbIl

MposepsaoT Hannure nutaHusa XK naHenm — Ha-
npshxeHns +5/12 B (3aBUCUT OT TMNa NaHenu) Ha
KOHTakTax 1-4 pasbema J 14 1 Ha 3TOM Xe pasbeme
KOHTPONMPYHOT cuUrHanbl MHTepdeiica LVDS (cMm. Ta-
6nuuy 2). Ecnn HeT nuTaHnsa, NpoBepsitoT Koy Q3
Q7 (puc. 5) v ynpasnsitowuii curHan PANEL_ON
(aKTUBHBI — BbICOKNIA YPOBEHB).

Mpn HaNMuUK NMTaHNA N CUTHaI0B Ha pasbeme
J14 npoBepsAIoT ynpasnsAoLMe CUrHasibl Ha KOHTaK-
Tax J7 (INVERTOR):

- ON/OFF Ha koHTakTe 4 (ON — BbICOKMIA ypo-

BEHb);

- ADJ Ha koHTakTe 3 (LM curHan c ypoBHsIMK

Now 01 VHG+2,5 B).

Ecnun curHanos HeT, NPOBepsAoT CUTHa/bI NPO-
ueccopa BL ON v BL ADJ (puc. 4) 1 TpaH3ucTopbl
Q4, Q6. Ecnu curHansl ectb, ckopee BCEro, Heuc-
npaseH y3en 3aHeil NoAcBeTkM naHenn. B atom
MOXHO y6eanTbCA, ecnv NoAcBeTUTb NaHeslb CHa-
PYXW BHELHUM UCTOYHWUKOM. Ecnm npu aTom n3o-
6paxeHune efBa npocMaTpMBaeTCs, 3HaYUT, Noa-
cBeTka He paboTaeT, BAPYrom cnyyae HemcnpasHa
KK naHenb. Kak oTpemMoHTUpoBaTth y3en noaceeT-
K1, CM. HUXe.

MpumeyaHre. B paccmaTprBaemoii cxeme (cM.
pasgen «¥Y3en LED-gpaiisepa Ha IMC OB3350CP»)

+12v +5V SB

GV3407  VCC-Panel

-fin

P2
VCC_PANEL

Puc. 5. dparmeHT NpUHLMNMa/IbHOW CXeMbl
nnaTbl CV9202H- TPW ¢ kntoyom nuTaHms XK
naHenu

Ne3 «PemoHT & Cepsuc» mapt 2021

curHan ynpasneHus nogcseTkoit ON/OFF He uc-
nonb3yeTcs. Y3en nogcese TKy BKIOYAe TCA BbICOKAM
ypoBHeM curHana ADJ(Ha puc. 8 —PWM-DIM) un
nepeksiloYaeTCA B «CRALWNIA» PEXUM HU3KUM YPOB-
HeM, ec/in OH MPUCY TCTBYeT B TEYEHNe He MeHee
50 mc.

HeT3ByKa

B kavectBe YM3Y Ha nnate npumeHeHa IMC
TMnaTPA3110D2 — ato 15-BaTTHbIl CTepeoycunn-
Tenb (Harpyska 4 OM Ha kaHan) knacca D ¢ doup-
MEeHHOI 3awmToi guHamnukos SPEAKERGUARD™
(cM. doparmeHT cxembl Ha puc. 6). BHauane npose-
psitoT nuTaHne IMC (12 B Ha BbIB. 27, 28) 1 Hanu-
yve BXOAHbIX curHasios 3syka AOUT1IR, AOUTI1L
Ecnu HeT nuTaHnsa, NpoBepsaioT Lenb OT pasbema J8
(koHTakTbl 4, 6) oo IMC, a ecnun HeT cMrHanos
3Byka — nposepstoT npoueccop U13 nero MO
(npowwwmBky SPI Flash U15). Ecnm curHanbl 3Byka
NpYCYTCTBYIOT, NPOBEPSIIOT OTCYTCTBME G/IOKNPOBKN
3BYyKa — Ha/M4me BbICOKOro ypoBHA (6onee 2 B) Ha
BbiB. 1(SD). Ecnv Tam HU3KuiA ypoBeHb (MeHee
0,8 B), npoBepstoT curHan MUTE_AMP (gosmxeH
6bITb HU3KWI YPOBEHb) M UCNPABHOCTb y31a G/10KM-
poBku Q14Q15 D5 (puc. 6).

Ecnu curHanibl Ha Bxogax VIMC B Hopme, a BbIXof-
Hble (BbiB. 18, 20 1 23, 25) OTCYTCTBYIOT, BO3MOXHO,
ecTb K3 Ha BbIxogax — npoBepsoT AUHaMUKN. Ecnm
OHW ucnpasHbl, 3ameHsaT UIMC TPA3110D2.

Bnok nutavma tmna CVB32005A

MpyHUMNnanbHan cxema 610Kka NMMTaHMA
CVB32005A npueegeHa Ha puc. 7. OH npeacTasfis-
€T co60li UMNYIbCHBIN UCTOYHWK C MHTETPUPOBAH-
HbIM UCTOYHUKOM NuTaHnsi LED-nuHeek 3agHel
nogceeTkun XK naHenm. 3ta mogens bI, kak npasu-
no, ucnonb3yetcsa B TB ¢ naHenamu ot 26 o 32
LI0AMOB.

VICTOYHWK MUTaHWA BbINOJIHEH NO CXeme o06paTHo-
X0/10BOro npeobpas3oBartesisi Ha OCHOBE KOHTpOJ1e-
pa IC3 tTuna AP31105NA dmpmbl Diodes
Incorporated (MapkupoBka Ha kopnyce — GKN, cwm.
apyrve Bepcumn B Tabnuue 3), KOTOpbI ynpaBnset
BHELLHVUM cunoBbiIM MOSFET-TpaH3ncTopom Q2
(Va—600 B, 10=7 A). OH thopMupyeT NOCTOAHHbIE
CTabunn3nMpoBaHHble 1 rajibBaHNYECKN pa3BsA3aH-
Hble OT ceTn HanpsxeHnus 12 n 24 B (12V n 24V Ha
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Puc. 6. ®parmMeHT NpMHUUNManbHoON cxeMbl miaTbl CV9202H-TPWc YM3Y

puvc. 7) ANs NUTaHWs TeNeBn3opa BAEXYPHOM U pa-  HWUM 3awuTbl no Bxody CTRL (Low — noporosbiit
604eM pexumax, aTakke NOCTOSIHHOE HanpskeHne  YPoBeHb 0.5 B), B OCTa/IbHbIX Clyyasix NpoucxoamT

54...57 B (VLED) c TokoM Harpy3ku 880 mA|(npu aBTOBOCCTaHOBMEHMe HasHaueHwe BblBOf0B VIMC
100 % ypoBHe curHana ADJ) ans nutanus LED- AP31105NA B kopnyce SOT-23-6 npusejeHo BTa-
NMHeek 3aAHelt NoAcBeTKM. 6nuue 4.

VIMC AP31105NA chupmbl Diodes Incorporated — lMepemeHHoe HanpshkeHe ceTn Yepes Tokoorpa-
370 LUVIM KOHTpO/I/Iep C TOKOBLIM yNpas/ieHnem n HuuuTeNbHbIe pe3ncTopbl RS R10 JR1R84 3apshkaet
chukcmpoBaHHoiit paboueit yacToToit 65 K. Ban- koHAeHcaTop EC2 TokoM 0kono 5 MKA. Tpn focThxke-
xalilme aHanorn atoii IMC — OB2263, LD7535, HWK Ha BbIB. 5 IC3 HanpsxxeHus 8.6 B IMC BkntovaeT-

SG6848. IMC umeeT nakeTHbIit (Burst Mode) sHep-  Cf, Ha BbiB. 6 NOABNAIOTCA yNpaBsioLiye UMnyibChbl
rocéeperaioLuil pexmm, KOTOpbI aBTOMATUYECKM 1 1o uenn "Bbixoa BeinpamuTens- D1-D4 EC4 ECS —
BK/IOYAETCS MPU HU3KOW Harpy3Kke Ha UCTOUHMK, a o6moTka 1-3 TpaHcdhopmaTopa T1— «CTOK-MCTOK»
TaKKe BCE TUMbI 3alLTbl, NpUCyLMe coBpementbim 02 —R16-R18 R26 — 3emns- TeuyeT MMy nbCHbIil
KOHTpONNEpamM — UVLO, OLP, OVP, OTP. GyHkuusi  TOK- Ha BCex BTopuuHbix 06MoTkax T1nossnstoTcs
sawenkuBarns UMC BkiouaeTcs npu cpabatbisa-  MMNY/IECHbIE HANPskeHus, ¢ 06MOTkm 5-6 T1 Hanps-

Ta6nuua 3. Bepcun MMC AP3105NX 1 X 0COGEHHOCTW

yHKLMA nocne cpabaTbiBaHUA 3aWNUTbI

Bepeus MC - Mapuposka VOVP OLP&SOCP CTRL (Low - 0,5B8) CTRL (High-2,5 B)
AP3105NA GKN ABTOBOCCTAaHOBNEH-ne  ABTOBOCCTaHOB/IEHME 3auenkusanune ABTOBOCCTaHOB/IEHNE
AP3105NV GKO 3auenkupamne ABTOBOCCTaHOB/IEHMe  3alle/KuBaHne 3alenknsaHue
AP3105NL GKP 3aenkusatne 3auenkuBaqne 3auenkusaque 3alyenkusaque
AP3105NR GKQ ABTOBOCCTaHOBNeHMe ABTOBOCCTaHoBNieHve  3alienkvsatne 3allenkusanme

Ne3 «PemMoHT & Cepsuc» mapT 2021
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Ta6nuua 4. HasHauyeHue BbiBOAOB IMC AP311Q5NA

HasHaueHne

Bxof, ycunuTens curdana ownbkn (komnapartopa). Paéomun Luukn LM 3apaeTcs
LISNASHKPHNS HA 3TOM BbIBOZIE U CUTHAUIOM C AlaTunka Toka Ha BbiB. 4 IMC

- TMoaknoyaeTcsi TEPMUCTOP (BTOPLIM BbIBOAOM K «3EM/E») ANS aKTUBALMW TePMO3aLLnThI

TP); !
- nofkNouaeTcs Anog 3eHepa (BTOpbIM BbIBOAOM K «3eM/IE») ANS PEryIMPOBKN YPOBHS

BX0/, TOKOBOTO KOMMapaTopa A/si KOHTPO/S TOKa Yepes CUMOBOIA KU
Hanpsixenue nutaHns 10...25 B. Mo 3TOMy BbIBOAY KOHTPONMPYIOTCS YPOBHU HANPSKEHWI

Homep O603HayeHune BXOA//
BblBOJA BbIxog (1/0)
1 GND MuTaHve
2 FB l[e]
3 CTRL |
HanpsbkeHust cpabaTbiBaHns cxembl OVP
4 Cs |
5 VDD MuTaKne  sauumer ot UVLO (nopor 7 B) v OVP (nopor 32 B)
6 GATE [e] Bbixof Ha 3aTBOp cunosoro MOSFET

XeHue yepes BoinpsaAMmuTens D7 EC3 D6 EC2 nopaet-
csl Ha BbIB. 5 IMC IC3, pa6ouwii Tok IMC — 1,2 MA.

Pa6ouuii uMkn cxembl onpesenseTcs ypoBHAMU
HanpsKeHWii Ha Bxofgax 06paTHOI CBA3M NO Hanps-
XEHWI0 N TOKY (BbIB. 2 U 4 IMC COOTBETCTBEHHO),
MakCUMasibHbI pabounii LMk cocTasnseTt
75...80 % (npu V=16 B, VAB-3,6 B, Vcs=0,95 B).
Mpy HU3KOW MM HyNeBOI Harpyske HanpsHkeHne Ha
BbIB. 2 IC2 nafiaeT, korga oHo JocTuraeTt nopora
2,1 B, KOHTpONNEp NepeknoyaeTcs B NakeTHbINA
3HeprocbeperarLnin pexum. B Hem yactota KOM-
MyTauuy cHnxaetcsa go 20...30 kI, 1 cuIoBoii Koy
nepektoyaeTcs, TONIbLKO EC/IN HaNPsXKeHWe nuTaHns
MMC (VDD) cTaHOBUTCA HUXe ypoBHS 8,6 B.

Moporosblil ypoBeHb HanpshkeHusi VABHa Bxogae
FB (BbiB. 2) paBeH 4,2 B. Ecnv oHO yaepxuBaeTcs
Ha 3TOM ypoBHe He MeHee 64 Mc, cpabaTbiBaeT 3a-
LMTa OT KOPOTKOTO 3aMblKaHVA Ha BbIXOJe UCTOY-
HuKa. IMC nepeksovaeTcs B PEXUM «MKaHUS»
(hiccup) po Tex nop, noka HanpsxxeHve VDD
(BbIB. 5) He ymeHbLWINTCS A0 nopora UVLO (8,6 B).
MMC nepesanyckaeTca 1, ecnv HanpshxeHne Ha
Bxoge FB cTtaHoButcs Huxe 1,55 B, IMC 610kupy-
eT UMNY/bCbl Ha Bbixofe GATE.

[MapameTpbl BbIXOAHbLIX CUTHA/IOB Ha BbIB. 6
(GATE) npwu VID=14 B: VOL<1 B (10=20 mA), VOH>8 B
(lo=20 mA).

HanpshkeHnne 12 B (12V) chopmupyeTcs us num-
NyNbCHOTO HaNpsHXeHNsi 06MOTKM 8-9 TpaHcopma-
Topa T1 c nomoLblo BbINpAMUTENsa 1 unbTpa D8
EC7 EC8 L2 EC9, a HanpsxeHue 24 B (24V) —u3
MMMYbCHOTO HanpshxeHnst 06MoTok 8-9 n 7-12
TpaHcgopmatopa T 1c NOMOLLbIO BbINPAMUTENS U
dmnbTpa D9 D11 EC10. Ans ctabunmnsaumm atux
HanpsHkeHuit Ha BbiB. 2 IC3 dhopMupyeTca Hanpsxe-

Ne3 «PeMoHT & CepBuc» mapT 2021

Hue 06paTHOl CBA3M C MOMOLLbIO yNpaBAsemMoro
perynsatopa Ul (TL431) n onTpoHa IC2 (PC817C).

VMC UL KoHTpo/iMpyeT ypoBeHb HanpsixeHns 5 B
C NOMOLLblO pe3ncTuBHoro genmntens R32 R37 JR6.
Ecnu Ha ynpasnsioliem 3/1eKTpoje YpoBeHb NpeBbl-
waet 2,5 B, ctabunusartop nponyckaeT TOK, KOTO-
pblli TeueT Yepes poToamMo onTpoHa IC2, oTnupa-
eTca hoTOTpaH3NCTOp ONTPOHA U ynpasnsioLee
HanpshkeHve Ha BbiB. 2 IC1 nsmensetcs. CooTseT-
CTBEHHO U3MeHseTCs CKBakHOCTb LM, npusoas
BbIXOAHOE HanpshkeHne NCTOYHVKA K HOMUHAIbHO-
My YPOBHIO.

Y3en LED-gpaiiBepa Ha UMC
0B3350CP

MpuHUMNManbHas cxema 3Toro y3na npusefeHa
Ha puc. 8. OH peanusoBaH Ha VIMC IC1 Tuna
OB3350CP thmpmbl On-Bright Electronics — nosbi-
watouwiem DC/DC-KkoHBepTOpe € TOKOBbIM yrpaB/e-
HVeM 1 (OKCUPOBAHHO K/TI0YEBOI 4acToTOM, KOTO-
pbIii perynnpyeT TOk CBETOANOAHbIX IMHEEK, NoA-
K/TIOYEHHBIX K BbIXOZY KOHBepTOpa. Mukpocxema
BK/1OYEHa M0 TUNOBOV CXeMe, PEKOMEeH0BaHHOA
npoussogutenem. TOK TMHeeK AeTekTupyeTcs ¢ no-
MOLLBI0 pe3ncTuBHoro gatuvka RF21-RF23 RF30,
BK/IOYEHHOTO nocnegosatesnibHo ¢ LED-nnHelikamu.
VIMC OB3350 peanv3yeT BHELUHUI HA3KOYacCTOT-
HbI LWWAM (LPWM) meTog AMMMUMpOBaHuUs ans pe-
rynuposka sipkoctn LED B gnana3soxe 1... 100 %.

OB3350 nMeeT KOMMJIEKCHYIO 3aluTy OT aBapuii-
HbIX CUTYyaLWii: 3aWunTy no Toky cunosoro MOSFET
(OCP), 3awwuTy OT nepeHanpshkeHnsi Ha BbIXOAe
(OVP), 6nokmpoBky VIMC npu NOHMXEHHOM Hanps-
»eHun nutanusa (UVLO), a Takke 3aluTy oT 06pbiBa
LED-nuHeek n Tennosyto 3awmty (OTP).
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MNMC BkntoyaeTcsi, ecnm Ha
BxoAe PWM ecTb BbICOKWIA NOTEH-
uvan 6onee 2,5 B n nepeknioya-
eTcs B CnAwuiA pexum (noTpe-
6neHne meHee 400 MKA), ecnin Ha
3TOM BXOf€e HU3KWiA noTeHuyan B
TeyeHune 6onee 50 mc. Mocne
BK/TIOYEHNSA 3anycKaeTCcsl BHY-
TPEHHWI OMOPHbI UCTOYHUK
5 B/4 MA 1 no Bxogy OVP KOHTpO-
NMpyeTcs BbIXof KOHBepTOpa Ha
noAKMoYeHNEe MOBbILLAIOLLLETO
avoga WotTkm n otcyTcTene K3.
Ecnv ypoBeHb Ha BXxoge MeHee
100 MB, Bbixog GATE 6510kupyeT-
csi. NpoBepATCA 1 OCTasIbHbIE
HeuncnpasHocTn (UVLO, OCP u
OTP), ecnun ux HeT, BbIxog GATE
pas6nokupyetcsi. Eciv nopor
UVLO (7,5 B, ructepesuc 300 vB)
Ha BbiBoge VDD npesbliweH, MIMC
BK/tOYaETCS.

Tok LED-nnHeek perynupyeTcs
C MOMOLLbIO CUTHAasA C faTtunka
RF21-RF23 RF30 B Lienu ceeTo-
AMOA0B. HanpsikeHne Ha aaTumke
CpaBHVBaETCS C ONOPHbLIM YPOB-
Hem 300 mB, owwmnbka ycunnsaert-
CS 1 cCpaBHMBAETCA C CUTHANOM
TOKOBOTO faTyunka, NoAK/II0YEH-
Horo k Bxogy CS, uTo6bl KOHTPO-
nvpoBaTb LWWPUHY UMMYNLCOB
cunosoro MOSFET QF1 DC/DC-
KOHBEpTOpa C Lie/Nbio perynpos-
K1 TOKa ceBeTtoanonos. dopmyna
Ana pacyeta Toka LED-nunHeex:

ILED[MA] = 300 [MB] / Rfb [Owm].

Mpu HU3KoM Harpyske OB3350
aBTOMaTW4eckn nponyckaeT He-
CKO/IbKO MMMNY/bCOB ynpas/ieHus
K/TI04YOM, 4TOObI n3bexarb nepe-
3apsja BbIXOAHOIO KOHAEHcaTo-
pa (C401 Ha puc. 8), MUHUMaNb-
HOe BpeMms BK/IlOYEHUA cOocTaB-
nsaet npumepHo 300 He.
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Puc. 7. NpunHyununansHas cxema 6noka nuTaHna CVB32005A

OCHOBHOW NCTO4YHMK

Ne3 «PeMoHT & CepBuc» mapt 2021


http://www.remserv.ru

* TENEBU3NOHHASA TEXHUKA

ApkocTb cBeToAMOA0B perynupyetcsa WM cur-
HasloM Ha Bxoge PWM c yacToToii ot 100 My go
1kly n pasmaxom ot 0 go 2,5 B.

B cnyyae oTkasa LED-nuHeiikun (06pbiB) TOK 1O n
najieHvie HanpsXeHUa Ha AaTurke Toka CTPEMUTCA K
Hy/I0, 1 KOHBEpTOp ByAeT paboTaTb C MakCUMasb-
HbIM PaboynM LIMKIOM, NPV KOTOPOM BbIXOAHOE Ha-
NpshkeHne pacTeT [0 04eHb BbICOKOTO YPOBHS.
YTO6bI 3TOr0 HEe NPOU3OLLIIO, BbIXOAHOE Hanpsxe-
HVe KoHTponupyeTcs yepes Bxog OVP v npeobpa-
30BaTes1b OTK/HOYAETCH, EC/N BLIXOAHOE HarnpsKe-
HVe NpeBbIWaeT 3a4aHHblli ypoBeHb (6onee 2 B Ha
Bxofe OVP). 31a 3awwmTa cvkcmpyeTcs (3aLLenkm-

BaHue) n OB3350 MoxeT 6bITb pa36iokMpoBaHa
TOMbKO Mo BbiBOAY nuTaHus VIN nnv no sxogy PWM.

CocTosiHME KOPOTKOrO 3aMblKaHWUA Ha BbIXoJe
TakKe KOHTponupyeTtcsa no exogy OVP. Korga Ha-
npshxeHne Ha HeM najaeT Huke nopora (MPUMepHO
0,2 B), 3awwunTa aktmeupyeTcs u Bbixog GATE Bbl-
K/toyaeTca. 3TO COCTOsAHME Takke 3admKempyeTcs
1 MOXeT BbITb COpOLLEHO, KakK 1 3awmTa OVP.

OB3350 Bk/tOYaET CXeMY TEMN0BOW 3aLLMUThI,
Korga remneparypa nepexofa npesbiwaeT 160" C.

IC2 SN51DP
P1Q-1 WN DM~ P 8
Wt e OWP — D owp
G\D COW -~ p e
PIN)— cs B —C| P
PWMREFD  ISET rer 8

|C4

BapviaHT 3aveHb! VIMC LED-gpalieepa.

IC1 OB335QCP

VIN PWM
GATE OVP
GND COMP
Cs FB

Puc. 8. MNpuHunnmnanbHaa cxema 6noka nuTaHusa CVB32005A. Y3en LED-
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KOHTponnep n CTOYHNKM TOKa OTK/THOYaloTCs U
He nepesarpyatoTca 0 Tex nop, noka Temnepary-
pa He onyctutcs Huxe 140" C.

,ﬂ,VIaFHOCTVI Ka HeI/ICI'IpaBHOCTeI‘/JI
6noka nutaHua n LED-gpaiiBepa

Kak npaBunio, Tenesn3opsbl, B KOTOPbIX NPUMEHS-
eTca paccMaTpvBaeMmblii 6710k UTaHua, B cnyvae
€ro HeucnpaBHOCTW IMB0 COBCEM He BK/IIOHAtOTCH,
nn6o paboTatoT, HO NpK 3TOM 3BYK €CTb, a u3obpa-
XEeHne oTCyTCTBYeT. B nepBoMm criyyae aTo npouc-
XOAUT N0 NPUYMHE BbIXOAA 13 CTPOS OCHOBHOTO UC-
TOYHMKA, a BO BTOpoM — LED-gpaiiBepa noacseTku
nn6o cobecTBEHHO y3na nogcseTkn (LED-nuHeek).
Mpuyem, N3 NPakTUKN PEMOHTA, 6OMbLINHCTBO He-
“cnpaBHOCTEl CBA3aHO Kak pa3 He ¢ caMumu 610-
KOM NUTaHus, a c y3/10M NoACBETKN.

[ina anarHocTukn OCHOBHOTO UCTOYHMKA Bl oT-
K/tOYaIOT ero OT [N1aBHOI NNaThl, BHa4Yane BU3yasb-
HO oCMaTpuBatOT NAaTy Ha Hannumne fedeKTHbIX
KOMMOHEHTOB (pa3pyLlUeHune nnu B3gyTue kopnyca,
nporapbl), COCTOSIHNE NevaTHbIX NPOBOAHWNKOB 1
T.4. Ecnn npo6nembl ecTb, X yCTPaHAOT, NpoBeps-

CON7

kpcl X X X p|
87 54321

.CD

1i3#,A=~JNLPMMCTOp0S NObIeMeHHbIX 3Be3/104KOV (W), MOryT OT/INHaTLC
A ANA R I R o o A

ApaiiBepa
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Tabnuua 5. HazHaueHune BbiIBOgoB IMC QB3350CP B kopnyce SOP 8

Bxoa/sbixoq

OnucaHue

Bbixog Ha 3aTBOp cunosoro MOSFET OC OC >ou«TpTnpa
Bxo/, TOKOBOro KOMnapatopa KOHTpos io»a 4<»ps3 cunosoit MOSFET

BoiBog Ans uenu komneHcauuu DC, DC-koHBEpTOOA

H O6o3HaueHne
omep (o)

1 VIN Mutanne  Hanpsxenve nutaHns UMC
2 GATE 0
3 GND Mutaive  -3emns-
4 Cs 1
5 FB 1 Bxop 06paTHOi CBATM KOHTPONSs un.i LED
6 COMP 110
7 OovP 1 BX0A cXembl 3awuTsl OVP
8 PWM 1

10T OMMeTpOoM Ha K3 BXOAHbIE U BbIXOAHbIE Lenu,
npy ero Ha/Munn TaKkKe onpeaensoT u yCTpaHaT
npuyvHy. 3arem nogknoyatoT Bl Kk ceTn, oH gon-
XeH paboTaTb B aBTOHOMHOM pexume gaxe 6e3 Ha-
rpy3kn (cm. onucaHue). Ecnm koHBepTop He pabo-
TaeT, NPOBEPSIOT BCE BHELLUHNE KOMMNOHEHTbI, aB
nepBylo oYepe/b, INEKTPOSINTUYECKNE KOHAEH CaTo-
pbl EC2, EC3 Ha yTeuky (ESR). KoHaeHcatop EC2
nyylle nocTaBuUTb HOMMHasIoM 10 MKP*50 B.

Ecnn BHewHne komnoHeHTbl UMC AP3105NA uc-
npasHbl, €e NpuAeTCs NPoBEPUTbL 3aMeHoiA. Mpu oT-
CYTCTBUW TaKOr0 Xe Tuna MOXHO YyCTaHOBUTb aHa-
norn — OB2263, LD7535, SG6848, npnyem BbIBOJ,
3 IMC HyXHO NOAKMYNTb K «3eMne» yepes pesu-
CTOp HOMUHanoMm 82... 100 KOM 1 yBeNU4nTL EM-
KOCTb kOHAeHcaTopa EC2.

PemoHT LED-gpaiiBepa, kak yxe oTMe4asnoch, B
OCHOBHOM CBSi3aH He C caMuM ApaiiBepom, ac
y3/10M NOACBETKN. 3TO 06YC/IOBNEHO TEM, YTO, KaK
npaswno, LED-nnHelkn B Takunx Tenesnsopax pabo-
TaloT B NpeAe/IbHOM pexuMe — eci HOMUHa IbHbIN
TOK NIUHelikK, HanpuMep MX315D08-ZC14F-01 (8
LED), 280 MA, TO 1 MpON3BOAUTE b, NO NOHATHLIM
npuynHam (kapTHKa AO/MKHA GbiTb APKOIA), ycTaHas-
nvBaeT Takoii xe Tok LED-gpaiiBepa. B pesynbrarte
cBeToAMoAbl paboTalT Ha MakCMasibHOM TOke,
yepes HeKOTopoe BPeMs OAMH U3 CBETOAMOL0B -
Heillkn neperopaet (06PbIB) 1M NOACBETKA MOIHOCTHIO
nponagaert. A ecnv npu Bbixoge n3 ctpost LED o6pa-
3yeTca K3, TO TOK INHekn pacTeT, 1 nocTeneHHo
neperopaT OCTaslbHble CBETOANOAbI.

PEeMOHTHUKN COBETYIOT NOC/ie BOCCTaHOB/IEHNSA
y3na noAcBeTKN YMEeHbLUNTb BbIXOA4HON TOK ApaliBe-
pa Ha 20...30 %, usMeHss (yBenunumsas) HoOMuUHa
TokoBoro gatuvka RF21-RF23 RF30. Kak npaswno,
BbIManBaloT OfMH U3 PE3NCTOPOB U3 NAaTbl U KOH-
TPONVPYIOT BbIXOAHOW TOK CXEMBI.

www.remserv.ru

Bxopa BHelwwHero WM curvana HY gummwun n n 00 Hi

TKIy pasmaxom 2 58)

Ecnm roBoputb 0 HbIXOAHbLIX NapameTtpax LED-

[OpaiiBepa, TO OHU 3aBUCAT OT KOHKPETHOIN Mozenn
TB, a TouHee, OT KONIMYECTBA NPUMEHEHHBIX B y3/1e
noacseTkn LED-nimHeek, nx napaMeTpoB U CXeMbI
BK/IIOYEHUST 3TUX INHEeK (MOTyT COeAVHATCA
Mexzay cob60oil napannensHo 1 nocnefoBaTesibHO)
Tak, Hanpvmep, B HEKOTOPbIX 32-Al0iMOBbIX TB
TELEFUNKEN npumeHsaeTcs Moy b NOACBETKU
13 Tpex nnHeek Tna MX315D08-ZC14F-01 (8
cBeToanofoB ¢ paboumm HanpskeHnem 2.9 3B
N HOMWHA/bHbIM TOKOM 280 MA), COeANHEHHbIX
nocnegosatensHo B atom cnyuae LED-gpaiiBep
HaCTPOEeH Ha BbIXOJHOE HanpsXeHne 0Kolo 72 B u
ToK 280 MA. Takxe BCTpeyalTca Moaynu noj-
CBETKV C napasiniefibHbiM coefnHeHne LED-nu-
Heek, COOTBETCTBEHHO, BbIXOHOE HanpshkeHune
LED-gpaliBepa 6yaeTt HeBbicOkuM (24 30 B),
a ToK gocTtato4yHo 6onbwmnm (go 800 900 mMA) B
nocneAHeM cyyae BbIX0f U3 CTPOS O4HON U3 Nu-
Heek (06pbIB) YpeBaT OGbICTPLIM NeperopaHnemM u
OCTa/IbHbIX.

JNinTepaTypa 1 UHTEPHET-NCTOUHVKA

1 Ccblinka AN ckaumBaHUa NPUHLMNUaILHON
CXeMbl MaTepuHckoii nnatel CV9202HTPW http
solon-press.ru./assets RS 202101 CV9202H pdf

2. MNporpammatop Postal 2/3. FAQ c6opka/Ha-
cTpoiika/Bonpockl/oTBeTbI/06CYXAeHNA http:
monitor.net. ru/forum, postal2-3-fag-info-436716.html

3. ®opym no nporpammatopy RT809H.
https://4pda.ru/forum/index.php?showtopic=940332

4. O6bABNEHUA 0 NPOAAXKe 3NEKTPOHHbIX KOM-
nnexTyowumx Ha popyme ESPEC: http:  monitor
espec.ws/section 12/

5. O6bABNEHNS O NPOJaXKe 3NEKTPOHHbIX KOM-
nnexTyrwmx Ha popyme MOHUTORP: https://
monitor.net.ru/forum/forums/34/

Ne3 «PeMoHT & Cepsuc» mapt 2021
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©® AYANOTEXHUKA

Opwii MNeTtponasnoBckui (1. TaraHpor)

YCTPOMCTBO M PEMOHT MHOFOKaHaNbHbIX
AV-pecuBepoB «Pioneer VSX-S300-K/S500-K»
2011-2012 rr. c ycunurenamum knacca D

KonupoeaHue, TUpaXxupoBaHue u pasmeLleHmne AaHHbiX matepuanos Ha Web-caiitax 6e3 n

B cTaTbe pacCMOTPEHbLI OCO-
OEHHOCTU N PEMOHT B-KaHabHbIX
AV-pecnBepoB 6I04XETHOIO
knacca VSX-S300-K/S500-K
(2011 r.). BHewHwun Bng, mogenn
VSX-S500-K nokazaH Ha puc. 1.

lMpuBeoeM OCHOBHbIE TEXHMYE-
CcKne xapakTepucTtmku AV-pecun-
BEPOB:
® BbixogHasa MOLWHOCTL: 5 X

100 B1/4 Om npu THD=1 % Ha

yactote 1 kl'y + 100 B1/4 Om

npu THD=1 % Ha yacToTe

30 .
©® OO6LWMiN YypOBEHb rapMOHUNYe-

ckux nckaxeHunin THD: 0,06 %

Ha Harpy3ke 8 OM npwu BbIXOA-

Hol mowHocTm 50 BT B nonoce

yacTtoT 20 Ny...20 kI,
® [lnanas3oH 4acTOT B pexunme

Analog Pure Direct:

10 w...20 klw,
©® ConpoTuBrEHNE Harpy3Ku:

4...16 Om.
©® OTHOLIEHME «CUrHas/Wwym» (co

B3BeLUMBaOLWLMM GUILTPOM

Tnna A): 90 ob.
® HanpspkeHue nutaHus (onpe-

[enseTcs NCNONIHEHVEM):

220 B/50...60 I'u,

220...230 B/50...60 'y,

220...240 B/50...60 I'wy,
® VHTepdencobl/TepMmHansl

(VSX-S300-K): RCA; Phones;

HDMI; undpoBbie BXxoObl 3ByKa

(KoakcuasnbHbI 1 onNTU4e-

ckun); Adapter Port (ana

NOAKMOYEHNS MOLAY NS

oro pasp

pepakuun a
MoHT]
npecneayeTcs B aAMUHUCTPATUBHOM U YTOJIOBHOM MOpPsiZike B COOTBETCTBUM C 3akoHoM PD. | M

Puc. 1. BHewHwnii Bug mogesan VSX-S500-K

Bluetooth); rHesno anga noa-
KIIOYEHNS MUKPODOHA nnu
ayauonneepa.

B mopenun VSX-500-K gonon-
HUTENbHO NMELIOTCA MHTEepPdENCHI
USB n LAN.
® [loTpebnsemMasi MOLLIHOCTb:

70 BT, B pexume oXuaaHus

0,5 Br.
® [abapwuTkl/Bec: 435 x 85 x

317 mm/4,2 xr

PacnonoxeHwe nnar v y3510B B
paccmaTtpuBaembix AV-
pecuBepax npuBeneHo Ha puc. 2,
a cxema Mex0104HbIX coeamHe-
HUA — Ha puc. 3.

lMepeyncnmm OCHOBHbIE NAaThl
annapatos (Part No nnat ykasa-
Hbl Ha puc. 3):

A — Tuner Assy — nnaTta Tio-
Hepa.

B — Bridge 2 Assy — nepexoga-
Has nnaTa 2 (Ha nnarte ycTaHoB-
neHbl aBa 19-KOHTAKTHbIX pasbe-
Ma gnsi CoeANHEHNS F1aBHOWN
nnatel D v rnaBHoM nnatbl UG-
POBbIX YCTPOMUCTB F).

D — Main Assy — rnasHas
nnara.

% N23 «PemoHT & Cepeuc» mapT 2021
EPBUC

E — Bridge 1 Assy — nepexoa-
Has nnata 1 (Ha nnarte ycTaHoB-
neHbl gga 11-KOHTAKTHbIX pasbe-
Ma gnsi CoeAMHEHNS FaBHOMN
nnatel D ¢c nnaton M Bluetooth).

F — D-Main Assy — rnaBHas
nnata umdpoBbIX YCTPONCTB.

G — Update Assy — nnata ans
obHoBneHus MO (Ha nnate ycTa-
HOBJIEHbI BA pa3dbema AJis Nofa-
kntoveHuns k nnate F (D-Main
ASSY) BHELLHUX LINGPPOBbIX
YCTPOWCTB).

H — D-Amp Assy — nnata ycu-
nutenen knacca D.

| — Front Assy — nnarta nepeg-
HEN naHenu.

J — Power Assy — nnara
BKJIIOYEHUS MUTAHNSA (Ha nnaTte
yCTaHoBMEHbI KHoMka Stand-by n
CBETOAMOL HANKALIMN BKITKOHE-
HUS MUTaHUS).

K — Mic Assy — nnara MUKpo-
DOHHbIX yCUNUTENEN.

L — Power Trans Assy — nnata
MMMY/IbCHOIrO MCTOYHMKA NUTa-
Hua (UUAIT).

M — BT Assy — nnata and
noakno4eHnsa moayns Bluetooth.

www.remserv.ru
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GUIDE ASSY

D-AMP
ASSY

POWER
ASSY

SHIELD

FRONT ASSY

BRIDGE2 ASSY D-MAIN ASSY |

g UPDATE ASSY

BT ASSY
BRIDGE1 ASSY

MAIN ASSY TUNER

ASSY

Puc. 2. PacnonoxeHue nnart v y3s08 B AV-pecuBepax

MpenBapuTenbHytO gnarHo-
CTUKY HENCMNPABHOCTEN paccMma-
TpuBaeMbix AV-pecrnsepos
MOXHO MPOBOAUTb, OPUEHTUPY-

ACb Ha CTPYKTYPHbIE CXEMbI, NPUN-

BeJeHHble Ha puc. 4, 5, n cbo-
POYHbLIN YEPTEX, NPUBEAEHHbIN
Ha puc. 6 (ana moaenu VSX-
S300-K) — cm. Bknanky. OCHOB-
Has YaCTb 3NEKTPOHHbIX KOMMO-
HEeHTOB annapaToB YCTaHOBEHA
Ha nnatax D, F, H, I, J, L.

MpuHUMNUanbHas anekTpuye-
ckas cxema rnasHon naatbl D
npuBeneHa Ha puc. 7 (1 n 2),
CTpesikamMm Ha CXeMe NnokasaHo
NPOXOXAEHNE aHaNoroBbiX 3BY-
KOBbIX CUIHaJ0B JIEBbIX (PPOH-
TaslbHbIX U TbIJTOBbIX KAHAIOB,
LeHTpanbHoro n H4 kananos.

Mepeyncnnm OCHOBHbIE M-
kpocxembl (MMC), ycTaHOBNEH-
Hble Ha nnare:

www.remserv.ru

® IC112 R2A15218FP — 8-ka-

HasbHbIV PErYNSTOP IPOMKOCTU
1 KOMMYTaTOp 3BYKOBbIX CUrHa-
noB ¢pupmbl Renesas Electro-
nics. CtpyktypHasa cxema IMC
npueeneHa Ha puc. 8.
OCHOBHbIe XapaKTePUCTUKN

MUKPOCXEMbI:

11 aHanoroBbIX CTEPEOBXOA0B;
[ManasoH peryimpoBku
rpomkocTun: —95 nb+x42 nb
(war 0,5 ob);

[ManasoH peryimpoBku
TemMbpa No BbICOKMM U HU3KUM
yactotam: 14 gb (war 2 gb);
HanpsH>KeHne NUTaHUS:
+6,5...7,5 B;

OBYXNPOBOAHOM NOC/eoBa-
TeNbHbIN NHTEPdENC ynpasne-
HUS;

kopnyc QFP100.

MMC wurpoko npuMeHseTcs

kak B AV-pecuepax Pioneer

(VSX-519/819, 523-K), Tak u B

YCTPOMCTBAax APYrnx BeOyLLMX

npoundsogutenern — Onkyo (TX-

NR636), Denon (AVR-1311, AVR-

391, DHT-1311, DHT391),

Marantz, Yamaha n gp.

® |[C110 M3030RFGPFP — mu-
KPOKOHTPOJI1IEP CUCTEMBI
ynpasneHnsa eoupmel Renesas
Electronics, BHELLUHW pe3oHa-
TOop ZTTWS16M (RES100) Ha
yactoTy 16 MI'y, NoaK/ItO4EH K
BbiBogam 13, 15 UMC, Hanps-
XeHune nutanma 3.3 B nogaet-
cs Ha BbIBOA, 16.

® |C102 LC74781 — koHTpOnnep
aKkpaHHom rpadukn (On-
Screen Display Controller)
dupmbl Sony. UMC dopmmpy-
eT n3obpaxeHune B popmate
12 nuHnii x 24 cumeona (¢
BO3MOXHOCTbIO YBEINYEHUS
0o 288 cMmMmBONOB), CTPYKTYpa

N23 «PemoHT & CepBuc» mapT 2021 Q
EPBUC
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BT ASSY

BRIDGE 1 ASSY
(7028070231070-IL) (7028070672020-IL) TUNER ASSY
aH ]| (SYXCNB8. 7028070691040 IL

(DLXCN. AXCNS. 7028070691030

0(01/2 02/2)

MAIN ASSY
(SYXCN8: 7028070671070-IL)
(DLXCN, AXCN5: 7028070671040-IL) «

CN119. CNI18

BArK/—mvwwuw cP102

Q (Q /4114 4

BLEASSY D-MAIN ASSY
(7028070684010-IL)
CP1204
CP1307 CP1B05
CP705
COeAVHEHMUN
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cumBona 12x18 Touek ¢
perynvmpyembiMy pasmepamu
Nno BepTWKauI! N TOPU3OHTaNN.
dopmupyemblie LiBeTa CUMBO-
0B OT 0AHOro (CUHWIA) Ao 8 B
cuctemax PAL/NTSC. Murato-
Lee HanpsxxeHve + 5 B noga-
eTcs Ha BbiBog 24 VIMC.

1C108 BU4052BCF —KOMMY-
TaTop (KMOIT) aHanorosbIx 1
LMPPOBBIX CUTHAI0B (OMPMbI
Rohm, cTpykTypHas cxema
MMC npuBegeHa Ha puc. 9.
Mukpocxema BXOAWT B cOCTas
cemeiicTBa KOMMYTaTOpoOB
4051, 4052, 4053, 40668,
BbINyCKaeMbIX pasfiMyHbIMU
npowussogutensamu. UMC
cemeiicTBa oTaMyaloTCs
HU3KMM 3HepronoTpebneHun-
eM, LMPOKNM AnanasoHom
HanpsHKeHUn nuTaHus

(3...18 B) 1 BbICOKMM BXOLHbIM
umnegaHcomM. B paccmarpm-
BaembIx AV-pecusepax VIMC
BU4052BCF obecneunsaeT
KOMMYTaLI0 3BYKOBbIX CUTHA-
noB ¢ BbIxogos 1C112
(R2A15218). HanpsixeHus
nutauua +7 Bwu -7 B nogatoT-
cA Ha BbiBOAblI 16 n 7 IMC.
IC101 BH76330FVM— gpaii-
BEp BUAEOCUrHA/OB C BXOA-
HbIM KOMMYTaTOpOM 3-X
BXO/0B Ha 1BbIX0f, (hMpMbI
Rohm. MC Bxogut B ceputo
BU/IEO0KOMMYTaTOpPOB
BH76330, BH76331 (3 Bxoga
Ha 1 BbIXOA, C HA3KMM Hanps-
XeHnem nutanHusa), BH76360,
BH76361(6 BxogoB Ha 1
BbIxog), BH76332, BH76333 (3
Bxoga Ha 1Bbixog), BH76362,
BH363 (6 BxoaoB Ha 1 Bbixof,
LIMPOKONOJIOCHBIE C HU3KUM
HanpshkeHWeM nNuTaHus).
Muikpocxembl cepumn paboTo-

> Ne3 «PeMOHT & CepBuc» mapt 2021

Puc. 4. OGLLI.aFI CTPYKTypHas
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Puc. 5. CTpyKTypHas cxema rnaBHOW nnaTbl
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MpuHuMnNuanbHasa aneKTpuyYeckas cxema aBTOMOOUIIbHOro 3apsaHOro
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VSX-S300-K

Puc. 6. C6opouHblii yepTex mogenn VSX-S300-K
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TCN104 1 |4 CN104

PWC. 7 (1). NpuHuMNuanbHan afiekTpuyeckas cxema rnaBHo nnatel D (1/2)
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CN108

EVZND

CP102

CN107
UPGRADE JIG

E
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CN108

Puc. 7(1). NpuHunnuansHas snekTpudeckas cxema rMaBHOW nnatsl D (2/2)
Ne3 «PeMOHT & CepBuc» mapt 2021 VIl
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H BRIDGET ASSY (7028070672020-IL)

L 1112

CP603
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W CN402

PEMOHTHWKA

MATMKY

1

JJ|C N 403

Puc. 7 (2). NpuHuMnNuanbHasn afnekTpuyeckas cxema rnaBHoM nnatbl D
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Puc. 12. MpuHunnuanbHasa anekTpuyeckas cxema YM34 (2/2)
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PWC. 17 . MpuHyMnuanbHasa anekTpuueckas cxema nnatbl L Power Trans ASSy UMNY/IbCHOTO UCTOYHMKA NUTaHUA
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REC SUB

Rch Tone Lch Tone MUTE CLOCK DATA

Puc. 8. CTpykTypHasa cxema MIMC R2A15218FP

CNOCOGHbI MPW HaMPSHXXeHUN
nuTaHua 2,8...5,5 B n nmetot
nsockyto AYX B gnanasoHe
yacTtoT 100 kI'y,...10 Ml'y,
(BH76330, BH76331),

100 Kkly...30 Mr'y (BH76332,
BH76333).

COMMON
Y3[T
Y1(T
inhibit[T-
vee[T

vss(T

HanpsixeHus nuTaHnsa Ha rnas-
Hyto nnaty D, a Takke curHasibl
ynpasneHus oT Hee NocTynawT
yepes pasbem CN108 ot nnatbl L
NN (pasbem CN243). Hanpsxe-
Hus + 3,3 B (uenb CPU_3.3V),
+5B(CPU 5V), +12B,-12 B

VDD

VDD O
X1 A

T3]COMMON X  vss
VEE

3b

Puc. 9. CTpykTypHas cxema UMC BU4052BCF

> Ne3 «PeMOHT & CepBuC» mapT 2021

AGND

-frt2=£n
ODGND

"QSBLoui

"OSBRout
Volume

=QCoul

oSLout

oSRoui

AVEE AVCC

KOHTPONUPYIOT HEeNoCpeACTBEH-
HO Ha KOHTakTax pasbema
CN108.

3BYKOBbIE CUrHasIbl BCEX KaHa-
nos AV-pecrBepOB NOCTYNaloT Ha
nnaty Hycunutenei yepes pasb-
embl CP105 (Ha nnate H pasbem

BINARY TO | of 4 DECODER
WITH INHIBIT

common
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CN402), CP 106 (CN403), Ha KOH-
TakTax KOTOPbIX UX N KOHTPO/IN-
pytoT. CurHasibl ynpasieHus Ha
nnaty Hycunutenei nogatotca
yepe3 pazbeM CP107 (Ha nnate
H pa3bem CN108).

CBs3b rnaBHoli nnatbl D c
rNaBHOM NnaToi LntpoBbIX
ycTpoiicTs F ocyujectBnsercs
yepes nepexoHyto nnarty B
(pasbembl CN119, CN118), ac
nnatoi A TIoHepa — Yepes pasb-
embl CN120 (Ha nnate A pa3bem
CN110), CN121 (CN109).

MprHUMNUanbHasa anexkTpuye-
cKas cxema rnasHoli nnartbl Lud-
poBbIx ycTpolicTB F (D-Main Assy)
C/ILLKOM rpoMo3/Ka as1d ny6nam-
Kauum B xypHane (8 ctpaHuu A4),
[10CTaTO4HO OPUEHTNPOBATLCSA Ha
CTPYKTYPHYIO cxemy (puc. 5).

MpviBeAemM OCHOBHblE MUKPO-
CXeMbl, yCTaHOB/IEHHbIE Ha
nnate F.

* IC1302 ADV7181CBSTZ —
10-paspsagHblIit MynbTudop-

MaTHbIi fekoaep TB cTaH-
[apTHoii YeTkocTn U RGB
rpachmuecknin aumxmTansep
chmpmbl Analog Devices
OCHOBHble 0CO6EHHOCTN U Xa-

pakTepucTuku VMC:

yeTblpe 10-paspsagHbix AL ¢
4acToTol AnckpeTU3aumn Ao
110 Mru, WwecTb KaHa/I0B C
aHa0roBbIMM BXOAAMM.
noagepxka copmaros NTSC.
PAL, SECAM, 525p, 625p.
720p. 10801,

rpaconyecknii RGB-gumxuTain-
3ep ¢ paspelueHmem Ao 1280 x
1024

Mukpocxema npumMmeHsieTcs B

KK 1 nnasMeHHbIX Tenesnsopax,

DVD-npourpbiBaTensx u pekop-
nepax, AV-pecusepax, Tefiesu-
3MOHHbIX NPUCTaBKax, aBTOMO-

6UNbHBIX YCTPOCTBAX, CTPYKTypa

MUKPOCXeMbI NpUBEAEHA Ha

puc. 10

* 1C1303 ePAD (Ha puc.4 HDMI
RECEIVER) — npneMHuk

Puc. 10. CTpykTypHasa cxema UMC ADV7181CBSTZ

VWAArensevIru

Ne3 «Pemont 4Cepsuc mapr 2021

AYANOTEXHUKA »

curianos ¢ noptos HDMI
(JACK 1300-JACK 1303). STB
(TV SAT). DVD DVR (DVD).
BD BDR, (BD) GAME (DVR
VCR)
IC1316M3030RFGPFP
KPOKOHTPO//1ep CUCTEMbI
ynpaBneHus pupmbl Renesas
Elect!onics

1C1318 AK4588 - 2 8 ka-
HaslbHbI ayanokoaek ¢ und-
poBbIM uHTepdericom (DIR)
dupmbl Asahi Kasei (AKM)
MMC npeacTaBnsis! co6oii
OfIHOKpUCTasbHBbI KOfEeK

MU-

3BYKOBbIX CUTHA/I0B, BK/IHOUAK0-
Wit 2-kaHanbHbIA ALM n
8-kaHanbHbIl LIAM CTpykTyp-
Has cxema MUKPOCXeMbl
npusefeHa Hapuc.11
OCHOBHblEe 0COGEHHOCTU 1 Xa-

paktepucTukn IMC:

2-KaHanbHbIi AL ¢ 64-kpaT-
Holi nepeguckpeTusaume,
4acToToi ceMnmpoBaHus

96 k'L, M UNBLTPOM 3aLUMTbI OT

frijj "
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HanoXeHna crnekTpos (Anti-
Alias Filter);

OTHOLLEHMNe «curHan/wym» +
nckaxeHunsa 92 ab, guHamuye-
ckuii ananasoH 102 ab;
8-kaHanbHbI LAM ¢ 128-kpaT-
HOWi NnepepuckpeTn3auvei,
4acToTol CeMNIMPOBaHUA
192 kI'y n 24-pa3psaHbiM
LndpoBbIM hMAbTPOM;
OTHOLUEHWEe «CuUrHan/lwym» +
nckaxeHus 90 b, gnHamunye-
Ckuii gnanasoH 106 ab;
BbICOKas yCTOWYMBOCTb K
LXNTTEpy;

chopmMatbl LUGPOBOro NHTEP-
¢elica (DIR) AES3, IEC60958,
S/PDIF, EIAJ, CP1201;
ananorosasi PAMY ¢ HU3KUM
[XNTTEepoMm 1 pabouum gnana-
30HOM 32... 192 KI'y;
nocnepoBatesbHblli UHTEP-
theiic ynpaBneHus;
HanpsbkeHvue nNUTaHns
4,5..55B;

Kopnyc LQFP80.

IC1324 TMS320DA788 —
LMPPOBOI CUTHANBHBIN
npoueccop cemeiictesa
DSP320 cupmbl Texas

Ne3 «PeMoHT & Cepsuc» mapt 2021

Instruments, ocobeHHOCTN
MUKpPOCXeMbl 6bln paccmo-
TpeHsbl B [1]. Mpoueccop
Takxe NpumMeHsieTcs B paje
Apyrux mogenei AV-pecu-
BepoB Pioneer: VSX-827,
VSX-430, VSX-527,
VSX-S310, VSX-830, VSX-
531, VSX-922.
MpuHUMNMasbHasn anekTpuye-
cKas cxema ycunureneii knacca
D paccmaTpusaeMbix AV-pecu-
BEpOB npvsefeHa Ha puc. 12
(cm. BKNagky).

Cxema 6a3upyeTcs Ha Tpex
mukpocxemax TAS5630B (1C607,
1C608, 1C609) hupmbl Texas
Instruments, BHeLWHWI BUA U LO-
koneska VIMC B kopnyce PHD no-
Ka3aHbl Ha puc. 13.

MMC nosuumnoHnpyetcs Kak
300-BaTTHbIli CTEpeo- un
4000-BaTTHbIVi MOHOYCUINTEND
Knacca D ¢ aHasi0roBbIMmn BXO-
[laMn BbICOKOTO paspelueHuns,
BbIMO/IHEHHBIA N0 TEXHOI0TUN
PurePath™. laHHan TexHonorns
6asmpyeTcs Ha NCNOMb30BaHNM
06paTHOI CBA3W C 3aMKHYTbIM
KOHTypom (Close-Loop
Feedback) n couetaeT BbicOkoE
KauyecTBO 3Byka ycunutenei
knacca AB ¢ BbICOKOI adhchek-
TUBHOCTbIO BbIXO/JHbIX Kacka-
[o08. B cpaBHeHun ¢ Tpaguum-
OHHbIMK ycunutenamu knacca D
B cuctemax ¢ PurePath™ ypo-
BEHb NCKaXeHW CyLecTBEHHO
He pacTeT C yBeNIMYEHNEM Bbl-
XOZHOW MOLHOCTN BNIOTb A0
YPOBHSI orpaHuyenus. C uenbio
yAyulleHns AMHaMUYecKnx xa-
pakTepucTuK ycunutenei
PurePath™ B TexHonoruun npeg-
YCMOTPEHO NMPVMEHEHUSA UCTOY-
HUKOB NuTaHus knacc G Texas
Instruments. CTpykTypHas

www.remserv.ru
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PHD PACKAGE
(TOP VIEW)

Puc. 13. BHelwHWin BUA U Ha3HaveHne BbiBogoB VIMC TAS5630B

(B kopnyce PHD)

cxema VIMC npuBefeHa Ha

puc. 14.

OCHOBHble 0CO6EHHOCTM U Xa-
pakTepuctukun NUMC:

- lUMpoKasi nonoca nponyckaHus
0o 80 kI'y ans obecneveHms
pa6oTbl ¢ HD ucto4yHukamu
CUrHasoB;

- HW3KWUIi ypOBEeHb rapmMoHuye-
Ckmx nckaxenus 0,03 % (npu
BbIXOAHOW MoOLWHOCTM 1BT Ha
Harpyske 4 Om), HU3Kne
NCKaXKeHNA curHana B Lnpo-
KOM fuanasoHe 4acTtoT A/1s
noJly4eHnsi ecTeCTBEHHOro
3BYyYaHus;

- nogasnieHve nynbcauunii
MCToYHMKa NuTaHna PSRR
80 Ab (B MOCTOBOM pexume
BTL);

- OTHOLUEHUEe «curHan/wym»
6onee 100 b (c B3BewwBao-
WM hunbTpom Tuna A);

- BO3MOXHOCTb paboTbl B
pasnnyHbIX KOHUrypaumsax:
napannenbHblii MOCTOBOWA
MOHopexum PBTL, mocToBOI
cTepeopexum BTL, 3-ka-
HanbHbIA pexum 2.1 (2 accu-
MeTPUYHbIX KaHana u ofuH

www.remserv.ru

MOCTOBOM BTL), 4-kaHanbHbIl
accumeTpuuHblii (Single-
Ended) pexum;

BbIXOAHast MOLLHOCTb (Npu
THD=10 %) 400 Bt (PBTL), 2
x 300 Bt (BTL), 4 x 145 Bt
(Single-Ended);

BblcOKas 3(pPeKTUBHOCTb
YM3Y (6onee 88 %) 3a cuet
npumeHeHns MOSFET c
COMPOTMB/IEHNEM OTKPbITOTO
KaHana R(so=60 mOwm;
BCTPOEHHbIE CXEeMbl 3aLUUThI
OT MOHWXEHHOTO Hanpsxe-
HWSI, KIUNNUPOBaHUs, nepe-
rpeBa, KOPOTKUX 3aMblKaHUIA;
Hanps>KeHne NUTaHus:

PVDD — 25...52,5 B (Homu-
HanbHoe 50 B), GVDD,

VDD — 10,8...13 B (HOMU-
HanbHoe 12 B);
COMPOTUBMIEHNS Harpy3ku: He
MeHee 3,5 Om (BTL), 1,8 Om
(Single-Ended), 2,4 Om
(PBTL);

yacToTa 3anonHexus WM B
pexume Normal

385...415 «ry (TNnoBoe
3HayeHune 400 k'), B pexu-
mMe AM1 315...350 kI'y,

AYOANOTEXHUKA

(333 kl'u), B pexume AM2
260 335 kI (300 kIw),
COMpOTUB/IEHNE pe3ncTopa
YCTaHOBKM Y4aCTOThbl 3amnosiHe-
Hus WM B pexxume Normal
Master 9.9 10,1 kOm (Tnno-
BOe 3HayeHne 10 KOm). B
pexumve AM 1 Master

19.8 20,2 KOm (20 kOm) B
pexvme AM2 Master

29.7 . 30.3 kOm (30 kOm)
Pexum Slave Mode 3agaeTcs
nogaveit Hanpsxenus 3.3 B
Ha BbIBOg, 12 (FREQ ADJ)
MUKPOCXEMbI B 3TOM C/ly4ae
yacTtoTa 3anosiHenus WM
3afaetcs Mastei -curHanamu
¢ BbiBOAOB 13. 14 MC
(OSC t0#).

HanpsikeHnua nutaHus ¢ 36 B
(uenb PVDD) n + 12 B (A -42 B)
OT UMMNYIbCHOTO UCTOYHMKA M-
TaHua noctynatT Ha niaty H
D-Amp Assy Yepes pa3bem
CN601 (Ha nnaTe L uctoyHmka
nuTaHus pasbem CN241). Ha-
npskeHne +36 B pacnpegensneT-
cs no sBcem BbiBogam IMC
IC607-1C609 c 0603HavEeHNAMMN
PVDD A, PVDD B, BVDD C.
PVDD D. HanpsxeHue nutaHusa
+12 B pacnpegensierca no Bcem
BbiBOAaM MIMC IC607-1C609 ¢
o6o3HaueHnsamm GVDDA,
GVDD B, GVDDC, GVDD D.

Ha mukpocxeme 1C607, pa6o-
Tatowwell B pexvime Master, pea-
IN30BaHbl (PPOHTASIbHbIE KaHasTbI
AV-pecuBepos. [na hunbTpauum
3anonHeHuns WM ucnonb3yoT-
sl CnoxHble M-o6pasHblie PHY ¢
NPONOPLMOHANbHO-UHTErpUpYyto-
wumm RC yenoykamu (gna neso-
ro kaHana L601, C900, R900.
C615, C616, C617, R607).

Teinosble KaHanbl AV-pecuse-
poB peanusoBaHbl Ha VIMC
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IC608, a ueHTpanbHbIi 1 HY ka-
Haslbl BbINO/IHEHbI Ha IC609 (06e
pa6oTaloT B pexume Slave
Mode). BbixogHble ®HY 3Tmx
KaHasi0B BbIMO/IHEHbI MO TaKNM
Xe cxemam, 4yto n PHY cpoH-
TasIbHbIX KaHa/10B.

Mogaya aHanoroBbIX BXOAHbIX
CUrHanoB Ha nnaty H ot rnasHoli

nnatbl D ocyujecTBnsieTcs yepes
pasbemMbl CN402 (Ha nnate D
pasbem CP105), CN403 (CP106),
CN108 (CP107).

PexuMbl paboTbl nnatbl H Bbl-
6upatoTca nocnefosartesibHbIMU
curHanamu no uensm D-AMP_
CLK, D-AMP DATA, noctynato-
LMMU C raBHoW nnatsl D AV-

> Ne3 .PeMOHT & CepBuc» mapT 2021

pecuBepoB Yepes KoHTakTbl 10,
11 pa3bema CN108. 311 curHa-
Nbl NOCTYNaT HA MUKPOCXEMY
BU2090F(IC160) compmbl

Rohm — npeo6pa3soBaTtenb no-
cnepgoBartenibHOro koga B 12 na-
pasinesnbHbIX CUrHanoB ynpasne-
HUSA. BbixofHble kioun Bcex 12
kaHanos MMC (Q0-Q11) Bbinon-

www.remserv.ru


http://www.remserv.ru

Puc. 15. BHelwHWii BUA pene
HL32-2A- 12S kommyTaumn
rPOMKOrOBOpUTENEN

HEHbl Ha MOJIEBbIX TPaH3MCTOPax
C OTPbITbIM CTOKOM.

Ha nnate H Takxe yctaHosne-
Hbl 6 pefie OTKNIOYEHNSA TPOMKO-
rosoputenei RLY100-RLY105
Tuna HL32-2A-12S cvpmbl
Handouk (BHewWHW B/ nokasaH
Ha puc. 15). 3tanbl pa3bopku
AV-pecrBepoB B OTHOLLUEHUN
nnat H D-Amp Assy n L Power
Trans Assy npvBefeHbl Ha
puc. 16.

MpuHUMNUansHas anekTpuye-
ckas cxema nnarbl L Power Trans
ASSYy UMMNYIbCHOTO UCTOYHMKA MK-
TaHna paccmarpuBaemMbix AV-pe-
CYBEPOB NpvBefeHa Ha puc. 17
(cm. Bknagky).

CeteBoe HanpsixeHue 110/
220 B nocTynaeTt Ha MOCTOBOM
BbinpAMuTeNns D811 (Tun B cep-
BUCHOM PYKOBO/CTBE Ha yKa3aH)
Ha HanpsbkeHue 600 B 1 Tok 15 A,
B MEPBUYHOI Lienn yCTaHOB/EHbI
npegoxpaHutens F811 Ha Tok
6,3 A, Tepmopesnctop TH811
(3D 15), BapucTtop RV811
(14D561) 1 nomexonogaBnsio-
Lwme unbTPbl Ha HEPPUTOBBIX
cepaeyHukax. IMnynbCHbIA npe-
obpasoBartesib HanpsHkeHus ans

ww«remserv.ru

AYONOTEXHWKA -

POWER TRANS Assy

Puc. 16. YacTb aTanoB pa3bopku AV-pecrBepoB {TO/bKO B
oTHoweHun naT H D-Amp Assy n L Power Trans Assy), rge
umdpamm 0603HadeHbl cregytoLme aecTBuA: 4 - yaaMTb 2
BVHTa; 5 —yfamMTb 3 BUHTA; 6 —OTCOeVHNTb NepexoaHOW
pasbem CN108); 7 —oTwiouTb 3 padbema (CN241, CN402,
CN403); 8 —oTcoegHTb pa3dbem CN1. 9 —OoTCcoegHnTb
CeTeBOl LUHYp OTVaThbl L, 10 —AeMOHTMpoBaTh aTy

yeunuTeneii H D-Amp Assy

nutannsa uenu PVDD nnatbl H
D-Amp Assy BbInosiHeH Ha IMC
IC821 Tuna L6565 chmpmbl ST
Microelectronics ¢ BHeLHVM
MOSFET Q821 Ha HanpsxeHune
VD=800 Bu tox 157 A (Tvn npu-
60pa B CEpBMCHOM PYyKOBO/CTBE
He ykasaH). laHHaa VIMC no3u-
LIMOHMpPYETCS Kak KBa3npeso-
HaHCHbIA KOHTponnep VWM, ee
CTPYKTYpHas cxema npusegeHa
Ha puc. 18.

OCHOBHble 0COGEHHOCTU 1 Xa-
paktepuctukm VIMC L6565.

Ne3 «PeMoHT & Cepsuc» mapT 2021

KBa3npe3oHaHCHbIN (OR)
nNpsAMOX0A0BbIN Npeobpasosa-
Tenb;

nepekioyeHve no HyneBoMy
HanpspkeHuto ZVS (Zero
Voltage Switching);

cxema 3almThbl Mo TOKy B
pexumMe «oT UMMy nbca K
UMNYNbCy»;

Masible TOK 3anycka (MeHee
70 MKA) 1 nokosi (MeHee

3,5 MA);

OYHKUMA BKTHOYEHUA/BBIK/IO-
YeHust;



« AYOANOTEXHUKA

Puc. 18. CTpykTypHasa cxema MMC L6565

Puc. 19. CTpyKTypHas cxema v Tunosoe BkItoYeHne NMC

ICE3BR1765J

- Harpy3ouyHasi CnocobHOCTb
BbIXOZHOrO ApaliBepa 3aTBo-
poB +400 MA;

Beinpsamutens gns uenn PVDD
peanM3oBaH Ha aniemeHTax D241
(MBRF20200CT), C241
(1000 mk® x 50 B), L241
(5,6 MKI'H), C243 (470 MK® x
50 B), HanpsixeHune + 36 B no
uenv PVDD BblBOAUTCA Yepes

pasbem CN241 (Ha nnaTte H
D-Amp Assy pasbem CN601).
OcTasibHble HanpsHXkeHus ans
NUTaHUS pas/IMyHbIX NAAT 1 Y3108
AV-pecuBepoB obecneunBaet
MMNY/bCHBIA NpeobpasoBaTesb
HanpsxeHns ICE3BR1765J
(1C871) dompmbl Infineon. UMC
BXOZMT B CcOCTaB cepun npeobpa-
3oBareseli CoolSET®F3R 1 nosu-

Ne3 «PemoHT & CepBuc» mapt 2021

uMoHupyeTcsa kak SMPS ¢ Toko-

BbIM PEXUMOM W NHTETPUPOBaH-

HbIM MOMIEBLIM TPAH3MCTOPOM

Co0IMOS™ Ha HanpsixeHune

650 B. CTpyKTypHas cxema v Tu-

nosoe BkoyeHne VIMC npuse-

[AeHbl Ha puc. 19.

OCHOBHble 0CO6eHHOCTK, npe-
MMyLLeCcTBa U XxapakTepucTukn
NMC:

- MakeTHbI pexum (Active Burst
Mode) Ana HU3KOro aHepromno-
TpebneHns B pexume oxmaa-
HusA (MeHee 50MBT);

- BCTPOEHHblE CXEMbI 3aLUThI C
aBToOMaTM4eckuMm nepesany-
CKkoM (no Harpyske, Temnepa-
Type 1 HanpsXeHuto);

- BCTPOEHHbIe CXEMbl CHUXEHNS
[XuTTepa v N1aBHOTo 3anycka
Ans obecneyeHns HU3KOro
YPOBHS 3/1€KTPOMArHnUTHbIX
N3NyYeHui;

- BCTPOEHHbIi reHepaTop

hMKCMpPOBAaHHO YacToThbl

65 k'L, (MakcMmanbHbI Koadh-

duymeHT 3anonHeHns 75 %);

oTAenbHbIli BbIBOA 419 BHeLU-

Hero 3anycka.

Bo BTOPWYHBIX Liensix npeo6-

pasoBaresnif UCNoNb3yTCs Nn-

HeliHble cTabunm3aTopbl Ha Ha-

npsxxenuns -12 B (1IC261 Tuna

KIA7912), +12 B (I1C262

KIA278R12), +3.3 B

(IC263 AP1506-ADJ), +3.3 B

(uenbCPU.+3.3V, 1C264S1117-

33Q).

NnTepaTypa
1. TMeTponaBnosckuii KO. MHo-
rokaHasnbHble AV-pecusepsbl
Pioneer pa3pa6oTtkun 2011 -
2012 rr. YCTPOICTBO U PEMOHT
mogeneii VSX-321 -K-P, VSX-
322-K c yeunutenamu knacca D.
PemoHT & Cepsuc, Ne 2, 2021.

www.remserv.rti
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AnekcaHap benos (r. Mocksa)

OPITEXHUKA @

19-, 22- 1 24-aronmoBbie TB MoHMTOPDLI
«AOC T942we/T2242we/T2442e» (uacrn 2).

KOI'IC'I'pyKI.lHSI, CXEMOTEXHMKa U PEMOHT

X MaT

Ha Web-caiitax 6es n

Konupc 5 TUL F ]

OkoHyaHmne. Ha4ano — cm. P&C Ne 2, 2021 r.

KoHTpons M perynMpoBKa MOHMTOpa
B CEPBMCHOM peXxume

Jnsa Bxoaa B 3aBOACKOE MEHI0 BKtoYaloT TB mo-
HUTOP, HaxxMMatoT Ha MAY kHonky «Menu» 1 Obl-
CTpO BBOAAT undpoBo koa «1999». Ha akpaHe
[OJKHO 0TOOPa3nTLCSA CEPBUCHOE MEHIO, NpUBE-
heHHoe Ha puc. 11. B aToM pexume OCTynHa NH-
dopmMauvs 0 COCTaBe KOMMIEKTYIOLNX (3aBOA-
ckow Homep, Tnn XKK naHenu, Tun ckanepa n T.4,.),
a Takke BO3MOXHO BbINOSHUTb PErYIMPOBKUN HEKO-
TOPbIX MapamMeTpPoB 1 NPenycTaHoBKkK: 6anaHc 6e-
noro (HacTpowka ycunenus kaHanos ALM), ycune-
HMe rpadmyeckoro KOHTpoJssiepa (ckanepa), coOpoc
HaCTPOEK 1 T.A,.

BoccranHoBnenme nporpamMmvHOro

oGecneueHun
Mpu HencnpaBHocTK MO MOHUTOPA OH MOXET He

BKJIOHATLCS U BKJOYATBLCS, HO He paboTaTb ogHa

MW HECKOJBbKO PYHKLUNI (perynmpoBka nsobpaxe-

HUS, YacTOT pa3BepTkun, oTcyTcTBme OSD), «3aBu-

caTtb» BO BpeMs paboTbl 1 T.4. B 910 cuTyaumm

MOXHO MOMbITaTbCs Nepesanucatb cneaytoulee MNMO:

— ynpasnsaowyto nporpammy (Firmware) MM
U405, koTopast XpaHUTCS B 9HEPrOHEe3aBUCUMOM
Flash-namaTtu U402 tnna MX25L4005AM2C-
12G — o710 UMC c nocnenoBaTefibHbIM UHTEP-
dencom SPl 06beMoM 4 MBUTa 1 HANPSXXEHNEM
nutanma 3 B;

— MOJIb30BATEIbCKME AaHHbIE U HACTPOMKU, KOTO-
pble xpaHaTcsa B Mukpocxeme NVRAM U7407
Tvna M24C02-WMNG6TP c untepdeiicom I2C.

— npanHble EDID (Extended Display Identification
Data) o nogaepxuvBaemMbix pexmnmax LmppoBoro
1 aHasIoroBoro MHTeEPGEncoB MOHMTOPA, OHN
XpaHaTcsa B cooTBeTcTBYOLWMX MMC 3HeproHesa-
BucumMon namatn EEPROM:

www.remserv.ru
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pepakuumn
EonT
npecneayeTcs B aAMUHUCTPATUBHOM U YrOJIOBHOM MOpPsiike B COOTBETCTBUM C 3akoHom PD. | i

R oo "

Puc. 11. CepBucHOe MeHIO

® uHTepderic VGA — U7404 tnna M24C02-
WMNG6TP;

® nHtepderic HDMI — U7401 Tuna M24C02-
WMNGTP.

BoamoxHbl ABa cnocoba nepe3anuncu atux MMC:
— BbiNasaTb MMC 13 nnatbl 1 nepesanucaTb ee ¢

NMOMOLLbI0 @aBTOHOMHOIO BHELLHEro NporpamMmma-

TOpa;

— nepeaanucatb IMC MeToa0M BHYTPUCXEMHOIO
nporpamMmmupoBaHus (ISP).

MepBbIi cnocob 6onee Tpyao3aTpaTHbIN, XOTA U
©oJiee NPOCTON — CYLLECTBYET MHOXECTBO NPO-
rpammaTtopos, paboTatowmx ¢ MMC ¢ nHtepgeiica-
Mu SPI n I2C. BTopoii xe croco6 no3BonmT BOCCTa-
HoBUTL 1O MOHUTOPA, Aaxe He pa3bupas ero Kop-
nyc, yepes nHrepdencHoii pasbem VGA (15-KOH-
TakTHbIV TMNa D-Sub), HO ona aToro noTpedyeTcs
cneunannsnpoBaHHoe cepsucHoe MO n annapat-

N23 «PemoHT & CepBuc» mapT 2021 4
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e OPITEXHUKA

Hblli aganTep ANa CoeANHEHNS NePCOHasIbHOTO
KOMMbloTepa ¢ NporpaMmupyembiM MOHUTOPOM.

MockonbKy BTOPOI CNOCO6 AOCTYNEH TOMLKO
aBTOPU30BAHHbLIM LEHTPaM, B KOTOpPble NOCTaB/IA
eTcs obopyposaHune u Mo, To Ana 60MbLIMHCTBA
cneunasimcToB-peMOHTHNUKOB 6onee JoCTYNHbIM
AaBnseTca cnoco6 npowvieku MIMC BHEWHWM Npo
rpamMmaTopom. PaccmoTpum 3ToT cnocob npo-
LWIMBKM Ha NpumMepe o6Le0CTyNHOro nporpam-
matopa Postal.

BocctaHoBneHue MO ¢ nomMmouw,b0
nporpammartopa Postal
Mporpammartop Postal 3 AVR (ero onucaHue npu-
Bogutca B [1, 2]) ABNAeTCA Of4HUM
13 cambIX AOCTYMHbIX HA PbIHKE U,
HeCMOTpS Ha 3To, UMeeT focTa-
TOYHO 60/IbLUNE BO3MOXHOCTU. A
€ro rnasHble NpenmMyLecTsa —
370 MO C OTKPbITLIM KOAOM, CO-
BMecTuMocTb ¢ OC Windows
2000/XP/Server2003/Vista/Win7,
aTakke BO3MOXHOCTb KOHCYbTH-
poBaTbCA MO BCEM BOMNPOCaM Ha
NHTEepHeT-cTpaHuue astopa [1].
Mukpocxemy SPI-Flash U7402
(MX25L4005AM2C-12G) Bbinau-
BaloT U3 NnaTbl, yCTaHaBNBAIOT B
COOTBETCTBYHOLLMIA LAaHTOBbIA
pasbem 93CXX/25CXX/24CXX,
nepemMblyKy BbiGOpa HanpskeHus
nUTaHNs Ha nporpammartope
ycTaHaB/AMBAIOT B MOMOXeHNe
3.3V 1 nepesanucbiBatoT, UCNOJIb-
3y NPOLUMBKY C UCMPaBHOMO MO-
HUTOpa TaKo e Mofenu.
Mwkpocxembl namatn EEPROM
¢ uHTepdpeiicom BC, B KOTOPbIX
XpaHsTcs AaHHble EDID nHTep-
theiicoB VGA 1 DVI, 1 NVRAM c
nosib3oBaTeIbCKMMN HacTpoiika-
MW MOXHO MPOLUMBATL W He BbiNa-
1Bas, NOAKMOUMBLUNCH HEMO-
CpefCTBEHHO K VX BbIBOAAM C NO-
MOLLbIO 8-KOHTaKTHOI K/IMMCbl-
nepexogHuka SOIC-8/SOP-8, co-
e/INHEeHHOTo C COOTBETCTBYHOLLN-

Ne3 «PeMoHT & Cepsuc» mapT 2021

MU KOHTakTamm 93CXX/25CXX/24CXX Ha nporpam-
marope.

chaiinbl NPOLNBOK MOXHO nouckatb B VIHTepHeTe
Ha caliTax peMOHTHVKOB, HanpumMmep Ha opyme
MOHWTOP, nnn cunTatb NPOLMBKA C NOMOLLbIO
nporpammaropa Postal ¢ cooTBeTcTBYHOWMNX MC
Ha ncnpasHOM MOHUTOPE.

Bnok nutanna (Power Board Part.
Ne 715G 3973P01W21003S)

,ﬂ,ﬂﬂ nUTaHNA BCeEX y3/10B MOHUTOpPa B paccMma-
TpMBaeMbIX MOAEeNAX UCNONb3YyeTCH I/IMI'IyﬂbCHbIVI
6nok nutaHns ¢ Part. Ne 715G3973P01W21003S.
Ero npuHumnuansHas anekTpuyeckas cxema npu-

Puvc. 12. NpuHumnuanbHas anekTpuyeckas cxem3d

www.remse'v-'



segena Ha puc. 12. Cxema npepcrtasnseTt coboi
obpaTHoxomoBbIi DC/AC-koHBEPTOP, B COCTaB KO-
TOPOro BXOASIT CU0BOI KoY - MOSFET-TpaH-
3uctop Q901, ynpaBnsiemblit LUMM koHTponnepom
IC901 1 MHAYKTOP — NepBMYHas 06MoTKa UM-
nynbcHOro TpaHcopmartopa T901 B kavectBe
KOHTposiiepa npumeHeHa MIMC tuna FA6752MY
dumpmbl Fairchild Semiconductor, oHa npegHasHa-
YyeHa Anst paboTbl B UMMY/bCHBIX NCTOYHUKAX C AU-
anasoHOM BXOAHbIX HanpshxeHuin 90. .264 B (AC).
MMC pa6oTaeT Ha (hMKCMPOBAHHOI K/tOUYEBOIi Ya-
cToTe 67 KL 1 COAepXUT BbICOKOBOJIbTHYIO CXEMY
3anycka n Bce cTaHAapTHble DYHKLWN 3aLuLl:
orpaHuyeHve NMKOBOW MOLLHOCTY B Kaxaom pa6o-

OPITEXHUKA -

yem LMKse, 3alyTbl OT 06pbIBa 06PATHOI CBA3N,
OT KOPOTKOTO 3aMblKaHUs Ha BbIXOAE KOHBEpTOpa 1
ot neperpesa kpuctasina MMC HasHayeHune BbIBO-
[0B MUKpocxeMbl B kopnyce SOP-8 npuseaeHo B
Tabnuue 3,

VIMC npegHa3HayeHa /1 ynpas/ieHusa B pexnve
MakcMMasibHOro Toka KOHBepCusi Toka B Hanpsxe-
HU1E BbINOJSHAETCA C NOMOLLbI0 BHELLHEro JaTtunka
Toka — pe3uctopa R919 (0,33 Om) B Lienn ncroka
cunosoro MOSFET Q901 B HopmasibHOM pexume
HanpshkeHne Ha exoge FB IMC koHTposmpyeT nu-
KOBBbI TOK Yepes NHAYKTOP cornacHo hopmyne

U,=Vr-0,6/4*R,

610ka nuTaHua CPart. Ne 715G3973P01W21003S
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Ta6nuua 3. HasHauvyeHune BbiBogoB MMIMC FA6752MY B kopnyce SOP-g

O6oswauenne ) Hasnauenue
1 VIN Ftxnn npTekTooa UTbl OT BbICOKOTO BXOAHOTO HamNpsiXeHusi (ToporoBblii ypoBeHb 5,2B)
2 B Bxopg komnapartopa o6paTHOl CBA3W N0 HANPSXXEHWIO
3 SENSE Bxog KoHTponisi Toka B cunoBom MOSt-b i -kntoue
4 GND Obwmii e
5 GATE Bbixop ApaiiBepa Ha 3aTBop MOSFET

Hanpsixenue nutandus UMC

6 VDD (VA™_of=9.5 B, ) -
7 NC He ucnonb3syetca
8 HV BX0/, BbICOKOBO/IbTHOI CxeMbl 3anycka (1=2,7 MA)

Korga HanpsihkeHue Ha Bxoge FB cTaHoBUTCA
MeHblue 0,6 B, umnynbcol Ha Bbixoge MC npona-
AatoT. 310 HanpshxeHne hopMupyeTcs Ha BbiB. 2
1C901 c nomolubto genutena R923 R927, noakno-
YEHHOT0 KO BTOPUYHOMY HanpsXXeHuto 5 B, WyHT-
perynaTtopa 1C903 (KIA431A) n onTpoHa 1C902
(EL817MC).

Cxema NMKOBOro orpaHn4eHns Toka cpabarbiBa-
eT Npy OCTUXKEHUN HANPSXKEHUS HA TOKOBOM JaT-
ymke 0,9 B.

[na 3awmnTbl NCTOYHUKA OT NepeHanpsXXeHns K
BbIXO/Jly BTOPUYHOTO KaHana 16 B noakntoyeH cra-
6unuTpoH ZD902 Ha HanpsixeHne 18 B. Ecnun Ha-
npskeHne Ha BbiXxofe AoCThraeT 3TOro ypoBHs,
TOK Yepes cTabUNNTPOH OTKpbIBAET TPaH3NCTOp
Q903, KOTOpbIli 3aMblKaeT BbIXO UCTOUYHMKA Ha
«3eM/o» 1 cpabaTtbiBaeT cXema 3aLinTbl OT KOPOT-
KOro 3amblkaHus B coctase 1C901.

PaccmaTtpuBaemblii ICTOYHUK paboTaeT NocTo-
AAHHO B paboyem 1 AeXypHOM pexumax MOHUTO-
pa — curHan ON/OFF, nocTynawowuii OT rnaBHOA
nnatbl Ha KOHTaKT 2 CN902, 3fecb He UCMNOSb3Y-
eTcs.

B kauectBe cunosoro knova Q901 npumeHeH
N-MOSFET 2SK4013 cvpmbl TOSHIBA (VD=800 B,
*d/,dp=6/ 18 Rdson=1.35 Om).

Bo BTOpUYHBIX BbINpAMUTENaX 16 1 5 B npume-
HeHbl 6bICTPOAEeCTBYOLLNE BbINPSIMUTE bHbIE AN-
ofaHble c6opkm Tnos YG906C2RSC (VmMVE=200 B,
10=20 A) n SBT15006JST (VRRW60 B, D=15A).

LED-apaiiBepbl 3a4Hel noACBETKU

B 3aBMCUMOCTI OT MOAENN MOHUTOPA B HUX UC-
nosnb3yloTca pasHble nnatel LED-gpaiiBepos 3agHei
noAcBeTKN. STO CBA3AHO C TEM, YTO MOHWUTOPbI OT-
nunyatotca Tunamu (pasmepamu) XK naHeneii, a no-

Ne3 «PemoHT & Cepsuc» mapT 2021

3TOMY M MOZY/IM MOACBETKN Y HUX pasHble. Tem He

MeHee, cxeMoTexHu4ecku LED-apaiiBepbl nouty He
oT/MyatoTcs. PaccMoOTprUM 3TU CXEMbl U NPUBEAEM

UX OT/INYNSI.

Mnata LED-gpaliBepa nogcBETKN
19-atoimoBoi moaenn T942we
(715G3918P03000004F)

OTa nnata ycTaHaBnmBaeTcs B 19-atolimoBble
MOZeNI MOHMTOPOB, B KOTOPbIX MOAY/1b NOACBETKN
cocTonT 13 8-mu LED-nnHeek. Cxema (cMm. puc. 13)
peanunsosaHa Ha ocHose VIMC IC801 Tuna
TA9690GN chrpmbl 02MICRO.

B coctas VIMC BxoauT nosblwatwowmii DC/DC-
KOHBepTOp, (DOPMUPYIOLLNIA N3 NOCTOAHHOIO Ha-
npsxxeHnsa paboyero UM 16 B HanpshkeHne nuTa-
Hus LED-nuHeek 3afHeii noacseTkn XKK nanennu,
nynpasnsiemblii LUMM curHanom 8-kaHanbHbii
LED-gpaiiBep, KOHTpONMPYOLWNA TOK B LED-nn-
Helikax.

KomnoHeHTbl DC/DC-koHBEpPTOpPa — 3TO ApPOC-
cenb L801 (22UH 3A SLG-1004R-220 HF), cunosoi
Koy Ha N-MOSFET Q801 tuna APM8005KCTRG
(VD=100 B, 10=6,4 A, Rdson=36 MOM), KOMMYyTaLu-
OHHbI Anog WoTtTkm ZD901 Tuna B3100D
(VRRW100 B, D=3 A). Ynpasnswuwjasa yacte DC/DC-
KOoHBepTOpa BXoamuT B cocTas IC901 (CcM. Ha3Haue-
Hue BbIBOAOB B Tabnuue 4). Cxema npeacrasnseT
co60ii noBbIWwatLWmii o6paTHoxofoBbI DC/DC-
KOHBEPTOP C cTabunusaunein No HanpsXeHNo n
TOKy B Harpyske. Cunooii MOSFET 0801 Bk/tova-
eTCA CUTHa/IOM OT BHYTPEHHEero reHeparopa, a Bbl-
KNHYyaeTcs TOKOBbIM KOMMapaTopom, Ha Bxofn ISW
KoToporo (BbiB. 14 IC801) nocTynaeT HanpsXXeHune
c TokoBoro gartymka R801 R802 B uenu ncroka
0801.
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Puc. 13. MpuHymnnuanbHasa anekTpuyeckasn
cxema LED-gpaiiBepa noacBeTku
19-agoimoBoi mogenun T942we
(715G3918P03000004F)
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Tabnvua 4. HasHaveHwne BbiBogos IMC

Homep
BbIBOAA O6o3HaueHue ! Onucaxune
1 PWM Bxog, LUVM curiana KoHTpons

ApKkocTU (AUMMUHTa) LED nunef™  \

2.5 1SENL ISEN4 |BbXO4b! 1-4 MOSFET (OTKPbITbIV
:TOK) Ha katogbl LED-nuHe** 1-4

6 GNDA .
npaiisepa
7 ISEN6
8 |SENG Bbi*ogbl 6-8 MOSFET (OTKpbITbIi
9 ISEN7
Bxopa cxembl 3awmTbl OT
10 OvP nepeHanpsxeHus Ha Bbixoge OC*
OC*koHBepTOpa
1 \SET Bxopg yCTa‘I:iOBKI/I YPOBHs ToKa Yepe3s 1
LED-nnHeiiku
RT BHelwuHWii BbIBOZ, 3aaat0LLero
reHepaTopa
Bxog palpeluenus (Bkao4eHns)
ENA VMC
Bxog lokoBoro *omnapartopa ysna 1
14 ISW KOHTpO/IsA Toka yepe3 MOSFET
KOHBepTopa
Bbixos 5 MOSFET (OTKpbITbIVi CTOK)
15 ISENS Ha kaTtog LED-nuHeliku 5
16 LDR Bbixog Ha 3aTBOp MOSFET OC/
DC-koHBepTOpa
BbIX0/4 MCTOYHNKA ONOPHOTO
7 VREF HanpsxeHus 5B
18 GNDP «3emnsa* cunoBoii yacTu gpaiisepa
19 VIN Hanpspkenue nutanma MMC
20 SEL Bxop ycTaHOBKN pexuma paboTbl
21 COMP Bbixos komnapatopa
BbIBO/, /151 NOAK/IOYEHUS Lieni
22 SSTCMP KomMneHcauum
23 NC He ucnonb3syetcs
Bbixog ctatyca IMC (OTKPbITbIi
24 ST (omkp

YpoBeHb TOka yepes LED-nnHeiikn 3agaetca no
sxoay ISET (sbie. 11) pesnctopamu R804. R842. C
yKa3aHHbIMW HOMUHanamMmn pe3ncTopoB TOK NNHeeK
sapaH Ha yposHe 20 MA.

Ans 3awunTel ApaiiBepa oT nepeHanpsxeHus Ha
BblXOAe KOHBepTopa (B aBapuitHoOl cutyaymm) K
Bxoay OVP (BbiB. 10) NOAKNIOYEH AENUTENb HANpPA-
wenus R821-R824, konTponupytowmii BoixogHoe
HanpsxeHus koHeepTopa. Ecnv oHO npeBbliWaeT 3a-
faHHbI Mopor, HanpsXeHne Ha BbIB. 10 cTaHOBUTCSA
soiwe 3,9 B ucxema sawuntel Boiknouaetr IMC

MMC IC9101 nutaetcsa HanpsxeHuem 12 B
(BbIB. 19) OT OCHOBHOTO UCTOYHMKA. Llenb NnuTaHus
DC/DC-koHBepTOpa 3al il eHa naaBkum npepo-

xpauntenem F801.
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Mnata LED-gpaiiBepa noacBeTKn
22- 1 24-a101AiMOBbIX MOAeESEN
T2242welT2442e

(715G 3918P03000004F)

B 22- 1 24-a10/iMOBbIX MOAENAX MOHUTOPOB KO-
nunyectBo LED-nMHeek B MoAdyne noAcBeTkn 60/b-
e, N03TOMY OHW KOMMJIEKTYITCA MNaToi, NPUHLM-
nuasibHasi cxema KoTopoli npusefeHa Ha puc. 14.
3aeck ucnosnb3yetcs MMC gpaiiBepa Takoro xe
TMNa, Kak 1 B NpeAblayLueli cxeme, TO/IbKO B CXEMY
[o6aBneH elle oauH 8-kaHanbHbIN gpaiisep. Mpu-
yeMm, Bce LED-nIMHelikn nuTatoTcsa oT 04HOT0
DC/DC-koHBepTOpa, YNpaBnsieMoro T0/1Ibko OAHOW
MMC 1C801, KoHTpON/1ep KOHBEpPTOpa ApaiiBepa
1C802 He ncnosnb3yeTcs.

Mnata LED-gpaiiBepa ana moaynei nog-
CBETKU € 4-ms51 LED-nuHelikamun (Part. Ne
715G3977PG4000004L)

Ewle oguH BapuaHT cxembl LED-gpaiiBepa npu-
BefeH Ha puc. 15. OH ucnonbayetcsa ¢ XK naHens-
MU, Y KOTOPbIX MOAy/b LED-N0ACBETKN COCTOUT KX

4-X NMHeeK. B kauecTBe KoHTponnepa IC801 3aechb
npumeHeHa MIMC tuna MP3389 cdmpmbl MPS —
3T0 noBbiwawwmii DC/DC-koHBepTOp ¢ 12-Ka-
Ha/lbHbIM AMMMVPYEMbIM fpaliBepOM CBETOAMNO-
foB. TpaguuunoHHo gns takoro tuna UMC nmeroT-
cq Bce BuAapl 3awmtbl: OVP, OCP, OLP, OTP. Knto-
yeBasi YactoTa KoHBepTopa v Tok B LED-nuHelikax
3[,eCb PETYIMPYIOTCSA C MOMOLLbI0 BHELLIHUX pe3un-
CTOPOB, NOAK/MIOYEHHbIX K COOTBETCTBYIOLUM Bbl-
Bogam OSC u ILED (cm. Tabnuuy 5). ®opmynbl ans
pacueTa:
fsw kY] = 67850/RCBC[KOM]
i1ea [MA] = 1000x 1,22V/RET[KOM].

Bpaccmatpusaemolii cxeme kodesast yactora
cocTaBnsieT npuMepHo 377 ku, a Tok kaxaoi LED-
nuHelikn — 50 MA. Ho ata UMC no3BonsieT o6beau-
HATb BbIBOAbLI LED1-LED12, yTO B laHHOM Cllyvae
(cm. puc. 15) 1 peann3oBaHO — OHW 06bEAUHEHbI
no TpW BbIBOAA, NO3TOMY CYMMapHbIi TOK KaXAoro
BbIxofa coctasnseT 150 MA. To ecTb 3Ta cxema no-
3BONISIET NOAKNOUNTL K HEl 4 LED-nnHeliku ¢ TOKkom
B kaxkzoi 150 MA.

Tabnuua 5. HasHauyeHune BbiBOAoB IMC MP3389 B kopnyce TTSOP/SOIC-28

HOMeP 4 603nauenue Onucatune
BbIBOJA
1 NC He nopknioueH
2 VIN HanpsxeHue nutaHua UMC ot 5 go 28 B
3 vCcC BbIX0/} BHYTPEHHETO SIMHEHOTO perynaTopa HanpskeHus 5 B
4 COMP BbiBog Ans nogknoyenns RC-uenu komnexcauum obpartHoii ceasn DC/DC-koHBepTOpa
5 EN Bxog Bknouenns UMC, O O 1,8 B, OFF <0,6 B
Bxoa aummunra. B pexume WM gummunra cioga nogaetca WM curHan perynnposku sspkoctu. B
6 DBRT pexvume aHanoroBoii perynnposku ciopa nogaetca DC-Hanpsxenue 0,2...1,2 B ana gUMMUHra B
AvnanasoHe 0...100 %
7 GND «3emna» aHas10roBoi YacTu
8 osc Bxop ycTaHoBKW KntoueBoit yacToThl DC/DC-KOHBEPTOPA BHELWHWM Pe3ucTopoM (BTOPOI BbIBOA — K
-3eMne»). Kniouesas yacTota nponopLuuoHasibHa TOKy Yepes pesuncTop
9 ISET Bxog ycTaHOBKM TOKa LED-NMHeeK BHELWHUM Pe3ncTopoM (BTOPOiIl BbIBOA — K «3emne»). Mponopuus Toka
Yepes pe3nctop u Tokom LED-nnHeek coctasnset 1:1000.
10 BOSC BX0/ yCTaHOBKM YaCTOThl JUMMUHIA BHELLHUM KOH/IEHCATOPOM Npu paGoTe B peXume aHanorosoro
AVMMUHTa. B pexume UMM gummunHra cloga noakntoyatot pesnctop 100 kOM, BTOPOit BbIBOJ K «3emre»
11-22  LED12-LED1 DBbIBOAB! (OTKpbITbIA CTOK) ANA NOAKIOYEHNst KaToA0B LED-nnHeek K BHyTpeHHUM MOSFET gummuHra.
Ecnv BbIBO/ HE UCMOMbL3YeTCA, ero NoAknyaloT K Beisogdy VIN
23 OVP BXx0pA 3aWuThl OT NepeHanpskeHus Ha BbiXxoJe KoHBepTopa. MoporosbIii ypoBeHb cxeMbl paBeH 1,23 B,
ecnv OH npeBbilleH, IMC nepeknioyaeTcs B peXum 3alubl
Bxo/, KOHTPONA Toka Yepes UHAykTop DC/DC-KoHBepTOpa. Bo BpeMA HOpManbHoi paboTbl 3TOT BXO/,
24 ISENSE anpeAensieT HanpskeHNe Ha BHELHeM Pe3nNCTope U3MepPEeHUs Toka UHAYKTopa AN yNpaB/ieHNs PeXUMOM
NMKOBOTO TOKa, & TaKXe /19 OrpaHnyeHns Toka UHAYKTOpa BO BPeMSA KaX/0ro Lukia nepeknoyeHns
25 PGND Cunosas «3emns»
% GATE Bbixog Ha 3aTBOp BHewHero N-MOSFET nosbiwatowero DC/DC-koHBepTopa
27 VEAULT Bbixog, Ha 3aTBOp BHelwHero P-MOSFET gnsa OTK/loUEHNS NPU HeNenpasHoCTY. Korpa cuctema ucnpasHa,
CUTHaN Ha 3TOM BbIXO/E N/IaBHO BK/OYAET BHeWHUt P-MOSFET, a npu HencnpaBHOCTU, HA060pOT,
BbIK/tOYaeT
28 NC He noaxnioueH
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puc. 14. MpuHuunnanbHasa anekTpuyeckas cxema LED-gpaiiBepa nofceeTkn 22- 1 24-410MOabIX
mopeneii T2242wel/T2442e (715G3918P03000004F)
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TpaH3ucTopbl Q801-Q804 Ha nnary He yCTaHOB-
neHbl (0603HauveHre NC), curHan c Bbixoga fpaiise
pa GATE nopaeTcs Ha 3aTBOp CABOEHHOro
N-MOSFET Q806 tnna P8008AV (Vas=80 B, \J
10M3,2/18 A, RBB=44 mOM NP1y gs= 1°
CTBE KOMMyTaunoHHOro anoga D801 npumeHeH
avioa WotTkmn TMna B3100B (VAR100 B/IO-3 A).

3awuTa ot 06pbiBa B LED-nMHelikax peannso-
BaHa C NMOMOLLbIO y3/1a 3allyTbl OT NepeHanpsxe-
Hust OVP. Korfa nvHelika HeucnpaBHa (B 06pbIBE),
COOTBeTCTBYIOLWMIA BbIxog LED1-12 noaTarnsaeT-
€A K «3em/1e», YTo NPUBOAMNT K POCTY HanpshxeHns
nutauusa nuHeek VLED fo yposHsa nopora OVP. B
3TOT MOMEHT BCE JINHEeliKW, NoTeHLMan Ha BbIXo-
fax LED koTtopbix MeHee 175 MB, 6yayT OTMeYeHb!
Kak HencnpasHble 1 COOTBETCTBYIOLLME BbIXObI
LED-gpaiiBepa oTk/0HaTCSA, a HanpshkeHUe Ha Bbl-
xofie KoHBepTopa CHoBa byAeT perynMpoBaTtbes

Ans paboTbl ucnpasHbix LED-nnHeek. Takum 06-
pasom, nogcseTtka byaeT paboTaTb [0 Tex nop,
noka 6yget nucnpasHa XxoTs 6bl 0AHA MHENKA.
AHanornyHo paboraeT 3almTa oT KOPOTKOrO 3a-
MblkaHus LED-nuHeek. B aTom criyvae noteHuyuan
Ha cooTBeTcTBYyloWeM Bbixoge LED1-12 noataru-

B> B kauye'

BaeTca K HanpshxeHuto VLED, korga oH gocTtur
ypoBHA 5,5 B B TeueHne He meHee 1,6 mc, cooT”
BETCTBYIOLLUIA BbIXOA ApaliBepa oTkI4YaeTcs U
chrKcupyeTca kak HeucnpasHbliA, a ocTasibHble
xoAbl 6yayT paboTathb.

AvarHoctnka n TMnNoBble
HencnpaBHOCTN UCTOYHNKOB
nnTaHMA

MpumeyvaHune. BaxHoi 0CO6eHHOCT b0 coBpe-
MeHHbIX KK MOHUTOpPOB SIB/I€TCHA OTCYy TCTBYE Me-
XaHNYeCKoro BbIKoYaTeNA NUTaHWs, 1 paccMaTpu-
BaeMblii ICTOYHNK —HEe UCKIIoYeHne, NoIToMy
€Cc/v ceTeBol Kabenb yCTPoicTBA NOAK/MOYEH K PO-
3eTKe, UICTOYHMK MU TaHNS NOCTOSHHO HaxoanTcs
nog HanpshkeHmem ceTu. 3To cnefyeT YW TbBaTb 1
npu peMoHTe cobaaTb He06X0ANMbIE Mepbl
371eKTpo6e3onacHoCTU.

MposiBneHne TMNOBbIX HENCNPABHOCTEN UCTOYHU-
Ka nuTaHus yAo6HO paccmaTpvBaTh B cOCTaBe MO-
HUTOpA. YC/IOBUMCS, YTO OCTasIbHbIE Y3/1bl MOHUTO-
pa “cnpasHb.



MoHVTOp He BKNtovaeTCcs, LED-nHgnkaTop Ha
nepepgHeli NnaHenn He cBeTUTCA

JTOT MHAMKATOp (cBEeToAMoA) NUTaeTcs OT KaHa-
na 5 B (COBCTBEHHO, MHOTME y3/1bl MOHUTOpA nuTa-
10TCA HanpshkeHneMm, kpome LED-gpaiisepa, Hanps-
xexnem 5 B nutaetca n XK naxens). Moatomy stot
Npu3HaK ykasblBaeT Ha OTCYTCTBUe, B NEPBYIO oue-
pefib, HANPsHXeHUs 5 B.

PekomeHayeTcs AUArHOCTUPOBATL UCTOYHUK B
aBTOHOMHOM peXume [1 TOro, 4Tobbl UCKTIOUYNUTL
BO BPEMSI PEMOHTA BbIXO/, U3 CTPOS OCTasIbHbIX
y3/10B MOHUTOpPA (NaHenu, rnasHoi nnatbl). OT-
K/toYalT MOHUTOP OT CETU, CHUMAIOT niaTy UCTou-
HMKa C Waccu 1 BHavase BU3yasbHO ocMaTpusatoT
3/1IEMEHTbI Ha Nnate Ha npegmeT NOTEMHEHUs, 06-
ropaHva uan paspyLeHus KoprnycoB KOMMNOHEH-
TOB, B3/lyTUS KOPMYCOB 3/1EKTPOSIMTUYECKNX KOH-
feHcatopoB. Ecnn Takne anemeHTbl 06HapYXeHbI,
1X BbINanBalT 1 3aMEHAIT. 3aTem C NOMOLLbI0
omMMmeTpa NpPoBepsAlT UCNPaBHOCTL NpefoXpaHu-
Tensa F901, kak npasuio, OH neperopaet ns-3a K3
B NEPBUYHOW Lenu. B 3TOM C/lyyae OMMETPOM
nposepsoT Ha K3 afleMeHTbl ceTeBOoro guibTpa,
BbINPAMUTENS U cunoBoro knwya Q901. MNMocnes-

"openn T942we (715G3918P03000004F)
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HWV 4aCTO BbIXOANUT U3 CTPOSA M3-3a HeMcnpasHbIX
3/1IEMEHTOB AeMndupytoLLeii uenn D902 C906
R903 R904 R906 R907. a Takke Npu HencnpasHo-
CTM camoro KoHTposisiepa IC901 - ero nposepsloT
3aMeHoi

Ecnm npegoxpannTens FO01 ncnpaseH, Noakto-
YaroT MCTOYHUK K CETU 1 NPOBEPSIOT Ha/IMumne no-
CTOSIHHOTO HanpskeHmst -*310 B (npu AC=220 B) Ha
ctoke Q901, npn OTCYTCTBUM Tam HanpskKeHUsa npo
BEPSIOT Lienb Ha 06pbIB Ecnn HanpspkeHne +310 B
€CTb, Harpyxaot kaHan 5 B peanctopom
10 OM/5 BT 1 KOHTPONMPYIOT BbIXOAHbBIE HarMpPsKe-
HUA UICTOYHVIKA B MOMEHT NOAauu Ha HEro NUTaHus.
Ecnv HanpsbkeHUs pasHbl HY/II0 NMPOBEPSIOT BHELL-
Hue anemeHTbl IC901 — Lienb 3anycka, ob6paTHol
cBA3mn 1 camy VIMC (3ameHoiA)

Ecnv B MOMEHT nofayun NUTaHua Ha uUC TOYHMK Bbl
XO[Hble HanpsxeHnsa 16 n 5 B kpaTKOBPEMEHHO Mno-
ABNSAOTCA, BO3MOXHO, HENCNpaBHbl 3/IEMEHTbI Lieni
nutanus UMC B paboueM pexume (06MoTka 4-5
T901, R910, D905, C916. C917) TawKe BO3MOXHA
HeuncnpaBHOCTb B Lienu o6paTHoli cesizn (1IC902.
1C903).

Ecnu HanpsixeHns Ha BbIXOAe UCTOYHMKA eCTb, HO
MX YPOBHMN 3HAUNTESIBHO HIKE HOMUHAIBbHBIX, Takke
NpoBepsIOT Lienb obpaTHol cBs3n 1 camy MC
FAN6752MY

MoHnTOp BrtoYaeTCA (cBeTUTCA LED-
VMHAVKaTOP Ha nepeaHeii naHenm), HO
N306paXkeHns HeT —OTTY TCTBYET NOACBeTKa
XK nanenu

Mpw ycnosuu, 4to rnasHas nnarta v XXK naHens
ucnpaeHbl, Npobnema 3aknovaeTcs B LED-
[paiiBepe, pacCMOTPUM 3TOT C/lyyail Ha npumepe
CXxeMbl Ha puc. 15.

Kak 1 B cniyyae ¢ OCHOBHbIM UCTOYHUKOM. LED-
apaliBep MOXHO NpPoBepsiTb B aBTOHOMHOM PeXu-
Me. M3-3a ocobeHHocTn MIMC MP3389 cxema byaeTt
paboTath 1 6e3 Harpy3ku, ¢ OTKIYeHHbIMK LED-
NuHelikamu, NpaBaa, B NakeTHoM (3Heprocbepera-
IOLLEEM pEXUME).

Ecnv nocne nogauv nuTaHns KOHBEPTOP He 3any-
ckaeTcs (HeT UMM curHana Ha ctoke Q806), npose-
PAOT Ha/IMUME 1 NoJady CUrHaI0B BK/IKOUEHUS U
AVMMUPOBaHUS. ECv OHM eCcTb, KOHTPONMPYIOT KC-
npasHOCTb VIMC 1o KOCBEHHbIM NMPpU3HaKaMm: Ha/n-
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¢ OPITEXHUKA

.Vin Startup
Steady State
nr*
VOAR
VLEDL ;
1Vidiv.
2ms/div.

2us/div.

External PWM Dimming

DC Burst Dimming
| fpWM = 2kHz, DPWM = 50%

Ven Startup
A_VpWM1 =0-4V'CBOSC = 18nF

Vsw Vsw
20v/div 20V/dtv.
vOouT
, 6(/?5"‘ 2\(/)\/ld|v.
" 5Vdiv.
‘led,
200mA/div
2ms/div. 400us/div. 2ms/div.
Open LED Protection Short LED Protection Short LED Protection
mopen all LED strings at working short VOut to LEDx at working . short VOUT to GND at working
Vsw
20V/div.
*
VEALLT
5V/div. 8
1ms/div. 10ms/div.

Puc. 16. OcumnnorpamMMbl CUTHA/I0B B Pa3/IMyHbIX pexunmMax paboThel LED-gpaiBepa Ha UMC
MP3389 (VIN=12 B, 14 LED B ninHeilike, 12 nuHeek, ILED=20 mA), rge: VSW- HanpsikeHue B
KOMMYyTauMOHHOM y3ne (cTok0876), VOUT - BbIxoAHOe HamnpshkeHue koHBepTopa, VLED -
HanpskeHne Ha BbiBogax LED1-LED12 UMC, ILED - TokLED-nuHeek, VEN VBOSC, VPWMI,
VFAULT —curHanbl Ha COOTBETCTBYHOLMX BbiBOAax MP 3389

Ne3 «PeMoHT & Cepsuc» mapTt 2021 WWW-reinsert



yne 5 B Ha BbIB. 2, cMrHana Klo4yeBoi HacToThbl HA
BbiB. 8. [Mpun nx otcyrcTemn 3ameHstoT UMC MP3389.
Ecnu nocne 3ameHbl IMC KOHBEPTOpP 3arnyckaeT-
CSl, KOHTPOJIMPYIOT €ro paboTy B pasnNyHbIX PEXMMaXx
©e3 Harpy3ku 1 ¢ Harpy3kom (CM. ocL,. Ha puc. 16).
Ha puc. 16 npeactaBneHbl OCLUINOrpaMmMbl CUT -
HaJI0B U HaNPSXXEHU B KOHTPOJIbHbIX To4Ykax LED-
ApanBepa B pasivyHbIX Pexnmax, a UMEHHO:

OPITEXHUKA @

7 — K3 LED-nuHerikm (3ambikaHne VLED Ha LEDX);
8 — K3 LED-nunHelnku (3amblikaHne VLED Ha GND).

Jlutepatypa u UHTEPHET-UCTOYHUKN

1. Postal2/3. enaem cBov codT ons padboTbl.
Moppepxka n c6op nHbI http://monitor.net.ru/
forum/postal2-3-info-317755.html

2. Postal2/3. FAQ/cbopka/HacTpolika/Bonpochl/

1 — pabouunin (YCTaHOBUBLLUWIACS) PEXNM;
2 — pexxum 3anycka IMC;

3 — nopaya curHana paspelieHus EN;

4 — pexum DC-anMMuHra;

5 — pexxum LUAM anMmunHra;

6 — 06pbIB Bcex LED-nunHeek;

oTBeTbl/0bcyxaeHus http://monitor.net.ru/forum/
postal2-3-fag-info-436716.html

3. Hukonaw EnarviH. lnarHoctrka n peMoHT Uc-
TOYHMKOB NuTaHma 21,5-armMoBbix XK MOHUTOPOB
PHILIPS Ha waccu Meridian 2. PemoHT & CepBuc
Ne 9, 10, 2018.

NaparenncrBo «COJIOH-NMPECC» npeacrasnaer

«PEMOHT>» N¢ 136

Broa)xeTHble
XK moHuTOpbI

BropxeTHblie XKK MOHUTOPbLI
PemoHT N2136

B o4epenHon KH1re nonynspHOM cepumn onmcaHsl COBPEMEH-
Hble XuaKokpucTammyeckmne MoHnTopsl 2008-2013 rr. Beinycka
Pas3NNYHBIX MPOV3BOAMTENEN N TOPrOBbIX MAPOK, NPEACTaBNeH-
HblX Ha oTedecTBeHHOM pbiHke: ACER, AOC, BELINEA, LG
ELECTRONICS, SAMSUNG ELECTRONICS v PHILIPS.

PaccMOTpEeHbl BOCEMb LLACCH, Ha KOTOPbLIX Mpon3soaaTcs XK
MOHUTOPLI C padMepamu XnaKoKpUcTanIn4eckom naHenu otr 15
00 23 0onMoB. NpeacTtaBneHHble MOAENV UMEIOT Kak JIOMUHEC-
ueHTHyto (CCFL-namnel), Tak n ceetoamoanyio (LED) 3anHioo
noaceetky XK nanenen. o kaxgon Mogenu NpuBOOSTCA ee
KOHCTRYKLMA, CTPYKTYPHas W NpUHLMNManbHas anekTpuruieckas
CXeMbl, NoApobHOEe onuncaHne paboTbl BCEX ee COCTaBHbIX Ya-
CTEN W NOPSA0K PETYIMPOBKN Y3/10B.

MpakTyeckast LeHHOCTb KHWIM COCTOUT B NOAPOOHOM onuca- BELINEA
H TUMOBbLIX HEMCMPABHOCTEN, METOAMKE VX MOMUCKA U yCTpaHe- b LIPS
HINSF. SAMSUNG

KHura 6ynet nonesHa ctyaeHTam npoduibHeix BY30B 1 kon-

NemXen, cnywarensam crneumanis3vpoBaHHbIX Kyp-
COB MNOBLILLEHNS KBaMdUKaLMm, creuanmctam no
PEMOHTY ObITOBOW TEXHWKM 1 YUTATENAM, MEIOLLMM
0as30Bble 3HAHWS 1 HeobxoOuMble NpakTU4eckue
HaBbIKV B 3TOM 00NacTu.

¥ Auaroxann XK nanenef
15-23 pofima

¥ Mogenn sTB-MOHHTOps

¥ Mopenw ¢ noAcEeTEOR
CCFLw LED

+* OPHrHHANEHBE CXeMbl
W OCUMANOTPaMMB

¥ Monuoe onucanne
W CEPBHCHBIE
Perynvponkn

¥ Tunoswme
HEMCTPABHOCTH

ACER

490 py6.

+ yCnyry nourbl

Kak KkynuTb KHMry

TenedoHbl Ana cnpaBok: 8 (495) 617-39-64, 8 (495) 617-39-65.
LleHbl ons npeponnatel AencTeuTensbHel A0 31.04.2021.

OdopmuTe 3aKas Ha canTe www.Solon-press.ru nnv NpuLnnTe
3a9BKy Ha agpec kniga@solon-press.ru
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® EbITOBAA TEXHUKA

AnekcaHap Poctos (r. 3eneHorpas)

NMopaynb TaiMmepa AYXOBbIX WKathoB N NAMT
AMICA/HANSA, BAUNMATIC, KRONA,

WHIRLPOOL (uacrb 2)

KOI'IMPOBaHI/Ie, TUPaXuUpoBaHWe U pa3MelleHne AaHHbIX MaTepuanos Ha Web-caittax 6e3 nuCbMeHHOro pa3peweHus pegakuum e

MOHT|

npecnenyeTcs B aAMUHUCTPATUBHOM U YrOJIOBHOM MOPSiAKE B COOTBETCTBUM C 3akoHOM P, |G

lNpoaomxeHne. Havano B P&C N°2, 2021 r.

Ha nnate OM pacnofnoxXeHbl cneaylowme ane-
MEHTbI 1 LLenu yNpasieHns UCMONHNTENbHbIMUA
yCTpOMCTBaMU:
® Pene K1, K2 ncnonb3yotca ansg KoMMyTaumm

CEeTeBOro NMTaHNS Ha BHELLHME Y3Jbl B COCTaBe

KOHEYHOro U3genus (oyxoBon Lwkad, 31ekTpo-

nnvta). Camu pene ynpaensoTcs No Lensm:

— BbIB. 16 U1 (puc. 3) — Q4 — R10 — Q2 — 06-
mMoTka pene K1 (npu OTKpbITOM TpaH3ucTope
Q2 obmoTka pene K2 wyHTnpyetcs);

- BbIB. 14 U1 — Q3 — R9 — Q1 — obmoTKa pene
K2 (npwu oTkpbITOM TpaH3ucTope Q1 obmoTka
pene K1 wyHTnpyercs).

HeobxoamMmMo oTMEeTUTb, YTO B JaHHOM BEpCUK
Tarimepa 3anpeTHoOn KOMOUHaUMEN IBNSETCS OOHO-
BpeMeHHoe OTKPbITUe oboux kntoyen Q1, Q2 (oba
pesne BKJIIOYEHDI).
® Vznydatens BUZ1 cnyxuTt ang 3ByKOBOro n3ee-

LLLeHNs NONb30BaTesNEl 0 pexurmax paboTbl

TanmMmepa 1 KOHEYHOro ycTponcTea B uesnom. OH

ynpaenseTcs Hanpsmyto ¢ BoiB. 15 U1.

Ha nnate OM nmeeTtcsa 4-pa3psgHbiii 7-CEFMEHT-
HbIn LED-nHamkaTop 1 6 GyHKUMOHANBHBIX KHOMOK.

B cocTaBe nHamkaTopa Takxke 3a4eCTBOBaHbI
[Ba CnyXebHbIX CErMeHTa A1 MHANKaUMM PEXMMOB
paboTbl. lHaMKaTop ynpaenseTcs HenocpencTBeH-
HO ¢ MK guHamunyeckum metoaom. MHamkatop pas-
[eneH Ha 4 rpynnbl, B KaXa40M U3 KOTopoin o6bean-
HEeHbl BXOASLLME B HEE aHOObl CBETOAMOA0B. [JaHHbI-
MU rpynnamu ynpaenset MK yepes TpaH3nCcTopHbIe
K04M MO LLensm:

? N23 «PemoHT & Cepeuc» mapT 2021
EPBUC

rpynna Al: BeiB. 8 UT — Q8 — BbIB. 13 HG1
(puc. 3);

— rpynna A2: BbiB. 7 U1 — Q7 — BbIB. 12 HG1;
— rpynna A3: BbiB. 2 U1 — Q6 — BbIB. 11 HGT;
— rpynna A4: BbiB. 1 U1 — Q5 — BbIB. 10 HG1.

KaToapl cBeTOAMOO0B COOTBETCTBYIOLLNX CEr-
MEHTOB (a, b, ¢, d, e, f, g) kaxxgown u3 4 rpynn nHau-
KaTopa 00beanHeHbl Mexay coboi 1 ynpasnsioTcs
Hanpsamyto ¢ BeiB. 31, 30, 28, 27, 26-24 U1 cooTBeT-
CTBEHHO (4epes pe3ncTuBHble coopkn R12 n R16).

BbiB. 1, 2 nHgmnkaTopa HG1 — 310 Katoabl PyHK-
LIMOHaJsIbHbIX CBETOAMOA0B (YyNpaBnsioTcs € BbiB. 17,
23 U1).

B cocTaBe Tarimepa nmeetcs 6 GyHKUMOHANbHbIX
KHOMOK (SW1-SW6), oamH BbIBOA, K&XO0M N3 HUX CO-
eanHeH ¢ obwwmm nposoaom (GND). OcTanbHble Bbl-
BOAbl KHOMOK NOAKMOYEHBI K BbIB. 9-13 1 BbIB. 22 U1
COOTBETCTBEHHO.

Ona GyHKUMOHMPOBaHNS TaMMEPOB B COCTaBE
MK Ha Hero nogaeTcs curHan CeTeBor CUHXPOHU3a-
umm no uenun: R3, R4 — BbIB. 32 U1.

HeobxoanmMo OTMETUTb, HTO MNP BbINOSTHEHUM
PEMOHTHBbIX PaboT 1 BO3MOXHOM nuTaHun MK ot
BHELLUHEro MCTOYHMKA NOCTOSIHHOrO TOKa (M Henc-
NMPaBHOCTM LIEMN CETEBO CUHXPOHM3aLMn B COCTa-
Be OM) nHamkaTop GyHKUMOHMPOBATb He OyAeT, Ha
HeM OyaeT Muratb TOJIbKO OAMH cerMmeHT («AUTO»
W Opyror — B 3aBUCMMOCTM OT TUMa AyXOBOro
wkada nnv NanTol).

B paccmatpuBaemomn Bepcun OM ncnonb3lyetca
8-6uTHbIi MK Tina ATmega8L dupmbl Atmel. 3Ta
MMC BbinonHeHa B kopnyce LQFP-32.

MK obnapaeT cnenylowmmMmmn ocobeHHOCTAMM:
® 8-6uTHOE AapPO0;
® O3Y obbemom 1 k6anT;
® Flash-namaTtb 06bemMom 8 kbanT;

www.remserv.ru



9 3CnNn3y o6bemom 512 6aiiT;
b 23 NMHUK yHMBEpPCanbHbIX NOPTOB BBOAA-BbIBO-
aa;
# 8-KaHaNbHbI 10-6UTHBIA AL,
« nojaepxka nocnegosaTesibHbIX HTepdeiicos
[2C. SPI n USART;
& MakcuMasibHas 4yactoTa BHeLLIHero KsapLesoro
pe3oHaTopa 8 MI'y;
* HanpskeHue nutaHua 2,7..5,5 B
ANnA TakTupoBaHus MK k HeMy MOXeT ObITb Noj-
K/TIOYEH BHELUHWIA KBapLEBbI pe3oHaTop YacToToi
Ao 8 Ml'u, ofgHako B paccmatpusaemMom OM ksap-
LieBbIi pe3oHaTop He ucnonb3yetcs, MK TakTupy-
eTCcsl BHYTPEHHUM reHepaTopoM. [11a TakTupoBaHus
BHYTPEHHUX Talimepos Ha MK noctynaet curHan ce-
TEBOW CMHXpOHM3auum (BbiB. 32 U1).
O603Ha4eHne 1 HazHavyeHue BbIBOAoB MK
ATmega8L npumeHuTensHO K OM npuBeaeHo B Ta-
6nvue 2.

Mapknposka SMD-KOMNOHEHTOB
B COCTaBe Talimepa

Bra6nuue 3 npueegeHa mapkvmpoBka HEKOTOPbIX
KOMNOHEHTOB B COCTaBe TaVlmepa N X OCHOBHbIE
XapakTepucTukn.

MporpammupoBaHne 3M

BonbLIMHCTBO paccmaTpriBaeMbix TaiMepoB
UMEIT GHAKETHYIO LeHy (4...6 Tbic. pyb.). 3ameHa
n nporpammupoBaHne MK B cocTase Taiimepa He-
06X0AVMbI, €CI OHW 3KOHOMMYECKUN OnpaBAaHbl
(Hanpumep, ecnu HeT B Ha/IMUMK TaliMepa /15 3a-
MeHbI Un ap.).

Kaxpaas n3 Bepcuii 3M npefHasHadeHa 4ns ycra-
HOBKM B KOHKPETHYI0 MOZAeNb AyX0BOro Lwkada/anek-
TponnuTbl. COBCTBEHHO, NOA KaKAyl0 U3 3TUX Mofe-
neii n cospaBanock cooTBeTCTBYtOLWEe MO 1 AaHHble
KoHcburypaumm, 3anncaHHsle B namMsaTb MK. Ha 60/1b-
LUMHCTBO N3 NepeyYncIeHHbIX Bbllle MOAeNei y cne-
LIMaNnCTOB Y)XXe UMEITCS B HaMumu haiinbl NpoLUnB-
K1 MK, noaTomy BONPOC NPOLLUMBKN 1 TUPaX1poBa-
HUA MK B 60/bLLUMHCTBE C/ly4aeB peLleH.

B paccmatpuBaeMoii Bepcumn 3M (117000766)
npumeHsetcs MK ATmega8L (B 4pyrux Tunax noxo-
XUX TaliMepoB MOryT Mcnonb3osaTbcs MK
ATmegal6L/88A — cMm. Bbiwe). Mogo6Hble MK npo-
rpamMmMupyoTca MeTo40M BHYTPUCXEMHOTO Mpo-

VWW. remserv.ru
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rpamMmupoBaHus (ISP - aHrn. in System
Programming) uepes nocnegosatenbHblli UHTEP-
cheiic SPI (muHum nogxntoyernss —MOSI MISO
RESET SCK, a Taike WnHbI NUTaHnst) [1s atux
Lerneii CyLLecTByeT MHOXECTBO TUMOB NporpaMma-
TopoB (agantepoB USB-SPI). cpeay Hux - USBASP
STK500 AVR ISP. ATATMEL. AVR ISPxxx n o (c co-
oTBeTCTBYHOLWYMM ynpasnstowmm MO) C ocobeHHo-
cTAMM nporpamMmuposanns MK ATmegaSL 16L. Ha-
npyMep. MOXHO 03HaKOMUTLCS B [3]

Heo6xoaMmMo 0TMETUTL UTO Ha Tailimepe OTCyT -
CTBYIOT CMieLMasibHbIli pasbeMm f/19 NOAKIHEHNS
nporpaMmaropa, no3ToMy A8 NporpamMMnpoBaHus
MK Heo6Xxo4uMo HenocpeACTBEHHO NOAKUUTLCA
K COOTBETCTBYIOLLMM BbiBOAaM IMC

M3patensctBo «COJIOH-TNMPECC*»
npeacrasnser

B aToii KHWre pac-
cmaTpuBaeTcs  ane-
MeHTHas 6asa, apxutek-
Typa n MmeToauka pe-
MOHTA  MMMY/IbCHbIX
VCTOYHMKOB  MUTaHUA
NPUMEHSIOLLUXCA B CO-
BpEMeHHel TexHnke
B kHure npepgoctas-
NeH aKTyanbHblii MaTe-
puan (kak TeopeTuue-
CKW. TaK M npakTuue-
CKWiA). AocCTaTouHbI Ans
TOrO, YTO6 YuTaTesb Ha-
YUUNCH NOHUMATL NPUH-
unnbl pa6oTbl YCTPOIi-
CTBA. NO3HAKOMUNCH C
3NeMeHTHOI 6a3oil, u.
Kak cneAcTeue, cMmor
CaMoCTOATe/IbHO Hapa-
6aTblBaTb OMbIT ANATHO-
CTUKN U PEMOHTa pas-
NMYHBIX NCTOYHWKOB NK-
TaHus
B npunoxeHun npusogntcs uHcopmauma
nuTb 1 M36exatb NOKYMKN KOHTPachaKTHbIX W
[flaHa HOpMaTUBHO-NpaBoBas 6a3a AeaTeNbHC
PEMOHTY GbITOBOW TEXHUKN
KHWUra opueHTUpoBaHa Ha UHXEHEpPOB, PaspaboTynkKoB
TPOHHOI annapatypbl NpenojasaTeneil u CTyAeHTOB B\
KONNE/KeiA, CneyuaniucTos Mo PEMOHTY 31EKTPOHHON TeXHUKM
(MacTepoB, CepBUCHbIX VHXEHEPOB), XeNaloLmx cucTemaTnsi-
poBaTh U YrNy6uTb CBOM 3HAHUA 06 UMMYNIbCHBIX [ * * * * "
TaHWsA pasfnyHbIX BUAOB.

3HTO8 T.
TTepcke

Kak KynuTb KHUTY
othopmuTe 3aKa3 Ha CAIATE «ww.S0loN-press.ru «ni NpULLINKUTE 3asiBXy »a aApec

t'S “h»Z S tL - B,435617-33-64 81495,6.7.39-65
LeHbi 1 <IH-10"M.nbi Aen Tun men. i an /1L Qf) -CL.
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Ta6nmua 2. HasHaveHme 1 o603HaveHne BbiBOgOB M KATmega8L npumeHnTenbHo K I/t

B'_L?BNAZ‘; 0OGo3HaueHne Hashavenue
PD3/INTL Bbixog ynpasneHns rpynnoii A4 uiaukatopa HG1 (MoAknoUeHbl aHo/bl CBeTOANO0A0B rpynnbl)
PD4/XCK/TO Bbixoa ynpasneHus rpynnoii A 3 ~aT0 p a HGL (nogkntoueHbl aHoAbl CBETOANOAOB TPyNMbl)
GND 06wt
HanpsxeHune nutaHua +5 B
061wt

HanpsxeHnue nutaHua +5 B
PB6/XTALL/ Bbixoa ynpasneHns rpynnoii A2 nuaukatopa HG1 (Nofk/oueHbl aHofbl CBETOAMO0/0B rPpynbl)

TOSC1

PB7/XTAL2/ BbIx0g, ynpasnieHus rpynnoit AL ungukatopa HG1 (NoAknoueHbl aHOAbl CBETOAWO/0B rpynrbl)
TOSsC2
PD5A1 Bxog, curHana ¢ gyHKUNOHa/IbHO KHOMKU SW1

PD6/AINO  Bxop curHana c (yHKUMOHANBHOA KHOMKN SW2
PD7/AIN1 Bxopa curHana ¢ dyHKUMOHaIbHON KHONKN SW3
PBO/ICP1 Bxog, curHana ¢ hyHKUMOHaIbHOW KHoMkKn SW4

13 PB1/OC1A  Bxop curHana ¢ thyHKUMOHaIbHO KHOMKN SW5

14 PB2//SS/OC1B Bbixog ynpasneHus pene K1

15 PB3/MOSI/OC2 Bebixoa ynpasneHus 38yKoBbIM usnydatenem BUZ1

PB4/MISO  BbIxoa ynpasnexus pene K2
PB5/SCK BbIXOA ynpasneHus q)yHKuMOHaﬂbeIM cerMeHTom 1VIHAVIKaTOpa HG1 (ynpasnenme no karoay

ceBeToAnoaa)
AvVCC HanpsxeHve nutaHus +5 B
He ncnonb3ayeTcs, coefuHeH ¢ nuHueli +5 B yepes pesnctop R13
He ncnonesyetcs
GND o6wwin
ADC7 Bxog curHana c pyHKUWOHaIbHOM KHONkM SW6
23 PCO/ADCO Bbixog, ynpaBneHus thyHKUMOHa/IbHBIM CETMEHTOM 2 uHAnkaTopa HG1 (ynpasneHue no katogy
cBeToanoaa)
24 PC1/ADC1 Bbixo ynpaBieHus cermeHTamu g uHamkatopa HG1

PC2/ADC2  Bbixoa ynpasnenus cermeHtamu f ungmukaropa HG1
PC3/ADC3  BbiIxof ynpaB/ieHust cCermeHTamMu e uigukatopa HGL
PC4/ADC4/SDA Beixos ynpasnenusi cermeHtamu d nHavnkatopa HGL

28 PC5/ADC5/SCL BbIxo4 ynpaBfieHnsi CErMeHTaMmn ¢ nHankatopa HGL

29 PC6/RESET  CoeawnHeH ¢ GND uyepes koHaeHcatop C5

PDO/RXD Bbixog ynpasneHus cermeHTamu b niaukatopa HGL
31 PD1/TXD BbIX0/ ynpaB/ieHns cerMeHTamu a niaukatopa HGL
32 PD2/INTO  |Bxofg curHana ceTeBoli CUHXpOHU3auum

B Tabnmue npueegeHbl 0603HaYEHUA CUTHANOB/INHNIA, CrPYNNUPOBaHHbIE MO CBOEMY Ha3HAYEHUIO, a UMEHHO:
ADCx —nuHun ALM;

PXy —NUHWK YHMBEPCA/bHbIX MOPTOB BBOAA/BbIBOAA!

XTALX/'TOSCX —KOHTaKThl NOAKNOYEHNS BHELLHETO KBapLLEBOr0 pe3oHaTopa N CUTHaN0B BHELWHero TakTUpoBaHus TaiiMepos:
INTX —NUHNN BHELUHErO NpepbiBaHNS;

Tx. OCX, FOPX —NWHUW TaiiMepoB/CHeTUNKOB:

SDA SCL. SCK, MISO, MOSI, SS, RXD, TXD, XCK —nuHuu nocnefoBaTenbHbIX UHTepdeicos:

AINX —nnHUK aHanoroBoro komnapaTopa:

RESET —Bxo0j HavyanbHoro cépoca:

AREF —onopHoe HanpsxeHue;

AVCC —(+) BXOA NUTaHus;

GND - (-) BXoA nUTaHus

Bo3MOXHble HENCNPABHOCTH CTaBe, a TaKkKe MOAK/IHUEHHBIX K HEMY BHELLIHUX

MoAyns U nx yctpaHeHue y3/10B. B HEM Takxe OTCYTCTBYIOT Kakne-nu6o ana-
CxeMOTexHUKa paccmMaTpuBaeMoro B 3Toil cTa- THOCTUYECKME BO3MOXHOCTM.

Tbe Talfimepa 0CTaTouHO NPOCTa, B CXemMe OTCyT- Hwxe npuBeaeHbl HEKOTOPbIe HEUCNPABHOCTU

CTBYIOT LieNK, KOHTPONMpYioLye pa6oTocnocos- Taiimepa, a Takke Crnocobbl UX yCTPaHEHUS.

HOCTb ¥ COCTOSIHME KOMMNOHEHTOB (Leneii) B ero co-

Ne3 «PeMoHT & Cepsuc» mapT 2021 www.remserv.ru


http://www.remserv.ru

BbITOBAA TEXHUNKA®.

Tabnmua 3. MapkMpoBKa 1 OCHOBHbIE XapakTeoncTn,*

AaMapkuP °Bku

-------3B BunonspHslii TpaHaucTop BC8S6B. >0i, i.
WCs 30T$23°301' 6UMONAPHBINTP;1HA ' '"PBCRIi.4(R1 4,
1B BunonspHblii TpaHsucTop BC846B H T

anopaos, kopnyc SOT-23-3

TaliMep BHeLIHe HOPMasibHO (BYHKLMOHMPYET,
HET O T K/IHOYEeHUSA/BKOYEHMS Harpy3ok (TOH n
Ap. y3/bl B cOCTaBe yxoBoro wwkada/
3NeKTPONnInNThl)

B faHHOM criyyae Heo6X0AVMO NPOBEPUTL Lienn
ynpas/ieHnsi COOTBETCTBYIOLLETO pesie (H0MNoHu-
TenbHO AnoAHYyt c6opky D3) u camo pene.

YacTo 6blBaeT, YTO CUI0BAsA KOHTAKTHas rpynna
pene mMexaHn4eckn «3amnaeT» B OfHOM 13 COCTO-
AHWIA — B TAaKOM c/lyyae Heobxoauma 3ameHa
perne.

Talimep He dYHKUMOHNPYET, Ha NHAMKaTope
MUraeT OMH N3 CErMeHTOB

Mof06HbIN feheKT MOXET GbITb CBSI3aH C TEM,
410 Ha MK He nocTynaeT CUrHan CeTeBOl CUHXPO-
HM3aLumn, Heo6X0ANMO NPOBEPUTL YKa3aHHYI0 Lenb.

Talimep He pa6oTaeT, Ha MHAMKATOPE He ropuT
HW OAVH N3 CerMmeHTOB

B aaHHOM cyyae Heo6x0AMMO, B MEPBYHO ovepeb,
npoBepuTL CETeBblE IMHUK NOAK/I0YEHNA TaliMepa B
cocTase AyX0BOro wkada/nnuTsl (Hanpumep, Tepmo-
pene n ap.), a Takke anemeHTbl UM (koHgeHcaTop C1,
paspbiBHble pesncTopbl R1, R2,
cynpeccop D1, cTabunutpoH
D5, BbinpssmuTens D2 D4, 06-
MoTKu pene K1, K2 n «0» pesu-
cTopbl R7, R8). Ecnm ctabunu-
TpoH D5 B 06pbiBE, TO BENMKA

nonynpoBOAHUKOBbLIX KOMMNOHEHTOB B
cocTase Taiimepa

Tun anemeHTa

yriom

p-n-p n..~65B 1,100m* 1
10,0m. .opnyr 1

n-p-n. n,=50B/1-100mMA
sot i

CrabunutpoH BZX384-C5V1.kopnyc SOD-1P3
Cynpeccop SM4T15A kopnyr DO-214AC iRMAI
C6opka BAV99 u3 aByx nocrnefosartesibHO BKIIOYEHUM,, YHUBEpCas b/ -

uUd=5.1 B 1,-ro MA 1
n-158 L, -19* ]

U=70 B, 1200 A

pa C1 BCe HanpsbKeHUs NUTaHUs KOMMNOHEHTOB Tali-
Mepa MOryT 6bITb 3aHVKeHbI [ocneacTema MoryT
6bITb COBEPLUEHHO pa3HbIMM  OT MOJHON Hepabo-
TOCMOCOBHOCTM yCTpoiicTBa HecpabaTbiBaHNs penp
1 HapyLLeHUs UHAMKALWN [0 Pas3/iNyHbIX m1naBato-
LLWIX» [ed)eKTOB-

Ha Talimepe He paboTaeT ofiHa UM HECKOJIbKO
PYHKLMOHABHBIX KHOMOK

B faHHOM crlyyae NpoBepsitoT KOHTAKTHbIe NJ10-
a1 1 camm Lienu KHOMOK Ha narte

Tarke NpoBePSIOT NOABWKHbIE YaCTN KHOMOK (Npo-
BOASALLAA pe3vHa 1 Ap.) Ha npegMeT 3arpsa3HeHuii n
KayecTBa (paspyLUEeHVE TOKONPOBOAALLErO COSY)

JinTepaTypa 1 UHTepHeT-pecypcbl

1. KRONA. ABTOHOMHbI 3N1EKTPUYECKMiA flyXOBOI
Lwkadp. 1EK1609, IEK1619, IEK1629 RUS VHCTpYkK-
LS Mo NpUMeHeHNo

2. Whirlpool Europe Service Manual Built-in oven
AKP 237 IX Document-No 4812 725 17221

3. Atmel Corporation 8-bit Atmel with 8K Bytes In-
System Programmable Rash Rev.2486AA-AVR-
02/2013.

CeTb MarasnHoB

«BAMYACTU /159 BbITOBON TEXHUKIN»

MOJHbI ACCOPTUMEHT 3AMYACTEN 1 AKCECCYAPOB

3un-m

K GbITOBOM TEXHMKE -  BE/lyLLMX MUPOBbIX NPOU3BOANTENE

BEPOATHOCTb TOrO, 4YTO Ha MK
Ul 6b1110 NOJaHO NOBbILLEHHOE
HanpseHue n gaHHas IMC
BbllLNA U3 CTPOSA — OHa nogje-
XUT 3aMeHe.

(TAROO
AEG

YacTo 6bIBaeT, 4To U3-3a
noTepu eMKOCTH KOHAEeHcaTo-

Www*remserv.ru
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® NSMEPUTEJIbHAA TEXHUKA. OBOPYAOBAHMUE

YHuBepcanbHbIN MyNLTUMETP
«AKktakom ABM-4553»

Hoeast Mmogenb nabopatopHoro 5 %2 pa3psaaHoOro mMyJb-

TumeTpa ABM-4553 nononHuna accopTMMeEHT NprMbopoBs
[aHHOrO Kflacca, BblyckaeMblxX Mo, TOProBo MapKom
AKTakoMm.

Mpubop nmeet 6azoByto norpetHocTb 0,01% n paspe-

weHue aucnnea 5 1/2 paspsiaa n No3BOJISET BbINOHATh
00 11 nsmepuTtenbHbiX QYHKLMIA:

M3MepeHMe NOCTOSAHHOro HanpskeHus: 100
MB...1000 B (paspelwueHue ot 1 MkB);

nameperne (TrueRMS, no 300 kML) nepeMeHHOoro
HanpsixeHus: 100 mB...750 B (paspelueHune ot 1 MkB);
n3mepeHmne noctossHHoro Toka: 100 MkA...10 A (pas-
pelieHne ot 1 HA);

nameperune (TrueRMS, oo 10 k') nepemMeHHoro Toka:
100 mKA...10 A (pa3speLueHune oT 1 HA);

M3MepeHMe CONPOTUBIIEHUS NO 2- U 4-NPOBOOHOM
cxeme: 10 Om...100 MOwm (paspetueHne ot 0,01 Om);
namepeHne emkocTtn: 1 HP...10 m®P (paspeLueHne oT
0,1 nd);

na3mepeHue 4yacTtotbl: 3 My...1 My, ;

M3MepeHme TemnepaTypbl MPU MOMOLLM BHELUHNX
LATYMKOB;

Bbl4MCIEHME COOTHOLLEHNS HanpsixxeHnii U1/U2;
TeCTMpPOBaHVe AMOO0B;

MPO3BOHKA LLenen.

Mo ceomm nameputenbHbiM GyHKUnaM ABM-4553

Noxox Ha 6 2 -paspsgHbii MynbTMeTp ABM-4563, koTo-
pbiii Obln NpeacTaBieH COBCEM HeAABHO. DYHKLMOHAb-
Hble BO3MOXHOCTU 1 0COOEHHOCTUN Yy 060MX NPUOOPOB
TaKxke npakTU4eckn naeHTUYHble. Cpeam HuX:

— MHOrOCTPOYHbIN LBETHOM rpadn4ecKknii anucnnen;
— oTobGpaxeHune Ha aucnsee O4HOro UAn AByX N3mMe-
psieMbIX NapamMeTpOB;

npeacTaBieHne Pe3dybTaToB N3MepPeHUs B rpadu-
4eCKOM BMAE WM T’MCTOrpamMmor;

aBTOMATMYECKNI 1 PYHHOM BIBOP AMana30oHOoB;
PEXMM OTHOCUTESNbHBIX U3MEPEHWIA;
cTaTucTnyeckas obpaboTka: MUHUMaNbHOE, MakCU-
ManbHOW, cpegHee, pasamax amnanTyabl, CTaH4apT-
Hasa gesunaLns;

mMaremMaTnyeckmne GyHKUMn: namepenmne B %/ dB/
dBm, mX+b;

TecTmpoBaHue B npeaenax Pass/Fail;

OLHOKPATHbIN 3aMyCK N3MEPEHUI C NepeaHen naHe-
nm;

DYHKUMS BHELLIHErO 3anycka;

GUNBTPLI 419 U3MEPEHN NEPEMEHHOIO TOKa N Ha-
npsxxennsa 3, 20 1 200 Iy,

BO3MOXHOCTb COXPaHEHUS Pe3ySIbTaTOB U3MEPEHUS
Ha USB-HakonuTesnb;

nporpammMunpoBaHne SCPI-komaHoamu;
yHMBepcasbHble MHTepdenChbl A NOAKIIOHEHNS
npmnbopos: RS-232, USB, LAN.

Ucto4Huk: http://www.aktakom.ru/

B \/‘486HOM nocooum PaCcCMOTPEHO NPorpamMmMmnpoBaHne NoJIb3yOLLNXCA U_IMDOKOVI M3BECTHOCTLIO B -

Hawei cTpaHe norudeckunx koHtponnepos OWEN, ONI n Siemens LOGO! PaccmoTtpeHa paboTa ¢ npo-
rpammHbiM obecnederrem Multisim, Logo! Soft Comfort, ONI PLR Studio, Owen Logic, Codesys.

Mpv N3NOXeHW MaTeprana aBTop NOCTapancs CoxpaHUTb BanaHc Mexay HEOOX0AMMbBIM TeEOPEeTH-
4ECKVM MUHUMYMOM 1 NPaKTUKOM NPOrpamMMrUpoBaHis NIOrM4eckx KOHTPOANepoB. B npouecce npo-
BefleHns nabopaTopHbIX paboT CTYAEHTLI MMEIOT BOSMOXHOCTb NopaboTaTb C «xvBbiMy» 0Opasuamu
nNporpaMMmnpyemMbiX KOHTPOMNEPOB, B Kad4ecTBe KOTOpbIX vcnonb3oBamvcs ONI PLR-S-CPU-1206,
Owen MP200 1 LOGO! wecTor 1 BOCbMOW cepuit.

JOCTynHbIA CTVNb 3NOXEHWS AeNaeT BO3MOXHBIM MCMNOSb30BaTh y4e6HOE NOCOOKE, Kak B BbICLLVX,
Tak v cpedHunx NpodeccroHanbHbIX y4ebHbIX 3aBefeHnax. HekoTopele mMaTeprans y4ebHOro nocobms
MOTYT MCMNONb30BaTLCS AJ151 3aHATUI B UHXEHEPHbIX Kaccax CpeaHel LWKOAbI.

OcdopmuTe 3akas Ha caiiTe www.solon-press.ru unm NnpuwnnTe 3aseky Ha agpec kniga@solon-press.ru
TenedoHbl na cnpasok: 8 (495) 617-39-64, 8 (495) 617-39-65.
LleHbl Ans npegonnatel AencTeuTenbHbl 4o 31.04.2021.

+ yCNyru no4Tobl

o W o

NMPOrPAMMWPOBAHUE
JIOrUYECKUX
KOHTPONNEPOB

(Y4eGHoe nocobue)
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EPC9157 — nnara
300-BaTTHOroO
DC/DC-npeobGpa3soBaTens

C NoneBbIMUN TPAH3NCTOPaMM
eGaN v HOBbIM KOHTpOJINEepoOM
Renesas

KomnaHus Efficient Power Conversion (EPC) o6baBuna o
BbIMyCKE MUHNATIOPHOM AEMOHCTPALVOHHON MnaTbl
300-BatTHOro DC/DC-npeobpa3zoBatens EPC9157 muHua-
TiopHoro ¢popmara 1/16 Brick (33 x 22,9 x 9 mm). Ha nnate
EPC9157 ycTtaHoBNEHbI CABOEHHbIN 80-BOSIbTOBbIA KOH-
TpoJnep noHmxatLlero npeodbpasosartens ISL81806 kom-
naHum Renesas n eGaN nonesble TPAH3UCTOPbLI HOBENLLETO
nokonexHus EPC2218, Bbinyckaemble komnaHunen EPC,
KOMOUHaLMs KOTOpPbIX No3Bosnuna goctudb KM 6onee
95 % npwu npeobpasoBaHnn 48 B B cTabunnanpoBaHHOe
BbIXOOHOE HanpsbkeHve 12 B npu Toke Harpy3km 25 A.

DC/DC npeobpasoBatenu dopmata Brick wumpoko nc-
NoJib3yITCS B LLIEeHTpax 06paboTKm AaHHbIX, BbIYUCN-
TENbHOW TEXHMKE, TENEKOMMYHUKALMOHHOM 1 aBTOMO-
61nbLHOM 060pyaOBaHUN AN NPeobpazoBaHNA HOMU-
HaNbHOro HanpsixxeHns 48 B B CTaHAAPTHOE HanpsXeHne
pacnpenennTenbHom WnHbl 12 B v B Apyrue BbIXogHbIE
HanpsxeHns. OCHOBHaA Lenb CO34aHMs 3TOM nnatbl —
OOCTUXeHne 6osee BbICOKOW yaenbHOM MoLLHOCTK. [o-
nesble TpaH3ncTopbl eGaN obecneymBatoT OLICTPOE ne-
peknoyeHne, Bbicoknin KM n HebGonbluMe pasmepsbl, YTO
No3BOJINIIO YO0BNETBOPUTL CTPOrMe TpeboBaHns K yaeb-
HOM MOLLHOCTW 3TUX NepPefoBbIX MPUIOXEHUNA.

EPC2218 — 3T0 camblii MUHNATIOPHbIN BbICOKO3MdEK-
TUBHbI NOJNIEBOM TPAH3UCTOP U3 NPEACTaBJIEHHbIX HA
pbiHke 100-BonbTOBLIX eGAN NPNGOPOB.

tinyAVR-2 — nepBas cepus
ATtiny ¢ 12-0UTHbIM
andpdepeHumanbHbim AL

KomnaHus Microchip pacluvpuna nnHenky 8-6UTHbIX
KOHTPO/IEPOB HavyabHOro ypoBHS ATtiny. B HOBOM cepumn
aHOHCMPOBAHO ABeHaALATb YCTPOUCTB C 06bEMOM Namsi-
™" oT 4 0o 32 k6anT B kopnycax oT 14 oo 24 BbiBoAoB. Ha
[AaHHbII MOMEHT BbINyLLEHbl TPW YCTPONCTBA C 06beEMOM
namaTtn 16 k6anT: ATtiny1624, ATtiny1626, ATtiny1627.

VMIHHOBALMOHHbIN 12-6UTHbI AnddepeHUmanbHbIi
AL ¢ HacTpanBaeMbIM YCUIUTENIEM MO3BONISIET TOYHO

www.remserv.ru
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EPC2218
100V, 24 m0

6.8mm’

| ¢
EFFICIENT POWER CONVERSION

AdemoHcTpaumnoHHas nnata EPC9157

15L81806
Fully Integrated

Dual GaN
Buck Controller

PaspaboTtaHHas Renesas mukpocxema ISL81806 saBns-
eTcs nepBbiM B oTpaciv 80-BONbTOBbLIM ABYXKAHANbHbBIM
N ABYX@asHbIM CUHXPOHHbLIM MOHVXXAKOLLMM KOHTPOJT-
NIEPOM C MHTErpupoBaHHbIMKY aparisepamm GaN TpaH3u-
CTOPOB, NOAAEPXMBAOLLMM YacTOTbl Npeobpas3oBaHns o0
2 MTI'y. OH 1Cnonb3yeT pexurM ynpasaeHus no NMKOBOMY
TOKY opoccens n obecneynBaeT cTabunmnsauuio AByX He-
3aBMICUMBbIX BbIXOAHbIX HAMPSXXEHN NN OAHOMO BbIXO-
HOrO HaMNPSXeHWs C ABYMs YepeayowmmMmnca dasamm
KOMMYTUPYIOLLMX UMMNYNbCOB. KOHTponnep noaaepxmea-
€T pacnpefeneHne TOKOB Ha OOLLLYIO HAarpy3Ky, CUHXPOHM-
3aLMI0 A5t NapasfienbHOro BKIOYEHUS 6OJbLLIEro KO-
YyecTBa KOHTPOJIIEPOB 1/1nu 6osbLUEro konuyectsa das,
noBbiweHHbIn KM npu nerkom Harpyske n HU3KUM TOK B
pexunme oTko4eHns. KOHTponnep coaepXuT Lenm 3a-
LNTbI OT MOHMXKXEHHOr0 BXOAHOIO HaNpshXeHusa, nepe-
rPY3KM MO TOKY, MOBbILUEHHOIO HANPSXXEHUS 1 Nneperpesa
kpuctanna. ISL81806 moxeT Hanpsamyto ynpaensats GaN
noneBbIMKU TpaH3ncTopamm komnaHum EPC, obecnedymBas
NPOCTOTY KOHCTPYKLMU, HEGOJIbLLOE KOIMYECTBO KOMMO-
HEHTOB U HN3KYK0 CTOMMOCTb PELLEHMS.

JemoHcTpauvoHHas nnata EPC9157 poctynHa ong He-
MeJIEHHOr0 NPMOBPETEHUS Y ANCTPUOLIOTOPCKOM KOM-
naHum Digi-Key no uexe $378.00 3a wTyky.

Uctoynuk: https://www.rlocman.ru/

. @Mu:ﬁa:l-up

o reenn

M3MEpPUTb aHaNOrOBbIN CUrHaN U OTOENNTb ero OT LUYMOB,
npv 9TOM AEMOHCTPUPYS BbICOKME NMOKa3aTesn SHepro-
3PPEKTUBHOCTU.

B cepun npumMeHeHbl 1 apyrve nepefoBble TEXHONOMN
Microchip, nosbllatoLiye ruékocTb paspaboTkn, — cu-
cTemMa cobbITUIN U MOAYNb KOHPUIYPUPYEMOI IOMKN.
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® KOMMNOHEHTbI U TEXHOJIO'NUA

Cepua cnpoekTpoBaHa onsg NpMMEHEHNS B AaT4mKax
ObIMa, BA2XHOCTW, CBETA, AAaBNEHUS, MHDPAKPACHbIX
JaTyvkax u Tepmonapax. MmHmaTiopHble Koprnyca no3Bo-
NS0T NCNONBb30BAaTb KOHTPOJIEPDI AAXe B OYEHb KOM-
MaKTHbIX YCTPOMCTBAXx.

[lns 3HakomcTBa C cepueit paspaboTaHa OTiagoyHas
nnata ATtiny1627 Curiosity Nano evaluation board.

XapaktepucTuku MUKPOKOHTposuiepos tinyAVR-2:

— TakTtoBas yactoTa: oo 20 My,

— o 32 k6anT Flash, no 3 k6ait SRAM, no 256 6aint

EEPROM.
— 12-6utHbln pnddepeHumansHblii ALLMN ¢ HacTpaun-
BaeMbIM YCUTUTENEM.

IMD111T, IMD112T — cemencTBO
MHTeNNeKTyaNbHbIX KOHTPOJ1epOoB
psuratenen iMOTION c TpexdasHbIM

ApanBepoM 3aTBOPOB

Infineon Technologies npeacrasuna HOBYIO CEPUIO
YCTPOICTBO B cemericTBe SmartDriver. B koMnakTHOM Kop-
nyce UHTENNEKTYaNIbHOrO KOHTPOJ1Iepa ABuraTenei
IMD110 o6beamHeHbl annapaTHbi aBuxok iIMOTION MCE
(Motion Control Engine) n Tpexda3aHsbiii apaiiBep 3aTBOPOB.
VHTerpmpoBaHHbI apariBep 3aTBOPOB, OCHOBAHHbIM HA
YHUKansHom TexHonorun Infineon KHM (kpemHuin Ha nsons-
TOpE), MOXET YNpPaBnsATh LUMPOKUM crniekTpoM MOSFET n
IGBT B nprBOAax C peryampyemon CKopocThto. B cemeii-
CTBe ncnonbadyeTcs Hosenwasa sepcusa MCE 2.0, nopaep-
XnpatoLasi Bce GyHKUMM, HeOOX0aMMbIE 15 yNpaBieHus
OBuratenem u, onuMoHanbHO, YrpaBieHne KOPPEKTOPOM
koadduumeHTa mowHocTh (KKM). OcHOBHbIMY 06nacTamMmum

lMnara ynpasneuuns EVAL-M7-112T

& Ne3 «PemoHT & CepBeuc» mapT 2021
EPBMC

— Komnaparop.

— Mogaynb koHdurypmupyemoii norukm (CCL).

— J1o wecTun KaHanoB CUCTEMbI COOLITU.

— MocnepoBatenbHble HTepdencol: 2 x USART, 1 x
SPI, 1 x I12C.

— [HoctynHocTb B kopnycax: 14 BeiBogos (SOIC,
TSSOP); 20 BbiBOAOB (SOIC, SSOP, VQFN); 24 BbI-
Boaa (VQFN).

— [wnana3oH nutatowero HanpsxeHns ot 1,8 oo 5,5 B.

— TemnepartypHbIi Anana3oH GyHKUNOHMPOBAHNUSA OT
-40 po 125°C.

UctoyHuk: www.compel.ru

NPUMEHEHUS ABNSIOTCSA ABUIATENN B KPYMHbIX ObITOBbLIX
npubopax, a Takke BEHTUNATOPbI U HACOCHI.

Y>e NpOBEPEHHbLIN NPaKTUKON ABUXOK BEKTOPHOIO
ynpasneHns MCE 2.0 moxeT adpdeKTUBHO NCMNOb30BaTh-
csl Kak ¢ 6eCCeHCOPHbIMU KOHOUIYPALMSAMU, TaK U C OBU-
ratensiMu, OCHaLleHHbIMKW JaT4mkamm Xonna. Lupokumn
amanasoH 6e30nacHbIX padbo4umx HanpsXXeHu apareepa
3aTBOPOB OPUEHTMPOBAH Ha ABUraTenn ¢ baTapenHbiM 1
ceTeBbIM NUTAHMEM 1 0OecneymBaeT NyyLunii B OTpaciv
YPOBEHb HAAEXHOCTU. BCTPOEHHbIN perynatop Hanpsixe-
HUSI NO3BOJISIET UCMOJIb30BaTb Pa3SINYHbIE CXEMbI MUTAHWUSA
1 MOMOraeT CHMU3UTb CTOMMOCTb MaTepuanoB. YCTPOMCTBA
IMD110 npeaBapuTensHO cepTUudUUMPOBaHbI A1 NPUio-
XeHn, TpebyoLwmx GyHKLMOHaNLHOM 6€30MacHOCTH, Co-
rnacHo ctangapTty UL/IEC 60730 (Knacc B).

MpepnaratoTcsa BapuaHTbl KOHTposnepa IMD110 kak ¢
KKM, Tak 1 6e3 Hero. YCTPOMNCTBO, 3anyLleHHOe B MacCo-
BOE Npom3BoACcTBO B kopnyce LQFP-40, coBMeCcTMMO no
BbIBOAAM ¢ koprnycamu LQFP-48. 1ns 6bICTPOro co3aaHus
NPOTOTUMNOB ApanBePOB pa3paboTaHbl ABE HOBbIE NAAThI
ynpasneHnusi, nogaepxmpaemMsie iIMOTION MADK (Modular
Application Design Kit) — 310 MogynbHas 1 rubkas nnat-
dopma pa3paboTku, NO3BONSAIOLLASA MUCMONb30BATL LLUMPO-
KU OMana3oH CUIOBbIX 1 YNPaBAAOLWMX NaaT Aas Npuio-
XXEHWI apanBepoB AsuraTenen MoWwHOCTbO Ao 1 kBT.

UcTto4Huk: https://www.rlocman.ru/

www.remserv.ru



3,9" n 7" smart-gucnnen
c nogaep>xkonn CAN-LUIMHDI

oT Raystar

KomnaHua Raystar aHoHCHpoBana BbINyCK ANCIIEEB C
anaroHansamm 3,9” n 7%, noaaep>XmBaloLmMx 0OMeH AaHHbIX
no CAN-uHTepdeiicy n UMetoLLX EMKOCTHYIO Tay-rMaHesb.
Aducnnen nmetoT mogudukaumm ons MHAYCTPUanbHOro,

KOMMOHEHTbI U TEXHOJIOTUN @
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MeaVLMHCKOro N aBTOMOOWIbHOrO NnPUMEeHeHu4.

ENGINE
START

RLOFO0007000A8GAAASDOO RLOFO0039000QGAAASDOO
Mogpenb RLOF0007000A8GAAASCO0 RLOFO0039000QGAAASCO00
RLOF0007000A8GAAASBOO RLOFO0039000QGAAASBOO
AnaroHanb 7 3,9”
PaspelueHne 1024 x RGB x 600 480 x 128 x RGB

[abapuTbl, MM

184,1 x 103,4% 4,96

157 x 42 x 5,13

AKTUBHas o6nacTb, MM 154,2144 x 85,92 95,04 x 25,34

LLar nukcena, Mmm 0,1506 x 0,1432 0,066 x 0,198

Tun LCD IPS TFT, Normally White, Transmissive
CoOTHOLIEHMEe CTOPOH 16:9 BAR-type

Yron o63opa 85/85/85/85 6 yacos

MHTepdelic CAN bus differential £3,3 CAN bus differential £3,3
CeHcopHas naHenb EmkocTtHas, PCAP EmkocTtHas, PCAP
MoaceeTtka LED, Normally White LED, Normally White
MokpbiTne aHTMONKOBOE rnsaHUeBoe
HanpsxeHve nutaHus 12B 5B
TemnepaTtypHbIii AnanasoH -20...+70° C -10...470° C

OcobeHHocT smart-gucnnees ¢ CAN-LuNHO:
camMoTeCcTUpOBaHMe Nocne 3arpysku;

nHTepodenc ceasn CAN-LINHA;

nopaepxka cornacosaHms CANopen;
CKOPOCTb Nnepeaayn no ymonyaHuio coctaenseT 250 k6;

CroBape;

® BCTpoOeHHasa dneLw-namMaTb AN XpaHeHns LpudToB 1

® nopaepxka eMKOCTHOM ceHcopHom naHenu (CTP);
® BCTPOEHHbIN 3yMMeEp.

VEMD8081 — ObiCcTpOoaencTBYOLLUNA
PIN-cdoToanon pna bnoceHcopos

HOCMMbIX YCTPOMNCTB

Vishay Intertechnology pacwumpun-
na cBol nopTdenb ONTONEKTPOH-
HbIX NPNBOPOB, NPEACTaBNB HOBBIN
ObICTPOAENCTBYIOLLNIA KDEMHUEBLI
PIN-doTOoaMOA C NOBbLILLIEHHOM YyB-
CTBUTENbHOCTbIO K BUANMOMY U UH-
dpakpacHomy ceeTy. PoTonprem-
HUK VEMD8081, BbinyLeHHbIn noa-
pasgeneHunem Vishay Semiconduc-
tors B kopnyce A/19 NOBEPXHOCTHOIO

www.remserv.ru

MOHTaxa nnowaabio 4,8 x 2,5 Mm ¢
BEPXHMM PACMOJIOXKEHNEM CBETOYYB-
CTBUTENIbHOM NAoLwankm, UMeeT
CaMbll HU3KUI B OTpacnam npodunb
0,48 MM 1 OTAMYAETCS YBETMYEHHbBIM
0o 33 MKA 3HaYeHnem obpaTHOro
doToTOKAa, yNy4yllaloWwmm XxapakTe-
PUCTUKN BUOCEHCOPOB B HOCUMbIX
YCTPOMCTBAx N MEANLMHCKMX NMPUIo-
XKEHUSX.

UcTOYHUK: www.macrogroup.ru

O6paTHbIN GOTOTOK HOBOIO NpPU-
6opa VEMD8081 Ha 15 % 6onbLue,
4YeM y ero npenLecTBeHHNKA
VEMD8080 npwu Tex xe pa3mepax
Kopnyca. Ans paspaboTynkoB 3TO
03Ha4yaeT BO3MOXHOCTb NpPsiMOii 3a-
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MEHbI, NO3BONSIOLLEN NMNMOO YyNy4LLINTb
XapakTePUCTUKM 3a CHET yBENYEHNS
BbIXOJHOIO CUrHana, MMbo NpoanuThL
CpOK CNny>x6bl 6aTapen 3a CHET CHUN-
XEeHns Toka cBeToamoaa.

B BbICOKOYYBCTBUTENBHbIX MPUO0-
pax ¢ nyowaabio akTMBHOM 0b6nacTu
5,4 MM2 MCMNOJIb3YETCH KPEMHUEBAS
TexHonorus Vishay ons obHapyxeHus
BUOMMOTO 1 BANKHEro Hdpakpac-
HOrO U3/Ty4EHNS B LUIMPOKOM CMnek-

NCP11187x — LULNM

KomnaHusa ON Semiconductor Bbl-
nycTuna MMKPOCXeMy, koTopasi 06b-
eauHsaeT LUMM koHTponnep, paboTa-
oL B peXMMeE NUKOBOro TOKa C
TexHonormnei mWSaver, 1 BbICOKO-
HapexHbI 800-BonbTOBbLIN SJ
MOSFET (Super Junction). TexHono-
rna mWWSaver CHMXaeT 4acToTy KOM-
MyTauum 1 paboymnii TOK KOHTposle-
pa B YC/IOBMSIX Maol Harpy3ku, 4To
nomoraeTt n3dexartb Npobsiem c aky-
CTUYECKMM LUYMOM 1 obecrneynBaeT
COOTBETCTBME MEXAYHaPOAHbIM
cTaHgapTam aHeprocbepexeHus.

Kpome Toro, NCP11187 Bkntoya-
€T: BbICOKOBOJIbTHYIO MYCKOBYIO
cxemy, GYHKUMIO ckadkoobpasHoi
NnepecTPOiKN 4YaCTOThl, LieMb KOM-
neHcaumu, NMMNT BbIXOOHOM MOLLHO-
CTW, a TakXe pasinyHble cpeacTea

TpanbHOM amanasoHe ot 350 go
1100 HM. Ans BLICOKOW YaCTOThIl Bbl-
6opkn paspaboTunkm obecnedunnn
60bLLYK CKOPOCTb NEPEKITIIOHEHUS
YCTPOWCTBA N HU3KYIO EMKOCTb

50 nd.

LLinpuHa gnarpammbl HanpaeneH-
HocTn VEMD8081 no ypoBHIo nono-
BWHHOW MOLLHOCTU paBHa +65°, nmk
4yBCTBUTENIbHOCTU MPUXOAUTCS Ha
ONMHY BOSHbI 840 HM, a AnanasoH

pabouunx TeMnepaTyp CoCcTaBnseT
—-40° C po +110° C. doToamoabl He
coaepxaT rasioreHoB 1 COOTBETCTBY-
10T TpeboBaHUAM AnpekTBbl ROHS 1
aKosornyeckom namumatmesl Vishay
Green.

MoTpebuTtenam OOCTYMHbI Kak
e[IHMYHbIE 06pa3Lbl, Tak 1 Npo-
MbILLIEHHbBIE NapTUn GOTOAMOO0B
VEMDS8081.

UctoyHmk: www.rlocman.ru

KoHTponnepbl AN mowHocTbIO A0 65 BT

L—
EMI
FILTER

k ,

VIN

o

FB

i
VeC NcP1118x e
1

GND CS

4 3
i

TunoBas cxema BkoyeHnss NCP11187x

3alnTbl, KOTOPbIE obecneynBaloT
NMPOCTOTY NPOEKTUPOBaAHNA, MEHb-
Liee Konnm4eCcTsoO KOMMNOHEHTOB,
MEHbLUN pasmMmep rneyaTHoM Nnathbl U

Xapakrepuctuku pasanyHbix ncrnosHeHnii UMC NCP11187x

KnioueBas R BbixoaHas MOLWHOCTb, BT

O6o03HauyeHne UMC | Kopnyc | uyacTtoTa, "8('3'")’ (OTKpBITLIV KOpNyc Gyoka)
Kly, 85...265B,.| 230B,

NCP11184A065PG 2,25 35 45
NCP11185A065PG 65 1,3 40 55
NCP11187A065PG 0,87 50 65
NCP11184A100PG PDIP7 100 2,25 33 40
NCP11187A100PG 0,87 45 60
NCP11184A130PG 130 2,25 30 36
NCP11185A130PG 1,3 37 52
NCP11184A065LPG 2,25 35 45
NCP11185A065LPG LSOP-7 65 1,3 40 55
NCP11187A065LPG 0,87 50 65
NCP11184A100LPG 100 2,25 33 40
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ObICTPbIV BbIBOA, HA PbIHOK CETEBbIX
MCTOYHUKOB MNUTaHUA. B 3aLLUTHbIX
MexaHu3Max npeaycMoTpeHa 3aLlm-
Ta OT PA30MKHYTOr0 KOHTYpa BbiBOAA
00OpaTHOM CBA3M, KOPOTKOrO 3amblka-
HUS pPe3ncTopa M3MepeHns Toka, 0b-
pbiBa LEenu 1 nepeHanpsixeHns
JIHUM C UCMOJNb30BaHNEM BbIBOAA
M3MEPEHNS JINHEMHOIO HAMPSXKEeHNS,
KOTOpble paboTatoT B pexmumMe aBTo-
MaTn4yeCcKoro BOCCTAHOB/IEHUS.

TunuyHbie o6nacTv npumMeHe-
Huss UMC NCP11187:
— MPOMBbILSIEHHbIE BCMIOMOra-
TeJbHbl€ MCTOYHUKU NUTAHUS,
WM npnbopos y4eTa;
— WCTOYHWUKW NUTAHUS ons ObITO-
BOW 9N1EKTPOHUKN.

www.remserv.ru
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P9418 — nepBas B Mmmpe MIMC 60-BaTTHOro npeMHuKa

GecnpoBOgHOW 3HEprnun

Renesas Electronics npeacrasuna nepsbii B Mype
60-BaTTHbIN NPMEMHMK 6eCnpPOBOAHOM 3Heprun P9418,
npeaHasHayYeHHbI AN CO3aaHNS PeLleHni ¢ caMoli Bbl-
COKOW B OTPAC/N yAENbHON MOLLHOCTbIO, MO3BOMSIOLLMX
MOBbLICUTb CKOPOCTb OECNPOBOAHON 3apAaKkM cMapThO-
HOB, HOYTOYKOB M MOPTATUBHbLIX YCTPOWCTB. Bnarogaps
pa3paboTaHHol Renesas TexHonoruv WattShare, ogHo-
KpUCTaNbHbIN NpueMHUK 6ecrnpoBoaHon aHeprum P9418

DEMOD —~<=VSNS
Qa
Chip Enable nEN e
w
o Rx-OUTPUT
VOUTEC
Tx-INPUT
COMf I ™
C
cva P9418 I vouT
BST -
AC1
ODO0-0OD4 m
GP0,GP2-GP4
AC2
BST2
CMB
COM2
PCLAMP
LDO1P8
VRECT LDOS5PO
CLDO1PB
Crect PGND CLDOSPI

TunoBasi cxema BkmodeHnss UMC P9418

obecneunBaeT MOLLHOCTbL A0 60 BT. 3T0 Nno3BonseT Obl-
CTPO 1 yOOOHO 3apsikaTb HE TONbKO CMapTHOHbI, HO U
pPasfiyHbIe NOPTATUBHBIE BbIYUCINTENbHBIE YCTPOMCTBA.

Mukpocxema P9418 moxeT ObITb CKOHPUIrypmrpoBaHa
Kak ois nepenayu, Tak v 4ss npuemMa sHeprum nepemeH-
HOro TOKa NoCcpeaCcTBOM MarHUTHOW nHaykumn. P9418
nocTpoeHa Ha 6a3e NPOBEPEHHOIO NpUeEMHMKa 6ecnpo-
BOAHOM aHeprum P9415 n obecnevnsaeT NpocTon criocob
MOJEepHM3aLMK CYLLECTBYOLLLEr0o 000pyaoBaHMs. HoBbIN
npuemHuk P9418 Takke noaaepXmBaeT paclUMPEeHHbIe
NMPOTOKOJIbl TENEMETPUM N 3aNaTEHTOBAHHbLIE MPOTOKOSbI
3apsaAaKkn, HeodxoauMble AN MPUNOXEHUIN 6ONbLLION
MOLLHOCTN.

KnioueBbie ocobeHHocT UMC P9418:
— MMNpuemHuk obecneymBaeT 0o 60 BT B pelueHmmn ¢
CaMOW BbICOKOW MJIOTHOCTbIO MOLLHOCTN.
— Pexum WattShare ¢ nogaepxkoin nepeaa4m MoLLHO-
ctn go 10 BT.
— BcTpoeHHbIii 32-6uTHbI npoLueccop ARM
Cortex-MO.
— MMporpamMmmupyemMas aHeproHe3aBucumMasi namsaTb
0151 NPOCTOro 0OOGHOBNEHMS NPOLLUMBKA YCTPOMCTBA.
— CB$3b 015 NOAAEPXKKN TEXHONOMMN ayTEHTUDUKA-
LM C WNPOBAHMEM.
— Moppepxka cTaHaapTHOro nHtepdeiica I°C ¢ yacrto-
TO011 400 KU,
— CootBeTtcTBYET cneundpukaumm 1.2.4 ctangapta Qi.
Y106bl YCKOPUTL Pa3paboTKy CBOMX NPUIOXEHUI, NO-
TpebuTtenn Takxke MoryT KOMOMHMPOBATbL NPUEMHUK 6ec-
npoBoaHOM 3apsaakn P9418 ¢ pa3nnyHbIMU MUKPOCXEMa-
MW yNpaBieHus NnnTaHMemM komnaHmm Renesas, Bko4vas
pewenusi, nogaepxusatowwme USB Type-C. MprnemMHmnk
6ecnpoBoaHon aHeprun P9418 yxe nocTyneH ans npu-
obpeTeHus.

SQJ211ELP — 100-BonbTOBbIN aBTOMOOUNbHbIN P-MOSFET

C Ny4wmnm B cBoeM knacce R o

Vishay Intertechnology npeacrtasuna HOBbIN
p-kaHanbHbI TrenchFET MOSFET, oTBevatowmii Tpebo-
BaHMsIM cTaHgapTa AEC-Q101 n npegHa3HayYeHHbI ans
NoBbILEeHWs yaenbHo MoLHocTY 1 KIM[, aBTOMOBUIbHbIX
npunoxeHui. BeinyweHHbli nogpasaeneHnem Vishay
Siliconix TpaH3ucTop SQJ211ELP sBnsieTca He ToNbko
nepBbIM B 0OTPac/M NpMbopoM Takoro kjiacca B KOMMNakT-

www.remserv.ru

HoMm kopnyce PowerPAK SO-8L paamepom 5x6 MM C Bbl-
BOAAMMW TUMA «KPbINO Yalikm», HO U Ny4LLINM B CBOEW rpymn-
ne MOSFET ¢ conpoTuBiieHMeM OTKPbITOrO kaHana
Rps on=30 MOM npwu HanpsikeHuun 3ateopa V=10 B.

Mo cpaBHEHMIO C BAVXKXANLLIMMN KOHKYPUPYIOLLMMU
ycTpomncteamm B kopnycax DPAK n D2PAK, HOBbI
MOSFET ponst aBTOMOOWIbHOM NPOMbILLIIEHHOCTM 06e-
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Vishay — SQJ211ELP

Cne4vmBaeT CHUXEHME CONPOTUBIEHNS B OTKPBITOM CO-
CTOSIHUK Ha 26 1 46 % Npun NAoLWaamM KOpnyca MeHbLUEN
Ha 50 n 76 % cOOTBETCTBEHHO.

Bnaropaps makcumansHol paboyeii Temnepartype
+175° C, MOSFET o6ecneumBaeT BbICOKYIO HAAEXHOCTb,
Heob6xoaNMYO A1t aBTOMOOUNbHbBIX MPUIIOXEHUIA, TAKUX

HoBble rubpnaHbie 650 B
TRENCHSTOP CoolSiC IGBT

Komnanwus Infineon npencraBuna HoBble rMbpuaHbIEe
IGBT-TpaH3ncTopsl Ha 650 B, koTopble coyeTatoT B cebe
npeumyliecTsa TexHonornii TRENCHSTOP u CoolSiC.

Mcnonb3oBaHue SiC-anopna LLIoTTkM Nno3BonsieT 3Hauum-
TeJbHO PacLMpPUTbL BO3MOXHOCTU IGBT 1 CHU3UTL ypo-
BEHb 3HEPTrNU, HEOOXOANMOWN OJ151 BKITIOYEHUS TPAH3UCTO-
pa (EON), a Takxe yMeHbLUNTb NOTEPU HA NepPeKIIoYEHME.

Pin-to-pin-coBMECTMMOCTb C KPEMHUEBBLIMW aHasnora-
MK no3sonseT 6e3 Tpyaa NPon3BecT 3aMeHy TPaH3UCTO-
POB B y>X€ rOTOBbIX peLleHnsix, ysennums npu atom KM
Ha 0,1 % Ha kaxgple 10 k'y. K npumepy, 3ameHa KpemMHu-
eBoro IGBT Ha rubpugHbin CoolSiC IGBT B nonymocTo-
BOM npeobpasosartene, padboTatoLlem Ha yacTtoTte 23 k'L,
nossonut nosbicuTb KM npumepHo Ha 0,23 %.

Ocob6eHHocT TRENCHSTOP CoolSiC IGBT:

— Hwuskne notepu Ha nepekoveHre 6narogaps coye-
TaHuto TexHonornii TRENCHSTOP 5 n CoolSiC n Bbi-
cokumi KA.

— Pin-to-pin-COBMECTUMOCTb C MOJSIHOCTbIO KPEMHME-
BbIMU aHasioramu.

— Hwuakoe 3Ha4yeHne NPSMOoro HanpPsXXeHus (B TOM
yucne nNpuv BbICOKOM TemMneparype).

— 2 Tuna kopnyca: TO247-3pin u TO-247-4pin.

@AOHT
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KakK 3alumTa OT NepenoitoCOBKM NMUTAHWSA, yNpaBieHne ak-
KYMYNSTOPHbIMU 6aTapesiMmu, KOMMYTaLMs Harpy3ku B
BepxHeM nneye n LED-oceeleHne. Kpome TOro, BbIBOAbI
TMNa «KpbIIo Yarkmn» TpaHamnctopa SQJ211ELP pacwnps-
10T BO3MOXHOCTM aBTOMATUYECKOr0 ONTUYECKOrO KOH-
TPONS N CHMXAKOT MEXaHNYECKNE HanpsXeHns, NoBbILLAs
HaOEXHOCTb Ha YPOBHE NNaThl.

HomuHaneHoe HanpsikeHne 100 B obecneynBaeT
3anac npoYHOCTU, HEOOXOANMbIN AN NOAAEPXKKM He-
CKOJTbKMX MOMYASIPHBIX LUMH BXOOHOIO HANPSXXEHWS, BKITIO-
Yyasi CUCTeMbI C HanpsXxeHnamu 12, 24 n 48 B. Nomumo
aToro, kak n sce P-MOSFET, SQJ211ELP nossonseTr
YyNPOCTUTb KOHCTPYKLUMM ApaiBeEpPOB 3aTBOPOB, He TPebys
3apsa0BbIX HACOCOB, HEOOXOANMbIX €0 N-KaHasIbHbIM
aHanoram.

Mpnbopbl 0TBEYAIOT NpeanucaHnam aupekTnebl ROHS
1 He coaepXar CBMHLA 1 ranoreHoB. B HacToswee Bpems
[OCTYMHbI 06pa3ubl ¥ MPOMBILLSIEHHbIE KONNYECTBa TpaH-
3uctopos SQJ211ELP.

Uctoynuk: https://www.rlocman.ru/

O6n1acTy npuMeHeHns:

— 3apsaHble ycTponcTaa.

— Caapo4Hble annapaTsbl.

— CuctemMbl Nnpeobpa3oBaHUs CONHEYHOM SHeprun.
— WcTo4uHmkn 6ecnepeboiHoro nutanus (UBIT).

— TMpombILLNIEHHbIE UMMY/bCHBIE UCTOYHUKWN MUTAHUS

(SMPS).
HaunmeHoBaHue [If @ 100°C, A|Vf@ 25°C, B Kopnyc
IKW50N65SS5 60,5 TO247-3
IKW50N65RH5 56 TO247-3
IKWA40N65RH5 46 TO247-3
IKW75N65RH5 75 TO247-3
IKW75N65SS5 80 1,35 TO247-3
IKZA40NB65RH5 46 TO-247-4pin
IKZA50N65RH5 56 TO-247-4pin
IKZA50N65SS5 60,5 TO-247-4pin
IKZA75N65RH5 75 TO-247-4pin
IKZA75N65SS5 80 TO-247-4pin

UcToyHuk: https://www.compel.ru/

www.remserv.ru
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YBaXxaemble yntarenu!

B cBA3m c 3akpbiTvemM komnaHun «POCTTEYATb» n «ATIP» nognmcky Ha >XypHan Ha 2021 rog, MOXXHO oopmMUTb
cneayoLMMN cnocobamu:
Cambin yRo6HbIN cnoco6! Ha cante nspatenscrea «COJIOH-Mpecc» www.solon-press.ru nto6bim

yAOOHbIM A5 BaC CMocobOM OHMaMH-onaThl C oNiaTon no TenehoHy, KapTon, 6aHKOBCKMM NepeBogoM U
T.4., cnonb3ysa cepsmuc POBOKACCA.

Yepes nobon 6aHK (KBMUTaHLMIO ON18 ONaaThl MOKasaHa Huxe).

Ha canTe XypHana www.remserv.ru Ha cTpaHuue «Mognucka».

Ha »xypHan MO)XHO NOANUCATHCA B pefaKyn.
Moanucka B pefaKuMM flelueBne Nniooov anbTepHaTUBHON NOoANNCKM!

CTOMMOCTD NOANMNCKM B PEAAKLIMM na 2021 roa:

Ana dhuznuecKux nuy Ana lopuanYecKmux nuy
Haron — 4560 py6.; Ha nonyroaue — 2280 py6. Ha roa — 5880 py6.; Ha nonyroaue — 2940 py6.
Anga storo Bam Hapo nepeeecTu (enartenbHo Yepe3a CoepOaHK) Ana atoro Bam Hy>XHO OTNpPaBuUTL 3asiBKY B NPOU3BOJIbHOK popMe no
Ha cYeT pefakuumu cornacHo 6aHKOBCKMM PeKBU3UTaM HEOGXO0AUMYIO 3NIeKTPOHHO NoYTe Ha agpec: rem_serv@solon-press.ru.
cymMMy c oGa3aTenbHbIM yKka3aHuem Baluero nouroBoro agpeca B Heil yka3aTb peKBM3UTbl KOMNaHUU, 3aKa3biBaeMble HOoMepa
(B TOM 4YnCne NOYTOBOro MHAEKCA) U oNJla4yMBaeMbiXx HOMEPOB )XypHana v ux Koan4ecTeo

XXypHana (61aHK noANUCKK npunaraeTcs)

CTOMMOCTDb KOMIJIEKTA XYPHAJIOB (BMmecTe € NOYTOBOMH [LJOCTAaBKOM)

@.N.0. mnaTeabIrKa:

AJpec miarenbumKa:

CyMMma niatesxa: pyo. kor. CyMMa IIaTel 3a yCIyTH: pyo. Kon

2015-2017rr. 3600 py6. nioGoe nonyroame — 1800 pyo6. CTOMMOCTb 3MIeKTPOHHON Bepcum Ha CD:

2018rop 3720 py6. nmoGoe nonyroame — 1860 pyo. apxmB 1998-2005 r. (4 aucka) — 1000 py6.

2019 ropn 3840 py6. moGoe nonyroaue — 1920 py6.

2020 ropn 3960 py6. moGoe nonyroame — 1980 py6.

®Popma Ne [1-4
U3BeweHune 000 «COJIOH-ITpecc»

| (HAaMCHOBAHHUE ITOJTyYaTeIs IUIaTeKa)
| 7724905367/772501001 40702810200070360021
| (MHH nosyyarernst miartexa) ( HOMep cyeTa HoJTyJaTess IIaTexa)
| dunuan «KopnopatueHein» NMAO «CoBkoMmBaHK» BUK 044525360
I (HaI/lMCHOBaHI/lC Oanka Toxy4JaTens HnaTe)}(a)
| Howmep kop./c4. 6aHka mosydaress arexa 30101810445250000360
| 3a xypHan «PemoHT & CepBucy» Ne ,20 rog
| (HauMMEHOBaHHUE TUIATEXA) (HOMep JULEBOro cueTa (KoJ) MIaTeIbIIuKa)
I
I
I
I

Uroro pyo. KOTI. “ ” 20 T

C YCJIOBHAMH IpHEMa yKa'ﬁlHHDﬁ B INIATE)KHOM JOKYMEHTE CYMMBI, B T.4. C CyMMOfl B3MMaeMOH TIJIaTHI 33 yciayrau OaHKa
Kacc“p O03HAaKOMJIEH U COTJIaCEH. HD)Jl'll/lCl: miaTeJbluKa

00O «COJIOH-IIpecc»

(HaMMEHOBAHUE IOJIyYaTelIsl IIIATEXa)

7724905367/772501001 40702810200070360021

(MHH nonyuarens miarexa) (HOMep cueTa MmoyvaTess IIaTexa)
dunuan «KopnopatueHein» MAO «CoBkoMmGaHK» BUK 044525360

(HanMeHOBaHHe OaHKa MOJTydaTeIs IUIaTexa)

3a xypHan «PemoHT & CepBucy» Ne ,20 rop

(HauMMEHOBaHHUE TUIATEXA) (HOMep IHUIEBOTO cueTa (KOJ) MIaTeabIIuKa)

®.1.0. marenblyKa;

AHpCC TIaTCJIbIINKA:

I
I
I
|
I
I
I
I Howmep kop./c4. GaHKa mosrydaresis miarexa 30101810445250000360
|
|
I
I
I
|

CymMma 1uiaTexa: pyo. korn. CymMa Iu1aThl 3a yCIIyTru: pyo. KOII.
Hroro pyo. KOIL. «“ ” 20 r.
KBuranuus
C YCJIOBHAMHU NIPpHEMa yKaBaHHOﬁ B INIATE)KHOM JOKYMEHTE CyMMBI, B T.4. C CyMMOﬁ B3MMAEMOM TUIATHI 38 yciayrau Oanka
Kaccup O3HAKOMJICH ¥ COIIaCCH.

| Moanuck miaTe IbIHUKA

< - unns orpesa o~ o~



19-a MEXAOYHAPOJAHASA BbICTABKA 3JIEKTPOHUKH

GhipEXPO-2021

KOMIMOHEHTDI | 060PYZI0BAHUE | TEXHOJIOM N

BbICTABKA NMPOMAET

B TEXHOMNMAPKE MHHOBALWOHHOIO LLEHTPA

CKOJIKOBO

TEMATUYECKUE 3KCNO3ULUN:

® 3kcno3avums flenapTaMeHTa paiMo3NeKTPOHHOM NpoMbIWNeHHOCTM MuHnpoMTopra Poccum,

BKNOYan:

- IKCMO3ULMIO NPEANPUATAA, ABNAIWMXCH W3rOTOBUTENAMMU U3AENWA, BKNIOHEHHBIX B EAWHbIA
peecTp PocCMInCKOW paauoanekTpoHHon npoaykumuu [Moctanoenexue Mpasutensctea PO NoB78)

- 3KCMOo3MuMio pa3paboTok, CO3AAHHBIX B PaMKaX rocyAapcTBEHHOI nporpaMmel «Passutue
3NEKTPOHHOW ¥ PaAMO3NEKTPOHHOI NPoMbILLNeHHOCTH Ha 2013-2025 roabi» [MocTaHoBnexHue
Mpaeutensctea PO N2109)

- 3KCMo3uumio paspaborok, obecne4nBaounX BoINONEHWE NPUOPUTETHBIX HAUMOHANbLHBIX MPOEKTOB.

® [lnen3noHbLl Knactepa
«PapnoanekTpoHuka» K «Poctex» ® Craprankl B 3aNeKTPOHUKE

® KeanuduumpoBaHHble nocTaewmku 3KB ® KoHcopuuyMbl U AM3aAH-UEHTPBI N0 3NEKTPOHUKE

® Y4yacTHUKM KOHKYpca «3onoTon Yun» ® Kopnopauwus pa3euTua 3eneHorpaga
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