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B MOCKBE NPOLUJIA
11 BCEPOCCUMNCKAS KOH®DEPEHLIUA
«MACTEP — POPYM»

21 urons 2007 rosa B Mockos-
CKOM MeXyHapoAHOM HHOp-
MallUOHHO-BbICTABOYHOM LIEHTpEe
«Undonpocrpancrso» npomia
II Beepocceuiickast koHdepeHus
«Mactep — @opyM», opraHu-
30BaHHasi M3IATEJIbCKUM JIOMOM
«3Jdnektponnka». Ha Hee cbexa-
nocb 187 neneratoB OT cepBUC-
HBIX HEHTPOB, NPOU3BOAUTENEH
3JIEKTPOHUKH, MOCTaBLIUKOB KOM-
OHEeHTOB U o6opyoBanusi. CrioH-
COpaMH MepOIPHUSITHSI BBICTY I
kommanuu BBK Electronics,
GEFESD, <«[lunomnb», «Cupnyc
Tenexoms.

Ha xoundepennuu npucyrc-
TBOBAJ/IM IMPEJICTABUTENIM KOMIIa-
Huii- npouasouteneii Thomson,
Samsung Electronics, BBK
Electronics, Golder Electronics,
Canon, Sharp, TCL, «bCX bbr-
toBasi TexHuka».

Koudepeniuus cocrosna us
NJIEHAPHON YacTH M paGoTbl CEK-
uuii. IlnenapHywo 4acTb OTKPbLI
CBOMM JIOKJIA/IOM TJIaBHBIH pejlak-
top xypuana «PIOT Cepsuchorii
6ustec> (PeMOHT 3JIeKTPOHHOI
Texnukn), EBrennii Auzpees.

C nokjaajlaMu O CEPBUCHOM
MOJUTHKE BBICTYNUJIH IIpej-
CTaBUTEJH KOMIaHui Samsung
Electronics, BBK Electronics,
Golder Electronics (Vitek).

a W

PykoBourenn ot/iena Mapke-
Tunra kommanus HIID «/Iunonps»
I0Opuit Bacunves- Kykiun paccka-
3a7 0 KOMILJIEKCHOM OCHAalleHUH
LEHTPOB CEPBUCA U PEMOHTA 3JIE€K-
TPOHHBIX W3/I€JIHH.

KoMinekcHbie peleHUs [Jis
OpraHu3auuy He3aBHCHMBIX Cep-
BHCHBIX I[€HTPOB 1O PEMOHTY
MOGHIbHBIX Tene(POHOB U JIPYTuX
COBPEMEHHBIX YCTPOWCTB HpPe/l-
CTABUJI Te€HepaJibHBIH [TUPEKTOP
koMnanuu <«Cupuyc Tenekom»
Huxonait Mmun.

OcHauienue 1 MoJIepHU3aLuIo
pabounx MeCT PEMOHTHHUKOB OC-
BETMJI B CBOEM JIOKJIa/le PYKOBO-
JIATENIb HAIpaBJieHHUsT KOMIIAaHUHN
GEFESD IOpuit Begnapckuii.

-

O TOM, Kakue BO3MOXXHOCTH
CKPBITbl Ha PbIHKE 1OCTrapaHTHH-
HOTO PEMOHTA, paccka3an Muxaun
PsazanoB, npejcraButesib KoMma-
Huu «Op6burta Cepsuc-TB», apTop
Y TIOCTOSIHHBII MOjiepatop UHTEpP
HeT-poekta www.telemaster.ru

KoMmMepueckwii iupektop «ar-
ket CepBucs BanentuH Bracenko
caenan OKAa/l 0 MPUHIIMNAX moc-
TPOEHHUS U Pa3BHUTUS MAPTHEPCKOH
CEepBHCHOUW ceTH, TPUHSATBHIX B
KOMMaHUH.

O6 371eKTPOHHOM 0OOPYI0BAHNH
cUCTEM BOMOCHAGKEHUS] U OTOILIe-
HMS1, KOTOpbIE HAaXO/SIT PA3/IMuHbIe
NpMMeHeHusl, B TOM 4YHCJie U B
CHUCTeMaX <«yMHbBIH AOM», paccka
3aJ1 TJIaBHbIN KOHCTPYKTOD (PMPMbI
«Ilammanas AxoB CUMKHH.

Bo Bropoii yactu koHdepeHm
pabotanu cekunu: «OcoGeHHOCTH
peMOHTa COBpeMeHHOI HudpoBOit
3NMeKTPOHUKHU», «Benaopckas
CEKHHUST», KPYTJIBIA CTOJT «YMHBIH
oM — 6yayiee pa3BUTUS CEPBU-
ca», U «lOpuanyeckue BoMpochHl
PEMOHTHOTO 6U3Heca».

Bennopckas cekimis, Ha KOTOPOH
MpeICTaBUTENU MPOU3BOJUTENIEH
C/IeJTaTH JIOKJAJIbI TIO CHIETTHATbHBIM
TeMaM, BbI3Bas1a GOJBIION UHTEpeC
y4yacTHUKOB. [IMurpuit Lllep6akos,
3aMeCTHTeNTb TeHEPATBLHOTO JIUPEK-
topa kommnanun BBK Electronics,
W3JI0KHJT ITAHBI PA3BUTHS CEPBUC-
HOH CeTHU B permoHax.

Aynatop rapaHTHiiHON OTYeT-
HOCTH KoMmaHun Sony Hartanbs
Pasznuk cnenaja JoK/Iaq o KOH-
TPOJIIO JIOCTOBEPHOCTU T'apaHTHii-
Hbix otuetos ACII.

Menenxep cepBUCHOH CeTH
Samsung Electronics Punar Hurma-

di
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Tenedon: (495) 741-7701

JIOM CTOJIe, KOTOPBIN Bes 9KCHepT
10 BorpocaM 6e30MacHOCTH MaJIo
ro 6usneca Buranuii Menexos.
o Hagana xoHdepeHIUH 1 BO
BpeMsi Kohe-OPCHKOB yYacTHUKH
NI  ¢cMOTJIM 03HAKOMHTBHCS € IKCMO3H
* UMM CMIOHCOPOB, KOTOPbIe ObLIN
. Pa3BEPHYTHI B XOJLTE.
) ' . 3akonunsach KOH(epeHlus
dbypirerom u HedpopMaibHBIM 06
HIEHHEM YYAaCTHUKOB.
ITo MHOTOYHUC/IEHHLIM OT3bI-
BaM BCeX KaTeropuil y4acTHU-
KOB, KOoHdepeHllUs1 oKasajach

S
el o o
B BbICLUEU CTEIEHH YCHENTHOH U

MOJe3HOI /IS PasBUTUS U CO-
! —_— = BEPIIEHCTBOBAHUS CCPBHUCHOIO
’ 6u3Heca W YJRYUIICHHUS B3auMO
MOHUMAaHUST MEX/Y BCEMH yuac-
THUKAMH PbIHKA.
Ty/MH ocBeTa TeMy <«lIpsmas as- - | Tl

TOpU3aIus: obecreyerrie oGbeMaMu
PEMOHTOB, 06YYeHHE CHIELHATHICTOB,
OCHAILIEHHE CEePBHCHBIX LIEHTPOBS. . -
Taxoke B BeHIOPCKOH CEKIMH .
BBICTYIIWJI TEXHUYECKUIL TMpeKTop
KPYIIHEH1lero cepBUC-IIpoBakijie-
pa — xommanuu MurepPasimollpu- - .,
6op — Hropb Yirakos ¢ Jok/1a0M
«MuuancoBas auciunania ACII, -
AOKYMEHTOO60POT IEPBHYHBIX Oy X-
rafTepcKux JOKyMeHTOB». [lociye .
KaXK/IOTO BBICTYTUJIEHUST YYACTHUKHU —— P e
CEKIIMA HUMEJH BO3MOXHOCTb 3a- : .
JlaBaTh BOMPOCHI IOKIATIYNKAM HA .
Jo6ble, BOJHYIONIME WX TEMDI.
Cexinio «Ocob6eHHOCTH pe-
MOHTa COBpPEMeHHOH 11(pPOBOIi
a71eKTPOHUKHU Besl [enepanbHbIN .
AupekTop kKoMmnaHuu «Cupuyc
Tenexom» Hukosait Mmmn. Ha
CEeKLHMU rOBOPUJIOCH O NPaBHJIbHOH
1 3 PexTUBHOI OpraHu3alH pe-
MOHTa COBPEMEHHOH 3JIEKTPOHUKH
B YCJIOBUSIX TIOCTOSIHHOTO Y/IelieB- Nﬂ"
JIEHHS] TIPOJIYKIIMH /ISl KOHEYHOTO — Hﬂﬂgg-b .
HOTpeGHTeIs. == o
Ha kpyriom crose «YMHbIR
JIOM — GyZyIllee CEPBUCHOTO PbIH - - .
Ka» 00CY>K/IaTHCh PAa3JIMYHbIE KOH- ~
LeMIUY YMHOTO JIOMa, MePCHeKTH-
Bbl 3TOr0 HafpaBjeHus GU3He-
ca. Ben kpyribii cton akcmept
B o6siacTH UH(OPMAIMOHHBIX
TeXHOJIOTUH, Hay4HBl pefakTop
«MJ1 dnexkrponukas» IpMun Ma-
LIy PSIH. -
[Ipo6neMbl 1OpuANYECKuil 3a
umthl ClI ocBemanuch Ha Kpyr-

FR— —
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OTKPbLITUE CEPBUCHOTO
LLEHTPA AGILENT TECHNOLOGIES

20 uwrons 2007 r. xoMnaHus
Agilent Technologies oTkpbia HO-
BbIH CEPBMCHBIH 11eHTp B MoOCKBe.
OcHOBHBIE YCTTYTH, KOTOpBIE GYIyT
MIPE/IOCTAB/ISITbCS! KIIMEHTaM — pe-
MOHT M KaJJMOpOBKa MPUOOPOB
Agilent Technologies, nponanHbix
Ha Bcel TeppuTopuu Poccum.
Kommnanusi o/1HOI M3 [epBbIX Ha

KOHTPOJIbHO-U3MEPUTETIBHOM PbIH-
K€ [OJTyYNJIa JIIEH3NI0 HA PEMOHT
cpencts usmepennii 8 2002 r. C
tex nop u o 2007 r. BCA cepBUC-
Hasl MOAJEP/KKA OCYIIECTBIISIIACH
B CEPBHMCHOM IIEHTPE KOMIIAHWH,
HAXO/ISIIIEMCST HA TEPPUTOPUHU OC-
HOBHOI'o MOCKOBcKoro oduca. Ho,
K HACTOSIIIeEMY BPEMEHH B CBSI3H C

|
Al

(l‘

POCTOM TIpOjIayK U 3HAUHTETbHBIM
yBeJTMYEHUEM YHC/ia KJIHEHTOB,
KOMIaHWs1 TIPHHSJIA PelleHre O
paciiupeHny ¥ BBIJETEHUH CEp
BHCHO# CJIy>KObI B OTJIETBHOE TOJT
pazjiejienie 17 TOro, YTOOBI PO
JIOJDKaTh MMPeIoCTABIISATh KIIHEHTaM
BBICOKUU yPOBEHD 0OCITYKHUBaHHS.
Hosolii cepBucHbli TIeHTp 6yrer
SIBJISITBCSL €IHHCTBEHHDBIM [CHT
poM B Poccuu, ocymiecTBIIsSTIONIM
PeMOHT 06OpyZIOBaHUS KOMIIAHWH
Agilent Technologies Boicokoro
YPOBHS CJIOKHOCTH. JTO NO3BOJIUT
KJMEHTaM KOMIIAHUK BO MHOTHUX
ciaydasix uabexkaTb JIOPOrocTos-
el oTnpaBku 060PY/IOBaHUST HA
PEMOHT 3a PYGeXk, 4TO TaKXKe Tpe-
OyeT 3HAYMTENTbHOTO BpeMeHn. B
HOBOM CEPBUCHOM I1IEHTPE MOXHO
O6y/leT cnpaBiasiThesl €O MHOTMMH
U3 He PelIaBUINXCS TMPEX/]e Ha
JIOKAJbHOM ypoBHe 33/1a4. Tenepp
3TO NIO3BOJISTET U GOJIBINAS TIPOTYC
KHasi CiocOGHOCTb HOBOTO LIEHTpa
M €ro paciiiMpeHHbIH mapK BbICO-
KOTO4YHOTO ofopyAoBanusi. UH
BECTUI[MH B HOBOE MO/Ipas/ie/IeHHe
cocTaBuin 1 MWIJTHOH [I0JIIapOB
CHIA, u nx ob6beM niaHupyeTcst
yBenmuuuBaTh. CepBHCHBIH GU3HeC
COCTaBJISIET 3aMETHYI) YacTbh JO-
X0/I0B KOMIIAHUU 110 BCEMY MHPY,
0 3TOMY IYTH UIET U POCCUICKOEe
Hpe/ICTAaBUTENbCTBO, YTO MO3BO-
JISIeT HE TOJIbKO YBEJNYUTb 0OBEM
IPUCYTCTBUS Ha TeppuTtopun PO,
HO U rapaHTHPOBaTh BBICOKOE Ka
4ecTBO 0OC/TY;KMBAHUST U PEMOHTA,
MOCKOJIbKY Ternepb BeChb CEPBHC
6yieT OCYHIeCTBJISITBCS HUMEHHO
B 2T0M (MPMEHHOM CEPBHUCHOM
LEHTpe.
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Tenedon: (495) 741-7701

O kommauum AQKUJIeHT
Texuononxns

Agilent Technologies (NYSE:
A) — mizep B obiactu usMepe-
HUHA — HOBeiilllasl 3JIeKTPOHHUKA,
CBSI3b, OMOTEXHOJOTMH W XWUMH-
yeckuii anaans. Komnanus o6pa-
3osana B 1999 rony B pesyinbrare
CTPaTerHyecKkOl peopraHu3almu
koMnannn Hewlett-Packard. B na-
CTOSIIIIMIT MOMEHT KOMTIaHMs1 cocpe-
J0TOYUIIa GU3HEC 1O TPOU3BO/ICTBY
KOHTPOJIbHO-U3MEPUTEIbHOLO 060~
py/loBaHus, 06OpYJIOBaHUS J1Jisi
XMMHUYECKOTO aHa/n3a M OHoTeX-
HoJsioTuli. B koMnanuu pabotarot
19 000 corpynrukos B 110 crpanax
mupa. KoMmrnanuu npuHaaiexar
20 ¢a6puxk B CIIA, Espone u
Asznu. Ulra6-kBaptupa: Canra-
Kunapa, Kamngopuus. B 2006 r.

6b1J10 npencTaBieHo Golee
90 nomvbix npoaykros. B 2006
(PMHAHCOBOM TO/Y UYHCTBIA J0XO/]
KOMITaHWH COCTaBHJT 5 MUJLJIHAP/IOB
JIOJLITapOB.

Komanga mockoBckoro oduca
coctouT 13 30 yenoBek. OCHOBHOE
HarpaBJ/ieHHe JIesITeJIbHOCTH — [PO-
Jla’Ka KOHTPOJIbHO-M3MePUTEIbHBIX
npubOpPOB, KOMIUIEKCHasl MOJJ1e-
PXKKaA KIIMEHTOB U OGC/TY>KMBaHHe
o6opynosanusi. 1la poccuiickom
PBIHKE KOMIAHHUS TIPEAOCTABJISAET
yCayru B o6JjacTy W3MepeHWH B
teuenue 38 ner (31 roa noa top-
roBoit Mapkoit Hewlett-Packard,
7 5eT moJ TOProBOM MapKO#
Agilent Technologies). KpynHeii-
mve 3aka3uuku: Cisco, Motorola,
Ericsson, IBM, HP, Intel, Nokia,
Pfizer, Nestle.

(s

naBa mpencraBrTenbcTBA
Agilent Technologies, Poccusi —
Fanmuna BuraaumuposHa Cmup-
HoBa. HavanbHuk cayxObl Tex-
HMYeckoil noaaepxxku — Uropb
BraguMupoBud MOCKBUTHH.

AJpec npe/jcraBure/bCTBa:
MockBa, 115054, Poccus,
Kocmoamuanckas Ha6., 52, crp.1.
Ten: (495) 797-3963, 797-3900.
Daxe: (495) 797-3902, 797-3901.
E-mail: tmo russia@agilent.com,
www.agilent.ru

Azipec cepBHCHOTO 1leHTpa:
Mocksa, 115114, Poccus,
lep6enesckas Ha6., 11A.

Ten: (495) 913 8926,
913 8927.
Daxc: (495)913-8930.

(v HoBocTy pbiHKG

BOSCH otkpbiBaeT 3aeog, B Poccum

21 MIOHA COCTORNOCH TOPXECTBEHHOE OTKPLITUE HOBOIO 3aBO-
[1a o NPON3BOACTBY XON0ANILHUKOB koMnanun BSH (Bosch und
Siemens Hausgerate GmbH) B8 Cankt-MNetepbypre. Poccuitckuin
3aBof, cran 46-m B CNUCKe NPOWU3BOACTBEHHBIX MNOLLAAOK KOH-
uepHa, pacnonoxeHHbix B 16 cTpaHax Mvpa.

Mo nnaHam KOMNaHuu, exerogHo C KOHBeEWepa 3aBoja
6yner cxoouTb 0kono 500 TeiC. XONOAUNBHUKOB W XONOONNBHO-
MOPO3UNbHBLIX KOMBUHALWIA C HXHUM PACNoNOXeHNEM MOPO-
3UNBHOW KamMepbl NONyNsiPHOM Mapkn Bosch, npegHa3HavyeHHbIX
ANA POCCUIACKOrO pbiHKa. 3aBOM, XONOAVIBHUKOB — NNLbL YacTb
MacwTabHOro NpoekTa KOMNaHWM NO CO3[4aHUKD TEXHONAPKA,

KoTOpbiK ByneTt Bko4aTh B ce6S LEHTP NOMUCTUKKU, @ Takxke
NPOV3BOACTBEHHbBIE MOLLIHOCTU MO BLINYCKY CTUPanbHbIX MaLlLWH
M Opyrux anekTponpubopos. O6bem MHBECTULMIA KOMMaHun BSH
B AaHHbIW NPOEKT cocTaBun 50 MNH. eBPO.

No cnoeam reqepansHoro aupektopa 000 «BCX BeitoBast Tex-
HuKa» XaHca-Kepctena XpybeLua, «MoaenbHbIA PALX0N0aMNBHUKOB
Bosch, Bbinyckaembix B CaHkT-MeTepbypre, bynet npeacraeneH 11
npubopamu, a ux ka4ecTeo OyaeT COOTBETCTBOBATL CaMbIM BLICO-
KUM CTaHaapTaMm, NPUHATHIM B KOMNaHUW» . LieHbl XXe pOCCUNCKNX
xonoaunsHUkoB GyayT B cpegHemM Ha 15...20% Huxe HeMEeLKMX
aHanoros. Takum 0O6pa3oM, NpeanonaraeTcsi, YTO XON0ANNBEHUKU
Bosch Ha pOCCUIACKOM PbIHKE COCTABAT CEPbE3HYID KOHKYPEHLIUIO
Tak1M NnonynspHbBIM Mapkam, kak Ariston, Indesit, Candy.

Toshiba npomeHnsna Intel Ha AMD

Komnarwus Toshiba pacToprna 3KCklo3nBHBIA KOHTPAKT ¢ Intel
Ha NoCTaBKy MUKpOnpoLueccopos, coobuwaet The Inquirer.

B pamkax HOBOrO COrfiallUeHUsi MEXAY KOMMAaHUSIMU TONBKO
80 npouenTos HOYTOYKOB 6yayT OCHaLEHbI Npoueccopamu Intel,
octanbHble 20 NPouUeHToB — npoueccopamm AMD.

Cornawenue mexay KoMnaHusmmy 6110 3aknoyeHo B 2001 1.
1 NpeaycMaTpusano ucnonb3oeaHve B HoyTOykax Toshiba Tons-

k0 npoueccopos Intel. Mo coobuieHuio nagaHusa Bloomberg,
npuyYMHOM nepexoaa Ha npogykumio AMD siensietcs 10-npouer-
THOE CHuxeHue cebecTonmocTr HoyToyka nNpy UCNONL3OBAHUU
NpoLEeCCOPOB 3TON GUPMBI.

Toshiba sbinycTuT HOyTBYKM C Npoueccopammu AMD 6nvxe Kk
KOHUY roga. CTOMMOCTbL HOBbIX HOYTOYKOR, a TaKXe ToYHas nara
rnosSiIBNEHWA UX B NPOAAXE Noka He coobLualnTes.

Komnanua Philips Consumer Electronics nepexogur Ha
npAMbLIE NOCTABKN NOTPEOUTENLCKON 3NeKTPOHUKK B Poccuio,
3asBU1 BULIE-NPE3UOEHT N reHepanbHbi MeHeaXep KOMMaHum
AmuTtpuin CTpallHoB.

370 AaCT HaM BO3MOXHOCTbL COKPaTUTL NYTb OT NOCTaBLUMKA
K npoaaBUy, caenatb ero 6onee 3kKOHOMUYHBIM, HanaauTsL 6onee
3bdEKTUBHBIE MEXaHW3MBI ANSI KOHTPONS W ynpasneHus busHec-
npoueccamu. lNo MHeHunio fiMiTpusa CrpalwHoBa, CpOK NOCTaBoK,
TakuM 06pa3oM, cokpaTtutcsa Ha 5...7 OHEN, a HeneranbHble
CxeMbl BBO3a ToBapoB Philips npakTuyeckn ncuesHyT. MonHbi
nepexoj Ha HOBblie NPaBuia NOCTABOK KOMMNAaHUA naaHupyer

Philips 6yaeT nocTaBnaTh 3/1€EKTPOHUKY HANPAMYIO

ocyuiecTentb 0o 1 aBrycra 2007 roga. Philips ¢ atoro spemexu
6yneT IMeTb eIMHOrO NEPERO34MKA, a KYNVBLUAsSi TOBAP TOProeasi
KOMNaHua Bypert cama gocTasnaTh TEXHUKY B MAara3uHbl.

naBa PAT3K AnekcaHgp OHMyK pacckasan, 4To cuc-
Tema, gencTBylowas cevac ANs BBO3a KOHOUTEPCKOWN w1
ankoroNbHONM NPoAyKLMK, ByaeT NPUMeHATLCS 1 ans ObITOBOI
3N1EeKTPOHUKUN. ECnn KTO-TO npuBE3ET TOBAap CAMOCTOATENBHO,
TO OH BypeT 3apepxuBatbest Ha 10 gHen Ha TaMoXHe 1 nocne
pelweHna Bonpoca ¢ GpUpMon-nponssoautenem byner nnm
BBO3UTLCSH, UM CHUTATLCS KOHTPahakTHBIM C NOCNenyiowmnumMn
CaHKLUVSIMWN.
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TPEHUHI-LLEHTP

KOMIMNAHUUN SAMSUNG
B CAHKT-NETEPBYPTE

B mae 3TOro roga HAW KOPPECNOHAEHT no-
CEeTHN OAWH U3 TPEHUHI-LLEHTPOB KOMMNAHUU
Samsung, pacnonoxeHHsbii B Cankr-Mertepbypre.
O Tom, Kakue GYHKUMM BbINOJSIHAET TPEHUHI=-
LeHTp, KTO ¥ KOK B HeMm o6yuaercs, pacckasan
CEpPBMCHBLIK NPEACTABUTENbL KOMNAOHUM Samsung
no Cesepo-3anany Anppei Nyzees.

Cankt IleTepOyprckuii TpEHUHT-LEHTP KOM-
naHuy Samsung 6bu1 oTkpbiT 23 uionsa 2006 .
C MoMeHTa OTKPbITHS NPOBEAEHO YXE€ OKOJIO
50 TpeHUHIoB pa3JHYHOH HAINPABJIEHHOCTH,
BKJIIOYAsT TPEHUHTH IS TUPEKTOPOB CEPBUCHBIX
LEHTPOB, AJsi MPHEMIIUKOB, JJis MEHEe/XKepOB,
KOTOpbl€ 3aHUMAIOTCS OTYETAaMH, TPEHUHIH HO
o6yyeHsl TPO/JaBLOB MAara3uHoB U Jlake TPeHWHT
«ynpaBJieHHe THEBOM» IIPH paboTe ¢ arpeCCHBHBIMU
kaHeHtaMu. [IpekpacHoe MoMenieHue 1EHTPaA JaeT

2]

Amsun

UNG Universi

BO3MOJXHOCTb HCIOJIb30BATh €0 JIJISI MHOTUX HYXK/I
KOMIaHuU. TPEHUHTH [IJIsi CEPBUCHBIX LEHTPOB
OPOXOJAT B CPe/IHEM TpHW pa3a B Henesw. lleHTp
co3/iaBajicst Kak HeKUH oONIMH oO0ydaroniuil LeHTp
CeBepo-3ananHoro pervona. lloaromy Ha 3aHsiTUsS
[IPUTJIAIATCS HHXKeHepbl co Becero CeBepo-3anaia
Poccuu, kyna otHocarces CoikTbiBKap, MypMmaHcKk,
Apxanrennpck, Ierposasosck, B.Hosropon, Ilckos,
Benukne Jlyku u apyrue ropoga. B 3aBucumMocTu
OT HAMPaBJEHHOCTH TPEHWHTa 3AHATHS 3aHUMAIOT
oT 3 10 8 Hacos.

Komnanueil Samsung 6p1710 CielHaibHO pHo6-
peTeHo 060py/I0BaHHe, KOTOPOE PEKOMEHIYeTC sl s
HCIIOJIb30BaHUsT B cepBHCHBbIX lleHTpax. CooTBerc-
TBEHHO T€ TPEHUHIH, KOTOPbIe MOCBSIIEHDI PEMOHTY
COTOBBIX Tee(POHOB, MTPOBOASATCS C UCTIOb3OBAHH-
eM paboyero CTO/a, HA KOTOPOM YCTAHOBJIEHO 060
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pPYAOBaHUE /ISl peMOHTa cOTOBBIX TesiedpoHoB. [lpu
IIPOBE/IEHUM TPEHMHIOB [0 ayJAUO-BH/1€0, OBITOBOU
TEXHHKE, TaKXe HCIIOJIb3YIOTCS COOTBETCTBYOLINE
HHCTPYMEHTBHI.

CrpaTterust MpoBeJleHHsi TPEHUHIOB 3aK/IK0YaeTCs
B cliejlyIonieM:

JIy4IlINX HHXXEHepPOB CepPBHCHBIX LIEHTPOB pe-
rnoHa (¢ KOTOPBIMH 3aKJI0Y€Hbl MHCTPYKTOPCKUE
JIOTOBOPA) KoMilanus Samsung Service 3a CBOI
cuet npursauwaer B MockBy. Tam onu o6yua-
10TCA, a Ioc/ie 3TOro, padbeXaBUIWCh IO CBOUM
pervoHaM, NPOBOAAT TOYHO TaKHe e TPEHWHIH B
PErHOHA/IbHbIX TPEHWHT 1JeHTPax /iJisi UHXKeHepOB
CII peruona.

Mpbl moHMMaeM, 4TO OTBJIEYeHUE CIIEHaTUCTOB
OT CBOMX OCHOBHBIX OO0SI3aHHOCTEeW HEraTUBHO
cKa3biBaeTcst Ha paboTe CePBUCHBIX OpraHM3alui,
COTPYAIHUKAMH KOTOPBIX OHM siBJisitoTesi. [loaromy

KoMIanusi Samsung Service KOMMEHCUPYET CePBUC-
HBIM LIEHTpaM Bce, CBA3aHHbIE ¢ 3TUM Hey/106CTBa.
IMpakTHka nokasaJjia, 4YTO HOBasi cucTeMa 0OyueHUs
pa6GoTaeT J0CTATOYHO YCHELIHO.

(v HoBoCTK pbiHKGa

Samsung v LG 6yayT copeBHOBaTbLCA
C pOCCMﬁCKMMM 3asogamMm

B pamkax MexayHapogHoro akoHomu4eckoro ¢o-
pyma B Cankt-lNetepbypre 0xHOKOpenckas KoMnaHus
Samsung Electronics n agMmuuucTpauua Kanyxckou
obnacTu nognucanu cornaweHne 0 CTPOUTENbCTBE B
pervnode 3asoga no Npou3soacTBy OGbITOBOM 3NekTpo-
HVkW. MNpegnpusatre 6yaeT NOCTPOEHO HA TEPPUTOPUN
VHOYCTPUanbHOro napka «BopcvHo» B BopoBCcKoM paiioHe
Kanyxckon o6nactu Ha ysacTke nnowaneio 47,3 ra. Nep-
BYIO ovepeb 3aBofa NNaHUpyeTcs 3anycTutb B Havyane
2009 r., a Ha NPOEKTHYIO MOLWHOCTL OH BblgeT B 2010 T.

Mnanupyemblii 06BLEM MHBECTUUMI B XO0€ NEPBOro
aTana CTPOUTENbCTBA, KOTOPLIN 3aBEPLUMUTCS K KOHLY
2008 r., NnpegyCcMOTpEH B paamepe He meHee 1,5 mnpa.
py6. O6Las cyMMa MHBECTULIMOHHBIX BAIOXEHUM B NPOEKT
K koHuy 2011 . pocturHet 3,5 mnpa. py6. Ctpontenscrso
3aBo4a NO3BOMUT CO3AaTb OKOMO 2 ThiC. pabo4ynx MecT,
coobuiaer PEK.

«HoBOE npeonpusiTue, OCHaLLEHHOE CaMbliM COBpe-
MEHHbIM 060pPYA0BaHUEM, NO3BONUT YAOBNETBOPUTL pac-
TYLLUI CNPOC Ha uMgpoByO TEXHUKY Samsung B Poccuu.
Kpome TOro, cyuiecTBeHHO cOKpauialTcs 3arpaTsl Ha
TPaHCNOPTUPOBKY U HA TAMOXEHHbLIE MOLWJSNHbI», — OT-
MeTun npeanaeHT wrab-keapTupbl Samsung Electronics
no ctpanHam CHI' v Bantun Oon Oxy Nu. «Mbl yoenunm

6onbwoe BHUMaHue Boibopy MecTa ans 3asopaa. Kanyx-
ckasi obnactb ctana $aBopuUTOM 3a cHET 6naronpusaTHOro
VHBECTUUMOHHOIO KnumMmara 1 OTBETCTBEHHOW NO3ULNU
PYKOBOACTBA PervioHa», — nobasun OH.

Mo cnoeam rybepHaTtopa Kanyxckown obnactu Axa-
TonuAa ApTamMoHoBa, nHeecTtuuuu Samsung Electronics
CTaHyT MOLLHBIM MMNYNLCOM AN PAa3BUTWUSE 9KOHOMUHEC-
KOW ¥ coumanbHOM Xn3Hu pervoHa. «B cBoio ovepeb,
Mbl NPUMEM BCE MEPbI, 4TOBL 06ecneunTb [aHHOMY NPOEK-
Ty MaKCHMManbHyIo NOAAEPXKKY», — 3aBEpUN rybepHaTop.

B Hauane 3asog 6ynet opueHTMpoBaH Ha BbINYCK Te-
NEBU30POB — UX MOCIE BbIXOAa HA MPOEKTHYIO MOLLHOCTL
npeanpusitue cnocobHo GyneT cobupartb 2,2 MIH. WTYK.
MocTeneHHO NnaHUpyeTcs OCYLLECTBUTL Nepexon Ha
BECb CNEKTP NPOAYKUMN, BbiNyCKAEMOW K0XXHOKOPENCKUM
XONgUHIrom.

Hanomuum, 4yto Samsung Electronics cran BTopbim
Npou3BoAUTENEM NOTPEBUTENLCKOIN INEKTPOHWKU, OT-
KpbiBLWKM CBOI 3aBog B Poccuun. Ocerbio 2006 r. Havano
paboty npeanpustue LG Electronics B Py3ckom panoHe
MoamockoBbA, pacnonoxeHHoe Ha TeppuTopum 50 ra.

2010 r. 3geck NnaHupyeTcsa OOBECTU BbINYCK TENEBU-
30pOB A0 1,1 MAH. WITYK.

Samsung Electronics Co. Ltd
www.samsungelectronics.com
PocbwnarecKoHcantHr
www.rbc.ru/compnews/arc.shitmi.

HoBaga nuHenka teneeusopos R8
oT Samsung

Komnanusa Samsung Electronics coo6wumna o Beinycke
HoBoW nuHenkn XK-tenesusopoe R8, npeacraBneHHon
MogensiMu ¢ guaroHansto 23, 26, 32, 37 n 40 noiMos,
COOTBETCTBEHHO. HOBbLIE TENEBU3OPLI OTIMHAET MNAH-
LeBO€E NOKPbITUE — NOA, YEPHLIV XEMYYr — HA NepeaHen,
6OKOBbIX ¥ 3aHEV NOBEPXHOCTSIX, @ TAKXE CEHCOPHLIE
KHOMKW yNpaBneHns.

HOBWHKM NOAAEPXUBAIOT CTaHOapPThl TENEBUOEHUS
BbICOKOW 4EeTKOCTY U 06ecneunsalor yron o63opa oo 178.
KoadpdpuruyeHT KOHTpacTHOCTU (O4EBUOHO, AUHAMUYEC-
koi) noseneH 0o 8000:1. A ¢pyHkuus Wide Color Control
pacwmpseT OUHaAMUYECKKA mMana3oH B 06nacTty cuHero

v 3eNeHOoro UBeToB, obecneynBas YeTkoe naobpaxenHve n
COuHbIE KpACKN, OCOBEHHO HEKOTOPLIE OTTEHKWU, OOBLIYHO
6nekHyLLMe NPy APKOM CO/THEYHOM CBETE.

Bnaropaps Tpem HDMI-noptam HOBLIE TENEBU3OPLI
NO3BOJMIAT HACNAXOATbCS 3BYKOBOCNPOU3BEOEHVUEM U
1n306paxeHnemM BbICOKOWN YETKOCTU NpU UCMONb30BAHUMN
pas3NuyHbIX BHELWHUX UNGPOBbLIX NCTOYHUKOB CUrHana.
MopTt USB 2.0 nossonsieT npocmarpusaTte uudpoBbie
dotorpaduu, 3anucaHHbie Ha K.

Samsung Electronics Co. Ltd
www. samsungelectronics.com
3dNews

www. 3dnews.ru
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CEPBMCHASA NOJIUTUKA
KOMMNAHUM TOSHIBA

CepBucHas nonutuka mo6oro npoussoauTens onpepe-
nseTca crparerme KomnaHun. Tem He MeHee, 3Ta NOJINTUKA
He sIBfseTcHs YeM-TO YCTOHORBRJIEHHBIM pa3 ¥ Haecerga. Oua
MEHSeTcl BMECTe € PLIHKOM M NOTOMY MHTEpPecHd Ha mo6om
sTane ceoero passutus. 06 ucropumu u nepcneKkImeax cepeuca
TexHuKu Toproroi mapku Toshiba pacckazan B unrepebio HO-
WeMy XXYPHANY AUPEKTOP AenapTAMEHTA CEPBUCA KOMNAHUKU

Toshiba, Naren Kynakos.

— Pacckaxure, noxainyiicra,
HCTOPHIO BBIXO/Aa KOMNAHHH HA
POCCHICKHIi PBIHOK.

— Tenesnaeorexuuka Toshiba
HOCTABJ/ISIETCS B HANy CTPaHy ¢
Havasa 1990-x ronos. Ilepsoe
BpeMsi TIOCTaBKaMH 3aHHMaJsach
komnanusa Mitsubishi, npencras-
JISTIOIasi TOPTOBBIH JIOM, KOTOPbIid
OCYLIeCTBJISJT JUCTPUOYIIMIO Ha
TEPPUTOPUM He TONbKO Poccum,
Ho u crpan CHI'. {locne kpHusnca
1998 r. Haspesia HeOOXOIUMOCTD
MN3MEHEHUST CXEMbBI MOCTABOK, W
B 2001 r. 9T M3MeHeHusi Oplin
ClleJTaHbl.

— Kakoe ortHomenue ¢bunpma
Mitsubishi umeer k Komnauun
Toshiba?

— fnoHckue KOMNaHuM AB
JSTCS MHOronpogpuabHLIMH
KOHI[EPHAMH C Pa3JIMYHbIMU 110/]
pasjgeneHUsiMM. TOpProBbiit oM
Mitsubishi, 6yayun 4acteio kop
nopaiu Mitsubishi, zanuMancs
JUCTPUGYLIHEH Pa3/IMYHBIX BU/OB
MPO/IYKIMK He ToJIbKo Mitsubishi,
HO W JApyrux OpeHI0B, B TOM
uncie u Toshiba. B pamkax rop-
rOBOii AeATeTbHOCTH POCCHHCKOTO
noapasaenenust Mitsubishi Tex-
nuka Toshiba mmnopruposanace
B Hamy cTtpaHy. IloctaBku we-
MOCPEACTBEHHO OCYIIECTBISLIUCD
POCCHIICKUMHA KOMNAHUAMH JIHCT-
pubbtoropamu. Mupma Toshiba x
JIUCTPUOYIIMUY HE HMeJ1a HHKAKOro
OTHOINEHUS, OHAa 3aHUMallach
TOJIbKO TIPOM3BOICTBOM TEXHHKM.
[Tocne kpusuca 1998 r. sta cxe-
Ma MocTaBOK CTaJjia JlaBaTh CGOH.
O6beM mpojax yral, XOTS /10
KpH3Hca TNpoJaxu CTa6UJIbHO
pocau. B pesynabrate npUHSITBIX

PYKOBOJICTBOM SAMNOHCKHX

KOMTIAHUM pellieHui TOpro- A

Bbli 1oM Mitsubishi ymen
POCCHHCKOIO € PbIHKa B
JaCTH JUCTPUOYLUM TeX

nuku Toshiba. C 2001 r.
HOCTABKU TeJie- U BHIEOTEXHUKH
Toshiba B Poccuio ocymiect-
BJISIIOTCS YoKe 4Yepe3 KOMIaHUIo
Toshiba Cunranyp, koropas siB-
JISleTCSl OJTHOM M3 PerHOoHAJIbHBIX
mra6-KBapTUp Kopnopanuu. B
toM e roay Toshiba Cumranyp
OTKpbLIa B MOCKBe CBOE MpeAcTa-
BHUTEJIBCTBO.

B 2003 r. 6bi1a co3ziaHa KOM-
nanusgs TJMC (Tommuba dnn-
skutan Menua IHetryopk Cu-Aii-
Ac») — poccuiickoe 06LIECTBO €
OrpaHUYeHHON OTBETCTBEHHOCTHIO
CO CTONPOIEHTHBIM KAaIlHMTAIOM
Toshiba. Csowo jesaTenpHOCTD
T/AMC navana Kak KOMIAHHS,
KOTOpasi TOAJEPXKUBAET CKJIAJl
3andacTed /s TeJeBUAEOTEX-
nuku Toshiba n o6ecneunBaer
UX TOCTaBKy W IMPOAAXY B cep-
BucHyo ceth. C 2006 r. T/IMC
OCYIIECTBIISIET HMITOPT M MIPO/1a3KH
Texuuku Toshiba Ha poccuiickom
PHIHKE HAPSIY € TPAIUITHOHHBIMH
qcetpubbiotopaMi. Ckopee Beero,
Yyepes HEKOTOPOE BPeMST BCSI TEXHU
ka Toshiba 6yner 3aBosurbcs mo
OJIHOMY KaHa/ly — TOJIbKO 4Yepe3
koMiauuio T/IMC.

— Kakum oGpaszom ocyiect-
BJSLIACH CEPBHCHAas MO/IEPHKKA
texuuku Toshiba 10 o6pazoBanus
xomianuu T/IMC?

— Cepsuc texunkn Toshiba
cyniectsoBan B Poceru ¢ 1990-x
ro/IoB — C CaMOro Hayvasna Moc-
TaBOK Torja cepBHCHYIO MOJi1e

PXXKY OCYNIeCTB/IsI/Ia KOMIAHUS
«COHUKO», — COBETCKO-SIIIOHCKOE
NpeANpUsITHE, CYUlecTBOBaBIlee
elle ¢ COBETCKHX BPEMEH, CEPBUC-
Hasi CeTb KOTOPOTO OXBaTbiBaJla
Bece pecity6imku 6biBiiero CCCP,
CepsucHas nojiep>kka 6bia op
raHM30BaHa Ha /IPYTUX, HEXeJy
ceilyac, MPUHIMIIAX B3auMopac-
yeroB. [locTaBku 3anyacteii 6bLin
HEePEeTyJISIPHBIMH, MOXHO CKa3aTh,
pazoBbiMu. IloaToMy MHorue
MPOGJIEMbI PEILIATUCH ¢ TOMOLIBI)
BBIBE/I€HUSI TOPTOBOH TEXHUKH B
CepBUCHBII (OHA Ui OCylIecT-
BJI€HUS PEMOHTOB, 3aMEHBl N
T.4. Onyara npousBoO/UJIACh HE
3a akTHYECKH NPOU3BEEHHbDIE
PEMOHTBI, KaK ceddac MPHHSTO,
a cocCTaBJ/sijia omnpe/eJeHHbIl
MPOLEHT OT MPOJaX, KOTOPBIi
B Hayaje JIeBSHOCTHIX ObLT J10-
CTAaTOYHO BBICOK, HO TMOCTEleHHO
cumkancsi. Co BpeMeHeM 3Ta CUC-
TeMa, OpPraHu3aldu ceppuca cebs
uzxuna. C 1998 r. cepBucHble
BOIIPOCHI B3s1/iM Ha ceGsi Hallu
naptHepol — Komnanusi «Cepco».
OHM ObLTM €/ TMHCTBEHHOI opra
HU3allMel, aBTOPU3O0BAHHOIN M0
texuHuke Toshiba u uMenu peru
OHAJIbHYI0 ceTh Cy6aBTOPH30BaH
HbIX apTHepoB. B 2001 r., mocne
OTKPBITUS TNPEACTABUTEbCTBA
Toshiba B Poceun 6b1n 3aknouen
KOHTPAKT C eUIC O/IHMM MpoBaie-
pom — dupmoit CPS, taxxe sB-
JISOMIeHcsl IOCTaTOUHO KPYIHBIM
CCPBHCHBIM 1[€HTPOM, HMEKUHUM
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NAaPTHEPOB BO MHOTUX DPETHOHAX
Poceun, u 6osblie U3BeCTHOM KaK
«KJIC — TtexHuuecknit nentps». C
2005 r. go6aBuiics enlle o uH OPo-
Bal/ep — MOCKOBCKasl KOMIIAHMS
«UnrepPagnollpubops, KpynHbii
CEPBUCHDBIN LIEHTP CO CBOEH Peruo-
HajabHOH ceTblo. TakuM obpa3oM,
cerogHsi B MOCKBeC MO TEXHHUKeE
Toshiba paGoraroT Tpu nposaiije-
pa. Kpome sroro, y Hac cymecrBy-
eT IIPSIMOH JIOTOBOP € KOMIaHHe
«IIporpecc-Cepsuc» B Cankt-Ile-
TepOypre, a Takxe ¢ KOMIaHHe#
«ITouck» B Pocrose. Ilocnegnue
JIB€ KOMIIAHUU HeJIb3sl Ha3BaTh
poeaiiziepamMu, MOTOMY 4TO, KakK
TaKOBOH, ceTH CyOKOHTPAKTOPOB Y
HUX HeT. OHM OTBEYAIOT TOJIBKO
3a CBOM PErHOH B paMKaX CBOHUX
CePBUCHBIX I[EHTPOB M (PUITHAIIOB,
PacCIIOJIOKEHHBIX B Y€pPTe OJHOTO
ropoja.

~ Ha ceroaus cepsucHoii
cTpaTerie KPYNHbBIX MPOM3BO-
auteneil sisasietcst pabora yepes
nposaiizepos. [louemy 6bL10 Npu-
HATO pellleHHe c/ieJlaTh HCKJIIoYe-
nue auas «Ilporpecc-cepuca» u
«Iloucka»?

— Jleno B ToM, yTO poBaiiep-
CKasi cHCTeMa TOXe HMeeT CBOU
HepocTaTkH. Llpu oueBu/THOM 9Ko-
HOMHMM CPeJICTB U yJI06CTBE ST
NIPOU3BOJIUTENISE €CTh BCe-TakKu M
HeraTHBHbIC MOMEHTBI, B KOHEeY-
HOM MTOT€e YJJMHSOIHE CPOKH
peMoHTa. B Tex pernonax, orky/a
pasfaBaiiuch Haubojee OT4asiH
Hbie TOJIOCAa HAIMX KJIMEHTOB U
JILIEPOB, Mbl 1IEPECMOTPEJIH CBOKO
NOJUTHKY. B mpuHnune, Mpl U B
JlalbHEHIlEeM [JIaHUDYeM pa3BU-
BaTh MPSIMble B3aUMOOTHOIIEHHS]
C CEPBUCHBIMM LIEHTPAMH U IIOCTeE-
HCHHO MepeiTH K KOMOHHHUPOBAH
HOHl cXeMe opraHU3aitiH cepBHca.
B nau6osee kpynHbix ropojax, B
CTPAaTeruyecKH Ba>KHBIX JUISL Hac
PErHoHax, palroHalbHee TeperTr
Ha [TPsSIMble aBTOpH3aliu, TeM 60
Jiee YTO Y Hac ecTb JUJIsS 3TOTO BCe
NIPE/INOCHIIKK, & UMEHHO — CKJIal
B MockBe M poccuiickasi KoMra
nust T/IMC, koropas Moxer moJ
HOCTbIO KOOP/IMHUPOBATh CEPBHC-
HYI0 fesitesibHocTh. O/HAKO ele
pa3 nmoyepkHBao, 310 OyJeT sie-
JIATHCST IOCTENEHHO H TOJIbKO TaM,

r/ie ISl 3TOTO CO3PesH YCJIOBHSL.
OcyliecTBISITh rA06ATbHBIN O;THO-
MOMEHTHBIH 11€pexo/] Ha NPSIMYIO
aBTOPM3AIHIO Helesiecoo6pasHo.
Jlnst aToro, BO-MEPBBIX, HYXHA
COOTBETCTBYIOLIAs! HH()PACTPYKTY-
pa B pamkax camoii Toshiba, T.k.
PE3KO YBEJIMYATCS] PACX0/Ibl, IITAT
U 1.1. Bo-BTOpPbIX, HeH36e3KHbI
omu6KH B BbI6OpE MApPTHEPOB U
CBSI3aHHDBIE C 3TUM U3JIEPKKK. Mbl
[pUCMaTPUBAEMCsT K CEPBHCHON
ceTH, cobupaeM HHGpOpPMaIHIO
06 yvYacTHHKaX PBIHKA, U TOJb-
KO 3aTeM JieJlaéM OCO3HAaHHbIH
BbIGOp. TakuM 06pasoM, MOKHO
CBECTH K MUHMMYMY BO3MOXKHOCTh
on6OK, U He MEHSITh MMOCTOSIHHO
CEPBHCHBIX mapTHepoB. Kpome
Toro, Heo6xoauMa Mornas WT-
undpacrpyktypa. Mbl ceituac
co3/1aeM e/IHHYI0 HHGMOPMAIMOH-
HYIO CUCTEMY, K KOTOPOW JOJKHBI
GbITD I10/IKJIIOUEHDI BCE CEPBUCHDIE
HEHTPBI, 06CTYKUBAIONIHE TeXHU-
Ky Toshiba — npoaiiiepsr, ux
CY6GKOHTPAKTOPbl U CePBUCHbBIE
IEHTPBI, UMEOIIHe TIPSIMYIO aBTO
pHU3aIMI0. ITO NMO3BOJUT BHUIETh
CUTYallMI0O B PEeXHMe peaJbHOro
BpEMEHH, MOJIyYaTh €XKe/lHEBHbIE
OTYETbl O COCTOSIHHHM PEMOHTA
texuuky Toshiba, ocymectsasth
fpHeM 3aKa3a 3anyacTeil yepes
Be6G-calit 1 MHoToe apyroe. Kak
TOJIBKO 3Ta CHCTeMa OyjeT To-
TOBa, Mbl 6yaeM 6GoJiee aKTUBHO
BHE/IPSITH MPSIMble aBTOPU3AIMH.
Ceiiuac 1esTeIbHOCTh MHOTHX pe-
TMOHAJIbHBIX NAPTHEPOB, SIBJISIO-
HIUXCST CYGKOHTPAKTOPAaMH Hallnx
IPOBAi/IEPOB, /ISl HAC HE COBCEM
HOHSITHA M Mpo3payHa. Mbl 6o
[OJiy4yaeM O HUX CBE€/IeHUs] B KOH-
1€ KaXKJIOTO Mecsila B paMKax Tex
OTYETOB, KOTOPbIE MPEIOCTABJISIOT
npoBaiinepnb!, 6o dopMupyem
CBO€ MHEHHE O PaboTe ITHX KOM-
MaHWH 10 OT3bIBaM TPETHbUX JIMIL.
IJTOTO SIBHO HEOCTaTOYHO. Mbl
66l XOTEMN MMeTb WHMOPMALMIO
06 ux pabore B peXXHMe PeasbHOTO
BPEMEHH KaXK[blil JeHb. ITo Oy-
JIeT CTUMYJIUPOBATb UX Pa3BUTHE
U JIaCT HaM MOUIHBIH MHCTPYMEHT
[UTST IBUXKEHUS BIEpPe/l.

Takske nIpu nepexo/ic Ha Mps
Mble aBTOPHU3aLMH HeOOXOAUMO
YYUTHIBATh MHTEPECHhl HAIINX
cepBuc-nipoBaiiiepoB. Oun uc-

(s

TopUuecky paboTaloT €O CBOMMHU
naptaHepaMu. Ecyiv Mbl Ha HX /10110
OCTaBUM TOJIbKO MeJIKHe CEepPBHC-
Hbl€ [EHTPbI, ¢ HEGOJIbIIUM KOIH
YeCTBOM PEMOHTOB, TO BO3MOXKEH
KOH(JIUKT HHTEPECOB, KOTOPOIO
X0TeJIoCh 6bl H36€3KATh.

— He cekper, uTo B pernosax
€CTb U HEABTOPH30BaHHbIE MeJIKue
CepPBHCHbIE LIEHTPbI, H aXe HH/H-
BHAYyaJIbHbIE MpeANpHHUMATEH,
3aHUMawl[Hecs, B OCHOBHOM,
HoCTrapaHTHI{HBIM PEMOHTOM.
Tne oun moram Gbl npHOGpEcTH
samyactu aas Texuuku Toshiba?

— Ha ceronnst Mbl nocTaBJisieM
3an4acTu TOJIbKO IIpOBaiijiepaM U
HAIPSIMYO0 aBTOPU30BAHHBIM apT-
HepaM. Haiuia ocHoBHas nesnp — He
TOPTORBJISL 3AMYACTSIMUA M HU3BJeYe-
HUe 13 Hee MpUGBUTH, a obeciiede-
HU€ PEMOHTOIPUTO/IHOCTH Halllel
TEXHHKH M ocyllecTBieHne ObicT-
POTO CEPBHCHOTO OOCITY>KUBAHHUSL.
[laxxe cy6aBTOPHM30BaHHBIM cep
BHCHBIM I[[EHTPAM Mbl HE HOCTaBJIs
eM 3amyacTi Hanpsmywo. B koxie
KOHIIOB, MBI HC OCYUIECTBJIsIEM
KOHTPOJIb 3a TeM, Kak M[poBaiije-
Pbl PacIOPsDKAIOTCSl 3arm4acTaMu,
U KOMY OHHM WX mpojaior. Y Hac
HeT YeTKO [IPOIHCAHHOIO [1PABHIIa,
KOTOpOoe Obl IIPEJIITUCHIBAJIO TTPO-
Bali/lepaM MOCTaBJSTb 3aMyacTH
TOJIbKO aBTOPU30BAHHBIM CEPBHC-
HbIM 1leHTpaMm. Kopoue rosops,
TOProBaTh 3anyacTsM{ TIpOBaiije-
paM He 3anperieHo. [Toatomy, ecnu
y KOro-TO €CTb KpaiHsisi HeoOXo-
JUMOCTb MPUOOPECTH 3am4yacty, OH
MOXeEeT Bcerjla 3TO C/leJiaTh yepe3
NpoBaif/iepa.

~— Ecsm npoBaiizep umeer BO3-
MOKHOCTb OPOAABATH 3aNMYacTH
BCEM, KOMY OH XO4YeT, I0YeMy
6bl 3TO He aenaTbh caMoOil KOM-
naHuu?

— Haiu 6usnec — 310 TOProBJist
alfaparypoii, a He TOProOBJisi 3a-
nyactsiMu. Ecsm 6b1 y Hac Gblia
1eJb TOProBaTh 3afyacTsIMWU,
TOrj1a 6bl Mbl MOAYMa/li O CO3/1a
HHM PO3HUYHBIX TOPTOBBIX TOYEK.
Mbp! OPHCHTHPOBAHBI TOJLKO Ha
KPYIIHbI€ NTOCTABKH 3anyacrei, He
BaXKHO aBTOPHU30BAHHBIM WM HE
ABTOPH30BAHHBIM OpPraHHU3aLMsM.
HpOﬂaBaTb 3afyact OT cJjydad
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m PEMOHTHbIM BM3HEC

K CAYUal) ¢ KOMMCPUYCCKOH TOUKH
3PeHIsT HCUHTCPCCHO.

Yto Kacaercsi THNOBBIX 34
(gacTeii, Mbl HPHBCTCTBYEM H
HOOWPSieM HX puolpercHue
Ha MECTHOM PDLIHKE, €CJIH A5
CCPBHCHOIO 1ICHTPA 3TO DHKOHO-
MHYCCKI Golee 11edecooOpasHo,
WM COKpAIacT CPOKH PEeMOHTA.
[Hotomy 4T0o OCHOBHAS 11eJb — JTO
Hanboaee ObICTPOE UM KayecT
BCIHOEC Y,I0BJCTBOPCHHE HYX,1
KOHCYHOTO norpebureds. IToO
OTHOCUTCS 1 K TapauTHIHBIM U
K HOCTrapaHTHilllbIM PCMOHTAM.
Yro MelaeT HCABTOPH30BAHHOMY
CCPBUCHOMY IICHTPY BLIHTH Ha
Ommskaiiniero nposailjicpa MM
CYGKOHTPAKTOPA, KOTOPbIH HMeeT
BO3MOXKHOCTD HOAYUYQTD 3a114aCTH
U KYHUTH HCOOXOAMMYIO JleTanb?
ITO HC HAMIIOTO YJJUHUT BpeMsi
pemodTa. Bee pasBHo, ke ecam
MBI COTJIACUMCS LIPOATh KOMY-TO
O/1ly WM HECKOJIbKO 3alvacte,
a10o Oyjier pasoBasi akiusi, oop
MJICHUC W peajiu3aniusi KoTopoi
saiiMeT ropas/o 6oJiblie BPEMEHN.
Hexoast M3 pUHiHiIa Opranusa
MK Haiiell paboThl, HTC Henese-
coo6pasio.

— Ilouemy B cBOGOAHOM A0O-
cTyne HeT JAOKYMEHTAalUH Ha
texuuky Toshiba, nouemy s He
mory 3aiitu na caiitr Toshiba, n
cKayath CXeMy amnmnaparta, Bbl-
NYUIEHHOTO TPU-NISATh JeT Ha3aj
H y:Ke He siBJIsTIONNEiiCs cekpert-
HOM?

— 3xech acHeTBYIOT Te Xe
HPHIIIMITBL, Y4TO W C 3AMYACTSIMH.
B mupoxuit 10CTY BbIKJIA/[BIBATH
T ])yK()B()j[("I‘BZ] 11O ])CM()HTy He
umeer cmbicaa. OHu Takxke 1o
HENOUKEe MOTrYT ObIThb NOJIyYeHbI
y 1IpoBaiijiepa win v cyOKOHTPAK
Topa. Te, Kro Xouer no KakuM To
JCHCTBHTENLHO BCCKHM TIPpUUYMHAM
HHOAYUHTH HX UMEIIHO ¥ HAC, MOTYT
BOITH ¢ HAMH B KOHTaKT, W Mbl
ATOT BOHPOC ()()(‘y;'I,MM. XOTS{ Ha
PsLL CXCM HOBBIX MOACJCH, KAK H
Ha 3a11MaCTH, PacHpOCTPaHSIIOTCS
OrpaHHyCHUSE CAaMOM KOMIIaNUHU
Toshiba. Ectrp tak HasbiBacMbie
CTPATCrUUCCKHE 3ailvacTi, 3a Ko-
TOPBIMM  OCVILECTRIAsIOTCs1 Gosee
crporuii koHTpoan. boace Ttoro,
HAlH HAPTHEPDI, ¢ KOTOPLIMA Mbl

www.elcp.ru

UMeeM JI0rOBOPa, TOHCBIBAIOT
crieluaibHble JJOKYMEHTHI, O TOM,
4TO OHM He OY,1VT HCTIOJTb30BATH
JTH 3allYaCTH B HCUPEIyCMOT-
PEHHBIX ;IOTOBOPOM MeAsiX. ITO
o6iee npasuio Toshiba.

— Kak opranusosano o0yue-
HHE crnelHaJuCcTOB KOMNaHHI-
napTHepoB?

— IIgth-urecrty JneT Ha3aj
HEOOXOAUMOCTh 06y4enus: Oblia
o6bocnosaHa. [lo Mepe BbIX0,1a Ha
PBIHOK HOBBIX BWJIOB MPO,IyKIIHH
TpeGoBaock 06YUeHHEe WHXKCHE-
poB. Ceilyac 10151 KOMIIOHEHTHO-
IO PEMOHTA TOCTENIEHHO COKpalia
eTCsl, CXeMbl HA HEKOTOPHIE GJIOKU
HE MMPeJoCTABASIIOTCS COBCEM.
PeMOHT Takux y3J/10B BO3MOXEH
TOJNBLKO Ha 6J0YHOM YPOBHE.
Kpome Toro, dacto Ha oJHOH M
TOH ’KC MPOU3BOACTBEHHOI Gase
JesaTcs pasJuyHble GPeHIbl.
ITO BeAET K TOMY, YTO MHXeHepbl
CEPBUCHBIX LEHTPOB HOJYYaOT
MH(POPMALMIO U3 PA3JUYHBIX HC-
TOYHHUKOB, U TPEKPACHO 3HAIOT,
KaK YCTPOEH TOT MJIM HHOH HOBBbIil
npoaykrt. Iloatomy Bo Bpems
TPEHMHIOB OHH Y>Ke He MoJy4aT
TAKOTO OTKPOBEHUS KaK ASATh JieT
Ha3aj. Yrop B opraHusaluu pe-
MOHTOB cejiyac 6oJibllle /JeaeTcs
Ha TEXHOJOTUYHOCTb, a He Ha
ray6uHHbie 3HaHus. [locTenenno
poab o6ydeHHSs COKpallaeTcs.
IT0 0ObCKTUBHASL PEAJIbHOCTb.
XOTst, KOHEYHO, HOBbIE TEXHO.IO-
ruu TpebyiT JAOTIOJTHUTENbHOTO
nosicienusi. Ho s 310r0 Heobs -
3aTrenbHO pPeryasipHo cobuparb
HUHXKeHepOB H YTO-TO UM paccka-
3bIBaTh, JOCTATOYHO nepuoauyec
KU BbITTyCKaTbh HH(POPMAITHOHHDIC
O10J171eTeH .

— Hekortopbie KOMnaHuu pac-
CMaTPHBAIOT CEPBUC KAK HHCTPY-
MEHT MapKEeTHHIOBOro MpPOJBH-
eHHs TPOAYKUHH HA PBIHOK.
KakoBo OTHOmEHHE KOMMaHHUU
¥ Toshiba nocrtrapaunruiinomy
PEMOHTY CBO€ii TEXHUKH?

— BO*"epBI)IX, KOr'Ja TOBOpHUT-
€51 0 CepBHCe Kak 06 HHCTPYMEHTE
HPOJIBIIKEHUS, NPCKIE BCEro,
uMeeress B B[/lﬂ,y l‘apaHTHﬁHOC
06C/y>KHBaHUC, CPOKHM PEMOHTA
HOBO# TCXHUKHM, O6IIHe NPUHIIH

IIbl OPraHU3alHK CepBUCA, CTO
JOCTYITHOCTD, YPOBCHb 0OCAYKH-
BaHus U T.J1. ¥l HU pasdy He Cibl
waJs, 4to6bl HPU 1POIBHIKCHHY
B KauecTBe [PCUMYLIECTBA 110
3UITMOHUPOBAACS Obl MMOCTTapaH-
THHHBIA pemonT. O6CayRuBaus
AOCTATOYNO «/I[PeBHEH» TeXHUKH,
KOTOpOH 6oJiee CeMU-JICCITH JleT
He SIBJISIETCS] B I1a3aX KJAMeHTa Ta
KMM V3K CHJIbHBIM KOHKYPCHTHbBIM
NPEeHMyHIeCTBOM BBIGHPACMOTO
6pen1a. ITO COBCEM HC 3HAUMT,
4YTO MBI OTKa3bIBACMCS OT HOCT-
rapaHTHUHOR HOJACPKKH CBOei
TeXHUKH. Bce Hamu naptHepbl
0XOTHO 06CAYXKUBAKOT NI0OYI0, B
TOM YKCJIE U CTAPYIO TCXHHKY, H
Mbl HX K 9TOMY BCSUYCCKH 1001
psieM. To HeoGX0AMMO TOHHMATB,
4TO TJI06aNHU3aIMsl, [1OCTOSIHHAS
MapKeTHHIOBasi TOHKa, BHepe
HHME HOBBIX TE€XHOJOIWMH LIPUBEJH
K TOMY, YTO YMCJI0O MOICJCH,
KOTOPOe 3a ceMb JeT (jieKkaapu
PYEMBIH CPOK CJYXObl TeXHUKU
Toshiba) ¢upma BbinycTHaa Ha
PBIHOK, 1IPOCTO rHraHTcKoe. UeMm
cTapuie aliaparypa, TeM CJH0oX-
Hee o6ecrnednTb e 3anacHbIMU
yacTsiMu. bonee toro, npousso
AUTeNn 3aiidacTell pasOtpocaHbl
no Bcemy Mupy. llo muorum
HAaMMCHOBaHUAM 3al4aCcTCH OHHU
SIBJSIFOTCSL JOCTATOYHO MCJKHMH
A3MATCKUMHU KOMHaHMSIMI, HC
CBSI3aHHBIMHU HMKAKUMH J0JT0
CPOYHBIMHU 00OS3aTCALCTBAMMU.
IMoaromy obGecneunts sanvacts
MM JI22K€ TapaHTHHHYIO TeXHUKY
oueHb Henpoceto. Bee, yro ot nac
3aBUCUT, Mbl jciaeM. Jlake korja
K HaM o0pamaiorest ¢ AByIaTi
JeTHUMH TEJICBU30PAMU, KYIJIeH-
HBIMM B KOHILC BOCBMH(€CSITBIX
roj0B, U BBC3CHHBIX KCM TO
HOAYJACraNbHBIM CIOCOOOM Mbl
BCSIMCCKM CTapaeMcsi 1oMoub. B
wrab keaprupe Toshiba saupa
HIMBaeM JJOKVMCHTAIMIO, JJOKa3bl -
BACM HEACCO06PA3NOCTh €¢ 1pe
JIOCTABICHHS, XOTs OTa TCXHHMKA
HUKOTAa odunmansio B Poccuio
HE IIOCTaBJISINACh, COJACHCTBYEM B
HOJYHYCHUHN 3all4acTeil.

— Hey:xenm B Takux ciayyasix
K BaM B NPe/CTABUTEJbCTBO KO-
HeyHble KJHEHThl 00paamtcs
HanpsAMyio?

«PeMOHT 351eKTPOHHOK TexHuKu», Ned, 2007



Tenedon: (495) 741-7701

— Kauenr, kaxk npasuio, o6pa-
mactest B cepBUcHbiil neHTp. Kor-
Jla TaM €My He MOTYT 110MOYb, OH
BBIXOAMT HA Hac. XOpoLIO, YTO ITO
CJIVHAETCSl HE 4acTo, W Mbl MOXKeEM
HO3BOJUTD ceOe MHIIMBHIY AJIbH b
HO;1X0/L K Kauenty. Hu ognoro no-
KyllaTesist Mpl He 6pocaeM, jlenaeM
BCC OT HAC 3aBUCSHICC.

— Kak Bnl otHOCHTECH K Hlee
yHupukainmuu popM OTYETHOCTH
pa3JjMYHBIX NPpOU3BOAUTENel?
OnHa KOMNaHMs, KaK MPaBUIIO,
HE MOXeT obecneyuTs 06beMbl
PEMOHTORB /1Jisi CBOMX CEPBHCHBIX
naptHepoB. J1060ii cepBUCHBIH
LLEHTP, OCOOEHHO B perdoHax
BBIHYK/IeH ObIThb MYJbTHOpPEH-
noepiM. Ilpu aTom cepBuCHBIE
LEHTPBl CTAJKHBAIOTCH C TeM,
YTO Y Ka)KAOr0 NPOU3BOAUTEJISI
CBOSI CHCTEMa OTYETHOCTH, B
pe3yJIbTaTe 4Yero NPHXOAHTHCS
Aepxatb U3OBITOYHBIH TAT CO-
TPYAHHKOB, TOTOBSILUX OTYETHI.
MoryT 11 GUPMBI-TIPOU3BOAMTEH
NOrOBOPUTBLCS O eHHOI ¢opme
OTYETHOCTH?

— 51 pymato, joropopurbest Oy-
J1eT He 1pocTo. Bo-HepBbix, MHOTHE
CHCTEMbl OTYETHOCTH GA3HPYIOTCS
Ha ra00a/bHbLIX TPHHIHIIAX pa-

60Tbl KOMNAHHH-TIPOU3BOTHTES.
Bo-BTOpBIX, 1IIPOU3BOAMUTEIS 110
PA3HOMY pacCTaBJsIlOT AKLEHTHI
[pu aHaauize oTtyeTHoCTU. [lid
O/IHUX KOMTIAaHHIT BaXKHO O;THO, /114
Apyrux — apyroe. BesycnosHo,
ecTb 0OIIMEe MOMEHTbI, HO MHOTO
H Pasjuuii, KoTopble 00ycaoBe-
Hbl Pa3HbIM HOAXOJ0OM K CEPBUCY
BooG1ie. KoHeuHo, /17151 cepBHCHBIX
HEHTPOB, PaAOOTAIUX HA PbIH-
ke, yHudgukaius objerynya 6bi
>KU3Hb, HO ceroiis 06 9T0M MOXKHO
TOJBKO MeutaTh. Mbl 1omIM 10
Apyromy nytu. B ocHoBe Hatuei
nosoii T -cucrembl 3aJ103KeH cJie
JAYIOIUHA TTPUHIMIL NPU MOAKIIO
YeHHH BceX CepBHCHBIX HEHTPOB K
Haiel cucreme, Mbl OyJIEM TIOJTY-
Jarh OT HUX exXeJHeBHYI0 HHPOP-
MaIIMI0 O COCTOSIHMM PEMOHTa, U
Ha OCHOBaHHUU 3TOlf MH(OpMAIIHH
caMa cuctema 6yaeM popMHUpoBaTh
HEOOXOAHMBIE 0TYeThl. CepBHCHDBIC
LCHTPBl He OV/IYT 3aHUMAaTbCsl 3a
[oJIHeHHeM oT4yeTHbIX (popM. Mbi
XOTUM MaKCUMaJIbHO OO6JIeriuThb
aty ¢dopMasbHVIO, GIOpOKpaTH
4eCKy10 OYMaXKHYI0 paboTy Hallnux
napTHepoB, 4ToOGbl OHH ObLIH
CKOHLEHTPHPOBAHbI TOJbKO Ha
OBICTPOM M Ka4eCTBEHHOM O6CJTy-
>KUBAaHHUU Halleil TeXHHUKH.

PEMOHTHbIM BUM3HEC m

— Koraa mianupyercs BHeJ-
peHue ITOoH cHcTeMbl?

— Bueapenne yxe wujer. Ho,
MOCKOJIbKY CHCTCMA HPHHILHITH
aJIbHO HOBast 1 Tpeldyer «0OKaT
KH» BHEAPEHHUC H/ICT 1O JTanaMm.
B vacty onepaumii ¢ 3anyactsiMu
CHCTEMA YoKC BHEApPeHa H padora
er. Ilpakrtuyecky Bce Halu 1po
Baliiepbl B OOJBHIHHCTBC CBOCM
OCYIIECTBSIOT 3aKas3 salivuacTeii
yepes BeO caiit. B uponecce 06
paboOTKH 3aKa30B HPOBaiicpbl B
pexkuMe on line MOryT BIICTH HX
COCTOSIHUC, BILIOTH /10 OTIPY3KH
zamnyacteil. Yro kacaercst CHCTEMbI
on line konTpoast caMMX PeMOH
TOB, 0HA GoJiee CJ0XKHAsA, FOpa310
6oaee paserBiacHHasi. g ee
JIOPaBoOTKY TpebyeTcst BPeMs, XOTs
yKe JiBa mpoBaiisiepa padoTalor 1
OTYMTBIBAIOTCS 1O 3TOH CUCTeMe,
Mbl BUAMM BCC WX PEMOHTBI, H
dopMHPYEM COOTBETCTBYIOHLHE
otucTol. CacaviomUM dTanom
BHEAPCHUsT OYy/AeT HOAKOUYenHe
PErHOHANBHBIX CYOKOHTPAKTOPOB.
MbI pacCUMTBIBACM, YTO B TeUCHHE
2007 r. cucreMa Oy/IeT OTAKECHA,
U Mbl Oy/leM paGoTath 10 HOBOI
cxeMe.

Becedy éen Eszenutt Andpees.

(v' HoBoCTH pbiHKO

Hapsiny ¢ noanepxkon Bocnpon3seneHna npen3anmncadtbix

HD-E1KR — nepebiit HD DVD ana Poccun

HD DVD (High Definition DVD)-npourpeisarenu Toshiba ¢
anpens 2007 ropa noctynHel U B Poccun. BeinonHeHHbIn B 06Te-
KaeMoOM, MaTOBO-4EPHOM An3anHe ¢ cepedbpucToit OKaHTOBKOM,
HD-E1KR - ato nepesit HD DVD-npourpbiBarens, npefHasHa-
HeHHbIN AN Hawel cTpaxbl. [pourpeiBaTenb AOCTYNEH MO LEHe
okono 20990 pybnei, 4TO fienaeT ero onfTMManbHbIM BbIBOPOM
NP NOKyrke nnepa HOBOr O NOKONEHUS.

HD DVD-guckos, 4T0 npeaocTasnseTt norpebntensim norpsicaio-
Lee KaueCTBO N300 paxeHunst B BbICOKOM pa3peLleHni, KpUcTans-
HO YUCTbIN 3BYK C 3 dekTamMu OKPYXXEHUS U CaMble NMPOABUHYTbIE
N3 BCEX AOCTYMNHbIX (OPMATOB MHTEPAKTUBHLIE BO3MOXHOCTH,
HD-E1KR moxeT Takxe BbiBoanTb n3obpaxerue ¢ DVD-guckos
B pa3peileHnn Bnnorts o 1080i.

MNpourpeiBaTtens nmeer LerHy Ha 50% Huxe LeHbl annapa-
TOB KOHKYPUPYIOLLMX $OPMATOB BMAEO BbICOKONO pPa3peileHuvs
1 obnapaer NCKNIOYUTENbHBIM KA4€CTBOM BOCNPON3BEAEHUS.
HD-E1KR - 370 nepBbiii NpourpeiBaTens, CrnocobHbili BHECTU
HD-1exHONOrMm HOBOr O NMOKONEHUSt HA MACCOBbBIN PbIHOK.

Komnanums Toshiba npeacraensier HOBYIO nuHenky Hi-End
LCD tenesusdopoB REGZA 68 u 67-oii cepun. Hosas cepus
BKJIIOYAET B cebsi mopgenn ¢ anaronanammn 32-47 AlOoNMOB.
Mognenun 32WL68R, 32WL67R, 37WL68R, 37WL67R 1 42WL68R
OCHaLEeHbl MaTpuLamn paspeiuenmns WXGA, a dnarmax nuHenkm
mopenb 47WL68R — martpuueit Full HD, ¢ pa3pewenmnem 1920 x
x 1080 — 6onee yemM B 2 pal3a MNpeBbILAINWNM Pa3peileHue
0bbivHONM HD WXGA navenm (1366 Y 768 nukcenos). Mavens ¢
TakuMm paspeLleHneM cnocobHa nepenars CUrHan TeneBnaeHns
BbICOKOM 4eTkocTn 1080p 6e3 kakoro-nmbo npeocbpazoBaqHms n
MactTabnpoBaHuns.

KnioueBoi ocobeHHocTbio LCD-TeneBmu3opos REGZA 68 u
67-oi1 cepum ssnsietcst umdposas 100-MepLoBbIA KaapoBas pas-
BEpPTKA, ABNKIOLIANCH HACTbIO HOBOW TexHonormm Meta Brain Pro

Toshiba npeacraesnfaer HoBylo TON-cepuio LCD reneeuzopoe REGZA 68 n 67-oii cepun

100. Mpucyrcreme Ha 6opty REGZA naHHOro TeXHONOrMyecKkoro
HOBLLIECTBA MO3BONSIET M3H6ABUTLCS OT MNMABHOIO, Ha CEroAHSILL -
HUIA AeHb, pedexra XK reneBn3opos: BuicTpoe ABnxeHne obb-
€KTOB Ha 3KpaHe 3a4acTyio NPUBOAUT K CMa3biBaHWio 06bekTa n
3¢ PekTy NOCNECBEYEHUS, KOTOPLIE ABNKIOTCS MNPUHNHON «pBa-
HOro» ABUXEHUs: 0ObeKTa Mo 3KpaHy M ero obulemMy pasmbiTUIO.
Meta Brain Pro 100 ¢ kagporown pa3seeptkon 100 Ny yosaveaer
YUCNO KaAPOB NyTeM CO30aHNsA AONONHUTENBHOIO Kaapa, KoTo-
Pbiil BCTABNSETCH B NMPOMEXYTOK MEXIY ABYMSt OPUIMHASbHbI-
MU, 3TO MUHUMN3NPYET Pa3MbITUE U30OPaAXEHNS N NO3BONSET
BOCMPOM3BOAMNTL ABMXEHME Mo 3kpaHy bonee nnaBHO. HYTo6bl
KapTuHka BOCNpoOu3Boaunacs Hanbonee nnaeBHo, TeNeBn3opbl
OCHaLLEHbl HOBBIMW MaHESI MU C BpEMEHEM OTK/Ka 6 MC, HTo ra-
PaHTUPYET HETKYIO Nepeaayy Aaxe CambiX AUHAMUYHBLIX CLIEH.
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AOCTOMHOMY CEPBUCY -
AOCTOMHBLIE PACLIEHKMU

CerogHa Mbl 3HOKOMMM YUTATENIEH € KPYNHEHLUHUM
Cankr-Terepbyprckum cepeucHbiMm npeanpusituem <AC» u
npeanaraem Ballemy BHUMAHUIO MHTEPBDLIO € FTEHEPAJIbHBIM 4
pupextopom Cepreem AnekcaHaposudem BuHorpagoseim.

— Pacckaxkute BKpaTLe HCTOPHIO KOMIIAHHH,
KOI/Ja U C Y€ro HAYHHAJIACh €€ JesITEJbHOCTb?

— B xonue 1990 roga rpynna Jozeit, paboTalonmx
B POCCHIICKO-2BCTPHIICKOM COBMECTHOM TIPEAITPUSITHH,
o6paszoBatiHoM BeHckuM u JIeHHHrpajCKHM MOJIH-
TEXHHYECKUM HHCTUTYTOM, B KOTOPYIO BXOAMJI M 51
OPraHM30BaJia NePBblil B rOPO/IE Mara3yuH 10 TPOJIaXKe
KOMITBIOTEPOB. JTO ObLTIO IOBOJIbHO GOJIbILOE TOPrOBOE
3aBezienue, wiona/blo okonao 1000 kB.M. 'onoBHOe
NpenpUsATHe BCKOPE NEPeOPHEeHTHPOBAIOCH Ha TOProB-
JIFO METAJIJIOM W JIECOM, & MBI ¢ KOJLIeraMM, TTO3HAKO-
MUBILUCH ¢ (PHHCKUMH MAPTHEPAMH, CTAIM 3aHUMAThCST
cepBHCHBIM o6cykuBaHieM. [lepBbiM wiarom 6usHeca
6b1 BBO3 U3 (DUHASIHINKM OLIBIIMX B yroTpeGaeHuH
KOITMPOBAIBbHBIX MAIlIMH, HX BOCCTAHOBJIEHHE /10 XOPO-
11ero paboyero yposHsi v ipoaka. [os/iHee nosiBIIoCh
nozipasziesienye, NpoHsBoasilee ceresbie GUIbTPhl. B
cepenuie 1994 6blI0 MPUHATO peleHHEe 3aHUMATbCS
TOJIBKO CEPBHCOM ¥ C T€X IIOP Mbl PAa3BMBAEMCS KaK
cepBUCHAst KOMITaHHsI. Mbl PEMOHTHPOBA/IN HCTOUHMKH
6ecriepeHOMHOrO MUTAHUST, MOHUTOPBI, TIPHHTEPBI K KOM-
nbiotepbl. [Toce yCNenHoro 0CBOeH s KOMITbIOTEPHOIH
TEXHMKHW HAcTasl Yyepe/l 3JIEKTPOHHOM H 3JIeKTPOOBITOROH
TexHUKH. Ha ceroausiimmi ieHb Halll CEpBUCHBII LIEHTP
PEMOHTHPYET BCE 34 HCKIIOYEHHEM XOJIOJAWIbHHKOB,
NbLIECOCOB M CTUPAIbHBIX MAUIMH.

— Yro o3nayaer Ha3BaHue — «AC»?

— Mbl 10110 AyManu, Kak Has3BaTb Hally (hUpMy.
Xortesioch, yToObl Ha3BaHUE ¢ OHOH CTOPOHBI OTPa-
JKAJI0 XapaKTep AesITe/bHOCTH KOMIIAaHHH, € APYToH,

Menegxepbl no o6paborkm oTuetos

4TOOBI OHO O/IMHAKOBO MOHSITHO 3ByYa/io H Ha PyCCKOM
¥ Ha aHITIMHCKOM s13bIKaX. OIHOBPEeMEHHO HECKOJIbKO
YesIOBeK ITpe/IoKUIN Ha3BaHue «AC», IpU 5TOM O/IHU
pacumdposbiBay 310 Kak Active Communicaition, a
Apvrie Kak ABTopu3oBaHHbIi CepBUC, MO3TOMY Mbl W
PeIIH OCTAHOBHTBLCSI HA 3TOM Ha3BaHUMU.

— Houemy, H3HAYAJIBHO CHEIMATH3UPYACH Ha
KOMIIbIOTEPAX, Bbl PELINJIH 3aHATHCS €llle H PEMOH-
TOM OBITOBOM TEXHHMKH?

— Panbuie Bcst 6bITOBast TEXHHKA OblTa aHAIONO-
poii. Ceilyac oHa Bce 6oJiblle U 0OJblle KOMIbIoTE-
PU3UPYETCS M NOAINAJAET 1O HAIly KOMIETeHIUIO.
MO2KHO CKa3aThb Mbl 3aHSLTHCh ObITOBOI TEXHUKOH 110
BEJIEHUIO PBIHKA.

— KaxkoBa /10,11 KOMIIBIOTEpHOI (BKJIIOYas me-
pudepHio) H <«ObITOBOI» COCTABJSIOUUX BAIIErQ
6usneca?

— Ha ceroans /01 peMOHTOB KOMIBIOTEPHOII
TEXHHKH Yy Hac cocrapiisger okoso 30%. Ecau xe
paccMarpuBaTb OOBEMbl 33KA30B B JIEHCKHOM BbI-
PaKEeHUM, TO KOMIILIOTEDHAsT COCTaBJ/ISIONIasl Ipe-
BaIHpyeT. JTO CBI3aHO C TEM, 4TO B 9TOM CEKTOpe
PBIHKA Y HAC MHOTO KOPHOPATHUBHBIX KJHEHTOB. Y
HHX COBCEM [pyrasl LleHOBasl MOJUTHKa, HeXe/u B
ceKTope OBITOBOH 3JIEKTPOHUKH. 32 XOPOILYIO PadoTy
3/1€Ch TIATSIT JIOCTOMHBIE JIeHbrH. B KOPIopaTHBHOM
CEKTOPE CYIIECTBYET TaKoe NMOHSITHE, KaK aGOHEHTCKOe
obcrysxuBanue. [Ipn atoM, uem Gosiee KauecTBeHHbIH
MPEOCTABIISIETCS] CEPBUC, TEM PEXKe TEXHHKA KJIHeHTa
BBIXOJIUT U3 CTPOSI U TEM MEHbIIIE U3/IEPKKH CaAMOI'0
CEPBUCHOTO L[EHTPa. A ZI0XO0/I 1IPK 3TOM Onpe/ic/ien
AOTOBOPOM M OCTAETCSI CTAGUJIbHDBIM.

— Kro siBisieTcss BallMMH KOPHOPATHBHBIMHU
KJIUEHTaMu?

— Jr1o (peaepanbHOe Ka3HAUCHCTBO, pPa3/MUYHbIE
CTPaxoOBble KOMIAHWM, GAHKH, TIPEACTABUTENbLCTRA
WHOCTPaHHbIX (upM. BO MHOTHX KPYNHBIX HHOCT-
PAHHBIX KOMMAHUSX CYIIECTBYIOT KOPIOPATHBHbIE
CTaHAAPTDI, MPE/IONAraloiiye, Y10 Bee Nopa3/ieneHus
KOMIIAHWH, HAXOJSIINecs B PA3/UUHBIX TOYKAX MHpa
UMEIOT O/IMHAKoBoe obopy/oBanue. [lpoussoauteiu
3TOTO 060PY/IOBAHUS OTJAIOT CEPBHC Ha aYTCOPCHHT,
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Ecan Bbl Xopowo o6cinyxuBaeTe
KakoH-HHOY/1b BU/I TEXHUKH Y KOHK-
PETHOrO 3aKa3yHKa, TO Yepe3 HeKo-
TOpOe BPeMsI TTOJIy4aeTe KOHTPAKThI
1 Ha O0Cay>XKHBaHHe OCTATbHOM
TEXHHUKH, NMPUHAJIeXallleii 3ToMy
KJIMEHTY.

— Moxer GbiTh TOrZa CTOMT
BOOOIIE YHTH C PbIHKA GBITOBOM
3JIEKTPOHHKH U COCPEAOTOYHTHCS
TOJIBKO HA KOPNOPATHBHBIX KJH-
eHTax?

— Drtoro jenath Heab3s. Kak
NIOKA3bIBAET MPAKTHKA, PA3/IMYHbIe
CEeKTOpa PbIHKa CepBHUCa TIEPHO/TH-
UECKH MCIBITBIBAKT POCT W CITA/L.
Heckosibko sieT Ha3aj, HanmpuMep,
HEBBITOAHO Obl/I0 3aHHMATHCS KOM-
nblotepaMu. He/jlapHo Habmoascs
PE3KHIi CKaueK B pa3sBUTHH COTOBOIH
tesneponnu. Cellyac HaCTOSAIMIA
6ym nudgpoporo (GoTo U BHUIEO.
Crenyrommi atan — 310 1Hdpo-
Boe TeJiepuzieHne. PBIHOK ObITOBOH
3JIEKTPOHHON TEXHHKH OYEeHb eMKHii
1 pa3Hoo6pasHbiii. TeM, KTO Ha HeM
pabotaer, OH gaeT OGOJbLIOH «3a-
NaC NPOYHOCTU» TPH Pa3THYHBIX
KPU3UCHBIX cUTyauusix. lloatomy
CHELMATM3UPOBATBCST HA YeM-TO O/
HOM — 3TO 3HAYUT TO/IBEPraThb ceOst
PHUCKY MpH cJieAyiolieM KpH3Hce
BOOOGIIE «BbLIETETb> C PHIHKA.

[loaTOoMy Mbl peMOHTHPYeEM
npakTH4eckd Bce — oT oroan-
nlapata U COTOBOrO TenedoHa 10
1060 KOMITbIOTePHOH niepudepuu
1 6osbUIMX cepBepoOB. BuyTpu
KOMITAHUH eCTh HECKOJIBKO TTO/IPa3-
AeNeHHi, KOTOpbie CrelHaIM3upy-
I0TCS1 HA CBOEM BH/l€ TEXHHKH.

— Y10 BBI CcuyHTaeTe€ KOHKY-
PEHTHBIM NPEHMYILECTBOM CBOEH
KOMIIAHUH ?

— IlepBoe KOHKypeHTHOe Mpe-
HMYILCCTBO — 3TO ITHPOKUI CNEKTP
060pyA0BaHMsI, KOTOPOE Mbl 06CITY-
»)KHUBaeM. Bropoe — o/iuH U3 Kpyn
HEeUIINX MaKeTOB aBTOPH3aLMil.
It aBa PakTopa Mo3BOJSIOT ¢
(bexkTMBHO paboTaTbh M C YACTHBIMHU
M C KOPIOPATUBHLIMH KJIHEHTaMH.

— PemouTHpyeTe M Bbl MaTe-
PHHCKHE IL1aThl KOMNIBLIOTEPOB HA
YPOBHE KOMIIOHEHTOB?

— Her, MaTepuHCKHe ILIaTb
MbI He peMoHTHpYeM. [lesio B TOM,
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Pa6oune mecta macrepoB

4TO OueHb MaJji0 WU3rOTOBHTEseH
MPeI0CTABSIOT MTPHHLHITHAIbHYIO
cXeMy MJaThl, M elle MeHblle
M3rOTOBUTENEH IMOCTABMSIIOT KOM
MOHEHTDI /1711 ee peMOHTa. A /s
TOro, 4TOOBI TIPOM3BO/IUTH PEMOHT
Ha KOMIIOHEHTHOM YpOBHe, HaJ0
HMeTb Xopoliiee 060py/I0BaHKe, XO-
POLIETO CMENHATHCTA U CaMoe [VIAB-
Hoe O0ObeM 3aKa30B, Ha KOTOPOM
CHELMATHCT MOXeT 3apabarbiBaTh
JIeHbTH UM TOBBIIATH CBOIO KBAJIM-
(pukamo. PeMOHT MaTepuHCKOI
IJIATHI MbI IPOU3BOAHM Ha yPOBHE
camoii rinarel. Toxxe camoe ripouc-
XOIUT € (POTO- H BH/IEOTEXHHKOH.
JaHHBII BH/ TEXHMKH COCTOUT M3
MeXaHHYeCKUX M 3JeKTPOHHDBIX
yacTeil. MexaHuyeckyto 4acTb 3THX
BU/IOB TEXHUKH OTPEMOHTHPOBATD
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HECJIOXKHO, HO [MPOBOJIHTH PEMOHT
3JIEKTPOHHOH 4acTH Ha KOMIIOHEH-
THOM YPOBHE HCpPCATbHO, TaK KakK
II0CTABKA 3alacHbIX YaCcTeH orpa-
HUYMBaeTcsl 6JI0KaMH.

— Buzaeokamepa Beup A0BOJIb-
Ho noporas. Eciu oHa BbIXOAUT
U3 CTPONA MNMOCJE TapaHTHH, a
610unblii pemont crout 70%
CTOUMOCTH HOBOIi KaMmephl, TO
JOSIIBHOCTh KJIMEHTa K JAaHHOM
TOproroii mapke nazaaer. Kakosni
Ha Baml B3rJsi[ NYTH pelleHHs
aT10i npo6aembi?

— Takue npobiieMbl y KJIHEH
TOB BO3HWKalOT perynsipHo. Bee
€CTECTBCHHO 3aBUCUT OT IeH Ha
sanmuactu. M 3/echb pasHble Tpon3-
BO/[UTEJIsI BeYT ceOsi M0 pa3HOMY.

«PeMOHT 3neKTpoHHOM TexHuku», Ned, 2007
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a PEMOHTHbIM BU3HEC

Pa6ouue mecta macrepoB

Hanpumep, y komnanuu Samsung
BecbMa I'YMaHHbI€ 11eHbi Ha KOM-
ILJIEKTYIOIHE, COOTBETCTBEHHO M
LHHUKJI >KH3HU TEeXHUKH yBeJIy[qu_
EcTtb mpou3BoauTenH, KOTopble
MIPHIEPKHBAIOTCS MPOTUBOIIOIONK-
HOH TOYKM 3PEHUSsI.

— He nmoptut Jm 3ata Apyras
TOYKA 3PEHHUS] UMH/K KOMIIAHHU
B I71a3aX KJHEHTa U He TOPMO3UT
JIH TIPOJAXHU?

— 3710 6bL110 Obl TAK, €CIU Opl HE
6bLIO TIPOPBIBOB B CXEMOTEXHUKE
U TEXHOJOTUSIX. 3a MOC/IeLHHe Ke
HECKOJIBKO JIeT 3JIEKTPOHHKa Kap-
JIUHATBHO H3MEHUJ1ACh, H CKOPOCTh
MOPAJIbHOTO CTapeH}s alllapaTypbl
6yner Tonbko Hapactartb. Ilorpe-
6ute/ib OoYeHb ObICTPO NEPEXOHT
Ha HOBYIO TeXHUKY. CpOK >KM3HM

www.elcp.ry
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obopyaoBalusi B ouce u 1oMa
MOCTOSIHHO cokpaiaetcs. Koneu-
HO, eCTb JOPOroe 1pogeccHoHaNb-
Hoe ofopy/O0BaHME, HalpUMep
¢oToannaparbl CTOUMOCTBIO OKOJIO
7 toic. josut. IlpuueM, B 9Ty 1eHy
He BXO/WT CTOMMOCTb OGDLEKTHBA.
Takoe o6opynoBaHle uelOBeK
[peANoJaraeT UCMOJb30BaTh He
o/lvH To/. B HerapaHTHHHBIX CIy-
YastX CHJIbHO 3aBbIILIEHHDIE TIeHbl Ha
3ar4acTH o4eHb GOJIbHO YIapsIioT
no KapMamy HoTpeOuTesst, UMEo-
I[ero Takylo anmaparypy, HO 3TO
Hensbexxno. Bcem Ham, BuamMo,
HEOOXOIMMO TIPUBLIKATL K TAKOMY
MOHATHUIO, KaK CTOMMOCTDL BJaje-
Husi. Ecnu ctoMMocTh BnageHus
MpeBbILIAET CTOMMOCTDL AIIapara,
HY>KeH JIH BaM Takoil anmapar? He
tenecoo6pa3Hell M KYIHTD jielle-

BY10 MO/Ie/Ib C TAKMMHU e (DYHKIIH-
MU U B006U_[e He BaﬂyMbIBaTbCﬂ (o]
TOM, KaK ee PeMOHTHPOBATH B CIly-
qae MOJIOMKH, a IIPOCTO BhIGPOCHTH
U Npuo6peCTH IPYTYIO.

— Ilo KakuM KpHTEPHSM BbIOH-
PalOTCsi HHCTPYMEHTHI H 060pYy-
JOBaHHUE [JiSl MPOM3BOJICTBEHHbIX
HY>K/l BAIIETO IIEHTPA.

— Orseyass Ha BoOIpoC, MOry
MPUBECTH NIPUMEP M3 UCTOPHUH Ha-
uleii kommanuu. B kowiie 90-x rosios
MBI PUHSLTH PELIeHHe, 3aHUMATbCS
PEMOHTOM MOHMTOPOB, B TOM UHCJIe
1 npou3sBeieHHbIX ¢upMoii Sony.
InaBHBIM TpebOBaHHEM KOMITAHWUH
Sony 6bL710 HajmMuMe y HAC MOy
HOTO reHepaTopa CMTHATOB M I[Be-
ToaHaM3aTopa. KOMIUIEKT Takoro
o6opy/10BaHusT CTOWJT Topsiziika 15
ThICSTY 1oJuTapoB. B Te BpeMena ato
Oblid OYeHb TIPHJIUYHBIE JEHbIY.
Mb1 kynunm 310 060Opy/ZIOBaHKE U
0 CUX TIOp MHOT/JA MCIOJIb3yeM
ero. 1 xors ato obopynoBaHue
HCIIONB30BAIOCh KpalHe PeiKo u
BpsIl U OKYIHJIOCH KOJIHYECTBOM
IIPOM3BeIEHHBIX HA HEM PEMOHTOB,
C TIOJIMTHYECKOH TOYKM 3PEeHHsi
3TOT LIar 661 Heo6xoauM. K Tomy
Ke HaJudHe TaKnux npubopos
pacuIMpsieT Halld BO3MOXXHOCTH
110 06CNY>XXUBAHUIO KJIHEHTOB,
IIpodreccronasnnl, 3aHuMarLecs
uBeTo/leJicHueM M noaurpadueir,
MHOrZa 06pallAOTCsT B Halll LIEHTP
RJIT TOTO, YTOObI OTKAJIMOPOBATDH
[IBETOIIEPE/IaYy CBOMX MOHHTOPOB.
XO0Ts1, KOHEYHO, OCHOBHbIE 0OBEMBI
PEMOHTOB /I€JTAIOTCST HE Ha 3TOM
060py 10BAHUH.

Uro xacaercst nasiibHbIX CTaH-
LU, TO UX TIPUOOpPETEHUE — BOIT-
poc pentabenbHocTH. Ecim cep-
BHCHBIH L[EHTP CHEelHaTH3upyeTcs
Ha PEMOHTE MATEPHHCKHUX ILIaT,
WM COTOBBIX Tesie)OHOB, TO Ko
HEYHO y Hero A0MKHA ObITbh BCs
HeOﬁXOHHMaFl AJ18 TOr0O OCHACTKQ.
Ho Ha0 1OHUMATh, 4TO MOKYTATD
000pY/IOBaHUE 32 TPH/ILATH THICSY
JIO/LTAPOB W PEMOHTHPOBATh Ha
HEM 4eTbIpe COTOBbIX TesiehoHa B
MecsIl MPOCTO HelesiecooOpasHo.
O6opynoBanue J0JXKHO ObiTh
3arpy»eHo. Y Hac Korja To 6blia
nH(ppakpacHas nasiibHasi CTaM-
Msi, HO MBI ee MPO/aIH, TOTOMYy,
YTO OHA OBLIA ITPAKTHYECKH HEBOC -
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Cxnan sanuacrein

TpeboBaHa. C apyroif CTOPOHHI,
B (POTOTEXHMKE BJIOKEHUS B OC-
HACcTKy /UISE PEMOHTa Ha TIOPSIIOK
BBILIlE, HO y HAC 3Ta OCHACTKa
€CTb U AKTHBHO WCIOJbL3YeTCs.
ITO TECTep 3aTBOPOB, Pa3/WYHbIE
Ka/MMaToPbl, HOHU3ATOP BO3/yXa
qs1 pabotel ¢ ontukoil. Celuac
MBI OY€Hb MHOTO JieHel TPaTUM Ha
pacxo/iHple Marepuajbl: cander-
KH, CMa3K{ H T.[I.

— KaxkoB yposenb pabortaio-
WX Y Bac Mactepos, U Ije BHI
6epere cnenHaJIMCTOB B Hamie
Henpocroe Bpems?

— Ceifyac y Hac pa6oTaeT No4TH
60 wenosek. Bosbiie nmonoBuHbI
13 HUX HHXeHepbi. [lepcoHan no
PEMOHTY KOMIBIOTEPHBIX paGouynx
CTaHIMI ellle MOXKHO HafiTH, a 4yTo
KacaeTcsi peMOHTa HOYTOYKOB,
CepBepOB M BCEro OCTAJIbHOTO, TO
TAaKUX CTELHATHCTOB TPUXOIUTCS
«BBIPAIIMBATBY TOJBKO CAMOCTO-
arenpHo. Iletep6ypr cuutancs
MPOJBHMHYTBIM roponoM B cdepe
¢goro u BuUAEOTeXHHUKH. 3lechb
cytiecTBoBano JleHUHrpajackoe
Onruko-Mexannueckoe O6beau-
HeHHe, NPOH3BO/sIliee M3BECTHbIE
¢poroannaparnl, ['ocynapcTBeHHbri
ONTHYECKUH HMHCTHTYT, T.€ Oblia
MPOM3BOACTBEHHAss U HayyHas
6a3a. OHako 3a BpeMsl IepecTpoki-
KA Ka/IPOBLII pe3epB, KOTOPbII
ofecriedrBaId 9TH IPEINIPUSATHS,
6b11 TiotepsaH. Celiuac MbI IIPOCTO
BBIGMPAEM YeToBeKa, KOTOPBIit UMe-
eT 06pa3oBaHye YyTh BBILIE CPel-
HEr0 KOMITBIOTEPHOTO U YYHM €TO
camu. IIporiecc o6yuennst 3anmaer

OT IBYX /IO TECTH MECSI[EB. JTOTO
CPOKa JIOCTATOYHO, YTOOBI OH MOT
JlenaTh PEMOHTBI CPEIHEro ypoOB-
Hs1 cJioKHOcTH. Kak mokasbiBaer
[PAKTHKa IO MPOUIECTBHIO ABYX
Jer, ecId 4YeJOBEK HMeeT TaKoe
’KeJiaHue, OH CTAaHOBUTCSI O/THUM U3
Jyqngx crenvamicroB. Uro kaca-
erCst y4eOHbIX WHCTUTYTOB, TO OIBIT
paboTbl C HUMH Y HaC HeraTHBHDIN.
Mounosabie 1011, OKaHYHUBAIOLHE
WHCTUTYT MMEIOT, C Hallleif TOYKHU
3peHus, 3aBbillEHHbIE TPEOOBAHUS
U K ycJoBHSIM paboThl ¥ K 3apa-
6oTHol 1tate. HamHoro mpoiie
U TIPOAYKTUBHEH, MO KpaHWHel
Mepe, HaM paboTaTb ¢ OBIBIIUMU
TEXHUKaMU. DOJIBIIMHCTBO U3 HUAX
YUMTCSi HA BeYEepHEM WUJIM 320YHOM
ornenenusx BY3os. Iloutn Bce
HalIM COTPYIHHUKM CeHyac UMEIOT
Bbiciliee o6pasoBaHue. [lpu ToMm
X04y CKa3aTb, YTO caMble Jydlline
paGOTHUKY — 3TO JIIOAH IIpe/ITIeH -

CHOHHOTO ¥ TIEHCHOHHOI'O BO3PACTa.
OHM OT/IMYAIOTCS BBICOKOH JMCLINII-
JIMHOH, TIPaBHU/IBHBIM MOIXOAOM K
TPY/TY, OYeHb BbICOKOH KBaTU(UKA-
ueii. ITH JTIOAK NOHKUMAIOT NOYEMY
OHHM pa6oTalOT HMEHHO Yy Hac.

— Kak Bbl onleHHBaeTe OT-
HOIIEHHSI MEXAY Y4YacTHHKaMu
pbIHKa cepBuca?

— Boob6iue 3a nocsieauue 15 ner,
€ Moell TOUKH 3peHHs], TPOU30oLLIIa
JIOBOJIbHO OGoJibliast Aerpajaius
B OTHOUIEHMSIX JIEO/Iei, KOTOpbIe
3aHUMAIOTCST CEPBHCOM.

llecsTb neT Has3a 1 MbI ObIIH He-
6GOJILIIMMH KOMIIAHUSIMH U 3HaJM
JIPYT IpyTa B JIMIIO, N10-Ye0BeYec-
KM OTHOCHJINCh K npo6ieMaM Jpyr
JIPYTa U CTAPAJIHCD 110/JIEPXKUBATD
npyxeckue orHollleHus. Ceiiyac
Bce no-Apyromy. B r. Opne cnyun
Jach Tpare/us. B cepBucHOM Len-
Tpe MPOM30LLeS MoKap, norubiau

N

O6opynosanune ana Hacrpoliku porokamep
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ToBapmbiii cknan

moau. Hu onus U3 U3rotoBurenei,
YBHM aBTOPH30BAHHBIM NTAPTHEPOM
OblJ1 TOT CepBUC HA CBOEM caiiTe
He pa3MecTUsn co60/e3HOBaHUS.
IJTO neyaabHO.

— Yero Ob1 X0TEJI0Ch A0GUTBCS
OT npou3dBoauTeJieii?

— Xoresoch 6bl OJHOIO — yTO-
6bl 32 JOCTOHHBIN TPY/A, AOCTOIHO
aaTuau. ITo caMblil 6071bHON
BONPOC /JIsI CEPBHUCHBIX 1leHT-
poB. Hampumep, oT4eTHOCTHL 1O
rAPAHTHHHbIM PEMOHTAM <«Cheaa-
er» 1outH 50% /0XOI0B OT 3TUX
pemMoHTOB. M3mep>kku Ha GusHec
NNOCTOSAHHO DPacTyT, a4 PacCieHKu
Het. [Ipu 9TOM M3BECTHO, 4YTO
CCPBMC B JIPYTMX CTPaHax oIa-
YMBAETCS MO COBEPILEHHO ADYrUM
pacueskaM. OHH U3 KPYTITHeH1nx
BEH/IOPOB B 001aCTH MHPODMAIIH-
OHHBIX TEXHOJIOTHI HAa CEPRUCHOM
koH(epeHH B MockBe cosep-
eHHO O(PHIMATBHO 3asIBUJI, YTO
ans Poccun pacueHKH NPHHSATHI

% u

]
01

Tecrep 3arBopoB ¢porokamep

¢ koapduimerntom 0,5. IJTo 3Ha
YUT, YTO POCCHUIICKUM CEepBUCHBIM
LUEHTPaM IJIAaTAT KAaK MHHUMYM B
B2 pa3a McHbLie yeM 3apy6edx-
ubiM. B 2000 rony B Iletepbypre
PEMOHTOM MOHHTOPOB 3aHUMAIOCh
15 komnanuii. Ceiiyac X 0CTAIOChH
TONbKO 5. B npoinwioM roay B Ha-
[eM ropojie 3aKpblIuCh 4 3aMeT-
HBIX HA PbIHKE CEPBHCHBIX LIEHTPA.
Conepxkatb Ou3HEeC CTAHOBHUTCS
HeBO3MOXKHO. Pacrter apeniaHas
I1aTa, J0POXKAET 3JeKTPUIeCTBO.
A BBIE3THOH DEMOHT M TPaHCIOP-
THPOBKAa, HarpuMmep, no Mockse
npocto y6bpiTouHbl. Hekortopbie
BEH/IOPbl OMNJIAYMBAIOT TPAHCIOP-
TUPOBKY B padMepe 10 ponnapos
3a Bele3. Kyna B MockBe MOXHO
joexatb 3a 10 zosmapos? 3JTo
npocTo Hecepbe3dHo. KoHeuHo
pajayeT, 4YTo B IOC/Ie/Hee BpeMsl B
Hallleil OTPAC/H CTAJH TOSBISATH
csl POM3BOAMTENH, CNOCOGHDbIE
IIPABHJILHO OLEHHUTb OGCTAHOBKY
i NpeJCTABASIONHE PealbHYIO
crouMocth cepBuca. Ho noka wux
oueHb Maso. llostomy umHorza
JieliieBie TIPOH3BECTH 3aMeHy 060-
pPYZLOBaHHsl HJIM Jaxke cIIUcaHue,
yMesl MOATBEpPXK/JeHUEe, YTO ITO
3aBofickoi nedext. Ho onsarhb xe
HeMHOrde NPOU3BOAMTENN NJIATSIT
3a 9TO JIEHbIH, TTO3BOJISIIOLINE XOTh
Kak-To pa3BuBarbcs. K tomy ke
HAJI0ro06JI0)KeHYe B Hallleif CTpaHe
OuYeHb 3aMyTAaHO U NPOTUBOPEYM-
Bo. K coxanenuio, u3rotoBuTesin
CUYHUTAIOT, YTO 3TO UCKIIOYNTENHHO
Hauia rpo6aeMa. CepBHCHBIIT 13-
HEC CTAHOBMTBCSI BCe TsKesee, U
s CYACTJIMB, YTO y MeHsl eCTb KO-
MaH/1a Jofier, KoTopasi crioco6Hast
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noaxep>KuBaTh 3TOT GU3Hec. Ho
MHe He XOTeJ0Ch Obl CTBIAUTBCS 33
TO, YTO 5 HE CMOT'Y TIIATHTD JIOISIM
CTOJIbKO, CKOJIbKO OHU CTOSIT.

— Ha Baw B3r1s11, KaK BOOGIge
6yaeTr pasBUBATBCS CEPBHCHbII
6usnec B Poccuu?

— CeroaHst Bce Goabliie 1 60)1p-
1ie U3roToBUTENIeH paccMaTpHBaloT
CepPBUC He KakK COIYTCTBYIOIY10
[IpoJlaskaM HeoOGXOJUMOCThb, a Kak
oTAebHBIN 6M3Hec. boabluicTgo
MIPOU3BOAUTENEN celyac paboTawoT
CO CBOMMH CEPBHCHBIMH MapThe-
paMH Ha TIPUHIUIIAX AYTCOPCHH-
ra. CaenywimuM marom Oyler
AKKYMyJISILIMST 3TUX MAapTHEPOR B
6osee-MeHee KPyIHbIE CEPBUCHBIe
LEeHTPbI, KOTOPbIE 3aKPbIBAIOT BClo
JIMHEHKY ITPOM3BOJAUTEISI.

Bo mMHOrux crpanax ectb ¢up-
MEeHHbIEe CEPBHCHDBIE LIEHTPBI, NTPU
Haj/lJexKallie Henocpe/ICTBEHHO
CaMOMy HU3roToBuTesI0. TaM, rge
(¢uHaHCOBO 3T0 6yeT He BBITOIHO,
OCTAHeTCsI AyTCOPCHHT .

Uto KacaeTcst CEPBUCHBIX IeH-
TPOB B PeruoHax, ¢ Moeil ToUku
3peHusi, BBIXOJ Yy HUX TOJbKO
OIMH — TOYHOC TIOBTOPEHUE Hallje-
ro onbita. Hazno 6parb aBTOpH3a
U Wau cyOGaBTOPH3AIMU Y BCex
H3BECTHBIX KOMIAHHWH, a JaJiblie
3aHUMAaTbCsl JM60 KOHBeHepHbM
IIPOU3BOJICTBOM, TO €CTb TPOCThI
MM PEeMOHTaMH, HO B OOJbIIpx
o6beMax, 60 PEMOHTOM 3KCKJI0-
3uBHOIT TexHUKH. C Moed TOYkH
3peHusi, IIpaBUJIbHEE BCErO /1€1aTh
U TO U JIpyroc.

becedy een Eszenuu Andpeeg.
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TENEANMAPATYPA

LUBETHbLIE NPOEKLLVOHHDIE

TEJIEBU3OPbI

«TOSHIBA-43A9UE/43A9UA»
HA LLACCU A9PJ (uacts 1)

Ffennapu PomaHos
Mockea

LiBeTHbIE NPOEKUWOHHBIE TENIEBU30PLI BCE YALLLE CTASIU NOABINTHCA
M B MeCTaX KOJUTEKTUBHOIO NpocmoTpa, u foma. x pocrouHcreamu
SBNSIOTCH BbICOKOE KA4ECTBO M3obpaXkeHus, 6onbluoii pasmep 3k-
paxa (B panHom cnyuae — 109 cm no guaroHanu) npm CPaBHUTENBHO
mano# macce. Beuay noutu nonHoro orcyTCTBMs B iuteparype ma-
TePUANOR MO TAKUM TENIEBU30PaMm AAHHAN CTATbSl MOXET OKA3ATbCA
MHTEepPeCHONM KaK AN CNeLnanuMcTOB-PEMOHTHUKOR, TOK U AANS y1obu-

Teneun TeNneBU3NOHHOW TEXHUKM.

KOHCTPYKIIUA

Tenesusopsi «Toshiba-
43A9UE/43A9UA>» conepxar
60K ITPOEKIIMOHHBIX KHHECKOIIOB,
skpad u waccu A9PJ, odopmen-
Hble B OJJHOM KOpILyCe.

JL71s1 noTyueHust 1{BETHOTO H300-
POKEHHSI CJTY>KUT GJIOK, COCTOSILIHIA
13 TPEX YE€PHO-GENbIX TPOECKIIMOH-
HBIX KHHECKOTOB, OCH CUMMETPHHU
KOTOPBIX PACIIOJIOXKEHBI B TOPU-
30HTaNbHOM mockocTu (puc. 1).
Jinst pasjieneHunss UBETOB KCTOJb-
3yIOTCSl 1{BETHBIE CBETO(UIBTPHI,
yCTAaHOBJIEHHbIE Tiepejl 3KpaHaMu
KHHECKOTOB. KOHCTPpYKTUBHO
3TH CBETO(UJIBTPH COBMEIEHBI
€O CBETOBBIMHM (POKYCHDYIOLINMHU
JMH3aMH.

Jlns1 npeiBapUTEILHOTO COBMeE-
IEHUs! pas3/ieieHHbIX MO I[BeTaM
CBETOBBIX MOTOKOB HA OJHOM
JKpaHe OCH CHMMETPHH KUHECKO-

Puc. 1. PacnonoxeHue Tpex 4YepHo-
6enbiX KUHECKOMNOB B NPOEKUWUOH~-
HOM TenesM3ope

OB PACTIOJIATAOTCS CJIE/Y IOLINM
o6pa3om:

— OChb <«3€JIEHOT0» KHUHECKOIIa
(Mogynupyemoro cursaiom G u
JIOTIOJTHEHHOTO 3€JIEHBIM CBETO-
¢unbTPOM) TEPIEHAUKYIISIPHA K
JKPaHy;

— OCb «KPaCHOTO» KWHECKOIIA
(Moaynupyemoro curHaiom R u
ZOTIOJIHEHHOTO KPAaCHBIM CBETO-
$unbTpoM) — cieBa OT <«3eJleHo-
ros», noj yrjom okoso 10°%

— OChb «CHHEro» KHHecKona
(mogynupyemoro curHaiom B u

JIOTIOJTHEHHOTO CHHUM CBETO(UIIb -
TPOM) — CIpaBa OT <3€JIEHOr0»,
TaKe 1noJ yrjaom oxosio 10°.

Kuneckomnsl 3akpenyisiiorcsi B
apMaType, KOTOpasi >KeCTKO (PUKCH-
PYEeT MX TIOJIO’KEHHE, U MO3BOJISIET
B CJlyYyae PEMOHTa 3aMEHATh KaxK-
JIbIii KTHECKOII C TOH K€ >XEeCTKOH
¢ukcarmeit ero nosnoxenus. Ha
KaXK/IOM KHUHECKOIEe 3aKpelJIeHbl
(puc. 2) oTKJIOHSIONasT CHCTEMA,
KaTylIKa CBe/ICHHUsI, LIEHTPUPYIO-
¥ MAarHuT, KaTyIKa MOy JIsIMK
CKOPOCTH CTPOYHOH DAa3BEPTKH M
IJiaTa KMHeCKOoIIa.

Konctpykuns sxkpana ¢ Inase-
JIBIO 3JIEKTPHYECKNX PETYJIHPOBOK
KUHECKOTIOB MOKa3aHa Ha PHUCYH-
Ke 3, a BUJ TeJIeBH30pa C33/]U C
BBIJIBUHYTHIM JUJISI PEMOHTa Ilac-
CH — Ha PUCYHKe 4.

CTPYKTYPHbBIE CXEMbI

O6o6uienHass CTpyYKTypHas
cXeMa TeJIEBU30POB Mpe/ICTABIEHA
Ha pucyHke 5. OCHOBHBIE Y3JIBHI
TEJIEBU30POB:

— ysen ynpasjeHuss (MHKPO-
mponeccop QAO1 u mMuKpocxema
namsty EEPROM QA02);

— Tionepnl ¥ Karaubt [T4 (2 tio-
Hepa u 2 Kanasa T4 noja o6muM
o6osnauenuem HO001);

— nepeknwoyatens A/V

(QVo1);

4 BuHTa

MOHTaX NUH3LI

MoHTax kuHeckona

MopxmoyeHue
aHO[HOro BLIBOAA
KuHeckona

Karywka
MOpYNSALUU CKOPOCTH
CPOYHOW passeprku

Mnara kuHeckona

4 BUHTA

KuHeckona

OC u karywka
cBefeHust

LieHTpupyioLui
MarHuT

Puc. 2. KOHCTPYKLMS CUCTEM OTIJIIOHEHMUS, CBEACHUS U LLEHTPOBKHU Nyuei

NPoOeKUMOHHOro renesusopa

«PEMOHT 3NeKTPOHHONK TexHuxm», Nod 2007
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‘ TENEAMNAPATYPA

Puc. 3. KoHCcTPyKLMS 3KpAHa ¢ NAHENLIO 3NEeKTPUYECKUX PEryMpoBOK

NPOEKLMOHHOIO TENEBU3OPA

— nexonep 3D Y/C (ZY02),

— pupeokanan (Q501, QZ01,
QYO01, Q502, ZY03, Q510);

— ayamokanan (QDA41, Q817,
Q801, Q850);

— CTpoOYHass W KajapoBas pas-
Beptku (Q4420, Q302, Q460,
Q401, Q301, T461);

— y3ea ceefienust (D CON-
VER, CONVER OUT);

— ucroynuk nutanust (Q801,
0862, O863, T862, Q830, Q831,
0832, 0833, 0835).

¥Y3ea ynpaBJeHHs] — TPaAHIU-
OHHBIH [JIsI TEJEBU30POB C Cep-
BHCHBIM pe>xXuMoM. CTPyKTypHas

Puc. 4. Bup renesnsopa czanu
€ BbIABUHYTbIM AN PEMOHTA LUACCH

cxeMa MHUKpOIpoleccopa yrnpas-
nenust QAO01 tuma CXP750096
npuBe/leHa Ha pucyHke 6. [Jlns
CBSI3H C MHUKPOCXeMOH NaMsITH
QA02 u ympaB/sieMbIMH y3J1aMu
cnyxaT ABe UHUQPOBBIE IIHHBI
I2C: SCAO0, SDAO u SCATt,
SDAT1.

Q750, Q751, Q753
CONVER OUT

SDA3, SCL CLX, DATA, CS, BUSY, RST
<« SOASCLL  ucROPROCESSOR
QAo1 v
EEP-ROM
SGV
Ve TExT |RE8Ys | RGB QRO
SYNCAV | | 30COMB M 0D
v-out o1 i 1
i VIDEO Module ¢ 8 on &
PROCESSOR
ws  vour H»J ZYo1 i —>{Y1io Re8
£ [
E YN,C,LR S aysw CVB52 ) g g E :‘:’l
avot Lt CVBSY1in Yiou! F
cout Cin n J 8
YN,C.LR voz SYNCIV 1, 1
L. st M LTICOLOR c2in Yoo Vv @
Q501
Y - £ YW
=4 - e
” Vot & g gg & G| {
VLR v g6 36 8
2]
LI
TV, Rout L{i
Signai Vo
Board HD
(@}
{ OBt |—»ov-2
5v-2
3
Q835 |—> 12V

Q750, G781, Q753
CONVER OUT

5v-1
RESET

Puc. 5. O60611eHHas CTPYKTypHas cxema Tenesusopoe «Toshiba-43A9UE/43A9UA»

«PeMOHT 3/16KTPOHHO# TexHuku», Ned, 2007
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Prc. 6. CrpyxTypHan cxema mukponpoueccopa ynpasnenus CXP750096
ANT avol BT | SIGNAL
\V4 TUNER { saw ALTER] —> VIDEQ MM1495XD
AUDIO Plug in: High
¥ DL SCL
:" G DR SDA }——-»olm
From QADY IV SNCou®l
Pe SUB (TUNER, IF} IF-SW0 | IF-SW1 HL
BG| H H IF §PP) S)R
| L H BV
DX H L
M| L L DL DYC
-1 OMal """"9 DoOovs
VIDEO VIDEO oL 9r  Youl9 asotveoy
LA oev H_Tuner M-AUDIO AUDIO swa @c  Con
SAW SF NGAWIGR Oty L Vw2 > PP
ATER AT APRO
EXT2 (18R
—— |
— i
Pe RFAGC TR e
ES— I AL
XT3 idvv
Puc. 7. CrpyxrypHas cxema TioHepoB u kananos M4 L
EXT3 15C Vo2 05
(FRONT) R0
i b » PPIL =~DVD]
CTpyKTypHasi cxeMa TIOHEPOB  Ha TIOHep MojaeTcsi curHan APY  [wowron o OB 2571
u kanaaoB IIY npeacrasnena (RF-AGC). : o> ooy
Ha pucyHke 7. lloxasaHHbie B Tionep u kanan 114, nokasan- " Y ee

HIOKHeH YacTH pHCYHKA TIOHEP M
kanan ITY ciyskar ans npuema u
06paGOTKH OCHOBHOTO Pa/{MOCHI-
Hasa, ¥ (JOPMUPYIOT BUAEOCHTHAI
OCHOBHOTO M300Da>keHHs M CHI'Ha-
bl OCHOBHOTO 3BYKOBOIO COIPO-
BOXKJIEHHS! COOTBETCTBEHHO. IJTOT
TIOHEP M Ipolleccop ayJaUOCHI-
natos ITT NICAM (noapo6hee
0 HEM CM. HIDKe) yNpaBJSIOTCS
no nudposoit mune I’C. Ka-
vaa IT9 (IF) oxBaueH cuCTEMOM
ABTOMAaTHYECKO# MOACTPOHKH
qactotel (AFT). C xanana ITY

Hble B BEpXHeil YacTH PUCYHKaA 7,
CJIyKaT sl ipueMa U o6paboTKu
pamuocuruaia xaHaaa PIP (kaap
B Kazgpe). Ouu GopMUpYIOT COOT-
BETCTBYIOII[VIE BH/ICOCUTHAJI H CHUT-
HAJIbl 3ByKOBOTO COTIPOBOK/IEHUS.
Ynpasnenre TionepoM kanana PTP
TaK)Xe OCYIIECTB/SETCS 10 LUMHE
I?C. Tlogauya peryJMpOBOYHBIX
curHaioB AFT u RF-AGC ana-
JIOTHYHA.

CrpykTypHas cxema nepex.no-
yateasi A /V nokasaHa Ha pHCyH-
Ke 8, a MPOXOXKJIeHUE Yepe3 Hero

Puc. 8. CrpyxrypHas cxema
nepexmouarens A/V

BU/IEOCHTHAJIOB — Ha pHCYHKe 9.
Ha BoiBOg® 3, 1, 2 MUKpOCXEMBbI
QVO01 nogaotcs BUAeOCHTHAT H
CUT'HAJIbI 3ByKOBOI'O CONPOBOX€E-
HHUS ¢ OCHOBHOro Kanaja [14, a Ha
BBIBOJIBI 6, 4, S — COOTBETCTBYIO-
upue curHansl kanana ITU PIP.
Ha seiBogm 8, 10, 7, 9 QVO01
MOTYT ObITh MOAaHbl curHatbl SGV

«PemMOHT 3n1exTpoOHHON TeXHUKKH», Nod, 2007
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SUB TUNER
HY001

SYNC OUT(@!

W PP
0
FRONT MM1495X0

}—» QAO1

3DYCS
ZY02
MYCJ32

Vout 1

D-COMB
1
TCO0AESP

l

Qvot
SDA9589X

Vout CVBS1

AUDIO
ouT

E2

>
MONTOR) | VSin
ouT t OVBS2  pgin [T

Puc. 9. MpoxoxaeHue cCMrHanoB Yepes nepekunoyarens A/V

3D-YCS

2
>
O,

OPEN

Puc. 10. CtpykrypHas cxema aexoaepa 3D Y/C

OT MHKPOIIPOIECCOPA VITPABIEHUs
QA01, wmm curhanm Y/V, C,
L, R ¢ paspema EXT1, pacno-
JIOKEHHOTO Ha 3aJHell naHeJu
TeIeBU30Pa.

Ha BwiBogBI 19, 17, 18 MoryT
OBITH MOJaHbl BMAEOCUTHAJ H
CHrHa/ibl 3BYKOBOTO COIPOBOX-
nenusi ¢ pasbeMa EXT2 uim ¢
pasbema EXT2 (DVD), xotopbie
PACIIOJIOXKEHB Ha 32/THEl MaHesu
TeJIeBU30Ppa.

Ha BeiBognt 13, 15, 12, 14
MOryT ObITh MOJIaHBI COOTBETCTBY-
fole curuanel ¢ pa3bema EXT3,
PacmoyioXKeHHOro Ha 3aJHed mna-
HEeJU TeJIEBM30pa, WU C pasbeMa
EXT3, pacmosoXeHHOro Ha 1epe-
THEN NaHeJH.

BoixoHBIMU CHTHAJIaMH Ilepe-
KJIo4aTesisi SIBASIOTCS WK MOTYT
ObITh:

— sugeocurHan V-OUT1, no-
JaBaeMblit Ha jgexozepbl 3D Y/ C
ZY02 u D-Comb QZ01, a Takxe
Ha pa3beM IMOKIIOYEHUST BHELLIHe-
IO MOHHMTOPA;

— curdan sipkoctu Y-OUT,
nojaBaeMblil Ha BHle0ajanTep
Q501;

— curnan uerioctu C-OUT,
nmoJaBaeMblii Ha BHUAEOAaJallTep
Q501;

— supeocurHan V-OUT2, no-
naBaeMblii B kaHaa PIP.

YupasieHue nepekTioyaTeseM
A/V upousBoAuTCS OT MHKPO-
mporieccopa QAO01 mo uucgpoBoit

www.elcp.rv

mmre I’C (Boisozp! 22, 23 QV01).
C BbiBO/Ia 21 Ha MUKPONPOLIECCOP
MO/TAETCS CUTHAJl CUHXPOHHM3AIMH
SYNC OUT.

CTpykTypHasi cxeMa [JeKo-
nepa 3D Y /C npeacrasiena
Ha pucynke 10. Bugeocurnan c
nepekyaoyarenss A/V mopaercs
Ha BbIBOj 7 Moayssi ZY02, a c
Hero nocyie nHgpoBbiX rpebeHya-
THIX (PUIBTPOB CUTHAIBI SIPKOCTH
Y-Comb u usernoctu C-Comb
Yepe3 YCH/IMTEJH Ha TPaH3UCTOpax
QZ10 n QZ03 nong Ha3BaHUAMHU
Y_3D u C_3D nocrynamoT B Mo-
nynb ZY01 Buneokanana. Pa6ota
monynsi ZY02 pernameHTupyetcs
MHKDPOIIPOLIECCOPOM  yIIPaBJIeHUA
no muxe 1°C (BoBoam 11, 10
MOy JIs1).

CTpykTypHas cxeMa BHA€O-
KaHaja Tpe/ICTaB/ieHa Ha PUCYH-
Ke 11. OgHa u3 BHIGPAHHBIX Iap
CUTHAJIOB SIDKOCTH M IIBETHOCTH
(Y1in, Clin, Y2in, C2in unu
Comb Y in, Comb C in) noana-
€TCsl Ha COOTBETCTBYIOIIYIO Mapy
BXOJIOB Buzeonpoueccopa Q501.
Ha orpenpHyo TpPOWKY €ro BXO-
noB nofarwTcst curHaibl RGB in ¢
monynsi PIP QYO01, a na apyryio
TPOMKY BXO/IOB — CHTHaJibl Y1 in,
Cb/Cr in ¢ BHellHEro pa3beMa
(DVD).

BoIxoHbIe CUTHAJIbI BUIEONPO-
ueccopa Y out, Cb/Cr out (moc-
Jle/lHKe [[Ba — Yepe3 IIpeobpa3oBa-
teab U/V CONV) nocrynaior Ha
MHKDPOCXEMY TOBBIIIEHUST Ka4eCTBa
uzobpaxenus Q502. C atoil Muk-
pocxeMbl curHan sipkoctr (Ha BXo/1
Y in) u curHass usetHoctu (Ha
Bxo61 Cb,/Cr in nocsie 06paTHOro
npeo6pasosatenst Cb/Cr CONV)
MOCTYNMAIT Ha npeo6Gpa3oBaTeib
Up (¢ONV ZY03.

Ha mpeo6pasoBatess ZYO03
211 paboThi OTPAHUYHUTES LITYMOB
MOJAETCs1 CUTHAJ sipKocTu Yviout
¢ Bugeonpoueccopa Q301, a Tax-
ke BbilesieHHble B Q301 curuasin
cunxpoHuzatu HS out u VS out
(1a Bxoast HD in 1 VD in coot-
BETCTBEHHO). JTH € CHIHAJIbI CHH-
XPOHHU3ALHMH MOCTYIAT B MOYJIb
PIP (ua Bxoam HS in u VS in). Ha
Mogyab PIP nampsiMylo noctynaer
takxe Bueocurdas CVBS2 ¢ Bue-
LIHErO paszbeMa, MPEAHA3HAYEHHOIO
ans noaxmoveHnss DVD

«POMOHT 3nexTpoHHOM TexHuku», Ned, 2007
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7Y02 CvBS2YZin MOFSO01 TAIS1BAN L_1 DEF
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AFC
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SCPout SCPin
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SCAN PROC.

Puc. 11. CrpyxTypHaQs cxema BuaeoOKaHana

INpeo6pasoBatesns ZY03 nepeBo-
JMT CUTHAUIBI ctanaapTa 50,/60 I B
crangapt 100120 Tu. Beixoasbie
CHTHAMBl SIDKOCTH M LBETHOCTH
Y out u Cb/Cr out ¢ npeo6paso-
Bareast ZY03 mofaiorcst Ha BXOJBI
Y2 in, Cb2/Cr2 in npoueccopa
curiasioB RGB Q510. Ha srtor
TPOIIECCOP TOIAIOTCS TAKXKe CHIHA-
Jb1 cuHxponnsatvy HD out u VD
out n crpo6upyiommii curtan SCP
out (Ha cOOTBETCTByIOMME BXOJbI
HD in, VD in, SCP in). Hanom
HMM, 4YTO BCE 5TH CHTHaJIbI Tpeobpa-
3oBanbl B ctanzapt 100120 .

Ha npoueccop Q510 u na
npoueccop passeptok Q4200 (cm.
HIXKE) TIOIAlOTCS CHUTHAJbBI SIPKO-
CTH, I[BETHOCTH ¥ CUHXPOHU3AIMH
¢ pa3beMa, MpeJHa3HAYEHHOTO JIJIs
nogkmodeHuss DVD.

Ha Bxoasr YS3 u RGB in
nporieccopa Q510 nogatorcs «Tek-
CTOBBIE€» BM/IEOCHTHAIBI C MOJIYJist
teserexcra QF01. Ha aror Moy,
a Takke Ha MHKPOIPOLIECCOP YII-
pasJsienusi ¢ Q510 nogaercs curHan
KaJpOBOH CHHXpOHM3anuu Vout.
Ha 311 >xe y3Jbl curHai CTPOYHOM
CMHXPOHH3aIMU TOCTYNAaeT B BHIE
HMITyJIbcOB ob6parHoro xona FBP
HD ¢ yana passeptok (cM. HuKe).
Ha Bxox HDrive ysna passeprok
TNO/IAIOTCSI CTPOYHBIE UMIYJIbCHI C
sbixofa H out mpoueccopa Q510,
a Ha atoT nporieccop (Ha Bxox FBP
in) NOCTYNAOT CTPOYHBIE UMITYJIbCHI
o6paTHoro xozia ¢ Borxoza AFC yana
paszeepTok (/151 pa6oThI CHCTEMBI
AITYD).

i

CVBSINTIN (=

Puc. 12. CrpykrypHas cxema npoueccopa TB1274AF

BrixogHble cUTHa/lbl OCHOB-
Huix nBetoB RGB out ¢ nporec-
copa Q510 moctynaioT Ha coOT-
BETCTBYIOIIlMie BBHIBOJbI ITaHesel
KHUHECKOIIOB. JTH CUTHAJIBI Yyepe3
BH/IEOYCHJIUTENHN IIOJAI0TCSI Ha
KaToOAbl COOTBETCTBYIOIIUX KH-
HECKOIIOB.

Ha 3anapaJseneHHble BXOJbI
SVM/R, SVM/G, SVM/B
yCHIUTeJNeH, pa3MelleHHbIX Ha
COOTBETCTBYIOIIMX IaHesIX KU-
HeCKomnoB, ¢ mpoueccopa Q310
MOfaeTCsl CUTHAJ MOAYJISILUH

CKOPOCTH CTPOYHOH pa3BEPTKH
SVMout. Bwuixoabl ycuiaurtesei
MPHCOETUHEHBI K COOTBETCTBYIO-
H[MM KaTyIIKaM, pa3MellleHHbIM Ha
rOpJIOBUHAX KMHECKOIIOB.
CTpyKTypHBIE CXEMBI IIpOLEC-
copoB Q501 (tuma TB1274AF)
u Q510 (tuna TA1316AN) npex-
CTaBJIEHB COOTBETCTBEHHO Ha
pucynkax 12 wm 13. Ynpasrnenue
3THMH NPOLeCCOPAMU NPOU3-
BouTcs 1o uupposoit umue I°C.
CTpykTypHass cXeMa KaHa-
Ja 3BYyKa Ipe/ICTaBlieHa Ha DH-
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Puc. 13. CrpyxrypHas cxema npoueccopa TA1316AN
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Puc. 14. CrpykTypHGs CX€MQ KOHQNQ 3ByKa

cynke 14. C mepekiouyaTtens
A/V. Q501 (c BaBostoB 38 u 37)
CTE€PEOCHTHAJB 3BYKOBOTO CO-
npoBoxenusi L n R mopatorcs
Ha Moayns WOW, a B HeM —
Ha BoeiBozabl 22 u 1 AUl u nud-
POBOTO 3allOMUHAIONIETO YCTPOIi-
ctBa QDO01. C BwmBOgOB 38 1
37 QVO01 crepeocurHanbl moja-
I0TCs1 TaKkke Ha pasbeMbl AUDIO
OUT (ans uCnojsb30BaHUsS BO
BHEIHUX yCTPOMCTBaX).

C swmBogoB 14 u 9 QDO1
UM POBBIE CUTHAJIBI 3BYKOBOTO
conpooxkaenus L u R noctynaror
Ha BXO/IHbIe BbIBOABI 42 M 41 ycT-
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POHCTBA pacIIUpeHUsi CTepeoba3bl
QDA41. C BbIXoaHBIX BBIBOAOB 31
1 30 paciupeHHbIe Mo cTepeobase
(npu cooTBercTBYyIOMIEH peryu-
poBke) 11POBbIE CUTHABI 3ByKa
L ¥ R nocrynaiot Ha BXogHble
BbIBOZIbI 34 1 30 ayauonporeccopa
QOD101, a Takxe mocJjie CyMMaTo-
pa B BuJe curdana Bygepa W =
= L + R — Ha ero BXOaHOH BbI-
son 3. B mudpoBoM mpoueccope
QD101 mo uudposoit mmue I°C
[POU3BO/TUTCS PETYJIHPOBKA IPOM-
KOCTH, cTepeo6ajaHca M TeM6pa
crepeocursanoB L u R, a Taxke pe-
ryIMpoBKa curaana Bygepa W.

ITocne IDAIl mpoueccopa
QD101 ananoroBHiE CTEPEOCUT-
Hasbel L 1 R ¢ BoIBOZIOB 25 u 26
MOJAIOTCH Ha BBIBOABI 4 M 2 BHI-
XoZLHoro crepeoycuyurensi Q801,
¢ BbIBOJIa 7 KOTOPOIO YCWJIEHHBIM
10 MOLIHOCTU curHan L mopaercs
Ha JIEBYI0 60KOBYIO IMHAMHYECKYIO
TroJIOBKY, a C BbiBoZla 12 ycuiieH-
HBIH 1O MOII{HOCTH curHaa R — Ha
MpaByIO TOJIOBKY.

[Tocne «cBoero» LIAIL B QD101
aHAJTOTOBBIH «By(epHbIil» CHrHA
W uepe3 ycuurenp Q817 u me-
pexmouatenb S801 mogaercst Ha
o6a Bxoma ycuiurtenss Q801 (ua
BBIBO/IBI 2 M 4 B paBHOM Mepe), a
¢ ero BHIBOAOB 7 M 12 — Ha obe
«IIeHTpaJIbHbIe» JUHAMHYECKHE
ronoBkH. Ilpu npyrom mososxe-
Huu nepeksioyatessi S801 curnan
W nocrynaer Ha pasbeM Woofer
OUT panst moAKJIOYEHUS] K BHe-
niHeMy 6acOBOMY JUHaMMKY.

Kpome toro, curHanet L u R
¢ BBIBOJIOB 25 u 26 QD101 mo-
JAI0TCS1 HA BXOJHBIE BBIBOJbI 5 M
3 6ydepnoro ycmmutens: Q850,
BBIXOJ/IHBIE BBIBOJIBI KOTOPOIO 7 M
1 NOAKMIOYEHBI K pa3beMy CTEPEo-
TesiepoHa.

Ha pucynkax 15—17 noka-
3aHbl CTPYKTYPHbIE CXeMBI MHUK-
pocxem QD01 (CXA2021S),
QD41 (NJM2700L) u QD101
(TA1217AN/AF) cooTBeTcTBEH-
HO, a pucyHOK 18 mmmoctpupyer
IPHHLMIT PacIIupeHusi crepeoba-
3bl. YTpaBjieHHEe MHKPOCXeMaMM
KaHaJa 3BYKa NMPOM3BOAMUTCS IO
wmposoit mune I2C.

IIpodonxenue uumaiime
8 credyiowem Homepe.
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Puc. 17. Crpyxrypnas cxema mukpocxems TA1217AN/AF

Puc. 18. Mpunumn pacuuupenus crepeobaan
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CUCTEMA DYNAMIC DRUM

PUPMbI JVC.

YCTPOMUCTBO ¥ ®YHKLIUOHNPOBAHUE CUCTEM
YNPABJIEHUS BAAEOMATHUTO®OHOB
JVC-HR-59600/9700/9800, PHILIPS-VR-1500

iOpwuii MeTrponaenoeckuii
r. Taranpor

Cucrema auHamuueckoro tpexmura DYNAMIC DRUM (DD) ans
supeomarHurodpoHos VHS/S-VHS 6bina paspaborana dupmoii JVC
B 1996 r. OcHOBHON 3GaaQUEH CUCTEMBI ABASIETCH NONyueHue nsobpa-
MeHus 6e3 LIYMOBbBIX NMONOC B CNELUaNbHbIX PEXMMAX BOCNPOU3-
BeAeHMUs — CTON-KaApa, 3aMeJIEHHOTO U YCKOPEeHHOro npocmoTpa.
Cpenv BUaeoMarHuTodpoHOB, B KOTOPbIX UCMOMNb30BAHA 3TA CUCTEMA,
umeercs paa aoporux moaenen (nopsaka 1000 ponn.), pemonr
KOTOPBIX BRGAENbLb FOTOBbI OnnaumBars. OAHAKO TeXHUYECKOU
unpopmauum 06 0co6eHHOCTIX YCTPOHCTBA U PEMOHTA NOJO6HBLIX
BM HeMHOro; nNo 3To# NpPUUMHE MAacTEpPCcKMe BO MHOMMX CRyuasx
OTKG3LIBAIOT CBOMM KNIMEeHTam B pemoHTe. NMpeanaraembie marepu-
anbl NO3BONAT B HEKOTOPO# CTENEHMU 3ANONHUTL UHOOPMALIMOHHDIE

I‘lpOGEl'IbI B 3TOM BOMNpoce.

OnpeenuTb HATUYHE CUCTEMBI
DD B ToM nan uHoM BM MoxkHO
no norotunam TIME SCAN/
TIME JOG & SCAN Ha Hakeii -
KaX, YMaKOBOYHBIX KOPOOKax H
B MHCTPYKUMSIX [JISi MOJIb30Ba-
Teneu.

B Poccun nepBBIM BHI€OMar-
uuTodoHoM ¢ cucreMoit DD, noc-
TYMUBIIMM B npojaxy B 1998 r.,
611 JVC-IIR-DD949EE. B HeM
MpUMEHEH JIEHTOMPOTSHXKHbIA Me-
xaunam PMCO015A, Takoii xe
MeXaHu3M IpuMeHeHa U B S-VHS
monen JVC-HR-S9400EE /MS.
YcTpoiictBO 1 0COGEHHOCTH pe-
MOHTa TOTO MeXaHM3Ma OIy6JH-
KOBaHbl B ITPEIBIAYUIMX CTATbsX
aBropa [1, 2].

B 949-it Mmogenu nmpuMeHeH
BBI ¢ mectbio ronoBkamMu Part Ne
PDM2301M (no3. 159A Ha c6o-
POYHOM YEPTENKE), BEPXHUH IV
musap BBIC Part Ne PDM3353BH
(no3. 159B na c6opoyHoM Yepre-
xe). B mogemn HR-S9400 npm-
meneH BBI' ¢ cembio rojioBkaMm
Part No PDM2301N, Bepxuuu
uuwuaap Part Ne PDM3353BJ.
Itot BI] BecbMa gedpuriurex u 10-
por, 1I03TOMYy BO MHOTHX CJIy4asx
JUJIsT €er0 3aMeHbl MOXXHO HWCIOJIb-
3oBarb Gonee pocrynubie BLI ¢ 6

rojoBkamu u3 cepur PDM3353, B
ToM yucsiae u PDM3353BH.

Takast 3aMeHa He yXyZAIlaeT Ka-
YeCTBO 3alMCH U BOCIIPOU3BEIEHUS
npu pa6ote B popmare VHS Hi-Fi,
O/IHAKO OTCYTCTBHE <«JIeTaIoIlleH»
CTHPaIOIIleil TOJIOBKH B HEKOTOPOit
CTEIleHH OTPa3UTCSI Ha TOYHOCTH
BCTaBOK B PEXXHME MOHTa)Ka; XOTs
B HACTOsIIlee BPEMST BHIEOMAarHu-
TO(POHBI PEIKO UCNIOJIb3YIOT B 3TOM
pexume (06bIMHO MOHTaX BBINOJI-
HSIOT Ha KomibioTepax). Cienyer
OTMEeTUTh, YTO HaUMEHOBaHHS
BII cepun PDM3353 pasnuyHbIX
THUIIOB OTJIMYAIOTCS TOJBKO OYyK-
BeHHbIMH MH/IeKcaMu (HampuMep,
B Mmoaenu BM JVC-HR-E639EE
npuMenen BIl PDM3353AW
(6 ronosok), B mMozenu JVC-
HR-J425E/EG — PDM3353U
(4 ronoBKu) W T.4.).

B Mogensix BugeoMarHHTOdO-
HOB ¢ cucteMoii DD, BbinymieH-
Hpix nocne 2000 r., B OCHOBHOM
NPUMEHSIJICS JIEHTONPOTSIXKHBIH
mexaHuaM LP20xx (oH omucaH B
npeabIAymKX cTathsx). K ussec-
THBIM aBTOPY MOJENSIM C TaKuM
MexannaMoMm otHocsaTest: JVC-HR-
DDS6SEU, DDS88SEU (BBT ¢ 6
rosioBkamu), JVC-HR-S9600EU,
S9700EU/EK, S9800U (BBT

¢ 7 ronoBkamu), PIHILIPS-VR-
1500/58 (7 ronoBOK, M3rOTOBH
Tesb «HaunHKu> — JVC).

Kax u3BectHo, 1ipu BOCIIPOU3Be-
ZleHVH BUe03alIHceil Ha CKOPOCTSIX,
OTJINYHBIX OT HOMUHAJIbHOM, BUJIE0-
T'OJIOBKY JIBUTAIOTCSI HEllapaJliesb-
HO HaKJIOHHBIM CTPOYKaM 3amUCH
Ha JIeHTEe, U B HEKOTOPBIX TOYKaX
[EPECEeKAOT PaHUIbl MEXIY CO-
CeIHMMU CTPOYKAMH, B PE3YJIbTATe
4ero Ha U306paskeHnu 06pasyIoTcst
TOPH30HTAJIbHBIE LIYMOBbBIE TOJIO-
chi. IlpuHiun paGoThl cHCTeMbl
DYNAMIC DRUM ocHoBan Ha
M3MeHeHMH yrJia HakjoHa BBT
1pH pa3iudHbIX ((PUKCHPOBAHHBIX )
CKOPOCTSIX ITPOTSIKKH JIEHTHI, TIPH
3TOM Ha KaXXJIO¥ CKOPOCTH MTPOTSIK-
KH JICHThI BUICOTOJIOBKH JIBHTAIOT-
Cs1 TAPaJIeIbHO CTPOYKAM 3arliCH,
yeM ofecreynBaercsl 4HcToe, 6e3
IIYMOBBIX TOJIOC N306pa>keHHe Ha
JIIOGOH CKOPOCTU.

B psine mozneneit BM c cucte-
Moii DD ucnoneayorcsa u apyrue
(3/1eKTPOHHDIE) CHCTEMBI, MOBbILIA-
ouve 3¢¢eKTHBHOCTD ee paGoTHhl.
Oco6ennoctu BM c cucremoit DD
KOPOTKO PacCMOTPHM Ha NpHMepe
S-VSH/HI-FI mogenu S9600EU.
ITOT annapat OCHAIEH PSIOM CIie-
[MATM3UPOBAHHBIX U(MPOBBIX yC-
TPOMHCTB: KOPPEKTOPOM BPEMEHHBIX
HCKaXXeHUH, IITyMONO/iaBUTEeJIEM B
KaHajle U306pa)keHusi, MOHTaX-
HBIM KOHTPOJUIEPOM U CIIEIHAID-
HBIM 3BYKOBBIM TIPOIIECCOPOM /ST
CUHXPOHHOH pabOThI C CHCTEMOi
JUHAMWYECKOTO TPEKHMHTA.

Bremnuit Bug bBBI' paccmar-
puBaeMoro BM mnokasaH Ha pu-
cyHke 1. B ero coctaB BXOJAT:
BEPXHUM IMIMH/P 1 , TOABUKHBIHN
HIDKHUN IUWIMHAD 2, HEeMOJBWX-
HOe OCHOBaHWe 3 W [ABHraresb
anexrponpuBo/a 4 (ucrnosb3yercst
mukpocxeMa JCM5039). Mexanu-
4ecKasi Y4aCTb CHCTEMBI U3MEHEHHSI
yria HaknoHa BBI mokazana Ha
pucysnke 2. [ToBopOT nOABIKHOTO
HxHero uuavHzapa 2 (eM. puc. 1)
BOKDYT OCH 4 OCYIIECTBJISIET JABH-
rarteJyib MOCTOSIHHOTO TOKa (pacmo-
JIOXKEH O] TJIaToi 2) yepe3 yep-
BSTYHbIE PEYKTOPHL 3, a CHTHAJIBI
ylpaBJ/leHUsI JABHUraTeNleM uepe3
Bpy6Hoii pasbem 1 (CN3701)
TIOCTYNAIOT OT MUKPOCXEMBI 3JI€K-
TponpuBoia cucteMbl DD Ttuma
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TA7291S. Yto6bI NOBLICHTH TOY-
HOCTb No3nuuoHupoBaHusi BBI
0 YIJ1y HakJIOHa, KoaduureHT
3aMeJlIEHNsI peJlyKTopa BBIOpaH
0YeHb OOJIBILNM, a I0/ICueT YHCIa
060pOTOB /IBUraTesl BEJAETCS ONTH-
YeCKUMH JITATYMKAMH, PACILIOXKEH-
HBIMM Ha T1aTe 2. YHCI0 MOHBIX
060pOTOB JBUTaTeJIs OTHOCHTENIBHO
HCXOJHOT'O TOJIOXKEHUSI, COOTBETC-
TBYIOLIEr0 CTaHJAPTHOMY HAKJIOHY
bBBI B pexume SP, sBasiercst
KpHTepUEM JIOCTHXKEHHS HYXHOTO
yraosoro mosoxkeHust bBT pas
KOHKPETHBIX CKOPOCTeil MpOTSIK-
KM JIEHTBl, KOTOPbIE HE SIBJLSIIOTCS
npousBoibHbIMU. IIpeaycMorpero
9 HOMHHAJIOB CKOPOCTEii «BIiepe»
(x1/3, x1/2, x1, x1,5,x2, X3, x5,
x7, x9) 1 8 HOMMHAJIOB CKOPOCTEik
«Hazag» (—x1/3, —x1/2, —x1,
—x2, X3, —x5, —x7, —x9). ns
K&XA0H CKOPOCTH B MaMSITH CHC-
TEMB! YIIPaBJIeHUs] BUIEOMArHUTO-
(oHa XpaHHUTCsI COOTBETCTBYIOIIEE
yicio 060OPOTOB [BUTATENS JIJIsI
obecrieyeHus] Hy>XHOTO HaKJIOHA
BBI. Pa6ora snexkTponpuBoja
cucteMpl DD B pexxuMe ycTaHOBKH
BbIOPaHHOM CKOPOCTH NPOCMOTpa
CONPOBOYK/1AETCS IOBOJILHO 3aMeT-
HBIM XKYXX)KaHHeM B Te4YeHHE OT
JloJiell 10 HeCKOJIBKUX CEKYH/I.
bnok undposoit 06paGoTKH
3ByKa 9TOro M apyrux BM nosso-
JfeT TOJy4YyaTh 3BYKOBOE COIPO-
BOX/IEHUE B 3aMe/lJIEHHBIX DPEXH-
Max mpocMotpa x1/3,x1/2. Ilpu
3TOM MEHSIETCSI TOJIbKO TEMIl peud
(My3bIKK), HO He BbicoTa 3ByKa (1).
B pexxnMax o6paTHOrO 3aMe/|JIeH-
HOTO MMpOCMOTpa 3ByKa HeT. B yc-
KOPEeHHBIX pPeXXuMaXx MpoCcMoTpa, B
TOM YHCJIe OGPaTHBIX, COXPAHSIETCS
HOpMaJsibHasi BBICOTA 3BYKa.
Iono6ubie a¢hpeKTh JOCTHTHY-
TH 32 cueT NpuMeHeHNsI 6ydepHoit
NaMsATH, NMO3BOJISAIONIEH HAaKaIlIu-
BaTb (pparMEHTH 3BYKOBOH [10-
POXKH JIUTUTENHHOCTHIO TIPHMEPHO
3 c. IIpu BocipoH3BeieHUN CHHY-
COMJAJIbHOTO CHUTHAJA 4aCTOTOM
500 ' Ha ocIIILIOTPaMMe BBIXO/I-
HOTO CHTHAJIA B PEXKHUMaX YCKOPeH-
HOTO MPOCMOTPa Yepe3 TaKOH Mpo-
MEXYTOK BpeMeHH HabJIoaiTcst
npoBasibl YPOBHs /10 2..3 pa3 oT
HOMHHAIBHOTO (TOYKH OGHOBJIE-
Hust uaopMauy B namsaTH). B
3aMe/IIEHHBIX PeXHUMaxX BIepes

n.'ll“

Puc. 2. MexaHMuecKast 4OCTb CUCTEMBI M3MEHEHUs yrna Haknona BBIr

MPOBAJIOB HET, YaCTOTa CHTHaJIa
He Hu3MeHsieTcsl. B KauecTBe HC-
TOYHHKa Juisi 6joka 1u¢poBoi
06paboOTKH HCITO/Ib3yeTcsl KaHall
JuHeitHoro 3ByKa (MOHO).

DyHKIHOHHPOBAaHHUE CHCTEM
DD B paccMaTpuBaeMbIX BHEO-
MarautooHax obecneuuBaioT
ux cuctembl ynpasienusi (CY).
CrpyktypHass cxema CY Mo-
nemu JVC-HR-S9700EU/EK
noka3aHa Ha pucyHke 3. CxeMbl
APYTUX Mojielell OTJIHYAIOTCSI B
ocHOBHOM THunamu (PONIMBKOI)
HMEHTPATbHOTO MHKPOIpoOIieccopa
IC3001 u cxemaMu conpspkeHuUs
CY ¢ gpyrumMu yctpoicTBaMH BH-
neoMarautodpoHoB. Hampumep, B
BM PHILIPS-VR-1500/58 BMec-
to MuKpocxeM I1C3601, IC3651
HCMOIb3YeTCsT O/IHA MHKpOCcXeMa
IC3301 tuma M38513M4CS56FP
¢dupmer MITSUBISHI.

Bo Bcex paccMaTpHBaeMbIX MO-
nensix BM ¢ Mmexannsmom LP20xx

HCII0JIb3YIOTCS MHKPOIPOLECCO-
pol B 112-BBIBOAHBIX KOpIycCax
¢upmsr HITACHI HD6432194
C Pa3JIMYHBIMU IPOIIUBKAMM:
JVC-HR-DD8SSEU, DD868EU,
S9600EU - AS54F, JVC-HR-
S9700EU/EK — BAO2F, JVC-
HR-S9800U — AAO6F, PHILIPS-
VR-1500/58 — A12F.
BuelrHuMU 3/eMEHTaMH CHC-
teMbl DD gBjsIoTCST MHKpOCXe-
Ma 3JIEKTPONPHBO/A [BMIaTENsI
nosuunonupoBanusi BB 1C3501
BA6956AN ¢dupmer RHOM n
HCTOYHUK 06pa3I[0BOrO HampsKe-
Hust Vref Ha tpaHsuctope Q3501.
Ha pucyHke 4 nokasaH coOTBeTC-
tByonuit ¢parmeHt cxemol CY
BM JVC-HR-S9700EU. Caenyer
OTMETHUTb, YTO B psifle Moesel
BM c cucreMoit DD (He TosbKO B
paccMaTpMBAEMBbIX ), B TOM YUCJIE B
BM PHILIPS-VR-1500/38, B xa-
YyecTBe MHKPOCXEMbBI 3JIEKTPONIPU-
Bosa 1C3501 mpuMeHeHa MIMPOKO

«PeMOHT 3nexTpoHHO# TexHuku», Ned4, 2007
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Tenedon: (495) 741-7701

i
BMAEOTEXHMKA [l-*

pacnpocTpaHeHHasi MHKpocXeMa
TA7291S ¢upmnr TOSHIBA,
ABNSAIOMAsICST (PYHKLHOHAIbHBIM
ananoroM BA6956AN (1iokosieBKku
MHKPOCXEM Pas3jIMYHbl). MUKpo-
cxema BA6956AN Gosee opora u
febuLMTHA, U PH HEOGXOMMOCTH
e MOXKHO 3aMeHHUTb Ha GoJiee 110
crynuyio (uenoit okosno 20 py6.)
TA7291S, noakmouuB ee K muiaTe

Yyepes NPOBOJIOYHEIE BHIBOABI. Ha-
3HAYEHHUsI BHIBOJIOB MHKPOCXEMbI
TA7291S: 1 — IN2, 2 — VCC,
3 — OUT?2, 4 — He ucnosnb3yercs,
5 — GND, 6 — Vs, 7 — OUT1,
8 — Vref, 9 — IN1.

Ha BriBosbl 5, 6 MHKpOCXeMbI
IC3501 mopmaercs HampsKeHHe
12 B (M12V) HenocpeacTBEHHO
OT MMMYJIbCHOIO HCTOYHHKA IH-

tanuss (SW.REG). Kackan Ha
tpansucrope Q3501 ¢opmupyer
06pasiioBoe HaNpsIKEHHE OKOJIO
6 B (Vref). Yupasnsiomue Ha-
npspxenusi Ha BuiBoabl 7 (IN1),
9 (IN2), nocrynamouue 0T MHK-
ponporeccopa 1C3001 B pexxume
YCTAaHOBKH HY>XHOTO HAaKJIOHA
BBTI, npunuMaiot 3Havennsi 5/0 B
B PeXHMax MPOCMOTPa BIEpea, ¥

3 TO SW.REG
" Miay
l - \
. %l ORS) =X GMIMI< )
DDSPDCTL 458
kic3001
BbIB. 79
I TO DD MOTOR
CN3701
B CN3501
0. - _
T (el _oo-res
HE. -
3003 T :—EIDD G
'_l 13| GND
TT (g ,__T_I Swev
.- 18] DDM-FWD
6 |DOM_REV
BbIB. 77 DDCFWD _Cu;w&%gb
BbIB. 59
BbiB. 17
kic3001 DOCREY
BbIB. 78

Puc. 4. PparmeHT anexTpuuecko npuHyUnuanbHoi cxemo: CY BM JVC-HR-s9700EU

Tabnvua 1. HasHaueHue Bnisofor Mmuxponpoyeccopa 1C3001

HomMe BBIBO.a

Boixon: Hanmpsbxenue B 1iend 5 B npu pa6oTe BeAyliero Asuratensi B IPSIMOM HalpaBJeHUH
(3anmch, BOCIPOM3BE/IEHHE, TIEPEMOTKH M pocMoTp Brepen), 0 B — npu pa6ote B pexxumax

28 (CAPREV)

Hasnagenune BbIBO . a

NIEPEMOTKH Ha3aj ¥ 06pPaTHOroO IPOCMOTPA

101 (CAPPWM)

BhIXo/l cHTHA/Ia CHCTEMbl aBTOPETYIMPOBaHKsl BeAYIIEro paia, B pabounx pexumMax (3a-
NKCh, BOCOPOU3BEJCHHE) TIPe/ICTaB/IsieT cO60 MOCTOSTHHOE HaTpsHKEHHE ¢ HeGObIIMMH
dJioKTyauusamMu B npegenax 2,6..2,8 B.

8 (CFG)

Bxox a1 nomauu curnana o6parhoit cesisu o Yactote (CFG) Ha cHCTeMy aBTOpEryJiMpo-
BaHHA Beyllero paja (4acToTa CMrHajla B 3TOM LENM MPONOPIMOHATbHA CKOPOCTH Bpa-
uieHus asurarensi). B paccmarpuBaeMbix BM MOryT GbITh HMCIIO/Tb30BaHbl Y316l BEAYIIETO
nsuratensi Part Ne QAR0132-001 (JVC-HR-S9700EU, S9800U), QAR0087-003 (JVC-
HR-S9600EU), QAR0087-005 (JVC-HR-DDS88SEU). B Texnnueckoit fokyMeHTauuy BM
PHILIPS-VR-1500/58 ucnionb3yercst cO6CTBEHHAs] HyMepauus JeTaseif ¥ y3/I0B: y3en Be-
Ayuiero asuratenst umeetr PartNe 996500000337 CAPSTAN MOTOR. Bce nepevncieHHbie
THIbI JBUrate/icil B3anMosaMeHsieMbl (pasTMYis HOCAT TEXHOJIOTMYECKHH XapaKTep)

102 (DRUMPWM),
107 (DPG), 108 (DFG)

Cayskat 1/isi CBSA3H ¢ MHKpOCxeMo# anektponpuBoga BBI tuna JCMS5039 (ycraHoBsieHa Ha
ate y3ja ABHraTesisi)

«PeMOHT 3N16KTPOHHOMK TexHuxu», Ned, 2007
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Ta6nmua 1. Hasnauenue sbisofnos mukponpoueccopa IC3001 (oxoruanne)

Home BBIBOAA

54 (SP_FG), 55
(TU_FG)

Hasuauyenne BbIBOAA

IMoakioYeHbI K AaTYMKaM BPalleHHs! TIOAIOLIero U MPHEMHOTO MOAKATYITHUKA TUIA
GP3S123 (omrronapa), npu BpanieHHH NOAKATYIIHMKOB, B TOM YUCJIE BPYYHYIO B PEXXUME
«CTOIT» Ha JIAHHBIX BBIBOAAX HAG/II0AI0TCS TIEepenaabl Hanpspkenus B npeaenax 0,5..4,5 B

35 (LMC1), 36
(LMC2), 37 (LMC3)

Cuyat 47151 CBSI3U C MUKPOCXeMOil yrpapiieHHs! ApurateneM 3anpasku 1C3004 tumnos
BA6956AN wm TA7291S u TpaH3auCTOPOM HCTOYHHKA 00PA3LOBOro Hanpspkenust Vref Tuma

2SD1819A (2SC4081R)
26 (LSB), 27 (LSC), |IoagkmoueHb ¥ porpaMMHOMY nepekmodaremo, Part No QSW0554-003 ROTARY
28 (LSA) ENCODER
Cy>XMT [UIsL KOHTPOJISI CYUTBIBAEMBIX B DEXXHME BOCTIPOUIBEIEHUS MMITYJIbCOB KaHaMa
6 (CTLAMPOUT) yrpasienust (mosyyeHHBIX OT ToJoBKH ynpassaenusi A/C HEAD)
100 (V FF) Boixoa. IMITy/ThChl TlepeKIoueHUs IS IOAa4Yu B KaHau uzobpaskenns: (MeaHIp pa3MaxoM

5 B u vacroroii 25 I'np)

90 (HEAD SEL)

Bxoa mis uneHTUUKAIMM BKIIOYEHHOTO TIpeyCHInTeNss. HanpsokeHus: B Lenu B pexuMe
SP—-0B,LP—35B

110 (V PULSE)

Buixoz. 3aMelraioniie KapoBbi€ MMMYJIbChI (MCTIOIb3YIOTCS B PEXXUME «CTOM-Kaap»,
YCKOPEHHOTO M 3aME/IJIEHHOTO TIPOCMOTPA)

13 (VIDEO_ENV)

Bxox ans mogauu orubaiomeii UM-cHurHasa SIpKOCTH € BBIXO/A MPEyCHIINTENS

98 (C SYNC)

Bxon Ans Mofaud «CHHXpocMecH» (KapoBbie M CTPOYHBIE CHHXPOMMITY.IbCbI) M3 KaHa/Ia
U300PAKEHNST

66 (RESET)

Bxon obuero cbpoca (B paboyeM pexuMe HAIPSXKEHME B 1ieny 5 B)

71 (MODE), 62 (FWE)|K BHEIIHHM LIENsIM HEe TIOAKIIOYEHBI, UCTIOI3YIOTCH [JIs1 KOHTPOJS PEXHMOB

94 ITpeanasHauensl 451 noakoYeHus Manumnyasitopa JOG/SHUTTLE

64, 65, 64, 69, 64

IpeaHa3HayeHb AJs OAKIIOYEHHS KBapuesbix pesoHatopoB X3001 (Part No QAX0445-
001), X3002 (Part Ne QAX0527-001). Konpencaropom C3025 ycranapanBaercss TOYHOCTD
X0/1a BHYTPEHHHX YaCOB

41 TMoaxmoyeH K KouTakTopy 3anpera sanucu (SAFATY TAB)

51 — 53 (SDAT_
TOSYS, SDATA_
FRSYS, SCLK)

SIBnSIIOTCA LENsIMU TIOC/IEJOBATEIbHOTO HHTepdelica A1 o6MeHa AaHHBIMU ¢ MUKPOTIPOLIEC-
COPOM cuCTEMBI 0TOGpaskeHust uHdopManuu (AUCIUIEH Ha TiepeaHell MaHe I, MUKPOCXeMa
3HAKOTEHEPATOPA /sl BBIBOJA CHMBOJIOB HA 9KPaH)

14 (START SENSOR),
15 (END_SENSOR)

IMoaxmouennbl k ¢oToTpaH3UCTOPaM cucTeMbl HaeHTH(MKau KoHn2 jeHtbl Q3002, Q3003
tuna PTZ-NV16

91 (OSD_CS), 103
(SUB_RESET),

(SUB_CS)

Tlpeanaznavenn! fs1 o6MeHa JAaHHBIMH C MMKPONIPOLECCOPOM LM(PPOBO#t 06paGoTKH
105 (SUB_BUSY), 106 |curxajioB u300pa’keHusi U 3ByKa ’

49 (12C_DATA_A/V),
50 (12C_CLK_A/V)

SIBJIAOTCS LENSIMU TOCTEeAOBATEIBHOTO UHTepdeiica st O6MeHa NAHHBIMU C KaHaJlaMu
M306paXKEHHST M 3BYKa

74 (A MUTE)

Boixoa. Curnas 610KHPOBKH KaHaJja 3Byka (6JOKHPOBKA IIpM YDOBHE 5 B)

99 (AFF)

Boixon. Curnan nepexnouenus aus kaHana Hi-Fi 3syka (Meanzp ¢ vacroroit 25 Iy,
pasmaxoM 5 B)

88 (H REC ST)

Broixoa. Curnan (5 B) BkJioueHHsi pexxuMa sanucd KaHaaa Hi-Fi 3Byka

58 (N REC_ST)

Boixoa. Curnaa (5 B) BK/IIOYEHHs] PEXXMMA 3aIMICH KaHATa MOHO(OHUYECKOTO 3BYKa

87 (FLYON)

Boixoa. Curnan (5 B) BKIIoyeHHs «JieTaiouieiis CTUpaioniell roJoBKU

47 (EXP1_DATA),
46 (EXP2_DATA),
48 (EXP CLK)

Ienu mocnenoBarenpHoro unrepgeiica mist cesiu ¢ LIAIT IC3601, IC3651 tuna BU2090FS

61 (TU DATA),
60 (TU_CLK)

Iermru mocnenoBartenpHOTO MHTEPEiica s CBSI3U ¢ MUKPOCXEMOH CHHTE3aTOpa YacTOTHI
rerepoavHa TB-TioHepa

76 (12C_DATA2),
75 (12C CLK2)

Cayxar nis o6MeHa faHHbIMH ¢ Mukpocxemoii ICIIII3Y Ib3003 tuna AT24C16-10PC

0/5 B — B pexxuMax 06paTHOro
npocmotpa. Ilpn atoM Ha BbIXO-
max Mukpocxempr OUT1, OUT2
NOSIBJAIOTCS HanpsikeHust 8..10
B u 0..2 B B pexxuMax ycTaHOB-
KM npocmorpa Brnepef, u 0.2 u
8..10 B B pexmnMax mnpocMoTpa
Ha3aJ, [ojilaBaeMble Ha ABUTaTelb
cucremnr DD (DD MOTOR).
CurHaiaMu oO6paTHBIX cCBs3eit
cucreMbl DD sIBASI0TCS BBIXOHDBIE

CUTHAJIbI JJATYMKOB 4aCTOTHI Bpa-
menusi apurareas (DD MFG)
u nosoxxenusi (naknona) BBI
(DD_ABS), pacnosoxeHHble Ha
nuiare ynpasieHus 2 (cM. puc. 2),
Part Ne LPA20002-01C SENSOR
BOARD ASSY.

Hasnauenue BBIBOJOB MHK-
ponporueccopa 1C3001, mokaszan-
HBIX Ha CTPYKTYpHOil cxeMe (cM.
puc. 3), npuBeseHo B tabuuue 1.

Jlumepamypa

1. Ilemponaenoscxkuti FO. </en-
monpomsxtvil mexanuzm PMCO015A
eudeomaznumocporos JVC u PHILIPS:
0COGEHHOCMU KOHCMPYKYUU U YCm-
poticméo BBI'», «P3T», 20032, No9,
c. 21, 22.

2. Ilemponaenosckuti 0. «Ce-
Meticmeo eudeomaznumoghonos JVC,
PHILIPS. Jlenmonpomsixnbiti mexa-
HUusm», «PIT», 2004 2., No2, c. 21—26.

«PemoHT 3nexTpoHHO#K TexHuku», No4, 2007



COTOBbIM TEJIE®OH LG F2410:
CXEMOTEXHUYECKME
OCOBEHHOCTU U ANMNAPATHbIN

PEMOHT (uacrs 1)

Cepreit Yrapos
Mockea

B crathe paccmoTpena ogHa U3 coBpeMeHHbIX MOAENe COTOBOro
renedpona komnanum LG Electronics — LG F2410. Marepuan nomoxer
pa3o6parbca € KOHCTPYKTURHbLIMM OCOGEHHOCTAMM MOAENMN, ee cxe-
MOTEXHMKOMN, M YCTPOHUTL NPOCTEHLLUME HEUCNTIPABHOCTMH.

OCOBEHHOCTH
N KOHCTPYKTHUBHbBIE Y3JIbl
TEJEDOHA

B tenepone LG F2410 cran-
papra GSM (9001800 MTu)
IpUMEHeHa BHYTPEHHSS aHTEH-
Ha, BHemuni JKK-aucnneit tuma
OLED (96 x 96 nukcemnos) u
BHyTpeHuuit tuna LCD TFT
(128 x 160 nukcenos), oro6paxka-
omue 65 ThIC. OTTEHKOB 1[BETOB,
VGA-¢dotokaMepa, KOHTpOJLIIEP
Bluetooth, 40-uncTpyMenranbHas
noJuGOHNS U JIMTUH-UOHHBIN aK-
KyMyJaTop eMKocTbio 950 MA-u
(300 4 B pe>kume okumaHus u 3,5
— B PEKMMe Pasropopa).

WsoMuHko# 3toro Tenego-
Ha-«PACKJIAAYIIKH» MOKHO CYU-
TaTb (QYHKIUIO «MOOGUIbHOTO
KapaoKe» — Ha 3KpaHe BBICBE-
YHBAIOTCS KAPTHUHKHU, a TOBEPX
HUX — TEKCT BMeCTe C My3BbIKaJb-
HBIM (pOHOM, TOYHO TakK ’Ke, Kak
B OOBIYHOM KapaoKe.

KoHCTpyKTHBHBIE Yy3/BI TENE-
¢oHa nokasaHbl Ha pUCYHKe 1, a
HA3BaHWsI U KaTaJIOXKHble HOMeEpa
y3JI0B Tiepeducienbl B Tabauie 1.

OIIMCAHUE
CXEMOTEXHUYECKHUX
OCOBEHHOCTE TEJJE®OHA
B teneone F2410 npumensier-
cq oflHa o01asd nevyaTHas niara. B
Kopryce Tesie(hOHa OHa pa3MelieHa
noa knasuarypoit u JKK-gucre-
eM. CTpyKTypHast cxeMa OCHOBHOI
IIaThl IPUBEJIEHA Ha PUCYHKe 2.

IIPUEMOIIEPEJJATYUK
B aroil Mmogemt tenedoHa wuc-
nosb3yercss TpaHcuBep Aero I

npoussoacrtia Silicon Laboratories.
PaguvoyacTtoTHas 4acTh COCTOUT
U3 TepeAalollero U NpUEeMHOro
YCTpOHCTBa, T€HEpATOpa YacTOTHI,
HUCTOYHUKA TUTAHUSI U TE€HEPATO-
pa YnpaBJIsIEMOrO HaNpPsDKEHHEM
(T'YH).

Aero I npexacrasnasier co6oit
MHOrofHana3oHHbI BBICOKOYAC-
TOTHBIH NpUeMonepeaTuuK, Mpej-
HAa3HAYEHHBIH 1151 o6ecriedeHus
CBsI3U COTOBBIX TenedoHOoB U Gec-
NPOBOAHLIX MOJEeMOB (HhOpMaToB

GSM/GPRS. [lanHoe pelieHne
103BONSIeT U36AaBUTHCS OT HEOO6-
XOAUMOCTH HCIMOJb30BaHUA TIPO-
MexxyTouHoi yactornl (punbrp
[IAB I1Y), Tpexauana3oHHOro
BHEIIHErO MaJIOLIyMsIILero YCUIu-
TeJsl paArovacToT M[epealollero
ycrpoiictBa, moayas 'VH u apy-
T'HX KOMITOHEHTOB, MCIOJ1b3yEMbIX
B CTAaHAAPTHBIX CXEMax.

Aero 1 ucronb3dyer apxurek-
TYpPy HIPHUEMHOIO yCTPOMCTBa C
Huskoi [TY. Iro nossonuno pas-
MECTUTP Ha KpHUCTalle (UIbTP
BBIGOpa KaHAJIOB, YCTPAHSIONIMI
HEOOXOAUMOCTh IPUMEHEHHUs 3JIe
MEHTOB CyNepreTepoAuHHON cXxe-
Mbl — (HUIABTPOB 3€pKaJbHBIX
yacror ¥ ¢unprpa I1AB ITY.

Bxomoit PU-kackan
PagnouacToTHBIH BXOAHOU
KacKa/l COCTOMT U3 aHTEHHOTO Ie-
pexsmiouarenss US00 (cum. puc. 3),
aByx ITAB-¢uaptpo FL502,
F1L503 u nByx/mana3oHHOIO MaJjio-
IITYMSIIEro YCUIUTENSA, BCTPOEHHO-
ro B npuemonepeaatdnk US035.
IIpunumaembie PY-curua-
abl guana3oHoB EGSM (925..

Puc. 1. Koncrpyxtusrbie yanol renedpona LG F2410

«PEeMOHT 3nexKTPOHHOK TexHMuKUY, Ned, 2007
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..960 MTn) u DCS (1805..

| Ear Jack | Camera Comera ...18800MI”11) NMOJATCS Ha aH-

RE o i TEHHBIH TepeKIoYaTeh U504,
1 KOMMYTUPYIOIIMH paguoKaHaIbI

LCD npueMa M mepefadu. Y NPaBJsio-

I [TT—— L0 e 1iMe MepeKJaryYaTe/eM CHTHAaJb
— + ANT _SW1u ANT_SW2 (BbBOZB!

X)

ABB o R DBB —’J Vibrator

(AD8537B)  [* (ADE527) >
==y —
Batt v

Fiash

2 u 11) GopMHPYIOTCS MUKPOKOH-
tposutepom U102 (BeiBogsl R16
u V17, cM. puc. 4). B tabauie 2
TIPYBEAEHDI YPOBHYU YIIPABJISIONIMX
CHTHAJIOB B 32BUCUMOCTH OT PEXH-
Ma paboTBl CXEMBI.

B mukpocxeme U505 (SI14205)
HUHTErpUPOBAHBI TPY MAJIOUTyMsi-
mux ycunurens ¢ mudgepennm-
SiM anbHBIMM Bxogamu. Bxox GSM
(BeiBozib1 20, 21) moamepkuBa-
er muanasoHst GSM 850 (869...
..849 MTI'p) u E-GSM 900 (925..960
MTIt). Bxog DCS (BoiBoant 18,
19) noanep>xuBaer auanason DCS
1800 (1805...880 MTI1y). Bxox PCS

RTC <
Backup Battery

§

Puc. 2. CrpyxrypHas cxema OCHOBHOM NAATHI

Tabnuya 1. KaranoxHsie Homepa yanos renedona LG F2410

m::; ';a Haspanne yana Katanoxunii nomep ??gggpfggge’f h./il?al;%(éﬂ PCS 1900
: ). Bxox mano-
4 BUMPER* MBHY0013901-MP TYMSIIETD YCHIATENs COTIACOHA
5 BUTTON. DIAL MBJA0017501-MP ¢ BIXOZHLIM CONOTHBIEHHEM
6 BUTTON. SHUTTER MBJP0002601-MP [IAB-¢wmstpa (150 On) nipu 1o~
7 BUTTON.VOLUME MBJN0005101-MP o ;peﬂﬂeﬁ coprac pm .
8 CAMERA* SVCY0003501 LCuoy T yrom
9 CAP, MOBILE SWITCH MCCF0025301-MP LETH.
10 CAP. EARPHONE JACK MCCC0024901-MP Toarr T 1 AEMOLYASTO
11 CAP.RECEPTACLE MCCE0021301 MP pKBMpaTngHﬁf‘YCMeC prem, .
12 COVER.BATTERY MCJA0020901-MP HONaREHHEM 3epKATBHOH YACTOTEI
13 COVER.FOLDER(LOWER) MCJH0026601-MP npeoGpasyer Bxomioii PU-cur-
14 COVER.FOLDER(UPPER) MCJJ0033601-MP HA B IPOMEKYTOURYI0 HACTOTY
15 COVER.FRONT MCJKO0041001-MP 100 KT ¢ nomotbio BY. curiana
16 COVER.GUIDE MCJL0001301-MP ’
17 COVER.REAR MCJN0036801-MP gg:g?;‘gg)fgﬂ;?)’mwampa Hac-
18 DECO MDAY0017001-MP :
19 DECO. RECEIVER MDAF0013001-MP Hacrora Pq’reTePOﬂ“ga Ha-
20 DECO.CAMERA MDADO0012501-MP xonurcs B mpenenax 1737,8...
71 DECO.FOLDER(UPPER) MDAE0030201_-MP --1989,9 MIu, u nemnrcst wa aBa
22 DECO.FRONT MDABO0012201-MP BHYTpHU CXeMbI /151 peskumoB GSM
850 u E-GSM 900. BorxoaHoii cur-
23 DOME ASSY. ADCA0026501-MP
METAL<AMERA> HaJ CMeCUTeJs] YCUJUBAETCS TPU
DOME ASSY. MOMOI{M aHAJOTCBOTO YCHUJIHUTEJIS
24 METAL<VOLUME> ADCA0026401-MP C IIporpaMMUpyeMbiM Koadduiu-
25 FILTER, SPEAKER MFBC0015601-MP eHToM ycwienusi. KBagpatypusbiit
26 FPCB. FOLDER SACE0022701 curnan [TY onudpossiBaercs c
27 INDICATOR.LED MIAA0015001-MP BbICOKUM pa3pellleHueM NpU I0o-
28 LCD MODULE SVLM0010301 Mol aHajoro-uugpoBoit mpeot-
29 LOCKER.BATTERY MLEA0024001-MP pasosaresst (ALIT).
30 MAGNET. SWITCH MMAA0001601-MP BI)IXOI[HOﬁ CHUrHaJI AHH Tpch_
31 RECEIVER SURY0009201 popMIpyeTCs Py TOMON 1Hc-
32 SPEAKER SUSY0012702 pOBoro 100ﬂKI‘u KBaﬂpaTypHOFO
33 VIBRATOR SJMY0007003 reHepaTopa ¥ TOJA€TCS HA HHU3-
34 WINDOW ASSY, LCD AWAB0017401-MP KOYacTOTHYI0 YacTh. st BhGOpa
35 WINDOW .CAMERA MWAEO0008901-MP KaHAA C eITbIo yCTpanenus: 610-
36 WINDOW .FLASH MWAHO0001301-MP KMPOBKH W TIOMEX IpHMEHSETCS
37 WINDOW .LCD MWAC0053701-MP undpobas o6pabotka cHrHaTa 1

«PeMOHT 3/1eKTPOHHOH TexHuxu», Ned, 2007
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Tenedon: (495) 741-7701

(GuIbTPBI ¢ 66CKOHEYHON UMITYJIb-
cHoil xapakTepuctukoii (BHX).
Ilomoca nponyckanust BUX-
¢$uIbTpPa MOKeT GhITh YCTAHOB/IEHA
B O/IMH U3 JIByX PEXKUMOB: Y3KOIO-
nockbiit (CSEL = 1) wim mmpoko-
nosiocstii (CSEL = 0). Yakononoc-
Hblil PEXKUM IOJAKIIOYaET (PUIBTD
paszielleHMs KaHaJIoB, BXOASAIIMI B
cocraB HU-mukpocxemul. Ilocse BoI-
6opa KaHasIa 1IUhPOBOY CUTHAT yCH-
JIMBaeTCs IIPY TIOMOIIM LKU(POBOTO
YCUIUTEISI C TIPOrpPaMMUDYyeMbIM
K0a(pPULIIEHTOM yCHIIEHHS.
YcuneHHbIH BBIXOAHON 1tud-
POBOM CUTHAJ TIPOXOJUT Yepes
1 po-aHAIOTOBBIA IIpec6pa3o-
satesib (ITAIT). 3ateM audpdpepen-
LMPOBAHHBIA AHAJIOTOBBIN CUrHAJ
nonaetrcst Ha Bxozbl RXIP, RXIN,
RXQP u RXON nns conpsikeHust
¢ uHTerpajbHbIMU cxeMamu HY-
YacTH CTAHJAPTHOTO AHAJIOTOBOIO
Allll. CurHas, nocrymaoiuii B
HY-yacte, He TpebyeT crieLUab-
HOit 06pabOTKU J1JisT KOMIIEHCALUH
HCKOKEeHUI WM /Tt PacUIMpeHust
[IHHAMHUYECKOTO JINaNa30Ha.

Ilepepalomee ycrpoiictBo

[lepenamoiee ycrtpoiicTBo co-
CTOUT M3 IOBBINIAIONIETO Tpe-
o6pazoBatens curdHanos [/Q
HY-yacty, cxembl ¢a3oBoit aBTO-
nozicTpoiiku yactorel (DAITY) u
IBYX BBIXOJHBIX 6ydepos, Npu-
BOASAIMX B JAEHUCTBUE BHELIHUE
yeusautenu moigHocTH (YM).
Onun 6ycdep paGoraer B auana-
sonax GSM 850 (824..849 MI1)
1 E-GSM 900 (880..915 MIw), a
apyroit — B quanazonax DCS 1800
(1710..1785 MTIw) u PCS 1900
(1850..1910 MT'w).

Cxema ¢a3soBoit
aBTONOACTPOHKHU YaCTOTHI
Cxema @AIIY coctout u3
cMecuTenss ¢ o6paTHOU CBSI3bIO,
()a30BOTO JIETEKTOPA, KOHTYPHOTO
¢uIBTPa U UHTETPUPOBAHHOTO
I'YH. Hecymas uacrora I'VH
HAXO[UTCS MEXAy Auana3oHaMu
DCS 1800 u PCS 1900, a mus
auanazoHoB GSM 850 u E-GSM
900 yacToTa BBIXOJHOIO CHMTHAJA
Ienutcs nonosiaM. Yacrora, reHe-
pHpyeMasi TeTepOIMHOM, HAXOUT-
cs B npefenax 1272...1483 MITI.
Jlnsi Toro 4To68I ClieNaTh BO3MOK-

HBIM HCToJb30BaHue oxroro I'YH
st PU-retepoayHa, mpuMeHsieTcs
MO/1aYa CUTHAJIA B BepXHeH 4acTu
auanazoHos GSM 850 u E-GSM
900, 1 B HUPKHel YaCcTH /IUATIA30HOB
DCS 1800 u PCS 1900. Koraa aua-
[1a30H TIEPEKJII0YAeTCsl, CUTHAJIBI
1 u Q aBTOMaTH4eCKU MEHSIIOTCS
MectamMu. Kpome Toro, atu curHa-
JIbI MO3KHO TIOMEHSITh TPOrPAMMHO.
DuIbTP HUKHUX YacTOT riepe/ ¢ha-
30BbIM JietekropoM DAITY cpesaer
TapMOHMKH BBIXOJHBIX CUTHAJIOB
NIPSIMOYTOJIbHOTO MOAYJISITOpa U
cMecHuTeNst ¢ o6paTHOH CBSA3BIO.
I'pannynas yacrora ¢puIbTpa Mpo-
rpaMMUpPYeTcs.

B npuemonepenatuuk Aero 1
BCTPOEHBI JIBe ITIOJIHBIE CHUCTEMBI
DAITY, coxep:kailivie reHEpPaTOPbI
T'YH, nmapamerpuyeckue AHOIBI,
PE30HATOPbl, KOHTYPHBIE (PILTBTDHI,
JIeJINTEeI OIIOPHOM YacCTOTHI U Jie-
nutesn yacrotol T'YH, ¢a3osbie
netextopel. PU MAITY ucriosbayeT
aea copMmernenusix I'YH. PU1 I'YH
HCTIOJIb3yeTCs B peskiMe NpueMa, a
PU2 I'VH — B pexxuMe mepemayu.
ITY ®OAITY ucnosip3yercsi TOJbKO
B pexumMe nepegaud. B kakAbId
T'VH unrterpupoBana noicrpauBae-
Masl KaTyliKa MHAyKTUBHOCTU. Yac-
torel PY u ITY ycranaBiuBamoTcst
MPOrpaMMUPOBAHUEM DPETUCTPOB
Divider, NRFI, NRR u NIF. IIpu
ycraHoBke peructpa N-Divider B
pexxum PU1 uiu PY2 aBroMaru-
4ecKu BBIGUPAETCS COOTBETCTBY-
omuil ['YH. BeixogHas yacrota
kakgoro MAITY paccuuTsiBaeTcst

no ¢gopmy.Je:
f =N xf;

bur DIV2 B peructpe 31h
yIpaBisieT MpOrpaMMHPYeEMBIM
aenutenem Ha Bxoge XIN, ne-
peKJIioYasl OMOPHYIO 4acTOTy B
pexum 13 wm 26 MI. B pexu-
Me I[pueMa 4acToTa OGHOBIIEHMUsI
¢azoporo pmerexropa PUl DAITY
(f), nns nuanasonos DCS 1800 u

Tabnuua 2. Yposuu curHanos VC1 u VC2

PCS 1900 noscxHa 6eITE 3ampor-
pammupoBana Ha 100 kI (f) =
= 100 kI'w), a g GSM 850 u
E-GSM 900—200 xT'u. B pexume
nepejayd 4acTtoTa OGHOBJIEHUS
¢daszosoro gerekropa PU2 u ITY
@AITY nocrosiuna (f, = 200 k).

¥ceuuresb MONHOCTH

Moayne U501 (SKY77325)
(cM. puc. 3) siBasieTcsl ycumTeIeM
C peryJmpyeMoi MOIHOCTBIO0. Mo-
JTyJTb OCHAUIEH BXOJIOM U BBIXOZIOM C
BOJTHOBBIM cortpoTHBieHreM S0 OM.
Berpoennbiii perysisitTop MOIHOCTH
[O3BOJISIET OTKA3aThCsl OT HAINpPaB-
JIEHHBIX OTBETBUTEJECH, JETEKTOP-
HBIX JIMO/IOB, CTIEIUATU3UPOBAHHBIX
UHTETPAIbHBIX CXEM DeryJHpPOBKU
MOII[HOCTY ¥ HEKOTOPBIX JPYTHUX
CcxeM, OOBIYHO UCTIOJIb3YEMBIX TSI
TaKUX HUeleil. ITo HOBOBBEAECHUE
MO3BOJISIET YIPaBJSTh MOAYJIEM
HeTlocpe/ICTBEHHO ¢ Bbixona 1IAIL
Moayse ucnoie3yercst Kak BBIXO/I-
Holl PU-kackaz /U1 COTOBBIX TeJie-
¢donos ¢ auanazonamu GSM 830,
E-GSM 900, DCS u PCS, a taxxe
IPYTHUX CTAHJApPTOB B JMAIA30HAX
824..849; 880..915; 1710..1785 u
1850...1910 MIw.

BcerpoeHHbII perysisiTop MoIl-
HOCTH [103BOJISI€T YIPABJISITh MOIII-
HOCTBIO YCUJIUTENS] B Juala3oHe
6onee 37 nb myTtem u3MeHeHUS
aHaJ0roBOro HamnpsikeHust TX
RAMP (mopmaercss Ha BbIBOA 22
U501) u OTKJIIOYEHUs: IUTAHUS
JUTSI pe’KMMa OKWIAHUS TIPH 110JTy-
yennu jor. «0» (curnan PA_EN,
nozaercst Ha BeiBoz 2 US01).

Curhan PA_BAND wucnoneay-
eTcs st Bbibopa auanasoHa GSM
nimu DCS npu nojyyeHMH JIOT.
1 umu gor. 0. Jlor. 0 BriOYaeT
peskum guamnazoHa GSM, a Jgor.
1 — pexuM amanaszona DCS.

TakToBbIii reHepaToOp YaCTOTHI
26 MI'n

TakToBbIit redeparop (X502)
(cM. puc. 3) cocrouT M3 TEPMOC-

Yposuu cur{ajios, B
Pexxum Tpa.mclmepa ANT SWi ANT SW2
DCSTx 2,5...3
GSMTx 2,5..3 0
GSM / DCS Rx 0

«PeMOHT 3neKTpoHHOMK TexHuxu», Ned, 2007
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Puc. 5. Kamepa. Moayns Bluetooth. Kourponnep nuranus noacserku XXK-aucnnes



Tenedon: (495) 741-7701

TabMIM3UPOBAHHOIO FeHepaTopa,
yIpaBJIsiEMOro HaNpsi>)KeHUEeM
(TTYH), BBmIgaiolmero 4acrory
26 MI'n. 3ror TI'YH wucnoman3y-
ercst MukpocxeMoit S14205, ana-
JIOTOBBIM TIPOLIECCOPOM HHU3KOYaC-
torHo# wactu (U101, AD6537),
1M$POBBIM TIPOIECCOPOM HU3KO-
vactotHO# yactu (U102, AD6527)
u MIDI-cuntezatopom (U203).

Iuranne PU-cxem

PY-cxeMbl MCHOJAB3YIOT s
muTaHus crabunuszatopel US03
(MIC5255) u U101 (AD6537). Ot
crabumusatopa U503 (BbiBox 1)
NOAETCS HAMpsi’)KEHUE Ha IMpH-
emonepeaarynk US05. Oaun u3
seixof0B Mukpocxembl U101 (BbI-
o D16) o6ecnieynBaet nutaHieM
TIYH (X502). OcHoBHOE MHTaHKE
VBAT c akkyMysiaTopHoii 6atapen
M0/Ia€TCsI HENOCPEeACTBEHHO Ha
yewmtesb MolHocTy US01. 3Ha-
YeHUs] MUTAIOHINX Hanpsi>XKeHUuu
npHBeJeHb! B Tabauie 3.

Cexnus Bluetooth

Moaynp Bluetooth M601
(SMZY0008101) cocrouT U3 IBYX
CEKIMIL: PA/JNO U yIpaBJeHus Ka-
HajioM cBsi3u (cM. puc. 5). Moy
COIEPXKUT YHUII MPHEMONEPEIATUH-
ka Bluetooth, yun EEPROM,
TaKTOBBI reHeparop X-tal, corma-
cytommii Tpaicopmarop Balun u
TN00cOBOH PUIBTP. ITOT MOJLYJIb
npefHa3Ha4YeH [JIs1 TIOBEPXHOCT-
HOTO MOHTa)a M IPUrojeH /s
HCIOJIb30BAHUSI B MOOGHUJIBHBIX
cpencrBax. OH TpeZOCTaBIsET U3
cebst cucremy Bluetooth, moaxo-
[y sl Tlepeilayd JAHHBIX U
roJ0coBoi KOMMyHUKalmu. Dusn-
yecknit uHTepgeiic UART noaze-
PKHBAET TIOJHYI0 CKOPOCTH TIEpe-
naun nanHelx Bluetooth: 723,2/
/57,6 K6ut/c. YcrpoiicTBOM 1oj-
[IePXKUBAETCST JIBYHAIIPaBJIEHHBIIT
aynmouHTepgelic ¢ 4aCTOTOH BHI-
6opxu 8K otcueToB/c ¢ KOAUPO-
BanneM A-Law, m-Law, a Taxke
13- unu 16-paspsHoil uHeHOI
UKM. Mojgenb COEepKUT TaKKe
BCTpoeHHyIo anTeHHy (ANT1).

Bluetooth-yun BCO03-CSP
MOAAEPKUBAET KJIACC MOLTHOCTH 2
i He Tpe6yeT BHEIIHUX YCHUJIUTE-
Jieil MOIITHOCTH M TIePeKJIIoYaTesIst
npueMa/niepenayu. Ilepenatumk

: AD6527/AD6527B

H [ —
H T AD6S537

: DSP Serial Link ! Audio Beh

i Subsystem H snd Power

E {  Management

E | O A
E DSP BUS

: EBUS

i PBUS DVIA and BUS

] ARBITRATION [wRBUSIM

: SBUS

i | Peripheral McCU SRAM FLASH

i (ARM7TDMI®)

H

RF-Control
MMI
uUsc

Puc. 6. Bnok-cxema apXuTexTypbl 0CHOBHOro npoyeccopa AD6527

Tabmua 3. Uctounuxkm nurannsa PY cxem

Crabummsaro Han suxenue, B Ilo Guremn
U503 (VRF) 2,85 U 505
U101 VVCXO 2,7 X502
Batter VBAT) 3,4...4,2 U501, U503

koHBeptupyer HY curHan mytem
MOBHIIIEHUsI YyacToThl B YM-He-
cymyio. Ha atoM ypoBHe Moxker
IPOUCXO/UTH CKAYKOOOpa3Hasi 1e-
pectpolika 4actotel. [lepes nepe-
Jflayeil JaHHbIE TIPOXOAST MPSIMYIO
Moaynsumio I'YH pnst cMelnenust
cundasHeix u KBaapaTypHeix (I
¥ Q) CUrHAJOB C LEJBIO CO3Ja-
Hust koHeuHo# PY. Ilpu mnpueme
CUTHAJIA HCIOJIb3YeTCsT OOBIYHBIIT
YACTOTHBIM JUCKPUMHHATOD WJIK
o6paboTka cuHGbA3HBIX U KBAJpa-
TYPHBIX CUFHAJIOB C TIOHM>KE€HUEM
yactoTel B couetaHuu ¢ AIlIl-
npeo6pazoBanueM. HasHauyeHue
OCTAJIbHBIX 3JIEMEHTOB CXEMBI
Bluetooth cnenyiomee:

— NLAS4717FCT1 (U610) —
AHAJIOTOBBINA MEPeKJIoYaTesNb YII-
PaBJISTIONINX CUTHAJIOB;

— BH28FB1 WHFV (U611) —
crabunusatop 2,8 B s nutanus
reHepartopa 4actotsl Bluetooth;

— TC7SHO8FS (U602) —
kouBeprep 4Yactorel UKM pmns
Bluetooth (8 kI').

OCHOBHOI1 IPOILIECCOP
AD6527ABC

Biiok-cxema apXUTEKTYpHL OC-
HOBHOTO Tipoueccopa AD63527
npuBesieHa Ha pucyHke 6. Koportko

PacCMOTPUM Ha3HA4YEHHE OCHOB-
HBIX 6JIOKOB, BXOZASIIMX B COCTaB
IPOIIECCOpa.

BJok noctyna k o6ueii
mune (DMA and BUS
ARBITRATION)

IT10T 6JIOK SIBJII€TCST ApGUTPOM
JIOCTYTIA K JAHHBIM MEX]y TpeMs
ocHopHeIMU mmuHamMu — EBUS,
RBUS u PBUS. Illusa EBUS
npejHasHavyeHa /sl BHENIHETo
JIOCTyTIa, B OCHOBHOM K KOJaM
U JJaHHBIM QJI3UI-TIaMATH, Ipel-
HA3HAYEHHBIM /IS [POLIECCOPOB
MCU (ocnoBHo# 670K ympasJe-
uusi) U DSP (uudposoii curnae-
HbIii mponeecop). Iuna RBUS
UCTIONB3YETCs JIJIs BHYTPEHHETrO
poctyna k O3Y. Hluna PBUS
CJIYXUT JUISI TOCTYIa K BHYTPEH-
HUM nepugepuiiHbIM MOAYJISIM, B
ToM uuce K 6i1okam DART, RTC,
SIM, u K KOHTpOJUIepy npepbiBa-
nuii (cM. puc. 2).

IloMuMO 3TUX Tpex OCHOB-
HBIX CHUCTEMHBIX IIIUH, UMEKTCS
takxe muHel SBUS, IOBUS u
DMABUS.

IIpodonxenue wvumaume
6 caedyrowem Homepe.

«PEMOHT 3NEKTPOHHOMN TeXHuKM», Ned, 2007



OCOBEHHOCTM SKCNMNYATALIMU
U PEMOHTA BECLLHYPOBOIO
TEJIE®OHA «KBAPTET 2015»

Bnagumup Eppemos
r. Eccentykm

B crarbe onmMcaHo yCTponcTBO MHOTOGYHKLIMOHANBHOTO Gecluny-
poeoro tenedora «Keaprer 2015». Mpusenens pexomeHaauun no
pemoHTy Hambonee xapaKTepHbix HeucnpasHocTel Tenedona u no
ero nopa6orke, KOTOPbIE MOXHO MCNOMNIL3OBUTL U B PEMOHTe Tene-

¢$OoHOB CXOAHON KOHCTPYKLMM.

«KBapter 2015» — MHoro-
¢yHKIMOHATBHBIN 6eCUIHYPOBOIT
tenepounniii anmapat (BIIT)
C ABTOOTBETYUKOM, COOGpPaHHBIN
TOJTHOCTBIO M3 3JIEKTPDOHHBIX KOM-
MOHEHTOB, ITPOU3BOJIUMBIX U3BEC-
THBIMU 3apyOeXXHbIMU (HPMaMHU.
Ha oTeuecTBeHHOM pBIHKE 3Ty
MO/IeJIb IO/t APYTHMHU TOPTOBbIMM
Ha3BaHUsIMU, HaNIpuMep <« TesexoM
Komdopt-Q2015», mpencrapiusgior
poccuiickue (pupMbl, KOTOPHIE TaK-
JKe OCYIIECTBJISIIOT rapaHTUHHOe

HHamkarop. 3aropaercs
BO BPEMS TOCTYNIGHUR 3BOHKA

Knoma VOL. Perymepyst
YPOBEHbL FPOMKOCTH e

obcnyxkuBanue. biarogaps atoMy
nanHast modens BIIT coorserc-
TBYeT POCCHIICKOMY CTaHAapTy U
XOPOIIIO aJalTHPOBaHa K HalluM
JIMHUSIM TIPOBOAHOM cBsi3u. Ee pa-
JIMOKaHATBI pAabOTAIOT B AHANA30He
yactot 30...40 MT'q u He cozparor
moMex MpHUeMy TeleBUAEHUS U
Y KB-paauoseliaHusi.

Temedon nogmepxuBaeT aB-
TOMaTU4YeCKUil BbIOOP JydllIero
KaHasa 6e3 c6poca auHuU. HYucuo
pabounx KaHaIOB U X YACTOTHI B

Knonxa Options ans
/ 8bI60pAa OfMK B MEHIO

KOMBHAHbIE KHONKK
NS NOATBEPXAEHUA
BLIGPAHHON ONLMM B MEHIO

KmaDrecury n —
®
®
®
®

KHUXKKOH

KHOMKa Ans nosropa Redial

nocrnepHero ,
HabpaHHOro Homepa O O ¢ c muHn-ATC
oz

KoMaHAHBIS KHONMKM Ans
NOATBEPXASHNR

Ax p
NS > «——— BuiGparoi onum

8 MeHI0
«— Knonka TALK

Kxonka ana padors

Puc. 1. Pacnono)xxeHue OpraHoB ynpasneHms Tpy6xu

PYKOBO/ICTBe HE MPUBOJATCS; [IPH
TECTUPOBAHUN HECKOJIbKUX anta-
paTtoB GbUTH TIOJIYYEeHBl YaCTOTH 8
paboyux KaHAJIOB, KOTOPBIE CBEJIe-
Hbl B Tabuiy 1; JeBuanus 4acto-
THI TIepefaTYvKoB Tpu YM-mony-
ngiuu: cpeaHee 3Havyenne 3 KIIr,
MaKCUMAJIbHasE — TIPU Tiepejiade
TOHAIBHBIX cuUrHaios — 4,3 kIl

Ammnapat (cMm. puc. 1) umeer
cJeAyIole OCHOBHBIE (DYHKILMH
H BO3MOXKHOCTH: 3KPaHHOE MEHIO;
NMOBTOPp 3 HOMEPOB; 3allUCHas
KHIDKKY Ha 20 HOMepoB; HU(PO-
BOIl ABTOOTBETYUK C MPOJOJIKU-
TeJIbHOCTbIO 3amucu 16 MUHYT ¢
¢dbukcupoBaHUeM JaThl U BpeMEHH
3aIUCH COOOLIEHUsT; N3MEHsIEMBIH
nepcoHa bHbIfl Kox goctyma. K
OZIHOM 6a3e MOKHO ITOJIKJTIOYATH JI0
4 TpyOOK, IPUCBOMB UM COOTBETC:
TBYIOIINIE PA3/IMYHbIE TIOPSIIIKOBBIE
HOMEpa.

YTo6bl 3aperucTpupoBaTh
Tpy6Ky, Ha Hell OJHOBPEMEHHO
HAOKUMAIOT U YAEPXKUBAIOT KHOMKY
VOL u Redial go tex mop, moka
HA JTUCILIeE He TIOSIBUTCST HAIIHCh
RESET. Haxumaor OK pias
no/TBepxkieHus. /lvcmnei Tpy6xu
6yaetr mokaseiBaTe REGISTER
YES. Haxxumator YES, aucrinei
nokaxker HANDSET X, npu 3Tom
cumBosn X 6ynmer mMurate. Broasit
HOMED PErucTpupyeMoil TPyOKH.
Haxumaor OK. Ha nucnnee
niosteutcst Haanuch PRESS BASE
BUTTON (HaxXMuTe KHOIKY Ha
6aze). Haxumawot kHonky REG,
PaCIOJIOXKEHHYIO CJieBa Ha 6GOKO-
BOI1 IOBEPXHOCTH 6a30BOr0 GJIOKA,
IIpo3ByYuT 3BYKOBOHM CuUTHa/l, B
[OKAa3aHUs JVCIUIes] BEPHYTCS B
UCXOJ/THOE COCTOSIHHE.

Ha6op HOoMepa MoxxeT mpo-
M3BO/IUTBCS KAK B UMIIyJIbCHOM,

Tabnmua 1. Yacrore xananos BLUT

Pa6oune yacToTh

Nom/n nepeaaryuxkos, MI'n
KaHaJja
Baabi Tpy6xm_

1 31,0375 39,9375
2 31,0625 39,9625
3 31,0875 39,9875
4 31,1125 40,0125
5 31,1375 40,0375
6 31,1625 40,0625
7 31,1875 40,0875
8 31,2125 40,1125

«PeMoHT 3neKTPOoHHOM TexHuku», Ned, 2007



Tenedon: (495) 741-7701

TaK U B TOHAJIBHOM pexxume. [lns
BeI6Opa crioco6a HaGopa HOMepa
HaxxnMaroT kHonky Options, Toka
Ha JIMCIIIee He TIOSIBUTCS HAJIKCh
TELEPHONE. Haxumaor OK.
Ha aucniee kxpaTkoBpeMeHHO
nosisutcss Haanuchb MAKING
LINK 1 HANDSET RING. Ha-
xuMaroT KHomky Options, moka
Ha IUCTIIee He TIOSIBUTCST HAIIHCh
DIAL MODE (tun Ha6opa HOMe-
pa), YepesyIouasicCsa C HAAIUCHIO
PULSE u TONE. Haxwumaiot
CHANGE (u3MeHUTb), HA JHUC-
nnee nosieutcsl Haamucb TONE
win PULSE. Bei6uparot HyXHbIi1
cnoco6 Habopa HOMEPa ¢ MOMOIIBIO
kHonku Options ¥ HaxUMamT
SAVE (coxpanuts). Ha mucriee
nosBuTcs Haamuce DIAL MODE,
YepeyIoNIasiCsi C BHIGPAHHBIM CIIO-
coboM Habopa HoMepa. HaskuMaiot
u yaepxusaior BACK (nasan) mis
BO3BpaTa B HCXO/HOE COCTOSIHUE.

B kxommnsekTe vMeeTcsl aBTO-
HOMHOE 3apsiIHOE YCTPOKCTBO
(3Y) nns Tpy6kun. OHo nuTaercs
0T OTIENBHOTO CETEBOTO AJIANTEPA
(CA), B KOTOPOM yCTaHOBJIEH
TOJIBKO HOHMXAIUN TpaHcdop-
MaTop, 06eCleYuBANIUi TpU
BX0/IHOM HarnpsikeHud 230 B Boi-
XOIHOe HanpsikeHue 9 B ripu Toke
Harpy3ku 250 MA.

VIMEHHO KOHCTPYKTUBHBIMH
ocob6eHHOCTSIMU 3Toro 3Y U Tpy6-
Ki BbI3BaHA TIpe/jiaraeMasi HUKe
nopaborka. Heo6xoauMocTb B Heit
BO3HUKJIA TIOCJIE TOTO, KAK aTlapart
JIAHHOU MOJIEJTH, TIPOPaGOTaB OKO-
JIO TO/1a, HA4yaul IABATh BHE3ATHBIE
c60H, KOTOpbIE, BEPOSITHEE BCETO,
NPOUCXOIMIIU U3-32 HEA03APSIIKU
mratHoit Ni-Cd akkyMy.isiTopHOi#
6arapeut (AB) ¢dpupmbr SANYO Ha
HanpspkeHue 3,6 B u eMkocThiO
350 MAu. B pykoBoacCTBE 1aBa1ach
CTpaHHasi PeKOMEHJalUsi: s
nonHoi 3apsiiku AbB ee Heo6Xo-
MO 3apsiKaTh B TedeHue 24 4.
Mo3HO 6bLIO TIPEATIONOXKUTD, YTO
3T0 MPOCTO OI€YATKA B PYCCKOM
nepeBojie, HO TAKOE€ K€ BPEMS
6b1710 yKa3aHO B J[PYTOM PYKOBO/IC-
TBE K QHAJIOTUYHOMY amnmapary,
BHIYIIIEHHOMY Ha TIOJITOpa rojia
no3xe. OH Takxxe, mpopaboras
HEKOTOpOE BpPeMsi, Haua /[aBaTb
cbou 1o TpUYMHE BHE3ANMHON pas-
paaku AbB.

N3zBectHO, uTO 3apspkate ADB
Gonee 16 4 Tipu 3apsiTHOM TOKe
0,1C He pexoMeH/yeTCsl, TaK KaK
IpU 3TOM 3HAYUTENBHO COKPa-
LIaeTcsi CPOK ee ciyx6pl. Kpo-
Me 9TOro, NpU IKCIJIyaTalud B
peajibHBIX YCJIOBUSX O6eCIeyuTh
peKoMeH1yeMblil B siuteparype [1]
HellpepbIBHBIN peskuM 3apsiaku Ab
B teyeHue 10—14 u Ge3 npobiieMm
MOKHO, YCTaHOBUB TPYOKy Ha 3Y
HA HOYb.

ITo sTuUM TIpUYMHAM OPHULLIOCH
6oJtee eTAIBHO UCCIIE0BATh BO3-
HUKIIY©0 Tnpo6ieMy. [lomyuutb
TEXHHYECKOe OTHCaHUue U TeM
6osnee cxemy DBIUT aroit Mome-
au He yaanocek. Ilpu ocMotrpe
1aTel 3Y BBISICHWJIOCH, YTO OHO
co6paHo To TPOCTOU cxeMme 6e3
CTaGUIH3aTOPOB HATIPSKEHUST WU
TOKa. A Tak Kak I10Jb30BaTeNU
JKaJIoBaJCh, 4YTO B UX o(uce
HamnpspKeHue B CeTU MOXKeT U3Me-
HSITBCSI, TIPUYEM 4allle ero BeJlu-
YyyuHa ObIBAa€T 3HAYUTEJIBHO HUXKE
HOMHUH&JIbHOH, OBLIO TPOBEIEHO
u3MepeHue 3apsAHoro Toka Ab
MPU Pa3HBIX 3HAYEHUSAX CETEBOTO
HanpspkeHus1. Peaysprate! ipuse-
Jienbl B Tabauie 2. OHU HarJsiTHO
yKa3blBAIOT Ha HECTaGUJIBHOCTH
3apsHOTO TOKA U €ro 3aBHCHU-
MOCTb OT CE€TEBOTO HaIIPSI’)KEHMUSI.
C y4eToM 3TOro, a TaK>Xe B CBA3U
C TeM, YTO B IIPO/IaXKe IOSIBIIHCH
akkyMyJisitopsl 3,6 B Ha 600 MAu,

UMeIoUIUe TAKOU ke TUNopa3Mep,
661710 penieHo aopa6orars 3Y 10
cXeMe, MOKa3aHHOU Ha PUCYHKe 2,
YCTAaHOBMB B HEM JIONOJHUTENIBHO
crabunusatop nHanpsioxkenus: [C1
Ha 8 B, 6/I0KUpPOBOYHBIE KOH/IEH-
catopbl C506 — C507, 3aumTHbIit
crabmantpoH D305 u pesucrop
R503. Ilpu conmporussenuu R503,
pasHoM 270 OmMm, obecrieuuBaercs
3apsAJAHBIA TOK OKOJO 35 MA.
[ns ysesmyeHust Toka Ao 60 MA,
Hampumep, a1t Ab Ha 600 MAwy,
cienyer mogo6pars CONPOTHBIIE-
HUE Pe3NncTopa, YMeHbILINB €ro B
HECKOJIbKO pa3. Bo Bcex ciyyasx
crabusutpod D505 u pesuctop
RS502 mMosxHO nogo6pats N0 TaKUM
0o6pasoM, 4YTO TPHU OTCYTCTBUU
Tpy6ru Ha 3Y ceeroauon LEDS01
6y1eT TOpPeTh C MUHUMAJIPHOU SIp-
KOCTBIO, TO €CTh II0Ka3bIBATh, YTO
Ha 3¥ nocTtynaer nuTaHue, a Ipu
yCTaHOBKe TPYyOKH U HAJIUYUU B
uenu AD HOMUHaJIBHOTO 3apsii-
HOTO TOKA SIPKOCTh CBETO/MO/A
BO3pacTaeT, yKa3blBasl, YTO HJET
npotecc 3apsaku. [1pu Heo6xou-
MOCTH BEJIUYUHY 3apSiAHOTO TOKA
MO>KHO czieJiath 6oJiee CTaGUIBHOM
Ha TPOTSDKEHUHM BCETO IpoLecca
3apsIIKY, €CJIM BMECTO Pe3uCcTopa
RS503 ycranoBuThH JaMmy Haka-
quBanust u pesucrop RS04. Mx
napaMerpsl TakXe NOAGUPAIOT,
ycTaHapiuBast TpeGyeMylo BeJU-
YuHy 3apsiaHoro Toka Ab.

2,58 68MA
HL1 R504 47
D501-D504 —(g)—‘:—
e NSO R503 270
7 IC1
.L J_ LM7808 =1
T R501 120
~ 88 17 2 — B
| Smmamd )
o I A
TYT TF° b cnaRoE
> == RS0z 220
7 I LED 501 C508] D565 s
C501-C504,C506 C505 C507 0,1mx KC188
0.01...0,068 Mk 470Mk X 168

Puc. 2. Cxema popaborku 3Y

Tabnuua 2. 3apsanblit Tox AB npu pasHbiX 3HAOYEHUAX CETEBOTO

HanpsXXeHus
U cemn, B UCA, B I3AP, MA

200 7,8 23...27

210 8...8,1 26...30

220 8,7...8,8 29...33

230 8,75...8,85 32...36
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B pesyabTare npofenaHHoil
PaboThI TIOCJIE HECKOJIBKUX IUKJIOB
3apsii-pa3psii yAalI0Ch BOCCTaHO-
BUTh IUITATHBIH AKKyMyJSATOp W
YBEJUYUTH HAAEKHOCTh paGOoTHI
BIIT B uwenom. /lo atoro c6ou
MPOHCXOUIN B MOMEHT MEPEKJIIO-
YeHUsI TPYOKU B PEXKUM I1€PETOBO-
POB, TO €CTh NIPU MOHMCKE KaHaa
cBsI3U ¢ 6a30i MHOIZAa HPOUCXO-
JIAA 33/1ePXKKA BKJIIOYEHUS WM
c6poc. Ilpu atom mpenynpexpe-
Husi o ToM, yto ADB paspsokeHa,
Ha auciuiee He ObUTo. B nmpyrux
ciay4asix, Korja akKyMyJsTop
UCIIPaBEH, NPU €ro paspsiike Ha
JICTiyiee B BePXHEM YTy CjeBa
BBICBEYMBAETCSI CHMBOJI B BHJE
nepeyepkHyTOl Gatapeiiku Ju60
Hagnuce BATT LOW. Tpy6ka
MPH 9TOM HA KOMaH/Ibl HE pearupy-
€T /60 «3aBHCAET» ee MporpaMmMa.
Ilpu Hanpspkerun AD Huske 2,7 B
TpyOKa BBIKIOYAETCSI.

ITomumo moTepu eMkoctu AD,
OPpUYMHAMU OTCYTCTBHUS CBS3M
MeXAy TPyO6Koil u 6a30ii MOryT
6BITH HEUCIIPABHOCTH OT/EJIbHBIX
3JIEMEHTOB PAJAMOYACTOTHBIX 6J10-
KOB; pacCTpoiiKa pa6ouyux 4acToT
PaAVIOKAHAIOB; PacCTPOMKAa KOH-
Typa Jo6oro u3 I'YHoB cunresa-
topa vactotel (CU) u HapymeHne
pa6orbl DAITY; paccTpoiika KOH-
Typa JUCKPUMUHATOPA MPUEMHUKA

Dunetp 1-i4 MY RX

(RX); BBIXOA W3 CTPOsA The30Ke-
pamuyeckoro ¢puibrpa CF2 (tuna
LT450GW) no 2-it IT4 RX, sm6o
KBapIleBOTO pe3oHaTopa X2 Ha Jac-
Toty 11,150 MI'l1 B ortIOpHOM KBap-
uesoM renepatope (OKI') CU.

IJTH HEHNCNPaBHOCTH 4Yaule
NpouCXoAsAT B TPyOKe, TaK Kak
OHa 6oJIblile TI0/{BEPKEHA BO3/1€iic-
TBUIO HEGJIATOIPUSITHBIX BHEIIHAX
¢aKkTOpOB: y/JapaM, MONaJaHUIO
SKUJKOCTU C MOCJAEAYIOIUM OKUC-
JeHueM, U T.n. PacnosioxxkeHue
YKa3aHHBIX BBIIIE 3JIEMEHTOB Ha
miaTax TPyOKU MOKAa3aHO Ha pu-
cyHke 3.

B npakTuke peMoHTa 4acTo
MPUXOJIUTCSI MPOBEPSITh PaboTy
pasmmusabix OKI. [Ins npoBepku
HAJIMYKUST M YACTOTHI TEHEpaIuu
Yaine BCEro MCMOJb3YIOT OCIMJI-
Jgorpad u yacroromep. Ilpu atoM
MHOT/Ia IOTIYCKAIOT OUINOKY, TOJ-
KJIoyasi nipubopbl Yepe3 Kabesb
HATPAMYIO K YaCTOTO33IAI0IUM
BUY nensim uccrexyeMoro ycrpoiic-
TBa. [IOMUMO CBUTa YaCTOTHI re-
HEpALKY, JIaKe B UCTIPABHOM TeHe-
paTope MOXKET MPOU3OHTH €€ CPBIB
M3-32 BHOCHUMOII Ka6ejeM M IpH-
60pOM JIOTIOJTHUTENBHOU €MKOCTH.
YTo6bI yMEHBUINTD BIIHSHIE, CJIe-
JIYET MOAK/II0UaTh NPHOOPHI Yepes
JIEJTUTENH, YCTRHABJINBAEMBIE HA
BXOJI€ COEUHUTEJILHOTO KabeJsi.

fnara pagno4acToTHONO
Dunstp 2-# N4 RX Y/ 6noka
LT4506W 6
Kontyp
avckpumunatopa AX -H
| Ksapuesuiti pe
OKT 11,150 MI'y
go?c(r:p:ﬂxa 4acTOTb
Ki
Yposens HY RX oy
posere Rt cosly |
YposeHt mogynauun TX N
156 (D2 ﬁtﬁ
Mnara 6noxa
<+ ynpasnexus u
REMOTE KEY
Lo J1 L0
+ -
c Dos $
oo{} 68 U
CH- CH+ * P8

Puc. 3. Pacnono)xeHue 3neMEeHTOB Ha Nnarax Tpy6xu

www.elcp.ru

Eciu Ux Her B KOMIUIEKTE INpU-
60pa, B KpailHEM CJIy4ae MOXHO
YMEHBIIUTD BHOCHUMYIO €MKOCTD,
MOJKJII0Yast BXOJHOI KoHell Ka6e-
a1 Kk BY pensiMm dyepe3 KOH/lEHCA-
TOP MaJIOH €MKOCTH WIH PEIHUCTOP
COIIPOTHBJIEHUEM [I0 HECKOJBKHUX
kusooM. OHaKO IIpU aMIUTMTYAY
BU-curnama MOXXHO H3MEpPUTb
JIUIIB TPUGTU3UTENBHO.

B psine npakTudeckux ciyvaes
HeoOpaTUMBIN CDBIB reHepaluu
OKIT npoucxonaus, BeposSITHO, U3-
3a U3MEHEHHIl MapaMeTpOB KBapla
UM APYTHX 3JIEMEHTOB YaCTOTO-
3agapomiedl uenn. Tak, B 6yoke
pazuoKaHaia TPyOGKH OGHApYKHU-
JIOCh, YTO NPU MPUKOCHOBEHUH
HE60JIbIIOH OTBEPTKOI C AU3IIeK-
TPUYECKOU DPYYKOH K OMHOMY M3
BBIBOJIOB KBapiia X2 (Touka A Ha
puc. 4) OKT naumnan paGorats,
a mocje 3aMeHbl KOHJIeHCaTopa
C81 (ero eMKocTb, U3MepEHHast
upu6opoM, 6b1a okoso 10 nd)
ApyruM, eMkoctbio 15 md, u
MOJICTPOUKN YaCTOTBHI TeHEepaINu
NO/JICTPOEYHBIM KOHEHCATOPOM
CT1 nopManpHasi pa6otra OKT
U TPyOKM B 1E€JIOM BOCCTAaHOBU-
nmach. Ilomo6Has HeHCnpaBHOCTD
3aC/Iy>KHBaeT BHUMAHHS, TAK KaK

IC5

MC13109

[o:)]

e L

BoiBORA —

C80

__”__

CT1

Puc. 4. PacnonoXeHue 3fieMeHTOoB
OKr
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Tenedowu: (495) 741-7701

xapakTepHa U Juis apyrux mozeneii BIUIT, 6:mskux
K faHHOM 1o cxeMe U ycrpoiictey CY.

Wnrterpasphas cxema ICS MC13109, Ha koTopoii
cofpaH GJIOK paJuOKaHa/Ia, HAXOAUTCS C O6PATHOM
cropoHb! 1atel. Ilox ruiatoit paauoyacToTHOro 6J0Ka
HaXoOJUTCS TIaTa GJI0KA YIIPaBJIEHUST C MUKPOCXEMA-
v IC1 MC68HC 705C9ACFB, IC4 NJUG6469LF
JRC, IC3 ATMEL 829 24C0O8N, a Tak>ke KBaplEeBbIi
pesoHarop X1 Ha yactrory 2 MIn. B Huxuell yactu
TpyOKU MO/ 3TOI MIATON YCTAHOBJIEHB SJIEKTPETHBIIN
MHKPO(POH U 3yMMep, KOTOpBIE YaCTO BBIXOIAT U3
CTPOsl BCJIECTBHE Y/JAPOB IJIH TIONAJAHUSI BHYTDb
Pa3IMYHBIX XUJKOCTeM.

Jns1 aneKTpeTHBIX MUKPO(OHOB XapaKTepHa HEUC-
IIPaBHOCTb, IIPH KOTOPOI B JINHUU TIPOCTYLIMBAETCSI
¢$on MepeMeHHOTO TOKa, BBI3BAHHBIN HaBOJAKAMHU
Ha MUKPO(GOH. ITO NPOUCXOAUT U3-3a OKHCJIEHUS
AMOMHMHHUEBOTO KOPIyca MHKpoGOHA U TIOTEPH €ro
KOHTaKTa € O6HIMM TPOBOJAOM. UTO6BI BOCCTAHOBHUTD
KOHTaKT, MUKPO(QOH BBINAHBAIOT, U C MOMOIIBIO
HeBOJBIIOTO KepHA KWW LIMJIa JEJAIT HEeCKOJbKO
yIay6aeHdi 110 Kparo KOpIyca B TOM MecCTe, TAe Ha-
XONUTCS. MPOBOASIIIMI CJIOM, COeIMHEHHDIH C O6HIMM
TNPOBOZIOM.

B mesnom MeTogUKa NPOBEPKH MAPaMETPOB U
Hactpoiiku BIUT nansHol Momesnu COOTBETCTBYET
omucaHHBIM B Jiutepartype [2, 3]. YupaBienue aBro-
OTBETYMKOM TOZIPOGHO ONMUCAHO B PYKOBOJACTBE [4, 5]
H KakuX-Ju60 ocobeHHocTell He umMeeT. OTKa3bl B €ro
pafoTe MPOUCXOMAT PefKo, a uX Haubosiee BEpOST-
HbIMU [IPUYMHAMH SIBJISIIOTCS HEKAYeCTBEHHAS TAKa
Jletasiell Ha IJIaTe, HApyllleHHe KOHTAKTOB BCJIEICTBHE
YAApPOB WM UX Pa3pylLIeHHe, BBI3BAHHOE XUMHYECKH-
MH.peaKkLUsIMU IIPY HONATaHUU XKUAKOCTEH.

Opnako cienyer 3aMeTHTb, YTO IEPEYCTAHOBKA
HEKOTOPBIX (DYHKUUI U yIIpaBJeHUe aBTOOTBETYMKOM
HEBO3MOXKHBI, €CJIU He YCTaHABJIMBAETCSI CBSI3b MEXLY
Tpy6KOil U 62300, TO €CThb ITOCJIE TOTO, KAK HA TUCILIEE
nosiastercst Haamucb MAKING LINK, unaukatop
Ha TPyOKe HEKOTOpoe BpeMsi MHUraeTr, HO 3aTeM OHa
BHIIA€T 3BYKOBOU CUTHAJ M BO3BPAIIAETCS B TIPEXKHEE
cocTostHUe, MO0 «3aBUCAET» U HE ynpaBJisieTcsi. Boi-
BeCTU TPYOKY M3 3TOTO COCTOSIHUSI MHOTJA yIA€TCs,
YCTAHOBUB €€ Ha HECKOJIBKO JECATKOB CeKYHJ Ha
noAKMo4YeHHoe K cetu 3Y.

[Togo6HbIE C60M MOTYT MPOUCXOIUTE KaK 10 TIPH-
YYHAM, y>Ke ONMCAHHBIM BHILE, TaK U BCJIEICTBHE
BO3/IEHCTBHSI TIOMEX, Ha UTO ClleAyeT 06paTuTh 0coboe
BHiMaHne. MHorokananeHeie BILT, pa6oraromme B
ykazaHHoM yuactke Y KB-auanasona (cM. tabu. 1),
04YeHb YyBCTBUTEJbHBI K BO3J€IICTBUIO TIOMEX, B TOM
yKclie U CO CTOPOHBI CeTH M TesiepOHHOI JIUHUM,
a TaKkXe 3IEKTPOMArHUTHBIX IMOJIeH, CO3/1aBaeMbIX
Pa3MYHBIMU 3JIEKTPONPUOOpaMu, TIOAKTIOYEHHBIMU K
CeTH B HemocpesIcTBEHHOM 6yu3octy. BosaeiicTBys Ha
anemMenThl CU, TH MOJIA MOTYT CO3/1aBaTh CUJIbHBIH
(oH, KOTOpBIl MOXXEeT BBI3BIBATH COOH IPH MOHCKE
KaHasa /Ui CBsi3U ¢ TPyOkoi. UTo6sl n36exaTs 3TO-
ro, CA takux BIIT syuiie BKIIOYATh B OT/JEJIBHYIO
PO3ETKY ¥ 3KCIIEPUMEHTAIBHO MOAOUPATH ST 6A3BI

HaMJIyYiiee MeCTO yCTAaHOBKM BHYTPH NAHHOTO IIO-
memenusi. Ilpu onpenenennbix ycnoBusix gaxe CA
co6ctBeHHOTO 3Y MOXKET CTaTb MCTOYHHMKOM TAaKUX
nOMeX.

Crnenyer o6paTuTh BHUMaHHUE, YTO IIPYU HETIPAB/Ib-
HOM TIOZIKJIIOYEHUH 623b1 K TeepOHHOU JIMHUH 2- UIIH
4-poBO/HBIM IIHYpoM ¢ Buikamu tuna TP6C4C
trenedon 6yger paboTraTh, HO CUTHAJBI BBI3OBOB
mpoxoauTh He GyayT. MHorja sTO NpHHMMAIOT 32
HeucnpaBHocTb. Ha caMoM jeyie B JlaHHOU Mozenn
K pa3beMy Ha 6a3e JIMHHIO HeOOXOJMMO TMOAKIIOYAThb
K KpailHuM BbiBoZiaM (1IBET2 MPOBOJIOB — JKEJTBIN
U YepHbIi), @ B POCCHHUCKHMX CETSX HCIOJIb3YIOTCS
[Ba CpefHUX BbiBoza (LBETa MPOBOJIOB — KPaCHBIIt
U 3eJIeHBIN).
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PEMOHT KONMUPOBAJILHOIO
ANMMNAPATA AFICIO 1015/1018

(vactb 2)

Hpodouxenue. Hauaro ¢ POT No3, 2007 e.

Bnagumup OBCAIHHMKOB
r. lnasos

Bo BTOpPOM 4ACTU CTATBM ONMUCUHLI CEPBUCHBIE NPOrPAMMbBI M MX
PYHKUMM, UCNOnb3IyEMbIE QIS NPOBEPKM 3MIEKTPUUECKMX napamer-
poB, n3meHeHUs1 peXXumos paboTbl u Ang perynuposox.

Pexxum cepBucnnix nporpamMm
HCHOAB3VCTCS /1A NPOBCPKH DICKT-
PHUECKHX HApaMeTPOB, U3MCHEHUS!
pexxuMa paboThl B PeryJanpoBKH
annapara. /lns BXo/1a B CCpBHCHBIIT
PEKUM HAKMUTC KIABHITH B CACAY-
I0HET 110CHCA0BATCABHOCTH:

1. Kunasunia y,ianeHust 3aaHns
«Clear Modes».

2. Mndposag kaauma «1».
3. Hugpposast kaasuira «0».

4. Hudposag kaasuira «7».

5. Kaannma yjaienmst ocra
nosku «Clear Stops» (epxire
HakaToi 6oaee 3 ¢).

Ha KK anciuiace nosgssurcs
MCHIO CCPBHCHBIX 1IPOrpamMM, rie
VCTAHORJACHNHBIC yCTPOICTBA Bbl-
CBCTSATCS B CACAYIONCH 10cae10:
BATEJBHOCTH!

1. Koiuposaibiibiil amnapar.

2. Maxc.

3. Hpunrep.

Ecau yerpoiictBo He yeTaHoB-
JCHO, COOTBCTCTBYIONMIA 1YHKT
MCHIO OY,1eT OTCYTCTBORATD.

Haskmure Homep, cooTBeTcTBY
I0HIHIT HCOOXO,IHMOMY YCTPOHCTBY,
naupumep, «I» — s BeiGopa
PEXKHMA, OTHOCSTCTOCST K KOTTHPO-
BaJILIOMY aiapary. BoiOpaninrii
PEXKIM CEPBHCILIX 11POrpaMM Oy-
Jet soiseen na KK uenaci.

J11s1 BX0,12 8 PEKHMM CCPBUCHDIX
HPOrPaMM, HCNOJIb3YS IHDPOBYIO
KJIaBHATYPY, BBCAUTE Tpedycemoe
BHAYCHHE, A 3aTCM HAKMUTE KA
BHIYV «OK».

Just BLIXO14 M3 pekuMa cep-
BHCHDBIX 11POIPAMM HAKMUTC KJa-
BHINY yanenns sadanus «Clear
Modes» nan ormenn «Cancels
O I HICCKOJTDKO Pad [Lisl TOro,
UTOOBL BCPHYTLCH K OKPAITHOMY
MCIHIO.

Huxe B 1opsi,ike Bozpactanus
IPUBCCHBI CEPBUCHBIC [IPOrpam
Mbl H UX (DYHKIHH.

SP1-001 — cosMeleHue
nepeaHeld KpOMKH

1. Jlorok st Gymarn.

2. O6X0;1HOIT J0TOK.

3. BJoK JBYXCTOPOHHErO KOIMH
poBaHust.

[Tporpamma npejgnaznadyena
AT HACTPOMKHM COBMEIECHHST Ile
peHelt KPOMKA LIpH NeyaTH J1Jst
KaXX/0TO VCTPOUCTBA 11OAAYH
Oymaru. Texuuueckue TpeGoBa
Hust — 2 +1,5 MM.

SP1-002 — cosMmeleHne
60OKOBBIX KPOMOK

1. Ilepebiii JOTOK.

2. Bropoii J0TOK.

3. Tperuit A0TOK.

4. YHerseptblil 1OTOK.

5. O6x01HOIi .T0TOK.

6. BJoK [1ByXCTOpPOHHEro KOTH-
POBaHMST.

[ITporpaMmma npegHasHaueHa
WISl HACTPOUMKHM coBMelieHust 60
KOBbIX KPOMOK TIPH MeYaTu s
KaXKA0ro yCTPOHCTBA 110;1a4n Oy -
maru. Texuudecke TpeGopanus —
2 +1,5 MM.

SP1-003 — onpenenenue
BpeMeHH nojayu Oymaru

1. IlepBblii J1OTOK. .

2. Bropoii, tpernii u uetep
THIf JIOTKH.

3. O6X0,1HOIT JOTOK.

4. BJOK JIBYXCTOPOHHEIO KOIH-
pOBaHus.

Onpe,ieasiet BCAHYHHY YCH-
AUt KOPOOIeHHus AUCTa, KOTOpoe
npuaaraeT K anety Mydra 1o,1a
yy OyMaru, HayliHasg ¢ MOMCHTA

Cpaﬁa']‘bl BaHUs JaTUMKa COBMC
HICHUHA.

SP1-007 — BuiBoa Ha qucILIeH
pa3mepa 6ymaru 06X0AHOTO
JOTKa

BbiBognT Ha 2Kpan aucuies
3HAa4Y€HHE BbIXO/HOIO CHTrHaJA
JaTurKa MUPHHBL GyMaru 06xo/
HOrO JIOTKA.

SP1-103 — xoJocToii X0 6./10Ka
TEePMUYECKOTro 3aKperJeHust
Boi6upaer, Gyaer nu yeranas
JHBATLCSI PCXKHM XOJ0CTOrO XOJa
At GI0KA TCPMUYCCKOTO 3aKpel-
nenus: «0» = Her; «1» = [la.

SP1-105 — wacTtpoiika
TeMIeparypnbl 3aKperieHus

1. dexyvpnolit pesxkum. Yera
HaBJUBaeT TeMmneparypy 6J0Ka
TEPMUYECKOTO B3aKPeIvIeHus 151
JIEKYPHOTO PeIKUMA.

2. YPOBCHb pEeXUMa Majofi
MomHocTH. HactpauBaer Tem
nepatypy 6J0Ka TCPMHUCCKOTO
3aKPeIICHHS sl POKHMA MaJoi
MOUIHOCTH.

SP1-106 — BeIBOA HA aMcILIei
TeMIepaTypbl TEPMUYECKOTO
3aKpenJieHust

BoIBouT Ha okpan uciuies
TeMIIepaTypy 6J0Ka TePMUUCCKOTO
B3aKPeIICHUSA.,

SP1-107 — ycranoBka
[IapaMeTpoB PeXkKNMa MSITKOTO
Inycka 6J0Ka TepMIYecKoro
3aKpeIJieHHs

1. [dexxypHutit pexkum. Yerta-
HABJAHBACT KOJHUCCTBO HOAYIICPH
OLOB 1IEPEMCHHOr0 TOKA HCTOYHH
Ka HUTAHUS! JJaMIDI 3aKPCHACHHS,
HCOOXO;IITMbIX /LIS BLIBOA AaMIIbl
TEPMUUCCKOTO 3AKPCIICIHS Ha
100 °6 ypoBetib MOIHOCTH OT
HOCHTCJABHO YPOBIS, KOTOPbBI
00CCIICUNBACT NHOICPHAHHC TCM
nepaTypbt 0J0Ka TCPMHUCCKOTO 3a
KPCILICHUS B JICIKVPHOM PCIKIMC.

2. Koumposanue. Yceranasin
BaeT KOJHUYCCTBO HOJAYICPHO0B
HEPEMCHHOTO TOKA HCTOYIIMKA 111
TAHMSI JJAMIIBI 3aKPEICHs, Heo6
XOAUMBIX 15T HO3TAHIONO BBIBO,TA
MOHIHOCTH JIAMIILL TCPMHUCCKOIO
sakpenserist na 100 % yposenn
BO BPCMS 11CHATH.
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SP1-107 — ycranoBka
HapaMeTpoB MSTKOIO MycKa
0J10Ka TEpMHYECKOTO
3aKpenJeHusi

YcranasnuBacer, OyAeT Ju qie-
PHOAMYHOCTH KOHTPOJISL TeMIepa-
TYPBL TEPMUUECKOTO 3aKPETLIEHUS
COCTABJSATH OAHY WJM TPH CEKYH-
ol «O» =1 ¢; «1» = 3 ¢,

SP1-109 — xouTpoan 3a3opa
30HBI KOHTaKTa BaJoB 6J0Ka
TEPMUYECKOTO 3aKpeIJaeHuUs!

[IposepsieT 3a3op 30HbB KOH-
Takta BajoB: «1» = Ilyck, «0» =
= Crorl.

SP1-902 — BpiBox Ha gucILICH
4YacTOThI CETH NUTAHUA

[okasblBaer Ha AMCIUICe Yac
TOTY MCTOYHHKA TUTAHUS JIAMITbI
repMUYecKoro 3akpeintenis (o
pesyabraraM U3MepeHHil JaTyuka
HCPECCUCHHSI HYJCBOTO VPOBHSI
HanpsikeHust cetn). Orobpaskae-
MOE f1a 3KpaHe JiHCIjiest 3HauYeHHe
coctapasier 1 '3 jelcTBUTENIBHOTO
SHAUCHUSI 4aCTOThL, TO €CThb 3HaYe-
e «10» coorBercrsyer 50 T, a
«12» — 60 I'n.

SP1-903 — nactpoiika My¢TbI
noj1a4yu

1. O6X0AHO#H JOTOK.

2. Bropoii, Tpetuit v gerBep-
TBI JIOTKH.

Hactpausacer BeanmydunHy j0-
HOAMUTCABHOTO YCHIHsI, KOTOPOC
My(pTa HOJQYH HICpejlaeT JIHCTY
HOCJAEe TOFO, KAaK Obli yCTpaHeH
HCPEKOC HA BAlaX COBMEIIEHMS.
Jdannas pynkuus nomoraer Bajy
COBMCHICHHST 110jIaBAaTb TOJICTbIE
copra Oymarit,

SP1-908 — nacrpoiika J0TKOB
st Gymaru

1. Hepsblit A0110JHUTEIbHBIH
JOTOK.

2. Bropoit A0onojHUTeNbHBII
JOTOK.

HacrpanpaeT speMst spaineHus
/1151 BEPXHETO ¥ HIDKHETo ABUrare-
8 HojbeMa Gymaru.

SP2-001 — nacTpoiika Hanps-
XKCHHMSI CMEIleHHsl BaJla 3apsjia
1. lleyatb. YcranaBausacer
HANPSAXKCHHE, 10JaBACMOe Ha Bajl
AP, BO BpeMsl Hicuartii.

2. KonTpoabHass MeTKa jar
YHKa I[JAOTHOCTH H300pa)kKeHus
[D. YcranasnauBaeT HalpsoxeHue,
10;[aBacMoe Ha BaJl 3apsi/ia, Korla
TCHEPUPYETCST KOHTPOJIbHAS METKA
JJIST JaTyuKa TIOTHOCTH H3006pa-
JKCHWA.

SP2-101 — nacrpoiika
CTHPAEMOro NOJsI H30OPaKeHHs

1. lepeansist kpomka. Hacrpa-
MBaeT CTHpaeMoe 1oJie N306paxe
Hust nepeHell kpomku. Texnuyec
kue tpebopanus: 2 +1,5 Mm.

2. 3aaHsist kpoMka. Hactpan
BaeT CTHpaeMoe ToJie n3obpaxe
HUs 3aIHel KPoMKH. TexHHueckue
tpeboBanusi: 2 +2,5/—1,5 MM.

3. Jleswiil xpail. Hacrpausaer
CcTHpaeMoe 1oJe H300paXKeHHs!
AJist JieBoro Kpasi. Texunucckue
tpeboBanust, 2 +1,5 MM,

4. Ilpasblii kpaii. Hactpaupaet
cTUpaeMoe 1oJie H300paskeHus
AJst ipasoro kpasi. Texunueckue
tpeGoBanms: 2 +2.5 —1,5 MM,

SP2-201 — nacTpoiika Hanps-
5KeHHs cMeleHus OJ10Ka
MPOsBJAEHUS

1. TleyaTb. YcraHOBKa Hampsi-
JKEHUSI, KOTOPOE MOJAeTCS Ha BaJ
MPOSIBIEHUS! HPU MeyaTH

2. KoHTposibHast MeTKa J1atdu
Ka IUIOTHOCTH u3o0paskeHust 1.
YcranoBka HaNPSIKCHUS, TI0/1aBa-
€MOro Ha BaJj [POSTBIACHUS, KOT/a
reHEPUPYETCS] KOHTPOJIbHAST METKA
JUISL AATYHKA IUIOTHOCTH H300pa
JKEHHS.

SP2-213 — koinvyecTBO
HU3TOTABJIHMBAEMBIX CTPaHUI]
moc.Jje MOoABJEHHsT UHHKAI[UH
«TOHEep HOIXOJAUT K KOHIY»

Yceranasianpaer KoJsimyecTBO
KOTUIil, KOTOpbIe MOTYT ObITh
H3TOTOBJEHbl [OCAEe IMOSBJCHUS
HHIMKALUN <«TOHEP TOAXOHT K
KOHIly», «0» = 50 ctpanutl, «1» =
= 20 cTpanwuil.

SP2-214 — ununmanusaymus
neBesionepa

MHnnmaiM3upyer Kak 3a,1aHHOe
HAIIPSIKEHUE JATYMKA KOHIEHTPA:
I{MH TOHCPA B HCTOYHHKE MOAAYH
TOHepa, Tak U Ko PHIHEHT
YCUJIEHUS JaTuHKa KOHIICHTpaIHu
tonepa: «0» = Hert, «1» = [la.

SP2-220 — 3HayeHHe BbIXO/HOIO
CUTHAJIA JAaTYHKA KOHHEHTPALUH
TOHEpa

BoiBojuT na quciieit stiaycHue
BbIXO/IHOIO CHIHAAA IATUMKA KOH
l[CHTl)a]UlH T()H(‘pil.

SP2-221 — anaauna omm6oK
JATYUKA IIOTHOCTH
U U306paskeHus

[MokasbiBaet Ha auciiee Hanps-
JKCHUC M 3HAUCHUC BBIXO/HOTO CHT-
Hasa JIaTYMKa IJIOTHOCTH H300paske-
Hust [D. ITH laHHbBIC HCOAL3YIOTCS
JUIs1 IPOBEPKH PABOUCTO COCTOAHUS
JATYHKA [IOTHOCTH M300PAXKeHHS:
«0» = Het, «1» = [la.

SP2-301 — Tok mepenoca
uzoOpaxeHus

1. O6biunas Gymara. Hacrpan-
BACT BEJHYHHY TOKA, 10,[aBACMOTO
Ha BaJ 1epeHoca H300PaKCHNs,
KOLa HOAQ42 OCYIICCTBIISIeTCH U3
NOTKa AJ1s1 GyMaru.

2. Toscrast wan cnelmpaibHast
Oymara. HacrpauBaer peamdauuny
TOKA, NO;IABACMOI0 HA BAJT IICPEHOCA
M300PKCHUS, KOT/IA 110;1a4a OCy-
HIECTBASICTCH M3 00XOIHOTO JOTKA.

3. /lsycropouusist neuarn. [Ha
CTpaMBaeT BCJAWUYIHY TOKA TITPU
JABYCTOPOHHCH HeuaT.

4. Ouucrka. Hactpausaer Be-
JUYMHY TOKa 181 OUHCTKH BaJa.

SP2-802 — npunyautebHOE
nepeMeiiBaHue TOHepa
B JieBeJjionepe

Hunnuannsupyetr jcesejonep
H HPOBEPSICT BBLIXOHON CHrHaJga
Jaryuka octarka torepa. pu atom
TOHEP HEPCMCHIMBACTCSE B KOIIU-
POBAJILHOM allllaparte 8 TCYCHHC 2
MUuHyT. KonwpoBaibiblii annapat
He [POU3BOJANT HHUIHANH3AIHIO
BBIXO,1HOIO CUT'HaAa JTATYUK KOH-
nenTpain roepa. «0» = Her, «1»
= /la. Ecan koumpoBsadbhibtii atlira-
PaT HC HCHOABIOBAACS JIINTCALHOC
BpCMS, OTHCHATANIDIC KOIHH MO
ryT uMeTb rpsistbtii ot B oorom
caydae Heo0X0IHMO HCTIO.1b30BATD
JAHHVIO [POrpaMMy sl HepeMe
HHBAITHS JICBCAOTICPA.

SP2-906 — xoppexuust
CUHXPOHU3ALHH

1. Benuwuuna ememenns. Cye-
@AaeT HOJOXKCHHC 3alHCH H300pa-
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JKCHIS Ha HHTCPBAJL, onpe/c.isie-
MbHi nporpammoii SP2 906 2.

2. lnrepsada. lsmenser MH
TepBAT BCAHUYNHBL CMCUCHHS
H300paKCeHHsl, ONPECIsIeMOro
nporpamyoii SP2 906 1.

SP2-908 — nupunyauTtenbHas
1nojiaya TOHepa

O6ecneunBacT HPHHYHTEAD
HYI0 10,184y TOHePa W3 TYObt 1715
TOHepa B 010K 101a48 TOHCPA:
«0» = ller, «t» = [da. Hojaua
TOHEPA B KOUHPOBAJALBHOM aliHa-
PaTe HPOLO/KACTCSE [0 Tex Hop,
HOKA Cro KOHICHTPalis 8 6J0Ke
HPOSIBACHIS HE JJOCTHIHET YCTa-
HOBJCHHIOIO YPOBHSI, MO0 B TCUE
HIC BYX MHIyT (B 3aBHCHMOCTH
OT TOT0, KAKOC H3 YCJAOBHHA GY1ET
BBIIOMICHO HEPBLIM).

SP2-915 — pimteasHOCTD
paboThl ABUraTes!
MHOTOrpaHHOTO 3epKaJja
B XOJIOCTOM pexume

BortOupacr LAHTeIbHOCTL XO
J10cToll padoThl BHaTeass MHO
rorpanHoro sepkasa: «0» = Bpa
maercst nocrosinno, «1» = 13 ¢,
«2» = 2> ¢. /las yMmceHbicHHS
BPEMCHH HOJIYUCHHST 1HCPBOH KO
HI ABHIATCHAD 3CPKajga HayHHA
eT paboTy B PEXHMC X0J0CTOTO
X0, 1@, KaK TOJIbKO HOIb30BaTeb
BCTABJBSICT OPHITTHAL, HAKUMACT
KaKY10 HUOY, b KAaBUHIY, an6o
OTKPBIBACT KPBIIHKY CTeKaa OPH
MIHAAA W VCTPOHCTBA HOJQul
JokvmedTos. Ecnn octasiacHa
3aBOICKast HacTpoiika napameTpa
(15 ¢), TO NO HpoHIECTBAN HTOrO
BPCEMCHI ABHTATCAL OCTAHOBHTCH,
CCM 3a OTO BPCMst 110J1b30BATCIb
HE HPCIHPHMCT JLaibHe X 1eHe
TBUI. Ecan napamerp yctaHosAicn
na «0», to jaBurareab une Gyier
OCTANABINBATLCS B [(eKYPHOM
pexnme. Caciyer 3aMeTnTb, YTO
BHE 3aBHCHMOCTH OT BbIOpaHHOM
VCTAHOBKH 1IADAMCTPA HPOrpaM
MDI BHraTeib Gy1eT oTKinovch
HPH ICPeXO,1e KOUHPOBAALHOIO
altapata B pexxyM HOHHUMKCHHOTO
SHEPronoTpeteHus.

SP2-921 — pexxuMm noaauu
ToHepa

BbhiGupaet peskum 1nogaum ToHe
pa: «0» = Jlatunk 1, «1» = J[lar

qUK 2, «2» = (puKCHpoBaHHbIii pe-
xnM 1, «3» = dpukenporannprii pe

ki 2. [pu nopMaiibHbIX 06cTOoS

TCIbCTBAX /1151 JTaHHOI TIPOrPaMMbl
JI0.HKHA ObiTh BBIOPAHA YCTAaHOBKaA
«0». Tlpn HeHCTIPaBHOCTH J1aTyil

Ka KOHIEHTpAIUT ToHepa MOKHO
BPEMCHIO H3MEIHTh VCTAHOBKY Ha
«3». He caesyer nenoan3obarb ve

TAHOBKH Ha «1» WIH «2», TaK Kak
OHN PEIHASHAYCHDI 17151 HCHOb-
30BaHUsl TOJbKO NPH paspaboTke
N U3TOTOBICTHTHN.

SP2-922 — jMTe bHOCTD
1oAYy TOHepa

HacrpauBaer 1po10KNTE N b-
HOCTb paboTbl ABHUTATE S HOJAUH
TOHEPA /8 PCXXUMOB HOLa4u
roHepa <«/daruuk 1» wan «/lar-
YuK 2». /laHHas yeTanoBka JcHc-
TBYCT TOJBKO TOT1a, Korja ,(1Jsi
nporpamMmymbr SP2 921 BoiGpa-
Ha ycraHoBKa napamerpa «0O»
HIH «1».

SP2-923 — Bpemsi
BOCCTAHOBJICHHS] KOHIIEHTPAaLUH
TOHEpA

[HacTpauBaer HPOAOIKUTEND
HOCTDL PaboTBl JABHFATCIS 1101441
TOHCPA, KOTOPas HCNOJIb3YeTcsl
HIPH BOCCTAHOBJICHHH HO/IauH TOHE
Pa o€ BO3HIKHOBEHUS VCJIOBHH
«TOHEP MOAXOAHT K KOHHY» W/
«Tonep 3akoHuniacsas. Jdanuas ve-
TAHOBKA JACHCTBVET TOJALKO TOr/a,
Korja ;1s nporpamMmut SP2-921
BHIOPAHA YCTAHOBKA tlapaMeTpa
«0»,

Tak Kak BOCCTAHORIACHHEC [0
JAYH TOHCpa MPOH3BOINTCS ¢ 3
CCKYH/HDIM [I€PHO,10M BPEMCHH,
TO BBO,/IMMOC 3HaYeHHe [TﬂpaMt‘Tp'd
J0/KHO Goith kpaTio 3 (1o ecTn,
3,69 ur.1.).

SP2-925 — a/MTeAbHOCTD
10/1a4H TOHepa

YcTaHasauBaeT speMs 0,4a4H
TOHCPA /19 PeXXUMa HePePbIBHOM
1ogauu Tottepa. /lannas ycraHon-
Ka AeficTByeT TObKO TOTAa, Koraa
St uporpamdbl SP2 921 Boi6pana
VCTAQHOBKA MapaMeTpa «2» HIH «3».
Yetanosku onpeaessiiorest ey -
UM 06paszoM: «0» = t, «1» =
=2t, «2» = 4t, «3» = 8t, «4» = 12t,
«3» = 16t, «6» = BKJIIOUEHA TTOCTO-
AHHO, «7» = 0 ¢, rac t = 200 Mmc.

www.elcp.ru

SP2-926 — crangaptHoe
3HayeHue Vt

Hacrpansacr napamerp Vi s
HOBOro lesedonepa. Boixo,Hoe
HANPSBKCHUC JIATUHKA KOHICHTA
i tonepa TD nojserpausacresi
K 3TOMY 3HAUCHHIO BO BPCMS OHC
palHi 110 HAYAABLHOH VCTAHOBKC
JATUHKA KOHUCHTPAaIHI ToHepa
TD. Jdannas ycranoska jJeiicrByer
TOABKO TOL/A, KOL,14 [I1s1 HPOFrpam
Mbl SP2-921 BpIOGpalbl vCTaHOBKH
«0», «1» nan «2».

SP2-927 — koutpoJb
€ MCINOJIb30BAHHEM JIaTYHKA
NJIOTHOCTH H306paskenus
Boi6upacr, ucuoanayorest win
HET NMOKA3aHNs JATHHKA ILAOTHOC
TH U300PAXKCHIIS 145 Pery.1ipo
BaHUA KOHICHTPAIlHH ToHepa:
«0» = Her, «1» = jla. Craiiap
THasl YCTAHOBKA HapaMmeTpa 115
JAHHON PorpaMMbl JIOJBKHA ObITh
«1»; upu Boibope tapamerpa «0»
MOXKeT Ha0J110,1aThCst TP 3HbIi
JoH HOCHe AJMUTETBHOTO HPOCTOS
KOHMPOBAJLHOFO anjapara.

SP2-928 — cOpoc ycaoBus
<TOHEpP NOJHOCTBIO
3aKOHYHJICH»

OTMeHsieT elicTBHC VCa0BHS
<«TOHCP HOJHOCTBI) 3aKOHYHJICS »
6c3 106aBJACHHST HOBOrO TOHCPA:
«0» = Hert, «1» = /la. BniGepure
AAA MPOrPaMMbl VCTAHOBKY «1»,
3aTE€M HAXXMUTC KJaBMiny «R #»
AU cOHPOCA VKA3aHIoro coctos
HHSL.

YceranoBka napamerpa upo
rpaMMbl Ha «1» Takke cOpacoiBacr
JCHCTBHC CACYVIOIHX YCTAaHo
BOK:

1. Huaukarop okouuatist 1o
Hepa.

2. CueTyyK coCTosIHUS TOHEPa
HOAXO;IHT K KOHILY.

3. YpoBenn ToHepa NOJAXOHT
K KOHILV.

SP2-929 — upenennt
3TAJIOHHOTO HATPSIKEHUS
Vref

1. HactpauBacer sepxuuii upe
ACA 3TAJTOHHOTO HAUPSHKCHHSA
Vref.

2. HactpauBaer Huxuuii upe-
A€ ITANOUHOTO HALPSIKEHHS
Vref.
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SP2-995 — unTepBas BpeMeHH
AJIs1 cpabaTbiBaHus 1aTYMKA
n1oTHocTH u3obpaxenus (ID)
Ecay npoucxoaut <«ropsumit
IIVCK» KOMHPOBAJILHOIO alapara
B TCYUCHHE YCTAHOBJICHHOIO JIAHHOM
HPOIPaAMMOi [IPOMEKYTKA BpEMe
HU, KOTOPOE HPOILIO0 ¢ MOMEHTA
Hauasa JeHCTBUS pexuMa «HOU-
HOW  OTKJIOYEHHUC», TO B KOMHPO-
BaJIbHOM aNmapaTte HPOMCXOAUT
reHepHpoOBaHHEe KOHTPOJBHOTO
H3006paXKeHUs1, HEOOXOMMOTO /LTSt
HPOBE/CHUS] H3MEePEHUH 1aTIMKOM
IIOTHOCTH U306pakenust 1D.

SP2-996 — ouncrka Bana
nepenoca usobpaskenus

Ycranapamnsaet, OyAeT JIM NPo-
H3BOAMTBCS OUHCTKA BANA TIEPCHO-
Ca Hepejy BbIMTOJTHCHUEM KaXKAO0TIo
3/laHust Ha KonupoBaHue: «0» =
= Het, «1» = [la.

SP2-998 — macmraGuposaune
3/1EKTPOHHOI0 CKaHUPOBAHUS

YcranasnuBaer MacurraGupoBa
HIE 3TIEKTPOHHOTO CKAHUPOBAHMSI
IPHU BCEX pEXUMaXx I€UATH.

SP4-008 macmrabupoBanue
3JIEKTPOHHOTO CKAHHPOBAHMS
cKaHepa

YceranasauBaeT U3MeHEHUS
MaCIITaba 3JIeKTPOHHOIO CKaHU-
POBaHUSI MPH BbIHOJHEHUM CKa-
HUPOBAHMUSA.

SP4-010 — coBmemenne
nepejHeil KPOMKH CKaHepa
HacTtpausaer coBmerniieHue 1e-
peAHel KPOMKH TIIPH CKaHUpOBa-
HHM.
Texnuveckne tpeGoBaHus:
2 +1,5 MM.

SP4-011 — cosmemenue no
GOKOBBIM KPOMKaM CKaHepa
Hactpausaer cosmeuienue Go-
KOBBIX KPOMOK HPH CKaHHPOBA-
HIH.
Texnuueckne tpeGopaHus:
2+ 1,5 MM,

SP4-012 — crupaemoe noae
uzobpaKenus

1. Ilepeansist kpomka.

2. 3ajiHsAs KPOMKa.

3. Jlemas rpanuna.

4. llpaBas rpanuna.

YcranasiaMBaer rpaHUIbl CKa-
HUPOBAHUA U300paKeHUsT UHANBH
AyaJIbHO LI Ka)K,10H M3 YeTbIpex
IpaHuIL.

SP4-013 — CBo6o gHbIit
(xost0CTOI) NMpoxXo CKanepa

Beimoansier cso6ognbiii (xo-
JOCTOR) TIPOXO/T CKaHepa ¢ BKJIO-
YeHHOH JIaMITOH 3KCIIOHUPOBAHUS,
«0» = Hert, «1» = [la.

SP4-015 — ckanupoBanue Genoit
MJ1aCTHHBI

1. NonoxxeHne Havasa cKaHu
poeanusa. HacTpauBaer nexojiHoe
MOJIOKEHUE JIUIST HAUAIa CKaHHPO
BaHMA.

2. JIiMHa CKaHUpOBaHUS. YcTa-
HABJIUBACT JUIMHY CKaHWPOBAHUS,
HAuMHasA OT MOJIOXKCHHSI, KOTOpoe
OTIpeAe/ISIeTCs] MAPaMCTPaMi 1po-
rpammbl SP4-015-1 1 upon3Boaut-
csl Ha YCTAHOBJEHHOE B JIAHHOH
mporpaMMe pacCTosiHUC.

SP4-101 — macmtabuposaHue
B HalPaBJe€HUH NepeMelleHHs]
CKaHepa

YcranapauBaer AcHCTBUTEDb-
Hoe MaciTabHpoOBaHHE B HANPAB
JIEHUH IIepeMelleHus] CKaHepa.
Yem BbILLE 3HAUCHUC YCTAHOBJICH-
HOro HapaMeTpa, TeM MeHbIIe CKO-
poCTb JABUraTeJIsl, TEPEMEIIAIOILETO
CKaHep.

SP4-301 — noka3aHusl JAaTYMKOB
CHUCTEMbI AaBTOMATHYECKOro
BbIGOpa Gymaru

[TokasbiBaet HA AUCILICE COCTO
SAHUE JaTYUKOB CUCTEMbl ABTOMATH
YeCKOro BEIGopa 6yMaru 1 Jiatavka
KPBIIIKA CTEKAA OPUTHHANA,

SP4-303 — aBToMaTHYecKuii
BbIGOP OYMATH /U1l OPUTHHAJIOB
MaJjoro pasmepa
Ycranasausaer, 6y/jiet Ju B
KOLUMPOBAJIBHOM alliapare pasmep
OPHMIMHAAA OTHOCHTBCS K MAJOMY
dopmary, Korjga JAaTUYUKH aBTO
MATHYECKOro BbIGOpa GyMaru He
MOTYT OHPEIEIHTD PasMep OPUIN-
Haua, «0» = Her, «1» = /la.

SP4-902 — Bk/IoueHHe JiaMIlibl

9KCINOHUPOBAHUS
Bxuouaer saMuy 3KCIOHH-
posanns, «0» = Her, «1» =

Ja. [dnst oTkAwYCeHHs jJaMIibl
IKCHOHUPOBAHHA BblOCPUTC 1A
pameTp nporpaMmot «O». Jlamna
SKCTIOHMPOBAHUS aBTOMATHYECKH
OTKJIIOUUTCs Yepes 30 c.

SP4-903 — BeiBOA Ha nucnieil
napaMeTpoB oOpaTHOIli CBs3H
J\isl YPOBHSI YEPHOro
(maara SBU)

1. YeTublid kaHa.

2. HeuerHbiii kanai.

BBIBOAMT HA 9KPAH HAPaMCTPb
CUTHAJIOB O6PATHON CBSI3H UCPHOT'O
ypoBHs Ha nare SBU.

SP4-904 — nactpoiika
napaMeTpoB 0OpaTHOIi CBSI3H
/LI YPOBHS Y€PHOrO

(naara SBU)

1. 3azanHoe 3HauyeHue 4ver
HOro KaHasa. /laHHoe 3HauyeHue
apasgeTcst 9TanoHnbiM (OIOPHBIM)
A5l YPOBHSI YCPHOFO B YCTHOM
Kanaje, KOTOpPoe HCHOJb3yercs
JUIST yCTAHOBKH YPOBHSI YCPHOIO
HpH BKJIAKYEeHUW uurauus. Hc
NOJIb3yHTe JaHHbU PEXKHM 115
IIOBTOPHOTO BBO,1a HPE/AUICCTBY IO
1ero 3HauYCHHS napaMeTpa HocJe
TOTO, KakK Oblla BbIIIOJHEHA OHe-
paumsi 110 HOJHOH OUUCTKe TaMSATH
(nporpamma SP5 801).

2. 3ajjaHHoC 3HavYeHHe He
YeTHOro KaHana. Menosbsyiite
JAHHDBIH PEXKUM aHAJTOINMYHO pe-
xumy 1.

3. Hocaeanee snaueHue pas
4eTHOTO KaHasla. BbiBoAMT Ha 3K
pax 3Haderime Hanbosice HO3,HCHR
N0 BPCMCHH HACTPOHKH YPOBHH
YCPHOTO /IJIS1 4eTHOTO KanaJa.

4. Hocneanee s3navenue Jaas
HEYETHOTO KaHasla.

5. KoanuecTBo 1HONBITOK VC
TAHOBMTH HapaMmerp. BbIBOAMT
HA HKPaH KOJAHYCCTBO MOWBITOK
HAacTPOUTb YPOBCUb 4YEPHOTO
naatel SBU, kortopbie Oblau
HPEINPHIISTDI, HPEXIC dyeM ObLIH
JOCTHTHYTBI HCOOXOUMbIC 3HA
YeHHS.

6. 3aBo/ICKas yCTAHOBKA — YeT
Huiil kKanaji., Buisounr na skpan
3HAUCHHE llapaMeTpa 3aBO/ICKOM
YCTAHOBKH YPOBHSI UCPHOFO 115
YCTHOIO Karluia.

7. 3aBOACKAs VCTAIIOBKA — He-
YeTHbII KaHaJl.

«PeMOHT 3NeKTPOHHON TexHuKM», Ne4, 2007

- =



SP4-905 — wacrpoiika yposHs
6esoro (mata SBU)

1. 3aaHHOC 3HAYCHHE YETHOTO
kanaga. JanHoe 3Hadenve siBjsi-
etea ataaonubM (OHOpHBIM) Anst
YPOBIEStE OCJOTO J1151 YCTHOFO KaHa-
714, HCHIOJIb3YeMOoe il YCTAaHOBKH
YPOBHSI GCJIOTO HPH BKJIIOUCHHN
nutanusi. Mcnonbsyire JaHHBIN
PEKUM L1 HHOBTOPHOTO BBOJAA
HPCUCCTBYOUCTO 3HAYCHUS
napameTpa nocJe Toro, Kaxk 6bLia
BBHIOJIHEHA OLCPALHs] TIO HHOJIHOM
ounctke namsitn (nporpamma SPS-
801).

2. 3ajaiiHoe 3HAYCHHE HeYeTHO-
ro Kanaja. Mcnoapsyiite jaHHbii
PEXKUM AHATOIHYHO pexuMy 1.

3. Tlocsegnee 3HaveHue napa
MCTPA /151 YCTHOFO Kanajaa. Boiso-
JMT HA DKpall 3HadcHne Haubosiee
HO3AHCH 110 BPCMEHH HACTPOMKH
YPOBHS GCJIOTO /IS 4ETHOTO Ka
Hajla.

4. Hocnegnee spauenue napa
MeTpa LIS HeUCTHOIO KaHaIa.

5. KoanuecrBo nonbitok. Ber-
BOJIMT HA HKPAH KOJIHYECTBO TIO
IILITOK HACTPOUTh yPOBEHL (edo-
ro naarbt SBU, kotopble 6b11u
OPCANPHHATDE, HPEKAC YyeM ObLTH
JOCTHIHYTBE HCOOXO,IMMbIC 3HAYe
HUsI.

6. 3aBojACKast yCTaHOBKa — YeT-
HbIT KaHaja. BpiBOAWT na 3skpaH
3HAUCHHC HaApaMeTpa 3aBOJCKOMH
YCTAHOBKM YPOBHS (ejloro AJs
YCTHOTO KaHasla.

7. 3aBO/ACKas yCTAHOBKA - HE
4eTubId KaHadt.

SP4-906 — yposenb Gesioro
maatel SBU (uernbiii kanas/
HEYETHDII KaHa)

1. ¥YcranasansaemMoe 3HaucHHeE.
Jlanoe sHaucHue napameTpa siB-
JASIETCST TAJOHHBIM JLJIs1 HACTPOHKH
OTHOMEHHS YPOBHS 0CAOIO YCTHOTO
KaHasta HCUeTHOro Kamaja, KoTo
poe BLIUIOJHACTCS HPH BKIIOUCHHH
uuranyst. Henonbsyilte JJannbii
PEKUM LISt 1TIOBTOPHOIO BBOAA
paHee JICHCTBYIOHICTO 3HAYEHUs
-napaMeTpa HocAe Toro, Kak Oblia
BBIMOJIHCHA ONepPaldsl HO NOJIHOI
ounctre namsTn (porpamma SPS
801).

2. Pesyavrar. BviBoauT Ha
IKPAH 3HAYCHHC Il()('./"l(,‘jJ.H(‘lU[ o

BPEMEHH HACTPOIlKH OTHOLIEHUS
JJis1 YPOBHSL 6esoro YeTHOTo Ka-
Halla HeueTHOTO KaHaja ILaThl
SBU.

3. 3aBojckas ycrtaHoBka. Bol
BOJAHT Ha JIMCILEH 3aBOJCKYIO
YCTAHOBKY HAaCTPOWKH OTHOLUEHUS
6es10r0 YPOBHSI 4eTHOTO KaHama -
HeyeTHOro KaHaJja.

SP4-907 — napamertpsi
aBTOMATHYECKOH HACTPOHKH
naatei SBU

1. YctanaBanBaeMoe 3HAYCHKC.
/lanHoe 3HaueHue mapamerpa sB-
JISIETCsT HTAJIOHHBIM 51 aBTOMAaTH-
qecKoil HacTpoiiku maatbi SBU.
Ucrnosib3yiite JaHHbIT POXKUM /17151
HOBTOPHOTO BBO/IA paHee ACHCTBY-
IOINETO 3HAUEHUST lIapaMeTpa mocJie
TOr0, Kak Obl/1a BBITTOJIHEHA O11epa-
U5l 110 TMOJHOH OYHCTKE MaMSITH
(mporpamma SP5-801).

2. Pesyabrar. BplBOAMT Ha 9K-
paH 3Ha4YeHHe rocjaeHel 1o Bpe-
MeHHM aBTOMATHYECKOH HACTPOIKH
matel SBU.

3. 3aBoackas ycraHoBka. Bwol-
BOJIMT Ha /MCILIeH 3HaueHue 3a-
BOJCKOH yCTAHOBKH /17151 aBTOMATH -
4eCcKOl HacTpolky 1artel SBU.

SP4-908 — aBromarnueckas
Hactpoiika naarel SBU

Boimosnsier aBTOMaTHYECKY1O
Hactpolky maatbt SBU: «0» =
= Her, «1» = [la.

SP4-913 — unrtepnas cursaia

KOPpPEeKLUH

A5l TOKYMEHTONOJAATYHKA
HacrpauBaeT HHTEpBaji, KOTO-

pbIil HCnoAb3YeTcsl 1IPH BBITOJIHE-

HUH KOPPCKIIHK CHIHAJIA B PEKUME

ABTOMOAAQUM [[OKYMEHTOB.

SP4-921 — BbiGop HACTPOHKH
H300paKeHus

ITpoussoauT BHIGOP THUA YC-
TAaHOBOK, KOTOpble 6yiyT NpuMe-
HATbCS, HAYMHASA ¢ HPOrpamMmbl
SP4-922 no nporpammy SP4 928:
«0» = Hukakoit, «1» = Tekcr 1,
«2» =Teket 2, «3» = Doto 1, «d»=
= DoT10 2, «3» = Doto 3, «b» =
= CneyuanbHbii 1, «7» = Cne-
uMajbHbii 2, «8» = Cuenuaib
bt 3, «9» = Cuenmaabnniii 4,
«10» = CneipaabHbIif J.

www.elcp.ru

SP4-922 — ppiGop rammbl-
¢yukuun ckanepa

IIpousBoaut BBIGOP «TEKCT»
wid «oTo» B Ka4CCTBE HPHOPH
TETHOTO BBHIXOAHOTO PEKHUMA CKa
Hepa: «0» = Teker, «1» = Doro.

SP4-923 — sbiGop oTMeTKH
(Notch)

YcraHaBiuBaeT 3HaUCHUC HeH
TPAJbHONH OTMETKH HACTPOHKH
NJAOTHOCTH U300PasKCHUS s
CBCTONO0B, MCIOJb3YEMBIX
IIPH HACTPOHKE IJIOTHOCTH H300-
paxcuust, «—1» = cBernasi, «0»
= HOpMaJbHasi, «+1» = TeMHas.
Ecav BeiGupaercst sHauenue «—1»,
KaXkK/1asl OTMeTKa CMellaeTcest BHU3
(cranosurcsi csernee). Ecan ppi
OpaHo 3HadecHHe «+1», Kaxas
orMerka cmemaeresi Beepx (cra
HOBUTCSI TEMHCC).

SP4-925 — uacTpoiika pe3KoCTH
(4eTKoCTH)

1. I'panunia. Hacrpausaet ver-
KOCTb JIMHEHHBIX H300parkeHui U
TPAHMLL CIIOITHBIX U300PayKeHUH.
[lanHas yctanoBKa NMpHUMCHSIETCS
IS BCEX PEKHUMOB 00PabOTKH
H306PAXKEeHNSs!, BKJIUYEHHDBIX B
porpamMmmy SP4-921.

2. Cnuomnoe u3oOpaxetue.
HactpauBaer 4eTKOCTb CIJIOHIHBIX
HPOTAXKEHHBIX H306pa‘keHHi.
/laHHas ycTaHOBKa HPUMCHITMA
TOJIBKO /15151 peskuMoB < Teker 2»
n «Crietmanbhbiii 1» nporpammsl
SP4-921.

3. JIunusg ¢ HU3KOH NAOTHOC
Tbio u306paskenus. llacrpausaer
YETKOCTDb JIMHUI., UMEIONMX HH3
KYI0 IOTHOCTBE M300PAsKCHUS.
JlanHas ycTtaHoBKa HPHUMCHHMA
TOABKO /75T peoKUMOoB «Teker 1 u
2y, «Doro 2», «Crneunasbubtii 1.
2 1 5» nporpammsl SP4-921.

SP4-926 — yjanenune tekcTypbl
Hactpansacr creneub yiane
HHS TekeTypbt. Ecan s aanHoil
HPOTPAMMbl YCTAHOBACHO 3HAYCHIC
napametpa «0» (3aBojckast yera
HOBKA), Y/AAJBCHUC TCKCTYPLI 1
HPOM3BOANTCS,,  YBCJIMYCHHE Ha
pameTpa HOBBHLACT CTCHENb Y, 1aje-
HHSl, HO OJHOBPCMCHHO BbI3bIBACT
CHHPKEHUC YeTKOCTH H306PAKCHUA.
[lanHas ycrailoBka nipuMceHiMa
TOJBKO /1151 pesknMoB «Teker 1»,
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«@oro 1 — 3», «Crequanpubiil 2
1 3» nporpamMmbl SP4-921.

SP4-927 — xoppekuus mIMpPUHbBI
JIMHUM

Hacrpausaer ajroputMm kop-
PCKIHKM 1HMPUHHBL JuHun, [lono-
JKUTCTIbHBIC 3HAUYCHHMS] TTapamerpa
VBEJMUYUBAIOT IUPUHY JUHUH, OT-
PHLATC/ILHBIC 3HAYCHMS HapaMeTpa
HPHUBOAAT K 6oJIee TOHKUM JIMHU-
am. /lanwasi yctanoBKa NMpUMeHH -
Ma TOJIBKO Ji1s1 peskuMoB < Teket 1,
2», «Doro 2», «Crenanpubiii 1,
2 u 5 uporpammbl SP4-921.

SP4-928 — crupanue
CAYYAMHBIX TOYEK

YceranasianBaer ypoBeHb CTH-
panns rouek. Dosibliive 3Havenus
napaMerpa ofecnieunBaior Gonce
VHTCHCHUBHOE cTHpaHue. [lanHas
YCTAHOBKA MPHUMEHHMA TOJbKO /181
peskuMoB «Teker 1, 2», «Doto 2»,
«Cruenpanbybiit 1, 2 11 5» nporpam
Mbl SP4 921.

SP4-941 — cTupanue Geabix
JIMHHH

YcTaHaBanBacT ypoBeHb CTHPA-
Husa Genbtx aunnii: «1» = cnaboii,
«2», «3», «4» = cpejnni,

«d» = cunbubiii. /lannas yc-
TAHOBKa JICHCTBYET TOJBKO JJst
pexkuMoB «@oto 1. 3», «Crhenu-
aibHbi 3, 4».

SP4-942 — cTupaHue 4epHbIX
JIMHHI

YeraHaBauBacT ypoBeHb CTH-
paHust 4epHbix JUHWR. /lanHas
veTaHoBKa a(hPeKTUBHO JICHCTBY €T
TOJIbKO B T€X CAYHASIX, KOIJIa OPH
FHHAA CKAHMPYETCsl [IPU HCIOJb-
30BAHHH PCBEPCHBHOr0O aproma
THYCCKOTO JIOKYMCHTOIO,1ATUHKA,
«0» = Her, «1» = Cna6oe, 2 =
= CuJbHoe.

[lannas yeranoBka npuMeHs
CTCS1 BHC 3aBHCHMOCTH OT TOTO,
Kakoil pexxuM Obln Bbi6paH ¢ 1o-
MOHIbIO HporpamMMbl SP4-921.

SP4-943 — noautusHoOe /
HEeraTHBHOE H300paskeHne

1. Teker.

2. Dorto.

YeTanapiauBacT HO3UTHBHOE <
HeratHBHoe usoOpakenne, «0» =
Het, «1» = /la.

SP5-001 — Bxmoyenue aisi
NMPOBEPKH BCEX HHIAHKATOPOB

Bce unaMkatopbt Ha madeu
yrpaBicHUs HAUMHAKOT MUTATh.
Haxmute knapumy «OKs nam
«R/"#», 4Ttobbl 3acTaBUTH BKJIIO
YUTBCS W MHUTaThb C MEePHOIAUY
HOCTBIO B 3 ¢ BCe WH,IUKATOPHbIC
CU/L. Tlocne npoBepkH pabotoc-
nocobroctn Becex CU/] HaxxMmure
kaapumy «Cancel» ais Bbixoja
13 PEKUMa MPOBEPKH.

SP3-104 — yapauBaHHe oTcuera
NOKa3aHMil cueTynkKa AJs JMCTa
6ymaru ¢popmata A3

Boi6upaer, O6yayt Ju yjaBan-
BATbCS! HOKA3aHHUS CYETUHKA yueTa
HCIIOJIb30BAHHON OGyMaru, Korja
B KOIIHPOBAJIbHOM arnmnapare 1npu
MeHstercst Gymara dopmara A3J:
«0» = Her, «1» = /la.

Ecan ans napamerpa npo-
rpaMMbl BhiOpaHa YCTaHOBKa
«[la», To ans Gymarun dopmara
A3 B nokasanusi o6uero (mexa-
HUYECKOTO) CYeTYMKA U TEKYIIEro
cUeTUHKA 1oJb3oBartens Oyjer
BBO/IMTbCSI 3HAUEHUE, YMHOXCH
Hoe Ha 2.

SP5-113 — ponoaHureibHbIi
CYETYHK aomyna
Paaperaer./3anperiaer HCNOh-
30BaHHC JOITOJIHUTEJABHOTO CUCTYH-
Ka JocTyHna: «0» = ()TCyTCTIB}/("F.
«1» = cueruwk Joctyna. [uas
JIAHHOH TTPOrpaMMbl HCOOXOAMMO
yCTAaHOBHTDL mapamerp «1» nocie
TOTO, KaK ObLT YCTAHOBJEH JI0110J1-
HUTE/IBHBIA CUETYHK AOCTYyTA.

SP>-116 — cunxpoHu3anus
MOMEHTA YYyeTa /sl MOKa3aHit
CYETYHKA J0CTyna

Boi6upaer, 6yayT JM 1nokasa
HUS CUETYHKA OTCUUTBIBATDCS, HA
YHHasi ¢ MOMEHTa Hojayn Gymaru
B TPAKT. WJIH ¢ MOMEHTa BbIX0.1a
6yMaru 13 KOIMMPOBAJIBHOTO allla
pata: «0» = nocrynaenue Gymari,
«1» = BpIXOZ OyMaru.

SP5-120 — nepeycraHoBka
3a/[aHusl IPH y/IaI€eHHH
CYeTYHKA [[OCTyna

OrmnpeessieT, NpU KAKUX Y€
JOBHSIX cOPACBIBAIOTCST HACTPOH
KU KOTIMPOBAHMSI TIPN V/AJCHHH
cueTuuka jocryna. Ilpu yeranos

K¢ napamerpa nporpaMmbrt Ha «0»
CcOpPOC YCTAHOBKH 3ajauus upH
yJaJeHHU MOKa3aHWuil CUeTYHKa
NPOH3BOAUTCS JHGO 1HOCAC 34
BEPUIEHHST 33, TaHUS HA KOMHPOBa
Hue, JUO0 B CCPEIHHC 33, 1aHus.
[Ipu ycranoBke napamerpa Ha
«1» ¢OpoC yCTAaHOBKH 3a/aHMs5
HPOHBBOAMTCH TOABKO HOCTE
TOro, Kak IOKA3AHHS CYCTUHKA
YAQNEHDl [OCJHC BbIHOAHCHHSA
sajanns. Ilpu ycranoske napa
MeTpa «2» YCTAaHOBKH 3a,1aHUSs
He cOPachIBAOTCS HPH AKOOM
U3 YCJOBHIA.

SP53-143 — 1oBopot H306paxe
Hug Ha 180° npyn ucnosb3oBanui
Aokymentonoaranka (DF)

Yetanapaunpacr, OyaeTr H
n30BpakeHue, CKOMUPOBAUINOC B
peskunve DF, nepesepiyto sepx
Hell CTOPOHON BHH3, HOBEPHYTO
Ha 180°: «0» = Her, «1» = [la.
YeraHoBuTe A8 Jlabioil uporpam
Mbl «/[a», KOrja HpOH3BOMTCS
KOIMPOBAHHC Ha JIMCTbl OyMarm,
HMCIOIIHC BBCPXY 110/13a10JOBOK
(Tuna 6JaHKOB) H HOAAONHCCS U3
JIOTKOB JUis1 GyMaru.

SP3-401 — pexum
HCNOJIb30BAHUS KO/a
NO0Jib30BaTEAs1

Paspemact “3anpeuiaer uc
HOJb30BaHUC (PYHKIIMH <KOT
OJIb30BATEAS» HPH KOUMPOBAHUH:
«0» = Her, «1» = /la.

SP5-501 — Pexum
CHTHAJIM3AalHH O HEOOXOIMMOCTH
npo¢UAAKTHYECKOTO
00CAYy>KUBAHUS U PEMOHTA

1. YeranapauBaer oCHOBHOI
UHTEPBaJX HPOPHAAKTUYCCKOTO
obcay3xuBannsl. 3naqcHue napa-
MeTPa, YCTAHOBJCHHOC AAIHOH
HporpamMmoii, eHcTByeT B TOM
cjavyae, Korja napamerp npo
rpamybt SPS 501 2 yeranosaen na
«1».

2. Paspemaer saupemiacr cpa-
OATBIBAHHC HPCAVIIPEHKAIOHCTIO
curHasa PM Uit o6niero Koo
YeCTBA M3FOTOBJCHHDIX KO,
OTHEYATKOB 1 (PAKC-COOBIIECHHI:
«0» = HHer, «1» = [la.

Ipodo.ukenue uumaiime
6 caedyiowem Hovepe.
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LIAN PCM54...56, 58, 61
®UPMbI TI/BURR BROWN

U9 3BYKOBOW ANMNAPATYPbLI
KJIACCOB HI-FI, HI-END

IOpun MerponaBnoBckun
r. Taranpor

Panee B XypHane 6binm paccMoTpeHbl NapameTpbl  ocobeHHoc-
TV NPUMEHEeHNs MHCTPYMEeHTAnbHbIX Yeunurenen ¢upmor TI/BURR
BROWN (P3T Nel, 2007 r.). B Hacrosuei crarbe NpeacrasneHbl
nekoropsie LLAM atoii dupmbl, NpepHasHayeHHble AN 3BYKOBOM
annaparypsi knaccos Hi-Fl, HI-END.

PCM54HP (iiena nopsiika 25
noai.), PCM34JP, PCMJ35])P,
PCM54KP — 16 paspsianble na-
painenpubie 1LIAIT co BeTpoeHHBIM
BBIXO/IHBIM OY . MuKpocxeMbl BbI-
HOJIHCHDI B 28-BbIBOHBIX KOPILyCaX
DIP (PCM54) unu 24-BBIBOJHBIX
SOIC (PCM35) ¢ 1iaHapHbIMU Bbl-
BOjjlaMu. MHKPOCXeMbl HOCTPOEHBL
HA OCHOBE BhICOKOTOUYHBIX TOHKOII-
JICHOYHbBIX HHKEJIh-XPOMOBbIX PE3UC-
TOPOB, UMEIOT GOJBIION JHHAMHYEC-
KNI JIHAlA30H, MAJble WCKaXKEeHUsI
1 nebosbiyio AuddepeHnanbHy 0
OHIMOKY JIMHCHHOCTH KO3¢hHLMeH-
Ta nepegaun. LIAIl paGoraior 11pu
PEKOMEH/I0BAHHDIX HAIPSKEHUSAX

nutanus +5 B (PCMS5) u +12 B
(PCM54). Ilorpemnocth ycra-
HOBKH BbIXOJ{HOTO HANPSDKCHUS B
Ji060i TouKe pabouero AuanasoHa
(FSR, Full Scale Range — no.btii
pasMax BBIXOJHbIX CHIHAJIOB) He
6oee +0,006%. Cxembl BKJIIOUE-
HUSI MHKPOCXEM M MX BHYTPEHHSIS
CTPYKTYpa IOKa3aHbl Ha PUCYHKe 1,
HA3HAYEHUS! BBIBOJIOB U UX OPUTH-
HaJ/IbHbie 0003HAYEHUS ITPUBE/ICHDI
B Tabmune 1.

B oranuue ot PCMS5, B HAII
PCMJ54 npeaycMotpena no/cTpoit
Ka YPOBHSI BBIXOJHOIO CUTHAJa,
COOTBETCTBYIOIIETO BKIIOYEHHOMY
crapuieMy paspsisiy MSB. ¥Ypo-

Benb MSB BK/IOUaeTcs npu noja-
Yye AOrMYeCKOH ¢/{IMHHIIb] HA BbHIBO,1
1 MHKpOCXeMbl, Ha OCTaJNbHbIX
BX0/laX 1IpH ITOM — JIOFU4ecKHe
Hy M. [last 3T0oro Moxer ucnonb-
30BaThbCsl CXEMa HOAKNIOUEHUS
BHEIIHUX 3JEMCHTOB, 00BCCHHAS
Ha pucytke 1 nyHkrupom. (A6Gpe-
Buatypa LSB (Least Significant
Bit) o6o3Hauaer MiaMil paspsi
BXOIHOTO 111 poBOro koga).

Ha BuyTpenneii crpykrype LLAIT
(cM. puc. 1) ormeuenbr: 16-paspsit
Hasl <JIECTHUYHASI» cXeMa 00pasio-
BBIX PE3HCTOPOB U GBICTPO/IEHCTBY-
ot kommyTtatop (16 bit ladder
resistor network and switches),
«TOKOBBIH» BBIXOA KOMMYTAaTopa
BBIBE/ICH Ha BBIBOJI 23 MHKPOCXEMBI,
OH MOXeT ObITh MOKJIOUEH KAaK
KO BHYTPCHHEMY, TaK M BHCUIHEMY
OY; a TaxKe BbICOKOCTAOMIIbHbBIN
HUCTOYHUK OGPA3IL0BOIO HANPSIXKCHUS
(Zener Voltage Reference).

OcHoBHbBIE MapaMeTpbl pac-
cMmarpuBaeMblx 1AIT:

— JAMHAMUYCCKHMH JUanasoH
96 nb (tun.);

— Hamnpsi>KeHue BXOAHbIX J0TH-
4eCKHUX CHTHAJOB BbICOKOFO YPOB
HA V= 2,4..5,25 B (coBMecTnMbl
¢ TTJI-KMOII);

— HanpsiZkeHue BXO/IHbIX JIOTH
4eCKUX CUTHAJIOB HU3KOrO YPOBHSI

vV, =0.08B;
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12 S 17 — BbiBObI 25, 23, 21 COBAVHAIOTCA MeXJly CO6O0M NPy OBYXNONSPHOM MUTAHUK UNWU NPK
< = Bxoa paHHbIX OHOMONAPHOM C HanpaxeHuem V.. He meHee 8,5 B;
| 13 16 — BbIBOgb! 19, 20 COeAUHAIOT MEXy CO6OI NMPU UCNONBL3IOBaHWM BbIXOAa V.
| Ecnv npefnonaraetcs paboTars B «TOKOBOM» PEXWME (CHUMATb BbIXOAHOM CUrHan
| 14 ——*{ 15 C BblBOfA 23), HEO6XOAUMO YCTAHOBUTL BHELUHMIA peancTop 3 kOM MeXay BuiBogami

19 1 21, a peauctop 1 kOM Mexay BbIBogoM 21 u 22,

Puc. 1. Bkmouernmne mukpocxem PCM54 n PCM55
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— o1H6Ka YCTAaHOBKH BBIXO/I-
nbix yposueit curuanos (Gain
Error) +2% (rumn.);

— omu6BKa yCTAaHOBKH HyJie-
BOI'0 YPOBHSI BBIXO/HOTO CHIrHAIA
(Bipolar Zero Error) +30 mMB;

— OTKJOHCHUEe TepeaaTOYHON
xapaktepuctuku [AIT oT naeann-
HOI nPsAMOIL, Upoxojsitiel yepes
uyaesoit yposeub (Differential
Linearity Error at Bipolar Zero)
0,001% 0T MAKCHUMaJIBHOIO pa3Ma-
Xa BBIXO/HOTO curiaia FSR;

— CyMMapHbiil ypoBeHb LIyMa
B nonoce 20 Ty — 20 kI'u (Noise,
rms) 12 mxB (run.);

— ypOBeHb HEJIMHEHHBIX MCKA-
»kenmit Ha yacrore 991 'y (THD,
Total Harmonic Distortion) orro-
CHTENbHO MAKCUMAJIBHOTO pazMaxa
BoixojH0ro curnajsa FSR —94
AD, TipH yMeHbIIeHHH BBIXOIHOTO
cutHana Ha 20 ab: —74 ab
(PCM54), —80 1B (PCMS55), Ha
60 ab: —34 n1b (PCM54), —40 ab
(PCM55) (tun.);

— BpPEeMSl yCTaHOBJICHHUSI BbI-
XOAHOIO CHrHasa npu ware 6 B —
3 MKC; HPH 1Iare Ha OTHTH MJIQ I
pasps (1 LSB Step) 1 Mkc;

— CKOPOCTb HApacTaHUsI Bbi-
xozH0r0 Hanpspkenns (Slew Rate)
Ha BhiBogax 19 (PCM54), 17
(PCM55) 10 B/ mkc;

— MaKCUMaJIbHbIi PasMax BbI-
XOAHOTO HANPSKEHUsT HAa BbI
pogax 19, 17 mukpocxem +3 B,
BBIXO/IHOIO TOKaA Ha BbIBojax 23,
21 Mukpocxem +2 MA;

— BBIXO/HOE CONPOTUBJIEHUE
10 «TOKOBBIM» BbiBOJAaM 23, 21
(Bipolar Output Impedance)
1,2 xOwm;

— JonyctuMpie paboune Ha-
npsokenus nnrtanus (PCM54,
PCM55) +(4,75..15,75) B;

— JMalla3zoH TeMueparyp
0..70°C.

PCM56P /U — 16-paspsiantiii
nocsepoareabubiii LIATT co BeTpo-
eHHBIM BBIXOAHBIM OY. Mukpo-
CXeMbl BBITOJHEHBI B 16-BhIBOA-
Hbix kopnycax DIP (PCMS56P)
i SOIC (PCM56U). Hanpa-
Kenue nuranus +(5..12) B, npu
HanpsbkeHnu +5 B notpebnsiemast
MoI1HocTb He npesbiaet 0,2 Br.
ITpeaycmoTpeHa KOPPEKTHPOBKA
VPOBHS! BBIXO/HOIO HAHPSIKCHUS,
COOTBETCTBYIOLLETO BKJAOUYCHHOMY
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Puc. 2. Cxema Bxmouenus mukpocxemol PCM56P /U (perynuposka ypoBHs
MSB npou3soaUTCS COrNAcHO cxeme Ha puc. 7)

paspsily MSB, ¢ nomMouwbio BHe-
muux ueneii (kak y PCM34),
4TO NO3BOJSIET MHHUMHM3UPOBATh
YPOBEHDb HENTMHEHHBIX HCKAXKEHHH
Npu MaJoM pasMaxe BBIXOAHO-
ro curuaga. CxeMa BKJIIOUEHUS
MHUKPOCXEMbBbI U €€ BHYTPCHHSIS
CTPYKTypa TpPUBEAEHbl Ha pH-
cyHKe 2. B cocTaB MHKPOCXEMbI
BXOJST: CXeMa ylpaBJjenus M
YCTPOHCTBO BBIPABHUBAHHUSA YPOB-
Hell BXOJHbIX JIOTHYECKHX CHIHA-

nos (Control Logic and Level
Shifting Circuit); upeoOpasosa-
TEJAb MOCJAEA0BATENbHBIX 11H(]-
POBBIX JIAHHBIX B HAPAJICABIBI
16-paspsanbiii koj (16 Bit Serial
to Parallel Conversion); 16 pas
paanbiit 6ydepubiii pernerp (16
bit DAC Latch); 16 paspsiubiii
LHAIl ¢ «TOKOBbIM» BBIX0O,OM
(16 bit IOUT DAC); BbIX0,1HO#
ONEPAIMOHHBIH YCHJMTCAb H Pe
sucrop o6patHoii cssizu. Hasna

Ta6nmua 1. Coorsercreme BoiBogoB mukpocxem PCM54 u PCM55

PCMy4 PCM3o

1 Trim — BbIBOA AJis1 BHEUIHHX UeneH 1HOACTPOHKH OreyrerByer

2 Bit 1 (MSB) — Bx0a nepBoro paspsiia 1

3 Bit 2 — Bxoa BToporo paspsyia 2

4, 24 [NC (No Connection) — He HOAKIIOHCH Orcyrersyer
5-17 Bit 3—Bit 15 — BX0oAbl TPETbErO...HATHANATOTO 315

pa3psiioB

18 [Bit 16 (LSB) — BX0/1 NCCTHAILATOIO paspsiia 16

19 Vi p— aHaNoroBblii BbIxoa BCTpoenuoro OY 17

20 Ry — BBIBO/ pesncTtopa o6paTtHOR CBsI3H 18
(FB — Feedback)

21 SJ (Summing Junction) — ulBepTHPYIOMMI BXO,1 19
BeTpoeHHoro QY )

22 [COMMON — o6uuiit (kopuyc) 20

23 Iy — «TOKOBBLE» Bbixoa LIAIL 21

25 I,po (BPO — Bipolar Offset) — Bbixojt s 929
KOPPEeKIMH BHYTpeHHero OV

26 +V . — TOJOKHTENBHOC HAUDSDKEHHE IHTAIHSI 23

97 MSB Adjust — BbIBOA ASI TO/IKAIOYEHUS oTCYTCIRYET
KOPPEKTHPYIOLLUX ITEMEHTOB i

28 —V . — OTPHIATEIBHOE HANPSDKEHHE NHTAHNSA 24
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YCHHS BBIBOJIOB MHKPOCXEMbl U
HX OpUIHHAALHDbIE O003HAYEHUS
HPUBCICHDBE HHXKE!

1 — (V) — orpunarenbHoe
HANPSDKCHAC HWTAHHUS aHAJIOTOBOM
YACTH MHUKPOCXCMDI;

2 — Logic Common — o6nHii
BHIBO;L (KOPILYC) A0rHYecKoil yacTn
MHKPOCXEMBI;

3 — (+V,) — nonoxurenbHoe
HAIIPSKCHHC HHTAHMS JIOTNYECKOT
YACTH MHKPOCXEMDI;

4 — NC — 1e nojKJjto4eH;

5 — CLK (Clock input) — Bxoa
TAKTOBbIX MUMIYJbCOR;

6 — LE (Latch Enable Input) —
BX0/1 ylipasienusi OydepHbiM pe-
FHCTPOM,;

7 — DATA (Serial Data in
put) — BXO/ 1OCJC0BATEJbHBIX
JIAHHDBIX;

8 — (=V,) — orpunarenbroe
HANPSHKCHHE HTHTaHUS J0IHYECKOkH
YACTH MHKPOCXCMbI;

9 — V. (Voltage Output) —
BBIXO,1 AHAJTOTOBOO CHIHAJIA;

10 — RF (Feedback Resis
tor) — BbIBOL pe3uCTOPA 0OpaTHOI!
CBSIZH;

11 — SJ (Summing Junction) —
WHBCPTRPYIOIMUI BX0/1 BCTPOCHHO-
ro OY;

12 — ANA COM - obwuii
BbiBOj| ( KOPHYC) AHAJIOTOBOH YacTH
MHKPOCXCMbI;

13 — 10OUT (Current Out) —
«TOKOBDBIH» BbIXO;L LIALL;

14 — MSB ADJ (MSB Adjust

MOJACTPONKH YPOBHS BBIXOIHOTO
CUTHAJA, COOTBETCTBYIONIErO Pa3
pagy MSB (cm. Bbiie);

15 — TRIM (Trim-pot Termi
nal) — BBIBOJL /U/IS1 OAKTOYEHUS
BHEIIHUX 1eTTel TIOACTPOHKH YPOB-
Hs MSB;

16 — (—V,) — otpunareibHoe
HATIPSDKCHHE MUTAaHUS AHAJIOrOBOMH
4aCTH MHKPOCXEMBI.

OcHoBHBIE TMapaMeTpbi pac-
cmarpuBaembix LHAIL:

— JAMHAMHWYECKUi#l gUana3oH —
11e mcHee 96 ab;

— Halps>XeHUE BXOJHBIX JIO-
FHYCCKUX CHTHAJOB BBICOKOTO
yposus 2,4..V, B;

— HaIIPsDKEHUE BXOAHBIX JIOTH-
YeCKHX CUTHAJIOB HU3KOTO YPOBHS
0..0,8 B;

— OLIMOKA YCTAaHOBKH BbIXO/{HO-
ro ypoBHsi CHTHaA0B +2% (Tum.);

— omubOKa yCTaHOBKH HYy.Jle-
BOTO YPOBHSI BBIXOAHOTO CHI'HAJA
+30 MB (tum.);

— OTKJIOHEHHC TePeAATOUHON
xapakteprctuku ATl or naeann-
Holt npamoit +0,001% ot FSR;

— CyMMapHblil ypoBeHb uryma
B nojoce 20 I'p — 20 xI'u 6 MxB
(tum. );

— VpoBeHb HCJIHHENHbIX MCKa
skeHuH Ha vacTtore 991 T'u orHocu-
teapno FSR: PCM36P K —-94 a1b
(make. —92 ab); PCM56P-] —
94 ab (makc. —88 ab); PCMS6P -
U —94 ab (maxkc. —82 nb);
PCM56P L —94 ab (makce. —

ment Terminal) — BbiBoa aas 80 B). [Ipu ymMeHblucHUN pa3maxa
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Puc. 3. O606ueHHan nepexogHas xapakrepuctuxa LLAN
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BbIXO/iHOTO cHurHasa Ha 20 4b
otHocuteibHO FSR ypoBeHb He-
JIMHECHHBIX UCKAXKeHWI yBCJIHYH-
Baetcst (otHocurenbho 110 FSR)
JUIsl BCEX HCIIOJHEHUI MHKPOCXeM
npuMepro Ha te xe 20 ab. Ilpu
YMEHBIIIEHUH PasMaxa BBbIXO/HOTO
curHasia Ha 60 xb oTtHoCHTENBHO
FSR ypoBenb HesnnHelHbIX MCKa-
skenuit ysesmunpaercst (oTHoOCH
respho 171000 FSR) npyMepro na
40 a1b. Haunyuuieli JuHeHOCThIO
obaajiaer ucrioHednne PCM56-K.

— BpEMsi YCTAHOBJICHHSI BbI-
XO/IHOTO CUTHATA Ipu tare 6 B —
1,5 Mmxc, mpu urare 1 LSB —
1 MKc;

— CKOPOCTb HapacTaHUsi BbI-
xoaHoro HampsikeHusi 12 B mke
(na BoiBOjE 9);

— MaKCUMaJbHBIH pasMax Bbl:
XO/THOFO HANPSDKCHUsT Ha BbIBOJIE
9 mukpocxembl +3 B;

— MaKCHMAaJbIbIH PasMax Bbl-
XOJAHOTO TOKa Ha BbIBO/IE 13 MUK-
pocxeMbl +1 MA;

— BBIXO/HOE COHPOTHBJICHUE
(BbiBoz 13) 1,2 kKOM;

— JIollycTHMOE padouce Halipsi-
xxenne +(4,75..13,2) B;

— morpebaseMass MONHOCTD
175 MBT npn HANPSKEHHW HTA-
Hust +3 B, 470 MBt upu +12 B;

Han6oJiec BaxKHbIMI APAMCTPA-
Mu AT 17181 BbICOKOKAYCCTBEHHON
3BYKOBOH aliapatypbl 110 MHe-
Huto umxenepos ¢pupmbl BURR
BROWN sBiisiioTcsi: ypoBeHb
HesmHeinnx nekaskennit (TT1D),
anddeperimanbias omuOKa Ju
neitHoctn (Differential Linearity
Error, DLE), oum6ka ycTaHOBKH
HYJIEBOTO BbIXO/IHOFO HAlPSIZKEHUST
(Bipolar Zero Error), usmeHcHis
napamerpos (speitdy) or BpemeHn
u reMnepatypbl U 3(hhCKTHBHOE
BPEMSI YCTAHOBJICHHST BbIXO,1HOIO
curnania. Ha pucynke 3 nokasana
0600LIEHHAS TEPEX0/HAsT XaPaKTe
pucTuka paceMatpuBaeMbtx [[ATl
(3aBMCHMOCTD BBIXOIHOTO HalPs-
SKEHUST OT 3HAYCHUI BXO;IHOTO 1Hd-
poBoro kozia). Ha pucynke ormeue-
HbI: MUHMMAJIBHLI H MaKCHMaJIb-
Hblif YPOBHH BBIXO/IHOTO CHIHAJA
(~FSR,2, +FSR 2 — 1LSB),
ypoBeHb auddepcHnuansbHoro
nyssi (Bipolar Zero), necraGuin
HOCTH YpoHTOB «cTyTieHek» (Offset
Drift), auddepennuanbtpiii apeiig
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HCPEIATOYHON XapaKTCPHCTHKN
(Gain Drift), yposenb BbIXOAHOr0
CHFHAJIA, JIOCTHFAeMblil TIPH JIOTU
YCCKUX CAMHHLIAX BO BCEX Paspsiax
(All Bits On). Ilotok mocaeoBa
TCAbHBIX JIAHHbIX, HOCTYHAIONIUH
na sxojy HHAIL, npeacraBasier coboii
TAK HAa3bIBACMbBIH <«;IBOWYHBIH 10
HOANMUTCADBUBIT KO», B TEPMHHO
aortin BURR BROWN — BTC
(Binary Two’s Compliment),
HCHOAb3YeMbIH B KOMIAKT-{HCKAX
AN KO IMPOBAHKS LH(MPOBBIX 3BY-
KOBDBIX CUTHAJOB U HCTIPABJACHUS
OHIMOOK CYMTHIBAINIST UHPOPMALIMH.
3nauchus koja BTC nokasanbr Ha
pHCYIIKe 3 110 OCH OpANHAT.

Ha pucynke 4 nokasanb 3a-
BHCHMOCTH YPOBHSI HCHAUHEHHBIX
HCKasKenuii Ha Bbixoge ILAIL B
HPOICHTAX OT PasMaxa BbIXO;IHOTO
AHAJIOFOBOFO CcHUTHAMa Tipu 16- u
14-paspsiaHom KBaHToBaHun. Kak
BILAHO U3 PUCYHKA, MUHHMAJIBHbII
TIID gocruractes npy MaKCHMaTb-
HOM pasMaxe BBIXOJHOTO CHrHasa,
coorperctsyioitem 0 n1b or FSR.
ITpn MeHbmHX YPOBHSIX BBIXOA-
noro curiasa THD nunelino Bos-
pactaet. Ha pucynke 5 mokaszansi
3aBHCHMOCTH YPOBHEH HEJTMHEHHbIX
MCKKCHHH OT 4aCTOTbI BBIXOAHOTO
CUrHauia 1pu MakcuMaabHoM (FSR)
n B 10 pas MeHblllcM ypOBHE Bbi
XO/{HOTO CUIrHAJA.

[nddepennnansias ommmbra
suneitnoctn (DLE), vkasannas
B 1epeude napamerpos LAIL Mo
et ObITh MUHUMHUSIPOBAHA [TYTEM
HOACTPONKH YyPOBHS BBIXO/HOrO
CUrHana, cooTBeTCTBYMEeMy MSB,
€ HOMOHIBIO HOACTPOCUHBIX PEZUC
TOPOB, 110IKJAKYACMbIX K BbIBOAAM
1, 14, 15. Oanako Ha npakTHKe 1St
TaKoil PCeryJMpoOBKH HCOOXOIMMO
BbICOKOTOYHOC H3MEePHTELHOE 000-
pyAoBaHHe Adisl 101a4n HeoOXo/n -
MbIx koo na HAITL n usmepenus
YPOBHEH BbIXOAHOrO curHajia. Ipu
ucnosbzoBanuun LAIL B cepuiinoft
anHaparype Takylo [polejypy
OOLIYIO HC HPOBOIST.

PCMS8P — 18 paspsaanbiii
HPCHHU3HOHHDbIH HOCJIe/[0BATEIb-
ot [LAIIL, BbinosHennbiii 8 28-
BoiBo/1oM DIP-kopuyce. Muk
pocxema oGecneuuBaeT HU3KUH
YPOBECHD HCJMHCHHBIX MCKaXKCHHI
063 DJICMCHTOB BHCHIHel 1HOACTPOH
KH VPOBHCH BbIXO/HOIO CHUIHAJA.
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Puc. 4. 3aBMCMMOCTbL YPOBHSA HENUHEWHBIX UCKAXEeHUA Ha Bbixoge LLATN
OT PU3Maxd BbIXOAHOIO GHANOTOBOro CUrHaNA
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Puc. 5. 3aBMCMMOCTB YPOBHS HENTMHEMHbBIX UCKUXXEHUMA OT YUCTOTbI

BbIXOQHOro cMrHana

JlaibHeiiliee yMeHbUICHHE YPOBHS
HEJIMHEeWHDbIX UCKAXKEeHWH BO3MOXK-
HO TyTeM NOJACTPONKM ypoBHEH
BBIXOAHOI'0 CHUrHaAa, COOTBETC
TBYIOIUX HETBIPEM BKJIOYEHHBIM
crapmum paspsizam (MSB, Bit2—
Bit4). ITAII nipeaHasHaueH ;115 UC-
TOJIb30BAHKUS B anliaparype Kiacca
HI-END u npodeccronaabhoii
3BYKOBOH TexHHKe. PexkoMenao
BaHHasi cxeMa BRJOucHust [[AII
npusejeHa Ha pucyHke 6. Haana-
YEHUS BBIBOJIOB MHKPOCXEMBbI:

1, 3, 4, 15 — CAP — BbIBOADI
HaKOMUTEJAbHbIX KOHEHCATOPOB
(Decoupling Capacitor), 0,1
MK®D, <«KepaMHKa»;

2,13 — (+V ) — nonoxuresn
HOE HAMPSIKEHUC THTAHUS;

5 — BPO — BbIBO/ 1O, ICTPOHKH
HYJIEBOTO HAIPSI)KEHUST BBIXO,IHOFO
curnana (Bipolar Offset Point);

6 — Im,.]. — «TOKOBDIH» BbLIXO,]
LIATIT (Current DAC IOUT);

7. 10 — RF1,2 — BbiBOIbI
BHYTPCHHCTO PE3HCTOPA 0OPATHOH
cssisu (Feedback Resistor);

8 — ACOM — o6mmin BbIBOJ
AHATOTOBBIX YCTPOWUCTB;

9, 20 — (—V_.) — orpHiaTean
HOC HATIPSHKCHHC [TUTAHNS;

11 — DCOM — 06mwmii BuIBOg
1t POBLIX HCHCH;

12, 14, 18, 21—-23 — NC — BbI-
BOIbl HE HCHOJb3YIOTCSE;

16 — CLK — BX0:1 TAKTOBbIX
UMUIVIALCOR;

17 — LE — Bxo0.,1 vipabjernus
OVGhEPHDIM PerucTpom;

19 — DATA — Bx0o,1 nocae108a-
TCJIbHBIX JIAHUBIX |

24.28 — B4..B1 ADJ, V,,, —
TEXHOJMOTHYCCKHE BbIBObl /1151
HOJAKTIOUCHHST BHCIIHX PE3HCTO
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Puc. 6. Cxema BxmoueHns mukpocxemsi PCM58P
(npu paborte B «TokOBOM» pexmme (663 BHewnero OY) coepunmTs seioas 7, 10, 8 mexay coboi)

POB HOJCTPONKH YPOBHCH BbIXO,T
HOI'O CHFHAJA, COOTBCTCTBYIONIHMX
BKJAOUCHHBIM paspsigam MSB,
Bit2—Bit4.

Pacemarpisaembre LLAIL xa
PAKTCPHIBVIOTCH CJC1YIOHTIIMHA
OCHOBHBIMH HAPaMCTPaMK:

— unamMuueckuii jguanason 108
ab Cru);

— HALPSDKeHNHE BXO,IHbIX CHT-
1HAJI0B BBICOKOTO yposhst 2.V B
(TT/1 KMOII cosmecTuMbie BXO
Abl);

— HAUPSIKCHHE BXOANDBIX CHI-
na108 nuskoro yposus 0..0,8 B;

— OHIMOKA YCTAHOBJICHHS YPOB-
el BOIXOHBIX curnago +1%
(i) (Make. +2%);

— cyMMapublii vposeub He
JHICHHBIX HCKROKCHHH HonyMa
(Total Harmonic Distortion + N):
OTHOCHTC/IDHO MAKCHMAABHOTO CHI-
nHata (0 1B) s PCMA8P —94 1b
(ruin): ;u1m PCMS8P J —96 b
s PCMABEP K —100 4b. Lpn
VMCHBHICHHH VPOBHA BbIXO,HOTO
curasta va 20 b THD+N yiesn
yipacres a 16..20 b B zauch
MOCTH OT HCHOSHCHITSE MUKPOCXCM.

Ilpn ganbheiilmleM yMeHbLIEHUH
YPOBHsI BBIXOjiHOro curtajsa (Ha
60 n1b) THD+N ysennuusacrcs
Ha 54..58 a1b. llpuBegenHbie
napaMeTpbl 06CCTIeYHBAIOTCST TTPH
takToBoii wacrore 176,4 kl'y
(44,1 k' X 4) Ha 4acTOTe BBIXO,T
Horo curnasa 991 T

— BpeMsl VCTAaHOBJECHHS BbI-
XO/HOTro TOKa npu mare 1 MA —
0,2 mkc (Tum.);

— MaKCHMaJIbHBIH /Uanasox
BbIxO/HBIX TokOB (Output Range)
+1 MA (run.) (Muu. +0,98 MA,
Makc. +1,02 MA);

— BBIXO/HOC COHPOTHRBICHUE
(Output Impedance) 1.2 xkOwm
Crun.);

— JOLYCTUMOE HANPSIKCHHE THi-
tanus 4.75..5,5 B, —(10,8..13.2) B
(noMuHabHbIC 3HAuCHUsS > B,
—12 B):

— rnoTtpebaseMasi MOIUIHOCTh
0,4 Bt (npit noMuHaIbHbIX HANPSI-
JKCHUSIX HCTOYNUKOB NMHTAHUS);

— J[HAMA30H paboYHuX TeMIepa-
Typ —30..70°C.

[ HOAHOLEeHHOTO HCTIONb30-
Banns paccmarpusaemoro LIATL

HeoOxouM BHemnuit QY. Ha pu-
cynke 6 Brinouenne OY OPA602
¢upmbl BURR BROWN tiokasa
HO B BHje ommH (cxema o6Beie
Ha nyuktupom). Koapdunment
yeusieHust QY 1npu Heloab30Bannu
BHVTPEHHETO PE3UCTOPa OOPATHOM
CBSI3H MpHMepHO pased —RF 7
~RBoix = =3 1,2 = —2,5. Ilpnu
HEOOXOHMOCTH M3MCHCHHSI KO-
apdunmenta yeuneuunst QY Byt
PCHHHIT PEe3HCTOP 0OPaTHON CBsI3H
RF He ncnonbsyor, a BuiBo, bt 7 1
10 coeaquusiioT ¢ BhIBOIOM 8. Bhe
IIHHIT pesnucTop oOpatioi CRA3m
HOAGHPAIOT C VYCTOM BBIXOTOTO
conporusaenus AIL =1, 2 kOwm;
OH OKa3blBACTCS BKJAIOYCHITBIM
MEKY «TOKOBbIM» BbiX0,10M [LAIl
(BbIBO 6 MUKPOCXEMbI) H MHBCP
THPVIOULUM BXOA0M BHCHIHCEO
OY. llokazamibie na pucvike 6
PESHCTOPLI HOJACTPOIKH VPOBHCIT
BbIXO1HOTO curiaaa ATl coor
BETCTBYIOLIME HCPBBIM YCTHIPEM
crapmuM paspsigam (00BEACHDI
OYHKTHPOM), OOBIYIIO HC HCHOD-
sytores. Oanako upH HeoO6Xo/m
MOCTH HOJVYCHHS HAWJAYUITIX
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100 KOM

Trim 16 1-Vs

470 kOm 200 kOm

MSB Adjust 14

Puc. 7. YnpouieHHbI meTopn
NOACTPOMKM BLIXOAHOIO YPOBHS
cUMrHana

noxKasateJsieil annapatypbt IO ypos-
HIO HCJAMHEHHBbIX MCKAXKEHMI Ha
MAJIOM CHIHANe MOXHO TTPOBECTH
HOACTPOHKY, A/ Yero HeoGXoaAuM
TeHepaTop COOTBETCTBYIOIMX KO-
JoB BTC, nojaBaeMbix Ha BbIBOJL
19 MUKpOCXeMbI, 1 BbICOKOTOUHBIH
1 poroit BoMLTMETP /JIS1 U3Me-
pEHUS BbIXOJAHOrO HalPsI>KEHHS]
IIATI, yto Ha npakTUke TPyAHO-
BBITOJAHHMO.

PCM61P — 18 paspsiaHbiii
nocaepopateabubiii IAIl 6104-
KETHOTO Kiaacca B 16-BbIBOAHOM
DIP-kopiryce. Mukpocxema mos-
HOCTBIO coBMecTUMa ¢ PCMS6P no
LOKOJEeBKe, HAa3HAYCHHIO BBIBOIOB
U CTPYKTYpe, ITOKAa3aHHbIM HAa
pucynke 2 (3a HCKJIOYEHHEM KO-
auyectsa paspsigos LAID. Tlpu
BeeM napamerpel [HATT PCM61P,
OTJIMYAIOIIHECA OT COOTBETCTBYIO-
ux napamerpop PCMa6P:

— JAUHAMUYECKUH AHalas3oH
108 ab (tum.);

— HanpsiKenue BXOIHBIX CHUI-
HAJ0B BbLICOKOro yposBHs1 2. VL
B, cosmectumocts ¢ TTJL-KMOII
(ans PCM56P Takasi coBMeCTH-
MOCTb HC TapPaHTHPYETCs);

~— CyMMapHblii YPOBCHDL 11YMOB
He HOPMHPOBAH, HPUBEAEH LIYMO-
Boi napamerp IDLE CHANNEL
SNR (oTHouicHHe CHUTHAML/ HIyM
NpU MaKCHMAJbHOM pa3Maxe
BbIXO/HOIO curHana) = 112 1B B
nonoce yacrtor 20 I'm — 20 kI

— YPOBCHb HCJWHCHHbBIX UCKa-
»keuuit Ha yactote 991 T'ip oTHOCH-
teapbHo FSR: amg PCM61P —88
ab (makc. —82 1B); PCM61P-J —
94 1b (makc. —88 1B); PCM61P
K —98 nb (make. —92 aB). Ipu
yYMeHbIHeHUU PasMaxa BbIXOAHOI'O
curnasia na 20 ab orHoCUTEABHO
FSR yposenn nesmHeiiHbIx ucka
JKeHHH yBCAMUMBACTCS IS BCEX
nenonHenui Ha 15..18 ab. Tlpu
YMEHDBIICHUH PasMaxa BbIXO/HOTO
curdasa Ha 60 ab otnocutenbHo
FSR yposenb Hennueinbix uc-

P16

(TakToBbIE

UMY SbChbi)
alasndll #5360 TN €3 £ 63 GO0 53 .00 62 Y 6

P17
(MiMnynbebl /

/L

CHUTBLIBAHUSA)

Puc. 8. BpemeHHble guarpammbl IOFMHECKUX CUrHanos Ha sxogax LLAIN

>25 He

NaHHbie XLSB

A )

«—ra—>
>15 HCe >15 He

TaxToBbIE
MMNYNLChI

- ——>
>25 He >25 He >5 He
>60 He $.e

Wmnynbce:
cuMTeIBaHUR

-—
\>15 HC

«— >OavH TakT —» «— >OOuH TaKT —p

Puc. 9. CuHXxpoHu3auus normyeckux curHanos Ha sxogax LLAMN

KaXKeHH /11 BceX HCMOJAHEHU
ysenuuuBaercs Ha 56..58 ab.

BelienpuBe/ieHHbie JAHHBIE
obecrieunBaoTcst 6€3 Kakux Ju6o
MO/ICTPOCK BHEIIHWMM 3JICMEHTa-
mu. OpHaKo, KaK WU sl JIPYTHX
mukpocxeM, THID MoxHO CHU3UTD
MOACTPOMKON BBIXO/IHOTO YPOBHS
CUTHasa, cooTBeTcTRyIONero MSB.
Dupma pekoMeHyer H yrpoieH-
Hbli MeTo/ NoAcTpoiiku (cxema
MOKJTIOUEHUST BHCILTHIX PE3HCTOPOB
npHBeeHa Ha PUC. 7), KOTOPBI
peasusyercst ToJbKO Hpu pabore
ITAIT B coctaBe annaparyphbl, Ha-
npumep CD-npourpoiBarens. s
ATOTO HY)XCH MCTIBITATEIbHBIN JHCK
¢ TPEeKOM, Ha KOTOPOM 3allHMcaH
rapMouudeckuii curian 1.3 kl'u
¢ ypoBHeM mopsgka —60 ab ot-
nocutenbiio FSR. Tlogas Ttakoit
curian Ha sxoj LLAIl, uamepsior
THD Ha BbIXOAe MpoUrpbiBatens,
3aTeM MO/iCTPOWKOH BHELIHEro
nepementoro pesucropa 100 kOm
AOOUBAIOTCS MUHUMyMa HCKaXke-
Huil. Takylo MOACTPOIKY MOXKHO
MPOU3BOJAUTD /s pa3jHuYHOH
3BYKOBOH anmapatypbl BBICOKOIO
KJacca, B KOTOPOH HCIOJb3YIOTCS
ITAIT dpupmer TI, BURR BROWN
¢ BO3MOYXHOCTBIO NOACTPOIKH
ypoBHs MSB. kak paccMOTpeHHBbIE
B CTaTbe, TaK M JAPYIHX TUIIOB.

Y HEKOTOPBIX PACCMOTPEHHbIX
HAIl uMeroresi aHANOrH ApPyrux
(bupM, B TOM uncJie nosHpie (¢ coB-
[aICHUEM Ha3HAYEHUIl BbIBOAOB).
Hanpumep, aus PCMS6P cyiiec
TBYIOT monbiil anasor AD1856 u
yacTHYHbIA aHasor AD766 gupmbl
Analog Devices.

B 3ak/0yeHue OCTAHOBHMCS
Ha OCOGEHHOCTSX 11 HAapaMeTpax
JIOTHUECKHX CHIHAJIOB Ha BXO/IaX
pacemorpennnrx 1LAIL Ha pucyn
Kax 8, 9 npuBe/ieHbl BPEMEHHbIC
JINArPaMMbl TAKTOBbIX WMIIYJ/IbCOB
(Clock), noroka uudpoBbIx jali-
Hbix B hopmare BTC, umityabcos
cuntoiBanus (Latch Enable).
BpeMenubie napamerpbt Ha pu
cynkax jganbt aqsi [IAIT PCM61P.
ITo aaunubm ¢pupmbr BURR
BROWN, MakcuMasibHasi 4acTo
TA TAKTOBBIX UMITYJILCOB /151 9TOH
MHKpoOcxXeMbl pasHa 16,9 My,
KOTOPAst SIBJSIETCs! HIPOM3BEICHUCM
NMPUHATOH B ay/IMOTEXHUKC CTal-
JAPTHOR 4acTOThl AMCKPeTH3AIMH
44,1 kI’ na 16 n 24 (uavny 24
Pa3psAHOTO KO,I0BOIO CJIOBA), T.€.
44,1 x 16 x 24 = 16,9344 MI'.
IIpn takoil TaktoBOoH uacto-
T€ BO3MOKHO tipeoOHpasoBaHne
24-pa3psaanblX MHPPOBBIX [OTO-
KOB, HCCMOTPSl HA TO, YTO caM
HATL — 18 paspsiaHbiil.
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NIOKAJIN3ATOP HEUCNPABHOCTEN
SFL2500: DPDEKTUBHOE
U HEQOPOIOE PELUEHMUE

ANa PEMOHTA

HA KOMNOHEHTHOM YPOBHE

Uropsb Puikos
r. Kypck

CerogHsa AN TeCTUPOBAHMS 3JIEKTPOHHBIX U3 ENIUA NPUMEHseTcH
HOBbIH KJIGCC AMArHOCTUYECKUX NpUBopoB — cUrHaTypHbIe aHaNu3a-
TOpLI, 06ecneunBalowmue 6uictpoe u 3¢pPpexTuBHOoe obHapyxenue
HEeUCcNpaBHOCTeH B 06ecTOUEHHbIX QHANOroBLIX U UUGPPOBLIX y3nax.
K aTomy Knaccy oTHOCUTCH NPOU3BOAMMbBIN Komnanuei «Costect ATE»
npubop SFL2500, o xoTopom u nonaeT peus.

CNMPABKA O KOMIMNAHMM

00O «Cosrect ATE» obpasosaro 8 1991 1., u yxe 6onee 15 ner ycnewso pa-
60TaeT Ha POCCUIHCKOM M 3aPYBEXHOM PLIHKAX 3NEKTPOHHOTO 06OPYAOBGHMS.
B 2002 r. xoMnaxus noayumna ceprueuKaT COOTBETCTBMSI CHCTEMbI KaYECTBa

mexgyHapoaHomy ctanaapty 1ISO-9001:2000, noarsepxaciowmii BbiCOKMA ypoBeHb
Npeanaraemeix M peanMsyemeix komnanuen pewenmi. «Coerecr ATE» — nonHonpas-
HBIIA YNeH M@XAYHOPORHOW GCCOLMOLMM 3NBKTPOTEXHUYECKON M BNEeKTPOHHOM NPo-
muiwnenHoctu IPC. Bce o6opynosatime, nocrasnsemoe npepnpustmem, obecneunsa-
©TCH TeXHUYECKOM TOAAEPXKOH, FTAPAHTHIAHBIM M NOCNEraPAHTHHHBIM 06CHY)K_MBGHHOM
HQ BECh CPOK ero cyX6bi.

00O «Coerect ATE» paboraer 8 Taxux 061aCTSX NPOMBILNEHHOCTH KAK, 3NEKT-
POHHGAS, OBTOMOBMABHAR, XMMUYECKAS, OBMALMOHHASR, OBOPOHHAS, TeNEeKOMMYHHKA-
UMOHHGA M T.0. 30 Bpems paboTsi KOMNAHWK CHOPMHMPOBARKCEH Criegytowme chepbl
BeSTEeNbHOCTH:

— Ttecrosoe o6opypoBaHMe, BKMHOYOS Pa3paboTKy M M3roToBneHue TecToBbiX
ananrepos, pa3pabortky recrosoro [O ans KOKTPONA KGYECTBA BbiNYCKABMBIX M3AENUI
HO PA3NIMYHBIX 3TANAX TPOM3BOACTEC;

— obopynosaHmMe ans NOBEPXHOCTHOFO M CKBO3HOTO MOHTGXT;

— obopynosarme pis NPOM3BOACTEG MUKPOBSI@KTPOHMKM;

— ob6opynosanme ana HCNLITGHMA HO BO3REHCTBHE OKPYXaIOLL@H Cpefibl M Mexa-
HUYECKMX BO3REHCTBUNM;

~ obopyposanmne pna obpaborkm kabens u onpeccosku koHTakToB Ha kabensy;

— KOMMOHEHTH M KOMNAEKTYIOWME Ans TPOM3BOACTEA M3AENUH INeKTPOHHOM
NPOMbILIBHHOCTH;

— obopynosaH1e No AMArHOCTUPOBAHMIO GBTOMOGMABLHOM 3MEKTPOHWKH M 3NeKT-
poobopyaosaHmMa HQ CTAAMM NPOM3BOACTEG M CEPBUCHOTO OBCTYXHBOHMS, POSIUKOBbIE
CTeHab NPOBEPKM TOPMO3IHBIX CHCTEM GBTOMOBMNEH, CTeHfibl perynMpoBKH NOPaMETPOB
cxopa/passana Konec, perynMpoekK ceera ¢pap asTomobuns.

— cobcreentbie paspaborxu M npoussoacTeo.

[peanpusitue «Costect ATE»
y>Ke B TedeHHe 15 /€T ycCIemHo
pa6oTaeT Ha POCCHIICKOM M 3a-
py6e’KHOM phIHKAX 3/1€KTPOHHOIO
o6opynoBanusi. [lepBoHauanpHOM
cepoit nesITETBHOCTH KOMIIAHUM
6BLJIO TapaHTUHHOE M TOoCJera-

paHTHiiHOE O6CTy>KMBaHHe IepCco-
HaIBHBIX KOMITBIOTEPOB U OPrTeX-
HUKH, PEMOHT IIUPOKOrO CIEKTpa
MPOMBILLJIECHHOTO 3J€KTPOHHOIO
060py/IOBaHHSI OTEYECTBEHHOIO
W MMIIOPTHOTO NMPOM3BOACTBA:
cranku YIIY, 6n1oxku nurtanus,

NMPOMBINIJIEHHbIE KOHTPOJLJIEPHI
U T. 1.

ITocko/bKy OCHOBHasi 4acTh
PEMOHTHPYEMOIO IMPOMbIILIEHHOTO
o60opynoBaHusi 6bljia UMIIOPTHOTO
TIPOM3BO/ACTBA, TPH €€ AMATHOC-
THKE MBIl CTOJIKHYJUCH C OTPOM-
HBIM Pa3HO06pa3reM MMIIOPTHBIX
KOMIIOHEHTOB, Ha KOTOpBblEe B TO
BpeMsl OTCYTCTBOBajiu 6u6./HO-
T€KU U TeXHUYECKUE ONMHCAHMUSI.
[Ipo6reMoii 6bLTI0 M TIOJTHOE WK
JaCTHYHOE OTCYTCTBHE PEMOHTHOIA
JIOKyMEHTAIMH.

st TUarHoCTUKH W PeEMOHTA
CJIOXKHBIX 3JIEKTPOHHBIX MOAYyJIeii
MBIl NPMMEHSIJIM TPAJHIIHOHHOE
na6opaTopHoe 060pPyAOBaHHUS
(ocunnnorpadel, My IbTHMETPHI,
TecTepol U T.4.). Oanako paboTta
¢ sa6opaToOpHbIM 06OpPY/IOBAHM-
eM Tpe6yeT 1IOJIadyu IMTAIOILETro
HamnpsiKeHUuss Ha AedeKTHBIE
MOZAYyJH, 4YTO He6€30TacHO, a
4acTo Ja’ke HEBO3MOXKHO U MO-
JK€T NPHUBECTH K BBIXOJY W3
CTPOS MCIIPABHBIX y3JIOB MOJY.JISI.
Kpome Toro, ans ycmnemsoro
IIpUMeHeHUsI 3TOro o6opynoOBa-
HUsl TpebyeTcss Hajudue JIOKY-
MeHTalMH: TPUHIIUIHAJIbHBIX
cxeM, COODOYHBIX UepTexeid, a
TaKXe BbICOKasi KBaluduKanus
CEPBHCHOTO TIEPCOHAIA.

Bce 3to craHoBUNOCH TOpO#
HEIIPEOJOJIMMOM Nperpaziod s
obecriedeHust GbICTPOro M KadecT-
BEHHOIO PEMOHTA M JIMATHOCTHKH
3JIEKTPOHHOTO 0GOpYAOBAHUS.
He co6upasicb MUPUTBCS C 3THMH
npo6ieMaMu, Hallle TPeIPHsITHE
NMPUCTYIIKJIO K IIOMCKY yHUBED-
CaJIbHOTO PEMOHTHOTO 060pYAO-
BaHMsI, CIIOCOGHOTO 06ecreduTh
PEMOHT pa/JMoanmapaTypbl CHJIaMH
CEPBHMCHOIO TIepPCOHAJIA CpeaHei
KBIM(PUKANMH, HE UMest TIPU 3TOM
J[OKYMEHTAL[HH.

B mnpenbiayuiue gecAaTuiaeTus
JIISL AMarHOCTHKH CEPUITHBIX 3JIEK-
TPOHHBIX U3J€NUil OTeYeCTBEHHAs
MPOMBIILJIEHHOCTD MCTIOJH30BANA
crienyajJu3ipPOBaHHBIE TPOrpaM-
MHpyeMble CTEHIbI, a TAK)Ke pa3-
JIMYHBIE yCOBEpIIEHCTBOBAHHbIE
TecTepbl ¥ TPOGHUKH /IS TIOUCKA
HeucnpasHocTel. Ho cymectBen-
HBIIT pOCT (PaKTOpa <ILJIOTHOCTD
MOHTa)ka,/CTOMMOCTb» W GBICTpast
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MOAM(UKAIMST SJIEKTPOHHBIX M3/16-
Juil cAesalu NporpaMMHpyeMble
CTEH/IbI 3KOHOMHYECKH Headdek-
THBHBIMH JIa’Ke B CEPUITHOM TIpO-
H3BOJICTBE.

[TosToMy MBI O6GpaTHiiu BHM-
MaHHe Ha ONBIT 3apPYOEKHBIX IIPO-
U3BOJUTEJIEH TECTOBOro 060PY/II0-
BaHus. B 1993 r. MbI 3akaouunn
corjalleHue ¢ aHTAUHCKOH KaM-
nanueir Polar instruments Ltd.
O IPOJBUXKEHMM ee TOBApOB Ha
POCCHIICKOM DBIHKE, U IPHQGPETH
JUIs1 CBOET0 CEPBUCHOIO IE€HTPaA
npu6op POLAR T3000 — ino-
KaJIU3aTOp HEHCIIPaBHOCTEH Ha
KOMIIOHeHTHOM ypoBHe (curna-
TYpHBIH aHamusatop). [Ipubop
OKa3ajcs o4eHb 3¢pdeKTHBEH
A7s1 NOMCKAa HEHCNPaBHOCTEH B
3JIEKTPOHHBIX HU3JIENUsX 060
CJIOKHOCTH, U /IO CUX TIOp TIpH-
MeHSIeTCS HANIMM CEPBHCHBIM
HEHTPOM JJI51 TUArHOCTUKH MaTe-
PHMHCKUX U niepudepUiHbIX TJIaT,
NMPOMBIILJIEHHBIX KOHTPOJIJIEPOB,
ClellMaJIM3UPOBAHHOM anmapa-
TYPHL.

Oco6enHocTh 3TOro npubo-
pa 3aKJI0YaeTcss B TOM, YTO OH
TI03BOJIsIET TECTHPOBATH LH(PPO-
Bble UM aHAJIOTOBHIE ILTAaTHhl 6e3
JIEMOHTa)Ka KOMIIOHEHTOB M [O-
Jladd TUTAIONIEr0 HATPSKEHUS.
[Ipu6op caM mopmaer cuUrHAJIBI
6e301macHOro ypOBHSI M 4acTOTHI,
HeoOXO[UMbIE JJIS MOCTPOEHMSI
CUTHATyPbl, KOTOPHIE BHIBOASITCS
B rpaduyeCcKOM BHJIE HA €r0 K-
paH. CUrHaTypHhl 7S pa3/IndHBIX
KOMIIOHEHTOB UMEIT pa3Jiny-
HYI0 ¢opMy H, TakuM o6pasoM,
JIETKO pacmo3HaloTcss. HakJIoHbI
CUTHATYp M JTMAMETPHI 3JLIHTICOB
Ha 3KpaHe 3aBHCST OT HOMMHAJA
TeCTHPYeMbIX KOMIIOHeHTOB. [Ipu
no60it HeucnpaBHocTH dopma
CHTHAaTyp KOMIIOHEHTOB CHJIBHO
MEHSETCs, MO3TOMY BH3YyaJIbHOE
ornpejejeHUe HEHCIPAaBHOCTH
CTaHOBUTCS MPOCTHIM M CBOJUTCS
K CpPaBHEHHIO CUTHATYp, NOJyda-
€MBIX OT IIPOBEPSIEMOTO M3JIEJIHS,
C 3TAJIOHHBIMH.

3a nocienHue TOABI HAIIUM
MpeNpUsiTHEM OBLIO MOCTABJIEHO
Ha POCCUICKHUII PBIHOK, a TAK)KE B
benopyccuto, Ykpauny u Kasax-
ctan Gojee 200 J0KanmM3aTOPOB

veucnpapHocteii POLAR T3000,
POLAR PFL760 u POLAR
PFL780. 3Ttu npu6Gopbl HAULIM
HIHPOKOE TPUMEHEHHE B CEPBHC-
HBIX IIEHTpaxX MOGHJIbHOUW CBSI3H
U peMOHTa GBITOBOH TEXHUKH,
B PEMOHTHBIX IO/IPa3/€IEeHHAX
npennpusiTuii aBTOMOGHJIbHOI
MTPOMBIILIEHHOCTH M TIOCTABIMKOB
ABTO3JIEKTPOHHUKH.

YuuTbiBasi ONBIT PEMOHTA U
JIMATHOCTHKH ILJIAT PATUO3TEKT-
POHHOW anmapaTypbl, HAKOILTEH-
HBIi HAlOlHM NPeANpUSITHEM, U
MOTPEGHOCTb POCCUIICKOTO PHIHKA
B TIPOCTOM, YHHMBEPCAJIBHOM U
BBICOK03((HEKTHBHOM TECTOBOM
o6opynoBanun, OOO «Costect
ATE»> paspa6otano npu6op SFL
2500 (Sovtest Fault Locator) —
JIOKAJIM3ATOP HEMCIIPABHOCTEH Ha
KOMIIOHEHTHOM YPOBHE.

10 nosi6pst 2006 r. OO0 «CoB.-
TecT ATE» ObL1 BBIAaH TIATEHT
MdenepalbHOll CAyXOH IO MH-
TEJUIEKTYaIbHOM COOCTBEHHOCTH,
MaTeHTaM ¥ TOBApHBIM 3HAKaM
(POCIIATEHT) 3a Ne58235 Ha
YHHUKATbHbII MPpHGOP COOGCTBEHHOI
pa3paboTKil — JIOKAJIM3aTOp He-
HCIPABHOCTEH HAa KOMIIOHEHTHOM
ypoere SFL 2500 (Sovtest Fault
Locator 2500).

ITpousBoacTBo mpubopa op-
raHM30BaHO HA HAIlleM TPeIpH-
SITHM C YY€TOM OIBITA MOCTABOK U
BBO/Ia B SKCILTYaTalMIO y HAIIUX
3aKa3YMKOB TEXHOJIOTHYECKOTO,
TECTOBOTO W MCHBITATENBHOTO
o6opynoBaHusi. [[ns M3TOTOB-
JieHusi puGOpPOB NPUMEHSIIOTCS
nepenoBbie TexHosoruu. COopka
MEYATHBIX Y3JI0B TPOU3BOJMTCS
aBTOMATHYe€CKH C TIPUMEHEHHU-
€M CHCTEeMbl aBTOMAaTHYECKOI
YCTAaHOBKHM KOMIIOHEHTOB TWS
Quadra Laser v KOHBEKIMOHHOM
neuyn kamepHoro tuna TWS-800.
B cooTBeTCTBHM ¢ TpeGOBaHUSIMU
ISO 9001:2000, neiicTByIOWEH
Ha npexanpusituu ¢ 2002 r., wu
PEKOMEHJAIMSIMU CTAH/IAPTOB ac-
corpanuu 1PC, uneHOM KOTOpO#
MBI SIBJISIEMCSI, TEXHOJIOTHS! TIPOM3-
BozcTBa npu6opos SFL2500 npe-
JIlyCMAaTpHBa€eT KOHTPOJIb KauecTBa
Ha BCeX 3Talax IPOU3BOJACTBA.
IIpu 9TOM HCNONB3YETCST CJETY-
o1ee 060py/I0BaHKE:

Puc. 1. Mpu6op SFL2500

— ELX6146 (MicroCraft,
Snonusi) — TecToBas cucTeMa C
MOJBM)KHBIMU  ITPDOOHUKAMM ISt
TECTUPOBAHMSI NIE€YATHBIX TIAT;

— KY3020T (Koh Young, Ko-
pest) — cucTeMa KOHTPOJIS KauecT-
Ba HAHECEHHS MAsLIbHOM MACTHI,;

— M22XDL (Marantz, fno-
HHUSI) — CHCTeMa aBTOMATH4YECKOro
ontudeckoro kKourpossi (AOI)
COOpaHHBIX MOAYJIEH;

— PILOT (Seica, Utanmus) —
TECTOBasi CHCTEMA C TTOIBMXKHBIMU
MpOGHUKAMU 1151 BHY TPHCXEMHOTO
TECTHPOBAHMSI COGPAHHBIX 3JIEKT-
POHHBIX MOJyJei.

Co6pannbie npuboOpBl MOJ-
BEPraloTCcsl UCIBITAHUSIM Ha YC-
TOHYUBOCTh K KJIUMATHYECKHM
M MEXaHUYECKHM BO3JIE€UCTBHUSAM.
[l 3TOTO MCHOMB3YIOTCS HUMEIO-
HmMecss Ha HalleM TNPEATPHSITHH
KauMaTHdyecKass kamepa VCL
6003 (Votsch, TFepmauus) u
pubpoctena TU 51120 (Tira,
TFepMmanusi).

B ocHoBy pa6oTtel mpu6opa
SFL2500 (cM. puc. 1) monoxken
MEeTOJi aHAJOTOBOTO CHUTHATYP-
Horo ananu3a (ASA), KoTOpBIii
uHorga HaspiealoT MeTonoM Ul
(nanpspxenue—Ttok). CyTh MeTONA
3aKJIIOYAETCsT B TOM, 4TO MpuGop
BbIBOAUT Ha nBeTHol MKK-skpan
BOJIbTAMIIEPHYI0 XapPaKTEPHCTH-
Ky (cMrHaTypy) aHaJIM3upyeMOoii
€N, KOTOpPasi CPAaBHUBAETCS C
STAJIOHHOM. DTA/JIOHHASI CHTHATYPa
MOXeT OBITh TIOJIy4€Ha OT UCTIPAB-
HOro MonyJsi (ipuGop MMeeT IBa
KaHaJla) WIH U3 alb60Ma 3TaJOH-
HBIX CHTHATYp, TOCTABJSIEMOTO C
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npu6opom. Kpome Toro, mpu6op
uMeeT COGCTBEHHYIO aMsITh Ha 128
curHatyp. Takum o6pa3oM, MOKHO
CO3/1aBaTh AJTOPHTM MOCIeI0Ba-
TEJTBHOr0 ONpOCa KOHTPOJbHBIX
TOYEK HA TECTUPYEMOM MOyJE,
4TO O4eHb Y/IOGHO IIPH OTCYTCTBUH
STAJIOHHOM ILIATHI, MJIM B CIy4ae,
KOT/Ia 3JIEKTPOHHbBII MOIY/Ib CJIO-
JKEH.

Or/inyKe CUrHATypbl NPOBEPS-
eMo# LIelH OT 3TaJJOHHOH TOBOPHT
0 HaJW4YuH¥ HeUCIIpaBHOCTEH B
nanHou 1ermd. CpaBHeHMe CUTHA-
TYP BBITIOJHSIETCSI aBTOMATHYECKH,
T.e. mpu6op COOOIIAET pe3yJbTaT
cpaBHenuss («rojien/He ToOfIeH»).
IMopor pasnuyenusi (I0MycK) cHr-
HaTyp 33/1a€TCs! ONMEepaTopoM, YTO
MO3BOJISIET YCTaHABIUBATH JIIOGYIO
rIy6MHy CpaBHEHUS.

Jlns npuMepa, CHrHaTypa pe-
3uCTOpa — MNpsMasi JIMHUS, KOH-
JIEHCAaTOPOB H KaTylIeK UHAYKTHB-
HOCTH — OKDYXHOCTH M 3JIUIICHI
TIOJIYTIPOBOTHUKOBBIX [TPHOOPOB —
CUTHATYPHI ¢ «KoJieHOM», Haxsion
CUTHATYp ¥ JMaMeTp 3JUIHIICA 3a-
BUCAT OT HOMMHAJIa TeCTUPYEMBIX
KOMINOHEHTOB (cM. puc. 2).

)

AHanM3 CHTHaTyp [O3BOJSIET
OLIEHUTDH BCE THUIBI 3JIEMEHTOB:
a”aJoroBble, LIM(QPOBBIE, 3JEKT-
poMexaHudeckue W T.A. Hampu-
Mep, GOJBIIMHCTBO AE(EKTOB
IU(PPOBBIX MHKPOCXEM MPOSIBJISI-
€TCs] U3MEHEHUEM XapaKTePHCTHK
BXO/IHBIX / BBIXOJTHBIX KAaCKa/I0B,
o6pBIBaMH WM yTeYKaMHM, a HeHc-
[IPaBHOCTb TpaHcgopMaropa WM
3JIEKTPO/IBUTaTe sl BBIPaXKaeTCsi B
H3MEHEeHHM CUTHATYyPhl BCIIE/ICTBUE
H3MEHEHHSI CONPOTHBIECHUS WM
UHAYKTHBHOCTH 06MOTKH. Kpome
Toro, ASA — 3a4acTyo eJHHCTBEH-
HBIl coco6 MPOBEPKH HEU3BECT-
HBIX 33Ka3HBIX MHKPOCXEM.

Jns rectnposanusi SMD-koMm-
TIOHEHTOB HAa IEYaTHBIX IJIaTax
B JIOKAJIHU3aTOpe HEHCIPaBHOC-
Tell npenycMoTpeHa (QyHKUIUS
RLC — pacno3naBaHue THIIOB
KOMITOHEHTOB M OTpe/ieJIeHHe WX
HOMHHAaJIOB.

C moMonpIo METO/1a aHAJIOTOBO-
TO CUTHATYPHOI'O aHA/IN3a MOYKHO
JIOKQJIN30BaTh HEUCMPABHOCTH B
3JIEKTPOHHBIX MOJYJSX, HE MMesi
UX TIPUHIMNHATBHON CXeMBl H
Ja’ke He 3Hasl uX Ha3HaYeHus,

6)

a)

www.elep.ru

YTO OCOGEHHO BaXKHO TIPH PEMOHTE
UMIIOPTHOTO O6OpPYy/NIOBaHUsI, Ha
KOTOpOe B MMOJABJASIOHIEM O60Jib-
HIMHCTBE CJIy4aeB OTCYTCTBYET
JOKYMEHTaLUsi U KOTOPOe, Kak
NPaBUJIO, yCTapesjo U CHSATO C
TeX06CTy>KUBaHUS (PUPMOIi-TIOC-
TaBILUKOM.

IIpu6op umeeT mMUpOKHH Aua-
Ma30H PE>KMMOB TECTHPOBAHMS U
JACTOTHBIX PEKUMOB. ITO MO3BO-
JIsIeT OCTOBEPHO OLEHUTD GOMBIIIOE
KOJIMYECTBO PA3JIMYHbIX KOMIIOHEH-
TOB, & TaK)Xe OAMHAKOBO Ge3omac-
HO [O/IBEPTaTh TECTUPOBAHUIO 110~
JIyIIPOBOJHHKOBBIE KOMIIOHEHTHI,
MHMKPOCXEMBI U PaJIMO3JIEMEHTHI.
Tak, pexum MIN ynoben npu
MIPOBEpPKe 1ierneil CXeMbl 3JIEKTPOH-
HOTO MOJIYyJIsI, COCTOsIIlel U3 Imac-
CHUBHBIX U TIOJYMPOBOZHUKOBBIX
KOMIIOHEHTOB, a B pexxuMe HIGH
BO3MOYXHO TECTHPOBAHME BHICOKO-
OMHBIX KOMIIOHEHTOB W /JHOJIOB,
HMEIMX OOpPATHOE HAIPSHKEHUE
oT 20 no 50 B. Bapwupys uacro-
THHIE PEXXUMBI, Y/IOGHO OLIEHHUBATD
paboTy KOMIIOHEHTOB, HAKATLIMBA-
JOII[UX DHEPTHIO — KOH/IEHCATOPOB
Y MHIYKTHBHOCTEH.

e)

Puc. 2. Mpumepbl HEKOTOPBLIX CUIHATYP: a) McnpaeHbii cTabunuTpol; 6) HeMcNpaeHbIi cTABMNUTPOH; B) KOHAGHCATOP C BEPHBIM
3HaveHmem emkoct (100 mkD); r) konpeHcarop ¢ HeeepHbiM 3HaYeHWeM eMKoCTH (10 Mx®); p) ucnpaexas BTopmukas obmotka
TpaHcopMaropa; e} BTopuuHas 06MOTKG € OBHMM HEMCIPABHBLIM BbINPAMMTENBHBIM AMOAOM
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JlokanusaTop HeNCIpaBHOC-
Tell UMeeT /Ba peXXuMa pabOTHI:
pyuHo# (B 3TOM Ciyuae oneparop
CaM BBIOMPAET PEXUMBI TECTHPO-
BaHMs1) U aBTOMaTH4ecKuii (Korja
npHOOpP BBIGUPAET ONMTHMAJbHBIM
peXMM OmepaTUBHBIX HANPS-
xeHuit). Takxe MpeaycMOTpeH
PEXKHUM ITHKJINYECKOrO mepebopa
BCEX MMEINIUXCS HaIpsKEeHUH
TecTupoBanus. [[nsi 3amMTB OT
cayd4allHOro BBI6Opa BBICOKO-
BoJibTHOTO pexxuma HIGH .mpe-
IyCMOTpeH peXHM OJIOKHPOBKH
LOCK'T.

PexxuM 3ByKOBOro omosBe-
I{EHUSA — ellle OJHH TOoJIe3HBbIH
MHCTPYMEHT JIOKAJTHU3aTOpa Heuc-
npasHocTel. Ero ucnoJsib3oBaHue
He3aMeHHMO IIpH TECTHPOBAHUH
MJIaT € BBICOKOH MJIOTHOCTHIO
MOHTaxKa, Korxa Tpebyetcsi moc-
TOSSHHBIM BH3ya/lbHBIl KOHTPOJIb
[IpPOIecca TECTUPOBAHMSI.

Becrpoennnit dyHKIHO-
HaJbHBIH TeHepatop mpubopa
SFL2500 mo3BoJasieT OIEeHUTH
paboToCIOCO6HOCTh KJIIOUYEBBIX
KOMIIOHEHTOB, TaKWX KaK TpaH-
3UCTODPBI, TUPUCTOPBI, ONMTPOHBI
U T.4., HEC BbIITauBasi UX U3 CXe-
MBI U HE TOBPEX/asi TEM CaMBbIM
NneyaTHbBIX HNPOBOJAHHKOB. [lpu
3TOM BBIXOJI TeHepaTopa MOJ-
COeIMHAETCS K YMPaBJSIIONIEMY
BBIBO/Iy TECTHPY€EMOTO 3JIEMEHTA,
U TI0 COOTBETCTBYIOIIEi CUTHATY-
pe OIpefeNsieTCs €ro TOMHOCTbD.
l'enepaTop uMeeT CTymeH4YaToe
yIpasJieHHe YaCTOTOM U MOJIsSIp-
HOCTBIO, & TaK¥Ke IJIaBHYIO pery-
JIUPOBKY YPOBHS H [LTMTETBHOCTH
HMITYJIbCOB. A YPOBEHb CUTHAJIa
HMIIyJIbCHOTO TEHEepaTopa OT
0 10 7,5 B naeT BO3MO>XXHOCTb
TECTUPOBAHMSI TAK)KE M MOJIEBBIX
TPaH3UCTOPOB, THPHUCTOPOB C
BBICOKMM HamnpsixxeiueM U3 u
HaNPsXKEHHEM Ha YIPaBJSIONIEM
anekTpozne. Pasymeercs, npu mno-
Moiu pu6opa SFL2500 mMoskHO
IIPOBEPHUTD He TOJBKO COGPAHHYIO
MJaTy, HO M OT/IeJbHBIE 3JIE-
MeHTHl (MHKPOCXEMBI, TPaH3MC-
TOPBI, KOHAEHCATODHI, [HOHBI M
T.J.) Tepell WX yCTAaHOBKOH Ha
ATy .

JlocTyn K 1ensiM TeCTHPyeMo-
ro yCTpOIHCTBa OCYIECTBJISETCS

MPU MTOMOIM MTOJBYATBIX LLYTIOB
(cM. puc. 3).

Takum o6pa3oM, MOXHO BBI-
JIETUTh OCHOBHBIE JIOCTOMHCTBA
JIOKAIU3aTopa HEUCIPaBHOCTEN
SFL2500:

— aBTOMaTu3auusa — MHpuOOPp
o6ecrieunBaeT aBTOMaTHYeCKOe
CpaBHeHi€ MPOBEPSIEMOr0 MOAYJIS
C 3TAJIOHHBIM U COOOILAeT Pe3y.ib-
TaT TECTUPOBAHMS <«TOJ€H/HE ro-
neds. Kak crmenctBue — BBICOKast
MTPOU3BOAUTENLHOCTD;

— YHHMBEPCAJIBHOCTD — TPH-
60p T03BOJISIET AMArHOCTUPOBATDH
JO6bIE BUJIBI DJIEKTPOHHBIX KOM-
IIOHEHTOB U MX KOMOHHALIMH;

— OPOCTOTA B OCBOEHHMH H
3KCTIyaTalul — TOUCK HEHC-
MPaBHOCTEH MOKET OCYHIECTBJAATD
CEPBHCHBII TIEPCOHAN CO CPenHel
kBamuukanueii. He Tpe6yetcs
HAJIMYUE INEKTPUUECKON CXeMBI
U3/TeNTHST;

— 6e30MacHOCTh TECTHPOBa-
HUSI — TECTHPOBAHHE IIPOHU3BO-
OUTCA 6e3 MOAKIIOYEHHST MUTAHUS
K IIPOBEPSIEMBIM M 3TAJOHHBIM
U3NIEJTHSIM;

— COXpaHeHHWe MeJOCTHOCTH
TECTUPYEMOTO HU3JENUsi — IOMCK
HEUCTIPABHOCTH He TpeGyeT BhINa-
WBaHHsI KOMIIOHEHTOB W3 ILJIATHI,
HE TIOBPEX/IAI0TCS TleYaTHRIe TIPO-
BOIHHKH,

— KOMIIAKTHOCTb: Macca — S KT,
raGaputbl — 264 x 130 x 247 Mu;

— MOGUJIBHOCTh — IIUTAHHE OT
aKKyMyJISITOPHOI 6aTapen.

TexHuyeCKkHe XapakTepuc-
THKHM JIOKAJTU3aTOpa HEHCIpAaB-
nocreit SFL2500 mpuBeneHbl B
Tabauie 1.

IIpuMensiemast B ipubope Tex-
HOJIOTHS TO3BOJISIET HAXOIMUTDb
HEHCIPAaBHOCTH HAa KOMIIOHEHTHOM
YPOBHE B 3JIEKTPOHHBIX MOJY-
Jgx Jo60# CIOXKHOCTH M Ha3Ha-
YeHHs — OT OBITOBOH TEXHUKH
J10 3JEKTPOHUKH CHEIHATBHOTO
HazHaveHus. JlokanusaTop HeHc-
npaBHocteir SFL2500 mpuMeHsi-
€TCs1 /ISl OCHANIEeHUsS] PEMOHTHBIX
cJy’)K6 Ha NMPOU3BOJICTBE, HE3aBHU-
CHMBIX U (DUPMEHHBIX CEPBHCHBIX
Opranu3aluii, peMOHTHbIX MacTep-
CKHX, SKCILTyaTHPYIONIMX OPTaHHU-
saymii. [TopTaTuBHOE HUCTIOTHEHUE
npu6opa co BCTPOEHHOH aKKyMy-

Puc. 3. Ulyns:

JISITOpPHO# 6atapeeil Ha 2 4 Gecrie-
peboiiHoit pa6oTsl 06GecTieunBaET
ero paGoTy B IOJIEBBIX YCJIOBHSIX,
Ha GOPTY JIETATEJIbHBIX ariaparos,
MOPCKHMX CyZax H T.A.

B suBape 2007 r. B mponaxy
MOCTYNUJIH HOBBIE MOJIe/TU pa3pa-
6otanubix B «CoBrect ATE» s0-
Kanu3aTOPOB HEUCIPaBHOCTEH —
SFL1500 u SFL3000. IIpuGopst
yCHENIHO TPOIIJH HCIMBITAHUS
Ha COOTBETCTBHE TPeGOBAHHSIM
IF'OCT P Ha 6ase npeanpusitus,
a TaK)Ke B HE3aBUCUMOIl ja6opa-
TopuH. OTpaGOTaHHBIH TEXHOJO-
TUYECKHI TIPOIIECC H3TOTOBJIEHHUS
npu6GOpoB Hapsily ¢ 00s3aTesb-
HBIM TIOOMEPAMOHHBIM TECTH-
pPOBaHHMEM HA BCEX 3Tamax IpoO-
HM3BOJICTBA M 3aKJIIOUMTETbHBIMU
HCTIBITAHUSMY Ha YCTOHYHMBOCTD
K KJIMMaTHYECKUM W MeXaHu4ec-
KM BO3/€HCTBUSIM o6ecrednBa-
0T BbICOYalIlee KAYeCTBO 3THX
JIOKa/IM3aTOPOB HEUCTIPABHOCTEM,
oTBevasi feBu3y «CoBTecT — Balll
MApPTHEP TIO KAYECTBY>.

B pesxume pealbHOTO BpEMEHH
(Henocpe/ICTBEHHOrO CPABHEHHS)
npu6op CpaBHMBAeT ABA O/IMHA-
KOBBIX YCTpPOMCTBa — 3TaJIOHHOE
U TECTHUPYEMOE — W pe3yJbTaT
TECTUPOBAHHWSI BBIBOJIUTCS Ha
JTUCILIEN JTOKAIM3aTopa HeMCIpas -
Hocteit uim Mmonutop IK.
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Puc. 4. llokanusarop HeucnpasHocrel SFL1500

B pexuMe GbiCcTpOTO TecC-
THMpOBaHusl NPUGOp TecTupyeT
MHOTOBBIBOJTHbBIE KOMIOHEHTDI
(B ocHOBHOM pasbembl 1 UMC),
UCIIOJIb3YsT MYJIBTUILIEKCOP, HMe-
roumii 128 kananos. Ilo kaxaomy
KaHaJly MOCJIE/0BATeIbHO OIIpPa
LNIMBAETCSI COCTOSHUE BCEX BHI
BOJIOB TECTMPYEMOI'O yCTPOICTBa

OTHOCHTEJIbHO O6Iero NpoBoAa,
W OLICHUBAETCSI COBIIA/IEHHE/ He-
COBIIaficHUE CHUTHATYp B 3a/laH-
HOM TmoJjie golycka. Pesynbrat
TECTUPOBAHUSI BBIBOJUTCS Ha
JUCIIIell JoKaau3aTopa HEHUc-
npaBHocTed nau Mouutop IIK
C yKasaHueM [e(eKTHOTO BbI-
BOJIA.

www.elep.ru

B pexxnMe nporpaMMMpoBaHus
MpUOOP MPOU3BOINT MPOBEPKY MPO-
BEpsIEMOTO U37eJiusl 10 3aJaHHOK
nporpamme tectupoBanusi. Orie-
paTop yCTaHaBJUBaeT MPOGHUKHU
COTJIACHO KOMaH/]aM IIPOrpaMmbl  a
CpaBHEeHKE CUTHAJIOB BBIIIOJHSIETCS
npubopoM asToMatuyecku. Hamm-
yhe paiyia 3TAJOHHBIX CHUTHATYp
(TecTOBOII NpOrpaMMbl) MO3BOJISET
06oiTICh IpH TECTUPOBAHUU €3 1C
[10JIb30BaHUs! BTOPOIo (3Ta/l0HHOIO)
YCTPOiCTBA.

Hosble npu6opbl OnilMOHATH
HO OCHAIIAIOTCH MOAYJEM CBSI3W
C TIEPCOHATBHBIM KOMIIBIOTEPOM.
[IpuMeHeHMe MOy I 3HAYUTENHHO
pacupsieT BO3MOXKHOCTH JIOKAJH
3aTopa HeucnpaBHocTei. [Tomumo
paboTbl B peXMMe PEeaJybHOTO
BPEMEHHU, KOT/Ja OIEPATOP BPYY-
HYIO BBINIOJIHSIeT TECTHPOBAHUE,
TIOSIBJISIETCS BO3MOJKHOCTH TECTH:
pOBaHusl 3JIEKTPOHHBIX MOyJel
B aBTOMATHYECKOM pexume. [le-
¢eKThl KOMIIOHEHTOB MOT'yT OBITb
JIOKaJIM30BaHbl U 6e3 o6paileHus K
3TAJIOHHOI nJiaTe, MOCKOJIbKY MH -
¢opMaiua 06 3TATOHHBIX KOMIIO-
HEHTaX XPAaHUTCH B 3JICKTPOHHOM
6u6nnoTeke.

Tabnuua 1. TeXxHUUECKME XAPAKTEPUCTUKM NOKANU3AaTopa HeucnpasHocre# SFL2500

/Inanazon TecTHpoBaHHs U ., B I, MA
Min ,
Low 10 S
Logic 10 150
Med 20 1
High 30 1
Lockout OrpaHuuuBaeT BBIOOD AHANA30HOB

YacroTa TeCTHPOBaHHSA

50 T'y; 100 Tig; S00 TI'm; 1kT; 2 kI'g

Hmnyabcuslit reHepaTop

Pexxum DC, Pulsel, Pulse2

Yposenb 0..7 B (perymupyembrit)

JlmTenbHoCTh PeryampoBka JUIMTeIbHOCTA M aMIUIATY fibl MMITyJibCa

Pexxum paGoThI

Pyunoit BoiGHpaeTca OTAEbHbII AMAla30H YIPaBIeHHUs

AUTO ABTOMATHYECKH BBIOMPAETCS NOAXOAANHEH [Hana3oH

CYCLE IIpoBepka BO BCEX AMANA30HAX TECTHPOBAHMS MO KPYLY

Pexumbl oTOOpaskeHus

A OTo6paxKacT TOJBKO KaHat «A»

B Oto6pakaeT TOJBKO KaHal «B»

AuB Orob6pakaer KaHAIB «A» U <:B>> (aBTOMaTHYECKOE CPABHEHHE CHIHATYD
C pETyJIMPOBKOH MOpPOra 4yBCTBUTE/IBHOCTH)

Save CoxpaHneHue 3TaJOHHOM CUrHATYpHI

Load 3arpyska aTaJOHHOH CUTHATYpPbI

Hanpsi>kenne nuranns

Or cetu 110..240 B; 50,60 I'i;; 20 Br

AKKyMyJisitopHasi 6arapest

12 B; 4,5 au
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JIOKAJU3ATOP
HEHUCIIPABHOCTEM
SFL1500

BuewHuit By upr6opa noxa
3aH Ha pUcyHKe 4. Ero ocHoBuble
TEXHUYECKHE XAPAKTePUCTUKHU:

~— PEXUMBI paboThI:

— peasbHOro Mmacutaba
BPEMEHH;

— O6bICTPOro TECTUPOBA-
HUS;

— MPOrPaMMHPOBAHUSI.

— ynpasenue pabotoil npu6o
pa: nipu nomoriu I1K;

— oro6pakenue nHGopMaImu:
BbIBOJI MH(OPManUu M CUTHATYD
Ha 3KpaH MOHHUTODA;

— mamsATh (XpaHeHHe CHMrHa-
TyP): OIPAHAYEHA TOJBKO 0GbEMOM
HDD ymnpasnsionero IK;

— BO3MOJKHOCTb TTOIKTIOUEHUS
MYJIbTUILIEKCOPA;

— ompe/ieJieHHE THIIA U HOMM-
HaTa KoMuioneHTa fysi RLC;

— rabaputsi: 2530 x 935 x
X 247 MM;

— Mmacca: 1,7 kr.

JOKAJIN3ATOP
HEHCIIPABHOCTEI1
SFL2500

OCHOBHBIE TEXHUYECKUE XAPAK-
TEPUCTHKH IIpubGopa:

— pexuM paGoThl: PEATBHOrO
MacinTaba BPEMEHH;

— yrpasjieHue paboTou TpH-
6opa: mpM TIOMOIIM KHOIOK Ha
JIMLIEBOH TAaHEeJIN;

— oTo6paxkenue uHGpopMaluu:
BbIBOJT MH(OPMALMM H CHTHATYD
Ha yKK-3kpan npubopa;

— namsaTh (XpaHeHue cursHa-
Typ): orpaHuyeHa oGbeMOM BHE-
1rHeH (Jan-naMsTH;

— ollpejieJieHHe TUTIA W HOMU-
Hana komnonenra aasa RLC;

— rabaputni: 264 x 1530 x
X 247 MM;

— Macca: 2,7 Kr.
JOKAJIU3ATOP
HEHCIIPABHOCTE
SFL3000

Bhemnuii BuZ npubopa 1oka
3aH Ha PHCYHKE 5, a MOJIb30Ba-
TeJTbCKUN HHTepdeNc Ha PUCYHKe
6. Ero ocHOBHble TeXHHYECKHE
XapaKTEPUCTHKH:

— pexxuMbl paboTbl:

\

SAMTeRS -

Puc. 5. Jloxanuszarop HeucnpasHocrei SFL3000
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Puc. 6. Monb3oBarennckunii uHrepdenc

— peajibHOTO MaciTaba Bpe-

— OBICTPOTO TECTHPOBAHUS;

— ymupasjeHue pa6oToil npu-

6opa:

} < ¥ FREQ »

MEHHU;

MPOrpaMMI POBAHUS.

¢ nomouibo I1K;

¥ i

— BBIBOJT MH(OpPMaUUU H
curnatyp Ha KK-skpaH
mpubopa.

— maMsaTh (XpaHeHUe CHUIHa-
Typ): orpanuieHa o6bemoM HDD
ynpasJsioniero TTK;

— BO3MOXHOCTb NOJIKJTIOYEHUS]

— C TIOMOLLBIO KHOIIOK Ha JIH-
LIEBOH IaHeJ U 1pubopa.
— oro6paxeHue HHGOPMALIUK:
— BBIBOJI MH(OpPMAIUU U
CHUrHATYp Ha 3KpaH MoO-
HUTOPA,;

MYJIBTHILIEKCOPA;
— ompeJieJIeHHe THUIA U HOMH-
Haja koMioHenrta aas RLC;
— raGapuThi:
X 247 MMm;

— Macca: 2,7 Kr.

«PemOHT 3N1eKTPOHHOI% TeXHuKu», Ned4, 2007

|57 |

264 x 150 x



BHYTPUCXEMHbDIA NPOrPAMMATOP
MUKPOKOHTPOJJIEPOB AVR

(LPT-ADANTEP)

Cemen Tankmn
r. bapHayn

OnucbiBaeMbiii B cTaTthe af4anrep, npeanaraemsin 8 co6paHHoOM
Buae U noaKoYaemblii K LPT-Nopry nepcoHanb»HOro KoMnsiorepa,
nosBonseT Ierko u 6bICTPO NPOrPAMMMUPOBATDL NONYNNPHbIE MUKPO-
xoHTposnnepbi AVR 6€3 cHATHA UX € NJIaThl FOTOBOTO YCTPOMCTBA.

MukpokoHTpoaiepst AVR —
TIOXKaJyH, OJHO M3 CaMbIX HHTC-
PECHBIX HamnpaBJICHUH, pa3BUBAC
Mbix Kopriopaiiueit ATMEL. Ouu
NMPeACTABAAIOT COG0M MOIHBIH
HHCTPYMEHT JUJIS1 CO3[IaHHST COBPE-
MEHHBIX BBICOKOITPOM3BOIUTEb-
HBIX U YKOHOMHUYHBIX YCTPOHCTB
MHOTOIEIEBOTO Ha3HadyeHus1. Poc-
CUUCKHE paJnosiiobéuTesn yxe IO
ﬂ,OCTOl/lHCTBy OL€HUJIU BblCOKYIO
CKOPOCTb PaGOTbl U MOH[HYIO CHC-
TeMy KoMan/i AVR, Hamuune aByX
THUIIOB 9HEPrOHE3aBUCUMOH maMsiTH
Ha OJHOM KPHUCTaljie W aKTHBHO
pasBUBaloIyocs nepudepuio.

3avacTyto BBI6Op HMEHHO 9THX
KOHTPOJLJIEPOB OGYC/IOBJIEH LIMPO-
KHM aCCOPTUMEHTOM, HEBBICOKOH
1IEHOH U BO3MOJYKHOCTbIO HX Il€-
peNnporpaMMHPOBaHUsT B COCTABE
yke co6paHHOro ycTpoHcTBa
(BHYTpHCXEMHOE IPOrPAMMHPOBA-
nue — ISP).

Xs1

ITpennaraemblii afantep B BUJE
Ha6opa MACTEP KHMT BM9009
B COOPaHHOM BHJIE [TO3BOJISIET Pea-
JIU30BATh TIPUHITUIL «KYTIHJ — IO~
KJTIOYUJT». Y CTPOMCTBO MO3BOJIUT
MONYYUTh TPOCTOH, KOMIAaKTHbIN
U HaJIEXKHBIH MPOrpaMMaTop MHUK-
POKOHTpOJLTEpOB cemeiictBa AVR
komnannu ATMEL, moaksoyae-
MbIii k LPT-nopty nepconanbHoro
koMnbloTepa. Mcnoab3oBaHue
anantepa U QYHKIUH BHYTPH
CUCTEMHOTO IMPOTPaMMHPOBAHUS
(SPI) patoT BO3MOXKHOCTh OBICTPO
¥ MHOTOKPATHO NPOrPaMMHUPOBATh
MHKPOIPOIIECCOPHOE yCTPOHCTBO
B COGPaHHOM BH/IE, HE OTKJIIOYast
ero nutaHusa. [ns sToro Heo6-
XOJAUMO JHUIIb YCTAaHOBUTb Ha
OTJIQXKMBAEMOU TIIaTe Pa3beM s
noakJoYeHus agantepa. [Ipu stoM
OPOLECC OTJIAJKU IIPOrPaMMHOIO
obecrieyeHusi 3TEKTPOHHOIO YC-
TPOICTBa 3aMETHO YIIPOLIAETCH,
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Puc. 1. MpUHLUUNMANbHAR 3NEKTPUIECKAs CXEMA NPOorpammaropa

COKpaulaeTcsi 3aTpPAaYMBAaEMOE HA
3TO BPEMH.

TexHUYecKHe XapaKTePUCTHKH
MpOrpaMMaTopa:

— NMpOTrpaMMHUpPYeMble MHK-
pokoHTposaepsl (ycTpoicTBO
MO3BOJISET MPOTPAMMHUPOBATH
MHUKPOCXEMbI, MMEIOIIHE BO3MOX-
HOCTh 3arpy3ku [13Y nporpamm u
ICII3Y pannbix yepes SPI nopr):
AT90(L)S4433, AT90S8515,
AT90(L)S8535, ATmega8(L),
ATmega 161(L), ATmega 163(L),
ATmega 16(L), ATmega323(L),
ATmega103(L), ATmega128(L)
 JIp.;

— HanpspKeHue nuTaHus: S5 B;

— TOK moTpebaeHus: 6 MA,

— uHTepdenc NOAKMOYeHUs K
IK: LPT (pexxum ECP);,

— pa3Mmep INedYaTHOWH mJaThl:
29 x 33,5 MM.

OIIMCAHUE
PABOTHBI BJIOKA

IIpuHUMIIMAaNbHAS aTeKTpUYec
Kasl CXeMa IIpPUBE/IEHA Ha DUCYH
ke 1. Aganrep coctout 13 6ydepa
U1l SN74HC244 ¢ tperbum (BbI-
COKOMMIIE/IAHCHBIM) COCTOSIHUEM,
NO3BOJISIIONIMM 110 OKOHYAHUHU
IPOTPAMMHUPOBAHUS HE OTKJIO-
yaTh ajamnTep or cxemnl (azantep
MepecTaeT OKAa3bBIBaThb BCSKOE
BIMsAHNE Ha paboTy cXeMbl, 3a
MCKJIIOYEHUEM 11aPA3UTHBIX €MKOC-
Tell MeX/1y TIPOBOIAMU TIUTeH(a OT
ajlanTepa /10 IWIAThl yCTPOHCTBA, U
HEKOTOPOTI'o TOKa, NoTpebsicMoro
ajfantepoM). Ajantep MUTaeTcst OT
IIPOrpaMMUPYEMOI CXeMbl Hepes
paszesuTteabHbIl Auon VD1,

[nst  pabotbl anantepa Tpe-
6yeTCsi HaJWYHe Ha M[OJIb30Ba-
TETbCKOM YCTPOJHCTBE paszbeMa,
NOJIKIOYEHHOro K mnTarnio (5 B)
U COOTBETCTBYKIIIUM BbIBO/aM
MHMKpOKOHTposiepa AVR (MOSI,
MISO, XTAL1, RESET, SCK —
cM. puc. 2).

B co6panHoM BU/iE YCTPORCTBO
noakmouaercs: kK LPT nopry TIK
(pabotaromemy B pexume EPP).
3amuch 1NporpaMM peKOMeHIyeT-
Csl MTPOU3BOAMTDL NMPOrPAMMHBIM
o6ecrieueHeM, COBMECTHMMBIM C
TUNOBBIMU asanTepaMu ATMEL
STK200/STK300, nanpuMep
AVReal, CodeVisionAVR wunn
Pony-Prog.

«PeMOHT 3NexTPOHHON TexHukn», Nod, 2007



Tenedon: (495) 741-7701

KOHCTPYKIIUA

Bremnmil Buz anantepa noka-
3aH Ha PUCYHKe 3, PacnoJioyKeHHe
3JIEMEHTOB Ha 11e4YaTHOH 1mJate —
Ha PHUCYHKe 4.

Kouctpykrusio LPT-azamntep
BBITIOJIHEH Ha MEYaTHOH ILIaTe M3
(pONBrUPOBAHHOTO CTEKJIOTEKCTO-
suTa. KoMnakTHasi KOHCTpyKIus
TpeyCMaTp1BaeT YCTAHOBKY I1/1a
Tbl BHYTPU CTaHAaPTHOIO KOPITyca
pasbema DP-25C-E (LPT), npu
5TOM TNJlaTa HEINOCPEJNCTBEHHO
NPUIIAUBAETCS K BBIBOJIAM KOJIOAKH
pasbema. [logxmoycHue agantepa
K PaJHOJIIOOHUTEIBCKOMY YCTPOIC -
TBY UPOU3BOJUTCS IOCPEACTBOM
THOKOr0 MHOTOXKHJIbHOTO IIPOBO/IA
(wneiida) naunoi 80..100 cm.
KpacHasa nonocka Ha mneide
o6o3HauaeT Hayajao OTCYETd KOH-
TaKTOB, COOTBETCTBYIOIIEE HyMepa-
LMK Ha pa3beMe. BHyTpu Kopryca
LPT pasbema minelid npunaunbaer-
¢s1 K COOTBETCTBYIOIIUM BbIBOJAM
paspema XS2.

TotoBblit aganTep He Tpe6yeT
HAaCTPOHKHU — J0OCTATOYHO yG6e-
JIUTBCS B TIPAaBUIbHOCTH MOHTAXKA
KOMIIOHEHTOB. Ba)KHO TO/IBKO y6e-
JIUTBCSI, YTO HANIPSIKEHUE ITUTAHMST
OTJIAYKMBAEMOTO YCTPOMCTBA PABHO
5 B, Tak Kak OT Hero ajanrtep To-
JIy4aeT TMUTaHHe.

NPOTPAMMUPOBAHME
MHUKPOKOHTPOJIJIEPA

[Ipotecc BHYTPHCXEMHOTO
MPOrpaMMUPOBAHMS TIPOLIECCOPA
MPOCT U He TPeOYyeT CrelHaNTbHbIX
HaBblKOB. B kadecTBe mpumepa
PacCMOTPUM TPOTrPAMMHPOBAHHE
MHUKPOKOHTpoJiiepoB AVR npu
MOMOIH TIPe/JaraeMoro ajarl
Tepa U MOIYJSPHOH MPOrpaMMBbI
CodeVisionAVR.

Kpome ocHoBHOI dyHKuMH —
KOMITMJISIIIMM U PeJAaKTHPOBAHUS
IpOrpaMM, HAallUCAHHBIX Ha SI3bIKe
Cu pisi AVR-MHKPOKOHTpOJLIE-
POB, 3TOT TIPOrPaMMHBIIf TIPOAYKT
uMeeT BCTPOEHHBIII MOnyjb Tpo-
rpammupoBatusi (Menio Tools/
Chip programmer). Ilepen nava-
JIOM HCIIOJb30BaHUS TIPOTPAMMBI
HeoOX0aMMO B MeHIo Settings/
Programmer BbI6paTh THI HC-
nojibdyemoro azantepa — Kanda
Systems STK200+,300, a takxe
Homep LPT-mopta, X KoTopoMy

noakJoueH agantep. [locne mon-
Kmodenus ajantepa k LPT-nopry
KOMITBIOTEPA ¥ Pa3beMy IPOTrpaM-
MHPYEMOI0 YCTPOHCTBA 3aIyCKaeM
IpOrpaMMy-TIPOIIMBAIBIINK U
rnojiaeM THTAaHUE Ha IPOrpaMMU-
PYEMYIO CXEMY.

[Tocne 3amycka omnuuu mporpam-
muposaunss B CodeVisionAVR
TIOSIBUTCSI OKHO, TIOKa3aHHOE Ha
pucyuke 5. B menwo File BoiGu-
paeM HeoGXOIUMBII JIJIsI TTPOTPaM-
MUpoBaHuA (aillyl ¢ TIpOrpaMMoOit
uu jaaabimu EEPROM (pacum
penusi hex, rom, bin, eep). Ilpu
HEOOGXOANMMOCTH PENAKTHPOBAHUS
6ydepHoro ¢ana samyckaem
BCTpoeHHbIil hex-penaktop (MeHIO
Edit).

Jlanee B OCHOBHOM OKHE BHbI-
6MpaeM THI MPOUIMBAEMOTO MHK-
pokonTtpostepa (Chip) u acroty
€ro BHYTPEHHEro reHeparopa
(3aBo/ICKOE 3HAaYeHHE yKa3aHO
B cnenudukaunu — datasheet).
IIpu Heo6xoaMMOCTU TIPOrpaMMHU-
pOBaHMsI TOJBKO 4YacTH OOJACTH
¢drsm-namstu uny EEPROM
CYIIECTBYET BO3MOXKHOCTb BbIGOpA
HAYaJIbHOTO M KOHEYHOTO a/IpecoB
06J1aCTH MPOrPaMMHPOBAHMS.

PacmmpeHHble ONuuy nporpam-
muposanusi (Chip Programming
Options: 6uUTBHl GJIOKHPOBKH —
FLASH Lock Bits, kxoudury-
panudoHHbie 6uTbl — Program
Fuse Bit(s)) npeaHasHadeHbl
IUISI OTIBITHBIX TI0JIb30BATENEH; UX
COCTAB OIPEJIENSIETCS] THIIOM HC-
nosnbdyemoro AVR. MamensTs ux
MOJKHO TOJIBKO TIOCJI€ BHUMATEJIb
HOTO M3yYeHUsl IOKYMEHTAIMH Ha
MHUKPOKOHTPOJLJIEP, MOCKOJIbKY
MpU OTpeseNeHHOH KoHdpurypa-
L[HM TPOrPaMMHUPYEMBIX GUTOB
JlalbHelllee TepenporpaMMUpO-
BaHHE MHKPOCXEMbI C HCII0/Ib30Ba-
HHEM HTOr0 AJAMTEPA CTAHOBUTCS
HEBO3MOXXHO, & B Ps/le CJIyYaeB
MPOMCXO/IUT HOJIHAST GJIOKHPOBKA
3amMcH,/ CYUTBIBAaHUs HHOPMa-
MY U3 MHKPOKOHTPOJLIEPA.

Ilocne HacTpoiikKM BCeX ONMUUH
Mepexo/IiM HelloCPeACTBEHHO K
3arpy3Ke HYXHOH WH@oOpManuu
B MHKPOKOHTpoJiep. B MeHo
Program BeiGupaeM THIT HEO6XO/TH-
MOIi oTtepariuy mporpaMMHUPOBAHNS
(oyHcTKa MUKPOCXEMBI, IPO-
rpaMMupoBanue ¢GJ3II-TTaMSITH,
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Puc. 2. Cxema OTBETHOM HACTU HA
OTAMXMBAESMON Nnare, BUA CBepxy
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Puc. 3. BHewuHuii Bua,
nporpammaropa
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Puc. 4. PacnonoxeHne 3neMeHTOB
HO NeJYaTHOMN Nnare, BUA CBEPXY

L] fok B amma -
"Pie £t Program Road Compara Hob
e = Seopestl € reouoe]
D‘ﬂtklﬂlm 'ZMH:

FLASH
sm]o h End ITFFF h

Checksum G000

EEPROM

Sutfo w EmfFF b

Cho Progamewng Ophone
FLASH Lock B

& Mg Paotecton
< Progammeng deabled
€ Programieng and Vaicalyn dusbled

~Boot Lock BRO Bootlock B3
@ BOYaY BORY & =12
€ BOI=0BOZe € 811081221
€ BOY=0BO20 © $1-0012:0
€ en=18020 | | ¢ B11=1B120 [ ploEN-0

7 Chack Sametze ™ Check Erature ™ Preserve EEPROM 7 Verdy

Puc. 5. OxHO nporpammbl
CodeVisionAVR
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EEPROM, 6utoB GJIOKHPOBKH,
6uTOB KOH(Hrypauuu, Ju60 Bbi-
TIOJTHEHHE BCEX 3THX OTIePalui —
All). Tlocne ynayHOro BbINOJIHE
HHsI OIIEPALIMY TTPOrpaMMa BbLIACT
COOTBETCTBYIOLIEe COO6IIeHue.
Haxopasicb Bo BKJIOYEHHOM CO
CTOSIHUM, 3alIPOTPAMMUPOBAHHOE
yCTPONCTBO HauyuHAaeT paGoTaTh
B COOTBETCTBHM C 3arpy>KE€HHOI
NporpaMMoif cpasy e Iocjie
OKOHYAHMS TPOLECCA TPOTPAMMH-
POBaHwUsI.

[Ipn Heo6xonuMocTu cHGpoca
pa6oTl MHUKDOKOHTPOJIJIEpA B
HCXOJHOE COCTOSTHUE HAXMHUTE
kHonky Reset Chip B okHe mpo-

rpamMMaTopa. /lOTIOJHUTETbHYIO
nndopManuio 4 HPOrpaMMHOE
obecnedetne /15 MUKPOKOHTPOJI-
sepoB AVR MO0XXHO nony4uTb Ha
caiitax www.atmel.com 1 www.
atmel.ru.

3AKJIOYEHUE

Yto6bl CIKOHOMHUTbL BpPEMS U
M36aBUTD BaC OT PyTUHHOW paGoThI
M0 TIOUCKY HEOOXOIUMBIX KOMIIO-
HEHTOB U U3TOTOBJICHHUIO TI€YaTHBIX
miat, MACTEP KUT npensaraet
rotoserid 6510k BM9009.

Bosee noipo6HO 03HAKOMUTD-
Csl C ACCOPTUMEHTOM TIPOAYKITHH
MACTEP KHUT MoxHO npu mo-

YHUBEPCAJIbHbIA UCTOYHUK
BECNEPEBOMHOIrO NUTAHUSA

IOpuii Capukos
Mockea

YCcTpoicTBO MOXET HOUTH NPUMEHEHUe A cTabunbLHOro NUTaHUY
nepeHOCHOH U3MEPUTENLHON U 6bITOBON TEXHUKW, UMEIoLL e HU3KO-
BONbTHOE HanpsHkeHue nutanud. Ero ocob6enHocTy — asTomaruueckoe
oTIJIIOUEeHME AKKYMYnaTopHo## 6arapeu (AKB) no poctnxeHumio Ha
ee knemmax Hanpsokerus 13,8 B (nonxbiii 3apaa); asTomaruueckoe
BKJIIOMEHME 3apsaada npu cHuxeHum Hanpsokenua Ha AKB no 12,5 B
(nop3apan); 3auura or nepepaspana (Npu NageHun HanPXeHUus
Ha knemmax AKB Huxe 10,5 B npoucxogur asBTomaruuecKkoe oTiKIIIo-
yenme AKB or Harpy3sxkm ¢ nocnenyoujum BKJIIOYEHUEM NULWLb NPU
NOSIBJZIEHMM CETEBOro HanpaXXxeHus).

TEXHUYECKHE XAPAKTEPUCTHUKU:

Hanpsikenue nutanust cxeMbl, B ..o 18.
MakcuMaIbHBIH TOK MOTPEeOJCHNS], MA ...........c.ccoviiiin.. 1000.
BuixoznHoe Hanpsbkenue, B (ycranasiuBaetcs

MUKPOIEPEKIIIOUATETIEM) ........... e 3,3/4/5,6,'7,8/9.
BbIXOIHOM TOK, MA ... e 0..1000.
EMkocTtb Bxoasueit B koMiuiekT AKD, MA-u ... 1,3.
Tok sapsima AKDB, MA L. 150.
lFa6apuTbl METATHOM TJIATBI, MM .....iueitieineneiiieeananenne. 105 x 32

OIIMCAHHUE PABOTHBI

O6muil Bu yCTPONCTBA TIOKa-
3aH Ha pucyHKe 1, a ero npuHIMMU-
ajbHasA CXeMa — 1a PUCYHKe 2.

OCHOBOI1 CX€MBI SIBIISIETCSI MUK-
poriporteccop 1C3. C nenurtens
R7, R8 Ha ero Bxon 2 mojaer-
CSl HANpSXeHUEe ¢ AKKyMYJisi-
TOpHOU OGartapeu. MuKponpo-
L[ECCOP NOCTOSSHHO AHAJH3UPYET
BEJIMYMHY HATPSDKEHHs] HA BXO-

ne 2. Ha Bxoa 3 Mukporpoleccopa
nojlaetcsi MHGOPMaIHsA O HaIH-
YK OTCYTCTBMM HampspkeHust 18 B
Ha BXO/IE CXEMbI, TOCTYNAIOIIETO OT
BHEIIHETO UCTOYHMKA NUTaHUS.

K BbiBozam 5 u 7 moak/oueH
JIByxLBeTHbl cBeTonvon LED?2.
[IBetr u pexuM cBeyeHus (Kpac-
HbIH 7/ 3eJIeHbIH, TTOCTOSIHHBIN /MU
1AONMI ) MHAMIIMPYIOT Pa3ndHble
peXxxuMbl paboTbl CXEMBI.

www.elcp.ru

mouiu CD-karanora «MACTEP
KWUT-2007» u Ha caiiTe KOM-
nasuun www.masterkit.ru, rae
MpeACTABJIEHO MHOIO INOJE3HOHU
uHOpMAIMK TO 3J€KTPOHHBIM
HabopaM M MOAYJIsIM, a TaKXe
NPUBEJEHb! aj[peca Mara3vuHoOB,
rZie MX MOXHO KynuTb. Kpome
Toro, Ha caiite MACTEP KUT
pa6oTaeT KoH(epeHLIHs] 1 3JeK-
TPOHHAas NOJIUCKA HA PACCBLIKY
HOBOCT€ii. ACCOPTUMEHT KOMIIa-
HUM TOCTOSIHHO PacCliUupsIeTCsi
U /IOTIOJIHSIETCSS HOBUHKaAMH,
CO3/ITaHHBIMH C HCIIOJb30BAHUEM
HOBeHIIHUX JIOCTUXKEHUI COBpe-
MEHHOH 3JeKTPOHUKH.

® '\;\}:‘ :
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Puc. 1. O6wmin BMp, ycTpoiicTtBa

[ns nutanust MUKPONPOLEC-
copa HUCMoJb3yeTcs cTabujin3aTop
HalpspkeHuss +5 B, BbInosiHeH-
HbIit Ha snementax 1C2, C5, C8.
B cBoio ouepcap, crabumuzarop
MUTAETCA OT AKKYMYJSTOPHOU
6atapen, 6iarogapsi uemy pa6o
TOCHOCOGHOCTb MUKPOTIPOIIECCOPA
COXpaHseTCs ¥ TPU MPONAJAHHH
BHeIIHero HanpsikeHusi +18 B.

BoiBon 6 MukpokouTposiepa
HCTIOJIb3YeTCsl [Jisl VIIpaBJeHUs
3JIGKTPOMarHUTHBIM peJie, BKJIIO-
qajoritero/otkmovawoniero AKB
OT Harpy3KH.

Mukpocxema IC1 upeacras-
Asier co6oil crabuM3aTop Ha
TIPSKEHUS] U TOKA, BBIMOJIHEHHBIH
B OLHOM Kopnyce. B pannoi
CXeMe TapaMeTPbl TOK03a/1al0
IIUX PE3UCTOPOB NOAOOpAHbBI A5
MOJTy4eHUsI CTabHIM3HPOBAHHOTO
Hanpsixenust 15 B ¢ BbIxonHBIM
ToKOM 150 MA.
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Puc. 2. MpuHuMnuanbHas cxema

DC/DC-upeo6pa3oBareib,
BBINIOJIHEHHBIH Ha MHKpOCXeMe
I1C4, nossoasieT MoOAYYUTH CTa-
6UTbHOE BBIXOJHOE HAIPSKEHHE
ONIHOTO U3 CJeJYIOUHX HOMHU
Hanos: 3,3/4/5,6/7/8/9 B ¢
TOKOM harpy3ku 1o 1 A. HyskHoe
HAIIPSIZKEHHUE 3a/J1aeTCsl MUKpone
pexsouarcieM SW2.

CaMoBoCCTaHABIMBAIONHICS
npegoxpanuresb F1 aBTomartu
YeCKHU OTKJI04aeT Harpys3kKy B
MPH KOPOTKOM 3aMblKaHUM WK
TOKe, upesbiuiaomemM 1 A. Iocne
ycTpaHeHUs] NPUYVHBI MpPEBbI-
HIeHUS TOKa MUTAaHWe HAarpy3ku
aBTOMAaTUYeCKH BOCCTaHaBJIMBa-
ercs.

Cseropuon LED1 unnmupyer
Ha/IMuue HaTPSIKeHUs THTAHUS
cxeMbl +18 B.

JAETAJIM U KOHCTPYKIUSA

Hcrounmuk nutaHusi BbINOJTHEH
B BH1e Ha6opa (NM1061) MAC-
TEP KHUT, B coctaB KoTtoporo
BXO/IMT 3aBO/ICKAsi ICHATHAS TLIATA
pasMepom 105 x 52 MM u3 dosb-
TMPOBAaHHOIO CTEKJIOTEKCTOINTA,
aKKYMyJISITOp, a TaK)e BCce Heo6-
XOMMbIe /1711 COOPKHU yCTPOMC-
TBa KOMIOHEHTbI (UCIpaBJeHHE
aBTOpa).

IlepeyeHb KOMIIOHEHTOB ITPHBE-
neH B Tabuuite 1.

C co6paHHBIM YCTPOICTBOM
MOXHO NPUMEHSTH PA3JTHUYHBIE
THIIA AKKyMYJISITOPHBIX Gatapei,
ODHEHTUPYSICh IIPU 3TOM HA CBe-
JleHUs1 13 TaGJIUIbI 2.
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Puc. 3. MoHTa)xHaR cxema ycTpoicrea (TpaHaucrop VT1 ycranaenusaercs

€O CTOPOHDbI NEYATHLIX HPOBOAHHKOB)

Ta6nuuya 1. MepeyeHb 3nE€MEHTOB UCTONHUKA NUTAHUSA

Ilosunusa | HanMeHoBaHue Ilpumeuanne Koa.
R1 4,7 kOM JKentslii, ()voneTOBBIN, KpACHbDIii 1
OpanxxeBbI, YCPHbIH, YePHbII
7 V; M ! . ! 2
R2, R 30 kOm 1% KpacHBIN, KOPUYHEBDIH
Kopuuhesniii, yepHbiil, YepHbIi
O/ \_,, r - b 2
R3, R8 10 x<Om 1% KpacHblii, KOPUIHEBbIi
R4, R12 1 kOm KopuuHeBbiil, YepHbIH, KPACHbBIH 2
R6 3,90m 1Bt OpaHkeBbIii, 6EJIBI, 30J0THCTHIH 1
R9, R10 470 OmM JKenthlit, GuoneToBbIN, KOpHUHEBDbIH | 2
R11 2 kOM KpacHwiit, uepHbIit, KpacHbIit 1
KopuuHeBbIi, KPacHblid, YepHbIi
2K 17 - ’ o 1
R13 1,2 xOm 1% KOPUYHEBbIH, KOPUYHEBbII
Dno:1eroBbiil, 3€JeHBIH, YepHbIi
R1 K 17 ’ ' ’ Lo 2
R14, R18| 7,5 xOm 1% KOPHYHEBbIH, KOPHYHEBbITT
, 3eJieHbIH, CUHUH, YepHDII, KPacHBIii.
10/ i ’ . b I
R15 56 KOm 1% KOPHYHEBbIH
KpacHbiii, KpacHbIit, uyepHblit
16 kOm 1% - ’ oo 1
R 22 O ° Kpaciiblii, KOPUUHEBDIl
>BhIH i, YEPHDII
R17 12 KOM 1% KopwmeBme KPaCHH PHbI, "
KPaCHBIN, KOPUYHEBBI
OpatxeBsiii, Gesblit, YePHBIIT
K 7 o . 1
R19 3.9 kOm 1% KOPUYHEBBIH, KOPHUUHEBBIN
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Ta6nmua 1. MepeueHb 3NEMEHTOB UCTOMHUKA NUTAHMUSA (OKOHYaHMe)

INo3muss HaumeHoBanme II umedanue Koua.

R20 2.7 kOM 1% KpacHwiii, lI)HO:{ICTOBbII"I, l{ep}jmﬁ, 1
KOPUYHEBBIH, KOPUYHEBBIH
C1 - C3, KonaeHcaTop KepaMHUYeCKui.
C6, C8 0,1 mxd x 50 B ﬂOéoanar‘){eng - 104 >
C4 1000 Mx® x 16 B| KoHaeHcaTop 37I€KTPOTHTHYECKUH 1
C5 100 Mx®@ x 16 B | KonaencaTtop aneKTpoJIUTHYECKHH 1
C7,C9 4700 Mmx®@ x 25 B| Konaencarop 3JeKTpOSMTHYECKHIH 2
IC1 L200CV Mukpocxema 1
IC2 78L05 MmukpocxeMa cTaGuiIM3aTopa 1
IC3 tan};ggggl MUKPOKOHTPOJLIEP C MPOTPaMMOi 1
1C4 LM2576T-ADJ Muxkpocxema 1
DC DC SKE10A-12 IIpeo6pasosatesns DC/DC 1
D1 D4 1N5819 Juoxn IorTku 4
DS 1N4148 Juon 1
VT1 IRFR120 SMD-tpansuctop 1
RELAY BS 115C-12A Pene 1
LED1 BL-B3134 CBeToMOoT XKeJThIi 1
LED2 L-39SRSGC-CC CaeToiMo/l ABYXUBETHBIH 1
XS1,XS3 | Con 306-021-12 KreMMa 2
nanesnbka DIP-8 ITaneslbka MMKPOCXEMBL 1
P-220 Fischer Paauarop 1
P- 14525 Fischer Paauarop 1
SWi1 SWR-45 Tepexmouatens («Bxi./BhK. ») 1
SW2 SWD3 6 IlepexuniouaTesb BBIXOHOTO 1
HaNPSKEHUSs

L1 MCDR1511-101 poccens 1
SLA 12B 1.3Ah AkKyMyJssiTopHasi 6aTapes 1
Cko6a 1060 Cko6a kperierusi AKB 1
Bunt M3 x 5 3
Taitka M3 3
TAI-4,8-1,251 Kremma AKDB 2

HB-3-1 IlpoBoa uepHbIii 0,4 M.
A1061 IlevyaTHas narta 1

Tabnmua 2. Tunet AKB, coBmectumsie c Habopom NM1061

E BpemaaBToHoMHOI Bpems noJmoro
MKOCTb
Tun AKB AKB. A-u pa6orsI ¢ TokoM 3apaja
’ Harpy3ku 0,8 A* (Toxom 0,15 A), 4
ACC 12V 1.3Ah
DJW12-1.3 1,3 S50 MuHyT 9
(B KOMIUIEKTE)
ACC 12V 2.3Ah
DJW12.2.3 2,3 1 yac 25 MunyT 15
ACC 12V 5.0Ah
HR1221W S 3 vaca 33
ég%gv 7.2Ah 7,2 4 gaca 30 MuHyT 48

* Tax xax e ycmpoticmee umeemcs 3auuma om 2ay60K0z0 paspaoa, omxioueHue
Hazpy3xu npoucxooum npu nadenuu Hanpsxenus na xkiemmax AKB do 10,5 B,
noImomMy cpedree pems ABMOHOMHOU pabomb. NPUMepPHO 6 2 PA3a Menvlie NoLY-
uaemozo no opmyne t = C/1, 20e t — epemsn asmonomuon pabomss, C — emxocms
AKB, I — mox nazpysxu

3AKJIIOYEHUE

MACTEP KWUT upepnara-
eT Habop aJisi cOOPKM MUCTOY-
HUKa Gecriepe6GOHOTO MHTAHUS

(3,3/4/5/6/7/8’9 B — 1 A)
NM1061, a takxe Habop <«MHc-
TOYHUK OGecriepeGOHOrO NUTaHUS
12 B 0,8 A» NM1060 (cM. puc. 4)

www.elcp.rv

Puc. 4. BHewnui Bug co6panHoro
Ha6opa NM1060 «Mcrounmnk
6ecnepeboiHOro NnuraHus
12B/0,8 A»

Puc. 5. BHewwunuit Bug, 6noka
BM1060 «MUcTtounmx
6ecnepeboiiHOro NnuTaHus
12B/0,8 A»

n rotoBbiil 610k BM1060 «Vc-
TOYHUK OGecrepeGOHOrO UTAHUS
12 B/0,8 A» (cm. puc. 5). Kaxkabrit
Ha6Op COCTOMT U3 3aBOJICKOM neyar
HOH TIaThl, KOMIUICKTA 3JIEKTPOH-
HBIX KOMIIOHEHTOB, aKKyMYJISITOPa
U UHCTPYKLUH 1o c6opke, a 60K
BM1060 nosHocThIo TOTOB K pabo-
Te — ero He HY>KHO COGUPATh.
bBonee nonpo6HO 03HAKOMHUTH-
€5l C aCCOPTUMEHTOM MPOLYKI[HH
MACTEP KUT moxHO nipu noMo
my Hosoro CD karanora « MAC-
TEP KUT-2007» u Ha caiite www.
masterkit.ru. Tam Moxno HaitTu
MHOI'O 10JIe3HOU UHpOpMalU 110
3JIeKTPOHHBIM HabopaM, G6JIOKaM
u monynam MACTEP KUT, a
TaK)Xe aJ[peca MarasuHoB, TIe HX
MOHO Kynuthb. CIpaBKu 1O Tel.
(495) 234-7766, anexTpoHHOMY
(infomk@masterkit.ru) wim mou-
ToBoMy aapecy: 109044, Mocksa,
a/s19. MACTEP KUT.

«PeMOHT 3NeKTPOHHOMN TexHuKu», Ned, 2007



