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* HOBOCTIN

Samsung Neo QLED 4K Smart TV 2021: B HOTY CO BpeMEHEM

K coBpeMeHHbIM Tefesn3opam NpeabasisioTCA O4eHb
BbICOKWe TPeboBaHUs, 3TO U CTUbHbLIA BHELLHWIA BUA, 1
BbICOKOE Ka4eCTBO U306PadKEHWS!, 1 NOAAEPKKA CMapT-
CEepB1COB, 1 MHOroe Apyroe. Bcem sTum Tpe6oBaHWaMm ¢
3anacom yAoBne TBOPAIOT Tenesn3opbl Samsung QN90A
Neo QLED 4K Smart TV2021.

JuHeiika TenesnsopoB Samsung Neo QLED 4K 2021
npeAcTasieHa TpeMs MOAENAMM C ANaroHaIAM1 3KpaHoB
oT 43 fo 85 AtoiiMoB, Tak YTO NOKynaTenu MoryT BbiGpaTb
noaxoAsLLmiA TB B 3aBNCUMOCTY OT CBOWX TPEGOBaHWI 1
pasmepoB nomeLleHns. Tenesnsops! NoAAepXNBaloT Pas,
(hMPMEHHBIX TEXHOMOTUIA 1 HOy-Xay, 6narofaps yemy no-
TpebuTtenib MOXET ObITb YBEpPeH B BbicoUaiiliem kavecTse
1306pakeHnst Npu NPOCMOTPe JI06Oro KOHTEHTA, B TOM
uucne u B dhopmate 4K. Tak, nmHeiika Neo QLED 4K 2021
ncnonb3yeT TexHonorvio Quantum Matrix ans HoBoli nog-
cseTkn Quantum Mini LED. VHxeHepam yaanock chenatb
ceetoaunos Quantum Mini LED mukpockonuyeckum (B 40
pas TOHbLUE 06bIYHOTO CBETOAMOAA) U NOKPbITH MUKPO-
cnoem. 6narofgaps KOTOPOMY 41O/ U3Ny4HaeT u paccensa-
€T CBeT caMoCTosATe IbHO. He6onbLUoii pa3mep 1 KopoT-
KOe OnTuyeckoe pacctosHne ceetoguoa Quantum Mini
LED no3BonsT COBMECTUTL JIOKasTbHOE 3aTeMHEHNE 1
yNbTPaTOHKUIA An3aiiH, 3To o6ecneymBaeT TOYHOE 0TO-
6paxeHne feTaneii 6e3 pasmbITuS.

Cepguem» Tenesnsopos Neo QLED 4K 2021 siBnsieT-
cAa HoBelini npoyeccop Samsung Quantum 4K. OH nog-
[lepXnBaeT TeXHONOrum ry6okoro obyyeHns, nocneno-
BaTeslbHO ONTUMU3NPYET YCNOBUS MPOCMOTPA W yyuLua-
eT KaueCTBO KOHTeHTa. A hyHKUMA MacluTabupoBaHus
13o6paxeHus fo copmata 4K ¢ ncnonb3oBaHNEM TEXHO-
0N NCKYCCTBEHHOTO WHTE//IeKTa NO3BO/IAET Hacnax-
[aTbCA KaYeCTBEHHOM KapTUHKOW Npy NpocMoTpe Nto6oro
KOHTeHTa — (hU/IbMOB, Tenleadhmpa Um Urpoii Ha npu-
cTaBke  [iaxe ecnv UCXOAHbIA BUAEONOTOK MMeeT pas-
pewexmne Full HD uim Hmke

Nell «PemMoHT & CepBuc. HOA6GpL 2021

HO NoNHOCTLI0 BO3MOXHOCTU TeN1eBU30POB Samsunc
Neo QLED 4K 2021 packpbiBaloTCs Npy MakCUMasibHOM
KayecTBe UCXO[HOro KOHTeHTa. TenieB13opbl NoaAepxu-
BatoT HoBelwwit popmat HDR10+, 6naroaaps yemy
MOryT oTo6paxaTb B BbiCOYallleM KayecTBe KapTUHKY C
pacLIVpeHHbIM AVHAMUYECKM Anana3oHoM. 3a UCKIIo-
YyuTesibHYI0 AeTann3aLuio, NoTPACcaloLLylo KOHTpacT-
HOCTb BuAeopsaja v peanncTuuHylo LeTonepegady 6na-
rogaps AMHaMnyeckomy KOHTPacTy oTBeyaeT TEXHOJ0-
rms Quantum HDR 32x (B Mmogenax 55QN90A v cTapLue)

Tenesunsopbl Samsung Neo QLED 4K 2021 ocHalleHbl
OMPMEHHBLIMN TEXHO/IOTVAMM, OTBEYAIOLLMMU 33 BbICOKOE
Ka4yecTBO 3ByKa. Tak, TexHonorus Object Tracking Sound+
(B Mmogensax QN87A/QN85A ncnonb3yeTcst TeXHONOrNs
OTS, B mogenn 50QN90A — OTS Lite) 6narogaps gonon-
HUTE/IbHbIM BCTPOEHHbIM AVHaMUKam No3BONT Hacna-
[UTHCA PEAIMCTUYHBIM TPEXMEPHBLIM 3BYKOM. A aKTUBHOE
ycunenue ronoca AVA ¢ dhyHKUMEN NHTeNNeKTYasIbHOro
LLYMOMOAAB/IEHNS B Pea/lbHOM BPEMEHU NOMOTatoT yCu-
JMTb 3ByHaHne peun.

CoBpeMeHHble UrPoBbIe MPUCTaBKM CNOCO6OHbI Bblja-
BaTb KapTVHKy B hopmarte 4K ¢ yacToToin Ao 120 kagpos B
cekyHfy. Mokasarb Taky KauyeCTBEHHYIO 1 AMHAMUUHYIO
KapTUHKY CNoCco6eH Aaneko He Kaxablii Tenesnsop, HO Mo-
Aenam nuHeiikn Samsung Neo QLED 4K 2021 aTa 3agava
no nnevy. Bnaroaaps TexHonorum Motion Xcelerator
Turbo+ No6UTENN COBPEMEHHbIX UIP CMOTYT HacaxaaTb-
CS1 UITPOBBIM NPOLLECCOM C M/IaBHbIM OTOGPaXeHeM gnHa-
MWYHbIX CLIEH 63 3aZiepXeK U Pa3MbITOCTU N306paXeHNs.

Samsung Neo QLED 4K 2021 moxeT fierko npespa-
TUTLCA B PabouNii MHCTPYMEHT 6naroapsa Noaaepxke

yAaNeHHOro NOAKMIYEHNA K KOMMbOTepam nog ynpasse-
Hvem Windows 10 Professional i macOS 10.5 n Hosee.
Kpome Toro, ¢ nomoLubto npunoxeHns SmartThings k TB
MOXHO NOAKNOUNUTL 1 CMapTOH.

Ha Bce Tenesunsopbl Samsung QLED, B TOM uncne n Ha
nuHeiiky Neo QLED 4K 2021, npepoctasnsetca 10-net-
HSASi rapaHTUsA OT BbIFOPaHWA NaHesm.

WcTounnk: https://lwww.ixbt.com/
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Mpo3payHaa LED-nneHka LG cepun LAT rapMOHNYHO
B3anMOAEeNCTBYET C OKpyXatllen cpenom

KomnaHnusa LG Electronics aHOHCK-
poBasia NosiBNIeHe Ha POCCUINCKOM
pbIHKE cCamoknesLelics Npo3payHoii
LED-nneHkun LG (Mmogenu LAT240DT1
1 LAT140), KOTOPYI MOXHO Nerko
3aKpenuTb Ha CyLLecTBytoLLMe Npo-
3payHble CTEKNAHHbIE NOBEPXHOCTU
6e3 BHECEHWSA CNOXHbIX U3MEHEHWI
B KOHCTPYKLMIO. [aHHbI NpoaykT
MOXeT 6bITb UCNONb30BaH B odhncax,
TOProBbIX LieHTpax n Apyrux obuuye-
CTBEHHbIX NPOCTpaHcTBax A1 ykpa-
LLIEHUS UHTEPbEPOB UM MHOPMK-
poBaHus noceTutenei.

Pa3mep 1 chopmy npo3spayHoii
LED-nnexkn LG cepun LAT MOXHO
NIerko afanTypoBaTh Nog naowaab
yCTaHOBKN. Ee MOXHO yBeNnuunTb,
[o6aByB 60/bLUE NNEHKN B FTOPU3OH-
TaNbHOM WM BEPTUKA/IbHOM Hanpas-
NIeHUn, unn oTpesaTb napannesnibHo
pamke, NoAorHas Takum o6pasom Ao
Tpebyemoro pasmepa.

Bbicokas npo3payHocTb (73 % ans
mogenu LAT240DT1 npu ware 24 Mm
1 53 % ana mogenu LAT140 npu
ware 14 MM) NO3BOSIUT CTeK/y ocTa-
BaTbCHA NPO3payHbIM Aaxe nocne
YCTaHOBKM NMIEHKN.

Mpo3paynas LED-nneHka LG
npeactaenset coboit meTannnye-

CKYIO CETKY, COeMHSIOLLYI0 MexXay
co6oii BCell nuKkcenbl, OHa Nponycka-
€T U306paKeHne PacnoNoXeHHbIX
nosajy Hee NpeMeToB, Jaxe ecnn
NPOAYKT 3aKPEMN/IEH U BbIK/OYEH.
Takoe pelueHVe obecneynBaeT Xo-
pOLLYH0 0630PHOCTb, FAPMOHWUYHOE
coueTaHue ¢ Au3aiiHoM MHTepbepa u
3hheKTUBHBIN BbIBOS, MHDOpMaLIK,
npuBnekaoLeli BHIMaHue npoxogas-
LUMX PAZOM Ntofeit.

CaeToavoHasi NneHka MoxeT
6bITb M30rHyTa A0 1100 MM BHYTpPb
WM HapyXy 419 YCTaHOBKM Ha He-
POBHOE OCTeK/IeHVe Ans Moaen
LAT240DT1, a rubkocTb No paguycy
[0 2000 Mm focTynHa Ans Mogenun
LAT140. 310 NO3BOSIAET pacLLUMpUTb
BO3MOXHOCTV 1 paccMaTpuBaThb pas-

JIMYHbIE NPOCTPAHCTBA [/19 YCTaHOB-
K1, BTOM Y/C/IE HA U3OTHYTbIX M0-
BEPXHOCTAX.

LED-nneHka o6ecneynBaeT LNPO-
Kuii AnanasoH LiBeToB, B TO Xe Bpems
COXpaHssa BbICOKYI0 NPO3PaYHOCTb 1
SPKOCTb (SpKkocTb A0 1000 ka/m2an5
mogenu LAT240DT1m go 2100 ka/m2
Ana mogenun LAT140.

MpumeHeHune LED-nneHkn He
orpaHuyMBaeTcs 0To6paxeHnem
NPOCTbIX /IOTOTUMNOB, HO MOXET BbITb
pacLnPEeHo /1 0TO6paxeHns Bu-
[leOKOHTEHTa n n3o6paxeHuii ¢
pas/IMYHbIMK LIBETOBLIMW KOMGMHA-
LysMu.

MICTOYHVK: Npecc-penns KoMnaHum
LG Electronics

«PocanekTpoHuka» paspaboTana TEXHOONMI0 NPON3BOACTBA

HaHodONbIN

XonauHr «PocanekTpoHuka» Tockopnopauuny PocTex
paspaboTan TEeXHOMOrMo U3roTOoBNEHNst HAHODONb T AN1S
COeIMHEHUS 3M1eKTPOHHbIX KOMMOHEHTOB. HoBbIii MaTe-
pvan o6nasaeT 3HAUMTENbHBIMU NPEVMYLLECTBaMM MO

eTCsl Mex/y ABYMsi 9/IEMEHTaMM, KOTOPbIE NPeACToUT
cnavBaTtb, 1 K €10 Kpato NofaeTcsl ToYeuHbI aHepreTuye-
CKWIA MMMYJIbC, HANPUMEP, UCKPA OT UCTOYHUKA NUTaHUS
WM NSITHO NTa3EPHOTO fyya. B pesynbTate chonbra BCnbl-

CPaBHEHMIO C TPAAMLMOHHLIMA METOAAMM, NO3BO/ISS Bbl-
MOMHSTH Naiiky Npy KOMHATHOM TeMnepaType 3a 40/ ce-
KYHZbI.

HaHodhosbra ncnosb3yetcst Npu COeaMHEHNN 3ek-
TPOHHbBIX KOMMOHEHTOB B KAYECTBE KOHTPOJIMPYEMOTO,
6bICTPOAEIICTBYIOLLErO U OTPAHNYEHHOTO MO 06/1aCTU HC-
TOYHMKA BbICOKOI TeMnepaTypbl. Martepuan npoknagpisa-

wWww.remserv.ru

XUBAET - NMPOUCXOAUT XUMUYECKAsH PeakLysi, Npyu KOTopoi
BblAE/SIETCS TEN/I0, NpueratoLime Ciom Npunos NiaBsT-
CS1 ¥ KOMMOHEHTbI COEANHSAIOTCA BMECTe.

Martepuan n3rotaBnMBaeTCst U3 HECKONbKUX COTEH UK
ThICSY MUKPOCKOMMUYECKUX C/I0EB &UTIOMUHWS U HUKENS.
HaHodponbra o6n1agaet TonwmHol ot 40 o 60 MKM, Tem-
nepartypa ropeHus marepuana gocturaet 1500 C, a cko-

Nell «PeMOHT & Cepeuc» Hon6ps 2021 I I I
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¢ HOBOCTU

POCTb pacnpoCcTpaHeHns (PPOHTA FOPeHNsi COCTaBNseT
2-5 m/c.

OHepreTnyeckas peakumoHHas gonbra ¢ adpekTom
camopacnpocTpaHsIoLLEerocsi BbICOKOTEMNEPATYPHOro
CUHTe3a 06ecneunBaeT BbICOKYH MPOYHOCTb COEANHEHNS
1 NO3BOSIAIET YCKOPUTL Naliky B HECKO/NbKO pas, He nepe-
rpeBas BClo COOPKY. IMpu 3TOM [/151 ropeHnst HaHohoNbIv
He TpebyeTcsi KUCopo, — OHA BOCN/IAMEHSIETCS B Bakyy-
Me 1 B Boge.

TexHoMorvst N3roToB/IEHUA MaTeEpUana — VHULMATMB-
Has paspaboTka Omckoro HAW npubopocTpoeHmns (Bxo-
VT B «POC3NEKTPOHMKY»). Ha NpeanpuaTui HanaxeHo
OnbITHOE MPOM3BOACTBO HAHOMO/LIW, HA4aTbl MOCTABKY
NPOGHbLIX NapPTWIA.

«PeaKLUWoHHas HaHoho bra MOXEeT UCNOoMb30BaThCA
HE TO/IbKO NS HAZEXHO Naiikn 3N1eKTPOHHBIX KOMMOHEH-
TOB, 0COGEHHO YYBCTBUTE/IbHBIX K TEMMEPAType coeauHe-
HVsi. HOBbI MaTepuan cnoco6eH BbINOMHATL OYHKLMIO
3/1eKTPOBOCT/IAMEHUTENIS M NPUBOAUTL B flelicTBre pas-
JMYHbIE MUPOTEXHUYECKIE 3apsiabl B XOAE B3PbIBHbIX

paboT B ropHOA06bIBaOLLEN NPOMbILLIEHHOCTU. Ponbra
TaKke MOXeT NPUMEHSATLCA /19 ONepaTUBHOTO TEpMUYe-
CKOTO YHNUTOXeHNA LnchpoBbIX HocuTeneit nHhopma-
Lyn», — pacckasasl reHepasibHblii AupekTop OMCKoro
HWW npu6opocTtpoerus Bnagumup Bepe3osckuii,
WcTounHuk: https://ruselectronics.run/

KoHuepH «ABTOMaTUKa» co34al TOHKY MaTepPUHCKYIO nnaTty Ha
OCHOBE OTeYeCTBEHHOrO npoueccopa baiikan-M

AO «BlMO «IMporpecc», Bxogsilee B KOHLepH «ABTOMa-
Tuka» Fockopnopauun PocTex, pa3paboTano MaTepuH-
cKyto nnaTy chopm-chakTopa Thin Mini-ITX Ha ocHoBe oTe-
4yecTBEHHOro npoueccopa «balikan-M». 3a cieT KoM-
NaKTHOro NPOEKTVPOBaHUA N1aTa No3BoNseT CoKPATUTL
TONLLMHY CUCTEMHOr0 6/10Kka KOMNbIOTEpa Ao 3...4 CM U
MOXET NMPUMEHATHCA B KOMNAKTHOW BbIYMCINTENbHOM
TexHUKe: HeTTonax, MOHOG6/10Kax, MUHK-CepBepax n UH-
chopMaLMOHHBIX NaHensx. Ha cerogHsALWHwWiA feHb 3To
0fiHa U3 CaMblX TOHKUX VAT, Ha 6a3e 0Te4eCTBEHHOIO
npoueccopa <baiikan-M».

Mpoueccop MaTepuHCKOIA Nnatbl NpefcTasnseT co6oi
CaMblil CNOXHBbIV 3N1EMEHT B KNACCUYECKOW TEXHONOTUN
NOBEPXHOCTHOro MoHTaxa — BGA (Ball Grid Array — ma-
TpMLA LWapVKOBbIX BbIBOAOB). HECMOTPA Ha yMeHbLUeH-
Hblli BABOE (MO CPAaBHEHWIO CO CTaHAAPTHbLIM YCTPOIi-
CTBOM) pa3mep, nnara ocHallieHa AByMs pasbemamv USB

Type-C. aByms LAN-noptamu, 2 SATA 6Gb/s, 2 kaHanamu
DDR4, nmeeT HU3Koe NoTpeb/ieHne 3/1eKTPO3IHePrun
MOXeT 6bITb 1CMO/Ib30BaHA BHYTPU «MNaHe/IbHOro KOM-
nbloTepa», MoOHo6/10Ka. MnaTbl NpousBoasTcs B Poccum,
uTO 06ecneumBaeT JOCTYNHOCTb NPOAYKLNAN.

>BpamMkax mMnopTo3aMeLLeHNsi 1 CTUMYMPOBaHWS
npaBuTENbCTBOM Pas3BUTUA PAAVN03EKTPOHHON Npo-
MbILLNEHHOCTY BCE TOCCTPYKTYPbI, LIKO/bI, 60/IbHULBI 1

Apyrue yupexaeHvsi 6yayT OCHaLLEHb! BblUACUTENbHO
TEXHWKON Ha poccuiickmx npoeccopax. [laHHol TexHuke

Nell «PeMOHT [} CepBuC» HOAGPL 2021

oTAafyT NPeAnouTEHNE B pamMKax NPOBEAEHUs 3aKynoy-
HbIX NpoLiesyp. Ha cerogHsLHNIA AieHb 06a3aTesbHbIl
MVHUMabHBIA NOPOT 3aKynok He MeHee NonoBuHbI MK
0TEeYECTBEHHOTO NPOM3BOACTBA. Mbl HALEMEHbI Ha peLle-
HYe 3afa4, CTOALMX B paMKax HalMOHasIbHbIX MPOEKTOB,
1 TOTOBbI MPEA/TIOKUTH HALLUM 3aKa34nKaM BblCOKOTEXHO-
NOTUYHbIE, YHUKA/IbHbIE PELLEHUSs, He yCTynaloLye no
CBOVIM TEXHUYECKUM XapakTepucTnkam 3apy6exHbIm
aHasioram», — KOMMEHTUPYET reHepaibHbIii AUpekTop
KoHuepHa «ABToMaTKa» AHAPe MoTopko.

McTounuk: https://www.rlocman.ru/
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Mbl HE MPOCTO YUNHUM
TEXHUKY, Mbl 06W,aemcA
cnroagbmun!

HakaHyHe to6unes cnyx6bl CepBUcCHOro obcny-
XuBaHna komnaHum LG LG Electronics B Poccun
npe3ngeHT LG Poccusa n CHI r-H EHrHam Po
(YoungNam Roh) oTBeTun Ha BONPOCbI KOPPECMOH-
[leHTa Hawero n3gaTenscTBaa.

[o6pbIi feHb, r-H Po! Mbl, OTUMeHMN
unTaTeneii xypHana «PemoHT n CepBuc
3M1eKTPOHHOW TEexXHVKU», No3gpaBnsemM
KoMmnaHuto LC c KO6uneem cepBUCHoOm
CNyX6bl. 25 neT —3TOo o4YeHb xopowasn gaTal
PacckaxunTe 06 nCTopun CTaHOBEHUA
cepBuca komnaHun LC B Poccuu

Mpexpae Bcero, A xoTen 6bl ele pas 0TMETUTb, YTO
nctopusa LG B Poccun npesbiwaet 30 neT. 3a 310
BPEMS Mbl BbIPOC/IM, OCHOBA/N U paclmnpsem cob6-
CTBEHHYI0 NPON3BOACTBEHHYIO 6a3y u, 6€3ycnoBHo,
cTpykTypa LG Electronics B Poccun BkntoyaeT B cebs
oTAeNbHYt0 cyx6y CepBUCHOIO 06CyXnBaHUA.
OHa 6blna ocHoBaHa B 1996 rogy, noytn cpasy
nocne npuxoga LG Ha poccuiicknii pblHOK, 1 rog 3a
rofloM passuBanacb B HOry CoO BpeMeHeM Ucxoas u3
noTpe6HOCTel 1 noxenaHuii Hawnx nokynaTene.

B 2021 roAy Haw CEPBUCHbIA AenapTaMeHT oTMeya-
eT npekpacHyt gaty — 25-neTHuii o6unei.

Ha cerogHsWHNIA feHb No BCeil Poccun HacuuTbl-
BaeTcs 60nee 450 aBTOPM30BaHHbIX CEPBUCHbIX
LeHTpoB. M0 CyTW, Mbl UMEEM MOLLHYIO CTPYKTYpY,
hakTuyeckun hepepanbHyto ceTb. MOMUMO 3TOro OX-
BayeHbl Hawwn 6nunxaiwme coceaun: YkpavHa, bena-
pycb, ¥Y3b6ekuctaH, KasaxctaH n Mongosa. Bo Bcex
Toukax Poccun n ctpaH CHI o6nagatens TEXHUKK
LG nonyvaeT KBannguuMpoBaHHy NOMOLb, byab

wWww.remserv.ru
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Mpe3ngeHT LG Poccusa n CHI r-H EHrHam Po
(YoungNam Roh)

TO KOHCYNbTaLuuMa no TenedoHy, ycTaHoBKa Npnoob-
pPEeTEHHOIW TeXHUKM UM NOCTNPOAaXHoe (rapaHTuii-
Hoe) o6cnyxunBaHue.

3a 25 neT cyw,ecTBOBaHUA Mbl CMOI/IN CO3JaTb He
NPOCTO CeTb MacTePCKUX M CNPaBOUHYI0 CNyX6y, aTo
HacToAWMi KoMNaekc no paboTe ¢ kNMeHTamu, obe-
cneynBaLlnii TECHYI0 KOMMYHUKALUIO C KaXAbIM Ye-
NI0BEKOM, pelarLuii Nobble nocTaBNeHHbIe 3ajaquu.

Konn-ueHTp (Mnn «ropsyas NnHua») paboraet 365
AHein B rogy, ¢ 7:00 ytpa go 23:00 Beyepa. Mommmo
Mockebl 1 MO ecTb HOMep 1 nNo Poccuu, Takxke qyHK-
LunoHupyet otgen ans benapycu. CerofHs ata cTpykK-
Typa HacunTbiBaeT 60nee 40 COTPYAHMKOB, cneymanb-
HO NO/ArOTOBMIEHHbIX 1 NPOLLIeALnX cepTudnkaunio.

HenocpefCcTBEHHO COGCTBEHHBIN (DUPMEHHbI cep-
BWC HacumTbiBaeT 15 BbICOKOKBANUMULMPOBAHHbIX
MHXEeHepoB, Mbl TakXe NOAroTOBMUAN CNeLuanncTos B
pernoHax, KoTopble KypupyloT CUTyaLuio Ha MecTax.

[-H Po, Mbl 3HaeMm, 4yTO 25-neTue

O3HaMeHOBaHO Harpagolii 3a cnewumnanbHbli

NpoekT, KOTOopbIi Bawn cneymanncTbl

peannsoBanu B TeKyLlemM rogy

B aTOM rofly eiicTBUTENIbHO CTOUT OTMETUTL
HOBbIV 3Tan! CepBUCHbIN AenapTaMeHT
LG Electronics ctan naypeatom Xll exxerofHoi npe-
Mun «MpaBa noTpebuTeneii n ka4ecTso o6CNyxmuBa-
HUS1» B HOMUHAUUN «PO3HUYHbIE YCNYyrM» B KaTero-
pun «apaHTuUiiHoe 1 cepBUCHOe 06CNyXNBaAHME.
BbITOBas TeXHUKA U 3/1EKTPOHUKA.

«KnneHT — Nel, nepcoHanbHas 3aboTa o noTpe-
6utene» — 3TOT NPOEKT poaunicsa B koHue 2020 roaa,
nocne getanbHOro aHanmsa paboTbl B HOBbIX yeso-

Nell «PeMOHT & CepBUC» HoAGPL 2021
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BUAX U MPOrHO3MPOBAHNA BO3MOXHbIX NEPCNEKTUB.
B cBAi3u ¢ BO3pacTalwLeli posbio NOCTNPOAAXHOro
06CNyXnBaHNA B Lienouke «Mpon3BoanTenb  Nosb-
30BaTe/Nb» BO3HUKNA HEOGXOANMOCTb OCHOBAHUSA OT-
[eNbHOI CTPYKTYpbl, OTBeYalL el 3a npuHaTme, 06-
paboTKy N aHanu3 BxoAalmx obpaleHnid, kak ra-
paHTa NpouHbIX cBA3el ¢ noTpebutenem. Ana ontu-
MU3aLMmn CPOKOB HOBYIO CTPYKTYpY co3aanu Ha 6a3e
umetoeiica CepBUCHON cnyx6bl 1 paspaboTanmn
noatanHblii anropuTm paboTbl, NO3BONAIOWMNIA pea-
NIN30BbIBATb NOCTAB/IEHHbIE LENn.

[na [OCTUXEHNA NepeyncnerHbix Lenei otaen
no pa6ote ¢ NnpeTeH3nAMK POKyCMPYyeTCa Ha TOM,
4TO6bl NPEefOCTaBUTb NEPBUYHbI OTBET KNNEHTY B
TeyeHune 2 yacos nocsne nonyyexnus VOC (ronoc
KnueHTa = xanoba, obpalweHne notpebutens),

a TakXe NOMHbIA OTBET N0 NOBOJY BO3HUKLINX Hey-
no6cTB B TeUeHue 5 fHeil.

OpHa U3 KYeBbIX 3a4a4 Halero npoekra — co-
XpaHeHne BbICOKOro KayecTsa BCex npejocrasnse-
MbIX YCNYT, — BHE 3aBUCUMMOCTU OT CKOPOCTMN UX
npepocTaBneHnsa. CKOpocTb pagu cKopocTn — Ty-
NWKOBbIV NyTb pa3suTnsa. CumM61o3 kayecTsa oTBeTa
VN peleHns n onepaTMBHOCTM ero npejocTassie-
HUA — OCHOBHAaA Lefb, K KOTOPOW Mbl CTPEMUMCS.

Kakune HanpaBfeHVs AeaTeNbHOCTH
KOMMaHUN MOXHO Bble/MTb N0 NOBbILLIEHWIO
YPOBHSA CEPBUCHOTO 06CNyXunBaHusa (B Tom
uuncne, acppekTUBHOCTU paboThbl Bawwmnx
aBTOpPM30BaHHbIX CEPBUCHbIX LLeHTPOoB)? EcTb
NV NpakTunyecknii appekT 0T 06paTHO’
CBAA3U C NnoTpebuTenem?

Be3ycnoBHO, He ynyyllas nocTnpoaaxHoe 06-
CNyXUBaHWe, He NOoBbIWAA yPOBEHb KBANUMUKaLNm
nepcoHana 1 npefocTaBaseMblX yCAyr, He CTOUT
pacumTbiBaTh W HA POCT KOMNaHWMN B LLe/IOM, U Ha
yKpenneHue penytauuun 6peHaa B obuiecTse.

OTKpbITUE CO6CTBEHHOTO (PUPMEHHOTO CEPBUC-
HOTO LieHTpa — 3To abconoTHasA rapaHTua npodec-
CWOHAaNIbHOTO PEMOHTA U OPUTMHANbHbIX 3anyacTei
1 KOMMEeKTyWKX, Npsimas cBA3b C Npou3sonTe-
neM. Mbl He MPOCTO YNHUM TEXHUKY, Mbl 06LiaemMcs
C NOAbMU, Y3HAeM O4YeHb MHOTO BaXHOI 1 nones-
HO MHChOopMaLMKn 1, 3HaeTe, NOPOI Mbl MOy4Yaem
HeoL,eHNMYI0 NO/Ib3y U HAXOAUM HETpUBMASIbHbIE
pelleHus, ynydwaloLuine Hawm npoayKTb!

Nell «PeMOHT & CepBUC» HOAGPL 2021

WHopmaLuua co Bcero mupa nocrtynaet B wtab-
kBapTupy n uuxeHepsl R&D {aHrn. Research and
Development nnu no-pycckn HAOKP (Hay4Ho-uc-
cneposaTesibCKMe 1 ONbITHO-KOHCTPYKTOPCKMNE pa-
60Tbl) TPYAATCA HaA PelleHneM BO3HUKa WX BO-
npocoBs. Takum 06pas3om poxaalTcsa Hawu cob-
CTBEHHbIE TEXHONOTUN, KOTOPblE CTAHOBATCA BU3NT-
HbIMW KapToukamu LG Electronics.

Monto6uslasncs TexHonorua DoorCooling B
HalMX XON04WNbHUKAX — pelleHne o4eBnaHoe 1
CTO/b e BnevaTnstLee! Y KOro-To npokncano Mo-
NI0KO Ha NoJike ABepLibl — HENPUATHO, HO Y ABepPLbI
Bcerja tensee, yem y cteHku! PelleHune: 4OnonHu-
Te/IbHbI NOTOK BO3Jyxa NoAaeTcs CBepXy U OX1ax-
faeT NPOoAYKTbl HA NOJKax, yCTAHOB/IEHHbIX Ha iBEP-
Le, nogaepxusas paBHOMEpPHoOe pacnpejeneHve
xonoga no Bceii kamepe. 9ToO NpekpacHoe pelueHne
1 Heocnopumoe yao6cTBO ANA No/b3oBaTens.

B Tenesn3opax COBEPLIEHHO OpraHnyHo Bnucan-
cA TexHuyecknii npopbiB — dyHKuMa Filmmaker
MODE™, koTopas no3BofseT nepegaBaTb abco-
NIIOTHO OpUrMHaNbLHOEe n3obpaxeHne N TOYHO oTpa-
XaeT BueHune pexuccepa. bonee toro, Tenesnsop
obyuyaeTca n 4eM 60/blIE Bbl €70 CMOTPUTE, TEM
Nlyylle OH 3HaeT Bawu NPeAnoYTeHNsa B rPOMKOCTH
3ByYyaHus — 6y/fb TO yTPEHHNE HOBOCTW WK BOC-
KPeCHbI CeMelHbIii KNHOMPOCMOTP.

Mbl Takxe 3amMeTUaN, YTO Hall (DUPMEHHBIA nynbT
ans TB Magic Remote ctaHOBUTCA BCe NonynspHee,
Ha Hero faxe BbiBefleHa OTAe/lbHasA KHOMKa OHNaiiH
KnHOTeaTpa.

Hy 1 B cTUpasbHbiX MalHax MHOTO HOBOFO, CO-
BPEMEHHOI0 N BbICOKOTEXHO/IOTUYHOTO. PYHKLNA MO-
6unbHOI gnarHocTukn SmartDiagnosis no3sonseT
coKpaTUTb BPEMSA N COKOHOMUTL IEHbIN B C/iyuae

wWww.remserv.ru
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«CepBuc oT LG, noM1mMo npoyero, MHe HpaBUTCA TeM, YTO Korga

s o6pawalncb C BOMNPOCOM wau npo6iemoii, onepatop cHayana
npeanaraet MHe pasHble BapuaHTbl CAMOCTOATE/ILHOTO PELUEHUS:

4TO-TO MepesarpysunTb, HaxaTb MpaBuUsibHble KHOMKK [lOoTOMYy uTO

B 60nblnHCTBe (90 %) cnyyaeB TexHuKa He paboTaeT NoToMmy, 4To
S NPOCTO He Tyfa Haxana:)»

BO3HWKHOBEHMS Hemonafok. Bel MoxeTe nepegatb
faHHble AN onpejenieHns Npo6aembl B LEHTP TEXHN-
4yeckoil noaAepx KN nocpescTBOM TenedoHa — anek-
TPOHHAaA cucTema cnocobHa pacnosHatb Ao 85 BUAOB
Henonagok. Takum 06pa3om Mbl ONTUMU3UPYEM NPO-
Lecc, cokpaljaem BpeMs Ha pelueHus 3ajaqv u He-
06x04MMOCTb B BU3UTE MacTepa nopoii otnagaert.

B npowom rogy, Korga BeCb MUp 3amep BYyC/10-
BUSIX MaHAEMUN 1 MHOTUE MPOLECcChl He NPOCTO 3a-
MeAJIMANCH, HO, MO CYTU, OCTAHOBU/INCH, Mbl PEOp-
raHu3oBanu ceot paboTy, HailAs onTUManbHbIR Ba-
puaHT Kak A1 COTPY/HUKOB, Tak 1 418 nokynaTe-
neii. lnsa BM3UTa cneunanucTa Ha oM Bblgensncs
2-4yacoBOW BpeMeHHOl gnanasoH, 4to obecneumsa-
o 6osiee YeTKOe NJaHUPOBAHUE [HS YeNoBeka,
oxugalrouiero mactepa, 1 ins camoro Mactepa, Ko-
TOpbIV nocewan KNNEHTOB MO YeTKOMY rpaduky n
MOr co6/1t0CTN BCe Mepbl 6e30nacHOCTN 6e3 NoHuU-
XEHUS KayecTBa NpefocTaBAAEMbIX YCNYr.

Kakoe 3HayeHune komnaHua LG Electronics

npupaeT cepBucy NpoayKkuumn? Kakyw ponb

B 06Leil 6U3Hec-Lenoyke nrpaeT cepBuc?

M3HayanbHO, B KaXAbllii NPOAYKT 3aknajbiBaeTcs
M36bITOYHBIN 3anac NPOYHOCTK, KaXAbli y3en, agetanb
[LOMKHbI Npopa6oTaTb B HECKO/IbKO pas Aonblue, Yem
yKa3aHHblii B rapaHTUIiHOM TasioHe cpok. MoaTomy
CepByC HauYMHaeTCs Ha aTane NpoekTMpoBaHus. Bece
YNYULWEHUA ¥ U3MEHEHUS, BHOCUMble B 0GHOBNEHHbIE
MO Eenu 6bITOBOIN TEXHWUKU WU 3NEKTPOHUKN, 06Y-
C/IOB/IEHbI TEXHUYECKUMW OTKPLITUSAMU, NOSIBIEHNEM
HOBbIX TEXHO/IOTWiA, KOTOPbIE B CBOI O4Yepeab, Ha-
npas/eHbl Ha yNpoLLeHne NPoLEeccoB Nosb30BaHus,
Ha ynyJlleHne ycnoBuii nsHu. Tak, UHBEPTOPHbIE
KOMMpeccopbl, KOTOPble, AABHO UCMONbL3YTCS B XO-
NoAunbHUKaXx, KOHAULMOHEPAX, UMEIOT rapaHTUiiHbIN
cpok 10 NeT M NOCTOAHHO COBEPLUEHCTBYIOTCA, YTOGbI

WWww.remserv.ru

ExkaTepuHa OfuHLoBa, 6usHec-negu, 6norep

pa6oTaThb elje TUWe, c6eperatb 3HEPIUIO 1 Npoge-
BaTb 06LW M1 cpok cnyx6bl arperara.

MbI He Bblie/IieM CEPBUC U3 LLe/IOCTHOI Lenoy-

KW, Mbl CYMTaEM ero HeOTbeM/IEMOI HYacTbo XU3-
HEHHOTO Lukia komnaHum. CTpykTypa pacTteT, pas-
BMBaeTCA 1 0byyaeTca BMecTe C MPOU3BOACTBOM,
He NCK/oYasn U MapKeTUHT N HOBble (hOPMbl KOMMY-
HMKaLMN —y Hac ecTb HECKOJ/IbKO KaHanoB B3anMo-
fAelicTBuA: 370 1 cneunanbHaa popma Ha caiite,
3BOHOK U XMBOI pa3roBop co cneynanncTom Koms-

LeHTpa 1 oHNaliH yat. O6paTHas cBA3b OT NOTPe6u-

Tenei cobupaeTcsa U3 pasHbliX UCTOYHUKOB, HauYMHas
OT peakTUBHOTO pearnpoBaHusa Ha Bxogsuiue o6pa-

WweHuns (ropayas NMHUSA, caiT, coumanbHble CeTn) n
3akaH4uBasi NPOaKkTUBHON 06paboTKoli KOMMeHTa-
pveB 1 OT3bIBOB K/IMEHTOB B VIHTEpHETe (ktoyeBble
arperaTtopbl pyHeTa Tuna f1.MapkeTa, caiiTbl kKpyn-
Helwunx aunepckux ceteit). PerynsapHo aHanusmpys
BCE BXOAsILMe 06paLleHns, KOMNaHWA MOXeT one-
paTWBHO HaxoA4uTb «60NEBbIE TOUKN», C KOTOPLIMY
CTanKNBaloTCS K/IMEHTHI, N paspewaTb Ux, TeM
caMbIM peluas He TO/IbKO UHAUBUAYANIbHbIE MPO-
6/71eMbl K/TMEHTOB, HO U UCMPAB/IAS CUCTEMHbIE He-
[,0pabOoTKM Pa3/INYHbIX BHYTPEHHNX NPOLECCOB.

AcCCOPTUMEHT BblNyckaemMoli KomnaHuen
npoAyKUMUN NOCTOAHHO 06HOBNsAET CA,
TexHUKa CTaHOBUTCS BbICOKO T EXHOMOMNYHOIA.
MpoBoasaTCA NN Nepnognyeckne TPEHNHIN,
ceMuHapbl, opraHm3oBaHHble Bawei
KOMNaHuei, 4NA NOArOTOBK/ CleLnanncToB
ACL, no HOBUHKaM NpoAyKuumn?

Mbl CTpEMUMCS pacWnpATb aCCOPTUMEHT GbITO-
BOW TEXHWKMN N 3NEKTPOHWKN, BeAb Nporpecc cTpe-
MUTENIEH, U KaXAbll eHb Ha PbIHKE MOABAATCA He
TO/IbKO HOBblE NPOAYKTbI, HO N HOBble UTPOKKN. Bes-
YC/IOBHO, Mbl HE MOXEM UTHOPMPOBATb 3TOT MOMEHT

Nell «PeMOHT & CepBuC» HORGpPL 2021 m
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W Ha exxefJHeBHOW OCHOBE MNOBbILIAEeM YPOBEHb NPO-
heccroHanbHbIX 3HAHUIA, HaBbIKOB HaLLIWX COTPYA-
HUKOB. MpodeccrnoHanbHble TpeHepbl Akagemun LG
npoBOAAT pa3HoobpasHbie obyvatoLine nporpamMmmbl
Kak c npomMoyTepamu B TOProBblX CETAX, TaK 1 C CO-
TpyAHMKaMu oduca, U, KOHEYHO xe, ¢ paboTHUKaMmn
HalUUX «rOPSYNX» TOUeK: NOsIB/IEHNE HOBOTO NMPOAYK-
Ta, BHeApeHne NHHOBALMOHHbIX TEXHONOTUI 1
nobble U3MEeHEHNA B IMHeliKe CONPOBOXAAIOTCA 06-
yyaoLwmum Kypcom. Ansa yaaneHHbIX permoHoB 370
BebuHapbl, OH-NaNH TPEHUHIN C NOCNeAYLWNM Te-
cTMpoBaHueM u cepTudukauuneid. Mo cyTu, Mbl Npo-
XOAUM KBanUKaLMOHHbIE TECTbI KaXAblii feHb,
Befb o6palleHne MoxeT KacaTbcs N11060ro Bonpoca,
Kacallwerocs npoAyKToB 1 KOMNaHUN B LLEeNOM.

OTAenbHO Xo4eTCA OCTaHOBUTbhCA Ha BOMpoce
CEPBUCHOT0 06CNYXUBaHUSA KTUMATNYeCKO
TEXHUKN, Kak 3TO NPOUCXOANT, U NOATOTOBKe
cneunanucToB A4/1A ee MOHTaxa
KnumaTtuyeckas TexHuKa B acCOpTUMEHTe LG Bbl-
fensietcs 0c060. MoCKONbKY Mbl NpegnaraemM Wnpo-
KWii cnekTp NPoAYKTOB: OT HOCUMbIX MHAUBUAYASb-
HbIX ouncTuTenei (ta camasa macka LG PuriCare, ko-
TOPYIO i UCNONb3YH0 PETYIIPHO N MHOTO pacckasbl-
Bas1 06 ya06CTBE 3TOTO0 MHHOBALMOHHOTO peleHuns
NHXEHepoB), 0 MOLLHbIX ycTaHOBOK Multi V gns
XWUNbIX 34aHNIA N NPOMBILLTIEHHbIX MOMeLeHniA, He-
o6xoauma cneymannanpoBaHHas CTpyKTypa, No3Bo-
nawwas cosgaTtb NPOEKT GYAYLEr0 NOMELLEHNA
(34aHuns) nog KNy, Npon3BecTn aBTOPCKUI HaA3o0p
B npouecce NPouM3BOACTBA, OCYLLECTBUTb MyCKO-Ha-
najoyHble paboTbl U, KOHEYHO, — NOCTNPOAaXHOE
o6cnyxuBaHue.
Mbl BHEAPUAN 3/TIEKTPOHHYIO cuctemy TMS, KoTo-
pas no3BonAeT yfaneHHO KOHTPONNpoBaTb paboTy
BCEX K/IMMaTUYeCKnX CUCTeM Ha 06bekTe 1 BbINos-

HATb NpodunakTnyeckne paboTbl, MH(HOPMMPOBATL
Ha MecTax 0 He0OGXOAMMbBIX arax u npegoTBpa-
waTb nepe6on B paboTe o60pyAoBaHUSA.

Akagemuns KoHanunoHuposaHusa LG Electronics
NOJIHOLeHHbI 06pa3oBaTeibHbIA LeHTp, cnoco6-
Hblii NPOBOANTL 0O6Y4YeHMe CneunasncToB pasHoro
YPOBHSA — OT BBOAHOTIO Kypca «C Hy/ns», A0 NoBblLle-
HUA KBanudunkauum npodeccmoHanos.

CerofHs cneunanucTbl y4e6HOro LeHTpa npoBo-
OST, Bo6LWeid cnoxHocTn, 11 cneymann3npoBaHHbIX
KypCOB, HanpaB/IEHHbIX HA NOBbILIEHNE TeopeTnye-
CKMX 1 NPaKTUYeCKNX 3HaHWIi cneynanncToB Kau-
maTtuyeckoii otpacin. CeMmuHapbl NPOXOAAT Ha pe-
ryNSpHOI OCHOBE U SIBNAOTCA NMOMHOCTbLIO Gecnnat-
HbIMUW. 0 OKOHYaHWI0 06y4YeHNs BblAaeTCA UMEHHOM
cepTudukaT y4acTHuUKa.

B npouecce o6yyeHuns 3aTparnBaoTca pasimu-
Hble BOMPOCHI, CBA3aHHbIE CO cneuudunkoii paboTsl,
Hanpumep, nNpu NpoBeAeHNn ceMuHapa, NocBA-
LeHHOro ANarHocTuke U PpeMOHTY 6bITOBOI 1 KOM-
Mepyeckoi cepumn, noapo6HO pasbupatoTca Hanbo-
nee pacnpocTpaHeHHble HENCNPaBHOCTMW B X0J10-
[AWNBHOM KOHTYpE W 3/1eKTpUYeckoii yacTu, otpaba-
TbiBAETCS 3anpaska W IBaKkyaluns xnajareHta us cu-
CcTeMbl, NOAPOGHO paccMaTpuBalTCA OCHOBHbIE
npasuna n1aHoBO-NPoOMUIaKTUYECKOro TeXHNYe-
CKOTo 06CNyXNBaHNA KOHAULMOHEpa W T.A.

B 2012 roay 6bina 3anyuieHa nporpammMa OH-
naiiH-ceMuHapoB «Be6nHapbl LG», koTopas Ha-
npas/ieHa Ha NoBbllIeHWe KBanudukauum cneyma-
NNCTOB, He MMEILNX BOZMOXHOCTN NMOCETUTbL MO-
CKOBCKUI y4ebHbI LeHTp. Bce BeGUHapbl npoxoaaT
B peasibHOM BPEMEHU U Yy cywaTesns eCTb BO3MOX-
HOCTb 06LaTbCA C TPEHEPOM, a Takxke 3ajaBaTb WUH-
Tepecywlne ero BONpPockl. BeGrnHapbl ABAsOTCS
6ecnnatHbIMK. [0 OKOHYaHWIO 06yYeHNs BblgaeTcs
WMEHHOW cepTudurKaT yyacTHUKa.

LG no6nto 6e33aBeTHO! Bo Bcem n Bcerga! TexHuka B Moem fome

noka He TpebyeT pemoHTa, paboTaeT Kak yacbl! Ho ycTaHOBKa 1 Ha-

napka, nwo6ble BOMpPOCbI NO UCNO/b30BaHWD pelwaknTcad MOMEH-

TaslbHO U Ha BbiCOYailem ypoBHe. 3HaeTe, KOra Mbl FOBOPUM «BOT

370 cepBuc!!», To NnpeAcTaBnseM cebe, YTO Nt0GbIE YCYTN OKa3biBa-
10TCs 6bICTPO, YETKO M MPOECCUOHASBHO.

Nell «PeMOHT & CepBuc» Hosbpb 2021

HOnua bapaHoBckas, Tenesefylias
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A pajj, 4TO Heckoslbko neT Hasaj LG nocenmnacs B MOEM [jOMe 1 B
MoeM cepgue! [JoBONEH KauyeCcTBOM: He TONIbKO caMoil annapartypoi,
HO 1 cepBucom! CTupasibHas MallnHa Tenepb — 3TO BbICOKOTEXHO/IO0-

rMYyHOEe NPOMU3BELEHNE HAayKU, MO3TOMY ee NOAK/YEHNE N HacTpoiika
npoussoaunuck npegcrasutenamm CepsucHoro otgena LG Yto mory
ckasatb? BbICTPO, YETKO, akKypaTHO W HafEeXHo!

CyLecTBYOT /N Kakne-n1n60 CMOXHOCTH

OpraHnW3aLMoHHOr0 UM TEXHUYECKOro

nfaHa no cepBUCHOMY 06CNYXUBaHUIO

9N1eKTPOHHON 1 6bITOBON TexHUKM B Poccun?

MoBnuana N NaHAeMns Ha CPOKM peMoHTa

1 NocTaBkKy 3aMacHbIX YyacTein?

Y Hawel komMnaHMn OAHOI M3 NnepBbiX B Poccumn
nosABMUACS COGCTBEHHbIN Cknaj 3anacHblX YacTeil.
Ero Hanuune n onepaTuBHas N0rMcTUKa AawoT BO3-
MOXHOCTb A0CTaBNATb 3aN4acTi B N06YI0 TOUKY
CTpaHbl BCEro 3a HeCKoNbKo AHell Ans nposeje-
HUA peMOHTa B KpaTyaiiwune cpoku. Mbl TwaTesnb-
HO nof6upaem NMapTHEPOB U CNejunM 3a kave-
CTBOM MOCTaB/ISieMOW NpoayKunm.

Bnarofaps rpamMOTHO BbICTPOEHHbIM CEPBUC-
HbIM Npoueccam no6ble CIOXKHOCTU onepaLyoH-
HOTO MM TEeXHUYECKOro NyaHa pewalnTcs Makcu-
Ma/sibHO ONepaTuBHO, He OKa3blBas BAUSHUA Ha
Ka4ecTBO 06CNYXVBaHUSA GbITOBON TEXHUKU U
3/1eKTPOHNKN. Be3ycnoBHO, B NaHAEMUIO BCE UC-
NbITbIBANAN ONpeAeneHHble CI0XHOCTM C NoCTaB-
KaMmu, HO HaM yAanocb NMKBUANPOBATb 60/bLUNH-
CTBO nperpaj, v Bce 3asaBKN HA PEMOHT 6binn 06-
paboTaHbl.

EcTb nu nnaHbl pacwupeHuna ceTun ACL,
Bawei komnaHun? Kakoii Bbl BugnTe
KoMnaHuto B 6yayuiem?

Kaxablii Halw nokynatesnb AO/KEH UMETb BO3-
MOXHOCTb NMONY4YNTb OTBET Ha BO3HMKalOLWKe BO-
npocbl, KOHCYbTaLW0 UK YCNYTy N0 yCTaHOBKE,
Hanagke UM peMoHTy 060pyA0BaHUS.

C Kax/AblM roJOM TEMMN XU3HWN TONIbKO YCKOPA-
eTcs, U 4TOGbl COOTBETCTBOBATbL NOTPEBGHOCTAM
N OXKUAAHWSIM COBPEMEHHbIX KIMEeHTOB, HEeo6Xo-
AVMO NpefoCTaBNATb He TONIbKO Ka4yeCTBEHHbIN
cepBUC, HO TakKxe AenaTb 3TO B MaKCUMasibHO KO-

WWw.remserv.ru

Erop KoHuanoBckuii, pexuccep

pOTKMEe CPOKU, a 3HAauuT, Mbl 6yaem paboTaTb Haj
TeMm, 4Tobbl cepBuc LG 6bin1 gocTyneH Bce 60/b-
wemy yncny noge.

Ha cerogHAWHNA aeHb PyHKUMOHNPYeT 450
ACL, no Bceit cTpaHe 1 HOBble BYAYT OTKPbLITLI Tam,
rae mbl 06HapyXuM HefocTaTok B pecypcax. Ceit-
yac Bce 60/blle BOCTpe6OBaHbI Takne TexHuye-
CKVe pelleHuns, Kak, Hanpumep, MYHKLMA MOBUb-
HOI AnarHocTukn SmartDiagnosis, kopTopas no-
3BONIAET COKPATUTb BPEMSA N COKOHOMUTbL AEHbIN B
c/yyae BO3HUKHOBEHWS Henonajok. Takum obpa-
30M Mbl ONTUMU3NPYEM NpoOLLEecc, cokpal,aem
BPEMS Ha pelleHns 3ajgayn n Heo6XoAUMOCTb B
BM3NTE MacTepa nopoi oTnagaert.

B gyxe BpemMeHu, aHanornyHo BO3HUKHOBEHUIO
TenemeguuuHbl, noABUNaCh PyHKLUA
Telepresence — 3T0 BUAEOKOHCYNbTauma. KnuneH-
Ty oTnpasnseTca CMC c onpegeneHHoli cCbliNKOW,
Tak onepatop NoAKNYaeTca K CMapTOHY KNNeH-
Ta U BUAUT BCe, YTO K/IMEHT nokasbiBaeT (Yepes
Kamepy TenedoHa KnmeHTa). Hukakmx nnyHbIx
[aHHbIX KNWEHTa Npyu MCNONb30BAHUN faHHOW
dyHKUMKN onepaTop He BUANT. OH BUAUT TO/bKO
TO, Ha YTO HanpaBneHa kamepa TenedoHa.

Korga aTto yao6HO: noMolwb B HacTpoiike TB,
NPOBEPUTL KOPPEKTHOCTb PaboTbl TEXHUKMN (4acTo
ncnonb3yeTca B pabote CO CTUPaNbHbIMU MalLLN-
Hamu).

Bce 310 no3BonunT LG focTuyb rno6anbHoii
uenm — 3To co3gaHne KOMMaHun, UCKPEeHHe io-
6UMO cBOMMYW KNMEHTamun. s 3TOro Mbl JOJXK-
Hbl elje 6onblwe AymaTb 0 NOTPEBHOCTAX KINEH-
TOB, 6bITb MNHHOBALMOHHLIMU U KpeaTUBHbLIMU, hO-
KYyCMpOBaTbCA Ha HalUX BO3MOXHOCTAX U NOTEH-

unane, CTpeMACb cTaTb HOMEPOM OAUH Ha PbIHKe
MMEHHO 3a CYeT COo3[aHusa LeHHOCTU ANA HalwuX
KNEHTOB.

Ne1l «PeMOHT & CepBUC» HOAGpPL 2021


http://www.remserv.ru
http://www.remserv.ru

* TENNEBU3NOHHAA TEXHUKA

Cepreii ¥Yrapos (r. MbiTuLy)

Bnokn nutaHna TeNeBN3NOHHOTO Waccu
PHILIPSTPM16.1E LA (4acTtb 2)

LT n

AaHHbIX MaTepuanos Ha Web-caiiTax 683 NUCLMEHHOTO pPaspewenms peaakynm

npecneayeTca B aAMUHCTPATUBHOM W YTONIOBHOM NOPSAAKE B COOTBETCTBMN C 3aKOHOM Pt

Mpogomkenne. Havano B P&C Ne 10, 2021 r.

Bnok nutaHna A 715C7574 pna 43-
n49-gronmoBbIX Mogenein TB
PHLIPS

Bnok nuTaHus ¢ KkaTasoXHbIM HOMEPOM
A715G7574 npumeHseTcs B 43- n 49-g0iiMoBbIX TB
PHLIPS, BbINo/HEHHbIX Ha Wwaccy TPM16.1E LA
3M1eKTPOMOHTaXHaA CxeMa NaaThl NpUBEJeHa Ha
puc. 7, a ero npuHUMNUanbHas anekTpuyeckas
cxema — Ha puc. 8. BBugy 6onee BbICOKO MOLLHOCTU
3TOr0 UCTOYHMKA B CXEMY, MOMUMO NepPeynNCIeHHbIX
paHee KoMnoHeHTOB An1a BN A715G 7734, BBefeH
y3en koppektopa koadduymerta mowHocTn (KKM).
KOpoTkO paccmMoTpuM HasHauyeHne OCHOBHbIX Y3/10B
3TOro 6/10KM 1 NX CXEMOTEXHUYECKME 0COBEHHOCTN.

KoppekTop kKoadhhunymeHTa
MOLWHOCTHU

KKM cnyxut gns nosbiweHus KMNJA nctouyHmnka
nUTaHWA 3a CHeT yMEHbLIEHNA peakTUBHOI cocTas-
nawwei Harpyskn nutawueii cetn. 3ToT y3en Bbl-
NOJIHEH MO CXeMe MOBbILALLero KOHBEPTOPA,
ynpasnsemoro koHTponnepom KKM UD9801
(puc. 6) Tuna LD7591T cmpmbl Leadtrend.

CeTeBoe HanpsxeHue yepes ceTeBoii PuUNbLTP 1
BbiNpAMUTENb (Ha Bbixode okono +310 B) nogaeTtcs
Ha Bxog KKM, a Ha Bbixofe cxembl hopmupyeTtcs
NOCTOSIHHOE CTabuNn3npoBaHHoOe HanpsXxeHne
+400 B. Cxema npefcTaBnseTt co60i NoBbiWaoLWmnii
(Boost) koHBepTOp u paboTaeT B pexume Kputuye-
ckoli nposoguMmMocTu (aHrn. Transition mode). UMC
LD7591T umeeT BCTPOEHHbI ONOPHbIA UCTOUYHUK
Hanps)xeHusa 2,5 B, cxembl 3alWunTbl OT NepeHanps-
XEHUA Ha BXOje, TOKOBOI neperpysku Ha Bbixoae
KKM. Bbinyckaetca B kopnyce SOP-8. Bnok-cxema
MVKpPOCXeMbl NpuBeAEeHa Ha puc. 9, a HasHavyeHune
BbIBOAOB — B Tabnuue 4.

KoHTponnep U9801 BkaoYaeTca Npu HanpsxxeHuu

nutaHns 12 B (BbIB. 8), a BblkNtoOYaeTca npu

Ne1l «PeMOHT & CepBUC» HOAGPL 2021

Vce< 8,5 B. Ha MHOroyHKUOHaNbHbI BXxog INV
(BbIB. 1) c fenutenss R9804 R9807 R9809 R9815
R9818 nogaeTcsa HanpsixeHne, nponopunoHasbHoe
BbIXOAHOMY HanpsxeHuto KKM. K atomy Bxogy noga-
K/H0YeHbl cnefyowme BHyTpeHHue y3nsl UMC:

- TOKOBBbI yCUNUTENb KPYTU3HbI (TPOBOANMOCTH),
NCNo/b3yeTca AN KOHTPONS BbIXOLHOTO Hanps-
XeHua KKM;

- Komnapatop nepeHanpskeHns (OVP) Ha Bbixoae

KKM, oH BbikntoyaeT BbixogHoW MOSFET-kntoy

Q9801, korga HanpsxeHne Ha Bxoge INV 6onblue

2,675 B npu ructepesuce 0,175 B;

Komnapartop 3anpeTa, BbikntovyaeT UMC, korga

HanpsxeHue Ha Bxoge INV Hmxe 0,35 B npu

rmctepesunce 100 mB.

MMC 1C9801 nuTaeTtca oT paboyero MCTOYHUKA

(cm. puc. 8) yepes ko4 Ha TpaH3ncTope Q9106 —

oT 06MOTKM 4-5 TpaHcdopmaTopa T9102 v BbINpS-

Mutens D9103 C9125 (VCC). Pa6ouunit NCTOYHUK

(cm. onucaHue HUxe) paboTaeT NOCTOSIHHO, Kak

Tonbko TB nogkntovaetcs k cetn. A KKM Bknouvaetcs

TONbKO B pabouem pexume 6/10ka NUTaHUSA, TO eCTb

Korga oT MK Tenesusopa npuxogut curian PS_ON/

OFF (koHTakT 3 CN9101). B aTom cnyyae oTnupaeT-

ca kiod Q9107 Q9109, n ceeTtoamnog ontpoHa U9104

nogknoyaetcsa k 12 B, ero poToTpaH3mcTop otnupa-

eTca noTnupaeT KoY Ha TpaH3ncTope Q9106,
yepes KoTopblii HanpsixeHne VCC nogaetca Ana nu-
TaHna koHTponnepa KKM (0603HauveHo Ha puc. 8 kak
VCC_ON). 3TuUM xe HanpsXeHnem oTKpbiBaeTcs
MOSFET Q9802, n BepxHee nneyo genutens R9804
R9807 R9809 R9815 R9818 noakntoyaeTcs Ko BXxoay
INV (J9801. B pe3ynbTate KKM BktouyaeTcs, ero Bbl-
X0 HOe HanpshxeHue 400 B nocTtynaeT Ha pa6ouwnii
VNCTOYHWK, KOTOPbLIW B pe3ynbTate BbIXOAUT Ha
pPEeX1UM HOMWHANbHOW BbIXOAHOW MOLLHOCTH.
BbixogHoi WM curian U9801 (BbIB. 7) ynpaBnsi-
et 3aTBopom cunosoro N-MOSFET Q9801 tuna
TK12A60W dupmbl Toshiba (ID=11,5 A, IDV46 A,
VD=600 B, RD§0,=0,265 Om npn VG510 B n ID=5,8 A).

www.remserv.ru

B pexumMe HaKonaeHns 3Hepruu ToK TeyeT C BbiIXxoaa
BbINPAMUTENS Yepe3 HaKoNUTeNbHbIA gpoccenb
L.9801 v OTKPbITbIW K04 Q9801 Ha «3emnto». Pas-
psgHbIA gnoa D9801 Tuna MUR460-28 (VRRM600 B,
|P=4 A) B 3TOT MOMeEHT 3anepT. Korga kiwoy Q9801
3anupaeTcs, Hanps)xeHne NCTOYHUKA BKIIOYAETCS
nocnegosatenbHo ¢ 3AC apoccens n yepes OTKPbI-
Thili gnog D9801 noaknoyaeTcs K Harpyske.

LNs KOHTPONA TOKa Yepes CUMOBOI KoY cny-
xwnt faTyMK Toka, pesmctop R9801 (0,015 Om),

TENEBU3NOHHAA TEXHUKA-

BK/TOYEHHbI Mexay nctokom MOSFET u «3em-
nei».

Mepexop Toka yepes HOMb B Apoccesie KKM
L9801 koHTponupyeTtcs no sxogy 2CD 1C9801
(BbIB. 5) C NOMOLLbIO [ONONHNTENIbHOW 06GMOTKM
Apoccensa 1-3.

Ha Bbixoge KKM ¢dopmMupyeTca nocTosiHHOe cTa-
6unusnposaHHoe HanpshxeHue 400 B. koTopoe no-
faetca Ha pabounii WM.

Puc. 7. 9nekTpoMoHTaxHasa cxema nnartbl 6N Part. Ne A 715G7574

WwWw.remserv.ru

Nell «PeMOHT & CepBUC» HoRGpPL 2021


http://www.remserv.ru
http://www.remserv.ru

LLTENEBU3NOHHASA TEXHUKA

OexypHblia NN
[LexypHblii UM hopMupyeT nocTosHHOe cTabunum-
31upoBaHHOe HanpsxeHue 5,2 B (+5.2V Ha puc. 8), ko-

TOpbLIM MUTaeTcs AexypHasa yactb MK Ha rnaBHoOW

Ne1l «PeMOHT & CepBUC» HOABpL 2021

nnateTB. lexypHbIi ICTOYHUK peann3oBaH no cxeme
MMMY/IbCHOTO UCTOYHMKA HA OCHOBE 3-aMnepHOoro

CUHXPOHHOTO NoHuxatouwero DC/DC-koHBepTOpa
U9301 tuna SY8113BADC dhupmel Silergy. 3ta UMC

www.remserv.ru

BK/toYaeT B ce6s LM, onopHbIii UCTOYHWK Hanpske-
Hua 0,6 B 1 cMnoBoii koY Ha ocHoBe P-u N-MOSFET.
NMC pa6oTaeT Ha (hukcmpoBaHHoW YactoTe 500 KI'y B
AvanasoHe BXOAHbIX HanpshxeHuii 4,5...16 B. HasHa-

www.remserv.ru

TENEBU3VNOHHAA TEXHUKA «

yeHue BbiBOA0B VIMC SY8113BADC B kopnyce
TSOT23-6 npuBegeHo B Tabnuue 5.

MMC umeeT cxeMbl TOKOBOW 3aluThl, 3aLinTbl OT

HW3KOTO HanpskeHus nutaHusa ¢ noporom 4,5 B un

Nell «PeMOHT & CepBuC» HOA6GpPL 2021
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Homep

O603HaueHne

1 INV

2 COMP
3 RAMP
4 cs

5 ZCD
6 GND
7 ouT
8 vcc

Tabnuua 4. HadHavyeHue BbIBOAOB IMC LD7591T B kopnyce SOP-8/DIP-8
HasHaueHune

VHBEPTUPYIOLLMIA BXOA YCUAUTENSA CUrHaNa olwn6ku, cloga nofaeTcs BbiXxoAHOe HanpshkeHne KK M y A~
Pe3nCTUBHbBIN AenuTenb AN ero KOHTpons. Moporosbiii ypoBeHb OVP Ha Bxoge paseH 2,675 B. Mpu
HanpsbkeHun Ha Bxoge mMeHee 0,35 B Bbixog MIMC 6nokupyeTtcsa

BbIX04 ycunuTens curHana owmneKn 415 NoAKNI0YEHUS LIenu KOMNeHcal i o6paTHoii CcBA3K Ans
NOBBbILIEHNA CTAGUNBLHOCTY

BbIBO/, BHYTPEHHETO NUN00GPA3HOTO reHepaTopa A1s NOAKIYEHUs BHELHETo pe3ncTopa yCTaHoBKM
MaKCMMasibHOr0 BPEMeHU OTKPbLITUSA CMI0BOro Ktoya (On Time)

Bxop, komnapatopa 3awuTel cunosoro MOSFET-ko4a T neperpysku no Toky. MoporoBblii ypoBeHb
OCP paseH 0,8 B

BXxop KOHTpONsA nepexofa Toka Yepes HoMb B MHAYKTOpe KKM. ECnn HanpskeHue Ha 3TOM BbiBOAE
npesbllaeT yposeHb 1,5 B, 3atem noHmxaetca o 1,4 B, MOSFET-knto4 Bk/ovaeTcs

«3emns»

Bbixog ApaiiBepa Ha 3aTBOp cunoBoro MOSFET. MnkoBble YPOBHW BTEKAKOLLETO U BbITEKAIOLLEro TOKOB
+500 1 -800 MA COOTBETCTBEHHO

HanpseHve nutanus UMC 12...26 B. 3Tum xe HanpshxeHnem nutaetca gpalisep MOSFET. Bxog
CXEMbI KOHTPO/IA HU3KOro HanpshxeHus (UVLO), ee noporosslie yposHu 8,5 B (OFF) n 12,5 B (ON)

Tepmo3awuTbl (150° C). OHa nu-

TaeTca OT BTOPUYHOTO KaHana vee
12 B pabouero ncrouHuka. Ans —0—
BknoyeHna MMC Bxop paspelle-
Hus EN yepes cTabuinTpoH vee
ZD9102 (5,1 B) noaknioueH k Oowp
BXOAHOMY HanpshxeHuio MMC. K Vsoo* intemal bias Al

&Vref Blocks

Pa6ouuin NN

Pa6ounii N (puc. 8) Bbipaba-
TbiBAeT NOCTOSAHHbIE,CTAGNNN3N-

poOBaHHbIE U ranbBaHN4YeCKu pas-

VrefOK—

T -font
Voo N

BA3aHHbIe OT CETU HANPsXEeHUs OVP'
12 B (+12V) n 24 B (+24VS) ana Timer
nutaHusa scex y3nos TB B paboyem

pexume. OCHOBa 3TOr0 UCTOYHU- . Ramp

Start

W 0> -

RAMP Generator Comparator

Kka — KOHTponnep U91501 kBa3n-
pe3oHaHcHoro Tuna SSC3S121A OVP . 25V

ocp 2,675/
Comparator
Leading P

tnpmbl Sanken Electric. UMC csh- Edge

Blanking

npegHasHavyeHa anAa npuMmeHeHunsa

B UMNYJ/IbCHbIX UCTOYHUKaX. OHa

MMEET CXEMY 3anycKa 1 4exXypHYHo

0,45V/
0,35V

PYHKLMIO 4151 OTPAHUYEHNST MOLL -

HOCTW UCTOYHMKA B EXYPHOM pe-
Xume. B paboyem pexume ncTou- Burst-

mode

Huka MMC pa6oTaeT B KBa3mpeso-

HaHCHOM peXxume Ansa AoCcTuxe-

HWS BbICOKON 3O (hEeKTUBHOCTU U

HWU3KOro ypoBHSA nomex. MNpu

cpefHeli U HU3KOM Harpyske Ha
McTouyHnMK SSC3S121A aBTomatu- Puc. 9. bnok-cxema MMC LD7591T

Ne 11 «PeMOHT & CepBuc» HoAaGpL 2021
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Ta6nuua 5. HaszHaveHwne BbiBogoB VIMC SY8113BADC B kopnyce TSOT23-6

HasHaueHune

BbIBOA A4/151 NOAK/IOUEHNST BYTCTPENHOTO KOHAEHCATOPA ANSi IUTaHWs paiiBepa BEpXHEro nneuva,

BXOZ LLIMM komnapatopa f/19 HanpshkeHunsi 06paTHoOll CBA3M, K HEMY NOAK/IOYAETCA AenuTe b

HanpPsKEHWS!, YCTAHOB/IEHHbIV Ha BbIXOAE A/1S YCTAHOBKM BLIXOAHOTO HaNpshkeHusi, (hopMyna

;b?:oe/;pa O6o3HauyeHne

1 BS

emkocTb 0,1 mk®, BTOpOI1 BbIBOA NOAKIIOHAETCS K BblBOAY LX
2 GND «3emna»
3 FB

Vout=0.6‘ (1+R9305/R9306)
4 EN Bxog BkntoueHnst IMC. BbICOKWii /poBeHb - ON

IN BxogHoe HanpsbkeHue nutauus MMC

6 LX BbIX0/} CU/TOBOTO K/loYa ANt NOAKIOUEHNs gpoccenst

4ecku nepeksoyaeTcs B PEXUM nponycka paboumnx

yuknos (bottom-skip mode).

- MYNbTUPEXWUM ANS BbICOKOW 3pheKTUBHOCTH BO
BCEM AnanasoHe Harpysok;

- aBTOMaTUYeCKUii AeXypHbI pexum;

- notpebnsaemas MowWHOCTb 6e3 Harpy3kun <50 MBT
(230 B AC);

- pexum nponycka pabounx LUKIOB Npu HU3KOM
Harpyske;

- (hyHKLMA NNaBHOrO cTapTa,;

- perynupyemoe HanpshxeHue 3anycka;

(YHKLUMS orpaHnyYeHnss MakCUManbHOTo BPEMEHM
On-time (tONMp=40 mke);

- pacwupeHHblii AuanasoH HanpsHXeHUs NuTaHus
15,1...35 B;

(hyHKUMS ralieHns nepefHero )poHTa UMnynbca
3anycka (LEB) (tLEB=495 He);

hyHKuuM 3awmtel OCP, OVP, OLP, TSD.
Bnok-cxema MMC SSC3S121A

npusejeHa Ha puc. 10, a Ha3Hauve-

Hue BbIBOAOB B kKopnyce SOIC-8 —
BTabnuue 6.

Tok gna 3anycka UMC
SSC3S121A chopmMmupyeTcs Lenbio
13 ctabnnmutpoHoB BZ9106,
BZ9107, nofKNOUYEHHON K BbIXOAY
ceTeBOro BbinpAMUTEns. BHy-
TPeHHAA cxema hopmupyeT TOK
-3,1 MA, KOTOpbIM 3apsxaeTcs
koHAeHcaTtop C9101, noAKAOYEeH-
HbI K BbIBOAY VCC. Korga Hanps-
XeHune Ha Hem gocTuraet 151 B,
MMC BkntovaeTcs v Ha BbiIxoge
nosABNATCA UMNYNbCbI ynpasne-
HuA cunosbiM MOSFET 09101.
KoHBepTOp BKAOUAETCA, Ha BCEX

WWw.remserv.ru

o6mMOTKax MMNynbcHOro TpaHcopmaTtopa T9101
NOSAABAATCA HANPSXEHUA, U OT OAHOW U3 HUX, 4-5,

B AanbHelwem v nutaetca VIMC. B nepuog 3anycka
aKTUBMpYyeTCA cxema NaaBHOro ctapTa, kotopas B
TeyeHune 6,05 mc 610kupyeT cxembl 3awmTel OCP 1
OLP. lMpu aTom knoyeBas YactoTa pukcuposaHa un
cocTasnaeT 21 kl'y. Korga HanpseHune Ha Bxoje
BR ctaHoBuTCSA Bbiwe 0,24 B, UMC nepekniwoyaetcs
B KBa3WpPE30HAHCHbIA pexum.

Ana ctabunmsaunn BbIXOAHOTO HAMPSHKEHUS KOH-
BEpTopa MCNob3yeTCsA PEXUM KOHTPONSA NMUKOBOTO
TOoKa Knova. HanpsxeHne ¢ TOKOBOToO gaTumka
R9101 B uyenu knoya 09101 nocTynaeT Ha BXOA TO-
KoBOro komnapatopa OCP VMIMC, KOTOpblii CpaBHU-
BaeT ero C ONOPHLIM YPOBHEM (BbipabaTbiBaeTcs U3
curHana obpaTHoli cBsA3n Ha BeiBoge FB/OLP) n
KOHTPOAIMPYEeT NUKOBbIN TOK KMtoua, npubamkasn ero
K 3ajaHHOMY 3Ha4YeHUI0.
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Tabnuua 6. HazHayeHune BbIBOgOB IMC SSC3S121A B Kopnyce SOIC-8

Homep O603HaueHne OnucaHne
BblBOAA
Bxop o6paTHoii cBSA3N ans
PErynnpoBKM BbIXOLHOTO
1 FBIOLP  LanpsxeHus:, KOHTPONA BKIOYEHNS
[IeXyPHOTO pexuma 1 neperpysku
) BR BXO/1 KOHTPONA HKHEro NOPOroBOro

YPOBHS HANPsKEHNs!
3 —_— BbIBOZ, OTCYTCTBYET
BXO0/, CXEMbI N/1aBHOTO CTapTa

CurHan o6partHoii cBsisn Ha Bxoge FB/OLP UMC
dhopmMupyeTca C NOMOLLbIO yNpaBnsaemMoro ctabunm-
TpoHa U9102 (TL431G-AE2-R), noAKIOYEHHOrO KO
BTOPWYHbIM KaHanam 12 n 24 B yepes pe3ncTUBHbI
aenutenb R9127 R9129 R9130. CurHan ownobku
yepe3 onTpoH U9103 (EL817M) nofaeTtcs Heno-
cpeAcTBeHHO Ha BbiBog FB/OLP.

Korpa Harpyska ymeHblUaeTCs, HanpsxeHne Ha
BbIXOfle KOHBEpPTOpa pacTeT 1 pacTeT TOK 06paTHOI
cBsA3MW, BTekawwmii no Boiogy FB/OLP. B pesynbTa-
Te ONOPHbIN yPOBEHb HANPSAXEHUs TOKOBOTO KoMna-
paTopa yMeHblIaeTCcs, YTO NPUBOAUT K YMEHbLLEHNIO
NNKOBOTO TOKA K/oYa N YMEHbLUEHWNIO BbIXOAHOTO
HanpshkeHus. Mpn BbICOKOI Harpyske BCe NPONCXO-
[AWUT aHaNOrMYHO, TOIbKO MUKOBBIV TOK K/toya B pe-
3ynbTate pacTeT, U pacTeT BbIXOAHOE HanpsixeHue.

Korga HanpsixeHue Ha BbiBoge VCC UMC pgoctu-
raet 31,5B, cpabaTbiBaeT cxema 3alWuTbl OT nepe-
HanpsKeHUs, KYeBOi pexnM npekpawaetcsa u
MC nepesarpyxaeTtca unu 3allenkmsaeTcs (gBe

sepcun IMC).

Meperpyska Ha BbIXxofe KOHBepTOpa KOHTPONUpY-
eTcs no Bxoay FB/OLP, korga HanpsXeHvne Ha HeM
pocturaeT 5,96 B, knoueBoil pexum 61okupyeTca n
VMC Bbikto4aeTcs. 3aTemM NpoMCXoauT nepesa-
nyck no BbiBoAy nutaHus VCC (cM. Bbilwe).

Cxema TOKOBOVi 3awutbl OCP KOHTpONUpYeT TOK
KnYa B kKaxaom umnynsce (pulse-by-pulse), korga
HanpsxeHue Ha Bxoge OCP gocTturaet nopora
0,91 B. NUKOBLIV TOK OrpaHNYMBaETCA U BbIXO4HAS
MOLLHOCTb KOHBEpTOpa najaert.

Ans nepekntoyeHnsa TB U3 fexypHoro pexuma B
pab6ounii HanpsxeHne 12 B ot BN nogaeTcs Ha
rnaBHylo nnaty yepes ka4 Ha MOSFET Q9105,
Q9108, ynpaensaemsblit curHanom MK PS ON/OFF.

B cunoBoii YacT KOHBEpTOpa UCNONb3yeTca
N-MOSFET 01901 tuna AOTF12N65 (VDB=650 B,
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BbIX0/ ApaiiBepa Ha 3aTBOp

5 DRV cunosoro MOSFET
Bxog koHTponsa Tokauyep &M H AN
6 oce MOSFET "
HanpsxeHue nutanns UMC ~
7 vee (VCCon=15,1 B, VCCoff=9 ,4 B) u Bxopg
CXeMbl 3al1Thl OT NepeHanpsKeHns
(VOR=31,5 B)
8 GND «3emns»

ID42 A, RBon 0,72 Om, P 50 BT). BtopuuHble uenu
KOHBEpTOpa TUNOBble, BbINPAMUTENN BbINO/HEHbI
no ogHONONyNepuoaHoili cxeme. B kauecTBe Ano-
nos D911um D9121 ncnonb3yoTCca ANOL4HbIE COOPKM
(aBa gnopa WOTTKM, cCOeAMHEHHbIE KaToAaMu B
kopnyce TO-220AB), COOTBETCTBEHHO, TUNOB
TSF20U100C (VRRV=100 B, b=20 A) n FMXA-2202S
(Vrm=200 B, 10=20 A, tRR=25 He).

B cxeMy BBe/leH AONOMIHUTENbHbIA y3en 3alunTbl
oT nepeHanpsxexuus (onuunsa) Ha Bbixoge KKM Ha
MMC U9802 (LD8105GL), cocTosuiei n3 geyx OY,
WOH (1.2 B) n gpaiiBepa HuxHero nneva. Cxema
KOHTpONupyeT HanpsxeHue Ha Bbixoge KKM (HV),
eC/ OHO NPEeBbICUT 3afaHHblii nopor (aBapus), Ha
BbIXoZe (hOpPMUPYEeTCH CUTHA HU3KOTO YPOBHSA
PFC_OVP, koTOpbIM 3anMpaeTcs K1Y Ha TpaH3n-
ctope 09106, n HanpsxeHune nutaHma VCC_ON oT-
KntovaeTcs oT KoHTponnepa KKM U9801 (BbiB. 8).

LED-gpaliBep 3agHeli NOACBETKN:

70T y3en (puc. 8) opmupyeT NoCTOAHHOE CcTa-
6unnsnpoBaHHoe HanpsxeHne +VLED agnsa nutaHus
LED-nuHeek 3agHelt noacBeTkn XK naHenu. OH pe-
ann3oBaH Ha OCHOBe ofHOKaHanbHoro LED-gpaii-
Bepa U8601 Tuna PF7909S dupmbl Powerforest.
Ota MUMC aHanornyHa paccMOTpeHHOl B npeablay-
wem BN mukpocxeme PF7708, HO fONO/MIHUTENIBHO
OHa NoAAepXnBaeT PexuM yBenyeHus Toka ans
30-pexunma (Current Boost Function for 3D mode),
a Takxe popmupyeT BbIXxofgHOI curHan FLAG ans
KOHTPONA COCTOAHUA fpaiiBepa.

Ha3HnayeHune BbIBOAOB MUKpocxeMbl PF7909S B
kopnyce SOP-14 npneeaeHo B Tabnuue 7.

Mukpocxema nutaetcsa HanpsxeHuem 12 B
(BbIB. 2), ay3en nosblwakwuwero DC/DC-KoHBEPTO-
pa — HanpshxeHuem 24 B oT paboyero nctouyHuka
nutaHusa (puc. 2). B coctaB mukpocxemsl PF7708BS

WWww.remserv.ru
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Ta6nuua 7. Ha3HavyeHwne BbiBOgoB MMC PF7909S B kopnyce SOP-14

Homep BbiBOAa OGo3HauvyeHue OonucaHue
1 DIMOUT Bbixog paiiBepa Ans ynpaneHns cunoBbiM knouom LM aummuntra
2 VCC Hanpsenue nutanus MC 12 B
3 Ccs Bxop o6paTHOIA CBA3M NO TOKY ANsA ynpaBneHus nosbiwatowmm DC/DC-koHBepTOPOM
4 ouT Bbixog paiiBepa A5 ynpas/ieHns CUIOBbLIM K/T0HOM NoBbiwatlero DC., DC-koHBepTOpa
5 GND ey
6 OovP Bxop cxembl 3alnTbl OT NepeHanpaxeHus Ha Bbixoge DC/DC-koHBepTopa
7 RT BbiBOA AN18 NoAKNoueHNs '3C-Lenu BHyTPeHHero reHepaTtopa
8 DIM Bxog uuchposoro WM curHana guMMuHra
9 EN Bxop BktoveHns VIMC, BbICOKWiA ypoBeHb — On
10 FLAG BbIxoj curHana coctosHua gpaiisepa (OTKpbITbIA CTOK)
1 VREF BbIX0/, BHYTPEHHEro ONMOPHOro UCTOYHUKA HanpsXxeHus 5 B
12 ADIM BX0/ aHa/I0roBOro CUrHasia AMMMUHIA 1 nepekodeHuns B 30-pexmum
13 GM BbiBog An1st noAkntoueHnst RC-Lenu cxeMbl nnasHoro ctapta DC/DC-koHBepTOpa
14 FB Bxo/, 06paTHOii CBA3M ANS KOHTPONA (YyCTaHOBKMW) Toka Yepes LED-nuHeliky

BXOAWUT KOHTpoAnep nosbiwatowero DC/DC-koh-
BepTopa, (hopmupytouLero ctabuansnposaHHoe u
MWUHUMaNbHO HU3KOe HanpshkeHue nutaHua LED-
NIMHeeK A8 ONTUMaIbHOro UCNO/b30BaHUSA UCTOY-
HUKa NuTaHusa, n ynpasnsemblii LM curianom
ApaiiBep, KOHTpONUpyLW KA Tok B LED-nuHelike.
Yepes pazbem CN9101 (puc. 2) Ha y3en nocTtynawT
cnepywune ynpasnsawLne curHansl:

- BKAYeHUsA/BbikNoYeHna nogcsetkn ON/OFF
(koHTakT 2 CN9101), curHan nocTynaet Ha BXOf,
EN BkntoyeHna UB601 (BbiB. 9), BbICOKUIA ypoO-
BEHb — BK/IOYEHME;

- WWM curnan gummuura DIM 1 (koHTakT 1

CN9101), nogaetcs Ha Bxog DIM U8601 (BbiB. 8);

curHan A3D nepekoyeHns NoAgCBETKN B

30-pexuM (NoBbILEHHOW SPKOCTH) (KOHTaKT 4
CN9101). CurHan otnupaeT ka4 Ha MOSFET
Q8604, koTopbIiM K BbiB. 12 (ADIM) noakntovaet-
cs pesncTtop R8629, 4To NPpUBOAUT K USMEHEHUIO
pexuma paboTbl gpaliBepa.

B oTnnune oT npegbiayuieil cxemsl gpaisepa
3[ecb UCNoONb3yeTcs BHeWHWI cunosoii MOSFET-
knoy WKUM aummunHra Q8603 (A04482L), KOTOpbIi
KOMMYTUpPYeT TOK B LED-nnHelikax. OH ynpaBnsietcs
curHanom DIMOUT c BbiB. 1 U8601, a CTOK TpaH3u-
cTopa noaknwyeH k katogy LED-nuHeitku (-VLED).
AHoA LED-nuHelikn (+VLED) nogknoYeH K BbIXoay
DC/DC-koHBEpPTOpa B cOCTaBe ApaiiBepa.

Ona koHTponsa (yctaHoBKW) Toka Yyepes LED-nu-
HelKy C gaTuMka B Lienn BbIXO4HOrO ApaiiBepa
R8602-R8607 cHumMaeTcs HanpsxeHne u nogaercs
Ha Bxoj ycunutens own6kn FB UMC (BbiB. 14).
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LED-nunHelika, cocTosaLas n3 Heckonbkux (Koam-
4yecTBO 3aBUCUT OT Modenun TB), nogkntoyaeTcs K
cxeMe agpaliBepa yepes pasbem CN8603.

B nosbiwatouwem DC/DC-koHBepTOpe UCNOMNb3Y-
etca N-MOSFET Q8601 tuna AOTF4126
(VD8=100 B, 10=27 A, Rdson=24mOm npn VG=10 B) «
KOMMYTaLMOHHbI Anog WoTTkn D8601 Tuna
TSF20U100C (VRRW100 B, IF20 A), a By3ne WM
anmmnHra — N-MOSFET Q8603 Ttuna A04482L
(VD5=30B, 10=11 A, Rdson=15mOm npu VG3=10 B).

JnarHocTuka HemcnpaBHOCTEN
6noka nutaHna BM A 715C7574

[AwnarHocTuka atoro bl umeeTt He3HaUYNTE NbHbIE
OTNINYMNA OT BbILENPUBEAEHHON ANA NpeablAyLLEero
6noka. OHK 06ycnoBneHbl TEM, YTO B COCTaBe 3TOr0
BM nmeetca KKM. B aTom 6110Ke yCrnoxHeHa normka
nepektyYeHns U3 AexypHoro B pabounii pexum.
OHa flocTaTo4HO NoApPo6GHO NpuBeAeHa nNpu onuca-
HWUN paboTbl CXeMbl.

[lnarHocTuka HeucnpasHocTell LED-gpalisepa,
HecmoTpsA Ha npumeHeHne UMC gpyroro tuna,
HUYEeM He OT/IMYaeTca OT NpeablayLlei.

NnTepaTypa n NHTEepHeT-UCTOUYHUKN

1. Cepreii YrapoB. TenesnsnmoHHoe waccu Philips
TPM 16.1E LA — apxuTektypa, CEepBUCHbIE PEXUMbI
n perynuposka. PemoHT & Cepsuc, NeNe 7-8, 2021 r.

2. KoHbepeHLusa (hopymbl) N0 peMOHTY annapa-
Typsbl: http://monitor.net.ru/

3. dopyMbl MO PEMOHTY annaparypbl:
http://lwww.espec.ws
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Hwukonali Enarux (r. 3eneHorpag)

MnataynpaBneHna CV338H-U42/T42
Ana ymgposbix LED-TeneBnsopoB SmartTV

Ha OC Android (4yacTb 1)

K \ T n

AaHHbI* MaTEpPUanos Ha Web-caiitax 663 NUCbMEHHOTO Pa3peweHns peAaKkyum

NpecneayeTca B aAMUHUCTPATUBHOM W YTONIOBHOM NOPAAKE B COOTBETCTBUM C 3aKOHOM Pd.

B cTaTbe paccmaTpuBaloTCA CXeMOTEXHMKa, Ana-
FHOCTUWKa U peMOHT LndpoBbIX Smart TVLED-
TEeNneBM30pOB, BbINOHEHHbIX HA OCHOBE NATbI
ynpasnenuns CV338H-U42/T42 npoussogcTsa KHP,
paspaboTaHHON Ana EBpONEicKoro pbiHka B
2017 rogy. MynbTuMeAWAHbIA PYyHKUMOHAN NnaThl
obecneynBaeTCa BCTpPoeHHoi OC Android.

Ob6wue cBefeHNA N TeEXHNYECKNEe
XapaKTepucTukun

Mnata ynpaBnenus CV338H-U42/T42* npepctaB-
naet cob6oii KOMNeKCHoe pelleHne ANa Npon3BoA-
cTBa UnpoBbix XXK TeneBn30poB co CBETOAUOHOA

(LED) noacBeTKoli naHenei n MynbTumegnitHbIMun
hyHKUMAMU, TaK Ha3biBaeMble Smart TV ¢ ynpasns-
oweli nporpammoii Ha ocHoBe OC Android. OHa
BK/1IOYAET B CE6SA CUTHA/ILHYIO YaCTb, UCTOYHUK MK~
TaHuA 1 y3en ynpasiieHus CBeTO4NO0AHOV nojcBeT-
Kot XXK nanenu, B Poccuu Ha ocHOBe 3TOWi nnaTbl
Ha NpeAnpuUATUAX Pa3IMYHbIX KOMNaHUi NpPon3Bo-
AAT XK Tenesunsopsbl ¢ ¢ gnaroHanamu XK naneneii
oT 32 f0 43 AOIiMOB Noj pasnnMyHbiMu 6peHaamm, B
yacTHocTu. BBK, TELEFUNKEN, SUPRA, ENGLAON,
THLESUN u gpyrue.

B 3aBMCUMOCTMN OT YCTAHOB/IEHHbIX Pa3beMOoB U
BbIXO/JHOW MOLWHOCTN MHTErpMpoBaHHoOro 1-ka-
HanbHoro LED-apaliBepa noacseTku XK naHenm
MMeeTCA HeCKO/IbKO KOHUrypaumuii nnatbl
CV338H-U42:

- 7.T338HU421000.2A0. YctaHoBneHbl MC nams-

™1 DDR o6bemom 176 n eMMC o6bemom 4 6.

Mpun BXxogHOM ceTeBOM HanpsxeHun AC

OTnnuve mogamdukauuii nnat CV338H-U42 n CV338H-T42 3a-
K/l0YaeTcs BTOM. YTO y HUX B kayecTBe AeMozynaTopa Lnucposo-
ro curHana 0YB-T 12 npumeHstoTca pasHbie UMC — MSB102KT/
KA n ATBM7821B COOTBETCTBEHHO. B CBSA3M C 3TUM OT/NMvaeTCs
TOMOMOTMA NNAT U HEKOTOPble MO3ULMOHHbIE 0G03HAYEHNA KOM-
NOHEeHTOB. B cTaTbe NPUBOAUTCS TONLKO NMPUHLMNNANbHAS 3Mek-
Tpuyeckasn cxema nnatbl CV338H-U42.

Nell «PeMOHT & CepBuUC» HOAGPL 2021

90...264 B BbIx0OgHas MowHOCTb LED-gpaiiBepa
paBHa 25 BT, a BbixogHoe DC-HanpsixeHune
perynupyetcs B gnanasoHe 45...70 B. Ha nnate
ycTaHoBNneHbl pa3bemMbl EARPHONE, RJ45,
SCART, HDMI1, HDMI2, HDMI3, COAX, TV, PC
AUDIO, VGA, CI, MINI YPBPR IN, MINI AV IN,
USB1, USB2 (cm. puc. la, 16).
7.T338HU421000.2B0. Ha nnate yctaHOB/IEHbI
Takue xe, Kak U Ha npeablgylei nnare, pasb-
embl. YcTaHoBneHbl UMC namatu DDR o6bemom
176 meMMC o6bemom 4 6. Mpn BXOAHOM
HanpsxeHun AC 90...264 B BbIXxo4Has MOLWHOCTb
LED-gpaiiBepa paBHa 25 BT, a BbixogHoe DC-
HanpsxeHue perynupyetcs B gnanasoHe
65...100 B.

7.T338HU421000.3A0. Ha nnate ycTaHOB/IEHDI
Takue xe, Kak U Ha npeablgylein nnate, pasb-
emMbl. YcTaHoBneHbl UIMC namaty DDR o6bemom
176 meMMC o6bemom 4 6. Mpu BXOAHOM
HanpsxeHun AC 90...264 B BbIX04Hasi MOWHOCTb
LED-apaiiBepa paBHa 45 BT, a BbixogHoe DC-
Hanps)xeHue perynumpyeTcs B AnanasoHe
65...100 B.

7.T338HU421000.3B0. YctaHoBeHbl MIMC
namatn DDR o6bemom 176 n eMMC o6bemom

8 6. Mpu BxogHOM HanpsxeHun AC 90...264 B
BbIXxoAHas MolwHocTb LED-gpaiiBepa paBHa

45 BT, a BbixogHoe DC-HanpsxeHue perynupyer-
csl BAanana3soHe 45...70 B, Ha Heli ycTaHOBEHbI
Takue xe, Kak Ha NnpeAblayuux nnarax, pasbembl
(cm. puc. 1a, 6).

7.T338HU421000.3C0. YcTtaHoBneHsl MMC
namsaTn DDR o6bemom 176 neMMC o6bemom

4 6. Mpn BXxogHOM HanpsxeHun AC 90...264 B
BbIXOJHaA MowHoCTb LED-apaliBepa paBHa

45 BT, a BbixogHoe DC-HanpsaxeHune perynupyeT-
cs B AmnanasoHe 65... 100 B. Ha Heli nmetoTcs
Takue e pasbeMmbl, Kak 1 Ha nNpeabiAyLWnx

www.remserv.ru
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Puc. 1. PacnonoxeHune pa3beMoB Ha Moandukaumax nnatbol CV338H-U42/T42

Tab6nuua 1. TexHWYyeckne xapakTepUCTUKN TeNeBn30poB HA OcHoBe nnaThl CV338H-U42/T42

XK naHens

Ananorosoe TB

Uundgposoe TB

HY Bxop

YPbPr

Bxoabl HDMI

Mpoueccop

NHTepdeiic WI-FI

Cetb Ethernet (RJ45)

Ayaunosxop

Ayaunosbixop

Tvn

Pa3spelueHne
WHTepdeiic
HanpsbkeHne nutanus
[AvnanasoH yacToT
BxogHol nmneaaHc
CucTtemMbl LBETHOCTN
CuncTemsbl 3ByKa
Tenetekct

MamATb KaHanos
[AnanasoH Yactot
BxogHoii nmMneaaHc
CUCTeMbI LIBETHOCTN
LnpvHa nonocel

Tunbl MOAYNALUM CUTHANA

CucTtembl 3ByKa
BasoBble hyHKLMM
MamATb kaHanos
CucTeMbl LBETHOCTM

YpoBeHb curHana
YpoBeHb curHana
dopmartsl

dopmartsl

CPU

GPU

ocC

o3y

eMMC Flash-namaTe
YacToTa fuckpetnsaunu
Pa6ouas 4acTota
CraHpapT

CKopoCTb 06MeHa
PC Audio

CVBS Audio
JAunana3oH yactoT
BbIX0AHas MOLHOCTH

TFT-LCD/LED
1920x1080

OpHO- UNK ByxKaHanbHbIl LVDS

12/5B
47,25...867,25 My,
75 Om

PAL.SECAM

BG, DK, I, NICAM/A2
1000 cTpaHuy,

255

DVB-T/T2:VHF (42 230 MTu). UHF (474...862 MIw)

75 Om

MPEG-2 MP@ML, MPEG-2 MP@HL. H.264

7/8 My
DVB-T: QPSK, 16QAM,
DVB-T2:QPSK, 16QAM

64QAM
, 64QAM, 256QAM

MPEG-1, MPEG-2 Layer 1/2, DD. DD+

EPG, Subtitle, LCN, Tel
1000 (DVB-T/T2)
PAL/NTSC/SECAM
1Bp-p@75 Om
Y: IBp-p@75 Om, PbPi
480i, 480p, 576i, 576p,
480i, 480p, 576i. 576p,
Core 2 Duo CA7@ 13G
Mali-400MP2

Android 4.4.4
1r6/512 M6

4/8 T6

100 Mbps

2,4 MI'y,

IEEE 802.11b/g/n
10/100 Méut

00 My...15 My

letext (Europe). MHEG-5 (UK)

:0.7 Bp-p@75 Om

720p. 10801, 1080p
720p, 1080i, 1080p

2x8 BT @8 Om THD+NC10 %@ 1Ky
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Puc. 2. Bnok-cxema CUrHanbHO YacTu nnaThbl ynpaBnenna CV338H-U42/T42

nnarax, 3a ucknwveHnem pasbema SCART,

BMECTO HEero ycTtaHoB/ieHbl pa3beMbl TUna RCA

(uHTepdpeiic AV IN) (cm. puc. 1B).

CurHanbHasa yactb nnatel C\/338H-n4242 06-
pabaTbiBaeT CUTHa/bl aHaN0roBoro (CMCTEMbI LBET-
HocTn PAL/SECAM) n undgposoro (ctaHgapTbl
DVB-T/T2) TeneBugeHus, a Takke BUAEOKOHTEHT,
cxaTblii no ctaHgapTy H.264. OCHOBHblE BO3MOX-
HOCTW TENEBU30POB HAa OCHOBE Nnathbl
CV338H-U42/T42 npueepeHbl B Tabnuue 1. Kpome
Toro, TB umew T USB MKV-Bugeonneep, peannso-
BaHHbIi NPOrPamMMHO, KOTOPbIV NO3BONSET BOCMNPO-
M3BOAUTL PasfinyHble TUNbl Megunadaiinos (cM. Ta-
6nuyy 1) yepes uHtepdeliic USB (Bepcusa 2.0).
Mneep coBMecTuM ¢ haiiloBbIMK cUuCTEMaMK
FAT-32 n NTFS, B nankax noggepxusaetcsa go 500
haiinos.

MOMMWMO 3TOro BO3MOXHOCTW NNathl JONONHAET
BCTPOEHHbI 6ecnpoBoAHbIl nHTepdeiic WI-FI
ctaHgapra |IEEE 802.11 b/g/n, OH BbINONHEH Ha OC-
HoBe BUC MT7601 cdmpmbl Mediatek.

Ne 11 «PeMOHT & CepBuc» Hoa6pbL 2021

CurHasibHas yacTb naaThbl
ynpaBneHna CV338H-U42/T42

MpepacTaBneHne 06 apxnTekType CUTHaNbHOM
yacTtn nnatbl CV338H-U42/T42 paet ee 610k-
cxema, koTopast npusefieHa Ha puc. 2. OHa peanu-
30BaHa Ha OCHOBE O/JHOKPUCTaNbHOTO LM PoOBOro
TB npoueccopa (MM nan SoC — System-On-Chip)
W2tuna MSD6A338ST chmpmbl MStar [1]. 3T1a
UMC o6beaunHsaeT B cebe MynbTUMeUiiHbIA YHU-
BepcasbHblii AV-fekofep, 4eMoAyNATOP BUAEOCHT-
Hana MY (VIF), agemoaynatop DTMB**, Takxe 3BYyKO-
BOli 1 BueonpoLeccop BOJHOM ycTpolicTBe. 3TO
no3BO/IAeT 3HAUNTE/IbHO COKPaTUTb 06LLYI0 CrieLm-
dhukauuto n caenatb MSDBA338ST MOLLHLIM pelue-
HWeM AnsA npousBoAcTBa TeneBn3opoB Smart TV.
Ha puc. 3 npuBefeH parMeHT NpUHUUNMANbHO
CXeMbl Nnathl C NPOLLECCOPOM 1 y3namu, obecneyu-
BalOLWUMK ero PyHKLNOHNPOBAHME.

** DTMB ( Digital Terrestrial Multimedia Broadcast ) — 310 ku-
Taiickuit cTaHgapT UMpoBOro TENEBUAEHUS A1 MOBUNBHBIX W
CTaluMOoHapHbIX yCTPOWCTB.

Www.remserv.ru
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Ta6nuua 2. KntoyeBble KOMMNOHEHTbI N1aTbl CV338H-U42 1 nx BapnaHTbl 3aMeHbI

Tun anemenTa MosnunoHHoe o603HaueHmne Cneuudukauus MpoussoauTens
MSD6A338SXG MST
Mpoueccop u12 MSD6A338ST MST
MSD6A338SXE MST
24MHz 20PF +10PPM HC-49US TKD
Ksapuessii XT2 24MHz 20PF +10PPM HC-49US RS
pesoHatop 24MHz 20PF + 10PPM HC-49US zG
XD1 24M-20PF+20PPM HC-49S TKD
24M-20PF120PPM HC-49S RS
R842 Ratael Micro
uT1 MxL661 MAXUNREAR
TDA-18275A NXP
SneMeHThI TioHepa RDA5160 RDA
CDT-9NT372-RF01 R842 CDT
uTs ST52WR-2A-EJ R842 GSD
CHAMPION ASIA
RONG HUI
MILLION SOURCES
TREASURE
Mnata (PCB) - CV338H-U42 QUCHENXIN
EAGLE
DINGTAI
ZHONGSHENGLONG
FENGUDA
THGBMDG5D1 LBAIL(4GB) TOSHIBA
VIMC namsti U9 KLM4G IFEPD-B031(4GB) SAMSUNG
eMMC
KLM8G1GEME-B041(8GB) SAMSUNG
RDA3118E RDA
MC ym34 UAL VA2221 VIVA
TPA3110 Tl

Mepeyncnnum ocHOBHbIE (hYHKLMOHANbHbIE BO3-

MOXHOCTU npoueccopa MSD6A338ST:

* MynbTuspaepHblii ARM-npoueccop.

« 30-rpadmyecknii npoueccop Ha OCHOBE My/bTK-
apepHoro rpadmyeckoro Mr.

e [lemynbTunaekcop TpaHcnopTHoro notoka (TS) ¢
yacToToil auckpeTusaumn 120/24 M6ut (napan./
nocneg.).

* Bugeopekopgep ctaHgapta HEVC/H.265 ¢ nog-

AepxKoi paspeweHns ao 4096x2160@60fps

6uTpeiiTom 100 Mbps.

Bugeopekogep ctaHgaptos VP8, VP9, AVS/

AVS+, RealMedia n AVC/H.264.

Bupeopnekoaep ctaHgaptoB MPEG-2/4.

* AnnapaTHblii gekogep rpacuyeckux oopmaTtos
JPEG (po 1280x720@30fps) u PNG/GIF (go
8192x8192, 8 6uT).

« [flekopep curHanos NTSC/PAL/SECAM.

* MynbTUCTaHAApPTHLI ayanonpoueccop (4emo-
pynatop BTSC/A2, NICAM/FM/AM).

wWww.remserv.ru

.

.

[Nekogep aygnodopmatos MPEG-1 MPEG-2
(Layer I/ll), MP3, DRA, Dolby Digital, (AC-3)
Optional, AAC-LC, HE-AAC, WMA. WMA9 Pro u
Dolby Digital Plus .

AypunouHtepdeiicel: 3 L/R-Bxoga, 2 L/R-Bbixoga,
SCART, 125, S/PDIF, HDMI ¢ chyHkuneii ARC.
[lBa aHanorosbix Bxoga RGB (PC RGB Bxof ¢
paspeweHnem go SXGA@75 Iy).
CoemecTumocTb ¢ HDTV no Bxogam RGB/YPbPr/
YCbCr.

Bxoabl DVI/HDCP/HDMI: 3 Bxoga HDMI/DVI
(HDMI 1.4b, HDCP 1.4/2.2).

BbixogHoOW 1/2-kaHanbHbIi 8/10-6UTHbIW MHTEP-
elic LVDS, coBmecTuMOCTb ¢ naHenamu go Full
HD (1920x1080@ 60 I'y (LVDS 2-kaH.).
Moapepxka pexuma 60 My 3D (4epeccTpoyHasn
pasBepTka).

Bupgeosbixos komno3sutHoro MNUTC.
NemoaynaTtop Bugeocurdana M.

NemopynaTtop ctaHgapta DTMB.
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AMP-MUTE

BRI_ADJ

>

ANTPWR_ON/OFF>
Demod-RST  /

HPIN « —

HeatSink

Mpoueccop Ul2, cxema cucTemHoro cépoca, pesoHaTop, nopT UART, pasbem knasnaTypbl

wWww.remserv.ru

SCAHT 5W
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Fs GPIO PM[JJPMTX
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GPIS5 PM6 L GPIO PV

He GPIO PM6L
AVP-MUTE “ Rs~ GPIO PMI7)

%\JAGSR

—«I2C-SDA
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n

GPIO_PM[g)
GPIO_PM[9]| | (V100)
GPIO” PM(10|/ (VID1)

KEYO
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paNEL onvorF SAR
SAR3I(VID*) i

SAR5<5V MONITOR)

PWM_PM
BRI.ADJ
PWM
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TTL/LVDS/Hini_LVOS/EPI

LVSVNC/ LVAO-" RLVS-/ *

1+/RLVA* [

R, ODDf711LVA2 1 RLVS | EPI7-
R_ODDJ6| LVA2* RLV3* tEPI7*

R 00D(5) | LVACLK |RLVCK | EPIfr
R ODDJ4) / LVACLK* | RLVCK+ mEPI6*
R.O0O0pilLVA3 | RLV2-1EPI5-
R_ODD(2] | LVA3* | RLV2* | EP15»

G_0DOJ7) / LVBO-1RLVO-1EPI3

LVDS o« 000(6) LVBO* / RLVO* | EPI3«
0O0D[5) | LVBL- i LLV5-1EP12

G OOOfA]ILVBHI LLV5* -6PI2*

G 000(311LVB2-1LLV4- / EPI1

Gj5002] I LVB2* t LLVA* 1& *\\+

G 0O0D|1) | LVBCLK-/ LLV3-1 EPIO-

G ODDIOI | LVBCLK* LLV3* / EPttb

pwM2/IRE_oump_rLac PWM
PWM3/SCKM2TTX2 i

PWM4/SDAM2/FX2/IRE_OUT

DDCA

B.000(3]1 I LLVA OPT P -
B 000(2} I *ILLV1* , FB

B 00OL)M/ LLVO-/ EIO ::%'
B 000(0) / * I LLVO*/ HCONV

Socaba  12C/UART

RESET
IRIN
Jiuc
Config
UART&I2C
1f2
R11. -OR/NC W
R16".-.OR/NC »C I
J*20 0, .OR/NC NC

»3v_sianao
<«
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TENEBU3NOHHAA TEXHNKA

Puc. 4. dparmMeHT NpUHUUNMANbHOK 3N1eKTPUYECKOi CXxeMbl
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eMMC

EMMC_CLK
emvc CBP

JL

W6
w5

D3 RESET

VDDJF1  VDD1
VDDJF2  VDD2
VDDJF3Q VDD3
VDD_IF4> VDD4
VDD_IF53VSS11

VSS9

Vss4 VSS10
VSS5 CREG/VDDI
INAND

J

TENEBU3NOHHAA TEXHUKA

EMMC VIO *J3V_Normai

l)) I» . L ’
QO HieV COHieu"C

nnaThl CV338H-U42. MHTepdelicbl Cl n NAND Flash. NamaTb eMMC
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Puc. 5. dparMeHT NPUHLMNNANBLHON 3/1eKT PUYECKOW CXeMbI NiaThbl
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TENEBU3VNOHHAA TEXHUKA

WHTepdelickl Ethernet n USB 2.0 gnst acppekTus-
HOTo NOAKMYEHNs K VIHTEpPHETY 1 ycTpoiicTBam
XpaHeHUs AaHHbIX.

WHTepdeiic 32-pa3pagHoii namatn DRAM Tuna
DDR3.

WHTepdelic Cl gna nogkNoYeHNs yCTPOWCTB
PCMCIA.

* B/IoK ynpaBneHns nuTaHneM C AeXypHbIM pexu-

MOM.
* Pa6ouune HanpsxeHus nutanusa 1,15 B (Core),

1,5 B (DDR) u 3,3 B (1/0, Analog).

« Kopnyc: 387-BbiBOAHbI BGA.

KntoueBble KOMMOHEHTbI NAaTbl, X BO3MOXHbIE
BapuaHTbl 3aMeHbl (MTPOM3BOAUTENN) NPUBEAEHbI B
Tabnuue 2.

YnpaBnswuee nporpaMmmHoe o6ecneyeHne MM
XPaHUTCA B MUKPOCXEMe aHeproHe3aBnCcUMOii
NAND-Flash-namatu Tuna eMMC o6bemom 4/8 '
(3aBMCUT OT KOHUTypaLmmn nnatbl, CM. BblLE).
WMC nogknioueHa k MM yepes 8-pa3pagHblii na-
pannenbHblii HTepdec.

Ana ctabunusaunn TakTOBOW YaCTOTbl BHYTPEH-
Hero reHepaTopa k MIM nofkntoyeH KkBapLueBblii pe-
30HaTop XT2 yactoToit 24 MIy. CurHan CUCTEMHO-
ro cépoca System-RST chopmupyetcs RC-uenbio
R238C265.

Ha nnaty ycTaHoBMeH rm6puaHblii ToHep UT3 ana
npuema CUrHasoB aHanorosoro v yuposoro TB
Tnna CDT-9NT372-RF01 (puc. 5) unu ero aHanor
ST52WR-2A-EJ R842. MNopaepxuBaemble TIOHEPOM

cTaHAapTbl BKOYalT aHanorosble PAL, SECAM
NTSC v yuncdposble DVB-T/T2. UMC UT1 tuna R842
B COCTaBe TIoHepa npeobpa3yeT BXoAgHoOW PY cur-
Han BbIGpPaHHOro Nosb3oBateniemM gnanasoHa vya-
ctoT B curdansl MY VON, VOP, koTopble nogarTcs
Ha BXOZ fieMoynaTopa aHanoroBblX CUrHaN0B B CO-
ctaBe MIM. Ans gemoaynaumm LM poBbIX CUTHANOB
ctaHgaptos DVB-T/T2 ncnonb3yeTca BHEWHWUIA fe-
moaynsatop Tuna ATBM7821 (nnata CV338H-U42)
nnn MSB102KT/KA (nnata CV338H-T42). C ero Bbl-
xoga undgposoli curHan TS_DO-TS_D7 B napan-
nenbHom Buae nogaetca Ha MM U12. TioHep nge-
MoAynAaTop ynpasnswTcsa npoyeccopom Ul2 no uH-
Tepdheiicy C (curnansl 12C-SCL, 12C-SDA), ycune-
Hue Tpakta MY perynupyetcs curHanom APY IF
AGC, koTopblii Takxe BblpabatbiBaeTcs MI.

OKOHYaHue B CMeAyoL eM HoMepe.

JinTepaTypa n UHTEPHET-UCT OYHUKN

1. MSD6A338ST All-in-one DTV Processor.
Preliminary Product Brief Version 0.1. 2015 MStar
Semiconductor, Inc.

2. DopyM no peMOHTY 6bITOBOI TexHUKN: https://
monitor.net.ru/forum/

3. ®opyM no peMOHTY 6bITOBOW TexHuKK: http://
monitor.espec.ws/

4. dopym: https://4pda.to/forum/

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

N3patenbctBo «COJIOH-NMPECC» npeacrtaBnsaer

Kak kynutb

TEJTEBN3OPLI

OdhopmuTe 3akas Ha
caiite www.solon-press.ru
WAM NpULINUTe 3asBKY HA
aapec
knigarsolon-press.ru
Tenedoksl AnA cnpasok:
8(495)617-39-64.
8(495)617-39-65

LieHs! Anst npejonnats!
AeliCTBUTENbHbI
A031.12.2021
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SAMSUNG, TOPU3OHT-
PEFYMPOBKA 1 PEMOHITI

LED-TeneBnsopbl
SmartTVu3ln

vycayrn
nouyThl
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tOpwnii MeTponaBnoBcKuii (r. TaraHpor)
YCTpONCTBO U peMOHT AV-pecnBepoB
«Harman Kardon AVR 760/660/460/360/260/160»

MepeyncneHHble B Ha3BaHuUK
cTatbn AV-pecusepsbl c ycunurte-
nAMKU Knacca AB oTHOCATCA K n-
Helike 3ByKOBOI1 annapatypbl
komnaHuu Harman Kardon
2009/2010 rogos, BbinyckaeMoi
nog norotunom Harman/Kardon®
Designed to Entertain™. B aToT
nepuog kKoMmnaHus Bbinyckana v
Apyrve BuAbl 3ByKOBOI annapa-
Typbl knacca Hi-Fi, Takvne kak cTe-
peocuctembl cepun MAS100/110
(CD, TioHep, ycunuTenb), KOM-
NNeKTbl JOMALIHEro KnHoTearpa
HS350/250, HS200/200WQ (cM.
[1]), cTepeopecuBepsl
HK3490/3390. CeegeHus, npu-
Be/leHHble B CTaTbe, MOXHO
Takxe Mcnonb3oBaTb NP PeMOH-
Te AV-pecusepos AVR7550HD,
AVR755/655/355/255/155.

BHewHwnii Bug chnarmaHckoi
mogenun AVR760 nunelikn AV-pe-
CYBEPOB KOMMNaHMMN NnoKasaH Ha
puc. 1, annapar ¢ BbIXOAHOW
MouwHoCTb0 100 BT Ha kaHan
nogaepxusaeT KOHurypaymo
7.2. Apyras mofenb 31Ol NUHei-
Kn AVR660 nogaepxxvBaeT KOH-
durypauyuio 7.1 n obecneunsaeTt
BbIXOAHYI0 MOLWHOCTL 85 BT Ha
KaHan.

MprBenem OCHOBHbIE 0COGEH-
HOCTU U XapakTepuUCTUKN MoLenu
AVR760 (AVR660):
¢ BbIXO4Has MOWHOCTb B

cTepeopexume 100 BT (85 BT)

Ha KaHas Ha Harpyske 8 Om

npu THD=0,07 % B nonoce

yacTtoTt 20 ly-20 kly; B 7-ka-

www.remserv.ru
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vpa AaHHbIX MaTepnanos Ha W eb-caiiTex Ges oro PraL
npecneayeTca B aAMUHUCTPATUBHOM U YTONOBHOM NOPAAKE B COOTBETCTBIM C 3aKOHOM P®

>

Puc. 1. BHewHunit Bug AV-pecuBepa «Harman Kardon AVR760«

Ha/lbHOM pexume — 85 BT
(75 BT) Ha kaHan,

0 OTHOLWeHNe «CurHan/wym» He
MeHee 100 b, B MHOTOKa-
HasbHbIX pexumax 40 ob
(Dolby ProLogic), 55 g6 (Dolby
Digital/DTS), 70/68 b (YKB
YM TioHep MoHO/cTepeo),
nosoca nponyckaHus
10 MNy...130 klu.

* Pasbembl, nHTepdelicbl: RCA,
HDMI (4 Bxoga, 1Bbixog),
RS-232, Ethernet RJ-45, USB.
undgpoBble ayano (koakcnanb-
Hble 1 onTuyeckue), S-Video.

« [lekogepbl MHOTOKaHaNbHOro

3Byka: Dolby ProLogic, Dolby

ProLogic Il, Dolby Digital, Dolby

Digital EX, Dolby Digital Plus,

Dolby TrueHD, DTS, DTS

96/24, DTS ES Matrix 6.1, DTS

ES Discrete 6.1, DTS Neo: 6.

MoTpebnsemas MOLHOCTb:

170... 1220 BT; rabapuTbl:

440 x 165 x 435 mm; Bec: 20 kr

(19 «r).

TecTupoBaHue mogenun

AVR760 B 2010 roay nposoaunaun
COTPYAHUKN OTEYECTBEHHOTO

XypHan Stereo & Video, akcnep-
Tbl OTMETUIN BaXHYI0 0CO6EH-
HOCTb annapara paéoTartb ¢ uud-
poBbIMY chaitnamu yepes UHTep-
eiic Ethernet (MK, undposoe
pagvo n T.n.) n USB (iPhone/
iPod), a Takxe BO3MOXHOCTb
BCTpanBaHUsi B MHOTOKOMHATHbIE
CUCTEMbl C BHELWWHUM MPUeMHU-
kom UK Y.

Apyrne mogenun AV-pecusepos
13 paccmMaTpusaemoro psaja oT-
nnyalTca MeHblell BbIXOAHOW
MOLLHOCTbI U (PYHKLMOHANBHO-
CTbiO:

- AVR460: koHurypayma 7.1,
PBx=7 * 65 BT;
AVR360/260: 7.1. PBx=7 *
50 BT;

- AVR160: 5.1, Peot=5 * 40 BT.

YcTpoiicTBo AV-pecusepos

6yaem paccmaTtpuBaTb Ha Npu-
Mepe mogeneit AVR760/660
(NonHoe HauMeHoBaHUe eBpo-
nenickNX NCNOMHEHNA annapaToB
AVR760/230, AVR660/230), ux
cHOpPOUHbLIA YepTex u cxema
MeXG6/10YHbIX COeAUHEHN npu-
BefleHbl Ha puc. 2 n puc. 3 cooT-

Nell «PeMOHT & CepBNUC» HOA6pPL 2021
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Puc. 3. Cxema MeX6/104YHbIX
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CXeMbl K cTaTbe «YCTPONCTBO 1 peMOHT AV-pecuBepoB
,Harman Kardon AVR 760/660/460/360/260/160“»

Puc. 5. MpuHuynnuanbHaa anekTpuyeckas cxema

Hi

nnatbl Processor PCB (gns mogeneii AVR7550HD/760/660) (1/3)

Ne \1..PeMOHT & CepBuUC» HOA6PL 2021

Hauano pucyHka Ha cTpaHuLe XV


http://www.remserv.ru

woooood

n*Gx
ADVA
LY TvA
9 -
o&RTt
« PHT
6 chire
SHITE
ATUIB0
2Bl
RIBD
_ 1PPSVBN).

Ne 11 «PeMOHT & CepBuUC» HOs6pL 2021

#1061

({0

usn

R132
100K

Puc. 5. MpuHymMnnansHasa anekTpuyeckasa cxema nnatbl Processor PCB (ana mogenei AVH”tjsurtD/760/660) (2/3)
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Puc. 6. MpuHUMnuasibHasa 31eKTpuyeckas cxemMa 6/10Ka ocHosHbIx ycunutenei (Main Amp) (ana mogeneii AVR760/660) (2/2)
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3Byka (Surround Amp) (gns mogeneit AVR760/660) (1/2)
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3ByKa (Surround Amp) (ans mogeneii AVR760/660) (2/2)
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Puc. 7. MpuHUMNuanbHasn anekTpuyeckas cxema 610ka ycunurenen o6vemuoro

X Ne1l «PeMOHT & CepBuC» HOAOPb 2021



EMOHTHWKA

X1

Nell «PeMOHT & Cepsuc» Hos6pL 2021

FROM INPUT B'D

INPUT B

NPUTBTI

Puc. 10. MpuHuunuanbHan anekTpuyeckan cxema 6noka ycunurenei (1/2)
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Kas cxema 6noka ycunuteneit (2/2)
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Puc. 5. MpuHuunuanbHasa anekTpnyeckas cxema nnatbl Processor PCB (gna mogeneii AVR7550HD/760/660) (3/3)

XVI  n 11 «PeMoHT & CepBuc» Hos6ps 2021 MpofoKeHne pucyHka Ha cTpaHvue |

coefnHeHun moaeneii AVR760/660
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Puc. 4. O606WeHHan CTPYKTypHas cCxeMa 3ByKOBbIX TpakToBAV-pecuBepoB

E A

Nell «PeMOHT & CepBUC» HOS6pb 2021
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BETCTBEHHO (CXEMbI TaKxe feii-
CTBUTE/IbHbI A4NA MOoAeNn
AVR7550HD).

Mpusegem Part No OCHOBHbIX
y3nos mogeneit AVR760
(660/755/650/750):

Mosunumna 35 — BXxoAHOW

onTuyecknin moaynb

HJSTORX177L MODULE,

OPTICAL (RX).

Mo3nuymna 48 — rnaBHbIl

cunoBoit TpaHcgopmartop,

CLT5W031ZU TRANS MAIN

POWER.

Mo3numnsa 65 — BeHTUNATOP,

CFNGF12310XS, MOTOR, FAN

(30 X30 x 20 mm, 12V, 5000

RPM, 300 mm).

Mo3nyna 85 — moaynb TOHe-

pa, CNVMB114MW1-81.

Mo3nyma 91 — BeHTUNATOP,

CFNGF12925HS, MOTOR,

FAN (92 x 92 x 25 mm, 12V,

3500 RPM, 300 mm).

« MMnata nepepAHei naHenn —
COP12040B, Front PCB Ass'y
(AVR755).

* [naBHasa nnata — COP12037E,

Main PCB Ass'y (AVR650EU),

COP12037C (AVR750EU).

Mnata ycunuteneih 06beMHOro

3Byka — COP12044E,

Surround PCB Ass’y

(AVR650EU), COP12044C

(AVR750EU).

Mnata unpoBOro cUrHanNbHO-

ro npoueccopa —

COP12038E, DSP PCB Ass'y

(AVR660EU), COP12038C

(AVR760EUV).

* Mnata uHtepgeiicoe HDMI —
COP12041 B, HDMI PCB Ass'y
(AVR7550HD).

« Mnata npouyeccopa —
COP12042E, Processor PCB
Ass’y (AVR650EU),
COP12Q42C (AVR750EU).

Www .remserv.ru

Mnata NCTOYHWUKOB NUTa-

Hus — COP12043F, Power

PCB Ass'’y (AVR660),

COP12043H (AVR760).

¢ Mnata Bugeo — COP12045E.
Video PCB Ass'y (AVR660),
COP12045B (AVR755).

« Mnarta conpouyeccopa —
COP12050B, SUB PCB Ass'y
(AVR755)

PAf 3N1EKTPOHHbBIX KOMMOHEH-
T0B AV-pecuBepoB,B TOM yucne
CUNOBble TPAH3UCTOPbLI 3BYKOBO-
ro TpakTa, BXOAST B COCTaB
y3/10B pPaAnaTtopoB OXNaxXAeHus,
nepegHei naHenn n HWXHero
OCHOBaHMWA annpeTos.

YCTPOWCTBO 3BYKOBbIX Tpak-
TOB paccmaTtpuBaembix AV-pe-
cusepoBs B 06lieM BuAe npej-
CTaB/IEHO Ha CTPYKTYPHOIA
cxeme (cm. puc. 4). MpuHumnu-
anbHasa afnekTpuyeckas cxema
npoueccopa(nnartsl Processor
PCB) mogeneii
AVR7550HD/760/660 npusege-
Ha Ha puc. 5 (cm. Bknagky). Ha
nnarte peann3oBaHbl pasfinyHble
aHasnoroBble y3/bl 3BYKOBbIX
TPaKTOB annapaToBs, BbIMOJIHEH-
Hble B OCHOBHOM Ha onepayuoH-
HbIX yeunutensax NJM2068M,
NJIM4556AD VN ancKpeTHbIX
TpaH3ucTopax, Takxe B cxeme
MNCNONb3YITCA KOMMYTaTOPb!
aHasnoroBblX CUTHAN0B Ha MU-
Kpocxemax TC9273CFG-004,
TC9162CFG u perynsatopsbl
rpomkocTn TC9482BFG.

Bxogauwue B cocTas nnathbl
npoueccopa CABOEHHbIe Mano-
wymsAwmne OY NJM2068 cupmbl
JRC (New Japan Radio Co.. Ltd)
BbIMYCKAKTCS B pa3/IM4HbIX KOpP-
nycax (SIP, DIP, SMD; ucnonHe-
Hne NJM2068M - B kopnyce
SSOPS8).

BWAEOTEXHUKA#

MpuBefeM vx OCHOBHbIE Xa-
paKkTepucTuKu:

HanpshkeHne NUTaHns.

+4...18 B:

- uckaxeHuss THD He 6onee
0,001 %;

- yposeHb wyma: 0,56 mkB
(TMnoBoe 3HaueHue),

- BbICOKasi CKOPOCTb HapacTaHus

(Slew Rate): 6 B/mkc;

nonoca eAMHNYHOro yCUNeHus;

27 Mrluy;

- nopasneHue nynbcauunii

NCTOYHMKa NuTaHus: 120 gb.
Mukpocxema TC9273CFG-004

ABNAETCSH aHanorom 6a3oBoi

MMC TC9273F cbupmebl Toshiba B

Kkopnyce SOP28, npeacrasnsio-

e co60oit KOMMYyTaLMOHHYIO

mMaTpuLy, npegHasHauyeHHyio Ans

pasnnyHoro 3BykoBoro o6opyno-

BaHNsA. OCHOBHblE 0CO6EHHOCTH

MUKPOCXEMbl:

- 2x HO-kaHanbHbllaHanoroBbIi
KMOIN kommyTaTtop c ynpasse-
HWe no nocnefoBaTeslbHOMY
NHTepdeiicy;

- ofHononspHoe 8...18 B (VDD-
GND) unn gByxnonsipHoe
16...34 B (VDD-VSS) Hanpsixe-
HUA NUTaHUS;

- pabounii gnanasoH 4acToT: He

MeHee 1My,

CONpOTUBNEHNE OTPbITHIX

kaHanos: 80 ..100 Owm;

06Nt ypoBEHb rAaPMOHMK

(THD): He 6onee 0,001 %;

YPOBEHb BbIXOAHOTO LWyMa:

1 mMkB;

pasfeneHne mexay kaHanamu:

He meHee 100 gb.

BblCOKOBONIbTHAA KOMMYTaL M-

OHHas mMaTpuLa aHasoroBbIX CUT-
Hanos TC9162CFG aBsnsaetca
aHanorom 6asosoii UMC
TC9162AF chupmel Toshiba, Bxo-
nswei B coctaB cepumn TC9162/
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TC9163/TC9164AF/AN, npeg-
cTaBNALLWMX CO60W KOMMYTaLN-
OHHble KMOTI martpuubl pas3nuny-
HOIi apXUTEKTYpPbl, BbINOIHEHHbIE
B Kopnycax SPDIP28/SOP28. Oc-
HOBHble xapakTepuctukm MMC
37Ol cepun 61U3KM K COOTBET-
CTBYIOLLUM XapakTepucTukam
paccMOTpPeHHOI Bbllle
TC9273F/N.

LlecTukaHanbHbli CUCTEMHBIN
3/1EKTPOHHBI perynaTop rpom-
KkocTn (Master Volume)
TC9482BFG siBnsieTcA aHanorom
6a3oBoli Mukpocxembl TC9482F
cdupmbl Toshiba B kopnyce
SOP28, pa3spaboTaHHO ans
npUMeHeHns B ayamnocucTemax
knacca Hi-Fi (Ha nnate npouec-
copa paccMatpuBaeMbix Moge-
nei ncnonesytTtcs gse UMC —
1C1006, 1C1007).

OCHOBHble 0CO6EHHOCTU U Xa-
pPaKTepPUCTUKN MUKPOCXEMbI
TC9482BFG:

- OuvanasoH perysupoBKU FpoM-
kocTu: ot 0 ob fo -95 gb ¢
warom 1a6;

- WeCTb KaHanoB peryanmpoBku
TPOMKOCTMW C He3aBUCUMbIM

ogHononapHoe (6... 18 B) un
AsyxnonsapHoe (12...34 B)
nuTaHue;

- BO3MOXHOCTb 06beANHeHUs
no 4 UMC c ynpassieHneM no
0/HOI ynpaBnsioueil WwWuHe;

06Kt ypoBEHb rapMOHMYe-
cknx nckaxenue (THD): He
6onee 0,005 %;

- YpOBEeHb BbIXOAHOTO LIyma!

1,2 MkB;

- pasgeneHve kaHanos: He
meHee 80 gb.
MpuHuMNuanbHasa anekTpuye-

ckasi cxema 6/10Kka OCHOBHbIX yCU-

nuteneii (Main Amp) mogenei

AVR760/660 npusefeHa Ha

puc. 6 (cM. Bknagky), a 6n1oka

ycunutenei o6 beMHOro 3Byka

(Surround Amp) — Ha puc. 7 (Ha

BKNnagke).

O6a 6/10Ka BbINO/THEHBI NOJTHO-
CTbl0 Ha AUCKPETHbIX KOMMNOHEH-
Tax U CMOHTMPOBaHbI Ha COOTBET-
CTBYOLME paanatopbl oxnaxme-
HUA (CM. puc. 2). BNOK OCHOBHbIX
ycunuteneii o6ecneunsaet pa6o-
Ty (PpOHTaNbHBIX W ThINOBbIX Ka-
Hanos AV-pecuepoBs(uenun FL-
OUT, FR-Out, SL-Out, SR-Out),
BXOAHble CUTHasbl KOTOPbIX NO-

10

cTynatwT yepe3 pa3bem P103.
Ycunutenu Bcex KaHanoB BbINO/-
HeHbl M0 OJUHAKOBLIM CXeMaMm Ha
6UNONAPHBLIX TPAH3MCTOPaXx, Bbl-
XO/Hble Kackafbl ycunutenei Bbli-
NOMHEHbI HA KOMN1EMEHTAPHbIX
napax MOLHbIX TPAH3UCTOPOB,
YCTaHOB/IEHHbIX HA pajguatopax
oxnaxpgeHusa (Ha cxeme obsepe-
Hbl MYHKTUPOM). OCHOBHbIE Xa-
paKkTepucTukn KoMmnaemeHTap-
HbIX Nap TPaH3NCTOpPOB:
¢ 2SC5358-R, 2SA1986-R -
MOULHble BUNONAPHBIE TPAH3N-
cTopbl hupmbl Toshiba, peko-
MEHA0BaHbl ANA NPUMEHEHUA B
YCUIMTENAX 3BYKOBbIX CUTHA-
nos knacca Hi-Fi ¢ BbIxogHOM
MoLLHOCTb0 go 80 BT. Mpubo-
pbl BbINO/THEHBbI B KOpMyce
2-16C1A no knaccudumkaymm
Toshiba. MakcumansHo gony-
CTUMble NnapameTpbl TpaH3n-
CTOpOB: UK3=+230 B, K=+15 A,
ppacc=150 BT; [lpyrne xapakre-
puctukmn: h)e=55...160 (npun
¥=1 A), nkeHA=+1.5 B (npwn
IK=8 A), ft— nopsagka 30 Mru.
BaxHbIM Ans peanusauum
BbICOKOKA4YeCTBEHHOIO ycune-
HUA 3BYyKa B CXeMax Ha KOM-

COLLECTOR CURRENT Ic (A)

ynpaBneHuem;
VCE (sat) -
0.1 1
Collector current  |¢ )
nc. o.
SA198
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Puc. 9. MpuHuynnmnanbHasa anekTpuyeckas cxema cyébnnaTsl (SUB PCB)

nneMeHTapHbIX TpaH3ncTopax
ABNAETCA TOXAECTBEHHOCTb
XapakTepuCcTUK HacblLWeHns
npn6opoB N-P-N n P-N-P,
COOTBETCTBYIOULME XapakTepu-
CTUKn npuéopos 2SC5358 un
2SA1986 npusefeHbl Ha
puc. 8.

e 2SCA4883A, 2SA1859 — nna-
HapHo-3anuTakcuanbHble
TpaH3nNCTopbl B KOpnyce
TO0220F npepHa3HayeHbl 4ns
pa6oTbl B Ka4YecTBe ApaiBepos
ycunuTeneit MOLWHOCTN 3BYKO-
BblX 4acTOT. OCHOBHble napa-
MeTpbl NPM6GOpPOB:

N kavakc=-180 B, kmMakc=x2 A,

Ppocc=20 BT, h,0=60...240,

nkaHac=1 B (npu ¥=0,7 A),

f,=120 MT'y.

KOMMNOHEeHTbI cuctembl NnuTa-
HUsA paccmaTpuBaembix AV-pecu-
BEPOB pasMel|eHbl Ha Pas/IMyHbIX
nnatax annapaToB, B TOM uucne,
Ha naarte NCToYHMKa NUTaHNSA.

HanpsxeHne nutaHua +55 B un
-55 B ana BbIXOA4HbIX Kackajos
OCHOBHOTO 6/10Kka ycunutenei
noctynarwT yepe3 pasbem N102

WWw.remserv.ru

OT BbINPAMUTENA Ha cybnnarte
(SUB PCB), npuHuyunuanbHas
3aneKkTpuyeckas cxema KoTopoi
npusegeHa Ha puc. 9. KoHgeHca-
TOpbl (hUAbTPa 3TOr0 BbINPAMU-
Tens 15000 mk® x 63 B (C151,
C152 Ha puc. 6). Ha cxeme

puc. 6 nokasaH 1 He BXOoAALMIi B
coctaB 6/10ka OCHOBHbIX YyCUNN-
Teneii rnaBHbIi CUNOBOW TpaHc-
copmarop.

B cocTas 6/10ka OCHOBHbIX yCU-
nuTenein BXoAAT HECKONBKO Bbl-
npamuTeneii n ctabunusaTtopos
HanpsXeHna: BbINPAMUTENb
D140, C 153, C 154 chopmupyeT
HanpsxeHua +23,5Bun-23,5B
(Ha cxeme uenu +22,8 Bun
-22,8 B), siBNsAlOLWMecs BXOAHbI-
MU Ana ctabunmsaTopos
KIA278R15PI (IC133) Ha Hanps-
xeHue +15 B, KIA7915PI (IC134)
Ha HanpsxeHue -15 B,
KIA7812API (IC131, C132) Ha Ha-
npshxenne +12 B.

Beinpsmutens D141 C155 o6e-
cneuynBaeT HanpshkeHne +34,7 B
ans ctabunusatopa KIA7824API
(IC135) Ha HanpshkeHne 24 Bnu

KIA7812API (1C136) Ha Hanpsxe-
Hue +12 B
Mocne 3aMeHbl BbllLELWnX 13
CTPOSi NONYNPOBOAHWNKOBBLIX NPYU-
60poB B 6/10Ke OCHOBHbIX YCUIN-
Teneii, B TOM Yncne BbIXOAHbIX
TPaH3UCTOPOB ycunuTenei moluy-
HOCTW. HEO6XOANMO YCTAHOBUTL
(NPOKOHTPONMPOBATL) TOKK
NOKOS BbIXOZHbIX KACKaA0B KaHa-
nos (Idling Adjustment) Perynum-
pPOBKY NPOU3BOAST NOACTPOEY-
HbIMU pesncTtopamu VR101 (npa-
Bblil (OpOHTasbHbIN kaHan), VR102
(Npasblii TbINOBON KaHan), VR103
(neBbIii TbINOBON KaHan), VR104
(neBblii PpOHTaNbHbIN KaHan).
Perynuposky npon3BoasT 6e3
noAayv CUrHanoB W OTK/TYEHHOW
Harpyske. MiamepeHue TokoB
NOKOS! BbIXOAHbIX TPAH3MCTOPOB
NPOu3BOAAT KOCBEHHbIM METO-
[OM, U3MEPASA HANPSXEHNSA Ha
KOHTaKTax KOHTPOJIbHbIX pasbe-
MoB (Test Point Idle) P111 (npa-
Bblli PPOHTANbHBIN KaHan), P112
(npaBblii TbINOBOI KaHan), P113
(neBblif TbINOBOI KaHan), P114
(neBblii PpOHTaNbHbIV KaHan).
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Puc. 11. MpuHUMNManbHas anekTpuyeckas cxema UCTOUYHMKA
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nutaHusa (ana mogenen AVR760/660)
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BUOEOTEXHUKA «

HomuHanbHoe 3HaueHne KOH-
TPOJIbHOTO HanpshxeHus 23 mB
(2 MB) AHanornyHeim o6pasom
perynupyoT TOKW NOKOS BbIXOA-
HbIX TPaH3UCTOPOB 6110Ka yCU/IN-
Teneii kKaHas0B 06 bEMHOrO 3ByKa
(cMm. puc. 7) ¢ noMoLLbio Noa-
CTpoeyHbIX pe3nctopos VR501
(ueHTpanbHbIi kKaHan, KOHTPOb-
Hbll pasbem P501). VR601
(neBblit 3aaHWIA TbiNoBOI, P601),
VR701 (npaBblii 34aHuWii ThINOBOM,
P701).

Yeunutenu apyrux mogenei
AV-pecrBepoOB NMOCTPOEHbLI MO
YNPOLLEHHBIM CXEMOTEXHNYE-
CKUM peLleHusM W B 0Tinyme ot
Mogaeneit AVR760/660 KOH-
CTPYKTUBHO 610KM UX ycunuTe-
neii BbINOMHEHbI HA eANHbIX Ne-
yaTHbIX NnaTtax. CnepyeTt oTme-
TWUTb, YTO UMEIOTCSH HEKOTOPbIE
HEeCoOTBETCTBUA NpUHLMNNANb-
HbIX 31€KTPUYECKUX CXEM pas-
NINYHBIX Mogeneit AV-pecusepos
1 UX CEPBUCHbIX PYKOBO/CTB.
Hanpumep, B CEpBUCHOM pyKO-
BoacTBe moaenu AV460 cdurypu-
pyeT npuHuMnuanbHas 3n1ekTpu-
yeckasn cxema 61oka ycunute-
neil, npuBefeHHas Ha puc. 10
(Ha BKnajgke), a Ha camoil cxeme
yKaszaHa ee NPUMEHNMOCTb K
mogensam AVR1600/2600/
3600/360/260/160. ToT xe ne-
peyeHb mogeneii hurypupyet un
Ha cxeme 6/10ka ycunutenei us
CepBUCHbIX PyKOBOACTB Moje-
neit AVR160 n AVR360. A BOT Ha
cxeme 13 pykoBoAcTBa MoAesnun
AVR260 apyroii nepeyeHb moge-
neii - AVR154/155/254/255/
354/355/3550HD. MoaTtomy npu
pPEMOHTE BCeX NepeyvncneHHbIX
MogAesnei BNOSIHE MOXHO MO/b-
30BaTbCA cxemoii Ha puc. 10,
Npu 3TOM HYXXHO UMeTb B BUAY,
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4yTO B 5-KaHaNbHbIX MOAeNAx
(AVR160 n ap.) HeT ycunutenei
3a/JHNX ThI/IOBbIX KaHaM0B.
BbixofHble kackagbl ycunurte-
neii paccmatpuBaemMbix AV-pe-
CUBEPOB BbIMO/IHEHbI N0 OANHA-
KOBbIM CXemMaM Ha KOMNAeMeH-
TapHbIX Napax TpPaH3nUcCTopos
2SD2389/2DB1559(AVR160/
1600), 2DS2389P/ 2SB1559P
(AVR154), 2DS2390/ 2SB1560
(AVR260/360/2600/3600/155/
253/255), 2SD2560/ 2SB1647
(AVR354/355). NepeuuncneHHble
KOMNAeMeHTapHble napbl TpaH-
3ucTopos chupmel Sanken unu
APYTUX npoussoguteneit cneuun-
anbHO paspaboTaHbl ANS npumMe-
HEHWS B BbICOKOKAYeCTBEHHOW
3BYKOBOW annapaType ugocTa-
TOYHO LWWMPOKO NPUMEHSAIOTCH B
Y34 AV-pecnBepoB pasfiMyHbIX

npoussoauTeneit annapaTypsbl
knacca Hi-Fi.

HanpseHne nutaHus ycunm-
Tenei MOLWHOCTM NocTynaeT no
uensam +VCC, -VCC uepes pasb-
eM BN20 ot BbinpsiMuUTeNs Ha
nnartax rnasHoro TpaHcopmaro-
pa PCBL1. HanpsxeHusa B aTux
Lenax B pasfinyHbix Mogensax AV-
pecnmBepoB Takxe oTnvalTCA.
Pasnuuatotca n napameTpbl KOH-
fAleHcaTopoB hnnbTpa BbINPSMU-
Teneit C915, C916— 10000 mk®
x 50 B (AVR160), 12000 Mk® x
63 B (AVR260), 15000 mk® x 63 B
(AVR360/460). MapameTpbl ceTe-
BOro npegoxpaHutens F901
TakKxe 3aBUCAT OT Mogenei anna-
paToB (CM. NpumMeyYaHns Ha
puc. 11). B cocTaB 6n10ka ycunu-
Tenei paccmatpmBaemMbix AV-
pecuBepoB BXOAAT 1 cTabunusa-

TOpbl HanpsxeHnsa Ha NMC
HVKIA7805API (IC94, +5 B),
KIA78jRO5 (IC95, +5 B),
HVIRE5VT28CATZ (IC97, +5 B).
Mpoueaypa perysnnpoBKn tokoi
NOKOSA BbIXOAHbIX TPAH3UCTOPOB
Bcex mogeneii AV-pecuBepoB
oAMHaKoBa v 3aknlo4aeTcs B
ycTaHOBKe HanpshkeHusa 25,9 mB
+ 5 % Ha KOHTaKTax KOHTPO/IbHbIX
pa3beMoB COOTBETCTBYOLWMMNU
NoACTPOEYHbIMU pe3ncTopamu:
- neBblii PpOHTaNbHbIN KaHan
(Front Left) — pasbem CN63,
NoACTPOEYHbI pe3ncTop
VR82;
npasblit PPOHTANbHbLIW KaHan
(Front Right) — CN62, VR87;
- UeHTpanbHblil kaHan
(Center) — CN61, VR85;
- NeBblii TbIIOBOI KaHan
(Surround Left) — CN66, VR86

Puc. 12. O606uUeHHas CTPYKTYypHas cxema LN poBbIX TPAaKTOB U CUCTEMbI yNpaB/ieHns
AV-pecuBepoB (ana mopeneit AVR760/660)

Y
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npasblii TbINOBOW KaHan
(Surround Right) — CN64,
VR84;

neBblii 3a4HWUIA KaHan
(Surround Back Left) — CN65,
VR83 (B 7-kaHanbHbIX Moje-
nax);

npasblil 3a4HWIA KaHan
(Surround Back Right) —
CN67, VR81 (B 7-kaHas/bHbIX
Mozensx).

MpyHUMNUanbHas anekTpuye-
cKasi cxema MCTOYHMKA NUTaHna
mogeneiht AVR760/660 npusepae-
Ha Ha puc. 11, Ha nnaTte NCTOYHU-
Ka NMTaHns peann3oBaHbl BbliNps-
MUTeNn n ctabnnnsaTopsl Ha Ha-
npsixenus 3,3, 5, 29 n 44 B gns
nUTaHWA pasfiMyHbIX NNaT v y3n1os
AV-pecuseposB. lepBuyHbIE Ne-
peMeHHble HanpAXeHUsA Ha cxemy
nocTynawT OT rNaBHOro CI0BOro
TpaHcgopmaTtopa (Main PT)
yepes paszbemMbl P3001, P3002 n
OT BCNOMOraTesibHOro TpaHcgop-
maTopa T3001.

HanpsxeHve +44 B gna nuta-
HUA PNYyOpecLeHTHOro NHANKaTo-
pa Ha nnaTe nepegHei nanenn
dopmupyeT cTabunmsaTtop Ha
TpaH3ncTope Q3001 (MPSAO06) n
AVCKPETHbIX CTabunnTpoHax
D3019, D3020 Ha HanpaxeHne
22 B. HanpsaxeHue +29 B Takxe
ANA nnatbl nepefHeli naHenun AV-
pecusepoB ob6ecneynsBaeT Bbl-
npamutens D3012, D3017,
D3018, D3013 (1 N4004), noa-
KMtOYEHHbIi KOGMOTKE TpaHCc-
topmatopa T3001.

Hanpsxexue +3,9 B gna nuta-
HUA pasnunuHbix nnat AV-pecuse-
poB o6ecneunBaeT ctabunusatop
C ManbiM najeHnem HanpsxeHus
BAO33T (IC3001) coupmbl Rohm ¢
HOMUWHaNIbHbIM BbIXOAHLIM HaNpsa-
XeHuewm 3,3 B, HanpsixeHue 3,9 B

Wi rersenviiu

obecneunBaeTca 3a CUET BK/OYE-
Hua guoga D3021 B uenb BbiBOAA
kopnyca MIMC. BxogHoe Hanps-
XeHue Ansa atoro ctabunusaropa,
a Takxe ctabunmsaTtopa Ha Ha-
npsxeHune +5 B KIA78RO5API
(IC3002) nocTynaeT C BbINPAMU-
Tens D3004-D3008 (1 N4004).

O606uieHHasn cTpyKTypHas
cxema L1thpoBbIX TPAKTOB U CU-
cTeMbl ynpasneHusa AV-pecuse-
poB AVR760/660 npuBefeHa Ha
puc. 12.

CucTema ynpas/ieHusi annapa-
ToB 6a3npyeTca Ha MUKPOKOH-
Tponnepe UPD70F3718 chupmbl
Renesas Electronics (1C4041).

Mpusegem ocHoBHble VIMC
LUMchpOBOro 3ByKOBOro TpakTa an-
napaTtoB (He TONIbKO OTMEYEHHbIe
Ha puc. 12).

* TMS320DA790 (1C4023,
1C4034) — uuppoBoii cUrHanb-
HbIi NpoLeccop cepun
TMS320DA7xx Aureus (Digital
Audio) komnaHun Texas
Instruments. OH 6bIn cneym-
anbHO pa3paboTaH Ana npume-
HeHusi B AV/DVD-pecuBepax n
Apyroi unudposoii 3ByKoBol
annapartype. Hanpuwmep,
MukKpocxembl TMS320DA790
npumeHeHbl B AV-pecneepax
komnaHuii Onkyo (TX-SR705,
RC-707), Integra (DTR-6.8)
NAD (Nel7) n gpyrux annapa-
Tax pas/iMyHbIX Npon3BoauTe-
neit.

OCHOBHble 0CO6EHHOCTN MU~
Kpocxem cepun Aureus:

- 32-64-6uT/250 Ml'y DSP ¢

nnaBatoLLei Toukoii, coBme-

cTuMbIi ¢ DSP TMS320DA6xx

C67 CPU;

yCOBEpPLIEHCTBOBAHHAA

cuctema namatu: 192KO3Y,

BUOEOTEXHUKA

768K M3Y, 60nbLWOiA Npo-
rpaMmmHbIi Kew (32K) ¢ noa-
Aepxkoit RAM. ROM u BHelw-
Heil namATn SDRAM, NOR
Flash. NAND Flash yepe3s
nHTepdeiic EMIF;
yCOBEpPLUEHCTBOBAHHAs cuCTe-
Ma BBOZ0B/BbIBOAA (LWMHA
McASP DMA Bus v ap.);
caBoeHHbIi dMAX-akcenepa-
TOp faHHbIX C TpaHcepom oT
-NamMATV K NamsaT» n ot
'ENamATU K nepudepun;

TPV MHOroKaHasIbHbIX nocne-
foBaTenbHbIX ayauonopTa
(TakTOBas YacToTa NPUEMHU-
KoB/nepegartyukos fo 50 Mru,
NATb TAKTOBbIX 30H U 16 nocne-
[oBaTe/bHbIX BbIBOAOB flaH-
HblX, nogaepxka TDMA, FS);
aBa nopta SPI ¢ 3/4/5-BbIBO-
AHBIMU oNuMsiMK, ABa nopTa
e

nogaepxka oopmatoB o6beM-
Horo 3Byka: Dolby Digital/EX/
ProLogic/Headphone/Virtual
Surround DTS/'ES, Neo:6;
MPEG-2/4/AAC LC:THX/

Ultra 22 MP3.WMA; HDCD,
ATRAC3plus n ap.;

kopnyc TQFP144.
XC9572XL-5VQG64C

(IC4015) — BblCOKONPOUN3BO-
avtensHaa MANC Tuna CPLD
(Complex Programmable Logic
Device) c cucTeMHOI1 YacToToM
no 178 MTI'y coupmsl Xilinx,
npegHasHayeHHasa AN HU3KO-
BO/IbTHBIX (3,3 B) npunoxeHwuii
B Pa3/IMyHbIX 061acTAX anekK-
TPOHUKN W BbIYNCAUTENBHOW
TexHukn. UMC cogepxut 72
Makposiyeiiku ¢ 1600 ncnonb-
3yeMbIMUW 3aTBOpPaMun U OTNIN-
YyaeTCcs HU3KUM aHepronoTpe-
6neHvem. COOTBETCTBYIOLLMNIA
y4acToK 31eKTpuyeckoi

Nell «PeMOHT & CepBuc» HOAGPL 2021
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NPUHLMNNANbHOW CXeMbl
TpakTa npusejeH Ha puc. 13.
CS42528-CQZ-D (1C4026) -
8-kaHanbHbI Kopek (114a6/
192 kl'U) ¢ NPMEeMHUKOM
curHanos SPDIF cupmbl
Cirrus Logic. Mukpocxema
COlepXUT BOoCeMb 24-pas-
pagHbix LIAM 1 aBa 24-pas-
pagHeix AUM. MMC oTnnyaet-

Puc. 13. MpuHuyunuanbHasn 3N1eKTpuyeckas

€Al HU3KUM YPOBHEM MCKaxe-
HWiA (THD=—00 gb) n
601bWNUM AUHAMUYECKNM
AvanasoHom (114 ob ALLMN/
LLAIM).

CS5368(IC4017)- 8-ka-
HanbHbI 24-pa3psaaHblii ALIM
(114 pB/192 kl'y) chupmbl
Cirrus Logic. UMC xapaktepu-

3yeTCca O4YeHb MasibiIM YPOBHEM

Ne 11«PeMOHT & CepBuc» Hoa6pb 2021

nckaxeHuih (THD=-105 gb) n
obecneynBaeT npeobpasoBa-
HUEe CO CKOpPOCTb LUppPOBOro
notoka go 216 kru.
ADV7340BSTZ (1C2032) -
MynbTUOpPMaTHBIVi BULEOKO-
fep, wecTb 12-pa3psifiHbiX
BuaeollAMN dupmbl Analog
Devices. UMC o6ecneunsaert

nopgaepxky curHanos TB

www.remseiv.ru

Bblcokoro (1080i, 720p) n
cTaHfapTHOro paspelleHunii.
Mopapepxusaemble chopmaTsl
n ctaHgapTbel: NTSC M, PAL
B/G/H/I/IMIN, 4:2: 2YCbCr,
4 :4: 4YCDCr, 4 : 4 : 4 RGB.
ADA4410-6ACPZ (1C2034) -
VHTerpanbHblil BUAeODUNbLTP
6-ro nopsifjka c BoiGupaemoii
yacTtoToii cpesa 36/18/9 My

www.remserv.ru

[ONA BULEOCUTHANO0B BblCOKOW
N cTaHAapTHON YyeTKoCcTn
¢pupmbl Analog Devices.

>Sl19134CTU (1C2016) —
HDMI-nepepatunk umpmbl
Silicon Image.

» S119135CTU (1IC2009) — HDMI
1.3-npnemHuk ¢ HBR Audio n
noaaepxkoin Deep Color
dupmsbl Silicon Image.

BUOEOTEXHUKA «

+ SII9185ACTU (1C2004) —
3-Bx0f0Bblii HDMI 1.3 KOMMYy-
Tatop dgupmsbl Silicon Image.

NuTepaTypa

1. MeTponasnosckuii KO . TexHo-
norna DDX B cuctemax joMmaliHe-
ro knHoTeaTpa «Harman/Kardon
HS 100/200/300/500». PEMOHT &
Cepsuc, Ne9-10, 2021 r.

Ne 11«PemMoHT & CEPBUCH HOAGPL 2021 <
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AnekcaHpgp Cepgos (r. MockBa)

YCTPOMCTBO N PEMOHT BCTpanBaeMblX 4 yXOBbl X
wkadpos SAMSUNG cTexHonornemn

Twin Convection (4acTtb 2)

T npa

& pannbix 13TBPUARBE Ha Welh-pariTax Ges o pasp

npecneAyeTcs B aAMUHUCTPATUBHOM U yTONOBHOM NOPA/AKE a COOTBETCTBUN C 3aKOHOM PO

MpogomkeHne. Havyano B P&C Ne 10, 2021 r.

MHopMaynOHHbIE KOAbI OWNOOK

Mpy BO3HUKHOBEHNM KaKNX-N160 HENoNa0K AyX0B-

KN VH(DOpMaLMA 0 HUX Cpasy Xe BbIBOAUTCA Ha Amn-
cnneii. lna onpeaeneHns HENCNPaBHOCTU NCNONb3Y-
10TCS KOAbl OWNGOK, KOTOPblE MOTYT BO3HUKATb MO
pasHbIM NpuyMHaMm, Hanpumep, ecnm yxoska pa6oTa-
€T C/INLIKOM [J0/1T0 UN HapyLleHa ee repMeTUYHOCTb.

Kofibl OWMGBOK, KOTOPbIE MOTYT BO3HUKHYTb Npu
akcnayaTauuy AyXoBK1, MOXHO NPOBEPUTb OAHO-

BPEMEHHbIM HaxXaTheM KHOMOK «YHacbl» U «PyHK-
LMs» CEHCOPHOI naHenu ynpasnieHus (puc. 6) u
yAepxaHueMm ux B TeyeHue 5 c, mocne 4ero Kogbl
ownboK oTo6paxarTcsA B OKHE Aucnies.

Haxumas kHonky «4acbl», MOXHO NpoBepuTb 5
nocnefHux KogoB oWwWn6oK, HO MOCNEe BbIKIOYEHNA
[YXOBKN COXpPaHeHHble KoAbl yaansTcs. YTobbl
BEPHYTLCS B HOPMasbHbI pexum oTobpaxeHus,
HaXUMAaT KHOMKY «DYHKLNSI».

B tabnuuax 4 n 5 npuBeaeHbl Hanbonee pacnpo-
CTpaHeHHble KoAbl OWN60K TeMnepaTypHbIX aTuu-
KOB 1 3al1Tbl COOTBETCTBEHHO U NPUYNHBI, MPUBO-
AAwne K UX uHAnKauuu.

MeToavKa 3aMeHbl
y3/10B

3ameHa aBepLbl

MepeBopaunBaloT hUKcaTOPbI
(knuncbl) 06enx WapHUPoOB, Kak
3TO NMoKa3aHOo Ha puc. 7a, 6. Ob6e-
“MKn pykamu 6epyTcs 3a cepefu-
Hy ABepLbl 4yXOBKMU, NOBOpa4MBa-
10T ee npumepHo Ha 70 rpagycos
N TAHYT Ha cebs, noka WapHUpbI
He 6yAyT NOSIHOCTbIO N3BMEYEHbI
13 oTBepcTuii (puc. 78).

Nell «PemMoHT & CepBsuc., Hoa6pb 2021

3ameHa cTeknagBsepubl

HaxumalT Ha 06e 60KOBble KHOMKU U CHUMAOT
nnaHky (6pakeT) aBepubl (puc. 8a). OTcoeanHAT
BHYTpeHHee cTekno 1ot gBepubl (puc. 86) u cHU-
MaloT BHyTpeHHee cTekno 2 (puc. 8s). MNpu nocne-

Ayloleil ycTaHoBKe BHYTPEHHEro cTekna lero pac-

nosaratoT NPUHTOM BHU3.

MpumeyaHuns:

1 Bcsakuii pas, korgagsepua oraeneHa orgy-
XOBKU, (hrKcaTOpbl CnefyeT BO3BpaWaTh B UCXO[-
HOe cocTOosHWe (NoBOPaynBaTh).

2. Bo nsbexaHne nospexgeHnsa crekna (ocobeH-

HO N0 KpasiM NMLEeBOro NMncTa) Nnpu paboTe ¢ HUM
cnegyeT ucnonb3oBaTb NepyaTKn U He Npuknagbl-
BaTb CUy.

3amMeHa BepxHeli 3agHel naMmnbl-koN6bl
OCBeLLEeHNS AYXOBKN U HUXHEW GOKOBOA
ranoreHHol namnol

Onsa 3ameHbl BepxHeii 3agHell namnbl CHUMaT
CTeK/IAHHbIN 3alNUTHBIA KONNavyok, NnoBopaynsas
ero npoTue YyacoBoli cTpenkn (puc. 9a). CHumarT
mMeTannnyeckoe KonbLo U NpoKnajKy noj HUM

Puc. 6. 3nemeHTbl ynpaB/eHUsa AyXOBOro WwWkada

www.remserv.ril

Ta6nuua 4. Kogbl 0WING0K 4AaTUYNKOB

KommeHTapuii gnsa
ycTpaHeHus

Kop MpuunHa
ownékn
O6pbIB Lenn BEPXHEro
E-27 TemMnepaTtypHOro pgartuunka
O6pbIB LUEeNN HUXKHEro [JedekT nogsoaaLmnx
E-29 TemnepaTypHOro gatuyumka NpoBOA0B, NIOXO
06pbIB yenu KOHTaKT, HEeNCnpaBHoCTH
TemnepaTypHoro gatunka  [/12BHOW nnatbl
E-2b 3pekTpomoTopa
BEHTUNATOPA OXNTAKAEHUS
KopoTkoe 3ambikaHue yenn
£.25 BEPXHero TemnepatypHoro [lechekT NOABOASILLUX
patuunka npoBOAO0B, NIOXON
KopoTkoe 3amblkaHue yenn KOHTaKT, HEMCNPaBHOCTb
£.2a HWXHEro TemnepaTypHoro  TaBHOI Nnatbl. 310
AaTunka MOXeT NPOU30NTH TakkKe
KopoTkoe 3ambikaHue yenu MPUTEMNEpPAType
TemnepaTypHoro gatunka  OKPyXaiollen cpeabl
E-2C 3nektpomortopa Hke -5° C

BEHTUNSTOPA OXNaXAeHNs

(puc. 96). Npu He06XO0AMMOCTM OYULL AT KONa-
YoK. 3aMeHSAT Namny Ha TepMOCTOlKY0 ANs Ay-

Kog KommeHTapuii agns
MpuunHa

owunoKn ycTpaHeHus
CpabarbiBaHue BO3MOXHO W I?pm
paboTe IyX0BKM fMTeNbHOe
BpeMA Npu 3a/jaHHoi
Temnepartype 6e3 Kakunx-116o
AeicTBUil CO CTOPOHbI

CpabaTtbiBaHue
3awuTHoOro
OTK/IOYEHUs U3-3a
TOro, 4TO AyXOBKa

paGotana s nonb3osarens. 310 HeobxoAuMo
TeueHue CanLKoM ANSA NpefoTBpalleHns pucka
S-01 AnuTenbHoro BO3ropaHus B ciydyae, ecnm
BpEMeHu: npu
nonb3oBate/b 3a0y/jeT ee
Tele:IepaType BbIK/TIOYNTb NMOC/1e NCNO/Ib30BaHUA
100"C— 16 4, npy N1 oOHa aBTOMaTU4eckun
TeM"ePaT}'pe 3anycTuTCA HEeOObIYHLIM
105...240'C —8 , o6pasom. Mocne BbIKIoUeHNs
npu ,TeM neparype [YXOBKM cnepyeT Aatb el 0CTbiTb
245'C—4y 1 NOBTOPHO BK/TOYUTL
Monagaxve Bnary unm xmupa
3amblkaHWe 0AHOK BHYTPb CEHCOPHOIA naHenu
_SE- WU HECKObKUX ynpaeneHus B aTom cnyvae
CEHCOPHbIX KHOMOK CHUMAIOT nnaty gucnnes u
KnaBuaTypbl OYMLLLAIOT CEHCOPHYIO NaHesb
UNn 3aMeHAT ee
YcTaHoB/IeHHOe Bpema
npejsapuTenibHOro Harpesa
£-08 MpepbiBaHne (30 MuH) ncTekno, a Harpesa HeT
Harpesa n3-3a o6pbiBa T3H, nnoxux

KOHTaKTOB pesie u AeekToB
npoBOAKN

TemnepaTypa B paboueii kamepe
npesbliwaet 320" C 6onee

5 MWUHYT, UK KOTAa BHYTPU
paboyeii kamepbl BO3HUKaET
BO3ropaHue, Wan Kkoraa
HEBO3MOXHO KOHTPO/IMPOBaTh
Temneparypy n3-3a
HeucnpaBHOCTM AaTunka

MpesblweHne
E-09 TemnepaTtypbl
pa6oueii kamepbl

wWww.remserv.ru
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xt BM1U5 BT1. 230 B, 300' C). Bo3spalyatT KonbLo,
NPOKAaAKy 1 KONNavyok Ha MecTo.

[N 3aMeHbl HUXHe 60KOBOV rasloreHHo namnbl
CHUMAIOT CHauana CTeK/SIHHYIO KPbILKY, A1 Yero
6epyTCA 3a e HWKHWIA KOHEL, 0f4HOI pyKoii, BCTaB-
NAT NNOCKUIA OCTPbIV NpeAMET MeXay CTEKIOM U
pamkoii (puc tOa) v BblABUTatOT KpbILLKY (pyc. 106)

Mpn Heo6X0AMMOCTU 3aMEHSIOT Namny Ha Tep-
MOCTOWKYI rafioreHHyto ans AyxoBku (25 40 Br,
230 B, 300 C). Bo3spalualoT KpbILLKY Ha MEeCTO.

MpumeyaHue. Mpu paboTe C ranoreHHon namnoi
Heo6X04MMO 1UCNONb30BaTh TKaHb, YT0ObLI N36EXaTb
nonajaHus Xupa c nasibLieB Ha ee NoBepXHOCTb.

3ameHa 6noka ynpasneHus

Ha puc 1la noka3aHO pacnosioXeHne 0CHOBHbIX
y3n10B 6/10ka ynpaBfieHus B c6ope, a Ha puc. 116 —
OTK/IOYEHNE Pa3beMOB OT OCHOBHOI NnaThbl.

Ta6bnuua 5. Kogbl olun60K 3amThbl

Kog, Npnaura KommeHTapuii gns
ownékn ycTpaHeHus
Temneparypa paboueii kamepbl
nocturaet 350' C. unu korga
3HyTpU paboueii kamepsbl
NpOUCXOANT BO3ropaHue, uim
KOTja HeBO3MOXHO
KOHTPONIMPOBATL TeMneparypy
13-3a HEMCNPABHOCTM JaTunka
Jatuuk Temneparypsl Ha
rnaBHOI nNnate o6HapyxusaeT
HeHopMasibHylo Temneparypy,
4TO NPOUCXOAUT Yepes

MpesbllWweHne
E-OR Temnepartypsl
pa6oyeii kamepbl

Sﬁgnfrpgnigio a 30 . 60 MyH nocne Toro, Kak
E-Ob P P BEHTUNATOP nepecTaeT
BEHTUNsATOpa
P pa6oTartb.
oXNaxaeHNs

BeHTU/IATOP OCTaHaB/MBaeTCs
13-3a OTK/IOYEHWSA NNTAHWUA BO
BpeMsi paboThl flyXOBKY, & 3aTeM
CHOBa 3anyckaeTcs
[laHHble He pacnosHalTcs B
Own6Ka cBs3n TeueHue 3 ¢ npu o6MeHe
E-83 MeXay nnatamu  AGHHBIMU MeX/y rNaBHoM
nnaroii 1 nnatoii gucnnes
MopTBEpXAeHNe NoBTOpPsieTCs
6onee NATM pas npu obmexHe
[aHHBIMU
Mpy NCNoNb30BaHNN PEXUMOB
NPUrOTOB/IEHNST B BEPXHEN
Kamepe, B HXHell kamepe 1

Owmbka (c6oit)
ET1 navatn EEPROM

He yctaHoBneH

pasgenutens ©!
Mexay BerHeﬁ n ABOVHONO NpUroToBNEHNA

_dE- HUXHEl Kamepamy  PasAennTenb Jo/mkeH GbiTb
WAV OH YCTaHOB/IEH MO MHCTPYKLMK. Mpn
HenpasuIbHO MCMONb30BaHUN peXnmMa efuHow
ncnonbayeTcs Kamepbl OH [JO/KEH

OTCyTCTBOBaTh

Ne 11 .PemonHT & CepBuc» HOSIGPL 2021
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BbIKpyUMBaIOT TPU BUHTA C 0GEUX CTOPOH Groka BbIKpy4MBaOT C€Mb BUHTOB, Kpenawunx niaty

ynpasneHns B c60pe (MoKasaHbl CTPENKaMn Ha Aucnnes, v no 2 BUHTA, Kpenswux nnatbl ¢ pyykamu
puc. 11B), NPUNOAHUMAIT €70 U TAHYT BNepes, B Ha- Bbl6opa v pexuma paboTsl (puc. 12). CHumawT
npaBneHUn N30THYTON CTPENKU, YTOOLI OTAENUTD. Py4KK, Kak nmokasaHo Ha 3TOM Xe pucyHke.
Crekno 1
Puc. 9. CHATUWe 3aaHel
namnbl-Kon6bl Puc. 10. CHATWe HMXHel 6OKOBO rasioreHHon namnbl
MnaTta ycTaHOBKM TeMnepaTypbl Mnata gucnnes B cbope Mnara BbiGopa pexviMa paboTbl B c6ope
1 BpeMeHun B c6ope
[kBLUWIWKAOBENIA!
JvHamuk (3BYKOBOIA 13nyyaTenb)
Crekno 1
nnarta B cbope
Creknio 1
3NEeKTPOMOTOP BEHTUNATOPA OX/TKAEHNS
PasbeM NoAKMYEHNS NPOBOAOB CBS3N
Crexno 2
Pasbem nogksoveHns Pazbem NoAKII0YeHNs BEpXHEro
3M1eKTpomMoTopa rpuns N HWKHErO BEHTW/IATOPOB
1 oxXnaxaeHus 1 BEpPXHeii namnbl
(0] ey MUYNSOTO WKapa; 6 - OTKIYEHNE PA3BEMOB OT
Puc. 11. g _ pacnosioXXeHue OCHOBHbIX y3/10B Ay s
p 7. c OCHOBHOIf NNaThbl; B —uN3B/evYeHne 6710ka ynpaBsieHus B C
nc. 7. ChaTune ABeplibl Puc. 8. CHATVe cTeknagBepubl
Ne 11 «<PeMOHT & CepBUC" HOAGPL 2021
Nel1 «PeMOHT & CepBuc» HO6Pb 2021 W remsery.ru www.remserv.ru
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3ameHa TOH KoHBekuuK

OTKpPYTUTb 7 BUHTOB

OTKpYTUTb 2 BUHTA

BblABUHYTL Briepef

Puc. 12. N3BneyeHune nnaT 6/710Kka ynpaBaeHus

3amMeHa y3/10B BEHTUIATOPA OX/TaXAeHNs
[Nns 3aMeHbl 3/1eKTPOMOTOpPa BEHTUSATOPA OX-
NaxfeHns BbIKPYUMBAKOT 4 BUHTA (NOoKa3aHbl CTpen-
Kamu Ha puc. 13a).
[Ns 3aMeHbl KPbILWKN BO3AYXOBOAA OXaXAEHNS
BbIKPYUYMBAIOT YeTbipe BUHTA C 06EenX ee CTOPOH
(nokasaHbl cTpenkamu Ha puc. 136).

3ameHa 3/1eKTPOMOTOpa BEHTUNSATOPOB
KOHBeKL UM

BbiBOpaunBatoT NsiTb BUHTOB U3HYTPU Kamepbl B
3apHeli ee yacTu (puc. 14a), YTOObl CHATL 3aLLUTHbIA

Nell «PeMOHT & CepBuc» HosaGpL 2021

[nA 3aMeHbl Kaxoro n3 TOH KOHBEKL UMW BbIKPY-
4uBaloT fBa BWHTA, hUKCMpyHoLive ero caan
(puc 16a). TAHYT 3a cKOOY UKCUPYIOLLUI KPOH-
WTelH 1 n3snekawT TOH (puc. 166)

3amMeHa K1eMMHOIi KONoaKu
NS 3aMeHbl KNTEMMHOW KONOAKN BbIKpyunBaIOT
ABa ukcupyowmx ee suHTa (puc  17)
OTKpYTUTL 2 BUHTA
3ameHa TemnepaTypHOro gaTuuka
[na 3ameHbl TeMnepaTypHOro AaTynka BbIKpyuu-

Puc. 13a. 3Bne4vyeHune anekTpomMoTOpa BalOT YUKCUPYIOLLNIA BUHT (puc 18) 1 n3BnekatoT ero.
BEHTUNATOpPA OXNaXAeHns

BbIABUHYTL Briepes

Puc. 136. 3ameHa KpblLWKKU BO34yX0BO4a OXJlaXaeHus

Puc. 14. 3ameHa 3/IeKTPOMOTOpPa BEHTUNATOPOB KOHBEKL U

i 2nexkTpoMoTop
KOXyx. [ToBopaunBatoT raikm-tukcaTopsbl ¢ WWecTn-

N N BepxHsia JonacTty KpbubYaTK1 BEHTUNATOPA
rpaHHO roNoBKOV BNIEBO MW BNPABO N0 CTPesikam KOHBEKLM
(puc. 146), yTo6bl OTBEPHYTH ralikn BEHTUNSTOPOB » 1 1
KOHBEKLUW U CHATb KPbIIbY4aTKN BEHTUNATOPOB. Ha-

XVWMaloT no ABa ctonopa AN CHATUS 3/1IeKTPOMOTO- HudkHsist O
POB KOHBEKL NN 1 yAansioT UX NOBOPOTOM NMPOTHB Ya-
coBoli cTpenku (puc. 148). | - Kopnyc
Ha puc. 15 nokasaHbl BEPXHAS U HUWXKHASA WeCcTun- LLlecturpaHHas
rpaHHble rankn-cnkcaTopbl, BEPXHAA U HWKHAA LLlecTUrpaHHas KpblnibyaTkn BEHTUNATOPOB raiika-hukcarop
KpblSIbYaTKN BEHTUIATOPOB KOHBEKLUW 1 yCNOBHAsA raiika-cpukcarop , R
r, __L,n,u3n(l) n3 Bajly anekTpomoTOpa BEHTUIATOpa
cXema KpenneHus Kpbisib4aTKn Ha Basly 3/1eKTPOMO- Puc. 15. leTanu n ycioBHasi cxema KpenseHus kp
Topa BEHTUNATOPA KOHBEKLUN. KOHBeKLnmn
m=PemonT & CepBurc» HosGpL 2021
Www.remserv.ru www.remserv.ru
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Punc. 16. 3ameHa TOH KOHBeKLUN

Puc. 17. 3ameHa KNeMMHOW KONOAKN

Punc. 19. 3ameHa TOH rpunsa

3ameHa TOH rpunsa

[ns 3ameHbl TOH rpuns oTBopayuBaloT ABe raikm
KpenneHuns c npaBoii n neBoi ctopoH (puc. 19a),
nocne 4yero yfansioT ABa BUHTA BHYTPN Kamepbl
(puc. 196).

3ameHa HmkHero TOHa

BblkpyunBaloT Kpenswmii BUHT U TAHYT Ha cebs,
4yTo6bl OTAENUTL TOH (puc. 20).

&M Nell «PemMOHT & CepBuca Hoa6pb 2021
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Puc. 18. 3ameHa TemMnepaTypHOro gaTuynka

3ameHa 60KOBbIX HANPaBAO LW NX

HaxumaloT Ha LLeHTpasibHYl YacTb Bepxa Kaxgaoi
13 60KOBbIX HanpaBnawWwmux (puc. 21a), nosopayun-
BalT Kaxylo 60KOBYI0 HanpaBASIoLWY0 NPUMEPHO
Ha 45 rpag. (puc. 216) n nsBnekawT UX U3 ABYX
HUWXHWUX 0TBEPCTUiA (puc. 218).

PeMOHT AyX0oBOTO WKaga
PaccmMoTpum xapakTepHble HeNCnpaBHOCTN AY-
XOBKM.

Www.remserv.ru

Puc. 20. 3ameHa HMWxXHero TOH

[lyxoBKa He BK/toyaeTCs

MpoBepsAT Hannune HanpsXKeHna nuTaoLiei
cetn mexay nuuuamu LINE n NEUTRAL rnaBHoi
nnatel (CM. puc. 2). Ecnn oHo oTcyTCTBYeT, npoBse-
PAIT Ha[leXHOCTb KOHTAKTOB pa3bemMoB NOAK/I0Ye-
HWS ¥ LeNOCTHOCTb NpefoxpaHutenei (cm. puc. 1).
OHW MOTyT neperopeTb, HanpuMep, n3-3a 3amblika-
HVA BO6GMOTKaAX 3/IEKTPOMOTOPOB BEHTUIATOPOB
OXNaXAEHUA N KOHBEKLUWN UM B COEANHUTENbHOW
npoBojke.

ConpoTuBneHne 06MOTKN 31€KTPOMOTOPA BEH-
TUNATOpa OXNTaXAEeHNA, Hanpumep, A0/IKHO 6biTb
pasHo 250+20 Om (npu Temnepatype 20" C). Mpu-
MEPHO TaKoe Xe CONPOTUB/IEHNE UMET 06MOTKN
3/1EKTPOMOTOPOB BEHTU/IATOPOB KOHBEKLUN.

Ecnu HanpsxeHue nuTtawowei ceTn Ha rnaBHyo
nnaty nojaeTca, TO NPOBEPAOT HaNuMe NOCTOSH-
HOro HanpsXeHus Ha KoHfgeHcaTtopax C 102, C103.
Mpwn ero oTCYTCTBUM NPOBEPAIOT NCNPABHOCTb
apoccens L101 n moctoBoro BeinpsAmutens BD101
MpoBepAlT Takxe Ha oTcyTcTBMe npo6os MOSFET,
HaxopsAwmiics B UMC IC102, n ncnpaBHOCTb ee
camoii.

Puc. 21. 3ameHa 60KOBbIX HanpaBAsOLLNX

WN/-remserv.ru
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[lanee npoBepsIOT HanNMune HanpsXXeHWni nuTa-
HMs +12V 1 +5V Ha BbIxofax cCTabnnn3aTopos, Bbl-
NoJIHeHHbIX Ha MMC 1C104 1 IC103 cooTBETCTBEH-
Ho. Ecnin 0TCYTCTBYIOT OHM 06a, HencnpaBHOIA
MOXeT 6bITb IC102 onTpoH PC102 nnn umnynbc-
HbIli TpaHccopmartop ST101 Ecnum oTcyTcT ByeT
O/IHO U3 HanNpsHKeHWiA, HemcnpasHbIM MOXET OblTb
OfMH U3 BbINpAMUTENbHBLIX Anogos D103, D 104,
MMC IC104,1CHO3 nnu TpaHsuctopel TR101, TR102
COOTBETCTBEHHO.

OTCcyTCTBYET NOACBEeTKA AncCnes

MpoBepsT NOCTyN/eHe KOMaHAbl BKIIOUEHUS
noacseTkn € BbiB. 9 MKIC201 wucnpaBHOO!b TpaH-
3uctopa TR230 u gpaiiBepa cBeTOANOA0B NOACBET-
kn DSP202

HefocTaToO4YHO BHY TpeHHee ocBelleHne
Kamepbl

Bun3yanbHO oLeHVBaIOT, He Meperopena /im ofHa
13 namn ocBelleHns. Ecnm aTo Tak, To 3aMeHsoT
neperopesLUy0 laMry N0 ONUCAHHON Bbille MeTo-
Avke. Ecnv e namnsl B LeN0CTU, TO NPOU3BOAAT
cnepytoLyme NpoBepku:
- eC/N He rOPUT BEPXHAA Nlamna, NpoBepsaioT
nocTtynneHne curHana ynpasnexHuna UPPER-LP c
BbiB. 55 MK IC 101 Ha 6a3y TpaH3uctopa TR210.
McnpaBHOCTbL camMoro TpaHsucTopa, pesne RY210
1 NMPOBOAKM;
€C/IN HEe TOPUT HWXHSAA namna, NpoBepsitoT
nocTynneHue curdana ynpasnenma LOWER-LP ¢
BblB. 56 MKIC101 wa 6a3y TpaH3ucTtopa TR211,
MNCNpaBHOCTb CaMOro TpaHsuctopa, pene RY211

1 NMPOBOAKM.
PaccmoTpum fanee HeMcnpaBHOCTU, MHANLUPY-

emble Kogamu oWwnbok.

Nell «PeMOHT & CepBuC» HOAGPL 2021
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Puc. 22. PacnonoxeHue 3NeMeHTOB 1 pa3beMOB Ha r/1aBHO nnaTe, rge HoMmepamu (B Kpyrax)
o0603HaveHbl: 1- pa3bem nogkntyeHus nnaTbigncnnes CN102; 2 - pa3beM NogKNOUYeHNs

r m I MMeP3TYPbl NUpasgennTen” “ mep CN301; 3 - pa3beM NOAKAOYEHUS HElAT panu
(NEUTRAL) c rnaBHbIM NpefoxXpaHnTenem, BEHTUNATOPa OXNaXAeHNA, BEPXHETO U HUXXHero

IT IT Z T «koHBeHuun" C"202;4 - pa3beM NOAKNOYEHUA HUXHEN N BepXHei namn,
BK/IOYEeHUA/BbIKIOYEeHNA TOH B 3aBUCMMOCT M OT cocTosHuA aABepubl - CN201 5 - pene

7A0T T nn~ 1" 10OMNbWOTOINPT__ _RY201! 6 ~ Pe/l6 noMto yeHuna TOH manoro rpuna RY202;
7 pene nogkntoveHns HmxHero TOH RY203; 8 - pene nogknyeHns sepxHero TOH KoHBeKLnKn

NJ11l «<PeMOHT & CepBuc» HoAGPL 2021
www.remserv.ru
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RY204; 9 —pene nogkntoyeHns HWKHero T3H KkoHBekun RY205; 10 —BK/AOYEHHbIe NapannesibHO
pene nojayun HanpshHXeHuUs NUTaHnA Ha Bce apyrue pene RY207, RY214; 11 —pene noAknto4YeHus
BepxHeli namnbl RY210; 12 —pene nogkAoyYeHNa HUxHeli namnbl RY211; 13 - pene
noakAYeHNs 3/1eKTPpoOMOTOopa BpalleHnsa BepTena rpunsa RY213 (B mogensx, rae oH
ncnonbsyeTcs); 14 — TBepAoTeNbHOE pesie NOAKNOYEHUA BEPXHETO BEHTUISITOPA KOHBEHL N
SSR201; 15 - TBepAoTeNbHOE pefie NOAKNHYEHNA HUXHETO BEHTUNATOpPA KOHBEHL NN SSR202;

16 ~ TBeppoTesbHOe pesie NOAKMYEHNA BEHTUAATOpPA oxlaxaeHnsa SSR203

Ne 11 ..PemOHT & CepBUC HOAGPL 2021
WWw-remserv.ru
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Puc. 23. BHelWwHWI BUZ rnaBHOM NNaThl CO CTOPOHbI 3/IEMEHT OB

VHgnumpyoTca koabl E-27,
E-29, E-2b (06pbIB Lenu
TemnepaTypHOro AaTuunKa)
MpoBepsaloT 0TCYTCTBUE 06PbI-
Ba BEpPXHero TemnepaTypHoro
patuuka (npu koge E-27), HuXHe-
ro TemnepaTypHOro gartuuka (npu
koge E-29) n gatunka anekTpomo-
TOpa BEHTUNATOPA OXNTaXAeHNs
(npu koge E-2b), aTakxe Hagex-
HOCTb UX MOAK/IOYEHNA K COOTBET-
CTBYIOLLEMY KOHTaKTy pa3bema
rnaBHOl Nnatbl. MpoBepsatoT, He
noBpexAeH NI NpoBoj AaTuvka,
He 6onTaeTcsa M Kopnyc AaTunka.
McnpaBHOCTb Aatymka MOXHO
NpoBEPUTL U3MEpPEHNeM Hanps-
XEHUSA Ha HeM C NOMOLLbIO Lnd-
poBoro MynbTumeTpa. Ecnm Ha-
npsXXeHne U3MeHAeTCA Npu Npu-
HYAUTENbHOM U3MEHEHUN BNaX-
HOCTW 1 TemnepaTypsbl, TO AaTHUK

ncnpaBeH. HencnpasHbIi gaTunk
3aMeHsIoT.

MHgnumpytoTca koabl E-28,
E-2A, E-2C (kopoTkoe
3aMblKaHue uenu
TemnepaTypHOro gaTunka)
lMpoBepsaloT oTCyTCTBME 3a-
MblKaHUSi BEPXHEro TemnepaTyp-
Horo gatumka (npu koge E-28),
HUXHEro TemnepaTtypHoro gart-
yuka (npu koge E-2A) n gatunka
3NeKTpoMoTOpa BeHTunaTopa
oxnaxpgeHusa (npu koge E-2C).
ConpoTuBNeHNe AaTYnKkos npu
NPO3BOHKE OMMETPOM AO0/IKHO
HaxoAuTbCA B AnanasoHe
0,1...10Om. MNMpoBepsAOT Takxe,
HeT N1 3aMblKaHWii B CBA3AHHbIX
C faTyMKOM feTanax, Hanpumep,
B KOHTaKTax pasbema, K KoTOpo-
My OH noAknoyeH. Kak n B npe-
AblAylieM cnyyae, MCNpaBHOCTb
AaTynKa MOXHO NMPOBEPUTL U3-
MepeHneM HanpsXXeHUa Ha HeM

C NOMOLLbI0 LU POBOTO MyNbTU-
meTpa.

LIJ mPemMOHT & CepBuc» Hosbps 2021

MMMy NbCHBIA UCTOYHVK NUTaHusA' oM™

NMugnyunpyeTcs kopa -SE-
(3aMblKaHNe CEHCOPHbIX
KHOMOK KnaBnaTypbl)

MpoBepsoT OTCYyTCTBME 3aMbl-
KaHWA OAHON WM HEeCKOMbKNX
CEHCOPHbIX KHOMOK K/1aBuaTypbl.
O6bIYHO 3TO MPOUCXOAUT NPU Mo-
najaHumn BAarv Uam xupa BHYTpb
CEHCOPHO NnaHenu ynpasneHus
UM NPUAMNAHUM YacTuL, Nblan K
Hell. B aTom cnyyae cHumaioT
nnaty gucnnes v ouynwalT nnarty
CeHCOpHOI naHenu. A Haunyu-
WM cnoco6oM pelieHuns npo-
6nembl 6yfeT ee 3ameHa.

MuanunpyeTca kog S-01
(cpabaTblBaHWe 3aWNTHOIO
OTK/IOYEHUA N3-3a TOro, YTo
AyxoBka paboTana c 3agaHHoOun
TemnepaTypoi AnnTenbHoe
Bpems)

Y6expawTcs B TOM, 4To JYX0B
ka He pa6oTana Cc 3afjaHHO Tem

www.remsefT'rU

nepaTtypou B TEYEHUE CAULLIKOM
ANVNTENbHOTO BPEMEHU: NPU TEM-
nepatyPe +100" C — 16 H, npu
Temnepatype+t05...240 C

84, npu temnepatype +245 C -
44’ YacTo ona yctpaHeHus ge-
¢hekTa oka3blBaeTCs 4OCTATOM-
HbIM BbIK/TIOUYNTb AYXOBKY W AaTb

eli OCTbITb.

MHaguuupyetcsa Ko E-Ob
(npo6nemsbl
3/1eKTPOMOTOPOM
BEHTUNIATOPa OXNaX4eHUs)

Mpexpae Bcero npoBepsioT,
BpaLlaeT 1 3/1eKTPOMOTOpP BEH-
TUNATOPA OXNAXAEHNA KPblNb-
yatky. He06x04MMO NOMHUTb,
4YTO BEHTUIATOPbI CO BpeMeHeM
nepecTalT co3faBaTb HYXHbIl
noTok Bo3gyxa. Ecnun anekTpo-
moTop pa6oTaeT, To cneayeT
OUYUCTUTb KPbINbYaTKY, Ha KOTO-
poii NOCTOSIHHO ckannmMBaeTcA
Mblb, & Ha BbIAYBHbIX BEHTUNSA-
TOopax — XWUp W Macno.

B cnyuae BbiIxoAa 3/1€KTPOMO-
Topa BeHTUNsSTopa W3 CTpos, ero
nepeMoTka UAn Apyroii peMoHT
HelenecoobpaseH — y3en 3a-
MeHseTcs Lenmkom.Ecnm ¢ mo-
TOPOM BEHTUNATOPa OXSlaxje-
HUA BCe HOPMasbHO, TO NpoBe-
pAOT UCNPABHOCTb AaTuMKa
TemnepaTypbl 3TOro MoTopa
He NPOW30LLJIO I B HEM KOPOT-
Koe 3amMblkaHne. HeucnpasHblii
faTunK 3aMeHsAI0T.

MHgnuunpyeTca kog E-08
(oTCcyTCTBME NN NpeEPbIBaHMe
Harpesa T3H)
MpepBapuTenbLHO onpefennTb
pa6boTocnoco6HoCcTb TOH
MOXHO A0CTATOYHO MPOCTbIM
cnoco6om. Heob6xoaMMO BKO-
YNTb AYXOBOW WKad Ha COOTBET-

www.remserv.ru

CTBYIOLW NI pexum Harpesa 1

oL eHUTbL TeMNepaTypy KacaHuem

pyKW B KyXOHHOV Bapexke [ns

60/1ee TOYHOTO pesynbTaTa cne-

LuanucTy nyyue ucnosib3osatb

NUPOMETP, KOTOPbLIV NokasbiBaeT

paBHOMEpPHOCTb pasorpesa no

nnowagmn n o6o3Havaet npe-

[AenbHylo TemnepaTtypy B 3afaH-

HOM pexume. 3TO NO3BOMAUT AN-

arHoctTupoBaTb UCNPABHOCTb

TOH.

MpoBepkKy pa6oTbl TOH Haun-
HaloT C N3MEePEHNS HanpsXeHni
Ha ux knemmax. Ecnv oHo nopa-
eTcs, a Harpesa HeT, To, ckopee
BCEro, COOTBETCTBYOLWMA TIH
o6opeaH. MpoBepsAlT oMMe-
TPOM €ro conpoTUB/IEHNE, KOTO-
poe J0/1KHO 6bITh:

- HWXHUIA TOH BOTTOM
HEATER-48.1 Ow;

- HWXHWIA 1 BepxHuit TOH
KoHBeKuun HEATER
CONVECTION LOWER u
HEATER CONVECTION
UPPER — no 44 Owm;

- 6onbwoit n maneliii TOH rpuns
GRILL LARGE HEATER n
GRILL SMALL HEATER — 32,8
1n 48,6 OM COOTBETCTBEHHO.
Harpesa T3H mMoxeT He 6bITb

(nomumMo nx 06pbIBOB) Takxe

13-3a NI0XNX KOHTaKTOB B KOM-

MyTalUOHHbIX pene n 06pbiIBOB

NpOBOAKN.

NuanunpytoTcea koabl E-OA.
E-09 (npeBbiweHne
TemnepaTypbl paboyeit
Kamepbl)

Kop E-OA vHauuupyeTcs,
Korga Temnepartypa B paboyeii
Kamepe npesbiwaet 320 C
60n1ee 5 MUHYT, UK KOrAa BHY-
Tpu pabouyeil kamepbl BO3HUKaeT
BO3ropaHue, un Korga HeBo3-

BbITOBAA TEXHUKA «

MOXHO KOHTPOIMPOBAaTbL TeMMe-
paTypy 13-3a HeMcnpaBHOCTH
fJartuuka.

Kopg E-09 uHaunuunpyeTcs,
Korga remnepatypa B paboueit
Kamepe gocturaet 350" C, nnm
Korga BHyTpW paboueit kamepsl
NPOVCXOAWUT BO3ropaHue.nnm
Korga HeBO3MOXHO KOHTPO/IN-
poBatb TemnepaTypy 13-3a He-
MCNPaBHOCTM AaTymka

Ecnu nocne BbIKNOYEHUA Y-
XOBKM, €e 0CTbIBaHUs 1 nocne-
Aytouiero pasorpesa aedekT He
yCTpPaHUTCA, TO NPOBEPAIOT UC-
npaBHOCTb TEMNEpPaTypHOro
patyvka, MK IC101, UMC namsa-
Tn 1C601

NuagnunpyeTca kog E-83
(HapylweHune CBA3N MexAay
nnaramu)

Mpexae BCero NpoBepsaiT Co-
eiHUTEeNbHbIV kabenb mexay
rnaBHoli nnaToli n nnatoit guc-
nnes. NMpoBepsAlT Takke Hafex-
HOCTb KOHTaKTOB pa3bemoB
CN102 rnaBHoii nnatbl 1 CN 201
nnatel gucnnes.

MHanuympyeTca kog E-71
(c6oit namaTn EEPROM)

MpoBepsloT 3aMeHO ncnpas-
HocTb MMC IC601 rnasHoiA
nnarbl.

Mpn peMoHTEe AyXOBKM MOTYT
npuroguTbesa puc. 22 un 23, Ha
KOTOPbIX MOKa3aHO pacnosioxe-
HWe 3/1eMEeHTOB U pa3beMoB Ha
rNaBHOW nnate n ee BHEWHW
BUAEO0 CTOPOHbI 31€MEHTOB CO-
OTBETCTBEHHO.

NnTepaTypa

1. OVEN BO1DA4T 144/XEE,
B 01D4T234/BWT Service
Manual SAMSUNG. 2012.
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AnekcaHap PocTos (r. 3eneHorpag)

ONEeKTPOHHbIN MOAYNb MOCYAOMOEYHbIX MalluH
BEKO, Blomberg un Kuppersberg (4acTtb 2?

KonupoBaHue, TUPAXNPOBaHUe U P ANANAAAANAAANARGMAYTONOBHOANOPAAKANCOOTBANTBNACA3AKOHOM AP ¢ 1

MpogomkeHne. Havasio B P&C Ne 10, 2021 r.

MporpammnpoBaHne M

Bo mHorux MK ATmega8-16AU (B 3aBUCMMOCTH
oT Bepcun M un gaxe napTum mopynei) Moxer
6bITb @aKTBMPOBAHA ONLMA 3aLNTbl YTEHUSA BHY-
TPeHHei namATn, TeM He MeHee, AaHHble BHYTPEeH-
Hell NnaMATN 60/IbLUINHCTBA BEPCUIA MUKPOKOHTPO-
NepoB CEPBUCHLIM cneynanucTam yaanoch cUu-
TaTb. 9T npowunskn MK (ocHoBHOe MO, AaHHble
KOHGUrypauynm) 4OCTyNHbl ANs CAeLNancToB Ha
npogheccnoHanbHbiX UHTEpHeT-pecypcax. Mpu Tn-
paxupoBaHun MK Takxe Heo6xoanumo o6patuTb
BHUMaHNe Ha HaCTPOIikK, CBSI3aHHblE C yCTaHOBKa-
MU KOH(UTYpaLNOHHbIX 6UTOB CAMOr0 MUKPOKOH-
Tponnepa (Tak Ha3biBaeMbix fuse-6uToB).

Yka3aHHbIii DM MOXHO NOAKIUYUTL K BHYTPUC-
xeMHoMmy nporpammatopy (ISP, aHrn. In-System
Programming) yepe3 coeagnHutens KN8 (cM. BbiLle)
no 0HOMY 13 yHUBepcabHblX UHTepeiicos (UART,
SPI). Bbi60p noAo06HbLIX NporpammaTopoB v MO K HUM
focTaTo4vHO BenvK. Mogenu nporpammartoposB, Ha-
npumep, ynomuHatTcs B [3] u [4]. OnucaHne nofo6-
HbIX YCTPOWCTB B 3TOM MaTepuane He NpuBOAMTCA.

EcTb euje ogHa 0cCo6€HHOCTL NporpaMMupoBa-
HUA 3M — B oT/In4ne ot MK 3M y MUKPOKOHTPO/I-

nepa B cocTaBse [1Y akTUBMpOBaHa ONLUA 3alUThI
YTEeHUs BHYTPEHHel NnamsaTh, N03TOMY ero Tupaxm-
poBaHue J0 CUX NOP HEBO3MOXHO.

MapknpoBka SMD-KOMMNOHEHTOB
B cocTaBe M

B Tabnuue 4 npnBeaeHa MapkupoBKa HEKOTOPbIX
KOMMOHEHTOB B cocTaBe OM U UX OCHOBHbIE Xxapak-

TEePUCTUKN.

Bo3MOXHble HEMCNpPaBHOCTU
MoAayna nux yctpaHeHue
PaccmaTpuBaemblii B 3Toli cTaTbe 3M umeeT
Takue xe Npo6aembl, Kak 1 aHanorM4Hble y3/bl OT
ApYTUX npoussoauTeneii. Kpome 10ro, faHHblii MO-
AyNb HE UMeeT ueneii, KOHTpoanpylwWwnx paboTo-
CMOCOGHOCTb U COCTOSIHNE KOMMNOHEHTOB (Leneit) B
coctaBe OM, a Takxe NOAKIIOUYEHHbIX K HEMY BHELU-
HWX y3/10B. BcneacTBue 3T0oro 3asoxeHHble B OM
AVArHocTuyeckne BO3IMOXHOCTU (TECTOBLIN pPexum
1 KOAbl OWNGOK) peann3oBaHbl He B NOMHOW Mepe.
BbIX04 13 CTPOA KOMNOHEHTOB MOAYNA Takxe
MOXeT 6bITb C1eACTBUEM BHELWHUX NPUYKNH (Nona-
faHue Bnaru, HencnpPaBHOCTWN UCMOMHUTENbHBIX CU-
nosbIx y37108 MMM un ap.). Eciv roBopuTb 0 LEnax B
cocTaBe OM, KoTopble Hanbonee NoABEPXEHbI OT-

Ta6nv|u,a 4. MapknpoBKa 1 OCHOBHbIE XapakTepUCTUKN NOJTYNPOBOAHNKOBbLIX KOMMOHEHTOB

B cocTase OM

.remsen,u

Kasam, TO B NepBYyl0 oyepe/b MOXHO OTMeTUTb UM n
CU/IOBbIE LLeNn ynpaB/ieHNs NCNOHNTENbHbIMY
anemeHTaMu (LMPKYNSLMOHHAA Nomna, knanaH 3a-
nvBa Bofbl, cNuBHaa nomna n TOH).

Oco6eHHocT OM 1 MMM Ha ero ocHoBe npuse-
aenw BJJAHHOM MaTepuasne, NO3TOMYy cneyunanu-
CTbl, NOf1arasiCb Ha CBOI OMbIT U 3HAHUSA, B 60/b-
LUIMHCTBE CBOEM CMOTYT BbISIBUTb W YCTPaHUTb 60/1b-
LUMHCTBO AeeKTOB paccMaTprBaeMoro Mogyns

Huxe npuBeAeHbl HEKOTOPbIE HEUCMPABHOCTU 1
cnoco6bl NX ycTpaHeHus.

MMM He BkIOYaeTCH
Mofo6HbI AeeKT MoXeT NMeTb HECKObKO

MPUYNH:

- HewncnpaBeH ceTeBoii BblklOYaTeNb UK Lienb
ceTeBOW CUHXpOHM3aLuun MK (npossnseTcs
pejko).

- HewucnpaBHbl anemeHThl UM (NposBnseTca 4acTo),
YTO MOXET NPUBECTMU K BbIXOAY U3 CTPOS APYrux
KOMMNOHEHTOB B cocTase OM (Hanpumep, MK).

B AaHHOM cny4yae npoBepsitoT pe3nctop R2 (Ha
06pbIB), 3/1eMEHTbI ceTeBOoro Bbinpamutens (D1.
D2, C7), UMC WM koHTponnepa Ul, aneMeHTbl
BbIXOAHOrO BbiNnpAMUTEns u unstpa (D3, D4, C4).
3avacTyto Npu BbIXOA4E U3 CTPOA IN1EMEHTOB yKa-
3aHHOW Lenn MOXHO HabnaaTb paspylleHne Kop-
nyca pesnctopa R2 n kontponnepa U1l. MNpu Heunc-
npaBHocTK UM BbIXOAAT U3 cTpoA anemeHTol R2, D1,
D2, U1 (valye Bcero c nocneacTBuaMu ans gpyrux
KOMMOHEHTOB 1 Leneii OM).

Mpu HeucnpaBHOCTM cTabunmuTpoHa Z1 uenu 06-
paTtHoli cBsi3n Ul BO3MOXHO 3HAYNTENbHOE NOBbI-
LIEHNe BbIXOAHOT0 HanpsXeHua kaHana 12 B, 4to
MOXeT NMPUBECTU K BbIXOAY M3 CTPOA cTabunnsarto-
pa U2 co BceMyu BbITEKaKLW UMW NOCNEACTBUAMMU.

Mpu nepeHanpsaXeHU B CETU BO3MOXEH BbIXOf
n3 cTpos Bapuctopa VDR1BNNOTh 40 paspyweHns
ero kopnyca.

- HewucnpaBHbl 31eMeHTbl BTOPUYHbIX Leneit UM
(nposiBNsieTCA peako).

BHauasie oTkitovaloT Bbixogbl UM oT Harpysok n
NpPOBEPAIT, YTO ABUIOCH NPUYNHOW HEUCNPABHO-
CTU — anemeHTbl UM nnn ero Harpysku.

Yauwe Bcero UM BbIXO4UT U3 CTPOSA BCNeACTBUE
nonagaHusa Bnarn Ha 3M. O6bIYHO B JAHHOM cyvae

Whvrerrsarviru
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Puc. 6. Pa3pylwieHue kopnyca MK Atmega8-16AU
BCMeACTBYE NonagaHusi Bnaru Ha nnaty 9M

Puc. 7. Bblwegwunii N3 CTPoss CUMUCTOP
C/IMBHOI NoMnNbI

s
£ B

(BN

9 Sis W

Puc. 8. PaspyweHune kopnyca MK My
BCNeACTBME NonagaHus Bnarn mexay nuHuei
5 B # ceTeBbIM N TAHWEM Ha NjaTe OCHOBHOIO

Moaynsa
Ay v
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BbIXOAMNT 13 cTpos WM koHTponnep Ul (Takxe He-
06X0AMMO NMPOBEPUTL €0 BHELWHNE 3NIEMEHTHI).
Bcnep 3a Ul Hepefko BbIXOAAT U3 CTPOS cTabuam-
3aTtop U2 n MK U3.

Ha puc. 6 nokasaHo pa3pyweHue kopnyca MK U3
BCNefCcTBMe nonagaHuna snarn Ha nnaty OM (B AaH-
HOM cnyyvae kKoHTponaep UL Toxe Bbllen U3 cTpos,
cTabunusatop U2 ocTtancs uen).

HevcnpaBHOCTWY LLeneil ynpaBneHunsa
UCNONIHNT e/IbHbIMU 3/1EMEHTamMu B cocTase CM

YkasaHHble Lienu 3aHuMaloT BTopoe MecTo nocne
NN B cTaTucTnke otkaszos M. Yauie Bcero BbIXOAAT
13 cTpos cumucTopbl TR1 (LMpKYyNALMOHHAA
nomna), TR2 (cnuBHas nomna) n cBsi3aHHble C HUMKU
uenu. Tak Kak Bce CUMUCTOpPLI B cocTase M
ynpasnatTca ¢ MK U3 HanpsamMyto 6e3 npomexyTou-
HbIX KackajoB, HepefKu cnyyau, korga Bcnep 3a cu-
MWCTOPOM BbIXOAWUT U3 CTPOSA COOTBETCTBYOL NI
nopT MUKPOKOHTpoNnepa. Takxe HencnpaBHOCTH B
CUOBbIX LLeNAaX MOTyT 6bITb CBA3aHbl C 0TKazammn
camMux UCMONTHUTE bHbIX 3/1IEMEHTOB.

B kayecTBe UNNOCTPaLMN HEMCNPABHOCTN OfHOW
13 CUNOBbLIX Lenei Ha puc. 7 nokasaH BblleWwuii
13 ctpoa cumuctop TR2 (Z0103MN) (oH nokasaH
CTPEeNKoit), KOTOPbI ynpaBnseT CIMBHOW NOMMNOWA
(cm. [5]).

Takxe 4ONO/THNTE/IbHO XO4YEeTCSH OCTAHOBUTLCA Ha
nocneacTeuax ana OM npu nonajaHum Ha Hero
Bnarn. O6bIYHO 3TO 3aKaHYMBAETCS N1OKA/IbHbIMU
npo6oAaMK Ha nnaTe B MecTax nonagaHusa Bofbl
(Mexay NpoBOAHUKAMMW NOJ BbICOKMM HanpsXXeHnem
M CUTHaNbHbIMK Lenamu). MocneacTBUs MOryT 6bITh
haTtanbHbIMK Kak Ans MK, Tak 4nsa gpyrux Komno-
HEHTOB W MevyaTHbIX NPOBOAHUKOB Ha Naate MoAyns.

<TARDO # ARISTON

AEG

Camoe HenpusaTHOe B JaHHOM C/ly4ae — BbIXO[ U3
cTposs MK B cocTase MY (oH nutaetcs ot UM BCco-
CTaBe OCHOBOrO MOAY/S) — ero 3aMeHUTb noka He-
BO3MOXHO, NpuAeTca MeHATb naaty MYy yenmkom.
Mpu nnaHnpoBaHun pemoHTa OM Heo6xoAUMO
YUYUTbIBATb €70 NOBPEXAEHUS (M CBA3AHHbBIX C HUM
Yy3/10B) UCXOAA U3 IKOHOMUYECKOW Lenecoobpas3Ho-
CTV Npu nocieAyoLjeM BOCCTAHOBIEHNA MOAYNA.
Ha puc. 8 nokasaHo paspyweHne kopnyca MK My
(Atmega644PA) BcneacTBue nonagaHva Bnaru
mMexay nuHueit nutanna 5 B n ceTeBbIM NUTaHMEM Ha
nnarte ocHoBHOro moayns (cm. [6]). B gaHHOM cny-
Yyae Takxe Bbllwen n3 ctpos MK Ha ocHOBHOM OM.
NTor — kpome pemMoHTa 0CHOBHOTo 3M (3ameHa MK
N Ap. KOMNOHEHTOB) Heo6xoaMMa 3ameHa Y. 3ame-
Ha (PeMOHT) 06eunx nnaT MOXeT COCTaBUTb NOIOBUHY
ctoumocTu MMM (gaHHble annapaThbl yXe CHATbI €
npon3sojcTBa). M 34ecb HE06X04MMO NpUHUMaTh
peleHne Boob6Lye 0 LLelecoo6pasHOCTU peMoHTa.

JinTepaTypa 1 MHTepHeT-pecypchbl

1. Arcelik. Mini Marti PCB Schematic. 15-5986-
05-30.26.05.2011.

2. Arcelik. Mini Marti Devre §emasi. 17-5986-05-
10. 26.05.2011.

3. Jonroe B., defopos B. 3NeKTPOHHbIN MOAYNb
cTupanbHoi MawnHbl «<BEKOWKB61041». PeMOHT
& Cepsuc, Ne 3, 4, 2017 .

4. PocTtoB A., ®ejopoB B. Dn1eKTpOHHbIE MOAYNN
«Invensys 475440/60» cTupanbHbix mawunH BEKO.
PemoHT & Cepsuc, Ne 7, 8, 2013 1.

5. http://monitor.espec.ws/section7/
post2028210.html

6. http://monitor.espec.ws/section24/
topic299300.html

CeTb MmarasnHoB

«3AMYACTW 019 BbITOBOW TEXHUKW» )K
MOJHBIA ACCOPTUMEHT 3AMYACTEW U AKCECCYAPOB L:'I;f/ln'M
K 6bITOBOII TEXHUKE — BeAyuwmnx MMpoBbIX HpOMSBOAMTEﬂeﬁ
" 5] Electrolux Whirlpool
tfISTINOL

. 9«
(Dirmesir ZAN

MPOOAXA, CEPBVC, OCTABKA

Mocksa 1 MO: +7 (495) 229-39-40
PervoHbl: +7 (800) 333-29-89 (3B0HOK 6ECMNIOTHBIN)
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VHTepHeT-chopym,
OHNaliH 3aka3 Ha www.zipm.ru
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N3MEPUTE/TIbHAA TEXHNKA. OBOPYJOBAHVE «

HoBasi cepusa LndpoBbIX
ocumnnorpagos AKNM-4135

C Mosiocoi nponyckaHusa 2 Iy,

AKUM npepcTaBnseT HOBYIO CEPUID LN POBLIX 3aM0-
mMuHalowux ocuunnorpados nNoj TOprosoii Mapkoii
AKNM™- Hosan cepusa AKWM-4135 npeacrtaBneHa tpems
4-KaHaNlbHbIMWU MOAI€NAMMU C NON0CaAMU NPONyCKaHUA
500 My, 1Ty n 2 Ty, MakcumanbHasa 4yacToTa AuUcKpe-
Tusaumm 5 Ty Ha kaHan (10 I'Ty B pexume ESR), makcu-
manbHas rNy6uHa namatn 500 M6, namMaTb genutcs
MeXAy akTUBHbIMU kaHanamu. ins ocyunnorpados
cepun AKWTM-4135 focTynHa onuusa N0rM4eckoro aHanu-
3aTopa Ha 16 4 poBbLIX kKaHaN0B AN 06ecneyeHns BO3-
MOXHOCTU aHann3a CMelaHHblX CUTHANI0B.

MogenbHbI pag ocuunnorpacdos cepun AKNM-4135

Mopaens AKWM-4135/1
AHasnorosble KaHasibl
Monoca nponyckaHus 500 MIy

YacTota fuckpeTusauum

| AKNM-4135 2 AKNMN-4135 3

4 + KaHa/1 BHELUHel CUHXPOHU3aLmumn

| 1rry 21Ty

5MTu(10rrus pexume ESR) Ha kaHan

500 MB Ha kaHan (aktueeH lkaHan) 250 MB Ha kaHan (akTuBHbI 2 kaHana) 125 Mb Ha kaHan

MakcumansHas namaTs
(aKkTMBHbI 3 UK 4 KaHana)

HopmanbHblii pexxum: 170000 ocu./c

CkopocTb 3axBaTta

PaspsigHocTs ALIM

CermMeHTUpoBaHHbIi pexum: 750000 ocu'c
8 6uT (NnporpamMHbIii pexxum Hi-Res —po 16 6uT)

USB Hosts, USB Device (USBTMC). LAN VXI-11 Telnet Socket, kapTa mic.to SO, A0nycKOBbiIi

WHTepdheiichl

KOHTponb (Pass/Fail), BbIxog cCMHXpoHu3auMn HDMI

— BCTpoeHHbIit BeG-CcepBep C NOAAEPXKKON YAANEHHOTO >paBneHns Yepen nopt LAN i

ynpasnenvte nomoublo Be6-6paysepa.

— KomaHgbl ANCTaHLMOHHOTO ynpasneHus SCPI

—C NMOMOLbIK MbILWW N KNaenatypbl

B ocyunnorpacgax cepun AKNM-4135 npumeHeHa Tex-
Honorua SPO (Super Phosphor Oscilloscope), o6ecneyunsa-
OLL@St MakcuManbHYl CKOPOCTb 3axBarta 4aHHbiX [0
170000 ocuy./c (HOpManbHbIi pexum paboTbl) 1 40
750000 0cu./c B pexumMe CErMeHTUPOBAHHON pa3BepTH,
256 YPOBHEN NHTEHCMBHOCTU CBEYEHUA lyya (APKOCTHAS
WM LiBETOBASA rpajalyms 4acToTbl pasBepToK B 3aBUCUMO-
CTW OT YaCTOTbl UX NOBTOPeHUs). B AaHHOI cepuu ocunnno-
rpachoB TaKXKe ncnonb3yeTcs MHHOBALWOHHAS Ludposas
CUCTEMA CMHXPOHM3AL MM C BbICOKON YyBCTBUTENLHOCTLIO U
HU3KUM ypoBHEM AXMTTepa. CucTeMa CUHXPOHU3AL MM
NOAAEPKUBAET HECKOMbKO MOLYHBIX PEXUMOB 3anycka
BK/IIOYas 3aMyCK nNo nocief0BaTebHbIM AaHHbIM.

Takvie cTaHAapTHbIE W onuMoHaNbHbIe UHCTPYMEHTDI,
Kak 3anucb UCTOPUMN cUTHANOoB, hYHKLUM NONCKA U HABU-
rauun, TeCTupoBaHue no macke, rpauk boae, aHanus

remserv.ru

MOLHOCTU 1 NOCTPOEHMNE FNa3KOBbIX AUArpamMmm 1 aHanus
[AXUTTepa, N03BOAIT PErMCTPUPOBATH, COXPAHATbL U1
aHanM3nMpoBaTh 3axBayeHHble PopMbl CUTHANoB. Bneuart-
NAWNIA HaBop N3MEPUTENbHBIX U MaTeEMaTU4eCknX BO3-
MOXHOCTEIA, onNuyuUn reHepaTopa CUTHaN0B NPON3BO/LHOM
thopmbl A0 25 MlL. a Takxe fieKoaupoBaHmue nocnejosa-
TesIbHbIX AaHHbIX Takxe SBNSITCA 0COGEHHOCTAMMU HOBOIA
cepun uncposbix ocuunnorpacos AKNM-4135

BoNblO eMKOCTHO CEeHCOPHbIN AUcnaei ¢ gnaroHa-
nblo 3kpaHa 30,7 cm n paspewexnnem 1280 * 800. a Takxe
YAO06HbIN U (DyHKLUMOHANbHBI NONb30BATENbCKUIA UHTEP-
chelic N03BONAIT 3HAUUTENIbHO MOBLICUTL 3D HEKTUB-
HOCTb pa6oTbl. Ocuyunnorpadbl UMET NoAAEPXKKY
ynpasnexus C NOMOLbIO MbIWW UK yaneHHOe ynpasne-

HUue yepes IHTepHeT
Uerounnk: WWW.Flocman ru
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* KOMMOHEHTbLI W TEXHONOI N

B0505ST16-W5 — mMoAybHbIi
DC/D C-npeobpasoBaTtesib
cnsonsaumnein 5000 B

KomnaHua Mornsun paspa6oTana MUHMATIOPHbIA MO-
AynbHbIt DC/DC-npeo6pasoBatens BO505ST16-W5 ¢
ycuneHHoii usonsauynei «exoa-ebixog» o 5000 B (AC).
MpoxoaHas eMKocTb Npeo6pasoBaTens He npesbillaeT
3,5 n®. Npeo6pa3oBaTesb peasn3oBaH B CTaHAAPTHOM
Kopnyce Mukpocxembl Tuna SOIC-16 n He TpebyeT Ao~
NONIHUTE/NbHBIX KOMNOHEHTOB. BbIXOAHAA MOLWHOCTbL U3-
fenusa coctaBnsieT 0,5 BT, uMeeTcsi BO3MOXHOCTb Bbl6GO-
pa BbIXO[HOrO HanpsxeHuusa us psaaa 3,3, 3,7,50un5,4 B
(BxoAHOe HanpsxeHne 5 B £10 %). Bbi6Op HYXHOTO 3Ha-
YEHUA BbIXOAHOTO HANPSXEHNA OCYL eCcTBNAETCA pesn-
CTOpHLIM fenutenem. B npeo6pasoBaTene peannsosaHa
AONTOBpEeMeEHHan 3awmuTa oT K3, 3awuta oT neperpysku n
neperpesa; TemMnepaTypHblii JruanasoH akcnayartayum ot

-55 0 125" C. KOHCTpyKUMA U TEXHWYEeCKMe napaMmeTpsl
COOTBETCTBYWT Tpe6GOBaHUAM MeANLNHCKOTO cTaHjapTa
EN60601 -1 (2xMOPP), a Takxe cTaHgapToB EN62368
(MHbopmaynoHHble TexHonorun) n AEC-Q100 (aBTo-
npom). MpeobpasoBaTtenb NpejHasHayeH 415 WUPOKOTo
M cneynanbHoro NPUMEHEeHUA € Lenbio U30NALUN UHTepP-
theiicos B ycTpoiicTBax, rae TpeGyeTcs KOMNAKTHOCTb,
BbICOKas CTENEHb U30NALUN COBMECTHO C HU3KOW Npo-
XO/HOV €MKOCTbI0 U HU3KNII TOK yTeuku.

WcTouHuk: compel.ru/

RS8557/58/59 —cemMelNcTBO 6HOO)KETHbIX ONepaLMoOHHbIX

ycunutenei

KomnaHns RUNIC BbinycTuna ceMeiicTBO GIOAXETHBIX
onepauroHHbIX yCUNUTENel C HyNleBbiIM TEMNEPATYPHbLIM
apeiibom HanpsxeHns cmeweHns RS8557/58/59 (1/2/4
KaHana CoOTBETCTBEHHO). HOBbIN ycunuTens xapaktepusy-
eTCA HU3KUM HanpskeHWeM CMelleHus 1 ero TeMnepartyp-
HbIM ApeiihoM, HU3KUM YPOBHEM WYMOB. HOBble ycunute-
N OTAMYAKTCA TaKXKe CUMbHBIM NojaBfieHneM cUHpasHoii
NOMeXxu 1 NOMexXn No NUTAHNIO, UMEIOT BXO/ U BbIXOZ OT
WWHbLI A0 WWHLI. Kpome TOro, BkAOYEHaA BXOAHAS 3aljuTa
OT 3/1eKTPOMArHUTHbIX NOMeX. Y CUNUTENN BbINYCKAOTCS B
kopnycax 5S0T-23, BMSOP, 8SOIC, 14SOIC n 14TSSOP.

OcHOBHble xapakTepuctukn RS8557:

- HanpsaxeHuue nutaHus: 2,7,..5,5 B.

- Tok noTpe6nenunsa (tun.): 650 MKA.

- HanpsaxeHune cmeweHna (makc.): 50 MkB.

- [Apeiich HanpsxeHna cmewenns (makc.): 0,2 MkB/K.
- CKOpOCTb HapacTaHusa BbiX. curHana: 2,5 B/Mkc.

- Pasmax wymos (0,01...10 'u): 0,93 mkB.

Tok cmeweHns (Tun.): 50 nA.

WcTounmk: www.efo.ru/

MCP1502 — BbICOKOTOUYHbII UCTOUYHUK

OMOPHOro HanpsiXXeHus ans
aBTOMOGUbHbIX MPUIOXEHNA

Microchip Technology o6bAaBU1a 0 BbINyCKe HEA0PO-
roil MUKPOCXeMbl BbICOKOTOUYHOTO MOH ¢ paclnpeHHbiM
TemMnepaTypHbIM ANana3oHOM AN aBTOMOGUIbHBIX 1
NPOMBbILWIEHHbIX NPUTOXEHWIA, HU3KUM Apeiichom, BblCO-
Oii HAleXXHOCTbIO 1 XOPOW UMM PaBoOUYNMN XapaKkTepucTn-
kamun. HoBbli npu6op cooTBeTcTBYeT Tpe60BaHMAM YpPOB-

HA laBTomMo6unbHOro ctaHgapta AEC-Q100 (guanasoH

Ne 11 «PeMOHT & CepBUC» HOs6pb 2021

pabounx Temnepatyp ot (-40 go +125" C), c MakCumanb-
HbIM TemMnepaTypHbIM KO3 duumeHTom 7 ppm/”C.
Mwukpocxema MCP1502 ocHOBaHa Ha yXe nNnpoBepeH-
Holl apxuTekType npu6opa MCP1501, npucyTcTBYylolW Eero
Ha pblHKe 6onee NATU neT. MCP1502, BbinyckaeMble B He-

Www.remserv.ru

6onbwom 6-BbIBOJHOM kopnyce SOT-23. aBnatTcs nge-
anbHbiM BbIGOPOM /1 WWMPOKOTO CAEKTPa NPOMbILLINEH-

HbIX. aBTOMOGU/bHbIX 1 a3POKOCMUYECKUX NMPUNOXEHWIA,
TpebyloL X BbCOKOTO YPOBHA HAaAeXHOCTN. YCTpoiicTBa
Microchip MCP150x (MCP1501 n MCP1502) moryT 6bITb
xopowum AOMNOTHEHNEM K CEMENWCTBAM MUKPOKOHTPO-

nepoe, ALIM n LLAM, BbinyckaeMbix koMmnaHueii Microchip,
npefocTaBnsAa GONbLWYW WKaNy HanpskeHuit 4ns cosga-

PAM8965 —athdeKkTUBHbI
cTepeoycununtens knacca D

KOMIMOHEHTbI N TEXHONOT NN

HWS1 KOMMNJTEKCHBIX CUCTEMHbIX PeLleHuii, NOAXOAALNX
ANSA WNPOKOTO CNeKTpa NPUIoXEeHNA HyXAalLWmnxcs B
cTabunbHOM, TOYHOM U BOCMPOU3BOAUMOM npeo6paso-
BAHUUN JaHHbIX YPOBHU BbIXOAHbIX HanpsxeHuit MCP1502

COOTBETCTBYIT Haubosee NoNynsApHOMY AnanasoHy oT 1
no4B

McTouHmK https, www.riocman.ru

CUHTErpnpoBaHHbIM MNnoBblWakdWnm

npeo6pasoBaTenem

KomnaHnus Diodes npefcTasuia HOBYHO MUKPOCXEMY
cTepeoycunnTens knacca D ¢ MHTerpupoBaHHbIM CUH-
XPOHHbIM MOBbILLIAOLLM NpeobpasoBaTenem. MIMC
PAMB8965 npefiHazHa4veHa /151 UCMOJIb30BaHUA B akyCTu-
YeCKNX cucTeMax C NoAAePXKOI NCKyCCTBEHHOIO UHTer-
NleKTa n NopTaTUBHBLIX My3blKaslbHbIX MHCTPYMeHTaX, rae
KNtoYeBbIMU TPe6oBaHUAMU ABNAIOTCA NOBbILLEHHASA Bbl-
XO/IHast MOLLHOCTb, YBENNYEHHbIIi CPOK CNyx6bl GaTapeii
1 KOMNaKTHOCTb KOHCTPYKLN.

PAMB8965 nutaetca HanpsxeHnem oT 2,8 o 8,5 Bu
cnocobHa B KaX40M U3 BYyX KaHaN0B OTjaBaTb B Harpys-

www.remserv.ru

Ky 12 BT Ha 4-0oMHble guHamuku ¢ KMpj 9s 3a cuer
CWHXPOHHOTO MoBbIWatLLero npeo6pasosarens, pabora-
10L,Er0 NPN ManbiX Harpyskax B peXxume 4acTOTHO-UM-
nynbcHoi mogynauun (H/IM), 3TO yCTPOUCTBO HE TONbKO
o6ecneynsaeT NOBbIWEHHbIA KM/ 1 ynyyleHHble xapak-
TEPUCTNKN. HO TaKXe cokpaljaeT TpeGyemyto naowasb Ha
nnave v cHuxaeT 061y CTOMMOCTb KOMMNOHEHTOB

Mogaynsuma pabounx yactotr YAM n WM pacwmpser
CNeKTp 3N1eKTPOMAarHUTHbLIX NoMeX, NoBbilwas 3 hekTns-
HOCTb UX NOJlaB/IEHNA B LUMPOKOM AuanasoHe yacToT. 310
no3BoONSeT NCNONb30BaTh el eBble (hUIbTPbI HA OCHOBE
heppuTOBbLIX 6YCUH BMECTO GOslee JOPOrux U rpoMo3f-
kux LC-tpunbtpoB YnbTpassykoBas 4actota YAM nosbi-
watoujero npeobpasoBaTtens MUHUMNU3UPYET BAUsiHUE HY
LWYMOB, UCXOAALLUX OT APYTNX KOMMNOHEHTOB, pacnoso-
XEHHbIX Ha neyaTHoii nnate. Kpome T0ro, Bo U3bexaHune
6ueHunit yactoTbl Y/M npeo6pasosatens u WM ycunu-
Tens CUHXPOHWU3UPOBAHbI.

Mporpeccupyiolyee orpaHuyeHne MOLHOCTH
PAMB8965 rapaHTupyeT, 4TO AMHAMUKN GyAyT NpoAon-
XaTb 0o6ecneynBaThb BbICOKOE KayeCcTBO 3ByKa 6e3 pucka
noBpexAeHns ®YHKLUS TENA0BOI 3alnTbl CHUXAET Bbl-
XOAHYI0 MOLLHOCTb, €C/TIN YCUNUTENb HAauYnHaeT neperpe-
BaTbCs. B MUKpOCXeMe UMETCA Takxe Lenu 3awunTsl oT
NOBLILWEHHOTO N MOHUXEHHOTO HaNPSXXEHNS U 3aLUTHOTO
OTKNIOUEHUA NpU NeperpeBe kpuctanna. HuU3kuii Tok
nokos, coctaensawwWwmnii Bcero 10 MA, nomoraeT OMNOMHN-
TeNbHO 3KOHOMUTL 3apaj 6atapeu

PAMB8965 BbinyckaeTca B 40-KOHTAKTHOM kopnyce

W-QFN.

WcTounuk https.1www.rlocman.ru-
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* KOMIMOHEHTbLI N TEXHONOTIN

KomnaHusa RIVERDI aHOHcUpoOBasia HOBYHO NnHelky 10.1"

ancnneesB c nHTepdgericom HDMI

Komnanus Riverdi aHOHCUpOBana HOBYIO SIMHEliKY
10,1" gucnnees ¢ uHTepdeiicom HDMI. OcCHOBHblE Na-
pameTpbl TFT-gucnnesa: matpuya IPS; spkocTb nog-
cseTku oT 800 ka/mMa(Bepcumn ¢ eMKOCTHBIM CEHCOPOM)
1 1000 ka/m2(Bepcun 6e3 ceHcopa); paspelleHune
1280x800.
Mnata ynpasneHus gucnnes npegycmarpusaeT cnegy-
oLe BO3MOXHOCTU:
- BbIGOP BHYTPEHHEro U/ BHELLHEro CTOYHMKa
WM ana ynpaBneHus noAcBeTKOIA;

- NOAK/IOYEHMe BHELIHEro JaTunka OCBeLLeHHOCTH
[N aBTOMAaTU4YeCcKOro ynpasieHus noAcBeTKoin;

- NOACTPOWKN APKOCTU, KOHTPACTHOCTM W HaCbILLEH-
HOCTW NPW NOMOLLN BCTPOEHHbIX KHOMOK UK BbIHOC-
HbIX, NOAK0YAEMbIX Yepe3 crneunasnbHblii pasbem.

JloCTynHbI WeCTb BAPUAHTOB UCMOJTHEHUSA:

- RVT101HVHNWNOO — 6e3 ceHcopa.

- RVT101HVHFWNOO — 6e3 ceHcopa, MeTannuye-

cKasi paMKa C MOHTa)XHbIMU yLIKaMu.

- RVT101HVHNWCOO — eMKOCTHOIi CeHcop, Hapyx-

HbI/i MOHTaX Ha KNeiKyl NeHTy.

10.1”

60
47
28

J) e)

usBC Industrial aTooch

Capacitive

- RVT101HVHIMWCOO0-B - emkoCTHOI4 ceHcop (optical
bonding), HapyXHbI/i MOHTaX Ha KNeiKyl NeHTy.
- RVT101HVHNWCAO — eMKOCTHOi1 ceHcop.
- RVT101HVHFWCAO — eMKOCTHOI1 CeHcop, MeTan-
inyeckas pamMka C MOHTaXHbIMU YLLIKaMu.
WcTounnk: www. efo. ru/

M3MC reHepaTop SiT3901 cokpaTuT Bpems

6ecnpoBOAHOI 3apAaaKkn Ha 25 %

Kopnopauus SiTime npeactaBuna MMKPOMOLLHbI
M3MC reHepaTop ¢ LudposbIM ynpasnennem (DCXO)
SiT3901, npefHa3HAYEHHbIN AN MOGUIbHBIX NPUNOXeE-
HWIA 1 ycTpoiicTB WHTepHeTa Beweii. SiT3901 ysenunuu-
BaeT CKOPOCTb 6GECNPOBOAHON 3apsafkm Ao 25 %, cokpa-
was npu aTom 06LLYyl0 Naowab CXeMbl CUHXPOHM3ALNN
A0 90 %. MOMC reHepaTop ngeanbHO NOAXOAUT ANS CU-
cTem 6ecnpoBOAHOI 3apAAKN YMHbIX 4acoB, TPEKepPOoB
aKTUBHOCTM, C/TYXOBbIX annapartoB ¥ HOCUMBbIX
YCTPOWCTB.

CraHfapTbl 6ecnpoBOAHON 3apsafku, Takme kak Qi un
AirFuel, ocHoBaHbl Ha pe30HaHCHOIi nepegaye MOLHO-
ctn. OAHako hakTopbl OKpyXalouieit cpeabl MOTYT AnHA-
MUYECKM BANSATb HA PE30HAHCHYI0 4acToTy, 4To 3amMeans-
eT npouecc 3apagku. SiT3901 no3BonseT AUHAMUYECKN
nepectpanBaTb Pe30HAHCHYI0 YacTOTy 3apsifHOro
ycTpoiicTBa, yBennumsas g0 MakcumMyma Konn4ecTBo ne-
pefaBaeMoii 3Hepruu 1 cokpauas BpeMs 3apsjku 40
25 %. dyHKUMA undposoro ynpasneHus SiT3901 ycTtpa-
HAeT He06X0A4MMOCTb B JONOJIHUTENbHbIX NACCUBHbIX

Ne 11«PeMOHT & CepBUC» HOosR6pL 2021

KOMMOHEHTax Ha nnare, cokpauias naowajb ycTpoicrea
CUHXpoHUu3auumn fo 90 %. B pesynbTtate cuctema sapaj-
Kkn paboTaeT nyywe, UMeeT MeHblUNe pa3Mepbl, TEXHON0-
TUYHee 1 HajexHee.

OcobeHHoCcTM MOMC reHepaTopa C LMpoBbIM
ynpasneHvem SiT3901
CBepxHU3knii Tok noTpe6nennsa: 105 mMkA (Tunosoe
3HavyeHue).
- Lwupokmnit gnanasoH UM poBOro 3aTArnBaHus (4o
15 %) ANs BbIXOAHOI 4acTOThl.
TemnepartypHas cTabuibHOCTb: +50 1 +100 ppm.
- [Ownana3oH paboyux Temnepatyp: oT -40" C go
+85" C;
- MuHuaTiopHbIid kKopnyc: 1,5 x 0,8 mm;
- Mporpammupyemas yactoTta: oT 140 26 Mlu.

VcTouHnk: www.rlocman.ru/

Www.remserv.ru

KNYB YUATATENEWN »

YBaxkaeMble yntarenn!
B cBs3u ¢ 3aKkpbiTueM komnaHunii «POCIMNEYATb» u «AlP» nognucky Ha *y pHan Ha 2021 rog MOXHO Od)OpMI/I-

cnepayouwumun CNOCOOAMU;

Camblii YA0GHbIW cnoco6! Ha calite nsgarenscrea «COJIOH [lMpee

www.solon-press ru Y]

YyA06GHbIM 15 BAC CNOCOGOM OH/IaUH-0NaThl C ONNATON NO TenedoHy, kapToil, 6aHKOBCKUM nepesojom
MU

T.4.. ucnonb3ys cepsuc POBC)KACCA.

N

Uepes no60i 6aHK (KBUTAHLUWIO AN ONaTbl NOKa3aHa HUxXe).

3 Ha caiite xypHana Www.remserv.ru Ha ctpanuuye [lognucka

Ha >XypHan MOXHOo nognucatbcsi B pefakuuu.
Moanvcka B pefakuumn gewesne nto60i anbTepHaTUBHO NoanucKu!

CTOMMOCTb MOAMUCKN B PEAAKLWWN Ha 2022 roga;

Ansa busnyeckux nuy
naros — 6000 py6.; Ha nonyrogue — 3000 py6.
[ns atoro Bam Hajo nepesecTu (kenatenbHo yepe3 CbepbaHk)
Ha cyeT pefakumMm CornacHo GaHKOBCKMM pekBU3NTaM HEOGXOAMMYI0
cymmy ¢ o6s3aTe/lbHbIM ykasaHuem Bauero noutosoro agpeca
(B TOM 4MCNe NOYTOBOTO MHAEKCA) U ONJAYMBAEMbIX HOMEPOB
XypHana (61aHK NOANNCKM NpunaraeTcs)

na

An» 0pnanyeckux nuy,
rog —6600 py6.; unnonyroane — 3300 py*.

[ins 3TOro Bam Hy)XHO OTNP/IBUTL 3Ty M NPOM3BO/LHONM chopme No
3/1EKTPOHHOVA MOYT® Ha aApec: M Serv«»solon preas.ru.

B Hel yKa3aTb PeKBU3NTbI KOMMaHWK, 3akasbiBaeMble HoMepa
XypHasia v * KoimyectTso

CTOMMOCTb KOMNNEKTA XYPHANOB (BMecTe c NO4TOBO fOCTaBKO)

2015-2017 rr. 3600 py6 no6oe nonyrogue — 1800 pyf 2021 rop m*o0&0* nonyroawe -
2018 rog 3720 py6 no6oe nonyrogue — 1860 py(:
2019 rop 3840 py6. no6oe nonyrogmne — 1920 py(- CTOMMOCTL 31eKTPOHHOW Bepcuu Ha CD;
2020rop 3960py6  n060e nonyrogue— 1980 pyf apxue_1998-200! r <4 (ucka 1000 PYC
dopma NI MO-4
N3BeuweHne
(HauMeHoBaHVe nonysaTen» n.uarmn)
7724905367/772501001 40702810200070360021
(11111 nonyuaTteny nnatexa) I p.'uep cuera LUMYICI NWIT al
Punvan «KopnopatusHblit» NMAP «CoBKOMGaHK B/K 044525360___
(HaMmeHoBaHWe GaHka NonyyaTens nnatexa)
Homep kop./cy. GaHka nonyuyatens nnatexa 30101810445250000360
3a XypHan «PeMoHT & CepBuc .20 rog
(HavMeHOBaHVIE VaTeNE) (w>Mep nMuesoro cueta (M 4) 0N rx-NKTUKa)
®.1.0. nnatenbLmka:
AZpec nnaTenbLyka;
CymMa nnaTexa: py6 Kon. Cymma nnaTbl 1 ycnyru p\6
WToro py6. Kon. 20
C YCTOBYSIMIA MPYEMH YKAMILHOT O L1 TaTO M 20iMWKI® CyMMbl, BT Y. C CYMMO MUTMAATT erwrbl ta "MHIC*
Kaceup 0 LUAKOM/IEH H COrcTCCH- Muwmcs nanmM bW N
000 «COJOH-Mpecc*
(HauMeHOBaHWe NoMyYaTens niaTexa)
7724905367/772501001 40702610200070360021
(UL 111 nonyvatens nnatexa) (Homep cyeTa nonyyatens nnatexal
dunnan «KopnopaTtusHblii» MAP «CoBKOMGaHX- BUK 044525360
(HanmeHoBaHWe 6aHka noayyaTens naatexa)
Homep Kop./cy. GaHka nonyyatens nnatexa 30101810445250000360
3a XypHan «PemoHT & Cepsuc ~ Ne 20 roa
(HaumenoBanve usatiisa) (HOMep NMLeBOro cuera (Kon! NasgaHsILMKs)
@.1.0. nnatenbLuyKa:
Agpec nnaTenblynka:
Cymma nnatexa: pyr _ kon. Cymma nnatbl gaycnyru: py6.___«on.
- 20 T
NTtoro _ py6.-———- Kon.
Keuranuuu 4 C CyMMOii B3UMaeMoii NnaTbi W ycnyr* 6aHka
C ycnoBmaMM npuem» yKeoanno* B NaTeXxHoM aofaywWwan™ cyMMmbl
Kaccwp 03HaKOMAT W CornaceH. TONHUCH NAATENbUYMK*

NnHUA oTpesa
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