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SAMSUNG BBIITIYCKAET
40-XI0VIMOBYI0 OLED-
ITAHEJIb J1J1d3 CBEPX-
TOHEMX INCILJIEEB

N TEJEBU30POB

Ha rou(epeHIM 1 BHICTABKE
Society of Information Display
2005 International Symposium,
Seminar and Exhibition, koropas
Ha CJenyollell Heiesie OTKPoeTC s
B BocTore, koMnaHus Samsung
IOJIPKHA IIPeICTABUTH CBOIO HOBYIO
pa3paboTky — IIPOTOTUN OYEeHb
TOHKOM 40-a10iMOBOI MmaHean
Ha OPraHyYeCcKUX CBETOM3JIyda-
omux auonax OLED (Organic
Light Emitting Diode). Ee Tox-
IMHA COCTaBJsET 2,2 CM, TAK 4TO,
10 3aABJEHUIO Samsung, depes
HEKOTOpoe BpeMd CJIeyeT OKU-
IaTh IOABJEHUS TEJNeBU30POB
TOJIIIMHOM He DoJiee 3 M.

Hanomunum, uto OLED-pucr-
Jile XOpOIIIN, IIPeXKIe BCETo, TeM,
YTO UX SHepronorpebeHne HIKe,
YeM y TpamuivoHHbrx JKK-guern-
JieeB 13-3a TOro XOT Obl, YTO UM He
Tpebyerca obpaTHON MOACBETKN.
Kpowme Toro, paspeinenne nzobpa-
sxenns Ha OLED-qucniesx soiite,
gyem Ha JKK-pgucnnesx. OnHako
0 HeIaBHETro BPeMeHM He yhna-
BaJjiocs cpesats OLED-naucnaen
ZOCTATOYHO OOJIBIINX Pa3MepPoB
IO IIPUEMJIEMBIM I[eHaM, TaK 4TO
[I0KA UX BCTPAMBAIOT B COTOBBbIE
TenedOHbI U B IpYTHE YCTPOICTBA
C MaJICHbKMMMY 9KPaHAMI.

Ho pa6oTs! o cozgaamio 60J1b-
mux OLED-pgucnseer unyrt mo-
BOJIbHO aKTuUBHO. Hanpumep,
Ta Xe KOMIOaHusa Samsung B
[IPOIJIOM IOAY IIPONEMOHCTPU-
poBaJia ABa MPOTOTUIIA: CHAYA-
Ja ¢ pa3MepoM IO OMaroHaJiu
14,1 nmroiima ¢ paspemeHuem
1280 x 768 mukcesoB, a 3aTeMm
21-nm10IMOBYIO [1aHEJIb € pa3pe-
mwenvem 1920 x 1080 nmurcenos.

ITpaBpa, HOoBas 40-~mofiMoBas
IaHeNb MMeeT MeHbIle pa3pe-
meHne — 1280 x 800 mumkceJios.
Cpenu octalbHBIX XapakKTepuc-
TUK OTMeTuM ApKocTb 600 K/ m>
U KOHTpacTHocTh 5000:1. OToT
IIPOTOTUIT OBLI CAEJIAH U3 CTEK-
JAHHOJ 3aroTOBKUM pPa3MepOM
730 x 920 MM C UCIIONB30BaHNEM
aMOpP@HOT0 KpeMHUS U TEXHO-
JIOTUii, IPYMMEHAEMBIX Ipu IIPo-

M3BOACTBE TPagUIVOHHBIX K-~
nucruteeB. To ecthb, OBl coenan
BajKHBIN Iar B yHAelIeBJEeHUM
npouzsoactBa OLED-aucriieen
{pauee 151 3TOrO MCIOTB30BANCE
BoJtee CII0HCHDIE U OPOTME TEXHO-
Jorun). Ho HUKaKUX opueHTUpO-
BOYHBIX CPOKOB BBINIYCKA HA Pbi-
HOK U II€H [TOKa He Ha3bIBaeTCH.
Samsung Electronics Co. Ltd
http: / /www.
samsungelectronics.com
Poccus-On-Jlatin
http: / /rol.ru

OLED BMECTO JIAMII
HARAJ/JIMBAHUA
Tonnanpckaa KoMnmaHuUA
Philips u repmanckasa Novaled
pas3paboraau Genwrit OLED c
sapkocTeo 1000 Kx/M? 1 peropa-
HOI1 3¢ PerTnBHOCTRIO 25 JiM/BT.
Y4eHble U3 OTHEJIa CBETOBBIX
npubopos Philips BeiGpasm mare-
puaJiel, pazpaboTasy TEXHOJIOTIO
ONTUYECKOIO COrJIaCOBAHUA U
Tonosoruww OLED, cnenuanuc-
tel u3 Novaled paspaborann
TeXHOoJIOTUIo JerupoBanusd. Ilo
mueHnto Klaas Vegter, rnmaBroro
texHosiora Philips Lighting, aTa
pa3paboTKa IOKa3aJjia BO3MOMK-
Hoct OLED c Touku 3peHmus ux
KUCIIOJIb30BAHUSA B yCTPOMCTBax
ocsemeHus. PeaysbpraTel ucciue-
IOBaHUI OyoyT mpuMeHEHBI B
nocJenymoimux paspaborrax, B
IPOBOAMMBIX CeifJyac IpoeKTax U
HeJaBHO HadYaBIEMCs eBpoIleli-
ckoMm npoekTe OLLA (Organic
LEDs for Lighting Applications —
OpraHMYecKMue CBETOAMOIBI B
mpubopax OCBeIeHNs), B KOTOPOM
y4acTBYIOT 00e KOMITAHUML.
Royal Philips Electronics NV
http: / /www.philips.com
Electronics Weekly
http: / /www.electronicsweekly.net

POCCNd:
MMEPOJJERTPOHUERA
BO3POKIAETCA?

He Bce corsiacssl ¢ TeM, 4TO
MMKPO3JIEKTPOHHOE IIPOU3BOAC-
TBo B Poccun 6e3Bo3BpaTHO 1o-
rubso. Ha zesieHorpaackoM 3aBo-~
ne «MMUKpOH» OTKPBIJICA IEHTP
IPOEKTUPOBAHUSA, B KOTOPOM
paspabaTbiBal0TCH MUKPOCXEMBbI
yIpaBJieHUdA MUTAHUEM UM CUJIO-

Bbie DJIEKTPOHHBIE KOMIIOHEHTDI
nsa Poceny, a3dmaTcKUX CTpaH,
Erpornb! u Coegunennprx IItaTos.
3aBoJ PACIIOJIOMKEH B I. 3€JIeHOr -
pazne u BXoauT B KoHIepH «Hayu-
Hbplli Hertp» (KHIL), koTopslii, B
CBOIO OYepenb, KOHTPOJUpyeTcs
ropropanueit «Cucremar. IleHTp
nosBosmt «Mukpony» pazpaba-
THIBATH MUKPOCXEMBI HA 3aKa3 U
ITOBBICUTE [IPUOBIIILHOCTL OM3Heca.
Bwmecre ¢ Tem, obecrieqmBas B Ha-
cTosIlee Bpems IIPOU3BOACTBO IT0
Texuonorun 0,8—2,0 mxm, «Muxk-
poH» roroBurcsa ocsouthb 0,35—
0,5 mxm. Kak paccrazas Oner Ky,
raaBa noppasaeyseHus « Muk-
PO3JIEKTPOHHBbIE KOMIIOHEHTHI»
KHII, nepBoHadaJibHble UHBEC-
TULMY B MOIEPHUIALMIO 32BOMA
cocrasusu $20 vH.

ITo csnoBam r-uHa Kyna, Ha
«MukpoHe» Oblila BHEIpPEeHa HOBaA
OPraHU3aIMOHHAA CTPYKTYpA,
a TaK)Ke ycTpaHeHBbl OIOpOKpa-
TUYECKUE TIPEIIOHbI, MEeIlaBIlne
pasBuTuio 6usueca. Ilog ogHUM
HadaJioM ObLiu 0O0beqVHEeHbl OT-
[eJIbl MapKeTuHra u paspaboTrnu
MHTETPAJIBHBIX CXEM.

Ceropus Ha « MukpoHe» npous-
BoguTcs cBoltire 450 BUIOB cepuii-
HBIX MUKPOCXEM U ITOJIY TPOBOIHM-
KOBBIX U3[EJNii, CYI[eCTBEHHYIO
4aCcTb 3aHMMAIOT ITIOCTABKM MJIs
BOEHHOJ IpoMmbllLieHHOCcTH. Ha
3aBojme paboTalT OKOJIO 2 THIC.
COTPYIHUKOB, a BLIPYUKA OT IIPO-
IIa’K B TPOIILJIOM TOJY COCTaBMIIA
$52 man. Ha cerogssIuumii JeHb
60% OusHeca 3aBOJa CBA3aHO C
BHEIITHMMM PBIHKAMU, eXXeMecad-
HO mocTasJigeTrcd 50 MUILIIMOHOB
4UMOB AJis1 cOOPOYHBIX 3aBOMOB
Kuras, Taieans, Kopeu. Ocranb-
Hble 40% OusHeca — BHYTpPEeHHNe
noctraBiM B Poccun, roe « MUKpOH»
VIOBJETBOpPseT npumepHo 25%
«MMKpPOCXeMHbIX» Hy»x;1 BITK.

HdearenpHocTh, Tpebyromasa
UHTEJJIEKTYaJbHBIX BJIOMKEHNI,
110 OoIIpenesieHnio boJiee BBITOAHA,
OHAKO 4TOObI OTKPBITh I[EHTP
npoekTupoBanud, «MUKpPOH»
32 TPATUII BHAUNUTEJIbHbIE YCUIIMA
Ha IpeonoJieHue Kpuauca, BbI-
3BaHHOTO pacnagoM COBETCKOro
Corwaza. 3aBoay NPUILIOCE C HYJIA
3aBOEBBIBATH cebe MMsA Ha MeX-
IyHApPOIHOM pBIHKE.



IleHTp nIpOEeKTUPOBAHUSA CO-
CPenoTOUNTCS, IIPEXKIe BCero, Ha
paspaboTre MUKpPOCXEM yIIpaBJe-
HUS IMTaHUEM M CUJIOBBIX 3JIEK-
TPOHHBIX KOMIIOHEHTOB. Beibop
00'bACHAETCH BBICOKUMMU TEMIIAMU
POCTa COOTBETCTBYIOIINX PBIHKOB.
OnHuM U3 IPUOPUTETOB HaJIbHEN-
mei skcrnancuu ansg « MuxkpoHa»
ABJAETCA UHAUNCKUN PBIHOK.
«OTOT PBIHOK MOYKHO OXapaKTe-
pMU30BaTh KaK MHEPTHBIA — Tyna
MeZJIeHHO BXOQUINb, HO €CJIY BO-
I1eJI — MOYKHO IOCTATOYHO YCIIeIl-
HO paboraTb», — ormerua Huxo-
nait [llep6akoB, reHe paJIbHBIN qU-
pexrop «Murpona». B HacTosee
BpeMd 3aBOJ XK€ COTpyaHUYaeT
¢ MHOUMCKO KoMmrauuert Bharat
Electronics. Ilnauupyerca Taksxe
OCBOMTB IIPOU3BOICTBO IMIIOB 18-
MATU U UHTETPAJIbHBIX CXEeM MJIs
6bITOBOI 3yeKTPoHMKM. B Poccun
ke «MUKPOH» PacCUYUTHIBAET
Ha BIIK n aBronpom. CraBurcs
3amada Kk 2007 rony B aBa pasa
YBEJUYUTH YPOBEHDb IIPOAAYK Ha
MECTHOM DBIHKE.

K pabore B 11erTpe npoexktu-
poBaHMUsA nNpuBJedeHbl 96 cre-
[MaJIMCTOB, IO KOHIA TOfa YUCJI0
COTPYZNHMKOB OJKHO BO3PACTHU
o 150. Bemerca TecHoe coTpyn-
HU4JecTBO ¢ MOCKOBCKUM MHC-
TUTYTOM 3JEKTPOHHOM TeXHUKU
(MHMOT), npuBnerawTcsa CHenu-
amuetbl u3 crpan CHT, a rakoxe
13 3apyberKbs.

Muxann ITaBiok, 3amMmecTu-
TeJib leHepaJbHOTO OUPEKTOPA
«MurpoHa», yBepeH, 4TO B II€H-
Tpe IPOeKTUPOBAHUS CO3NaHBI
caMble 6J1arOIIPUATHBIE yCJIOBUSA
nng pabotel. CpenHss 3apuyarta
crieuaJncTa cocraiaset 20 TrIC,
pybaeit. Ilomumo sToro, 3a paspa-
00TKY MMKPOCXEM CHEeIMaJINCTAM
II0JIATaI0TCSH aBTOPCKYE TOHOPa PhIL.
«B yecroaBMINMXCH KOMIAaHUAX
HET Pa3BUTHUSA, & MBI [T03BOJISEM
cnenaThb OBICTPBIM KapbepHBIA
poct. Kpome Toro, y Hac moan He
OTpEe3aHbl OT IIPOUIBOMCTBA, OHU
MOTYT IIPOCJENUTD 34 IPOAYKTOM
OT UAeN O CTAANU ero Npona-
2KU», — OTMETWI I'-H [laBJIoK.

ITo cnoBam HOpus Yanaerrn-
Ha, pexTopa MUOT, nna Poccun
4pe3BbIYAflHO Ba’KHO Pa3BUTUS
MMKPO3JE€KTPOHHOTO IIPOEKTUPO-

BaHNSA, TAK KAK HALIIA ITPOUBBOJIC-

TBa 3aHATa Kurtaem, a nporpam-
mupoBaHusa — VIanmeii.

HUMOM u 304800 « Muxpon»

http: / /www.mikron.ru

PocBusnecKoncaamune

http: / /www.cnews.Tu,/news

ARCHOS BbIITYCTNJI
CBEPXKOMIIAKTHBIN
AYAMNOILJIEEP C3Tb
JRKECTEMM JMCKEOM
Komuauusa Archos, mpoussomm-
TeJb IIOTPe0UTENbCKOI 3JIEKTPOHN -
KU U JIMAEP B IOPTATUBHBIX I po-
BBIX pelIeHUAX [JisT pa3BiedeHuit
mpenctaBui HOBUHKY — Gmini
XS 100 — cBepXIOPTATUBHBIM
aymuonneep. Archos Gmini XS
100 — romnakTaeli 3 I'B ayauon-
Jleep Ha OCHOBE KECTKOrO AMCKAa
MOXKeT BMeraTh no 1500 xomrosu-
LIMIA, OH HOZIEPKMBAET 1A TPOPMY
Microsoft PlaysForSure.

Pasmeps! ycrpoiicTBa cocras-
aa0T 91 X 43 X 14 MM, a BeC paBHA-
ercda 80 rpammam. Takeke Gmini XS
100 obnapaetr 1,5-m0IMOBBIM 3K-
PaHOM € rosiy60BaTOM IONCBETKOI.
Cpenu gpyrux ocobeHHOCTEI —
BocirpousBenenre MP3, WAV u
WMA (B T.4. 3aIIIMILIEHHBIX) MY~
3BIKaJbHBIX (DAJIOB, TIOJTHOCTHIO
pycudMIMPOBaHHOE MEHIO C IIOA-
JIePIKKON KMPUIINITE] B HA3BaHUAX
daitnoB u ID3-terax, nogaeprxka
nnatdopmsl PlaysForSure, cun-
xpoHusaiusa ¢aitnos ¢ Windows
Media Player 9 o 10.

Archos Gmini XS 100 nosBur-
cA B utoHe 2005 r. Ho 11€He OKO0JI0
$210.

Archos
http: / /www.Archos.ru
PocBusnecKoncaamune

http: / /www.cnews.ru,/news

LG.PHILIPS AHOHCHPO-

BAJI #KK-TEJEBU30P,

BOCIPOM3BO AU

BOJIEE 68 MJIPJI. IBETOB

Kaxk coobmaer The Korea
Times, xomnauua LG.Philips
npencTaBUT IIpoToTun 42-a10ii-
moBolt ;KK-mmanenau BbICOKROTO
paspelieHns, oTobpaskarkaroien
68,7 Mapa. LBETOB, Ha BBICTAaBKE
Society for Information Display
(SID), koropas orkpoeTcs B Boc-
ToHe 27 masa 2005 ropa.

Hosas paspaborka 6elna co-
3maHa ¢ UCIoJb30BaHMeM 12-0u-
toBoi1 TexHosormu LCD System
¥ BOCIPOM3BOAUT B 4 THIC. pa3
GoJiee HoraTyro LIBETOBYIO IAJINT-
Py, 9eM HBIHE CYIIeCTBYOIINe
nanean. O6eiunbie JKK-nane-
Ju celgac oToOparxkaioT OKOJIO
16,7 mau. 1iBetoB. Kpome Toro, B
HOBOM TeJIEBU30pE YCTPaHeH ad-
deKT «CMa3bIBaHUSI» IIPU IIOKAa3e
IBVDHYIErocs o0 beKTa.

LG.Philips LCD Co. Ltd

http: / /www.lgphilips-lcd.com
PocBusnecKoncaarmune

http: / /www.cnews.ru,/news

PHILIPS OBHOBN.I

JMHENKY

HR-TEJEBU30POB

Kommnaumsa Philips open-
CTaBJsIeT OYepPeqHOM NPOAYKT —
JKK-renesuzop 32PF9956. Baa-
rogapsa TexHosorun Pixel Plus
oH ofecreuyBaeT yJydlleHHOE
KadecTBO u3obpaxennsa. Ha-
JuYMe yCTpoMCTBa AJS YTEHUS
M@ POBBIX HOCUTEJIEN T03BOASET
UCIIONB30BaTh MyJbTUMeqUITHbIE
KapThl HaMATHU.

IIpuMeHeHHas TEXHOJOILUS
Digital Natural Motion ycT-
paHseT pBIBKM nM3o00parkeHud,
3aMeTHBIe NpU ABUMEHUUM Ha
9KpaHe, feyasf ero IJaBHBIM
u 6oJyee ecTecTBeHHBIM. [Ipe-
IeJIbHA s Pe3KOCTDb U OTCYTCTBUE
MEpIAaHUA Ha AUCILIee TeJeBU-
3opa Philips 32PF9956 moctura-
eTca Gyaromaps IIPOTPECCUBHON
pasBepTke. Takxe B Monmenan
IpuMeHeHa TexHogorusa Active
Control, perynupyomas ApKOCTb
1300paKeHNs B 3aBUCHMOCTY OT
yCJIOBUIT OCBEIEHUA.

B renesuzope 32PF9956 Bon-
JIOTUJIACh MHHOBAIMOHHAS TeX-
HoJorus: komnauum Philips B 06-
JIACTM BOCHPOU3BENEHUA 3BY-
ka — Incredible Surround. Ona
YBEMUMBAET IIIMPUHY CTEpeodas3bl.
Hamane BeTpoenHoro cabBydepa
Ha oCcHOBe TexHosornm wOOxX crio-
cobCTByeT yIIydLIEHHOMY BOCIIPO-
MU3BEIEHNIO HUBKMX JaCTOT.

Texuomorus HDMI ocymecr-
BJISET IIOJHOCTHIO 1 poBoe RGB-
COeNVHEeHNe UCTOYHUKA CUTHAJA
u 9KpaHa Oe3 cxxatua. TeseBnusop
Philips 32PF9956 otmeduen craTy-



coM «3eneHoro cranfapra» (Green Flagship), koropsiit

npucysxpaercsa komnanueit Philips ceonm Hanbosee

SKoJIOIM4ecKM 6e3BpeIHbIM ITPOAYKTAaM B PAMKax 00~
IIMPHOI 3KoJIoTMYeckoii mporpamms! EcoVision.

Royal Philips Electronics NV

http: / /www.lgphilips-led.com

PocBusnecKoncanmune

http: / /www.cnews.ru/news

INFINEON ITPMCOEAVMHUTCSH K PA3PA-
BOTKE HOBOI'O BUJIA ITIAMATHU
Hewmengwnit mpoussoanTtens namatu Infineon na-
MepeH npucoeananTbed k IBM u Macronix B pazpa-
60TKe IaMATU «IlepeMeHHoro cocroauusa» — PCM.
B nmamaTH nepeMeHHOro CoCTOSHUSA 1A XPaHEeHUsA
MH(POPMALMM BMECTO 3JEKTPUYECKUX 3aPAHOB UC-
TIOJIL3YETCS BEILLIECTBO, MIBMEHAIOII[ee CBOE COCTOAHYE C
aMopdHOro Ha KpycTaJumueckoe. [To MHEHMIO YUeHBIX,
Takasd naMATh 0bJafaeT MOTEeHIMAIHEHBIMY BO3BMOYK-
HOCTAMM yCKOpeHus paboTei M yBEeIMYEHNS € MKOCTHA.
B nactosmee Bpems Gosbillasg YaCTh MCCITIEOBAHUI
OyzeT HPOBOOUTHLCH B MICCHENOBATENBCKOM I[EHTPE
IBM — TJ Watson Research Center B Heto-Vlopke n s
uccaenoBaTenbekol taboparopyim Almaden Research
Lab B Can-Xoce, mrtat Kamdopans.
Infineon Technologies AG
http: / /www.anfineon.com
PocBusnecKoncaamune
http: / /www.cnews.ru /news
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Kuraricknit ipon3BoanTeIIh MOJIYIIPOBOIHUKOBBIX
4UMoB, Koproparms Semiconductor Manufacturing
International Corp. (SMIC) sHenmaBHO IToTepIies He-
yaauy B CIIIA, nmonbitaBIIuch B3ATb ccyny $769
MMJIJIMOHOB Ha Pa3BUTHE ITPOUBBOACTBA. AMEpPUKAHC-
KMi1 IIPaBUTEIbCTBEHHBI OaHK JKcropra-VmMmopra
(U.S. Export-Import Bank) oTkazaJics nmpeiocTaBUTb
TpebyeMyIo CyMMy, MOTMBMPYS CBOe pellleHe Hexxe~
JIaHUeM HallpaBJIAThL JEeHbI'Y HAJOTOILJIATEIbIIVKOB
Ha opraHmzanuio pabodmx mMecT B A3un. Y UMHOB-
HUKOB CEBEPOAMEPUKAHCKOIO KOHTUHEHTA HbIHYE
He B Mojie CIoCOOCTBOBAThH PasBUTUIO a3UaTCKON
IT-npomeiIeHHOCTH — 00MIHO, IIOHMMaeTe JN... K
Tomy ke nesia y SMIC uayT He 04eHb XOPOILo — KaK U
y 6OJIBINMHCTBA IIPOU3BOAMTE e IIOJIYTIPOBOJHVKOB,
Y KOMIIa HUUM Ha CeTOTHALITHMIA IeHb ofHM yORITKM. OT
otyagausa SMIC o6paTniacs ¢ HpU3bIBOM K OTedec-
TBY, ¥ IIpOM30ILI0 yy 0. Kuraiickue 6aHku TYT ke
rrooberany Kopriopanyy ccyny. Raxkue 6auku 6ynyT
Y4aCTBOBATH B CHEJIKE [IOKa He coobuaeTes1, cyMMa
KpeAuTa TOKe HEeTOYHA — I10 cooDuIeHMsaAM aHaJu-
Tuyeckoit komnauun Jefferies & Co. (Hpio-Vopxk,
CIITA), peus uget o $400-$600 mun.

Semiconductor Manufacturing
International Corp. (SMIC)
http: / /www.smics.com
Komnwviomepsl u opemexnuxa
http: / /www.computery.ru

SONY 1 TOSHIBA
HE JOroBOPMJINCH
ITeperosops! B Tokno mMewxay ANOHCKUMM I'M-
rautamu Matsushita, Sony u Toshiba o 6yayiem
obbeauueHHOM (popmaTte DVD crenyioliero riokose-~
HIsA, CKOpee Bcero, 3alm B Tynuk. Ha neperosopsl
cobpamucs 230 npexcraButeseit ot 80 kommaHwMi
3aMHTEepecoBaHHbIX B (popmaTte Blu-ray n 120 nesne-
raToB ot 64 KommaHui, patywommx 3a DVD HD. Ha
nuax (16 mas) 3a 3aKPBITEIMY IBEPAMM ObLIIO ITPOBE-
JIeHO IBa pa3OesbHBbIX 3aCelaHns, [0 pe3ybTaTaM
KOTOPBIX CTaJIO SICHO, YTO, CKOpEe BCEro, KayKAbil
MPOM3BOAUTENb U JAJbIIE IOIAeT CBOMM IIyTeM.
Kastorrm Hummraun (Kiyoshi Nishitani), craprmmiit
BUIe-IIPE3UIAEHT Sony NpuU3HaJ, 4TO0 KOMIIAHUM
He B COCTOSHMMU JOCTUTHYTb COrMamenus. Vionmme
Dy mexun (Yoshihide Fujii), npesuzeHT u ruaBHBIN
agmuamcrparop Toshiba Digital Media Network
Co., coobrun, uTo ecay Obl B IeperoBopax o CANAHUN
OCY3KIaJMCh 00€ TeXHOJIOI'MY Ha PaBHBIX — BCe GbLI0
661 xopomio. Ho ecsin Sony HacranBaeT Ha JUCKOBOM
dopmare 0,1 MM — 3T0 ux rpobsiemsl... Ileperosopst
Bee eitne rpogosxaroTesa. HD DVD Promotion Group
MOATBEPANIIA, YTO cOOMpaeTes Ha4aTh BBIITYCK IIPO-
nykumm ywe B 3rom roxy. (Ilo maTepmamam www.
eetimes.com).
Sony Corp.
http: / /www.sony.com
Komnvromepwt u opzmexnuxa
http: / /www.computery.ru



MOHO®OHMNYECKUE TEJIEBU3OPDLI
OUPMbI SONY HA LLUACCM FE-2

(wactb 1)

Uropb bessepxHui
r. Kues, Ykpauna

TeneBusopsl pupmbl SONY mMHOro net nonb3ylorcs CNpocom
y Tpe6boBarenbHbix Nonb3oBareneu. flocturaercs 3To B NEPBYIO
ouyepeab Ka4eCTBOM paboTsel aNNApPAaToOB 3TOW N3BECTHOM Gpupmsl.
KauyecrBo teneBsusopos dupmbl SONY Bo mHOrom onpepensercs
NpMMeHEHUEM OPUTMHANbHbIX KWHECKOMNOB, KOTOPbLIE HA3bIBAIOT
kuHeckonamu Trinitron. OgHa M3 nocnepgHux paspaboTok ~ Ku-
Heckon FD Trinitron (Flat Display Trinitron). FD Trinitron - 310
cambii cOBpeMeHHbIN kuHeckon Trinitron ¢ nnockum 3kpaHom.
TeneBu3opsl Ha waccu FE-2 uHrepecHbl NpUMeHEHNEM He TONbKO
kuHeckonos FD Trinitron, Ho u TioHepoB Tuna FRONTEND s npo-
yeccopos UOC cemeiictaa TDA939xH.

IMTaccu FE-2 asasercs xoHc-
TPYKTUBHO OCHOBO psijia Moje-
Jieli TeJIeBU3MOHHBIX [IPUEMHIKOR
C MaroHaJbIo 3KpaHa oT 14 no 21
JLIOViMa BBITyCKaeMbIX pupmoit
SONY B TedeHUe HECKOJBKUX
nocJegHUX JieT. BoT TOJIBKO He-
DoJabIIOil TepedeHb MOgeJseil
TeJIeBM30POB ¢ MOHOQOHUYeC-
KMM KaHaJIOM 3BYyKa, COOPaHHBIX
Ha atoMm maccu: KV-14LT1B/
E/K/U, KV-14LM1IB/E/K/
U, KV-21FT1IB/E/K/U, KV-
21LTIB/E/K/U, KV-21FT2K.
TeneBusmouunoe maccu FE-2
MOJKET MCIIOJIb30BATBCHA TAKIKE B
TeJeBU30pax C AMATOHAJbBIO 9K-
paHa no 29 groiimos. CyuiecTByer
MOJMPUKALMA 9TOTO IUACCHU IS
TeJIeBM30POR CO cTepeodoHndec-
KVM 3BYKOBBIM COMTPOBOXKIEHUEM,
KOTOPBIM OYIeT ITOCBSAILeHa OTAe~
JIBHAS CTATBHA.

B xoH1le HaBBaHUA MOzesiein
TeJieBU30poB aiada crpad CHI u
BocTounoit EBpomnsl, Kak npaBuio,
crout cydduxc (byxsa) K. Uro
o3HadaeT cyddpuxc B obo3Haue-
HUM MOZEJIM TeJIEBU30POB Ha Iac-
cut FE-2 pupmer SONY nokazano
B Tabaure 1.

Texnudyeckue

XapaKkTepPUCTUKN

— Pasmep xkmunHeckona o gua-
roHaau: 14 n 21 groiimoB.

— IlpuHUMaeMble CTAHAAPTHI
BemaHuda: cM. Tabmuny 1.

— JInana30HbI HACTPOVKM TIOHe-
pa nast CHI 1 Bocrounoit Erporsr:
1...12 xauayer MB, 21...69 kaHajb!
AMB, S01...S03, S1...S20 u S21...
S41 xaHaJb! KabeJIbHOTO TeJieByuIe-
HuA (eM. Taxske Tabmy 1).

— Cucremsbl I[BETHOTO TEJIEBU-
neuusi PAL; SECAM,; NTSC4,43 n
NTSC3,58 (TONBKO ¢ BUAEOBXOAA ).

— HomuuanbHas BHIXOZHas
moinHoctk YM3Y: or 3 Br (gna
MOHOOHMYUECKUX MOJIeIell TeJie-
BM30POB).

— ®Dyuxuuu: OSD (BuIBog MH-
dopmany Ha SKpPaH) HA HECKOJIb-
KUX SI3BIKaX.

— BwuersHne BXoabl /BBIXOABI —
Ha 3aJZIHell cTOpOHe TeJieBU30pa:
oavH i nBa pasbema SCART,
IepBbIil MMeeT AOIOJHUTEIbHO
RGB Bxogsl, BTOpO# (ecan OH
npucyrcrByer) — S-Video Bxog,
Ha rnepenHelt madneau — RCA
pas3beMbl Ay 110~ BUe0 BXOJIOB U
pas3beM AJs TOAKJII0UeHNUS ToJIo-
BHBIX TeJeOHOB.

— Bxopg ayamno: 0,5 B, Ry 2
210 kOwm; BeIxox aynuo — 0,5 B,
Ryx < 1xkOm

— Bxop/Bbixox Bupgeo: 1 B +
+3 1B, Ryx = Rppiy = 75 OM.

— RGB Bxog: 0,7 B = 3 gb,
Ry =750m.

— S-Video Bxox: C Bxox (cur-
nag usetrHocty) — 0,3 B = 3 gb,
Rux = 75 Om; Y BxOf (cursan sap-
KOCTY M CMHXpoHu3amuu) — 1 B +
+3 1B, Ry = 75 Om

— AurteHunt Bxox: MB/
/AIMB/CABLE TV, R, = 75 Om,
HeCUMMeTPUYHBIN.

— ITuranne or cetn 220...240 B,
gactora 50/60 I'yy,

— IlorpebigemMas MOIHOCTDH
B paboueM pesxume: 42...76 Br (B
3aBMCUMOCTY OT pasdmMepa K1Hec-
KOIa ¥ BapMaHTa KOMIUIEKTAlMK
cMm. Tabauny 2), a B geKypHOM
pexxkume — 0,5 Br.

— JlomnonHUTENbHBIE BO3-
MOJKHOCTHU: TIPUEM TeJIeTeKCcTa
cm. tabmauny 2, pydHoit M aBTO-
MaTHYeCKNII TIOMCK M HAacTPOMKa
Ha [IPOTPAMMBI, aBTOMaTHYeC-

Tabnuua 1. 3Hauenune cypdpuxca B 0603HaUeHnn moaenm renesnsopos Ha waccu FE-2 pupmbr SONY

Cydp- Crpana TB cramzapr TB xanatn: Cucrema nBeTHOroO
(uke | npeaHasZHAYCHUS TeJeBUaeHUs
MB: E2-E12, F2-F10 IMB: E21-E69
KaGeabnoe TB: S01-S03, S1-S20
B Ppanius B/G/H,L,1 Juanazon HYPER:
S21-S41;L: F2-F10;1: B21-B69
MB: E2-E12, F2-F10 IMB: E21-E69 PAL, SECAM.
E Ucnanna B/G/H Kabennnoe TB:S01-S03, S1-S20 Tonbko co Bxoga BUIeO:
Jnanazon HYPER: S21-S41 NTSC 4,43 u NTSC 3,58
BocTounas MB: E2-E12, R01-R12 IMB: E21-E69,R21-R69
K Espona 1 CHT B/G/H, D/K | Katenpnoe TB:S01-S03, S1-S20
Jnanazon HYPER: S21-S41
Besuxobpuranus I I: B21-B69




KOe BBIKJIIOYEeHMe TeJIeBU30pa B
clydae npornagaHuA CUTHAJA, a
TaKsKe IIPU BO3HUKHOBEHUN aBa-
PUITHBIX CUTYa1luii, BEIKJIOYeH e
o raliMmepy.

W3 nepeuncieHHbIX Moneset
HeloCpeACTBEHHO [IJA CTPaH
Bocrounoit Esponer u CHI usro-
TaBJIMBAIOTCA MOIenu, Ha3BaHue
KOTOPBIX 3aKaH4YuBaeTcda Oyk-
Boit K. 310 TaKMe TeneBU3OPHI,
kak KV-14LTI1K, KV-14LM1K,
KV-21LT1K, KV-21FT1K,
KV-21FT2K.

dyarunoHaILHag cxema

TesieBn3noHHoro maccu FE-2

(MoHO)

Mouodounyeckne TeneBU3U-
OHHbIE IPUEMHUKHN, COOpaHHbIe Ha
maccu FE-2, conepaxar canenyio-
[IIMi€ KOHCTPYKTUBHBIE y3JIbL:

— OCHOBHAdA IMeYaTHadA ILIaTa
A, B COCTaB KOTOPOI! BXOIAT: UC-
TOYHMKY OUTAHUS, CEJIEKTOD Ka-
HaJsioB, nporeccop UOC, kackansl
CTPOYHON U KaPOBOI pa3BepPTOK,
LIenM 8y 1Mo/ BUJIE0 BXOIA U BBIXO~
Ia, yCUIuTe b MoljHocT 34,

— medarthad nnata C — arto
nuara InaHeJM KMHECKOIIa, Ha
KOTOPOJ pa3MellleHbl BBIXOIHBIE
BUIEOYCUNUTENIN U YCTPOICTBO
BpAIeHNs pacTpa.

B 3aBucuMOCTU OT MOAENU
TeJaeBM30pa U CTaHgapTa Teye-
BU3MOHHOIO BEIlaHU#A, B alnapa-
Te yCTaHaBJMBAIOTCH OCHOBHBIE
KOMILJIEKTYIOII[/I€ B COOTBETCTBUNA
¢ Tabauweit 3.

D yHKIIMOHAJBHAA CXeMa MO-
HOopoHMdeckoro maccu FE-2
npencTaBJieHa Ha puc. 1.

Tabnmua 2. Napamerpbl mMoHOPOHMUECKMX TENEBM3OPOB Ha waccu FE-2

Moxens Horpebasemast BhixoaHas MOUIHOCTh Tenerexcr )
MOIHOCTD (BT) | moMuHaabuan MY3bIKAJbHAA
KV-14LTIB 42 1x3Br 1x6Br ecTh RM-877
KV-14LTI1E 42 1x3Br 1xX6 Bt ecTh RM-877
KV-14LTIK 42 1x 3 Br 1 X6 Br €ecThb RM-877
KV-14LT1U 54 1x3 Bt 1x6 Br €eCTh RM-877
KV-14LM1B 42 1x 3Bt 1X 6 Br HET RM-879
KV-14LM1E 42 1x3Br 1x6 Br HET RM-879
KV-14LM1K 42 1x3Br 1 X6 Bt HET RM-879
KV-14LM1U 54 1 x3Br 1 X6 Br HET RM-879
KV-21FT1B 55 1x4Br 1 X8 Bt ecThb RM-877
KV-21FT1E 55 1x4Br 1x8Br €CTh RM-877
KV-21FT1K 55 1x4Br 1x8 BT ecThb RM-877
KV-21FT1U 76 1 x4 Bt 1x8 Bt €ecThb RM-877
KV-21LT1B 55 1x4Br 1x8 Bt ecThb RM-877
KV-21LTI1E 55 1x4Br 1x8Br ecThb RM-877
KV-21LT1K 55 1x4Br 1x 8Bt eCcThb RM-877
KV-21LT1U 55 1x4 Bt 1xX8 Br ecThb RM-877
KV-21FT2K 76 2x 3 Br 2X6 Br ecThb RM-877

Tabnuya 3. OCHOBHbIE KOMIIEKTYIOLME u3aenmus MOHOPOHMUECKMX TeneBu3opoB Ha waccy FE-2

Mopenas Tionep Bepceus nponeccopa UOC Kunecxon ¥D Trinitron
Tun ¥YroJ orrIoOHEHUA
KV-14LT1B BTF-EF411 TDA9392H/N1/4/0131/T3 A34LRG70X 90°
KV-14LTI1E BTF-EF401 TDA9392H/N1/4/0131/T3 A34LRG70X 90°
KV-14LTI1K BTF-EP401 TDA9392H/N1/4/0131/T3 A34LRG70X 90°
KV-14LT1U BTF-EU601 TDA9392H/N1/4/0131/T3 A34LRG70X 90°
KV-14LM1B BTF-EF411 TDA9390H/N1/3/0130/T3 A34LRG70X 90°
KV-14LM1E BTF-EF401 TDA9390H/N1/3/0130/T3 A34LRG70X 90°
KV-14LM1K BTF-EP401 TDA9390H/N1/3/0130/T3 A34LRG70X 90°
KV-14LM1U BTF-EU601 TDA9390H/N1/3/0130/T3 A34LRG70X 90°
KV-21FT1B BTF-EF411 TDA9392H/N1/4/0131/T3 A51LPT60X 110°
KV-21FTI1E BTF-EF401 TDA9392H/N1/4/0131/T3 AS51LPT60X 110°
KV-21FT1K BTF-EP401 TDA9392H/N1/4/0131/T3 AS1LPT60X 110°
KV-21FT1U BTF-EU601 TDA9392H/N1/4/0131/T3 A51LPT60X 110°
KV-21LT1B BTF-EF411 TDA9392H/N1/4/0131/T3 AS51LPT60X 110°
KV-21LTIE BTF-EF401 TDA9392H/N1/4/0131/T3 AS1LPT60X 110°
KV-21LT1K BTF-EP401 TDA9392H/N1/4/0131/T3 AS1LPT60X 110°
KV-21LT1U BTF-EU601 TDA9392H/N1/4/0131/T3 A51LPT60X 110°
KV-21FT2K BTF-EP401 TDA9392H/N1/4/0131/T3 ASILPT60X 110°
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Puc. 1. DyHkumoHanbHas cxema MoHOPpOHUUECKOTO Tenesn3opa Ha 6a3se waccu FE-2



Kaxk BupHO 13 PyHKIMOHAB-
HOM CXeMbl Ha OCHOBHOII IlJlaTe
(nnate A) pasdMenieHbl IPaKTU-
YeCcKU BCe IJIaBHBIE y3JIbl TeJjie-
Busopa. Paccmorpum cocrap nta-
Tel A noapoGHee. Ha aroit nnare
HaXOOATCH:

— BCeBOJIHOBBI}I TIOHED
(TU101), B TeneBM30pax mpous-
sBoauMblx ana CHI sro moosxer
oprTe BTF-EP401 (cm. Tabaniy 3)
unu BTF-EC411;

— npoiteccop UOC cemeiic-
tBa IC001 (TDA939xH) (cm.
rabauiy 3);

— NPUEeMHMK CUMTHAJIOB MH-
dbpaKpacHOTO AUCTAHIIMOHHOI'O
ynpasaernsa SBX3081-51 uan
IC002 (TSOP1540SElL);

— y3eJl Ha4aJIbHOi yCTaHOBKY
npolileccopa MM, KaK ero erge
Ha3bIBalOT, cxeMa cbpoca IC003
(PST573IMT);

— HHeproHesaBUCHMMAadAIaMATh
(EEPROM) IC004 (M24C08);

— OJHOKaHAaJIbHBIN yCUJIU-
Teasp MmomHocTty IC1201 (34
TDA7494S);

— BBIXOAHBIE KaCKagbl
KazpoBoit pasBeptru IC501
(TDAY302H),

~ IIpeJOKOHeYHBbIN KacKapn
CTPOYHOJ! pa3BepTKM Ha TPaH3UC-
Tope Q535 (IRF614-037);

~ BBIXOJHOM KacKaJ CTPOYHO
pa3BepTKU Ha TpaH3uctope Q533
(BU4508DX) n myogHo-KacKa JHOM
tpaHcopmarope (TIJKC) TH11;

— ycTpoitcTBo crabuansa-
Uy pasMmepa n3obparkeHUd 10
TOPU30HTANMN U KOPPEKIMU reo-
MEeTPUYECKUX MCKAKEHU Ha
mukpocxeme IC531 (LM393DT) u
Tpauaucrope Q532 (IRF614-037);

— OCHOBHOM MMIIyJBbCHBIN!
OJOK NMUTaHUA, BBIIIOJHEH Ha
mukpocxeme IC601 (MCZ3001D),
ABYX IIOJIeBBIX TPaH3UCTOPaAX
Q606 nnmn Q607 (2SK2640 uan
2SK2876) u rpancdopmarope
T603, yeunurensb oluubKM B NN
ctabuamaanumu BBIXOLHOTO Ha-
npskenus 135 B Ha MuKpocxeMe
IC603 (SE135N), onTonapa rajib-
BaHMYecKol pazBasku PH601
(TCET1103G);

— cTabuan3aTopsl BTOPUYHBIX
MCTOYHUKOB ITMTAaHUA HANIPAMKeE-
Huem 5 B u 8 B Ha MuUKpocxeMe
BA41W12ST-V5 (IC604);

— UMHOYJbCHBI MCTOY-
HUK [IUTAHUA OEeXYPHOTO pe-
skuMa Ha Mukpocxeme IC609
(TOP209P), rpancdopmarope
T602 u crabunusarope Hanpa-
sxeHud 3,3 B (muxpocxema IC608
(L78L33ABZ-AP).

Paccmorpum Bkpartile HasHa-
YeHMe OT/eJIbHBIX Y3JIOB U IIPO-
XO'KJeHNe CUTHAJa MOHOMOHM-
yeckoro maccu FE-2 o dpyHk-
LIMOHAJIBHO} cXeMe STOro IIaccy
(puc. 1).

Tiomep TU101 obecrieunBaeT
IIpMeM M HaCTPOIKY Ha TeJIeBU3U~
OHHBIE CUTHAJIBI, [IepegaBaeMble
B METPOBOM M JEUMMETPOBOM
IMaIia3oHe BOJIH, 4 TaKiKe Ha Ka-
HaJbl KabebHOTO TeJIeBULEeHUS.
Ox npeobpa3yeT IpUHMMAaeMBbIit
CUTHAJ B CUTHAJ IIPOMEKYTOU-
HOM yacTtoThl. Kpome Toro, B
COCTaB TIOHEpa MCIINJb3yeMOTo
B TesnieBUM3MOHHOM maccu FE-2
BBeneH YIIYV BugeonmerekTop
¥ KBa3UIapajyesbHbIM KaHaJ
3BykKa (QSS — quasi split sound).
TioHep MMeeT TPU BBIXOKA, Ha
oxuom m3 Hux Oypmer III[TC, nHa
apyrom — HY curHan 3ByKa, a Ha
TpeTrbeM (QSS) — curuas BTopoit
[IPOMEXKYTOUHOM YaCTOThI 3BYKA.
TioHep, NpUMeHAEMbIl B TeJie-
BU3MOHHOM Intaccu FE-2, — sro
TIOHEP C CMHTEe3aTOPOM HaCTOTHI.
OH nepexawoyaeTrca Ha Tpeby-
eMble AMAaIla3oHBl M HACTpPau-
BaeTCA HA CUTHAJ 10 KOMaHAaM
IIpoieccopa, HoCTYIAIUM 110
1M pPOBOI YIIPaBAAOIIE] IHNHe
I°C. OcHOBHOE HaNpsXKeHMue M-
TaHuUA TiOHepa O B nopaercs
Ha KoHTakT +5HV. Hanpakeuune
HACTPOIKM, TIofaBaeMoe Ha Ba-
puKansi, popMUpyeTcs BHYTPU
TIOHepa M3 HalpsaxeHusa 33 B.
HanpsskeHue aBTOMAaTUYECKOM!
pPeryiamMpoBKM YCUJIEHUA TaKiKe
dopmMupyeTcs B TIOHEpe U I1oC-
Tynaert Ha npoieccop UOC uepes
koHTakKT AGC. Tumnsl ToHEPOB
IIPVUMEHAEMBIX B TEJIeBU3UOHHOM
waccu FE-2 (MoHo) ykasaHBI B
Tabanuie 3.

Hponeccop UOC ICO001 aBna-
eTCA OCHOBHBIM 3JIeMeHTOM ITo 006-
paboTke CUTHAJIOB U YIIPaBJIEHUIO
TeseBU30poM. OT HEro BO MHOTOM
3aBucuUT paborocriocobHOCTb BCe-
ro yCTPOMCTBA.

Iponeccop UOC cemeiicTBa
TDA939xH dupmsbr Philips yc-
JIOBHO MOYKHO pa3feuTh Ha aHa-~
JIOTOBYIO (BMIeoIIpolieccop) u
uudposyw (mpoieccop ynpas-
neHus) yactu. Bosee nonpobHoe
onucaHue nporneccopoB UOC
cemeiictBa TDA939xH dupmel
Philips ncrionbayeMsbIX B TeeBU-
a3uoHHOM 11accu FE-2 (moHe) Moy
Ho Hay™ B [1] (pyHKRIMOHAIEHAA
cxema nponeccopos UOC ce-
meitctea TDA939xH nokasaHa Ha
puc. 3 cratbu [1)], Ha3HaYEeHMe BbI~
BoJOB B Tabiuiie 2 9T0i cTaTHN).

Kanaya 3Byka 4acTUYHO pac-
[IOJIOJKeH B TIOHEpe, YacTUu-
Ho B npoueccope UOC IC001.
B mMoHO(OHUMUYECKOM BapMaHTe
TeneBU3uoHHOro mwaceu FE-2
HU3KOYaCTOTHBIM CUTHAJ 3BYyKa
cHMMaeTca ¢ BbiBoga AM TioHepa
M IIOCTYIIaeT Ha BXOJ IpenBapu-
TEJIbHOI'O YCUJIUTEIA B IIPOLeCccop
UOCIC001, roe, kpoMe yCUNIeHU,
OCYIIIeCTBJSETCSH PeryjupoBKa
rpoMkocTH. Jlajiee curHaga 3ByKa
moctylnaeT Ha OJHOKaHAJbHBIN
YMa3Y, KoTopBIil BBIIOJHEH Ha
murpocxeme IC1201 (TDA7494),
rae yCUJMBAETCs [10 MOIIHOCTM.
Harpyskoit yeunurens ABIAOT-
cA IBe UM OfHa AVMHaMMYEeCcKUe
rOJIOBKM.

Buneonpoueccop (aHaoropas
yactb MuUkpocxembl TDA93IxH,
cM. Takake [1]) comepaxurt:

— KOMMYTAaTOPBbl CUTHAJIOB
BHUJ(€0 U 3BYKA,

— MHTeIpMPOBAHHBINM IIPOLeC-
COp CUTHAJIa APKOCTH,

~ MyJIbTUCYUICTEMHBI feKoaep
L[BETHOCTU [JIA MY JIbTUCUCTEMHO-
ro (PAL/SECAM/NTSC) rene-
BU30DA,

— npotieccop RGB curnamnos,

— YHY ¢ peryapoBKoit rpoM-
KOCTH,

— IIPOIIeCCOpP CUHXPOHUBATMN
U YIIPaBJIEHUA CTPOYHOM M Kagpo-
BOJ pa3BepTOK,

~ CXeMy KOppeKIUM recMeT-
PUYECKMX UCKAKEeHUIT pacTpa.

Buneonpoueccop obecrieunsa-
eT oIlpefiesieHne CUCTEeMBl KOAV-
POBaHUA CUTHAJIOB IBETHOCTH, TIe-
peKJIIoueHre BHYTPEHHUX lleleit
MMKpOCXeMbl i obecneyenus
NEeKOOUPOBAHUA [TPYHUMAEMOTo
B HACTOAIMI MOMEHT CUTHAJIOB



LIBETHOCTU U TEMOIYJISALMIO STUX
CUTHAJIOB.

Murpocxema ICO001
(TDA939xH) umeer KOMMyTa-
TOp BUIEOBXOIOB: YeThIpe BXOJA
IIOTC, nBa BXxOoma mnsa pasge-
JIbHBIX CUTHAJIOB APKOCTH U I{BET-
HOocTH (S-Video), na RGB Bxop2.
Ha ogua Bxop r1os1HOrO TEeNeBUaM-
OHHOT'O CUTHaJa (BBIBOA 36 MUK-
pocxemel TDA939xH) nopaercs
[IpMHMMaeMblit 3PUPHBI CUTHAI
(ITIITC) or TioHepa. Ha gpyrue
BUIeoBXonbI (BeIBOA 40 1 42) noc-
TyIlaeT BHEIIHMe BUAEOCUTHAJIIBI
¢ padbvemoB SCART (J401) n
pazbema RCA («Tionbnan»), KO-
TOPBIN PACIOJIOXKeH Ha IlepeHet
naHeJy. BHeIlTHMe KOMITOHEeHTHBIE
curHanasl Y/C S-Video ¢ pass-
emoB SCART moryr noctynate
Ha BBIBOJBI 45 1 46 MUKpPOCXEeMBbl
IC001, uTo ocyiecTBisieTcs na-
JIEKO He BO BCeX amlapaTax.

Bueriane RGB curHassi octy-
naot ¢ padbvema SCART Ha BbiBO-
mp1b1,52153. BeiBog 50 — 30 BXOT,
6nankupytomero curaasna. C Bbrxo-
Iarpolieccopa (BeiBoab! 58, 57, 56)
RGB curranns! nopaoTes Ha ATy
KMHECKOIIa, Tie pasMeleHbl OKO-
HeYHbBle BUIeOycUauTemn. Buae-
OITPOLIECCOP MMEeeT CXEMY aBTOMAa -
THuyeckoro 6asauca desoro (ABB).
s pabore! cxemel ABB ¢ raTer
KMHECKOITa Ha BBIBOJ, 55 IToCTyIIaeT
CUTHaJ, IPOIIOPIIMIOHAJBHbIA TOKY
Jydell KMHecKoa. JTa cxeMa II0
TepMmuHosgoruu cpupmel SONY
HasbBaeTcsa AKB — Auto Kinetic
Bias. Kpome aToro, umeeTcs cxema
OrpaHMYeHUs TOKA JIyda KMHECKO-
rta (OTJI), koropas obo3HadaeTcs
kak ABL (Automatic Brightness
Limiter). Curzan OTJI nmoctynaer
Ha BeIBOZ 54 mmurpocxembr IC001
(Ha PYHKIMOHAJIBHOI cXeMe He
ykas3aH). CMMMeTpUYHBIA CUTHAJ
KaJPOBOJ «IIMJIBI» C BBIBOJOB 19
«VD+» 1 18 «VD—» MukpocxeMbl
IC001 nomaeTcsa Ha BBIXOAHOM
KacCKaJ KaJgpOoBoil pa3BepTKHU, Bbl-
ITOJIHEeHHbI Ha Mukpocxeme IC501.
CBrrxoga UOC-mporeccopa IC001
(BeIBOZ 30) CTPOUHBIE 3AILyCKAaIO-
e umnyJsbcsl HD noctymaioT
Ha IIpEeOKOHeYHBI! Kackan (Oy-
depHbIl yeummrens) Q535 u mastee
Ha BBIXOOHOI KacKam CTPOYHOM
pas3BepTKU, BBINOJHEHHBII Ha

TpaH3ucTope Q533 u Tpancdop-
matope T511. Ha BeiBoge 17 (EW)
UOC-mponeccopa IC001 nmeeTes
cursag napabosmyeckoit PopMebl
C 4aCTOTOM KagpOBOl pa3BepTKH.
STOT CUTHAJI IIOCTyIIaeT Ha MUK-
pocxemy IC531, ¢ BEIXOA KOTOPOI!
CUTHAJI IIOCTYTIaeT Ha TPaH3UCTOP
Q532. OT napamMeTpoB 9TOI'O CUTHA-
Ja (nsmensembrx UOC-mnpornecco-
pom IC001) 3aBuCAT TakMe XapaK-
TEePUCTUKY PACTPAa, KaK pasMep I10
BEPTUKAJM, HAJUYME U OTCYTC-
TBMe TpalelennatbHbIX, D0OIKO-
06pa3HbIX U MMOAYIITKO0OPa3HBIX
UCKarKeHUI, a TaKKe JIMHeMHOCTh
Pas3BepTKU B yIJIax 3KPaHa.

BbixomHble KacKagbl Kagpo-
BOIl pa3BepPTKU BBHIIIOJHEHb! Ha
murgpocxeme IC501 (TDAB177).
Mukpocxema obecrieunBaeT 1o-
aydeHUe NMUIooOpas3HOro TOKa
¢ gacroroit 50/60 I'y B kagpo-
BBIX KaTYIIKaxX OTKJOHSAIIeNl
CUCTeMBl IJIsI OTKJIOHEHMs JIyda
1o BepTukaau. IlnnoodbpasHoe
HaIpsKeHye KaapoBOil 4acTOThI
rnogaeTcs Ha BBIBOALI 7 M 1 MUK-
pocxembl IC501 ¢ BbiBOZOB 191 18
mukpocxembl IC001. Harpyakoit
BBIXOJHOTO KacKaza KagpoBoOi
pas3BepPTKU ABISIOTCS KaIpOBbIe
KaTYIIKU OTKJIOHAIOIIEN cUCcTe-
Mbl, HOJKJIIOYEHHbIE K BBIBOMY D
mukpocxems! IC501.

CrpouyHana pazBepTKa BbI-
[I0JIHEeHa Ha TpaH3ucTopax Q535
n Q533. CrtpouHasa pasBepTKa
IpenHa3Ha4YeHa OJA CO3TaHUSA
nnJjoo6pa3HOTO TOKa YacCTOTOM
15625 T'ry (craumaptet B, G, D u
K) B cTpOUYHBIX KaTyIIKaxX OT-
KJIOHSONIel cucTeMbl OJis obec-
nedyeHUs JIMHENHOM pa3BepTKU
JIyda I10 TOPU30HTAJU. BEIXOqHOI
KacCKajg CTPOYHON pas3BepTHEU
Harpys<eH Ha CTPOYHbIE KATYIII-
KM OTKJOHSHAONUIE! CUCTEeMBl U
CcTpouHbIl TpaHcdopmaTop T511,
¢ BTOPUYHBIX 0OMOTOK KOTOPOTO
CHUMAIOTCSA HAIPAMKEeHUd OJs
[IMTaHNUS KMHECKOIa, BEIXOMHBIX
BUIEOYCUIUTeN e U BHIXOIHOM
MMUKDPOCXeMBI KagpOBOil pa3Bep-
TEU. VIMOyabchl yopaBjeHUs
BBIXOQHBIM KaCKaJgOM CTPOYHOIL
pPa3BepPTKU IIOCTYIIAIOT C BBIBOJA
30 murpocxemer IC001.

NUctouanku nuraaua obec-
[1eYMBAKOT TeJeBU30p Heobxo-

OVMBIMY HAIPS’KEHUSAMU, KAK
B [EYPHOM, Tak U B paboueM
pesxkumMe. [Ina nmuTaHUA IIpouec-
copa ymnpaBJyeHus (qudponas
gactb IC001) 1 cBABAHHBIX C HUM
HEKOTOPBIX y3JIOB TeJeBU30pa
(boTorrpueMHMKA, MUKPOCXEMBI
IIaMATH) B Oe'KypPHOM peskuMe
CJTY?KUT UCTOYHUEK MUTaHNS (DJI0K)
IEeXXypPHOro peskumMa, COOpaHHBIN
Ha coBpeMmeHHoM [IIVM-kOHT-
poJLepe co BCTPOEHHEBIM MOIITHBIM
nojeBbiM Tpausuctopom 1IC609
(TOP209P) v uMITy IbCHOM TpaHC-
dopmarope T602. IToT UCTOYHUK
dopmupyer Hanpsxenue 3,3 B.
Vcrounuk (6s0k) nmuranus pabo-
dero peskuma MM, KaK ero eimie
Ha3bIBAIOT, IJIABHBI (OCHOBHOI!)
6710k MUTaHUA hopMUpyeT Heod-
XOomuIMble i paboTh! TeseBU30pa
Halps2KeHNA. OTOT UCTOYHUK
HONKJIIOUAaEeTCsA K CEeTU KOHTaK-
ramu pejie RY601 mo komauge ot
IIpoIieccopa yIpaBJIeHUs depes
k049 Q601. VicTOYHUMK nUTaHUS
paboduero pexuma BBIIOJHEH
Ha ocHOBe murpocxembl IC601
MMILYJIbCHOTO IIpeobpa3oBaTels,
BBIXOJHOTO JBYXTAKTHOIO KJOYa
Ha M/II-Tpan3ucropax Q606,
Q607 1 UMITyJIECHOTO TpaHCcdOp-
maTtopa T603. B ero cocTaB BXOOUT
raksxe onrornapa PH601, kackang
crabummzauun IC602 u crabuim-
3aTop Hampsxennusa b Bu 8 B Ha
mukpocxeme 1C604.

IInrara KMHECKONA B Teje-
Bu30pax Ha maccu FE-2 (MoHO)
IIPpUMEHAETCH I1J1IaTa KUHECKOIIA
C, Ha KOTOPOI! PaCHOJI0KEHb! BbI-
XOOHBbIE BUIEOYCUJIUTEJN C OaT-
4MKaMM TOKa (M3MEepUTETbHBIMU
TpaH3ucropamu) cxemsl ABB.

ITpodoaxcerue wvumaiime
8 caedyrousem Homepe.
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MAJNIEHbKUE CEKPETDHI
BOJIbLUUX MACTEPOB

AKAI

Modeawv CT-1407D. Her
nBera. [Ipuunua: HeucnpaseH
kounzpencarop C334 (0,47 mxd),
MOAKJIIOYEHHBIN K BBIBOAY 12
vukpocxemel AN5601K. Ilocae
YCTaHOBKM HEMOJAPHOTO KOHIeH-
caropa 0,47 Mmx®, u noxcTporiKkn
koHTypoB SECAM nBetHOCTDH
3apaboraua.

Modeav CT-G215D. Tenesu-
30D BKJIIOYAETCA, MUHYA TEXYpP-
HBI pexuMm. PacTp ymeHbilleH U
UMeeT HeJIMHEeHOCTh BepxHel
gactu. [Ipu namepennn va crpod-
HOI1 pa3BepTke Habmonaercd 96
B Bmecto 115 B, a Ha KajgpoBoit
pasBepTre npucyrersyer 20 B
BMecTo 25 B. IIpu BBIKJIIOUEHUN
¢ IyJbTa TeJeBU30P He BBIKJIO-
YqaJics a JUIIb IIPOIiafasl Ipuem.
Oxagzanca npobuUTHIM Hepexon
f6a3a-KOJJEeKTOp TpaH3MUCTOpa
Q506 (2N5401) B kmoue Ha 115 B.
ITocne 3amensl TpaH3ucTOpa
HOpMaJbHas pabora TeseBu30pa
BOCCTaHOBUJIACH.

AVEST

Modeawv 72TL-02-C. Her cun-
xpoHuzauun. HencupaBen KoH-
nencatop C252 (100 ud), nox-
KJIIOYEeHHBI! K BhIBOoay 43 Bujge-
ompoleccopa.

DAEWOO

Modeav KR21U3T. Tenesusop
HEe BKJIIOYNJICA U3 JEeXKYPHOrO pe-
»KuUMa. Brllies: 3 eTposi BEIXOAHOT
TPaH3UCTOP CTPOYHO pazBepTKN
2SC5386.C 6y10Ka MUTAHWA IOCTY -
[1aJI0 3aBbIIIEHHOE HAIIpAMKeHue
(160 B Bmecrto 130 B). 3amena
mukpocbopru DPMO001 TIA un
tpauaucropa 2SC5386 pemmusna
IpobJseMy.

Modeav DM@-2127. TeneBu-
30D He BEJIOYaeTcs. HeucnpaBHa
vukpocxema STR50103A B 60xe
muranus. Ilocse 3aMeHbl MUKPO-
CXeMBbI PacTp 3ayKeH 10 F'OPU30H-
TaJii, HapyuleHa POKyCUPOBKA.
HanpsarkeHue Ha BbIxXOne OJIOKa
nuradus cocraiset 80 B, BmecTo
nososxenHsrx 103 B. ITocse 3ame-

HB! KOHZeHcaTOpoB 1Mk® (160 B)
HalpsAMXeHNe IIPHUILIO B HOPMY.

GRUNDIG

Modeav» M84-211/8 IDTV,
waccu CUC 1829. TeneBu-
30p He BBIXOAUT U3 NEKYPHO-
ro pexxuma. Jedexren HOUT
T53001(2SC5331) (1500 B,
15 A, 180 Brt). Tpanaucrop BbIIIeN
U3 CTPOA U3-3a IJIOXOM ManKku
D53071 (BY359) u C53071. Iloc-
sne zamensl HOUT na 2SC5144
(1700 B, 20 A, 200 Br) u opo-
namky Bcell CTPOYHOM pa3BepTKU
pacTp nosABuJCH, HO pasMep Io
ropmu30HTaN OB MaJ 1 BO3HUK-
JU NOAYIIKOOOpasHble MCKarKe-
aus. Ha pazmep mo ropusoHTam
BJIMAN oOpbIB pe3ucropa R55014
(4,7 Om) B neniu mexxny IC 55010
1 OTKJIOHAWIEe cuctemoit. Ha
reomeTpuio sxke Biauser IC 55010
(TDAB8145). VI3-3a ee nedekra u
UMEEM <ITOAYILIKY ».

HITACHI

Modeav CMT-2908. Het uBe-
ta B pexkume SECAM. Bricox
roHgencaTop C509 (0,47, 50 B) B
neronepe SECAM.

HITACHI, FUJIAN

Modeav HFS-1425. Hepes
5...10 muH paboTe! HA CMeHe TeM-
HBIX M CBETJIBIX CIOMKETOB «ILjla-
BaeT» pazmep nszobparkenns. [lpn
9TOM IIOABJIAETCH HEJUHENHOCTb
KaJpOBOM pa3BepPTKM UM mHpolla-
Jaer 1BeT. 3aMeHa BCeX 3JEeKT-
pPONMUTUYECKUX KOHLEHCATOPOB
He nomorJia. Ilpuyunsa okazanace
B TpaHaucrope V9304 (2SC2271)
raou ON/ST.BY. Ilocne ycra-
HOBKJ HOBOTO TPaH3MCTOPA CTaJIa
cpabaTBIBATE 3alHMTa CTPOYHOM
pasBepTku. B aT0i MOesm 3amn-
Ta 2KECTKO CJIeIUT 32 HallPAMKEeH -
em ¢ TIKC u 33 TOKOM CTPOUHOTO
tpaHn3ucropa. Ilocse Toro, kak pe-
ryasarop B+ 6bin noBepuyT Ha 90
rpazycoB OJIOK MMTaHNA HOPMaJlb-
HO 3apaforan ¢ HanpsKeHUEM
113 B. Crapsiit TpaH3UCTOD
2SC2271 zBoHuTca abcoa0THO

HOPMAaJIbHO. Y CTAHOBJIEHHBII B
BBIXOJHOI BMJIEOYyCUNUTEIDb 3TOT
TpaH3uctop paboraeT, HO Npu
ITOBTOPHOM yCTaHOBKE B GJIOK K-
TaHUA AedeKT IOBTOPAETCH.

HORIZONT

Modeawv 655. Her usobpa-
sKeHMA U 3ByKa (Her npuema). C
BUJEOMarHMTO(POHA CUTHAJ eCThb
o Bxony video. Oka3zaJsoch, 4ToO
IPUCYTCTBYET XOJIONHAA [Talika Ha
8-MM BOJILTOBOM CTabuimsaTope
KOTOPBIN NUTaeT MUKPOCXEMY
TDAS8362.

INTERBUY

Modeas M-530. Annapart He
BEJWOYaeTcA. B OJioke nmuraHus
o nenu Beixofa 110 B obuapy-
»KeH npoboit TpanaucTopa Q507
(A1013). Ilocse 3ameHBl TpaH-
3ucropa Ha umgeHTnuHslt, BII
He paboraer. IlpoBepus auonanl
Bropuunoit uenu BII 651510 06Ha-
PYy¥eHO KOPOTKOE 3aMbIKaHMe U~
oxa D506(T95G). Ilocne 3aMeHBI
muoxa Ha FR153, ommeTp cHOBa
[TOKAa3bIBAJI KOPOTKOE 3aMbIKaHYE.
OrcoeIMHUB HABECHYIO [IEPEMbIY-~
ry P (mogmaya nuranma YHY Ha
BBIBOZ 3 Mukpocxemsl TDA1013B)
K3 nponagno. Ilpuunna: veuc-
IIpaBHa MUKpocxema YHY.

JVC

Modeav AV-BI14T. Ha uzo6-
Pa’KeHUM BUAHBI «TYJIAOIIUE>»
TOPM30HTAJbHBIE IToNIoCckL Hamnps-
JKeHIe HA BBIXOJIE Uy Th 3aHIMYKEHO
(4,96 B)unyascupyer, KOHIeHCa-
TOPBI HA BXOJE U BBIXOZE B [TOJTHOM
nopanke IlpuunuHa: HEUCIIPaBeH
crabunmnzarop Ha 5 B.

LG

Moodeaw CF-21D70 (Llaccu
MC-64A). Ilpu naskaTny Ha KHOII-
Ky «CeTb» MHAVKATOP [EHKYPHOTO
perKkMMa 3aropaeTca Ha 2-3 CeKyH-
abl u racHeT. Hanpsskenus ¢ BIl
npu HayKaTuy Ha KHONKY «CeTb»
UMEeIOT HOMMHAJIbHBIE 3HAYEHUSA
B TeuyeHMe 1 ¢, 3aTeM OHU I1JIABHO
yMmenbmawTesa 10 0 B B Treyenne
1-2 ¢. Crpounas pa3BepTKa He
3aIycKaeTcs IIOKa MHIAMKATOP
LEMKYPHOTO PEKMMa TOPUT, T.K.
TEJIEBU3OD IPU HAMKATUM KHOIKN
«CeTb» IOJIKEH BHKJIOYATHCA B



IeKypHBI perxkum. HeucnipaBHa
xHomKa «CeTb», KOTOpas MOJAeT
NMTaHNWE Ha TeJEeBU30p TOJb-
KO IIOKa Ha Hee )XKMeUIb PYKOIL.
Xo03AMH anmnapaTta ckasaJ, 4To
TeJIEBM30p [OYTU Bcerpa Obla B
JEKYPHOM pesKuMe, T.e. CeTeBOI
KHOITKO! ITOJIb30BaIMCh PEJIKO.

SAMSUNG

Modeavr CK5081ZR. Ecthb
pacTtp, 3ByK u ynpagpisenne. Or-
CyTCTBYeT uaobpaskeHne u HeET
OSDusaukanuu. B maHHO MO-
IeJiy IPUMEHEH KOHTPOJJEep
SIM1352R (C69540Y). Mexxy ero
BbIBOsIoM 30 (FBL) 1 BriBOgOM 54
MMeeT BHYTpPeHHee COIIPOTUBJIE-
Hue 7 Om. ITocoe oTcoenHeHUa
FBL noasunoch nszobparkenue,
HO eCTeCTBEHHO 0e3 MeHI0. BbIxoz
OVH: MEHATH IIPOLIeCCoP.

Illaccu KS1A. Heucnpas-
HOCTb: M300parkeHne CIBUHYTO
10 ropu3oHTaJ . KoHeHcaTop Ha
KOJIJIEKTOPEe CTPOYHOTO TPaH3UC-
TOpa oKasaJica uctpaBeH. [Tpnum-
Ha: 0OpbIB peaucTopa Ha 145 kOM,
YCTaHOBJIEHHOTO [10CJIEIOBATE b~
HO C 3TUM KOH/IEHCAaTOPOM.

Modeav CK3351. Book niura-
HuAa cobpan Ha SDH209B. Henc-
TIPAaBHOCTD. 3aHM?KEHbI BLIXOIHBIE
HanpsAxeHud. Brimesn u3 cTpoa
C852 (470 mxd, 16 B). ITocye 3a-
MeHEI Bce 3apaboTaiio.

SANYO

Modeaw C21EF63EX, waccu
A7-A.Tlocne BRIIOYEHUA MUTAHUA
NoABJNAETCA 3BYK C KapPTUHKON U
TEJICBU30D NEePEeXOAUT B AeXKyp-
Hblt pexxum. Ilocie O0KMPOBKU
koMaHe! stand by ¢ mponeccopa,
TEJIEBU30D He BLIKJIOYAJICA, 3BYK

Y KapTUHKA 1CcYe3aJy, OCTaBajca
YNUCTRBIN pacTp KaK IIpU peskmume
AV 11 HMKaKMe KOMaH/IbI C IyJIbTa
WV TaHeJM yIIpaBJIeHus He Ipo-
XOIUIIN, KpOMe KOMaH]] IEPEKIIIO-
yeHMsA KaHaJoB. Ilpu HaskaTuu
KHOIIKM MePeKJIYEeHnsA KaHajaa
Ha 2...3 c. moABJseTCA 3BYK U
n3obpaskeHue. Bce nurawme
Hanpssennsa Ob1am B Hopme. IIpn
e TAJILHOM UCCJIeOBAHNM CXEMBI
0Ka3aJioCh YTO Ha BIBOJE 31 11po-
neccopa (Protect) nHanpsxenne
cocrasuano 0,8 B. Jta komaHga
aHaJMU3UPYeET HallpAXKeHue BCeX
VMCTOYHUKOB nMuTaHudA. Ilouck
TIPUBEJ K AeJINTEI0 Hallp AXKeHU A
R592, R593 crounnka 130 B. Pe-
3uctop R592 (220 kOm) oka3zanca
B o0OphIBe.

SHARP

Modeas 70ES04C. He pery-
JUpyeTcsa pasMep ¥ reoMeTpus
no BepTukaau. IlpuumHa: HeE-
MUCIpaBHBIe TpaH3ucTOpb! Q506
(2SD2391) n Q507 (BC846BLT1).

SHIVAKI

Modeas STV2016. Biok mura-
HMSA He 3amyckaetcd. IIpuunHa:
3aHUKEHHOe ofpaTHOe COIpOo-
TuBJeHue aguoga D804 (1N4937
600 B, 1 A). ITocsie 3ameHnbl guoga
BII zanycTuicd, HO yepe3 2—3 ¢
otkJounacsa. HeucripaBHoit oka-
3aJack onrronapa LV 817.

Modeas STV-2119. Anmapar
He BKJIIOWaeTcs. BHelllHe Bce ne-
TaJ 1eqnl ITocse 3amens PC817
u SE120 TeneBuszop 3apadoTal.

Modeawv STV 1414 multi. Ilpo-
SIBJIEHME HEUCIIPaBHOCTU: €CTh
3BYK, anmapaT pearupyer Ha
nyJsbT, pacTpa HeT. Her 3amycka

CTPOYHOI Pa3BepPTKH, Ha Oa3e BbI-
xonHoro Tpausuctopa 0 B. IIpnuan-
Ha: 06peie TMC (nepeuunas o6-
MoTKa). ODMOTKY IlepeMaThIBaTh
He MIPUIILIOCH, OOPBIB OB OKOJIO
BbIBOJa. Ilocsie BOCCTaHOBJIEHUA
obmoTru Bce 3apaboraro.

SIEMENS

Modeawr FS276 w GRUNDIG
na waccu CUC1982. Heucnipar-
HOCTB: €CTh MEHI0, ciayxebHasd
nHpopMaund U 3BYK, HO HET
nzobpaskenusd. IlpuunHa: Hemc-
npaBHas Mukpocxema SDA9280
B Osi0ke «<FEATURE BOX».

SONY

Modeav KV-X2571R. Henc-
IIPaBHOCTL: HAPYIIEHA KOPPEKLIMA
pacTpa (BorHyTocTy o 6okam, HO
MCKaKeHMA KaKye TO CTPaHHbIE,
HE CUMMETPUYHEIE U pas3Mep I10
BEepTUKaJM HapyIleH U pacTp
cMelleH BBepx. Bee 5Tn nekaxe-
HUA eIlle U MEHAIOTCA [IPY HOBBIX
BRJIIOYeHMAX. VIHOra npornagaeT
HaCTpOIfKa KaHAJIOB IIpH Iepe-
KJIOYEHMHM ¢ KaHaJla Ha KaHaJ).
ITocse moarmx muccaenoBaHuUmn
6J10Ka pa3BePTOK CTAJIO IIOHATHO,
4TO TaM Bce B IopAgke. Oxasa-
JIoCh, YTO HA HmMHe cuHXpo-SCL
npucyrtcTByeT 5 B, a Ha niHe faH-
ubIXx SDA — Toasko 3 B. dopma
MMITyJIbCOB HOpMaJbHas. Hanps-
JKEeHUEe «CaauIIoOCh» Ha 3allMTHOM
crabumurpone. Ilocyne 3aMenn:
crabuauTpona Bce 3apaboradio.
JaHHaa NOJOMKa yAUBUTEIbHA
CBOMMY CYMIITOMaMIM.

IMeuamaemcs ¢ pa3pewerHus
Muxanna PazanoBa
http: / /www.telemaster.ru
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YCTPOUCTBO U AUATHOCTUKA
DVD-NMMPOUIPLIBATENA
PHILIPS DVD963SA (uacrs 6)

Oxonuanue. Havano 8 PAT Nel, 2005 2.

Auppen Lauunos
(Mocksa)

B wecToi 4YACTH CTATHU NO YCTPOWCTBY M AMATHOCTUKE
DVD-npourpuisarens Philips DVD963SA paccmarpusaercs pabo-
Ta NAAThbi KOMMOHEHTOB BUACOCUTHANA, NnaThl pa3bemor SCART,
NAarbl gUCTINEN U NPUBeAeHbl MX NOAPOOGHbIE NPUHLMUNNUANbHDIE

AINeKTpUuyecKme CXxembi.

IInara KOMIIOHEHTHOrO
BUJI€OCUTHAJIA
IIpourpsiratens obopyzmo-
BaH BbIXOJaMM KOMIIOHEHTHOI'O
Bupgeocurdana YUV, Ha 3aauen
MaHeJu [OCTYIEeH ABUYKKOBBIN
eperJIIYaTelb pPeXKuMa pas-
BepTku 1203 (nporpeccuBHasa/
yepeccTpodHada). Ha pucynke 33
npuBeseHa OJOK-CXeMa MJIaThl
KOMITOHEHTHOTO BUE€OCUTHAA.
IInaTa cuHTEe3UpyeT aHAIOTO-
BbIii KOMITOHEHTHbII BUE€OCUTHA
C YIOBOEHHBIM HYNCJIOM CTPOK U3
g posoro Bugeocurtsana YUV e
JepeccTpOYHON pa3BepTKOM, 4TO

obecrieynBaeT IpUTENI0 CYDDH-
eKTUBHOE BHedaTJieHne Dojee
HeTKOM U IriagKoil KapTUHKHA,
be3 xaxkux-nmubo MCKaKeHUI Ha
IMHAMKUYHBIX crodkeTax. Ha 6omb-
HIMX DKpPaHaX, IPOrpeccuBHad
pa3BepTKa ydupaeT gpoxkaHue
TOPM30HTANbHBIX JIMHNIT M300-
paskeHuA.

IIpu paspaborxe njarThl uc-
nosnb3oBaHsl HOBble BYIC: mud-
poBoit npeofpas3oBaTenb BUae-
dopmatos FLI2301 nau FLI2310
(7100), pea30BaHHELIR IO TeX-
Hosoruu Faroudja Laboratories
xommnauuert Genesis Microchip,

Inc., n cnenpnann3npoBaHHBIN
BuneollAIl ADV7300 (7202),
obecreunBaroIVii MOBLIITIAIOUYIO
(mo 8 pas, T.e. 13,5 x 8 =108 MI'u)
e peYICKPeTU3ALMI0 M POBOro
Bumeocursanaa. Ilnara obecre-
4MBAET BO3MOYKHOCTHU yIIpaBJje-
HUA CAEAYIOLMMHA [1apaMeTpPaMu
nsobparkenusa (pasgesa MEHIO
Digital Crystal Clear):

— raMMa-KOpPEeKIMe;

— 3aJIeP:KKOIi CUTHAJIA 1[BET-
HOCTH ¥ APKOCTH;

— YeTKOCThIO (IpM IIOMOIIN
ynpaBiaennsa AUYX B numanasoHe
gactoT 1..8 MTI');

- DCDi (Directional
Correlational Deinterlacing), nna
TIOJIYYEHUA IIaJKOTO U ecTecT-
BEHHOTO JBILKeHNA Oe3 3a3yOpun
Ha [AMarOHaJIbHBIX Iepexoax,;
aJITOPUTM YABOEHMUA CTPOK OIlpe-
IeJisieT BCe ABMKylIMecs TpaHn-
1Bl B CL[EHE U [IOJCTPAUBAET YroJ
VIHTE PHOJIAIMMA Ka¥KIOT0 IIUKCEJIA
TakuM 00pas3om, 4TOObI OH HUKOT-~
a He mepecekaj OamMrkaiuIyio
rpaHnLLy,

— True Life, noBbiiiienne ae-
TaIN3AUUA IIyTEM ABYMEPHOI'O
HEJIMHEJIHOTO yIIpaBJIEHIUA APKO-
CTBIO U I{BETHOCTLIO.

Ha pucynrax 34...36 npu-
BeJZleHa DJEKTpUYEeCcKasa cxema
IIaThl KOMIIOHEHTHOTO BUEO0-
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TB-npuemHuk

4 3 Y
CVBS | Audio | Audic |CVBS |R G B
oryY T up ory orC orC
TV up
A A
SCARTZ
DVD963SA
SCART1
h 3y A ﬂk h
CVBS | Audic | Audio |CVBS R G B
ory down | VCR ory orC orC
down up
h 4 A 4 JV
BupeoManuTodoH

Puc. 37. Buarpamma
NPOXOXAEHUA BHELWHUX
curHanos uyepes pasbemsbl SCART
B XXAYLLEM PeXxume

cur"Hajsa. udposoit MynabTu-
TIJIeKCHPOBAHHbBIN BUIEOCUTHAJ
4:2:2! B mapannenbHEOM chopMaTe
YBO0..YB7 (cranpapt CCIR-656)
B COTPOBOMKAEHUM TAKTOBOTO
curHasa 27 MI'nm (27M_CLK)
U CHMTHAJIOB CHMHXPOHM3aUNUU
mo ctpokaM HSYNC u nmonam
VSYNC_mono npuxoauT Ha
pa3zwvem 1000 c Begyuiero npo-
meccopa MoHomJaThl (puc. 35).
3aech Ke IIPUCYTCTBYIOT 1ud-
pOBbIe HaIpPAMKEHUA NUTAHUA
+5 B, +3,3 B u cursasbl JaHHbBIX
¥ CMHXpOHu3auuu 3-B muHbI
I*C, xoTOpble IpeoGpasyoTcs B
3-BOJNIBTOBBLIE CXeMaMu CABUTa
ypoBHA Ha MOII-tpaHs3ucTo-
pax 7121 u 7122 (puc. 34). Oa-
Jjlee BUAEOCHUTHAJ MOoJaeTcsa Ha
Bxoabl S2..S9 suneollAIT 7202
(BbIBOABI 53..55, 58..62) n G|Y|Y_
0..G|Y|Y_7 (BeiBogbr 21...28)
Ipo1eccopa yABOEHUSA CTPOK
7100, B KOTOPBIX NPOUCKOAUT
pasfesieHue Ha KOMIIOHEHTHI
aprkocty Y u usetHoctu (U/Cr,
V /Cb) npu nomouy BpeMeHHOT0
IeMYJIbTUIIJIeKCYPOBAaHMA ITIOTO-
Ka (610k DEMAX B Braeoll All).

W3 curHaJIOB CUMHXPOHU3aAUUU
HSYNC u VSYNC_mono npu
nomouu IC7200 (capBOeHHBIN
D-tpurrep 74LVT74) dopmupy-
erca curHag VSYNC, koropslit
nopaercsa Ha BXon S-VSYNC
BuaeollAIl m VSYNC1_PORTI1
rponeccopa. CHUrHasIbl CTPOHHOM
U TAKTOBOM 4aCTOThI IOCTY AT
HeIOCPEeCTBEHHO Ha MUKpOoCXe-
My YIOBOWUTEJA CTPOK; CUIHAJBI
takToBoil yactorhl 27M_CLK
n P_CLK npuxogAaT Ha BXOAbI
CLKIN-A/B Bupneoll AIIl uepes
CXeMy C/IBUTa ypPOBHSA Ha BEHTU-
aax 7203 (74LVT86DB).

Kpome BxXoma ayia craHgapT-
HOTO 1M POBOTO BUAEOCHUTHAJIA,
BuneollAIl umeer gBa 10-pa3s-
PAIHBIX BXOmaa A g poBOTO
BUIEOCHUTHAJIA BBICOKOTO pa3pe-
menna Y0..Y9 u CO0..C9 (mynb-
TUIJNIEKCUPOBAHHBI), Ha KOTO-
pble [MOCTYHIAIT BUAEONAHHLBIE,
CHHTEe3VpOBaHHbIE yIIBOUTEJIEM
cTpok. K maTepdeiicy mamaTu
nponeccopa 7100 mopkirodena IC
mamarn 7101 (2 MouT X 32) Tuna
SDRAM (MT48LC2M32B2TG).
B pexume nporpeccuBHOM pas-
BEPTKM Ha COOTBETCTBYIOUIME
BXOJibl CHHXPOHM3AUMY BUJIE0-
TAIIP HSYNC_wmP_VSYNC_
mogaworca curHansl P_HSYNC
P_VSYNC, cpopmupoBaHHBIE
mponeccopom 7100.

B «DroopkeTHOI» Bepcuu
mJaThl Ha OCHOBE IIpOleccopa
FLI2301, xoropniit obopyxno-
BaH BCTPOEHHBIM 3-KaHaJIbHbIM
10-paspaguwsim ITAIL, Bupe-
olTAII 7202 oTcyTCcTBYeT, U
aHaJIOTOBbI KOMIIOHEHTHBI
BUAEOCHUTHaJ IoxaeTcd He-
[HOCpeJ[CTBEHHO Ha BBIXOJHBIE
HY-dbwunsrper (14,6 MI'nn) c
BUAEOyCHJINTENAMM Ha OBICT-
poaeitcryommx (300 MI'n, 800
B/mxc) MOY 7301, 7302 u 7303
(AD8061), T.e. BMECTO IHepeMbl-
yex 4305/07/09 Ha nyiaTy yera-
HasamBaioTcea 4306/08/10 (puc.
36). Ipumenenue VMOV obyc-
JIOBJIEHO TE€M, YTO SMUTTEepHbIe
MMOBTOPUTENN HE 0oDecrednBaoT

TpebyeMoil JIMHERHOCTH IPpU
pabore ¢ curHasnamu TBY.

Hanpssxenns nuranuda +2,5 B
n +1,8 B dopmupyroresa uHTEr-
PaJIbHBIMMU CXeMaMM JIMHENHBIX
crabusmzaropos 7300 (LF25C) n
7103 (LF18ABT), ycraHOBJIEHHBI-
My Ha mare (puc. 33, 34 u 36). Ina
06paboTKy curHaJa IMepeKsroda-
TesA peskmma passeptiyu 1203 n
ero rmopaun B mmHy 1°C ycTaHoB-
JIeHa MUKpocxeMa ImdpaTopa
7201 (PCF8574T).

Ilnara pazwemos SCART

Epporneiickas Bepcus Ipour-
pbiBaTesa obopynoBaHa MHTED-
(ejicHOII maTON!, Ha KOTOPO
YCTaHOBJIEHBI MMKPOCXEMbI KOM-
MyTaTopa BUIEO- ¥ 3BYKOBBIX
curuanos 7501 (STV6410A)
n nBa pasbema SCART, onun
n3 kotopuix (1000) asnaerca
poixonHbiM (TV-SCART2) u
MCTIOJNb3yeTeA AJA MOARIIO-
YeHUA K TeJIeBU30py, APYTroii
(1001) — BconomMoraTeJbHbIM
(AUX-SCART1). KommyraTop
ynpasJjaercs o muxe 1°C.

Korpa npourpnisaresb Haxo-
INTCS B MKAY1LEM perkuMe (HO He
B JKAYLIEM pPerkyMe C IIOHMYKEeH-
HBIM noTpebseHrem — low power
standby mode), riaTa asiageTca
«IIPO3pPadvHOi» IJIA BUAEO- VI 3BY-
KOBBIX CUTHAJIOB, €CJIM K pa3’beMy
AUX 1onkJto4YeH, HAalIpuMep, B1~
neomaranTodoH (VCR) mim ey T-
HUKOBbI npremuuk (STB). Ina-
rpaMMma IIpPOXO0XKJEeHUA CUTHAJIOB
B aToM pexkume (loop-through)
IpuBe[eHa Ha pucyHke 37. Y-
paBiAeT pexkuMoM curHata P50
(ot «PAL 50 I't1»), Dosiee u3Bec-
THBIA o7 HazpanueM Easylink?
KOTODLIN mofiaeTcaA depes3 BbIBOJ,
10 pazwema SCART n obpaba-
ThIBAETCHA BEJOMbIM [IPOIIECCOPOM
[LJIaThI AVCILJIeA, TONKIIIOYeHHBIM
& e I2C.

CurHaa cuHero useta B (u3
curHaja RGB) u BbICOKOUAC-
TOTHAA LBETOBaA KomrioHeHTa C
(13 pa3eJbHOr0O BHUAEOCUTHAJA
Y/C) ucnonb3ymoT OAMH M TOT

1 TTee 6b160PKU APKOCTNHOZO CUZHAAL NPUL0OAMCS HE 001Y 86LOOPKY KAH D020 U3 YBeMOPASHOCTIIHBLL CUZHAL08

2 Esponetickuti cmandapm 06yHANPABAEHHOZ0 NOCAe008aMeabh020 unmepgetica das ynpasierus 6udeoobpydo-

saHuem



ske, 7-11 BbIBOJ pazbema SCART.
ITockonbky curaas B nmocrynaer
Ha TeJeBM30p, a curgaa C moc-
TynaeT Ha BUJEOMATHUTOQOH,
BBIBOJ] 7 MOJIXKeH ObITb IByHAaIl-
paBaeHHBIM. OHAKO MHTETrpab-
HadAcxeMa KomMmyTaTopa 7501 re
OONAEePXKMBAET TaKO! DPeXKUM,
osToMy ObLiM mo0aBJIeHBI JBa
BHEIUHMUX KJI04Ya, — «1l» m «2»
(puc. 38). Kooy 1 ynpasaserca
curHanom FBOUT_TV (Fast
Blanking), mocrynawomum c
BeiBosa 17 IC7501. Korga ypo-
BeHb curHaja FBOUT TV uus-
KMUii, BBIBOJ 7 ABJAETCA BXOL0M
curanaa C; korga FBOUT TV
MMeeT BbICOKHII YPOBEHb, BHIBOJ,
7 ABAAETCA BBIXOLOM cUTHaJa B.
Koy 2 ynpasasercs curgaaom
FBIN_AUX, nocTynamoIiuM Ha
BBIBOJ 16 BCcrioMoOraTenbHOTO
padweMa SCART1 (AUX). Ecau
ypoeens curaaa FBIN_AUX
HU3KUi, BeIBOL 7 pazbema AUX
ABJAETCA BBIXONOM CUTHaJa
neetHocTu C; ecam ypoBeHb
FBIN AUX BBLICOKWMII, BBIBOJ
7 aBnsdeTcdA BXOJLOM CHUTHaJa
cuHero. Ha cxemoTexnmnueckom
YpPOBHe, KJIHYOM 1 ABaAercH
Tpau3ucTtop 7206, a KAOYOM
2 — TpaHauctop 7212 (puc. 39 n
puc. 40). Korga oHM OTKpPBITHI, a
TpaH3ucTOpbl 7211 1 7216, cooT-
BETCTBEHHO, 3aKPbIThI, COOTBETC-
TBYOILME BbIBOAbl Pa3beMOB
SCART saBasiloTCs BbBIXOIAaMMU.
B obpartHOIit cuTyanun, BBIBOABI
pPas3BEMOB ABJIANTCA BXOLaMIL
Taxum 06pasoM, CKBO3HOE NpPO-
XOMKJeHNe CUTHAJIOB Yepes mJa-
Ty OCYLIeCTBJIAETCA [10 KOMAHIe
P50 Bo Bcex cayuasax, kpome
IBYX' IPOUTPBLIBATENb HAXOANUT-
CA B peXKVME BOCIIPOU3BEEHNA
UIV TPOUTPHIBATEJb HAXOQUTCA
B YKYUIEM perKMMe C [TOHUIKEeH-
HbIM NoTpebnernem.
Muxrpocxema 7501 (puc. 39)
ABJIAETCSA MaTPUYHBIM BUI€0/ay-
JM0 KOMMYTaTOPOM, CIIOCODHBIM
obCcanysKMBATH TPU HOJHOPYHK-
nMoHaJbHBIX pa3dbemMa SCART.
Muxkpocxema IC comepsxut ns-
Tepdeiic I*C, MOHMTOD BXOJHBIX U
BBIXOJHBIX YIIPaBJIAOLIMX CUTHA -
noB Slow Blanking (SLB) n mosxer
MIepexXouUTh B IKAYUMI PEXUM C
OTKJIOYeHMEM BCeX BXOJOB. Bbl-
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Puc. 38. Bnok-cxema nnartet SCART

XO[bl BUIEOKOMMYTaTOPOB CHa0-
skeHbl Oy(pepHbBIMU YCUINTENIAMY
¢ Koo PuMEeHTOM IIepenadn
3..6 1B (muar 1 gB) u 50-oMHBIM
BbixoznoM. ITomoca mponyckanus
BUIEOKaHAJOB He MeHee 15 MTI'r,
IepexofHOe 3aTyXaHue He MeHee
50 nb. IBa 13 YeTBIpeX cTepeo-
BBIXO0B CHa02KeHbI ITOACTPOITKOI
ypoBHA curHaja —14..+6 gb ¢
marom 2 nb. ITosmoca mpomycka-
HUA 3BYKOBBIX KaHaJjoB 50 kI,
BbIXOIHOE corpoTuBaeHue 60 Om,
obiIe rapMOHMYECKHE MCKaMXKe-
HusA "He 6onee 0,05%. Pasznenenne
BUJIE0- ¥ 3BYKOBBIX KaHaJIOB HE
menee 70 gb, 3ByYKOBBIX KaHa-
aoB — 80 gb.

Ha paswem 1300 mraThl KoM-
MyTalnmy ¢ maatel AV nogaiorca
Bugeocursaasl RGB (BoiBogb! 1,
3, 5), KOMITO3UTHBIT BUIEOCUT-
wan CVBS (seiBox 15), curHan
AprkocTu Y (BBIBOJ 7), CMTHaJ
usetHocTn C (BbIBOA 17), 3BYKO-
Bbl€ CUTHAJIbl JIEBOTO ¥ IIPaBOTO
ranasnoB STEREO_L, STEREO_R
(BBIBOABL 9 M 12), yrpaBiAOLINIA
curHan P50 (BbBog 22), a Takke
HEOTKJIIDYaeMOe HallpAMKeHue
mutauna +12VSTBY (BbiBog 13)
u oTKIr049aemoe +95 B (BeBog 11).

IInna 1°C npuCyTCTBYeT Ha Bbi-
Bozax 20 u 21. Curnasn KILL (8b1-
BOJ 19) ABNsAeTCA CUrHAJIOM OpU-
rayuenua 3eyka AMUTE, koTo-
pblit hopMupyercsa Ha nate AV
na ynpasastomierocuraasga MUTE,
NPUXONAIEr0 ¢ MOHONJATHI
(cm. puc. 31).

Cursan SLB_AUX, noasna-
ommiica Ha pazbeme SCARTI
IIpY aKTUBAIUY BUIEOMATHUTO-
¢dhoHA UM COYTHMKOBOrO IIpU-
€MHMKa, NOCTyIlaeT Ha BXOJ
IC7501 (BbIBOL 31) M BXOJ KJI04a
7218, ynpaBAAKOIIET0 KI0OYaMU
OPUrAyIIeHUA 3BYKOBBIX BbI-
xonoB (7200, 7201) Ha paswbeme
TV-SCARTI. Ha BuiBoziE 27 MUK-
pocxembl (bOpMUPYETCA CUTHAT
SLB_VCR, koTopsblit uepes emnb
TPaH3UCTOPHBIX KJIOUeil 7104,
7103 1 7102 oTKpBIBaeT KJIOY
Ha KOMIIJIEMEHTAPHBIX TPaH3UC-
Topax 7101, 7106; B pesynbraTe
Ha BXoxae crabuausaropa IC
7500 (LF80C), obecneunparolie-
ro HanpskeHue nutaaua +8 B B
SKAYIIEM pekuMe, NoABAAETCS
Hanpsiskenue +12 B. ITockoabky
rgaoun 7104 1 7105 BrITIOYEHBI 1O
cxeme «VJIW», curran SLB_VCR
MOJKET yIPaBAATh HAIPAXKEHNEeM
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Puc. 41. MpuHBgunuanbHas 3neKTPUUECKAs CXema NNaTel gucnnes



+8VSTBY TosibKo Npu OTCYTCTBUU IMUTAIOIIETO
HanpsskeHua +5 B, a UMEeHHO B MAYILEM peXXuMe.
Curnan SLB_TV (BeiBog 25 MuKpocxeMbl) obec-
TIeYMBaEeT YIpaBJieHNE TEJIEBUI0POM NIOCPE/ICTBOM
HanpsAKeHua Ha BeIBoje 8 pazbpema TV-SCART?2
I10 OTIMCaHHOI BhILIIE CXEME.

Ilnara quennes

Benomebrit Mukporporieccop IC7401 (TMP87CH74),
YIPaBJIAOLIMI JUCTIIIEEM, CBETOAVOTHBIMY VHIMKA -
TOpaMy, BBOZIOM CHUTHAJIOB ¢ KHONOK u VIK-npuem-
HuKa 7402 (TSOP2236), a Takke 06pabaThIBaIOLIMIT
cur"aJg P50, paboraet ¢ TakToBOI1 yacToToit 8 MI'L,
CcTabMIIMBUPOBAHHOI KEPAMUYECKUM PE30HATOPOM
1119 (puc. 41). Curran cbpoca reHepuUpPyeT cxema
Ha TpaHauctope 7105, oTcsexnBaroias NosBJieHNE
HEOTKJII0YaeMoro Hanpspxennsa +5VSTB, or koTopo-
ro nmutaeTcd npoieccop. Ilocse ero 3amycka, ycra-
HaBJIMBAETCS HU3KUII JIOTUYECKUIT YPOBEHb CUTHAJIA
STBY_CONTROL Ha BRIBOAIE 21, YTO IPUBOAUT K
BKJIIOYEeHMIO Hanpssxenus +12 B 1, cooTBeTeTBEHHO,
+3,3 B. Ilpu nosiBjieHNN 3TUX TPeX HATIPSAMKEHMIA
ocyllecTBJIAeTCcA cOPOC M 3aIIyCK BeyLLETo IpoLec-
copa Ha MoHomJaTe (MUEpocxeMma cbpoca IC7412, cm.
puc 17), no koMaHe KOTOPOro Iporeccop AUCILes
aKTVBUPYET KAYLINI PEKIUM ITOCPEICTBOM BHICOKO-
royposusa curdajia STBY _CONTROL Ha nepenneit
na"esau 3aropaetca uaukaTop STANDBY ON. B
9TOM peXUMe MPOUTPBLIBATENb OKUAAET HAYKATUA
KHOIIKM BKJIFOYEHMs, KHOIIKM OTKPBITUA JIOTKA JIJIS
zarpyzku aucka (OPEN /CLOSE), 6o KoMaH LI Ha
BKJIIOYeHue ¢ nnysbra VIK 1Y Cursan ynpaBiieHUs
SKAYILIMM peyxnmoM depe3 pazdbem 1100 nocrynaer
Ha npoueccop 7401 ¢ oTAesIbHOI NIaTH KAYIETO
pesxuma (Standby Board), Ha KoTopoit ycTaHOBIIE-
Ha KHOIIKa BKJIIOYEHNSA U CBETOAMNOJ APKO-T0JIyDoro
cBevenus (LB3333), 3akuraeMeiiit HUBKMM YPOBHEM
curdaJia STBLED, noctynaromum Ha 6a3y TpaH3uc-
Topa 7104 c BeIBoga 14 BeoMoro nporieccopa (Iopt
BBOJa /BBIBOJIA 2).

Omnpoc 10 KHONOK yIIPaBJIEHNS, PACIIOJIOMKEHHBIX
Ha IepeaHelt NaHey IPOUTPLIBATEH, TPOUCXOAUT
npu nomoiuy curHajioB 0/5 B, ckaHupyommx mMaT-
puily depes noptT 5 (BeIBOABI 34-37 mponeccopa).
IIpuem curHaJIOB KHOIIOK OCYILLECTBJISIETCS Hepes
opT 4 (BeiBonEI 26-29). K opty 3 (BeIBOARI 23, 24)
nopasodena mmHa 12C Yepes nopt 0 (BbBOABI 3-6)
porieccop ynpapJiseT CBETOAVMOMHBIMY MHANKATO-
paMM cTaTyca I[I0CPeICTBOM TPaH3VUCTOPHBIX KII0YE
7111-7114.

Yepez BrIBOA 5 pazbema 1108 npunuMaeTcsa u
nepenaeTcd curHaJg P50, noctynaronuii Ha BeIBOx 10
pazbemoB SCART 3ToT curHas popmMupyeTcs MH-
Tepdericom Ha TpaH3uctope 7101, Ha 6a3y KOTOPOrO
nojlaeTcsA BBIXOAHOI curHaJ nporeccopa OUT P50
(BeiBOA 11, mopT 2), a ¢ KoJsneKkTopa Ha BhIBOA 20
(rropt 1) Ha npotieccop OTIIPaBJAETCA TPYHUMAaEMbI
curHaj IN_P50. Ilpoueccop Taksxke obpabaThiBaeT
BbIX0oAHON curHas VIK-npuemunka (RC5 u RC6),
IIOCTYTAXIIMIT Ha BeIBOJ 22 (r1opT 1).

Jna obecrieuenusa paboThl JIIOMMHECLIEHTHOTO
(FT) nucnaesa 1111 (15-MT-67GNK) npoueccop
BeipabaThIBaeT NPAMOYrOJIbHOE HalpAMKeHUe
gacTtoToii 42 kI'1y ¢ kopd duLMeHETOM 3anoJIHEHNA
45/55 (BrIBOZ 19, TTOPT 1), KOTOPOE yCUNMBAETCA
JIBYXKaCKaHbIM YCUJNUTEJIEM C JBYXTAKTHBIM
BBEIXOZIOM (TpaHaucTopsl 7108, 7106 1 7109). Paz-
HocTh Hanpsxeuuii FIL1 n FIL2, paBuasa 3,5 B
C.K.3., TOfaeTcsA HAa HUTH Hakaja aucres. Ha-
npsexerHne VKK, paBroe -33 B (BeIBoz 8 pa3zbema
1108), eeipabaTreiBaeTca 6yoxoM nuTaHuda. He-
NOCPEACTBEHHOE yIPaBJIeHNE MHEMOHUYECKUMH
3HaKaMM U CETMEHTAMU AUCILJIEeA OCYIIECTBIAETCH
Yyepe3 BHICOKOBOJIbLTHEIE ITOPTHI 6-10 Bezomoro
npolueccopa o KoOMaHAaM, NOCTYNAKINNM II0
umae 12C ¢ mononsath. Ilpu Bocnpouaseenmn
KomnakT-auckoB u SACD Ha qucriieit B peskume
Gerylei CTPOKY BEIBOAWUTCA TEKCTOBaA COITPOBO-
OMUTeJNbHAsA MHPOPMaLU, ecJit TAKOBAaA UMeeTCs
Ha JIUCKe.

JIurepatypa

1. DVD-Video Player DVDY963SA Service
Manual (DVD963SA /001,/171,/691), Philips
Consumer Electronics B.V. Eindhoven,The
Netherlands, 2002.

2. DVD Module SD-4.00SA_CH Service
Manual, Philips Consumer Electronics B.V.
Eindhoven,The Netherlands, 2002.
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PEMOHT 1 OBCNTY)KUBAHME
KONMUUPOBAJIbHOIO ANMNAPATA
CANON FC-310/330 (uacrs 5)

Bnaaumup OscaHHUKOB
r. Tnazos, Yamyptus

Aedekr konuu — Haubonee HACTO BCTpeHaIoWascs Heucnpas-
HOCTb NIo6oro konuposansHoro annapara. B crarbe pacemarpu-
BAIOTCS OCHOBHbIE AleheKTbl KONMiA, NPUUNHBI UX BO3HUKHOREHUS
#“ MeToAabl UX YCTPAaHEHUsl, a TaK)Ke aBTOpP AEJIUTCH OMNbITOM Nno
6bICTPOI 3anpaBKe KapTpumxa, He Tpebylouwum ero pasbopku.

B nponecce akcnnayaTanun
KONMPOBaJILHOI'O alapaTa Ha-
nbosiee 4aCcTO BCTPEUAOUIAACST
HEUCIIPaBHOCTh, 3TO YXYLIEHUE
KayecTsa Kornwmii. Jlyisa yerpaHeHus
3TOI1 Ipo0JieMbl Ba’KHO BBIABUTH
NPUYMHY, BEI3BABUIYIO Ae(EKT
rormi. Ero moskeT ObITh 3arpsas-
HEeHUS OTJIeJIbHBIX Y3JIOB alnapa-
Ta, pas3JiMyHble HEUCIIPABHOCTH,
BHEUIHME yCJIOBMSA, a TaKKe U3-
MEHEHIE NTapaMeTPOB OTIEJIBHBIX
Y3708, TPEOYIOUIUX PErYJIMPOBOK.
Ilepen Tem, Kak MpuUCTyIaTh K
YCTPaHEHMIO IPUYMHBI JedeKTa
Konuu, Heobxoaumo ybeauTses
B OTCYTCTBUM NEpPEYMCIEHHbIX
Hixe (paKkTOpOB.

BHewmHne ycioBus

B xosonnoe Bpemsi roga, Korga
KOITMPOBAJIbHEIN anmnapar u3 xo-
JIOJTHOT'O [TIOMEITIEHU A IEPEHOCSAT B
Ternsioe MEeCTO, BHyTPHU arrapara
BO3MOKHO [10ABJIEHME KalleJib
BJIATY, TIPUBOIAIIUX K Pa3aud-
HbIM ITpobJremMam:

— KOHJIEHCalMsA BJIarM Ha Jie-
TaJNIAX OINTUYECKON CUCTEMEI,
CTEKJIO, JIMHEIKA JIMH3, OTpaKa-
TesbHas IUIACTUHA, IPUBOJUT K
TEMHOMY 11300pasKeHnIo;

— Opu 3HAYUTEJBLHOM OX-
JaxIeHUM CUJILHO BO3pacTaeT
3JIEKTPUYECKOE COIIPOTUBJIEHNE
IIOBEPXHOCTH POTOUYBCTBUTENb-
Horo OapabaHa, 4TO [IPUBOIUT K
¢J1a00Ji KOHTPaCTHOCTH;

— KOHJEeHCallMs BJArM Ha y3-
JlaxX 3aXBaTa/Imogadu MOXKET IIPU-
BecTH K cOosim rogaym 6ymaruy;

— KOHZEeHcalMs BJaru Ha
HIMKHEM POJIMKE 3aXBaTa/roma-

4y GyMaru ymMeHblIaeT TPEeHUe,
NpuBOAA K cO0OAM IIpM 3aXBaTe
Oymarm,

— KOHIEHCalus BJaru Ha KO-
MVPOBAJILHOM MaHEJIN IPUBOJNT K
€e HepaBHOMEPHOMY JBUXKEHMIO.

JLns Toro yToOb1 M36€2Ka ThH Bee-
ro 9TOro, Heo6xXOoAMMO COOIIOAATh
CJIEIVIONIME YCIIOBUS!

— KOrJja 3aMEeTUTE KaIleJbKU
BJIAI'Y, IPOTPUTE 9T YacTu. TO 2xe
CaMOe OTHOCUTCS U K KAPTPUIIKY.
Ilpu noMemneHun KapTpuaMxa
U3 XOJIOOHOTO MECTa B TEIJIYI0
KOMHATYy, OCTaBbTE €ro, He pac-
NaKOBbIBa A, 10 KpaliHell Mepe, Ha
OVIH-JIB3, Yaca,

— IuTalollee HAIpPAMKEHME
JOJKHO OBITH B NMpejesax Lo-
IIyCKa,

— usberaliTe 3anblieHHBIX
MECT WMJIM MECT C BBICOKOIl TeM-
IepaTypoi, BbICOKOI BJaKHOC-
ThI0, OKOJIO MCTOYHMKOB BOZHI,
YBJIASKHUTEJIEN BO3AyXa U MECT
Y OTKPBITOTr'O OI'HS;

— usberaliTe Bo3JeliCTBUSA
aMMMaKa Ha yCTPOMCTRBO;

~ wusberaifTe IIPsIMbIX COJIHEY-
HBIX JIyueli, obecrieusTe 3aITopu-
BaHUE;

- ybenurecn, 4TO MeCTO yCTa-
HOBKM XOPOLIO ITPOBETPUBAETCS;

~ ybenurech, 4TO KOOUPO-
BaJIbHBI anmapaT YCTAHORJEH Ha
TOPU30HTAJILHONM TOBEPXHOCTU.

KauecTBO opurnuasa

KauecTrO KOmMM 3aBUCUT OT
MHoOrux npyuumH. Ilostomy, rpe-
JKJl€ 4eM CeTOBaTh Ha IIJOX0e
Ka4eCTBO OTIEYaTKA, yOeouTech,
4YTO HEMNOJAaIKMU He SABJISITCH

CJIeZICTBMEM KaUeCTBa OPUTHMHAJIA.
IlomuuTE, 9TO:

— HEKOTOpbIE TOHA, HAIIpuMep
SKeJITBI 1[BET, KOOMPYIOTCSA CO
cy1abolt KOHTPaCTHOCTHIO;

— Kommu ¢ GJie THBIX OPUIMHA -
JIOB MOTr'YT OBITH HEKa4YeCTBEHHbI-
MM U UMETH BYyaJib;

— OpPUI'MHAJIBI, BLIIIOJHEHHBIE,
CBETJILIM KapaH[alIoM IIPY KOIH-
POBaHUM MOTYT HE IIpOIledaThi-
BaTLCH.

Raprpumx

3aMedYaHUsA OTHOCUTEJbHO
KapTpumka. Raprpumx nocro-
SIHHO MCIIBITBIBAET Ha cebe BO3-
IeliCTBUE OKPY’KaIoIUe cpebl,
HEe3aBMCHUMO OT TOro, 3aleyaTaH
OH WJIM He 3alledyaTaH, yCTaHOBJIEH
JM B KOIMPOBAJIBHEINA ammapar
WU HAXOMUTCS B IPYTOM MeECTe.
XoTsa CBOMCTBA KapTpuUIRKa M3-
MEHSIOTCA ¢ TeYEHUEM BPEMEHU
HEe3aBMCUMO OT KOJIMYECTBA BbI-
TOJIHEHHBIX KOIIMIA, OlIpeneJieH-
HBI YXO[ 32 KaPTPUIFKEM BIUAET
Ha IIepUOJi BpEMEHU, B TE€YEHUE
KOTOpPOro OH 6yzeT cTabuibHO
paborats.

IIpu nautenbHOM XpaHEeHUU
He3alle4aTaHHBIX KapTPpUIKen
BBITIOJIHANTE CcaeAyIomme ycyo-
BUSA:

— wuaberaliTe MeCT, B KOTOPBIX
BO3MOJKEH APKUI COJHEYHBI
cBeT. POTOTYBCTBUTEILHBIN CJIONM
KapTpupKa IIPeICTaBIsIeT cobovt
opraHndeckuil OTONPOBOTHNK
Ype3BbIUallHO YyBCTBUTEJBHBINI
K CBETY;

— u3beraiiTe MeCT ¢ BBICO-
KOI MJIM HU3KON TeMIepaTy-
poit/BlNamxHOCTEIO, & TaKMXKe
MECT, rJe 3T (PpaKTOpPbl MMEIOT
TeHpeHIuIo K ObicTpOMY M3-
MEHEeHMUIO, HallpuMep, PAAOM C
KOHAMIMOHEPaMK BO3AYXa MUK
HarpeBaTeJIAMY,

— wusberaiiTe mMecCT, ;1€ MOTYT
HAKaIJIMBATHCA IIbLIb, aMMMAK
MJIV Ta3bl/Naphbl OpraHU4YeCcKnux
pacTBOpuUTEJEH;

— XpaHuTe KapTpUIXU IIpu
TemniepaType He Beiie 40°C.

ITpn pabore ¢ rapTpunxKem
cobJroaiTe cleaymoimne peKo-
MEHIalMu:

— HnepeJs YyCTaHOBKOM KapT-
pMIKa B KOIMPOBAJIbHLIN alra-



paT MIM OpKU MaJioM KOJIMYECTBE
TOHepa B HeM He0oOXOAMMO B3ATh
€ro B TOPMU3OHTAJILHOM IOJIOXKEe-
HIMK, KaK IIOKa3aHo Ha PUCYH-
Ke 1, 1 NOBEPHYTH HECKOJIBKO Pa3
B 00601X HalpaBJIEHUAX IPMMEPHO
Ha 90° gns Toro, 4TOOBI BHIPOB-
HATb TOHEP BHYTPU KapTPUIKA.
He Tpacure kapTpumx, He ne-
POKUTE ero nHade, 4YeM IoKa3aHo,
TNOCKOJBKY B IIPOTUBHOM CJIy4Hae
TOHED MOXKET BhIT€Yb (BBICHI-
naThbes),

— He CTaBbTEe KapTPUJIK Ha
00K MJIM NOHBIILIKOM BBEPX; HE
TPACUTE €ro;

— He OTKphbIBaliTe 3aTBOP (po-
TOYyBCTBUTeJbHOro Hapabaua,
PAacCIHOJIOKEHHBII B OCHOBAHUU
KapTpuasKa, He Kacalirech Io-
BEPXHOCTU (POTOYYBCTBUTEIHLHOTO
bapabana;

— ecJiM NTOBEPXHOCTL (POTO-
qyBCTBUTeJNbHOro 6apabana 3a-
MacJuJjach, BEITPUTE €€ C TTOMO-
b (praHeneBO, canderky,
cMO4YeHHOI B ToHepe. Hu B koem
cay4dae He Iporupaiire Hapabawn,
UCTIOJNBb3ysA PacCTBOPUTENU WUJIU
CYyXyI0 caneTKy,

— He pa3bupailite KapT-
PUITK,

— He noAsepraiTe KapTPpUIK
BuOpamy wiv yiapam;

— He HaXumaiite Ha (oTo-
4yBCTBUTEJIbHBI OapabaH cBepxy
4epes CBETO3alUTHLIN 3aTBOP.

PorouyBcTBUTENBHBII Oa-
pabaH 4yBCTBUTEJIEH K CBETY U
[IOTOMY OCHAIIIEH CBETO3AIIMTHBIM
3arBopom. [lonagaune Ha 6apaban
cBeTa B TeYeHUEe JJIUTEJBHO-
ro BpeMEHM MOYKEeT MOBPEeaUTH
bapabaH, BLI3bIBaA MOABJEHUE
Ha Konuax GeJibIx MNATEH U Bep-
TUKaJBHBIX JuHuUi. OcraBbTe
KOINMMPOBAJIbHLIN alapaTr Ha He-
KOTOpPOE BPEMs BBIKJIOYEHHBIM
niada obecriedyeHUA BO3MOMKHOCTU
BoccranoBgeHnsa. OnHaAKO BO U3-
OerxaHne OCTaTOYHBIX SABJIEHWUI,
KOTOpBIE TIIPOABJISIOTCSH B BUJIE
OeJibIX MATEH HA KOTIUY, IOMHUTE
CKa3aHHOE BhIIIIE.

Ipu yerpateHun 3amMsTUA WU
3aMeHe KapTpumaxa paborars
cienyetr OBICTPO M OCTOPOIKHO.
IIpu cHaTHMN KapTPUPKa HA BpeMA
BBITIOJIHEHMA Kakux-anbo pabot
MIOJIOXKUTE €r0 B OPUTMHAJIBHYIO
KOpPOOKY MJIM IIPOCTO HAKPOWTE
4emM-J160 CBE TOHEITPOHUIIAEMBIM.
He ocraBasaiite kaptpunx 6e3
3aIUTHOTO MOKPLITUA BHE KON~
POBAJILHOTO anmaparTa.

Bapaban B 6osbiielt niyu MeHb-
HIeit cTelneHu BOCCTAHABJIMBAET
CBOM CBOJICTBa, €CJIM €ro ocra-

Puc. 1. Mepemewinsanue ToHepa
B KGpTpMAXe

BUTH HAa INATH MUHYT B TEMHOTE
TocJie 9KCIIOHUMPOBAHUA CBETOM
1500 srokc (MpuMepHO 5 MUHYT Ha
oObluHOM cBeTy). Tem He MeHee,
BBI IOJIKHEI n36eraTh nonagaHus
Ha OapabaH HeHYXHOro cpeTa.
CoJIHEYHEBIIl CBET UMEET SIPKOCTH
B npegenax ot 10000 moxe go
30000 srokc.

MecTO yCTAaHOBKN.

IIpu BEIGOpE MecTa ANA yeTa-
HOBKM arnrapara Heobxoaumo 06-
PaTUThL BHUMAaHMe Ha CJIeAyIolne
(haKTOpHI:

— MECTO YCTAaHOBKM aIapa-
Ta ZOJKHO ObITE 060pPyROBaHO
OTZEJLHOI POIETKOV NUTAHUA

Tabnuua 1. MpuuMHBI yXYALIEHUS KOYECTBA KONUM U CNOCO6bI X YCTPOHEeHNns

Hpnlmna YXyameHna KadecTBa KOnuun

Criocobs1 yerpanenns

opuryHaJa.

Hanmunsa 3arpA3HEHHOCTU UJIM LlapallvH Ha
KPBILIKE KOHI/IpOBaJIbHOﬁ IIaHEJIU U CTEeKJIe

Y nanurte 3arpAa3HeHNdA, UCIIOJIb3YA PaCTBOPUTENM MUY CIIUPT,
ecJsi obHapysKeHbI HapalyHbl, 3aMEHUTE NOBPEKIeHHbBIE YacTU.

3arpH3HeHHOCTb JIMHEVKN JIMH3.

ee, MCNOJBL3YA BaTy.

IIposepbTe uncroTy sauHelky auu3. IIpy HeobxoauMOCTY OUMCTHTE

HeMCHpaBHOCTb poauKa 3apfAaga rnepeHoca.

TIOBpEXIeHUN.

IIpoBepbTe POJIMK Ha HAJIM4YME HaPaVH WM GPYTUX

3arpAsHeHVe y3J1a TPaHCIIOPTUPOBKY Oymarn.

IIposepbTe uncToTy 6JI10Ka TpaHCIOpTHPOBKY Oymary. Ilpu nanu-
Uy 3arpA3HEHUI, OYUCTUTE, UCIOJNb3Y A BJIAKHYIO CAJI(ETKY.

Oymarn.

HepocraTouHoe kayecTBO KOHI/IpOB&JIbHOﬁ

IIpoBepbTe BU3YyaJIbHO COOTBETCTBYME OyMary peKoMeHaauMaAM
dupmel Canon. Kak npaBuio, MoHO MCIIOJIb30BATh BCE BUJIbI
KONMpoBaJsibHO Gymary, 00bIYHO UCIIONb3yeMble B KONMPOBaJlb-
HBIX annaparax, OAHaKO cJiefyeT IpOBePMUTh UX NIPUTroAHOCTD, TaK
KaK UX CBOMCTBA CMJIbHO OTJIMYAIOTCA B 3aBUCYIMOCTY OT CTPAHEL
IIPOM3BOACTBA, M MOryT ObITh Bapualuy K CrtocobHOCTH DymMaru K
TEepPMO3aKPEIVIEHNIO ¥ ITepeHOCY M300paskeHNsa farxe 1Py Ofu-
HAKOBO¥ TOJILIVIHE JIMCTOB. ¥ Oegurech, 4To Oymara He BJiayKHad.
TlonpoByiiTe ncronb30BaTh OyMary 13 HOBOM MaydKy.

W3Hoc kapTpugxa.

HemnpornewaTky ¥ BepTyKaJbHbIe DeJIble II0JIOCH IOABJIAITCH Ha
KOIuY, KOrjia B KapTpuIsKe octaeTca MaJlo TOHepa.




Tabauua 2. Yerpanenns aedexroB n3obpaxeHns konui

Jedexrr Hpyunua Criocob yerpanenus o T
3anblIEHHOCTE JIMH3bI
5 ’ OuueTynTe NVH3bI, OTPAKATEJbHYIO VIACTUHY U JaTUUK
OTpaskaTesbHOM MJIaCTUHBI,
APKOCTY JIAMIIBL.
JaT4yMKa APKOCTH JIaMIIbL
Poauk zapaga o HOCa YCTaHOB-
0 sap#Alia MEPEHoca yeTato YcTaHOBUTE NPaBUJILHO POJIMK 3apAga epeHoca.
JIeH He IPABWIBHO, MIJI0X0€ KaYecT- | oo o oo pOJIMK 3apAna MepeHoca
BO POJIMKA 3apsja IepeHoca.
KomuposanbHaa OyMara NOBBILIISH- .
BaenHoe H(;)ﬁ Bﬁgm;g)cﬁa 1/16.1?14 1?10?10;1):3 I:f He xparuTte Gymary B IIOMel1eHNUY C IIOBLIIICHHO BJIaX -
6 5 Y HocTbIO.VIcIosIb30BaHNE He PEKOMEHIOBAHHOM OyMary,
M300parKenme. ¢# bymara, HE peKOMeH0BaRAaA MOJKET IIPUBECTHM K YXYAIIEHNIO Ka4ecTBa KO,
yupmoii Canon.
BrikmounTe 10 X084y KOMPOBaHUA [TepeKJIoYaTe b
KabTDImK HE B IODSAIKE MCTOYHMKA IIMTAaHNUA, OTKPOVTE BEPXHIOK YaCTh KOPITyca.
PTPUA PAAKE. HopmaJsbHO J111 TOHEPOBOe U300parkeHye Ha IIOBEPXHOC-
Ty GapabanHa?Ecau HeT, 3aMeHUTe KapTPUIK.
HencnpaBeH KOHTPoJIEp /UCTod~
paBe posisiep/ 3aMeHUTEe KOHTPOJLJIEP /MCTOYHUK IIOCTOAHHOIO TOKA.
HMK IOCTOSAHHOIO TOKA.
, _
3arpA3HeHue OIITUYeCcKoil OuyicTyTe JIaMILy OCBELIeHUA OPUTYMHAJIA, OTparkaTellb
CYICTEMBL HYIO IIJaCTUHY Y JIVIH3bL
Kaprpumx, 1aMna ocBelesms BrIkJI04uMTE 110 X04y KOIMPOBaHUA MlepeKJiodaTelb
HepaBHoMepHast OPUTMHAJA HE B MOPAJKE. VICTOYHMKA IMTAHUHA, OTKPOJTE BEPXHIOIO YaCTb KOPITyCa.
He nipownsomnio v Ha Hle PaBHOMEPHOCTH IJIOTHOC-
TJIOTHOCTb. € IIPOM30LI pylueHue p ep

Ponuk sapana nmepeHoca
He paboTaer.

TU TOHEPHOro u300pakeHua Ha IoBepxXHoCcTU bapabaHa
nepep neperocom? Ecam fa, 3aMeHUTe KapTPUIK WU
JIaMITy OcBelleHMs opuruHaJa.Ecau Het, mpoBepsTe
POJIMK 3ap#Afa [TepeHoca.

Byass Ha BCeM
n300pasKeHUN.

Ontudeckas cucTeMa 3arpsa3HeHa.

Ouncrure JIAMITY OCBELIeHVA OpUruHaJga,
OTpaXXaTeJbHYIO ITJIaCTUHY U JIMH3bIL.

Jlamna ocBelleHVA OpUTHHAJA, TIO-
TeHIMAJ CMelLIeHUA TPOsIBJIeHUS.

IIpoBepbTe cBeYeHMe JaMIlbl CKaHUposauud. IIposepbTe
oTeHUMAJ CMEIIeHUA TPOABJIESHUA.

3azeMJAIOIIAA IPYKVHA He B
HopagKe.

IIpoBepreTe cOCTOAHME IIPYXUHBI 3a3eMJIEHUSA, YCTaHOB-
JICHHOM B CepeAuHe IIeCTePHU IpuBoJia bapabaHa.

TeMHbIe NTOJIOCHI

¥ JIVHMY B HallpaBs-
JIeHUM nojadu
Oymaru.

OnTuyeckas cucteMa 3arpA3HeHa.

OuucTUTe JIaMILy OCBEIeHUA OPUIMHAJA, OTPaKaTelb-
HYIO IIJIaCTUHY U JIVH3BL

KapTpumx He B IopAake.

ITonpoGyiiTe BBIHYTE M OIIATEL YCTAHOBUTH KaPTPUIAK.
EcJii noJIoCkl He YCTPaHWIINCh, 3aMEHUTE KaPTPUIK.

Beusnsle mrrpuxy,
ToHKMe OeJible
JIMHUY B HaTlpaBJle-
HUM nojayu bymaru.

3aKpennTe bHBI y3eJL.

BrIKI0UMTE IEpEKIII0OYaTENs MCTOYHYIKA IIUTAaHUA U
OTKpPOiiTe BEPXHIOIO YacTh KopIyca. VimeroTca au Geble
WTpyxu ¥ 6eJible MOJOCH K0 IPOX0YKAEHUA 3aKpeny-
TeJbHOro yaJa?Eciiu HeT, IpoBepbTe y3eJ 3aKperJieHu.

Kaprpumpx.

BosbMuTe KapTPUAK B TOPM30HTAJIBHOM IOJIOXKEHUN,
KaK [IOKa3aHO Ha puc. 1, ¥ IOBepPHUTE eT0 HECKOJIBKO Pa3
B 060MX HAIIpaBJIEHUAX MpuMepHo Ha 90° nJid Toro, 4ro-
ObI BLIPOBHATL TOHED BHYTPY KapTpumka. Ecau Gesnble
TIOJIOCHI He MIPOLILIN, BEPOATHO, YTO B KAPTPUMKE KOHYa~
eTcHA TOHED.

Posnk 3apana nepeHoca.

EcTb sy MOCTOpPOHHME BRIOYEHNA UM 1JapalMHbl Ha Po-
JMKe 3apAzna NepeHoca?Ecnu ecTs, yaaauTe MOCTOPOH~
HYe BKJIIOUEeHWA WY 3aMEHUTE POJIMK 3apAJa IepeHoca.

Konuposanbnaa Oymara.

Vicnonbayerca M peKOMeHOBaHHAA KONMPOBalbHAA
bymara?llyia MpoBepKy CHUMMUTE KOIUIO, UCIIOJB3Y A
peKOMeH0BaHHYIO KONMPOBaJbHYIO OyMary. B ciyyae
TIOJIOMUTEILHOTO Pe3yJIbTaTa 3aMEHUTE KOIIMPOBaJb-
HYI0 bymMary.

Jlamnia ocBenieHuA OpUrKHAJIA, 110-
TeHIMAJ CMEUIEHMUA IPOABJIEHUA.

IIposepwTe, HET JIU MEPLAHUA JIAMIIbI OCBEIIEHUA OPUTH-
HaJjia, a TaKKe IpoBephTe HaJuuMe NOTEeHMAaJa cMelle-
HUA TTPOSBJICHUS.

Pesnbe xompoBanbHO NaHEIN.

IIpoBepbTe, HET JIM MOCTOPOHHMUX YACTUI] HA peJibce Ko~
IIMPOBaJILHOM MaHEeJN.

TI'pasnas oboporHasn
CTOPOHA.

Y3es ponuka 3apaza nepeHoca, po-
JIMK PErMcTpaliny, HarpaBJIAoNIaa
3axBaTa OyMaru.

OumcTure y3es posamka 3apana nepetoca. Oumerure po-
JuK pervcrpaimy. OuneTuTe HANIPaBJIAKNIYIO 3aXBaTa
G6ymaru. ITposepbTe, HET JIM TeYM TOHEPA U3 KAPTPUIKA.

TpaHCIIOPTUPOBOUHBIA y3eJL.

BrIkmTOuMTE NEePEKIIIOUaATe b MCTOUYHMKA IMTaHUA [IPU
MPOXO0KAeHUY OyMaroi TpaHCIIOPTUPOBOYHOTO y3Ja.
IIpouecxoguT JM IPYU 9TOM 3arpsa3HeHye 000pOTHOI CTo-
poHbI? Ecii mpoucxoamUT, O4MCTUTE TPAHCIIOPTUPOBOHY-~
HYIO CHCTEMY.




Tabauua 2. OxoHYGHKE

edexT

Hpuunna

Cniocof yerpanenus

T'pasnasa oboporHas
CTOPOHA.

Posuk BbIga4y KOMMIA.

OuneruTe POJSMK BbIAAYM KOTIMIA.

IInoxas douxcaums.

KomuposanbHaa Oymara.

HcnonssyeTca v pekoMeHAOBaHHA A KONMPOBAJIbHAA
Oymara? CHMMMUTE KOIIUIO, MCIIOJIb3YA PEKOMEHIOBaHHYIO
KOMMPOBaJIbHY0 OyMmary. B ciryyae 1oJiosKmuTebHOro
pesyJbTaTa 3aMEHUTE KOIMPOBAJIbHYIO OyMary.

TInenka 3aKpPernuTeJIbHOro y3Ja.

IIpoBepbTe, HET JIM IOBPEMXKACHNMI 3aKPETIUTEJbHOM
MIJIEHKU U IIPUMIKMMHOrO poJsuka. Eciu mospesxienna
VIMeIoTCA, clleyeT 3aMeHUTh 3aKPEeNUTeNIbHbI OJI0K Min
POJIMK.

KonTpoJsnep/ncTouHNK
ITOCTOSIHHOTO TOKA.

TIposepbTe, BKIIOYAETCA JIM M BBIKJIIOYAETCA Harpesa~
TeJIb [I0CJIe 3aIlyCKa KomMpoBauus. Eciy HeT, 3aMeHuTe
KOHTPOJLJIED /ICTOYHMK TTOCTOAHHOTO TOKA.

HarpeBaTesb 3a KPEUTEJLHOro
y3Ja.

3aMeHnuTe HarpesaTeJb 3aKPENUTEILHOTO y3JIa.

HenpaBunbHasa
pervcTpanyd ne-
penHero Kpasd.

Kynauok coBmerenns.

OrperyaympyiiTe NoJosKeHye KyJadka COBMEIIeH,
IpenBapyUTEeNIbHO IPOBEPUB, ITPOM30IILIIO JIV U3MEeHEeHue
B CMELIEeHUY ITepeHero Kpasd IIpH IepeCcTaHOBKE BJIEBO,/
BIIPaBO ITOJIOXKEHYA KYJIa4Ka COBMEIeHMA KONMpPOBaJb-
HOVI ITaHeJ .

ConeHounp perucrpanuy SL1.

IIposepbTe, HOPMAJLHO U PYHKUMOHUPYET COJIEHOUT,
peructpauum SL1, ecay HET, 3aMEeHUTE €ro.

Posnuk nopgaum Gymary.

IIposepbTe posmk Mogauu/3axsara 6Gymary, pu
HEMCIIPABHOCTH POJIMKA, 3AMEHUTE ETo.

KomuposanbHada 6ymara.

JLJ1sl IPOBEPKY CHYIMMTE KOIMIO, MICIIOJIb3YHA PEKOMEH-
JIOBAaHHYIO KONMpPOBaJabHY0 Oymary. B cayuae nogo-
JKUTEJILHOTO Pe3yJIbTaTa 3aMEeHUTE KOMMMPOBAJIbHYIO
Oymary.

KouTpoJsnep/ MCTOYHUK IIOCTOAH~
HOT'O TOKa.

IIpoBepbTe KOHTPOJIEP, UCTOYHYK IIOCTOAHHOIO TOKA.

HckarxxenHoe
n3obparkeHne.

Pesbc KonypoBasbHO MaHEN.

IIpoBepbTe, HOPMAJIBLHO JIM BUKETCH I10 PeJIbCy
KOITMPOBaJIbHA A IIaHEeJIb.
Ecyn HeT, 3aMeHUTE pesibe KOIMPOBAJILHOM TaHeJ .

IIpuBOA KONMUPOBAJILHOM TTAHEJI.

IIposepbTe CLENJIEHME ITPYBOAA KOITMPOBAJILHOM MTaHe~
JIY, B CJIy4Yae HEUCIIPABHOCTY 3aMEHMTE BBIIIEAIIYIO U3
CTPOS NeTaNb.

T'naBHBIN 3JI€KTPOABUTATED.

IIpoBepbTe, HOPMaJBLHO JM paboTaeT ryaBHbI
3JIEKTPOJBUraTeNb.
Ecay HeT, 3aMeHNTe y3eJI TJIaBHOTO 3JIEKTPOABUTaTeIA.

TpaHCIOPTUPOBOYHELN V3eJL.

Kaprpumx.

IIpoBepbTe, HE IPOMCXOAUT JIY TIOAIIPLITMBaHUA WJIN
MOMEHTAJIbHBIX OCTAHOBOK KOIIMPOBaJbHOM OyMaru pu
IpoXokAeHUY BO/IM3YM y3Ja llepeHoca?

Ecan na, ynanure MHOPOHbIE IIDeIMEThbI U IIPOBEPDTE,
HET JIM 3ayCEeHLEB B TPAHCIIOPTHPOBOYHOM y3JIE.

Ecau HeT, npoBepbTe KapTPUIK, M ITpU HE0OXOnMMOCTH
3aMEHUTE €ro.

TemHasn
nonepeyHas
noJioca.

Jlamna OCBEIIeHUA OpUrnHaJa.

IIposepbTe, MepLiaeT Jiv JIaMIla OCBEIeHNA opurnHaa’?
Ecay na, 3aMeHuTe JaMIy OCBeleHMs OPUTYHAJA.

Kaptpumx.

BricoKoBONIBTHBIN TpaHCHOPMATOP.

Ynyunmiocs a1 u3obpaskeHye roctie 3aMeHbl KapTpyua-
wa?
Ecui HeT, IpOBEPbTE BLICOKOBOJILTHLIN TpaHCHOPMATOD.

HenocraToyHas
PE3KOCTD.

Opuru=aJ

IIposepnTe KauecTBo opuruHaJa. He apnaeres am
n300parkeHye CANIIKOM CBETIbIM?

Ecau ga, oTperysaupyiite cHadaJa ApPKOCTb
u300pasKeHus.

IIposepbTe, IIJIOTHO JIVM IIPUJIETAET OPUTMHAJ K CTEKJy
KONupOBaJibHOM nanean? O6bACHUTE NOIb30BaTEIO,
KaK [IPaBUJIBHO KJIaCTh OPUTMHAJL

JIMH3BL

IIposepbTe, MPaBMIIBLHO JIM YCTAHOBJIEHA JIMHENKA JIMHS.
Eciy HeT, yeTaHOBUTE IIPABUJIBHO JIMHENKY JIMHS.
Byabre ocToposkHsl, YToObI HE 1TonapanaTth Ux.

Onryyeckas cucTeMa.

Kaprpunx.

OuKCcTHTE OT IBLIM JIAMITY OCBEIIeHUA OPUTMHATA,
OTpaYKaTeNbHYIO IIJIACTUHY U JIMH3bL

Ecsy ouucTKa ONITUYECKOM CHCTEMBL He TIOMOTJIa,
3aMEHUTE KapTPUIK.




P

Puc. 2. Mecro ceepneHns
orBepcTUs B 6yHkepe
ANS TOHepa

C KOHTaKTOM MAJIfl TIOAKJIIOUYEHUST
3a3eMJIeHN;

— TeMIlepaTtypa Ha MecTe
YCTaHOBKM [OJKHEI OBITH B ITpe-
aenax 8°..30°C, a BJaKHOCTL
ot 5% no 85%. Vzberaiite MmecT
BOJI3M BOIOTIPOBOHBIX, KPAHOB,
OoitylepoB, yBJIasKHUTENEN WJIN
XOJIOMIJIBHUKOB;

— usberaiiTe MecT, pacno-
JIO}KEHHBIX PAJOM C OTKPBITHIM
OTHEM, a TaKyKe MECT, TZIe ara-
paT MOKeT IOABEPTHYThCH BO3-
JOEVICTBUIO TIBLIM, aMMUAaKa WMJIN
NPAMOTO COJIHEYHOTO cBeTa. B
cJrydae HeobXOMMOCTH [IOBECHTE
3aHaBECKU;

— MECTO YCTAaHOBKM JIOJIFKHO
XOPOIIO BEHTUJIMPOBATHCH;

~ TIOJI JOJI?KEH OBITH POBHBIM,
4TOOBI anmnapar croan 6e3 nepe-
KOCa,;

— KOIMPOBAJIBHEBIN anIapart
JIOJKEH OBITh YCTAHOBJIEH TaKUM
obpazom, 4TOOBI paccTOAHME LI0
BCEX CTeHOK ObL10 He meHee 10 cm.

Paccmorpum Gosiee monpo6-
HO O INpUYMHAX BHI3BIBAIOIINX
ZederT n3obpaskeHnsa Ha KOIIUN
u criocobax ycTpaHeHud 4dac-
TO BCTpedawIuxca AedeKToB
konuit. IIpuyuab yxynueHus
KadecTBa KOMUU U CIIOCOOBI uX
yCcTpaHeHUsd CBeJeHHI B TalJum-
1y 1. OcHoBHBIE TeDEKTEI KOTIMIT
CBeZleHbl B TabaniLy 2.

3anpaeka xaprpuazxkeii E16,

E30 Ge3 pazbopkn

B zakmioyenue crareit o Ko-
nMporaJibHOM annapate Canon

Puc. 3. Mecro cBepnexus
oTBepcTua B 6yHkepe
oTpaboranHoro ToHepa

FC-310/330 nogenmmcst OnbITOM
1o 3amnpaBKe Kaprpumskeit E16,
E30. 3anpaBKy MOYKHO IIPOM3-
BeCTH, He pas3bupad KapTpuasKa,
JOCTaTOYHO OblcTpoO, 6e3 rpasu
OT TOHEpa ¥ ¢ MMHMMAJbHBIM
HabopoMm mMHcTpymeHTOB. Tak
KaK KapTpUAXK He pa3bupaercs,
TO He HapyllaeTcs ero repme-
TUYHOCTb U TPULECCUOHHOCTD
(To4Haa MOJOTHAHHOCTBL) BCEX
peraJei. 3anpaBJiATb KapT-
PUAM 3TUM METOJOM MOKHO
IO TeX TOop, NOKa He INOABATCHA
BUANMBIE OTKJIOHEHUSA B Kadec-
TBe TeYaTy UJIN He NMPou3oiaer
MexaHudeckasd roJioMka. B cpen-
HeM, ITpU 3alIpaBKe I10 3TOMY Me-
TOAY, KAPTPUMK BLIIEPIKMUBAET
O IISTU 3aIIPaBOK, C OTJIMYHLIM
kagecTBOM Konwuii. Ho aTo npn
ycyioBuy, 4yto Oymara, MCOOJb-
3dyeMas OJIS KONUMPOBAJIbHBIX
paboT, BEICOKOTO KadecTBa U KO-
JMYECTBO BHITTOJHEHHBIX KOIMIi
3a JI€Hb He IIpeBbillaeT KOJIM-
4eCTBO, OTOBOpPeHHoe B paboueii
MHCTPYKLMI Ha anmnapar.

Ina GbicTpoil 3anpaBKK Kap-
tpumxeit £16, E30 xy:xHO uMeTh
cJenyioume npucnocobyiienns u
MaTepuaJbl:

— BOPOHKY C BHYTPEHHUM
IMaMeTpPOM TOPJIOBUHEI 10 8 MM
(aTO 3aBUCUT OT TpebyeMoro aya-
MeTpa OTBepcTusd, ). MOKHO Takie
CBEepHYTb BOPOHKOI JINCT Gymaru
¢dopmaTta A4. Ytobwl OH He pa3-~
BOpayMBaJicA, Kpail IpUKJeiTe
CKOTYEeM.

— CKOTY,

— HOYKHMIIBI C OCTPBIMM KOH-
aMyM MJJ CBEPJIO AMAMETPOM
8 mmMm;

— Ha pabouee MecTO, rzie Oyzer
3aIpPaBIATHCS KapPTPUK, CIeIy-
eT II0CTeNUTh Oymary.

Meron nepBoit 3apaBKM 3a-
KJIIOYAEeTCA B CIeAYIOIIEM:

— JlocTaHbTe KapTPUJIK U3
amnmapaTa ¥ IoBepHuTe ero 6yH-
KepoM /17151 TOHEpa BBEPX;

— IP¥ IOMOLIY OCTPBIX HOMK-
HUI] MJIM cBepJla mpojneJsaire
oTBepcTue B OyHKepe 1718 ToHepa
B 35...40 MM OT Kpas KapTpUIKa,
(cm. puc. 2). Tak Kak Marepual,
13 KOTOPOTO CHEJIaH KapTPUIUK,
JIOCTaTOYHO MATKMIA, CAeNaTh OT-
BEpCTHE HE COCTaBJIAET OOJIBLIOrO
Tpyna. Ilpu ceBepaenny youpaiite
CTPY?KKY, 4TOOBI OHA He ToraJia B
6yukep. Ecoim Bce-Taku cTpy»KKa
nonaJjsa B OyHKep, HMUUEro cTpall-
HOTO HE IIpou3oiijieT, oHa paboTe
KapTpuaKa He IIOMelIaeT.

— B IPOJIeJIaHHOE OTBEPCTHE
CTaBMM BOPOHKY U 3aCBITIA€M TO-
Hep. [Ipu sTOM nogHMMaeM KapT-
PHUIK CO CTOPOHBI IIPOJIEJIAaHHOTO
OoTBepCTHd, YTOOBI TOHED CTEKAaJ
Ha nHO OyHEKepa. Ilepen 3ampaB-
KO TOHEP HeoOXOAMMO HECKOJIBKO
pa3 BCTPAXHYTD AJiA yJIydlleHus
€ro TeKy4ecT.

— TIOcJie 3alpaBKM KapTpUA-
K2 OTBEPCTUE 3AKJIEUBAIOT CKOT-
geMm;

— BCTaBbTe KapTPMK B arna-
paT u npMcTynaite K KONMpoBa-
HUIO.

Ilepen BTOpOIT 3anpaBKOit
HY?XHO 00s3aTeJIbHO BBICHIIATH
orpaboTtanubli ToHep. s aTo-
ro fieJlaeTcs BTOPOe OTBEpcTHe
B 35...40 MM oT Kpad, HO y»Ke B
OyHKepe oTpaboTaHHOrO TOHEpa
{cm. puc. 3). Jlerkum noctyrusa-
HMEM BbICHIIIaEM OTpaboTaHHbII!
TOHEP Ha 3apaHee IOJIOMKEHHBIN
smct 6ymaru. OcBobonus GyHKED
OT TOHEpPa, OTBEePCTHE 3aKIeMBa-
eM ckoTdeM. JlaJsiee mmpomsBoauM
3alpaBKy KapTpuaKa, Kak ObLIo
M3JIOKEHO BBILIIE.

ITepen ka0 NOCHEAYIOLIENR
3ampaBKoOii, 00s13aTEJIbHO BBICHI-
rajire orpaboTaHHLBINA TOHED.



NEKTPOKAPOUOIPAD 3K1T-04

«AKCUOH»

Bopuc Bawunos, Banepui Ky6acos

r. ACTpaxaHb

dnexrpokapauorpadnl IK1T-04 «cKAKCUOH» aenaiorcs Ha ce-
TOAHSILHWHA fleHb CaAMbIMM PACNPOCTPAHEHHbIMM dNEeKTpoKapaAu-
orpadamu B neuebHo-npodpunaxkTuueckux yupexxageHuax. U xors
Ha cmeHy um npuxoaar IK1T-07, pemoHTHUKAM elle AnNUTenbHOe
Bpemsa npugercs crankuearbcs ¢ JK1T-04. Moatomy paHHaR cTATLA
CTaHeT NONEe3HbIM NOACNOPLEM BCEM, KTO UHTEPECYETCS PEMOH-
TOM MEAULIMHCKOH TEXHUKH, 0CO6EeHHO yunTbiBasg TOT GaKxT, uro B
JK1T-07 ucnonb3yercs TOT Xe NpuUHUMN paboTbl.

OCOBEHHOCTHA

PABOTBI CXEMBI

¥ PEMOHTA 3JIEKTPO-

KAPJIMMOTPADA 3K1T-04

«AKCVOH»

dyurIMOHANBHO Kapanorpad
COCTOMT M3 CIENYIOMX OJIOKOB:

—~ ceTeRoli OJIOK IIMTaHNS,

— npeobpasoBaTenb HanpdA-
YKEHN,

— IUIaTa yIpaBJieHNd,

— KabeJsib maruesTa;

— yCcMJMTENb OMOIOTEeHIMa~
JIOB

— ¢opmuposaTens IKC;

— rajbBaHOMETP-TIpeobpa3o-
BaTeJb;

— JIEHTOIPOTAMKHBIN MeXa-
HMU3M.

Pacemotpum ocobeHHOCTH pa-
B0ThI TepeYMCIIEHHBIX GJIOKOB.

CeTeBoii OJI0k nuTanus

CeTeBolf OGJOK nuMTaHUA
COCTOMT M3 MHTErpajibHOTO
crabunmsaropa HanpsKeHUA,
coOpaHHOTO Ha MMUKpOCXeMe
DA 1 (3geck u fajiee HyMepaums
laHa B COOTBETCTBMUMU C HyMe-
panueil 3JeMeHTOB Ha I1JjaTax)
M aBTOMAaTHMYECKOro 3apANHOTO
yCTpoiicTBa BCTpoeHHoI GaTapen
aKKYMYJATOPOB, BLINIOJHEHHOIO
Ha TpaH3ucTtopax VT1, VT2 u
orepaiMoHHoM ycusmreae DA2.
B nensx 3ammTe! OT neperpy3Ku
ceTeBoOif TpaHcopMaTop cHab-
KEeH TepMOBBIKIIOUaTesneM. Tep-
MOBBIKJIIOUATENb [IPEACTABIAET
coboit NPy KUHAMIUII KOHTAKT,
MIPUIaSHHABI HUBKOTEMIIEPATY P~
HbIM IIPUIIOEM.

Hepenko npu oTrcyTeTBUM Ha-
IpAYKEeHNA Ha BTOPMYHOI 00MOTKe
TpaHcopMaTOpa MPUHMMaETCH
omubodYHoe peleHye o Heuc-
npaBHOCTH TpaHcdopmaTopa,
XOTS MHOI/Ia BIIOJIHE HOCTATOYHO
BOCCTAHOBUTHL KOHTAKT TEPMO-
BRIKJIIOUaTENA PacrionoskeH sToT
KOHTAKT IO BEPXHMM IKPAHOM
TpaHcopmaTopa. sKenaTenbHo
IIPEeZIBa PUTENBLHO TPOaHATIMBUPO-
BaThb IPMYMHY OTKa3a TpaHcdop-
MaTopa. BoccTaHOBUTL KOHTAKT
BO3MOYKHO, MCIIOJNL3ydA CIIJAB
Pogze.

JIJi peryamMpoBKYM BBIXOJIHOTO
HaNpAMKeHMs, BeJNUNHB! 3apAL-
HOT'O TOKa ¥ ropora cpabaThiBaHmA
3apAZHOTO YCTPOMCTBA CIYIXKAT
pesuctopel R4, R3, n R10 coor-
BETCTBEHHO. Perysimposartk 6J0K
IMMTaHUS MOYKHO OTJEJIBHO OT Kap-
nuorpada, IOAKIIUNB HArPY3KY
oko0Ji0 100 OM MOLIHOCTLIO He
menee 5 Br.

IlnaTra unaukamum pazpana

I[Inata npenHasdHayeHa audA
oTKI04YeHNnss 6aTapen akKKyMy-
JIATOPOB IIPM €e pa3psAnKe M I
VHIMKA LMY JOIIYCTHUMOrO YPOBHSA
paspanku. VInaukatop paspdana
BKJIIOUaeTCsa BO Bpemsa pabo-
Tbl IPU pas3pAnke GaTapen AO
11 B. I1pu nanbHeiimnieii paspagke
batapen, cpabaTeiBaeT U camMo-
6aoknpyercsa pesne K1, orkmouasn
6aTapero akKyMYJIATOPOB OT LIeITH
13 B. PeryaupoBka njiaTel oCy-
LIECTBJIAETCA C UCTIONL30BAHIEM
JabopaTopHOro 6JI0Ka MMTaHMA.
YpoBeHb HANPSAMXKEHMsI, TIPU KO-

TOPOM BKJIIOYAETCA MHIMKATOP
paspsana u cpabaTeiBaeT pele,
YCTAHABJMBAETCS IIPYU IIOMOLIM
peauctopos R13 u R1 coorseTc-
TBEHHO.

IIpm manpsaskenmnn 11 B BmecTo
OaTapey MOJKJIIOYAIOT PErYAMPY-
eMbIii 610K TnTaHuA. BpaieHnem
OBHMsKKa pesuctopa R13 yeranas-
JIBaeTCs BaMETHOe CBeUeHMe UH-
IuKaTopa paspana. Ilocye saToro
YCTAaHABJAMBAKT HApAKEHHUE
10 B u perynmpoBKoii pe3uctopa
R1 nobusarorca cpabaTeiBaHMA
peJe.

Ha nare raxkexe HaxonaTcd:

— PO3ETKAa JJif MOAKJIIOUCHUA
ceTeBoro 0JIOKa IUTaHNS,

— rHe340 BLIPABHMBAHUA IT0-
TEHIMAJIOB,

— MMKpPONEPEKJIIoYaTeNb, OT-
KJIoYaomuii 6aTapero npu non-
kJiogeHnn ceresoro BIL

IIpeoGpazoBaTennb

HaNpAKeHNA

B ipeobpazoBaTese HanpsasKe-
HUA IPOMCXOANUT TTpeobpas3oBaHme
nuTalomero Hanpsoxkeana 13 B B
HanpsxeHue 5 B nna nuranusa
1M pPOBLIX MUKpocxeM. Tak ke
nurawuiee HanpsiskeHue 13 B
npeobpa3zyeTcsa B HaNpAMKEHUA
12 Bu —12 B nna nuTaHus aHa-
JIOTOBBIX ycTpoiicTs. Kpome Toro,
yepes3 HeThIpe Pa3zbeMa, paclo-
JIOKEHHBIX Ha ILIATe, OCYLIecT-
BJIIETCS CBA3bL MEIKAY HEKOTO-
peIMy GsiokaMy Kapayorpada (cm.
puc 1). llocTosarHOE HANIpAYKEHNE
13 B npeobpasyerca B nepeMeH-
Hoe, yacToToi nopaaka 50 kI

T'enepaTop BBIIIOJTHEH Ha MUK-
pocxeme D3, KoTopasa ofHOBpe-
meHHO aBnasiercsa IIMM-cTabn-
JIM3ATOPOM HaIpsMeHus Ha D B.
Brixonnoe HamnpsisKeHMe peryJm-
pyercst pesucrtopom R1. Hanpsa-
»KeHue muctounmgoB 12 B, —12 B
crabunuaupyercsa JMHEHHBIMHU
crabunnsatopamu D1 1 D2. IIpe-
obpaszoBaTesnt MMeeT 3alUTY 10
TOKY OT KOPOTKOIO 3aMBIKAHUA B
Harpyske. JlaTunraMu TOKa ABJIs-
I0TCS NIAPAJIIENILHO BKJIIOYEHHbIE
pesucropsl R4, R6. 'enepanusa
B MMKPOCXEME CPBIBAETCSH, €CJIN
HamnpsAKeHne Ha BbiBOZe 16 mpe-
BBICMT OIIOPHOE HaTpsKeHMe Ha
BeIBOZe 15. B aTOM corydae noaua
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Puc. 1. MpuHuMnuansHas 3neKTpUUEcKas cxema Npeobpasosarens HanNpsXXeHUs
abnuuya 1. HazHaueHne curH B Bfe 9Hepr: H -
Tab. 1. HasHave CUFHANOB YNPABSIEHUA epruy Ha Harpy3Ky IpeKpaTuT
cda. HacToTy reHepaTopa MOXKHO
HanmeHoBaHmMe CHrHATA 0O6o3navyenne MeHATb roxdopoM peanctopa R14
paspaja nopra u KoHneHcaTopa Cl4.
IMyck/Cron JIIM P00 JOBOJIBHO 4aCTOM TIPUYNHOIL
Wupukamusa 25 MM/ c P01 HEYIOBJIETBOPUTEJILHOM paboThl
BrJodeHne yCnoKOeHus P02 Kapauorpada ABIsieTCA HeJJoCTa -
Brootenue puiabTpa P03 TOUHaA (PUIbTpALMA BBIXOIHBIX
B 10 B P04 HaIpsAXKeHMil n3-3a 1oTepu eM-
kmoderye 10 mm/m rocTy KoHpeHcaTopamu C2, C3,
Braouenne 5 Mmm/MB P05 C4,C11,C12.
Brurodernue 20 mm/MB P06
Bruouenve 1mMB P07 Ilnara ynpasiieHus
Anpec «A0» P10 IInaTa ynpasisenua 3agaer
Appec <Al» P11 peXuMbl pabGoThl 3JEKTPOKap-
Axpec <A2» P12 nuorpadpa. Miamenenne pesknuMoB
A A3 P13 ocylllecTBJAETCH MepeKJoda-
APEC « Ao resamu SA1...SA10. Asnroputm
CurHaJi OIIOPHO# 4aCTOTHI CTaBUAM3ATOPa CKOPOCTHU P14 paboThl snekTpoKapaMorpada
P15 zasoskeH B [III3Y MUKPOKOHT-
CurHaJbI ONIpoCa KJIaBUATYPLI P16 posnsepa AT89C51-24PC (nanm
P17 KM1816BE48), koTopbhlit nipume-
WMuauxanua 50 mm/c P23 HSJICA B dJIEKTpORapAuorpadax
P24 Oosiee paHHMX BBITYCKOB. CyrHa-
" eJIeHHbI yepe
CursaJpl onpeieIeHUsA HAXa TOI KHOTIKY KJIaBUATYPbI P25 JIb1 yIPABJIEHNA BRIBE]L pe3

noptel PO, P1, P2 MUKpOKOHT-
posnsepa. Haznauenne curuajos
npuseneHo B Tabsmige 1.

P26
VHAMKATODP BKIIOYEHUA aBTOMA TUYECKOTO PEXKMMA P27




Curganm «IIYCK/CTOII
JIIIM>» u «VIHgukaims 25 Mmm/c»,
KpPOME CBOEro IpsMOTro Ha3Hade-
HMS, BBITIOJIHAIOT POJIb PETYJISITO-
pa HaKaJa TEeILJIOBOTro repa. Y poB-
HU CUTHAJIOB, OTIpeNeJIAIoIINX Ha-
KaJl TEIIOBOTO Iepa, IpUBEAEHbL
B Tabmaune 2. IIpu nocryniennu
curHana «ABAPU» narasn nepa
OTKJIIOYAETCH.

CoueTranueM curajioB «AQ»...
«A3» BEIOMpaETCH COOTBETCTBY-
oLee 3JeKTporapauorpadu-
1geckoe oTBesieHne. CooTBETCTBUE
npusegeno B rabmauie 3. Ilnara
yIpaBJIeHUs He COTEPIKUT pery-
JIVPOBOYHBIX DJIEMEHTORB, TI03TOMY
PEMOHT B OCHOBHOM CBOJIUTCS K 3a-
MeHe HeNCIIPaBHBIX 3JIEMEHTOB U
BOCCTaHOBJICHUIO BJIEKTPUYECKUX
KOHTaKTOB. B 5TOM cMbIcie Ha~
nboJjiee TOHKMM MECTOM ABJSETCH
KOJIOZKA MUKPOKOHTPOJLIIEpA.

Kabean namnenra

Kabens nanueHra nepengaer
OMOIIOTEHIMA B CEPAEYHOI fe-
ATEJbHOCTU Yepesd 3JeKTPOLbI
R, L, F, C1..C6 u peaucTopsl
R1...R3, R5...R10 Ha KOHTaKThI
coenquHenusa X11, nmogkaouae-
MOTO K 3JIEKTPOKapauorpady.
Yepes saextpon N u pesuctop
R4 ma Tesno namueHnTa nopaetcs
c 3JeKTpoKapauorpada curLam
nofaBJIeHUSA CUH(Pa3HBIX IOMEX.
Kpome Toro, kabesb comeput
bUILTPYIOIIME KOHLEHCATOPHI
U Pa3pAHUKK OJIA 3alUTHI Kap-
auorpada OT BBICOKOBOJbTHBIX
UMITyJIbCOB gepubpuiasaropa.

OmnbeiT paboThl NOKa3LIBAET,
yto 90% Bcex HeucnpaBHOCTEM
B paboTe anexkTpoKapauorpada
CBSI3aHO MMEHHO C TaKol OaHab-
HOM Belblo, Kak Kabesab maim-
eHTa. ATo JnGo OOPBIBBI DNEKT-
POIOB OTBELEeHU, JuUbO IJIOXOM
KOHTAKT C TEJIOM HaryeHTa, Jmubo
M3HOC, SKPAaHUPYIOLIEN OIJIETKN
rkabens. Ci0KHOCTU BHIBBIBAET
npuobpeTeHne HeCATUKUIb-
HOTO DKpaHMpOBaHHOro KabeJs,
HO BIIOJIHE YZAOBJIETBOPUTEJILHO
paboTaeT npuHTepHbIT Kabesb
BITRONIX.

Jsa npoBepku kabessa BRIIO-
JaeTcs Kapauorpad, Bce 3JeKT-
POZBI COENUHAIOTCA MEXRY co00it
U IIPOCMATPUBAKTCH CUTHAJIBI

1o BceM oTBeneHuaM. IIpu aTom
kabesp cjenyeT SHEPrUYHO M3-
rubate. Ecau Ha kapamuorpamme
BO3HMKAIOT CUJIbHBIE TIOMEXH,
aubo HacTynaeT NeperpysKa, To
cJefyeT NPO3BOHUTb COOTBETC-
TBYIOILLIUI 3JIEKTPOJ,

¥Ycuwinrtesb OMOMOTEHIMAJIOB

Yceunurens 6MONOTEHINAJIOB
(¥YBII), ¢ ToukM 3peHusa KadecT-
BenHoit paboter KT, aBasetcsa
nauboJiee OTBETCTBEHHBIM U Kall-
PU3HBIM K PEryJupoBKe OJOKOM.
Ocob6eHHOCTBIO €ro ABJSETCS TO,
4TO 4151 obecriedeHus TpeboBaHMIt
3JIeKTPO0E30I1aCHOCTH, BLIXOHBIE
kKackazngbsl Y BII ransBaHudecku
Pas3BA3aHbl OT BXOJHBIX Ilenelt
OKT. [[ns aTuX 11esieit npuMeHeHa
TpaHc(OpPMaTOPHAA Pa3BA3KA!

— TpaHcdopmaTop TV1 — no
LleNnu Nepefayy CUTHaJa 3JIeKT-
POKapAMOrpaMMBI;

— TpaHcdopmaTop TV2 — no
eI MUTAHMUA BXOJHBIX KACKaI0B
YBIL

B cBasu ¢ Tem, uyTo gi1a nepe-
Jiauy CUTHAJIOB C BOCBMU BXOJHBIX
ycumTedel MCojab3yeTcsa OOUH
TpancgopmaTop TV1, Tpebyercsa
TIATEIbHASA CMHX POHU3AIUSA pa-
0OTHEI KOMMYTaTOPOB (CM. p1cC.2).

BxosnHble cUrHAJIBI € PO3ETKH
X1 gyepes AuoAHbIE OTPAaHUYNTE-
JIM, BBINIOJHEHHBIE Ha OMOIHBIX
cboprax D1, VD3, noctynaroTt
Ha BXogs! yeuaurteseit D2...D10.
CurHan ¢ BBIXOZa ycUJIUTeEJNA
D10 (curuan snextpona R) noc-
TynaeT Ha MHBEPTUPYIOIINE
BxoAbl yeuaurteseit D2..D9 u
yenamrens D11. Takoe nocTpo-
€HHue BXOLHBIX Kackanos ¥YBII
IIO3BOJISET YBEJUYUTDL OTHOIIE-
HUE MEXKIY 3JIEKTPOKaPANOCUT-
nasmamu (QKC) u momexoit, T. e.
K02 dUIMEeHT Ilepeatin pa3Ho-
CTHOT'O CUTHAJIA MEXKY 9JIEKTPO-
mnamu L, F, C1...C6 u snexkTpoiom
R paBen 11, a koaddunmuest
nepenayy cuH@pas3HOTO cUrHaja
noMexu paseH 1. Kpome aToro,
oA yBeaudeHnsa Koaddpuim-

Tabauuao 2. YPOBHM CHIHAJNOB, ONpeRensiouMX HaKan TennoBoro nepa

HanmenoBaaue cursaia
Ypoeens Haraia n .
rennosoro nepa | Ilyck/Cron JIIIM BRMKAIm ABAPUH
25 mm/c

MunyMaIbHBIA Jlor. 0 Jlor. 0/ sor.1 OTpULATEJbHDI]
Cpepauit Jlor. 1 Jlor. 0 OTPULIATEJILHBIN
MakcyIMaJIbHbBIA Jlor. 1 Jlor. 1 OTPUIATEJIbHbBIHA
OrcyTeTByeT Jlor. 0/ jior.1 Jlor. 0/ nor.1 TOJIO?KUTEJIbHBIA

Ta6nuua 3. CooTBETCTBME CUFHAJIOB HA Bbixoae opmuposarens
0603HAYEHMIO ITEKTPOKAPANOrPA(PNYECKOro OTBeEHUS

CoorHolleHME CUTHAJIOR OBosHaTeHMe HaumenoBanue uenmu
Ha BeIxoje opMupoBaTens P — yHIpaBJIeHus

IKC A3 A2 Al A0
L-R I 0 0 0 0
F-R 11 0 0 0 1
F-L I11 0 0 1 0
R-(L+F)/2 aVR 0 0 1 1
L-(R+F)/2 aVL 0 1 0 0
F-(R+L)/2 aVF 0 1 0 1
Cl1-(R+L+F)/3 V1 0 1 1 0
C2-(R+L+F)/3 V2 0 1 1 1
C3-(R+L+F)/3 V3 1 0 0 0
C4-(R+L+F)/3 V4 1 0 0 1
C5-(R+L+F)/3 V5 1 0 1 0
C6-(R+L+F)/3 Vé 1 0 1 1
0 CAL 1 1 0 0
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Puc. 3. Bpemennas guarpamma
paborh cuerumnka D18

€HTa IOoJNaBJIEHNA CUH(PAZIHOro
CUrHAJa, CUTHAJ C BbIXOAA yCU-
autena D10 uaBepTupyeTcd 1o
asze, ycuamnBaeTCs yCUINUTEIIEM
D11 n noctynaeT yepes 3JeKT-
poa N Ha Teso manueHTa.

C BeIxomoB ycuamnredsert D2...
D9, pasHoCTHBEIE CHUTHAJBI I10C-
TYHamT Ha BXOJ MYJbTUILIEK-
copa, POJIb KOTOPOTO BHIIIOJIHAET
aHaJIOroBbIN KOMMyTaTop D12,
C MyJabTHIIJIEKCOPA CUTHAJLI
BOCBMM yCHJANUTEJeN BbIXOJAT
yaKe I10 OGHOM JIMHMHU, HO pa3He-
CeHHbIe 10 BpeMeHH, (popMupy4,
TakuM o0pa3oM, Kaap omnpoca
otBeneHnit. lanee, yepes nud-
hbepeHIMaJTbHBI! YCUIUTEND
D13 m 371eKTPOHHBIN KOMMyTa-
Top D16 noctynawTt Ha nepBuy-
Hy10 00MOTKY TpaHc(OpMaTo-
pa pasBasku TV1 (cm. puc. 2).
Co BTOpUYHO# OOGMOTKM BTOTrO
TpaHc(OpPMaTOpPa CUrHAJ IIOCTY -
rnaeT Ha JeMyJbTuijexkcop D27,
BBIITOJITHEHHbIN Ha TaKO 3Ke, 4TO
U MyJbTHUILIEKCOD, MIUKpPOCXeMe
(KP590KH6). Ha Beixome ne-
MyJIbTHUILIEKCOPA OIIAThL BOCCTa -
HaBJAMBAKTCA BOCEMb BXOAHBIX
curnaaoB IKC, kotopsle, ocie
ycujieHne B YeThlpeXKaHaJIbHBIX
yeuantenax D28, D29, noctyna-
10T Ha BeIxon ¥ BIL

Taxum o6pas3oMm, ocyuiecT-
BJIAETCA pa3BA3Ka BOCHMU Ie-
et ¢ MCrOJAbL30BAHMEM OLHOTO
TpaHcopmaTopa. Koadpuiment
nepenaun ¥ BII paren 10. Ectec-
TBEHHO, 4TO JJIf TOYHON! paboThl
MyJbTUILIEKCOPa-AeMyJJbTHII-
JeKcopa rpebyeTca ToyHaA CUHX -
poHMzama cueTunros D18, D21,
YyOpaBJIAKIIUX KOMMYyTaTopa-
mu D12, D27, coOTRETCTBEHHO.
CUHXPOHMBUPYHOUWIUN CUTHAT
rnepenaeTcs yepes3 pPas3BA3bI-
Barouuit Tpancgopmatop TV2.
DbopmMupyembIil B BEIXOLHON
yacTu YBII cursan cuHXpO-
Hu3alUuM ynpasiaseT paboroit
3JIEKTPOHHBIX KJIOYel, KOTOphIe

CO3JaI0T Ha NIepBUYHOI 0OMOTKe
TpaHcgopmaTopa TV2 umMnyns-
cHoe HamnpsKeHue. VI3 Hecymeit
4acTOThI IepefaHHOTo Yepes
TpaHcOpMaTOp cUrHaja, op-
MUPyeTCHa CUTHAJ CHMHXPOHHOIO
cbpoca cuetunka D18, popmupy-
IOLIIETO aAPECHbIEe CUTHAJIBI MY JIb-
TuIiekcopa. Kpome Toro, Tpasc-
¢dopmaTop TV2 ucnoabpadyercs
IUIA MUTAHUA BJIEeMEeHTOB CXeMbl
B pa3BA3aHHONM 4YacCTU CXEMBL.
HanpsakeHye mosionTeJbHOM
HOJIAPHOCTU (DOPMUPYETCA IBY X~
[OJIyIIe PMOAHBIM BBIIIPAMUTEIEM
u cTabuszaTopom, coOOpaHHbIMK
Ha aJiemenTax VD9, VD10, VT2.
HanpsaskeHue oTpumaTensHol
IOJAPHOCTU (POPMUPYETCA Ta-
KMM ’Ke 00pa3oM ¢ HOMOLUIBIO
anemenToB VD8, VD14 u VT1.

IIpn perynmuposanun YBII c
nomouibslo peanuctopa R56 cieny-
eT yCTaHOBUTDL [TepMoz cjlenoBa-
HUA NTPAMOYTOJbHBIX MMIIYJIbCOB
¢ aMIanTynoy He meHee 4 B Ha
BbIBOZE 10 jjornyeckoro ajeMenTa
D23 pasueim 80 = 8 mkc. 3aTem,
MOJKJIIOUNB BXOJ OCUUJIATIOTpada
K BeiBOAy 14 cuetumra D18, yc-
TAaHOBUTE IIONCTPOEYHBIX BUHT
peauctopa R46 B TaKoe nosoxe-
HMe, IIPY KOTOPOM HabJiromaercs
Iuarpamma, nsobpakeHHas Ha
puc. 3. IIpn pemMoHTe npaBMJIb-
HocTb paboTet ¥YBII 11 monck Hemc-
IIpaBHOCTeEN cyeyeT IPOBOAUTD,
aHaJU3NPYA IPOXOKIeHKe ITofa-
BaEeMbIX CUTHAJIOB IIOCTOAHHOIO
TOKa Ha BXOAbI KaHaJoB. Ilpn
3TOM YUMTBIBaliTe, 4TO KO3 pu-
UMeHThl yCUJIeHUA yCUauTesen
JOJIKHBI MMeThb cJemyloHiue
3HAYEHUA:

- D2..D9 - Ky = okoJio 10,8;
D10 - Ky = okoJol;
D13 - K_ = okoJyo 1;
D28.‘.D2yQ ~ K, = okouo 2.

Koadpuunent nepenaun Ha-
npskeHnsa TpaHcdopmaTopa TV1
HaxoguTcdA B npepenax 0,45...0,5.

DopmupoBaTeib
3JIEKTPOKAPAMOCUTHAJIA
(IRC)

C YBII BoceMb 3JeKTpOKap-
IMOCUTHAJIOB ITOCTYAIOT Ha BXOJ
dopmuposatensa IKC. Cursaisr
CYyMMHUPYIOTCA Ha pPe3nucTopax
R1..R8 u ckoMMyTHUpOBaHHEIE

MyJabpTuniekcopamu D2...D4, qe-
pe3 OBTOPUTEJIN, BLITTOJTHEHHbIE
Ha OII€PalMOHHBIX YCHJIMTEJAX
MuKpocxeMbl DS, mocTymnawoT
Ha BXOJ IU(PPepeHunaTbHOTO
yenamreaa D9, OKC ¢gopmupy-
eTCHA B 3aBMUCHMOCTH OT CUTHAJIOB
A0...A3, moCTynamwIuXx ¢ IJIATHI
yrupasJsenusa. CooTBeTcTBUe [IPK-
BegeHo B tabauie 3. C BrIxoza
yeusmrensa D9 curias noctynaetr
Ha Bxon ycuianrtensa D10, B ko-
TOPOM 3a CyeT 0XBaTa 00paTHO
CBfA3BIO Yepe3 MHTerpaTop, BHI-
MOJHEHHBI HAa ONepalMOHHOM
yeuanteae D13, yerpanaeTrca
oCTOAHHAA cocTas Aonaa IKC
u (popMupyeTcA HUKHAA Irpa-
HUYHAA 4aCTOTAa II0JIOCHI ITPOILyC-
kaHuA yeuaurenda C IOMOIILIO
peaucrtopa R77 ocyuiectBiasaerca
ToyHafA HaIaHCUMPOBKA yCUIMTE-
aa D13. ITpu 3ToM HeoOXoAMMO
caennTh, 4TOOBI MOCTOAHHAA
cocTaBJasoIiasg Ha Beixoze D10
Obly1a MUHUMaJbHOM. IIpOKOHT-
POJMPOBATH BBIXOLHOM CUTHAJ
MOKHO Ha BBIXOJHOM COEAMHM-
TeJse X5.1. OnHOBpEMEHHO CHTHAT
yepe3 aHTUTPEMOPHBIN (PUIBLTP
OCTyIlaeT Ha BXOJ yCUJINTeJ A
D17. JaBHbIl yCUANUTEIb UTPAET
poJip INepeKJIYaTeJA YyBC-
TeuTeabHocT KT, uamenan
K03 PUUMEeHT yCUJeHna B 3a-
BMCHMOCTH OT CUTHAJORB 9, 10, 20
mm/MB. Ha nmaHubIl yenauTenn
MOYKHO [IOJATH BHEUIHMI CUTHAJI
¢ BXoJgHoro passwema X5.2. C
BeIxona D17, curuasn nocrynaetr
Ha BX0J ycTpoiicTBa cobpaHHOro
Ha OIEepPALMOHHBIX YCUJIMTENAX
D14, D16.

JaHHOe yCTPOMCTBO BbIIIOJIHA-
eT cjenyolye OyHKIMN;

— nepepnaer OKC Ha BBIXOA
dopMupoBaTeIf ¢ KO3 PUINeH-
TOM [Hepefayy PpaBHbIM «— H»;

— cymmupyeT IKC c noctoaH-
HbBIM HaIllpAYKeHMEM, CHYMAaeMbIM C
pesucTopa Rb54, urparoliiero poJs
peryJssaropa cMeleHNA TerJOBoro
repa Iio BepTUKAaJI;

-~ orpaHy4YMBaeT pa3Max Bbl-
XOIHOTO HANIPAMKEeHNA (POPMUPO-
BaTesd B ipenenax * 4 B;

- QopmupyerT AUX dopmu-
poBatena JKC B obiacTtu Bepx-
HUX 4aCTOT C I[eJIbI0 OTPaHMYeHNA
CKOPOCTY M3MEHEeHUs CUTHAJIA.
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OKC c Bhixoma ycuianTens
D16 yepe3 BBIXOAHOI pa3beM u
rpeobpas3oBaTesb HaIPAKEHNUSA
rnofaeTcsd Ha BXOJ raJJbBAaHOMET-
pa-npeobpasoBaTesna. Ha nnate
dopmuposatens IKC ycraHos-
JIeHO YyCTPOMCTBO 3alllMThl OT
[Ieperpy30K BXOHBIX KaCKaJ OB.
OHO COCTOUT M3 NIMKOBOTO He-
TeKTopa Ha guogax VD1..VD3,
ONePaLMOHHOTO yCUJIUTENA U
KoMIlapaTopa, BBIIIOJHEHHBIX
Ha Mukpocxeme D7. Ha naarte
opMupoBaTesa TaKKe ycra-
HOBJIEHO YCTPOMCTBO BBIIEJI€HNA
R-3y0ua snexkTpokapamorpam-
MElI, coDpaHHOe Ha MMKpOCXeMaXx
D8, D15. YerporicTBO Heobxonu-
Mo gus paborer OKI' B aBTOMA-
THYECKOM pexxuMe. Kpome Toro,
Ha IJIaTe YCTAaHOBJIEH MCTOYHUK
KaJMOPOBOYHOTO HATIPAKEHMUA,
M NeJIMTeJb HalPAMKEeHUd, cob-
paHHBIM Ha pesmcTopax R14,
R15, R18, R19. C nomouzpio pe-
3uctopa R14 ycranarnmpaeTcs
aMIaIuTyga KaJaubpoBoYHOrO
curHajyia 1 MB. IIpu peryaupo-
BaHUK opmupoBatens IKC
UCIIOJIB3YIOTCHA CIIeYIOIMe oI -
CTPOE€YHbIe PE3NCTOPHI:

— R77 — ycranaBJIMBaerT
MMHMMAaJBHOE OTKJIOHEHHME U30-
JIVHUY IIPU MU3MEHeHUY YyBCTBM-
TeJIbHOCTH,

— R89 — ycranarnmBaeT uyBc-
TBUTEJbHOCTE QKT

— R95 — ycranHaBaIMBaeT MM-
HMMAaJIBHOE OTKJIOHEHME U30JIM-
HMY [IPM OTKJIIOYEHUM YCIIOKOe-
HUA. (cM. puc.4.).

l'anmseanomeTp-

npeo6pa3oBare’ib

Ins peructpaumy 3J€KTpPoO-
KapAMOrpaMMBbl IIPUMEHEH IaJb-
BaHOMeTp-npeobpa3oBaTessb
IIBII-15, koTopHIl NpencTaB-
aser cobol NOMAPM30BAHHBIN
AJIEKTPOMAarHUTHBIA 1Ipeobpaso-
BaTeJb AJIeKTpHUIecKoro Toka. Ox
IPONOPLIMOHAJBLHO NIpeobpazyeT
BeJIMYMHY JIEKTPOKAaPAMOCUTHA -
Jla BO BpallaTeJIbHOE IBIUMKEHMe
poropa. Ha BepxHeif ocu poTopa
3aKpeIlieHo TeIlJIORoe IIepo, a Ha
HUKHEM KOHIe OCH 3aKpenJjeH
3JIeMEeHT €MKOCTHOTO NaT4yuKa
HOJIOYKEHM A NTepa. KoOHCTPyKTUR-

Ho IIS3II BBIIOJIHEH Tak, YTO €ro
MAaTHUTOIIPOBOJ CILy KT HEC YLl
KOHCTPYKLMEl, Ha KOTOPOIt 3a-
KpeIlJIeHb! IATh I1J1aT:

— IJaTa peryJisTopa HakaJa
nepa,

— nJjata ¢gopMupoBaTeJs
AYX II3II,

— IJIaTa BBIXOJHOT'O YCUJIMTE-
JIs TOKA,;

— mJjaTta JZaTdMKa IOJIOsKe-
HIA 1Iepa;

— mJjlata €MKOCTHOTIO JaT-
qMKA.

Cyrb paboThl COCTOUT B TOM,
4TO MpU [IOMOIIM AATYMKA IIO-
JOXKeHUdA Nepa PopMuUpyeTcs
CHMTHAJ OTpMLATeJbHOM obpaT-
HOJM CBA3M. ATOT CUTHAJ CYM-
MUPYEeTCH Ha BXOAE YCUIIUTEIA
D5 ¢ curnasom, nocrynaoumm
¢ popmuposatena IKC. IIpu
noasygeHny OKC uan Hanpsaxe-
HMs Ha PeryJyATope CMeIeHNd,
TeIJIOBOE ITepo OyeT cMenaThes
0 TeX IIOp, IIOKAa CyMMa CHUT-
HasnoB QKC u obpatHoit cBaA3HM
He OynmeT paBHa HyJ10. Takum
obpasoM, nepeMelueHne TOUKU
3anycy 0ygeT NponopUMOHATL-
HO BeJIMYMHE PETrMCTPHPYEMOTo
curHaJsa. [InTanue HarpeBaTeb-
HOT'O DJIEMEeHTa TeIJIOBOro lepa
OCYILIECTRJIAETCH OT peryjaaropa
HaKaJa, BBIIIOJHEHHOIO II0 CXe-
Me yHIpaBJJeMOro IIMPOTHO-
UMIIyJIbCHOTO cTabuamnsaTopa
HanpsaKkeHnuA BesquuuHa Hanpa-
KeHMA HaKaJja ollpeneJsidgeTcs
YaCTOTOM MMITYJILCHOT'O CUTHAJIA,
IPUXONAIIETO C [1JIAThI yIIpaBJe-
HUA Ha BxXoj uHTerpatopa D8. B
HebONIBIINX IIpefesax PeryJanpo-
BaTh HalIpAXKeHMe HaKaJa MOYKHO
peauctopom R45. IIpu pemonte
OKT caepgyet ocoboe BHMMaHME
o6paTHUTDb Ha MCIIPABHOCTS LIerelt
«3aHyJeHMA» KOpPIyca TpaH-
3uctopa VT1 u poropa II3IIa,
KOTOpbIe NONKJOYEHb! K LelAM
0 B nocpencTBOM IPOBOIHUKOB
1 KOHTAKTHOTO KOJIb1[a AJI TPaH-
3MCTOPAa, U NPOBOLHUKA C KJIeM-
MOJf IO BMHT Ha HMIKHEM KOHIIe
ocu poropa. OTCyTCTBME «3aHY-
JIeHUsA» TPaH3UCTOpa NPUBOINUT
K 3aIMCH LIIyMOB OT PeryJadaTopa
HaKaJa, a OTCYTCTBME «3aHyJde-
HUA» POTOPA K HEYCTOMIMBOMY

OJIOMKEHUIO MBOJIMHNUY VI LIy -
MaM [IpM CMEeIeHUM Iepa.

JleHTOnpOTAKHDBII

MeXaHU3M

Pabora neHTOOPOTAMKHOTO
MeXaHM3Ma IOCTPOeHa Ha yIipaB-
JIEHUY JBUTaTeJIeEM ITOCTOSHHOIO
TOKa C IOMOILLIO UMITYJIECHOTO
HANpPAMKEHNs, HOCTYIAKILEro
¢ mJaTel ynpaJsenusa. JacroTa
CJIeHOBAHUA VIMITYJILCOB (POPMU-
pyercd IporpaMMHO B MUKPOKOH-
Tpoanepe u cocrarysget 530 I'u
IJIs CKOPOCTHU 50 mMm/c n 265
'y ana ckopoctu 25 mm/c. Jna
paboTsl cxembl cTabuamazanumn
CKOPOCTM BpPAILIeHMSA BAJIA DJIEKT-
poaBUTaTe s Ha HeM 3aKpellieHa
JuapparMa ONTO3JIEKTPOHHOTO
IaT4MKa, COCTOAIETO 13 U3JIyda-
iItero ceetognona VD2 u goTo-
nviona VDI1. Vimyases: pOTOTOKA
YCHIMBAKIOTCA ONEPALMOHHBIM
yeumreaeMm D1, mpeobpasytores
o ypoBHA 5 B TpaH3ucTopom
VT2 u nocrynaior Ha 1aTy yIi-
paByenusi. IIporeputb paboty
CXeMbl MOXKHO IIPOCTO ITOHAOJIO-
IaB ¢ IIOMOLILIO OCHUJJIOrpada
BBIXOIHOE HAIIpsKEHNe, Bpaias
IIpM 3TOM PYKOIT BaJl ABUTATEJIA.
Kapauorpad nopu 3ToM JoIKeH
OBITH BKJIIOUEH.

IIpn BO3HMKHOBEHMU Iepe-
rpy3ky npu BrJIodeHnn KT
CJIeIyeT BBIABUTEL OJIOK, BBI3BI-
BalonMi 9Ty Neperpy3Ky IyTeM
[10CJIe OBATEBHOTO OTKIIIOY € HYA
6J0KOB OT Ipeobpa3oBartens
Hanpsamxenusa. Eciu neperpyska
He IIpollaJjia, TO CJeqyeT IIpoBe-
PUTH [IJIATY MHAVMKALUU pas3psi-
na. OnwiT paboThbl IOKa3LIBAET,
4TOo HamubosbIIaA BEPOATHOCTH
BO3HMKHOBEHMUA OTKA30B Kap-
nuorpada, a, caenoBaTeJIbHO, U
MIOPAKOK [TPOBEPKM IIPK PEMOHTE,
cyenyonme:

1. Kabess nanmenTa;

2. IIpeobpa3oBaTens Halps-
SKEHNS,

3. MaauxaTop pa3psana;

4. KHONKM IJIaThl yIpaBJe-~
HUS,

5. YBII;

6. II3II;

7. Popmuporatens JKC;

8. CeTeRoii HJIOK TMTaHMS.



ANATHOCTUKA CUCTEMbI BINPbICKA

«FORD EEC IV» ABTOMOBWJIEXA FORD
MONDEO 1993...1996 r.B. (vactb 1)

Anexcanpp TioHMH
(Mockea)

Cucremoii Bnpsoicka FORD EEC IV o60pypoBaHbl aBToMmo6unm
Ford Mondeo 1993...1996 rr. Buinycka. B paHHo# craTtee noapo6Ho
PACCMATPMBAIOTCS YCTPOMCTBO U XAPAKTEPHbIE HEUCNIPABHOCTH
PA3NMYHBIX Y3NOB 3TOK CUCTEMBI.

Kak paboraer Ford EEC
IV, bnexTpudueckas cxewma,
COCTaB ¥ PACHOJIOMKEHME KOMIIO-
HEHTOB

SCY ] Ford EEC 1V ocnama-
roTess apromobuan Ford Mondeo

1993...1996 rr. BeIlyCcKa C ABU-
ratejasimu obwemom 1,6 — 1,8 —
2,0 J, koHCcTpYKIMU Zetec. Ito
obbeAMHEHHAs cUCTeMa yIpaB-
nenuda Tuna Motronic ¢ obpaTHOI
CBA3BIO Ha LIV PKOHMEBOM JaTUNKE

KKcJI0poaa. ABToMaTU4ecKoe pe-
I'yJIMPOBaHMe OCYIECTBJIIACTCS 110
TpeM IapaMerpam.

— KadyecTBO TONJMNBHOMN
cmecu. Ha ocHoBaHUM JaHHBIX
natamnkos (MAF, CKP, CMP, TP,
ECT,IAT) 6siok ynipaBJeHNs BbI-
OMpaeTr QJIMTEJLHOCTh BIIPHICKA,
3aTeM aHaJM3MpyeT IOKa3aHusA
KUCJIOPOAHOTO AaT4KuKa (OQHOTO
WUJIN OBYX) ¥ COOTBETCTBYIOLIMM
obpasom (obecneunBas 0,98 <A <
< 1,02) xOppeKTUPYyEeT NJINTEJhb-
HOCTB BIIPBICKA, 00ecrnednBast oll-
THMaJIbHOE Ka4eCTBO TOILJIMBHOM
CMeCH.

— KoaugecTro 060poTOB
x0J10¢TOT0 X0Aa. BJok ynpaBsJe-
HMUA aHAJU3UPYET KOJUUECTRO
o6opoTos XX (800 = 50 06/mMun
aasg MT u 710 = 50 o6/muH gna
AT)unpn oTKJIOHEHUM KOPPEKTH-
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Puc. 1. MpuHuunuansHas cxema 3CY peurareneit RKA, RKB 8 komnnexrauuu MT
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Puc. 2. MpununnuansHan cxema ICY[] asurarenen RKA, RKB B komnnexktaummu AT




KommoneHnts: cxem (puc. 1 1 2) umeroT caeayiomme 0603HaYeHNA:

15 Ignition switch — ignition ON —
WUHA «15» 3aMKA 3AHCULAHUS

30 Battery + — wuna «30» 60p-
mosgoti cemu

31 Battery — wuna «31» 60pmosoti
cemu

A19 Trip computer — 6opmosoti
KoMNbloOmep

A23 Alarm system control
module — 640K ynpasreHus cuzHa-
ausayuei

A35 Enginecontrolmodule(ECM) —
640K YNPasIeHUS, BNPBICKOM

A4 Ignition controlmodule(ICM) —
BA0K YNpasreHUs 3aHcUAHUEM

A5 Instrument panel — naneasw
npubopos

AC Air conditioner — KoHOUYU-
oHep

AT -~ aemomamuueckas mpaHc-
muccus (AKII)

B127 Exhaust gas pressure
SeNsor — KAANAH CUCTMeMbl Peyup-
KYAAYUU 8BLLAONRA

B132 Camshaft position (CMP)
sensor — 0amuuK NoOAOKHCEHUS PaAC-
npedsaaa

B134 Transmission vehicle speed
sensor (TVSS) — damuux ckopocmu
(Ons xomnaexmayuu AT)

B147 Throttle position (TP)
sensor — damuux noaoxerus 0poc-
cenavHOoU 3aCA0HKU

B24 Engine coolant temperature
(ECT) sensor ~ damuux memnepamy-
Dbt oxaaxcoaowel Hudxocmu

1-CMP damuux

2 — CKP damuux

3 — Quaenocmuueckul passem,

4 — 6a0ox ECM (cnpasa nod mop-
nedotl)*,

5 — eaasnoe peae numanus ECM

6 — ECT damuux

7 — EVAP xaanan

8 — EGR xaanax

9 — monaueubLil puavrmp (padom
¢ monausHnbvim baxom) *

10 — pezyasmop dasreHus mon-
ausa

11 — monausHsLid Hacoc (6 mon-
ausnom Gake) *

12 — peae monaugHozo Hacoca

13 — HO2S damuux

14 - IAC pezyasmop xoaocmozo
xo0a

15 — xamywxa 3axcuzaHus

16 — monausHbie POPCYHKU

17 — IAT damuux

18 - MAF-0amuux

B25 Intake air temperature (IAT)
sensor — damuux memnepamypsl
8x00H020 8030Yyxa

B30 Mass air flow (MAF ) sensor —
damuukx maccogozo pacxroda 603-
dyxa

B33 Vehicle speed sensor
(VSS) - damuux cxopocmu ag-
momobuas

B54 Crankshaft position (CKP)
sensor — 0aMUUK NOAONEHUS KO-
AeHBaANA

B72 Heated oxygen sensor
(HO2S) — A-30m0 ¢ nodozpegom (Gam-
YUK Kucaopooa)

F Fuse — npedoxpanumens

K12 Engine coolant blower motor
relay — peae senmuaamopa cucme-
Mol 0xAaAcOeHUSA

K20 Fuel pump relay — peae mon-
AUBHOZO HACOCA

K4 Starter motor relay — peae
cmapmepa

K46 Engine control relay — 2nas-
Hoe peae numanusi ECM

M12 Fuel pump — monaususbili
Hacoc

MT — mexanuueckas mpaHCMUC-
cus (KIIII)

PATS — Passive anti-theft system
(naccusras NPoMuUBoOYzOHHASL CUC-
mema)

P7 Tachometer — maxomemp

S13 Brake pedal position (BPP)
switch — KoHyesux nedaau mop-
M030a

S$231 Power steering pressure
(PSP) switch — damuux dasreHus
zudpoycuaumens pyasi

S249 Transmission shift position
switch (TSPS) — damuux nosuyuu
AKIl

S39 Inertia fuel shut-off (IFS)
switch — UHePYUOHHDBLU KAANAH OML-
KANOUEHUS MONAUBA

T1 Ignition coil — xamywxa 3a-
HCUZAHUS

W21 Octane coding plug — nepe-
KA0UAMEAdb KOOUPOBAHUSL OKMAHO-
8020 wucAQ

W3 Spare cable — 3anacnoi pass-
em (8 Ford Mondeo1993-1996 ucnoas-
syemcs xax wacms DLC passzema)

X1 Data link connector (DLC) —
duazHocMmuyecKutl pa3sem

X88 AC connector — passem nod-
KAOUEHUSA KOHOUYUOHEDA

Y104 Evaporative emission
(EVAP) canister purge valve — xaa-
NAH BEHMUASYUU MONAUBHO20 baKa

Y111 Pulsed secondary air
injection (PAIR ) solenoid — cucmema
KOHMPONs nodaiu 8030Yxa 6 8binyc-
KHOU KOALEKMOD

Y23 Transmission modulator —
60K YynpasieHus mpaHcmuccuet

Y28 Exhaust gas recirculation
(EGR) solenoid — xaanan cucmembl
PEYUPKYAAYUU BBLLAONA

Y3 Injector — popcynxu

Y99 Idle air control (IAC) valve —
pezyAimop xoaocmozo xoda
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Puc. 3. Paamemenmne komnonentos ICY[ Ford EEC IV Ha ky3oBe

19 — PAIR-xaanan
20 — TP-9amuux
21 -VSS-damuux.

* 8 ckOOKAX ONUCAHO Pa3mewerue
KOMNOHEHMO8 BNPBICKA 8HE MOMOP-
HOZO oMmceexa asmomobuas
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Puc. 4. MonTaxxHbie 6noku Ford Mondeo

MoHTaxHbii 610K B MOTOPHOM OTCEKe Y npasoro kpeina. F4, F9, F11,
F13, F14, K20, K46 — uenu nuranna ECM;

2. MonraxHsiit 6nok cnesa nog ropnegoi. F30, F32 — uenu nuranus
ECM. 6,17 ~ pene nuranus moayns ynpasienms 30XMIaHueM

PYyeT UX C IIOMOIIBIO peryJjasaTopa
xoJtocToro xoxna (IAC), ynpasasa-
IOILIETO [oageil Bo3ayxa B 06xoxn
IpOoCCeJIbHOM 3aCJIOHKN.

— Jeronanma. ECM pac-
CYMUTBHIBAET YTOJI OITHMAaJbHOTO
ollepesKeHNs 3aKUraHns B 3aBU-
CMMOCTH OT INOKa3aHUil Ja TYNKOB
gBuraressa (B TOM 4McJIe TIOJIO-
KeHNA NepeKJIIoYaTeNld KOgupo-
BaHMA OKTaHOBOTO YMCJA) U IIPU
HeoDXOOMMOCTM aBTOMATUYECKH
YMEHBIIaeT ero, 4Tobbl npeno-
TBPaTUTh AETOHALMIO. TO 103~
BOJISIET aJallTMPOBATE CUCTEMY K
Ka4ecTBY 3aJINTOro 6eH3MHa 1 Co-
CTOAHMIO BJIEKTPOMEXaHNYECKUX
rmapaMeTpoB ABUraTesid (CBeuw,

COCTOHME TOJIOBKYM OJIOKa M-
ZIPOB ¥ ra3opaclipefenTeIbHOrO
MeXaHN3Ma).

KonTyp obpaTtHOil cBaA3M 3a-
MKHYT He Bcerga. OH OTKJIIOUEH
IIPH ITIyCKe U IIPOrPeRe XOJIOTHOTO
IBUraTeJs, B peXiMe pas3roHa 1
MOJIHOM Harpy3Ku — 6JI0K yripag-
JIEHMA B 9TOM CJIyHa e UCIIOJIb3yeT
CTaHIapPTHHIE 3HAYEHMUA Iapa-
MEeTPOR BIIPHICKA, PACCYMUTAHHbBIE
OJI5 UeaJibHOro MoTopa. Kpome
TOTO, YIPaBIAKILAS [IporpaMMa
ICY ] Ford EEC IV ucnonesyert
MeXaHM3M ajallTUBHOM KOpPpPEK-
uuu. IIpu a3ToM 3anporpamMmmupo-
BaHHble 3HAYEHNs IIapaMeTPOB
AJA HEeKOTOPBIX JaTYMKOB U

Tabnuua 1. Pacnunoska u nposepka ECM Ford EEC IV

MCIIOJIHUTEJIBHBIX MEeXaHU3MOB
M3MeHAITCSA B IIpollecce 3KC-
ImJIyaTaluyu ¢ yieTOM M3HOCa
IBUTraTeN d AJId JOCTUMKEHUA
MaKCHUMaJbHON 3 PeKTUuBHOC-
tu. Cucrtema ynpapiaenus Ford
EEC IV wumeet pyurnuio, no-
JIYYMBIIYIO Ha3BaHMe «PerKyuMa
OTPaHMYEHHOM YIIPaBJISAEeMOCTH >
(limp home). 310 03Ha4aeT, YToO
Py BO3HUKHOBEHMM HEKOTOPBIX
HelMcCIIpaBHOCTell cucTeMma yIi-
paBJIeHUs ABMUraTeIeM HauMHaeT
PYKOBOACTBOBATHCS He IIOKa3a-
HUMAMM JaT4UMUKa, a eTo ITaJOH-
HBEIM 3Ha4deHMeM. TaKoil pesxum
IaeT BO3MOXKHOCTB nobpaTbcs
IO CTAHLUM TeXOOCJIyKUBaHUSA
Ha HeMCIPaBHOM aBToMoOOMJIE.
Ilocne ycTpaHeHUA HeHucCIpaB-
HOCTYU ¥ COOTBETCTBYIOILMX AMa-
THOCTUYECKKX ITPOLeAYP cHUcTeMa
BO3BpaliaeTcad K HOpMaJbHOMY
P YHKLIMOHM POBAHMUIO.

IIpurnunuaabHasa cxema
ICY I Ford EEC IV paeurateneit
1,8 RKA (1993...1996 r.s.), RKB
(1994...1996 r.B.), B KOMILIIEKTaI M-
ax MT u AT nopencraBieHa, COOT-
BeTCTBEHHO, Ha PUCYHKax 1 1 2.

IIeeTOBaA MapKUPOBKA 3JIEK-
TponpoBoAku npuuATad B Ford
Mondeo:

Howmep Pexum Homep
HazBanue komno- Tun Ycnosus Tunuunoe
KOHTaKTa * patoTh! 0Cc- |ocHUILIOTpa-
HeHTa/CBA3M curLaja HPOBEPKM 3HAYEHME CUrHAJA
aasa ECM nuJuIorpada | Mei na puc. 5
IIposepra pynrumii ob6ecnegenns
HInua «30» 6opTo- SaKuranme BLIKIIO-
” P 1 — 11-14V
BOJ ceTH 4EeHO
ITuna «15» 6opTo- 3aKuraHyne BBIKJIO-
. 45 «— oV
BOJ ceTH 4EeHO
IITnna «15» Gopro-
., p 45 — 3aKUraHyne BKJIIOYEHO ov
BOJ ceTH
16, 20, 40
HInna «3emmua» ’ 60’ ’ 3arKuraHne BKJIIOYEHO 11-14V
T'naBHoe pese 3asKuraHne BBIKJIIO-
P 37 L 0v
nNUTaHNsa 4eHO
T'naBHOe pene
p 37 1 — |3amuranne BKIOYEHO 11-14V
TIUTAHNSA
T'naBHOE pene 3axKuradmne BhIKJIIO-
57 «— ov
[NUTAHNA 4eHO
T'naBnoe pesne
P 57 «— SamuraHme BKIIOYEHO 11-14V
MUTaHNA
Bnok ynpaBnenus JaHHbIE HEZTOCTYIHbI
[IPOTVMBOYTOHHOM 5,38 41 IJ1s TeCTUPOBaHUsA
cucrtemoit (PATS) (1dppoBoii curna)




Tabnuua 1. Mpogonxexnue

H Homep Peskum Homep
azBaHMe KOMIIO- Tun YcaoBua Tunugsoe
HEHTAa/CBA3U KOHTAKTA | .\ ama* npoBepKU 3HAYeHNIE CUrHAJA paboTi oc- |ociuorpa-
aaa ECM uuiorpada | Mel Ha puc. 5
CKP paranx 55 L g:‘;{;mm’ paGoraet 0V
Isuratesp paboraer
CKP paTumk 56 — Ha XX p 2V/1ms 2
CMP pnaTymg 24 “— g:g;mnb paboraet 5V/20 ms 1
CMP patumx 46 L g:;‘g‘gem’ paGoraer 0V
3akuUratue BRIOYE-
ECT natuux 7 «— HO — TeMIepaTypa 3,8-39V
asurateqs 0°C
3aKuraHmne BKIIOYe-
ECT patunk 7 «— HO — TeMIlepaTypa 3-3,2V
asurarens 20°C
3akurasme BKJIIOYE-
ECT patumk 7 — HO — TeMIepaTypa 0,6-0,9V
nsuratensa 80°C
ECT patumuk 46 L 3aKuUraHnue BKJIIOYEHO ov
3aKuraHue BKJIOYE-
IAT natumk 25 “— HO — TeMIlepaTypa 3,8-3,9V
Bozayxa 0°C
Sakuratme BKJIOUe-
IAT naTumnk 25 “— HO — TeMmepaTtypa 3-3,2V
Bozayxa 20°C
3asKuraune BKIIOUE-
IAT pnatumk 25 — HO — TeMIlepaTypa 1,2-14V
Bo3ayxa 60°C
IAT pnaTumk 46 1 SaKurasne BKJIIOYEHO oV
MAF natung 9 1 3aKuraHye BKJIOYEHO o0V
MAF parans 50 — ggg:;‘;"e‘f:g;;em’ 0,8V
I suratensb paboraer
MAF naramx 50 - Ha oﬁopmag 3000 prm 1,7V
Ilepexmrouarens
KORNpoBatmA 46 1 3akuUraHme BKIIOYEHO ov
OKTaHOBOrO 4yCJIa
(1995-1996)
Ilepexnouarens
KOIMPOBaHNA IOsurarens paboraer
OKTAHOBOTO UNCJIA 29 < Ha XX oV
AT)
ITepexaiouarens
KOIMPOBAHNA IOsuratens paboraer
OKTAaHOBOTO 4MCJia 29 « Ha XX oV
MT+PATS)
Tlepexrmouarens
KONMPOBaHNA IOsuratens paboraer
OKTaHOBOT'0 YJCJIa 42 « Ha XX ov
MT 6e3 PATS)
TP natuuk 26 - SaKUTraHNe BKIIOYEHO 5V
TP natymk 46 L SaKuraHNne BKJIIOYEHO oV
TP garams 47 SATCHTAHNE BRILIO - 0,8-1,2V
HO — IPOCCeJIb 3aKPHIT
TP patumx 47 (.  |SamoMranue BRiOue- 4,3-48V
HO ~ IPOCCEeJIb OTKPBIT
VSS naTunk 3 «— 3&?:(141‘&!{146 BJIOHE- 0Vumnml1l-14V
HO — aBTO CTOUT
VSS natunk 3 — ABTO aBMKeETCA 5V/50 ms 10




Tabnnua 1. Mpogonxenune

H Homep Pemxum Homep
a3BaHME KOMIO- Tun YcaoBusa Tunnunoe
HEHTa/CBA3N KOHTAKTA | . @ gasna* NpOBepEMN snavenye curnaga | PACOTHI 0C- |oCIILIOrpa-
ansa ECM wuaaorpada | Mt Ha puc. 5
JaHHbBIE HEOCTYIIHEI
TVSS patunx (AT) 5 «— LJIA TECTUPOBAHUA
(11 poBO¥ cUrHAJ)
TVSS natunk (AT) 46 1 3arkuratye BKJIIOYEHO 0V
Hatmx pescima HBurarens paboraer
AKII (AT+PATS) 22 «— Ha XX, AKII B pesxn- 11-14V
M€e «economy»
IBurarens paboraer
ﬁ?ﬁﬁﬁ?ﬁ%) 22 « |wa XX, AKII B pescn- 0V
Me «sport»
JaTuuk pexnma JBuraresns paboraer
AKII 42 « Ha XX, AKII B pexu- 11-14V
AT 6e3 PATS) M€e «economy»
JaTuuk pexxuma IBurarens paboraer
ARII 42 «— Ha XX, AKII B pesxn- ov
AT 6e3 PATS) Me «sport»
Oeuratens paboTaer
TSPS gatunk 30 — Ha XX, AKII B mo3n- 45V
uuu «P»
Osurarens paboraer
TSPS natunk 30 — Ha XX, AKII B rto3n- 3,1V
muy <Ry
JBurarens paboraer
TSPS gatunk 30 «— Ha XX, AKII B mo3u- 2,9V
mn «N»
HABurarens paboraer
TSPS gatunk 30 — Ha XX, AKII B no3u- 2,2V
oy «D»
IBurarens paboTtaer
TSPS natumk 30 «— Ha XX, AKII B no3u- 14V
ann «2»
IBurarens paboraer
TSPS patuux 30 «— Ha XX, AKII B no3u- 0,7V
iy «1»
TSPS natunk 46 L 3aKUrauyne BKIAYEHo oV
JaTuuk Temiepa- JaHHbBIE HEJIOCTYIIHBI
TYpPBI MacJjaa 23 — OJA TECTUPOBaHUA
(AT+ PATS) (undpoBoli cUrHa )
HJatumk remnepa- JaHHBIE HEJOCTYIIHLL
TYypBI MacJjaa 49 «— IJA TeCTUPOBaHUA
(AT 6e3 PATS) (1M poBOI CUTHAT)
Haruaui remrepa- 46 1 3arkuraHne BRIIOUEHO ov
TYPBI MacJja
BPP KoHUeBUEK 2 - élezxam: TOPMO3a «CBO- 0V
OJIHA.»
BPP KoHUEBUK 2 «  |Henam Topmo3a «xa- 11-14V
sKaTa»
JBuratens paboraer
PSP xoHueBMK 28 «— Ha XX -PyneBoe Koje- ov
co He Bpalaercsa
IOBurarens paboraer
PSP xonueBux 28 “— Ha XX -PyneBoe KoJe- 9V (0V)
COo Bpalllaercs
5%1;;(1[;32?”“ 46 “— 3aKuraHye BKIIOYEHO ov
IIpoeepkra pynrumii ucnoJIHEeHUA
Pene TonnuBHOTO 8 1 3 11-14 V xpaTKoBpe-
aKMraHNe BKIIOYEHO
Hacoca MeHHo nagaetr o O V




Tabnuua 1. Mpoponxenue

H Howmep Pesxxnm Homep
a3BaHMe KOMIIO- Tun Ycaoeusa Tunuasoe
HeHTa/CcBA3N ROHTaKTA | .\ ranat 1IPOBEPKU 3HAYEHNME CHMI'HAMA paBoTer oc- | ocmuIIOrpa-
aag ECM muinorpadia | Mei ga puc. 5
Penie TonnmBHOTO 8 - JBuraress BpalllaeTcs 9V
Hacoca cTaprepoM
Pene ronmmerOrO 0-1V
Hacoca 58 1 — |3ajkuraHue BKJIOUEHO | KPaTKOBPEMEHHO
AT + PATS) pacrer 5o 11-14 V
PeJje TOMIMBHOTO
Hacoca 58 N JBuratesp BpalaeTcs 0-1V
(AT+ PATS) cTapTepoM
Pene Tonnus- 0-1V
HOTO Hacoca 53 1 — |3asxkuraHme BKJIOUEHO | KPATKOBPEMEHHO
(MT+PATS) pacrer 5o 11-14V
Pese Tonnue-
HOTO Hacoca 53 11— Asurarens spamaercsa 0-1V
MT+PATS) cTapTepoM
0-1V
Pexne TonnusHoro 22 1 — |3akuraHue BKJIOYEHO | KPaTKOBPEMEHHO
Hacoca (6es PATS)
pacter 1o 11-14 'V
Pesie TonsmBHOrO JlBuraTens BpallaeTcsa
Hacoca (6es PATS) 22 1- cTapTepPoOM 0-1v
KaTymka 3askura-
Hyd 1 u 4 uuavea- 58 1l- Asyrarens paoraet 5V/1ms 6
Ha XX
bl (MT)
Karynixa 3aura- 6
HuA 2 U 3 INJIUH- 59 11— Asurarems paboraer 5V/1ms 6
Ha XX
pe1 (MT)
Yupasnernue I Burarens paboraer
saskuranuem (AT) 36 - Ha XX 2V/10ms 7
Yupasienne JBuraresns paboraet
3axkuranmneM (AT) 56 < Ha XX 5 V/20 ms 8
YnpasneHue JBuraTens paboraet
sapgmraﬂmem (AT) 4 - Ha XX 2V/10ms 7
dopcynka 1 (2,3,4) 51
B KOMILJIEKTa iy (52, 42, 54) 1 — |3amxuraHue BKIAIOYEHO 11-14V
AT+ PATS o
Dopcynxka 1(2,3,4)
B KOMILJIEKTa UM (52 Zé 54) 1 - f{[:?g;;eﬂb paboraer 3,2ms 10 V/2ms 9
AT+ PATS o
Dopceysxka 1 (2)
B KOMILJIEKTa 1M1 58 (59) 1 — |3akmraHme BKJIHOYECHO 11-14V
AT 6e3 PATS
Popcynka 1 (2) 8 Isurarens paboraer
romnytektamym AT | 58 (59) 1l- XX p 3,2 ms 10 V/2ms 9
0e3 PATS Ha
Dopceysxka 1 (2,3,4) 15
B KOMILJI€KTallUM (12, 54, 42) 1 — |3aKkuraHme BKIIOYEHO 11-14V
MT + PATS T
Dopcysxka 1 (2,3,4)
B KOMILJIEKTallUM (12 éi 42) Lo ,f{[:v}r{r;a{’reﬂb paGoraer 3,2 ms 10V/2ms 9
MT + PATS T
Dopcysxka 1 (2) B
romiiekranuu MT| 51 (52) 1 — |3amwuranne BKJIHUYEHO 11-14V
6e3 PATS
Popcymxa 1 (2) B JBurarens paboraet
rominexrammy MT| 51 (52) 1- <X 3,2ms 10V/2ms 9
6es PATS Ha
dopcyHKa 3 (4) B
xommuexTaunu 6ez| 39 (35) 1 — |3akuraHme BRIIOYEHO 11-14V
PATS




Tabnuua 1. MpogonxeHue

(AC+AT+ PATS)

Homep Pexnm Homep
Hazsanue kommo- Tun Ycnosna TunuyaOoE
HeHTa/CBA3N KOWTAKTA | yirnana* npoBepKu snauenme curnana | PA0OTHI 0C- |ocuuIIOrpa-
g ECM nnagorpada | Mbl Ha puc. 5
Popeynia 3 (4) B IBurarens paborae
xoMmriekTalyu 6ez| 39 (35) 1L XX pa T 3,2ms 10V/2ms 9
PATS Ha
IAC knanas 21 Lo ﬂ:’;{;ﬁ“" paboraer 9-14V 2 V/5 ms 5
EVAP knanau 11 1 — |3akuraHue BRJIKUYEHO 11-14V
Topaunit apurarens
paboraeT Ha XX
EVAP xknanan 11 L— EVAP xianan e ov
paboraeT
Topauwnit iBuraTensn
EVAP xanan 11 1 - [paboraernoanarpys- 3-14V 10 V/50 ms 3
xoii - EVAP knanan
paboTraeTt
EGR knanan 26 - SakuraHue BKJIUEHO 5V
EGR knanan 27 « Asyratens paGoraer 0,7V
Ha XX
EGR knanau 27 — Asuratents spamaerca 04-4Vs
CTapTEPOM
EGR knanaxn 46 1 SaKuraHmne BKJAYEHO oV
EGR knanan 33 11— Topsuit peuraTes ov
paboraeT Ha XX
Ha paboraromem ropsa-
EGR knanas 33 L |ICMABATATENE Kpar- 9-14V
KOBPEMEHHO HaXKaThb
aKceJysepaTop
EGR knanas 33 1 —  |3akuraHue BEJOYEHO 11-14V
PAIR coneroun 14 1 |Xomomse Asuraress 9-14V
paboTaer Ha XX
T'opsauwuii niBMraTess
PAIR conenons 14 11— paBoTaer Ha XX ov
PAIR conenonp 14 1 —  |3amuranme BKJIOYECHO 11-14V
BJok ynpaBieHus 38.39. 59 JaHHble HEOOCTYIIHbI
TpaHCMuUcCCUen 51 52 ’ 11— A7 TeCTUPOBAHUA
(AT ’ (1 poBoIt curaag)
Brnok ynpaBieHus
TpaHCMuccuen 53 1 — |3akuraHue BKIIOYEHO 11-14V
(AT)
Bnok ynpaBseHus
TpaHCMuccuen bh) — Asyrarens paboraer 85V
(AT) Ha XX
Pese craprepa B JBuraTens Bpa TC
KomrtekTarmy MT 32 11— pamaerca 0-1V
+ PATS cTapTepoM
Peste 1-10 BeHTH- JBurarens paboTraer
JIATOPA CUCTEMBI 13 1 |H@XX-seHrunaTop 11-14V
OX TN TOHIA CHUCTEeMbI OXJIAXKAEHNUA
He paboraeT
Peste 1-10 BeHTH- JBurarens paboraer
JATOPA CUCTEMBI 13 L |78 XX -BeHTuIATOpA 0-1V
OX AN IO HNS CHUCTEMBI OXJIAXKAEHNA
paboraeT
Pene 2-ro BeHTH-
JATOPA CUCTEMBI IBuraresns paboraer
OXJIAXKAEHUA B Ha XX -BeHTUAATOPA _
KOMILJIEKTa LUy 31(15) 1= CUCTEMbI OXJIAXKAEHNUA 11-14V
AC + PATS He paboraetr




Tabnuua 1. OxoHuanue

BKJIIOYEH

Homep Pesxum Homep
Hazeaune komro- Tun Ycenosua Tunuunoe
KOHTaKTa * paboTs! oc- |ocuuanorpa-
HeHTa/CBA3U CHUrHAJA MPOBEPKU 3HAYEHME CUTHAIA
s ECM wmnorpada | Mol Ha puc. 5
Pene 2-ro BenTn-
JATOPA CUCTEMBI JBuratens paboTaer
OXJAKIAEHNUSA B 31 (15) |y [H@ XX -BeHTUAATOpPA 0-1V
KOMILJIEKTallAn CUCTEMbI OXJIAMKAEHUSA
AC+ PATS paboTaer
(AC+AT+ PATS)
Topsaunit suratens 0,1-0,9V
HOZ2S parunsc 44 é_ pabGoraeT Ha XX (n3meHsAeTCA) 0,2V/1sec 4
HO2S paTunx 46 1 g:gg:;;a::g?;{eﬂb ov
DLC passem 17 o [Semrane RY
DLC pazbem 17 - f:?g?enb paboraer 11-14V
DLC pazwem 18 - S;D:;giiﬁi ov
DLC pazvem 18 - SaKuraHme BKIAIOYEHO 5V
DLC pazwem 19,49 38:1}}?.7?1:)11({;{?) ov
DLC pazeem 48 — :B;:::Z:If)ii?{i ov
DLC pazvem 48 «— 3aKuraHue BKJIIOYEHO 5V
JlaHHBIE HEZOCTYIIHEL
TaxomeTp 4 — OJIA TeCTUPOBaHUA
(11 poBoIt curHa)
Segsclgy;bTH KoM= Isurarens paboraeT
p p 35 1 —  |Ha XX — KoHAULIMOHED 11-14V
KOHIMIIMOHEPA BRIOUeH
(MT+ PATS)
Peste My ThI KoM- JBuraTens paboraer
y Ha XX — KOHOULIMOHED
ripeccopa 35 L KPaTKOBPEMEHHO
KOHAMLIMOHEPa T |PIVUOHEH, KpaTioB- nazaer 7o 0-1V
(MT+ PATS) peMeHHO o yriopa
Ha’KaTh aKCeJepaTop
Eegscl(\’)l}’;b'fbl KoM= IlBuratens paGoTaeT
p p 54 1 — |ma XX ~ koauumoHep 11-14V
KOHIUIIMOHEPA BRIOYEH
(6esz PATS)
Pese MychTsi JBuraTens paboraer
KOMIT e}::co a Ha XX ~ KOHAULUMOHEP KPaTKOBPEMEHHO
KOH 1/}: MOHE; a o4 1 —  |prmoues, kpaTxos- HIe)a aerT po 0-1V
(6e3AP1TS) P PeMeHHO 10 yriopa A A
Ha’KaTh aKCeJepaTop
YnopasneHue KoH- JlaHHbBIE HEAOCTYIIHBI
JULMOHEPOM 12 AJIsE TECTUPOBAaHUA
(AT+ PATS) (11MdppoBO¥E CUrHAT)
VIDaBeHMe HBurarens paboraer
P 10 «— Ha XX — KOHAULIMOHED 0-1V
KOHAUIIMOHEPOM P
Vipapieme I euraresns paboraer
P 10 «— Ha XX — KOHAULIMOHED 11-14V
KOHAMLIMOHEPOM

¢ WUHA NPUEMHUK CULHAAA, — WUHA UCTNOYHUK CUHAAA, L noCMoaHHas «3emasi» Ha 8bixrode,
1 — nepuoduueckasn «3eman» na bixrode.




Terminal side

1. Analogue, AC, frequency modulated

2. Analogue, AC, frequency modulated

|
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03. Digital, DC, pulse width modulated or 05. Digital, DC, pulse width modulated or
digital, DC, frequency modulated 04. Analogue, DC digital, DC, frequency modulated 06. Digital, DC, frequency modulated
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07. Digital, DC, frequency modulated 08. Digital, DC, frequency modulated 09. Digital, DC, frequency modulated 10. Digital, DC, frequency modulated
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Puc. 5. Kontponetsie ocumnnorpammet n pasvem ECM Ford EEC IV

bl-blue — cuaMI

gn-green — 3eJeHbIN

rs-pink — po3oBbIit

ws-white — 6esbnt

x-braided cable — sxpanupo-
BaHHBI KabeJsb

br-brown — KOpU4IHeBbIl

gr-grey — cephli

rt-red ~ KpacHbIN

hbl-liht blue — rosy6oit

y-high tension — BbIcOKOBOJIb-
THBIJ (CBEYHOJ ) TPOBOJ,

el-cream — cJaMBOYHBINA (Kpe-
MOBBIIT)

nf-neutral — HeliTpanbHBIN
(beciBeTHBIN)

sw-black — yepHbIi

hgn-light green — csertJsio-3e-
JIeHbIN

ge-yellow — »KeJTbIi

og-orange — alleJIbCUH (OpaH-
SKEeBbIi)

vi-violet — puoseToBbIN

rbr-maroon — 60proBwIit

Ha pucynke 3 npencrasie-
HO pas3MelleHNe KOMIIOHEeHTOB
CHUCTEMBI BIPbICKA Ha Ky30Be
Ford Mondeo 1993...1996 romoe
BBIITyCKa.

Ha pucynxe 4 noxasaHo pac-
HOJIOMKeHNe IpeAoXpaHuTesaen
3JIEKTPUYECKUX IeTIell CUCTeMBbl
BIIPBICKA B MOHTaKHBIX OJI0KaX MO-
TOpHOro oTceka (pparment4/1 -y
MPaBOro KphbLjIa) ¥ B caJIOHe (opar-
MeHT 4/2 — cJieBa 1107] TOPIIEION).

BJiok ynpaBnenus
BIIPBICKOM, IIPOBEPKa
napaMeTpoB.

Ons obecnedeHNA CHCTEMEI
nposepkn ECM naHHBIE, IpUBe-
IeHHbIe B Tabimile 1, o0 beauHeHb]
B TPYNIbLL M PaclojiaraloTcA B
MOPsAKe OT TJIABHOTO K BTOPOCTE-
nenHoMy. Ilpemaraercsa BHadase

npoBeputh PyHKIMK obecrnede-
Hua ECM — pjexTponuTtaHue,
nMMOOMJIali3ep, CMHXPOHM3ALIMIO,
JaTUYMKM, a 33aTE€M MUCIIOJHUTEIb-
Hble QYHKRIIMM — yHOpaBJIeHUE
peJie, 3asKUraHneM, (pOPCyHKAMM,
XX, nambaa-peryImMpoBaHneM U
JIOTIOJIHUTEJIbHBIMY YCTPOMCTBA -
vi. Ha pucyHke 5 npepcTaBjeHbI
KOHTPOJIbHBIE OCI[MJIJIOIDaMMBbI
ECM Ford EEC IV u BHelLIHMI BUJ
pasbeMa OJ0Ka.

ITpodoaxcenue vumatime
8 caedyroujem Homepe.

JInreparypa:

1. daexmPoHHDBLU CNPABOUHUK
«Autodata» 2004 e.

2. FOmm B.E. daexmpoobopy-
dosanue agmomoduneti 2000 e.

3. Pocc Teez. Cucmembienpoic-
Ka benauna 1998 2.



NMOPTATUBHbLIE LLU®POBLIE

OCLWMNNOIPA®DLI

Muxaun MepgBepes
r. MeTtposasopck

Ha crpanuyax xxyprana «Pemont InektpoHHoi TexHukm» yac-
TO BCTPEYAeTCs PeKIama NopTarMeHbIX ocuunnorpadoe. Buibpars
TaKoi NPUGOP NOMOXKET 3TA CTATLSA.

VinskeHep, BbIERIKAOIUNIT AJA
pPEeMOHTa pagMoannapaTypsl K
KJIMEHTY, 1ofo0eH yIuTKe, HeCy-
mieit Ha cebe cBoil zoMuk. B aTom
«JOMMUKe» y MH)»KeHepa Habop
pazuonerajsieil, MHCTPYMEHT U
U3MepUTeJbLHAaA TeXHUKA, Belb
X04eTCcA B3ATH € coB0i KaK MOYKHO
Gosibire. B pesysabraTe uemonaH
CTAHOBUTCH YK€ HellOIbEMHbBIM.
IIarHaiuaTh JeT Ha3ad B MOEM Ye-
MOZaHe [TIOMeIaJICA fase eIHC-
TBEHHbIM NOCTYIaBIINI B PO3-
HUYHYIO IPOJaKy ociuiaorpad
H313, 1 Becus 0H OKOJIO HETBIPEX
kuygorpamm. Ceityac npubop ¢
JIyHILIMMM BO3MOMKHOCTAMM MMeeT
pa3Mep HEMHOI'MM GOJIbIIIe MHIKe-
HEPHOTO KaJIbKYJIATOPA IIPY Macce
B 500... 800 rpamm.

Heckosbko sieT Ha3an B Ipo-
Ia)Ky HadaJjo MOCTYyIaTh HOBOE
[IOKOJIeHMe KOMOMHMPOBAHHBIX
undgpoBbIx IpubOpPOB. VIx Ha3bI-
BaIOT CKoIIMeTpamu (ScopeMeter),
myasTrckonamu (MultiScope),
rpacpuiecKuMu MyJbTUMETPaMU
IV IOPTATUBHBIMM 1IU(PPOBBIMU
ocruitorpagammu. It Tpubopsl
COeaMHAIT B cebe oCUMJIJIOT-
pad, MyJAbTHMETpP, & MHOTAA U
4aCTOTOMED U (PYHKIMOHAJIbHBIN
regepaTop. Bece 3Ty npubopsr
UMEIOT KUIKOKPUCTAILINYECKUI
JUCIJIelt, TaMATb Ha HEeCKOJBbKO
OCHUJIIIIOTPaMM, ¢ 60JIBbIIMHCTBA U3
HMX NIaHHBIE MOXKHO IlepernaBaTh
Ha KOMIIBIOTEep 4epes I10CJIe[oBa-
TeJibHbIA TopT (RS-232C). ITurta-
IOTCA 3TU NPUGOPHI OT HECKOJIBKUX
MaJIbYMKOBBIX aKKYMYJISATOPOB
(AA), 1mb0 BCTPOEHHOI'0 aKKy-
MmyJsaTopa. Kak npasuiio, kK HUM
MOJKHO TOIKJIIOYUTD U aJaITep
IJIS IMTaHUA OT CeTU lIepeMeH-
HOT'O TOKa.

B cTaThe paccmaTpuBamTCA
He Bce NoJobHBIE yCTpOlicTBa,
a JIUIIb Te, IleHa Ha KOTOpbIe He
npesbiiaeT 30 Thicay pybaeit.
IToaToMy nmpexpacHble nIpubo-
psl pupm FLUKE, Tektronix,
EZ-Digital octaBuM B cTOpOHeE.
VIx crTouMoOCTh HAXOZUTCA B
npegeaax oT 60 no 300 Teicau
pybaeii.

B rabauune npencraBiieHbl
JaHHBIe Ha 11 MopeJsest nopra-
TUBHBIX ocuuJsorpadgos. Jau-
Hble 110 HUM Oblau cobpaHBI C
oMouIso Gojiee yeM TPUIALATU
CalTOB ¥ MHCTPYKIMIT I10 DKCILITY -
atauuu. Paccmorpum rnogpoGuee
HEKOTOphIe ITapaMeTphbl 3TUX
npubopoB.

HdeBaATh MogzeJseit — OJHOKA-
HaJIbHEIE, JBE [I0CJENHUX UMEIOT
IBa KaHaJa. JTU 3Ke MOZIeJs uMe-
IOT BXOJ 3aIlyCKa OT BHEIIHEro
MCTOYHUKA CUHXPOHU3AIUN.

ITosnoca mponyckaHuUA yCUIIU-
TeJIA OIIpeNiesieT MaKCUMAJILHYIO
9acTOTY, KOTOPYIO OH B COCTOSTHUN
BOCIIPUHATD, COXPaHAsA 3aJaHHbI1
K03 PUUMEHT yCUTIeHUA.

OgHuM M3 OCHOBHLIX Ilapa-
METPOB UMEPPOBBIX OCUMJIJIIOr-
padoB ABJIAETCA YACTOTA TUCK-
petusanuu. YeM BbIlle 4acTOTa
onpoca — AUCKPeTu3aluu, TeM
6oJee nmpaBaONOA00HO BEITJIATAT
BBICOKOYACTOTHBIE MMIIYJIbChI Ha
skpa”e. Hanpumep, uTobsr ca-
MBIM TPUOJIMIKEeHHBIM 00pa3oM
1300pa3uTh CUHYCOUTAJNLHBIE
KoJsiefaHuA, Ha KasKIbIl Ilepuon
koJsiebaHUI HeoOXooUMO XOTHA
Obl yeTsIpe TO4KM ompoca. To
€CTh, eCJIM I10JIOCA MPOITY CKaHUA
BXOIHOTO yCcuUJAMUTeJsd npubopa
paBHa, ckaxem 20 MI'y, ngasa
€caMoOro MpUMUTUBHOTO U306pa-

SKEHUA rapMOHUYEeCcKnx kKojeba-
Huit gacroroit 20 MI'y morpeby-
eTcsd HacToTa AUCKpeTU3aluu
20 x 4 = 80 MB&IG./cex (rrocMOT-
pUTe Ha COOTHOIUEHMEe II0JIOCHI
IIPOIIYCKaHWUA K 4aCTOTE AMCKPe-
Tuzauyu y nputopos DG-Scope n
ACK-4201).

He Bce npuGops! UMEOT BbI-
COKYI0 4yBCTBUTEJBHOCTh, HE-
KOTOpbIe [TOKa3bLIBAIOT HE MeHee
[IOJIYBOJILTA B OZHOM [IeJIEHUN.
IIpenesibl pa3BepTKM y pas3HBIX
NpuGOPOB TaKyKe CUJIBHO pa3Jjy-
JaIoTCA.

Muorue Monenu paccMaTpu-
BaeMbIX OCHMJLIIOrPadpOB MMEIOT
BO3MOYKHOCTDb YCTAHABJIVBATE HA
3KpaHe METKU — KypPCOpBI UJN
Mapkepsl. IIo ropm30HTaIbHBIM
MapkepaM Npubop paccuuTaer
pasHUUYy MOTEHI[MAJOB MEXIY
Humu. Ilo BepTUKAJIBHBIM — BO3-
MOYKE€H II0JCcHeT IJMUTeJbHOCTHU
UMITYJIbCOB M HaCTOTbI KOJIeOaHMIL.
Iloxa3aHusa M3MEPEHMI MOXKHO
cpa3y yBUIETb Ha 3KpaHe I0oJ
ocuMJIorpaMmoint, anbo B yrioy
SKpaHa.

Boabumiasa gacts npubopos
UMeeT BCTPOEHHbBI MyJbTUMETD
Ha 3% pa3psana, TO eCTb HAa DKPaHe
TaKMX IPUOOPOB MOMKHO IIOJIYIUTh
IaHHBblEe 0 HAIIPAKEHMAX, TOKaxX
u conpotuBieHuax ot 0 zo 3999
eIVHNII] UBMEPeHNs, a IJIA MO-
megeit S2401, S2405 u G9 ot 0 1o
4999 (4% paspsazna).

IIpm BBIGOpE HIOPpTAaTUBHO-
ro ocumuaJgorpadga umelite B
By, 4T0 kabesb uMHTEpdeiica
RS-232, a Takxe nporpaMMHOe
obecriedeHne AJIA CBA3Y C KOM-
IBIOTEPOM He BCEerjga BXOAUT
B KOMIIJIEKT mocTaBKu. VIHOr-
Ia OHO npuobperaeTca oTne-
JIBHO M CTOUT HOBOJBHO JOPOTO
(cm. Metex Dg-Scope). To xe
MOKHO CKal3aThb U IIPO CeTeBOM
aganTep, ILYIbl, aKKYMYJISTOPBI
u dexoJ npubopa.

Ilensl, ykasaHHbIE B Tabauie,
npubIM3UTEIbHBI M B3ATHI C cali-
TOB www.izme.ru, www.platanru,
www.technica.ru, www.chipinfo.
ruu www.conrad.ru. Ha sTux xe
cajiTaxX MOKHO OCTaBUTh 3afBKY
Ha IIpuobpeTeHne ITOHPaBUBIINX-
cAa Bam Mmopesieri mopTaTMBHBIX
ocuuJiorpadoB.
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NPOCTOE 3APSIAHOE YCTPOMUCTBO
ANg ABYX NMOPTATUBHbIX

PAONOCTAHLIUA

Bnapumup Eppemos
r. Eccentyku

Muorue nonsvsoBarenun Cu-bu paguoceasn Ang pasnuyHbIX
uenei NnpuoGpPeTaAlOT KOMNAEKTbl U3 ABYX HOCMMbIX POAUOCTAH~-
UM#A, YKOMMAEKTOBUHHDbIE OTAEJNIbHLIMU afAAnNTepamu, NO3BONs-
IOLMMHM OCYLLECTBANTL NULLb NOA3APAAKY OKKYMYNATOPOB OT
6oprToBOi ceTu asBTomo6uns, npu paéoraouwem reHeparope. Mpu
3TOM NONBASAETCH HEOBXOAUMOCTbL B CTALMOHAPHOM 3APAZHOM
YCTPOIACTBE, CNOCOGHOM OCYLLECTBASTL NOMHYIO 3apaAKY KOMI-
NEeKTOB AKKYMYNSTOPOB OQHOBPEMEHHO B AABYX PAAUOCTAHLUSAX.
B cratbe npeanaraercas OQMH K3 NPOCTbIX BAPUAHTOB pelueHus

3TOM Npo6nemnl.

Muorue GecmiHypoBBIE Te-
Jedonsl (BIIT) zapybeskHOTO
IIPON3BOJCTBA, B 0cobeHHOCTU
npenHa3HadaBIIMecAa IJdA Opo-
Jasky B AMepHUKe U pasJIMuHbIMU
oyTaMu nonanaiomue B Poccuio,
YKOMILIEKTOBaHbI CETEBBLIMM aJ1all-
Tepamu (CA), pacCUnTaHHBIMY JJIS
MICIIOJIL30BAHUA B CETY C HATIPSKe-
Huem 120 B, 60 I'u. Tak, 6oJbioe
pacrpocTpaHeHye MoJydna Mo-
zeas KX-TCAI, npennasnauen-
HadA nJda ucroablosanus ¢ BIIIT
dpupmel Panasonic, un gpyrue, ei
noa00HbBIe, MOLITHOCTHIO 0K0JI0 6 BT,
TIO3BOJIAIOIIME [IOJIyYaTh Ha BEIXO-
e IOCTOSTHHOe Hallps:KeHue 9 B
IIPY HOMMHAJBHOM TOKe HaI'py3Ku
350 MA. Kak 1 60JBIIMHCTBO APy -
rmx CA, 5Ta MogeJIb TPOU3BOAUTCS
B Kurae, npuyeM B HECKOJIBKUX
BapUaHTax UCIoJHeHMA. VIX oyt
repMeTUYHbI KOPIIyC COCTOUT U3
IBYX TTOJIOBVH, IIPOYHO CBAPEHHBIX
MeMK Iy coboii, 1 ¢ TPyZIOM Iofiza-
erca pa3bopre. KauectBo npu-
MeHSEeMbIX B HUX KOMIIOHEHTOB U
U3 B 11eJIOM OObIMHO BBICOKOE.
Jua paposoro nosb3oBaTessa BITIT
nonobusle CA HMKAKOM IIJ€eHHOCTY
He HpexncraBiaoT. [loaTtomy, Kak
IIPaBIJIO, B UTOTE OHM IOITAIAI0T K
cIenuajJncTaM, 3aHUMaIOUIMMCs
PEMOHTOM BJIEKTPOHHO! TEXHUKH,
Jaubo K paguosiobuTesiaMm, Kak ro-
BOPUTCH, «HA ETAJIU».

B nmuTepaType onmcaHo MHOrO
BapMAaHTOB UCMOJbL30BAHUA Ta-

kux CA B ceTu ¢ HampsKeHNeM
220 B, 50 I't;, IToutu BCce oHU Tpe-
Oyt pasbopku Kopryca CA, 4To
YacTO 3aTPYAHUTENBHO, & MHOTHAA
nocJie gopaboTky aubo rIoIydeH-
Had KOHCTPYKIMUSA He OTBedaeT
TpebOBaHUAM IIOJIHOM 3JEeKTPO-
6ezonacHocTy, bo 3HAYUTEIIb-
HO CHUIKAIOTCH ee BBIXOOHBIE
3JleKTpUdecKle MapaMeTpbl. AB-
TOp IpeljaraeT NPMHIUITUAILHO
APYTOJ BapMUaHT KUCIIOJIb30BAHNA
norobusix CA, njs KoToporo He-
00X0IMIMO UMETH IBa OHOTUIIHBIX
aganrepa. [Ipu aTom moxHO ObIC-
TPO coOpaTh IPOCTOE CceTeBOE 3a-

psnHoe yerporierso (3Y) A ABYX
IOPTaTUBHBIX PafOCTaHIIUIA
Ananrepb! MOHTUPYIOT B €M~
HbIJ 6JIOK, KaK ITOKa3aHo Ha puc.l.
IIpenBsapurenbHO HEOOXOOVIMO IIO-
n06paTh MJIacTMacCOBBIM KOpIIycC
(1) mogxonAIMxX pa3MepoB, COCTO-
AU U3 BYX [10J10BMH. Ero KomHe-
TPYKLUMA AOJKHA 0DecrednBaThb
TOJIHYI0 DJIEKTP0o0e30MacHOCTD,
TO ecTb MCKJIOYATh cJydaliHoe
NMPUKOCHOBEHNE K OIOJIeHHBIM
MMPOBOAHMKAM ¥ KOHTAKTaM, Ha-
XOAAIIVMCSA TI0J] HAIpAMKeHNEeM.
Tlocsne paameTky 1 BBINOJIHEHNA
BCEX IIpopeseit u oTBepceTuit, 0ba
CA Kpenar ¢ nmoMormbio obmelt
cK0oObI (2), MBroTOBJIEHHON U3
$KeCTH MJIM TOHKOT'O aJIIlOMMHMS.
MosKHO JOTIOJIHUTENBHO YKPEINTh
ajarnTepbl CUHTETUYECKUM KJle-
eM. CeTeBoll HYp (3) ¢ BUIKOM
KpenAT K Koprycy (1) ckoboit u
[IPUMIAVIBAIOT €70 KOHITHI K BUJIKaM
CA, npegsapuTesbHO 3aJIy VB X,
UCIIONIL3Y A NOOXOINAIINIT pIIoC.
3aTeM MecTa Maliky IPOMBIBAIOT
COMPTOM MJIM PAaCTBOPUTEJIEM U
U30JMPYIOT, Hages moBepx IIXB-
TpyOKH, 1100 00MOTaB M30JEHTOM.
BuyTpu Kopryca ycTaHaBIMBaKOT
MOHTA’KHYIO TIJIaHKY ¢ KOHTaK-
TaMM, K KOTOPBLIM KPeIAT JaMILy
HakaausaHusa EL2. BaajgoHsl
aamn ELI, EL3 u EL4 nosxHBI
ObITH BUZHBI CHAPY3KM, TaK KakK
10 CBeUeHUIO0 X HUTeM HaKaJa
KOHTPOJINPYIOT 00wyt Tok 3Y u

Cetesbie aganTepbi
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Puc. 1. CeTeBoe 3apsaHOe yCTPOMCTBO ANS ABYX NOPTATUBHBIX

PAAMOCTAHUUNA
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Puc. 2. Cxema moHTOXAO

pexxuM 3apsanku AB, o uem Oy ner
ckasano Humke. Ha nutaHke pac-
ITaMBAIOT BECh MOHTAM COTJIACHO
cxeMe, ITOKa3aHHOM Ha puc. 2.
ToYKY HNOAKJIOUYEHUA BXOJLOB
ajganTepoB 0003HAYEHBI HA CXEMEe
uudppamu 1, 2, 3, 4, a BLIX0I0B 5,
6,7, 8.

IIpu cobmonennu aemeHTap-
HBIX IIPaBMJI MOHTaXa yCTPONCTB,
npeaHa3HAYeHHBIX JJIA ITOOKJIIO-
YeHUA K BJIEeKTPUUECKOot ceTH,
IpeasiaraeMas KOHCTpyKuua 3Y
Oyner obaanaTes HE0OX0AUMOI
3JIeKTP0o0Ee301aCHOCTIO M HA IeK -
HOCTBIO IPU JJIUTEJbHON pabo-
Te. ITO JocruraercA Gaaromaps
Tomy, ¥uTo CA ucnonesyiores 6e3
Kakux Jubo BHyYTPEHHUX Aopa-
0oTok. IIpu 3TOM 1IeJIOCTHOCTE UX
KOpIIycoB coxpaHseTrcAa. Kpome
3TOr0, 33 CHET IIPOCTOTHI CXEMBI U
MaJIOTO KOJIMYEeCTBa 3JIEMEHTOB,
a TJIaBHOE, 3a CYeT TOro, YTO IIPu
MTOCJIe JOBATEJNBHOM COeqVHEHUN
ceTeBBIX 00MOTOK ABYXx 120-
BOJBTOBBIX TpaHC(OpMaTOpOB
TeNnJoBOi pexuM ux paboTsl
3HAYUTEJILHO yJydIllaeTcA IO
CPaBHEHUIO CO BCEMU APYTUMU
criocobamy NOAKJIIOYEHUA K CeTH
220 B, 50 TI'u, onucaHHBIMU pa-
Hee B jquteparype (1,2,3). Ilpu
3TOM TOABJIAETCA BO3MOXKHOCTD
NoJy4uThb OT DJlIoka BABOE DOJNbL-
1lIee BBIXOJIHOE HANPAMKEHUE, TO
ecTh GoJiee 18 B, 4TO mo3moJigeT

c1ol

= |/
I 8

C6-C9 0,01mK

co3nars 3Y NJA KOMIJIEKTOB U
aKKyMyJIATOPHBbIX OaTapeit (AB)
Hanps:xkeHueM 12 B, manpumep,
YCTaHOBJIEHHBIX B MOPTaTUBHBIX
panmoCcTaHIUAX.

IIpennaraemoe 3Y mo3eoJigeT
OCYIIIECTRJIATh ABa pekuma 3a-
pAnkY 6e3 yCTaHOBKY KAaKMX-J100
nepekJOdaTesen:

— MeIJIEHHBIV PEXXUM — OJJHO-
BPEMEHHO AJIA ABYX PaAMOCTaH-
uuii,

~ YCKOpPEeHHBIN PpexuM — IJs
OIHOM PaayoCTaHIVN.

B KOHKpeTHO! KOHCTPYKRIUK
3V, UCIIOJIBE3yeMOro IJIA panyuo-
craaumit AJIAH 37 ¢c koMmmiekTom
akkymyJsaropos (AK) eMKocThiIO
1000 MA 4, IPUMEHAJNUCHL OJHO-
TUIIHBIE JIaMIIbl HaKaJMBaHUA
6,3 B, 0,3 A. Ilo cBoum pusudec-
KUM U 3JIEKTPUYECKUM CBOVICTBaM
JlaMObl HAKAJIMBaHUA ABJIAIOTCA
HauboJiee IOAXONAIMMY BJIEMEH-
Tamu, IO3BOJIAKIIVMY OCYIIECT-
BUTbH YCTaHOBKY, cTabuamusanuio
U MHAVKAUUIO 3apANHOTO TOKa
Heo6X0oaMMOi1 BeJIMIMHEL. 3apAa-
HBIII TOK IIPU ONHORPEMEHHO
3apanke AR nByx pagmocraHumii
B HavaJle IMKJA 3apPALKU COCTa-
By 85...90 MA, a B KOHIIE IIUKJIA
nocJje 17 yacoB HelTpepPbIBHOI 3a-
pALKY NOHVLKAJCA 10 75...80 MA.
ITpu 3apaAnKe 0JHOTO KOMILIEKTa
Had4daJbHBIA 3apALHBIN TOK CO-
craBui 110...120 mA u cHMKaJICH

o 100...110 MA nocye 9 gacos
HeNpepBhIBHOM 3apsAIKA

I8 yeTaHOBKY IPYTUX 3Ha4e-
HU 3apALHOro TOKa rnorpedbyercs
nofobparTh JIAMITBI HAKAJIVBAHUA
¢ apyruMmu napamerpamu. Econ
HeoOXOAMMO OTPAHUYUTL HA Ka-
KOM-TO OIlpeJleJIEHHOM yPOBHE
MaKCUMAaJbHYI0 BeJIUYUHY Ha-
MPAXKEHUHA, TIOAABAEMOTO Ha BXOJ,
OUTAaHUA PagUOCTaHUUM, UK
BeJUYMHY 3apAAHOTO TOKa, TO
B yCTpOJiCTBE yCTAaHABJIUBAIOT
OAVIH MJIM HECKOJIBKO CTabuianT-
poroB VD9 — VDn. VIx MoIHOCTD
noJikHa ObITH He MeHee 1 Br,
a HanpsKeHue crabuamaanuu
nopbupalior, nobusaachk HeobXo-
IVIMOTO OTPaHNYEHNSA BeJIVIMHBI
Hanpsa:KeHus niau Toka. [Ipu aTom
ciaenyeTr ydecTb, 4TO B Pajguo-
CTAHIUAX VMMEETCA BHYTPEHHAA
LeIb, OIIpeeAiad BeJMInHy
3apANHOTO TOKa NpU yKa3aH-
HOM HOMMHAJIBHOM HalPAXKeHUN
Ha BXOJle pa3d’beMa nuTaHuA. B
panuocraruuax ALAN 37 ona
coctout ua auoma DI00 Tuna
1N4004 1 peaucropa R900 nHomu-
HayoMm 47 Om, 0,5 Br, BKNIOYEHHBIX
nocJenoBaTeJIbHO. ¥ Ka3aHHOE
HOMMHAJILHOE HAIPAKEeHMe PaBHO
13,8 B (4). IIpakTudecky BbIACHN -
JIOCh, YTO TIPY 3TOM HAIIPAKEHUU
3apANHBI TOK He IIPeBhIIIaeT He-
CKOJIBKUX AECATKOB MUJLIMAMIIED,
TO €CTh AKKyMyJIATOP €MKOCThIO



ot 600 MA 4 3apAANTD ITOJHOCTBIO
HeBo3MOKHO. [ToaTomy Tpebyerca
YBEJMYUTb BXOJHOE HAaIpAMKeHne
no15...16 B.

dns uaMepeHUA BeNMUUHEI
3apANHOTO TOKAa NpPU IIPOBEpKe
M HacTpoitke 3Y nyTem nonbo-
pa JlaMIl HaKaJIMBaHMsA, MOYKHO
BOCIHOJb30BATHCA CIIEIMaJIbHOM
BCTaBKOJ ¢ THe3JOM XSi M IITe-
kepom XPI (puc.3). Ona npen-
Ha3Ha4YeHa IJIA MOAKJIIOYEHUA K
ey u3MepuTenbHOro npnbopa
yepes rHezza xs2 . IToT npubop
MoxKeT ObITh B0 CTPESIOYHBIM
MUWIJIMaMIIEPMETPOM C IIpeeioM
200...300 mA*, nbo nUPpPOBLIM
YHUBEPCAJIBHLIM MYJIbTUMETPOM.
B arom caydae coieryer IOMHUTS,
Y4TO IePeKJII0YaTh ITpeiesbl u3me-
peHunii B TakoM npubope Heobxo-
MO B 00eCTOYEeHHOM COCTOSTHUY,
HEeCMOTPsi Ha TO, YTO B IIpezJiara-
€MOM yCTPOJCTBe UMeeTC A U0~
Had 3ammra, cobpaHHas Ha JUO-
nax VDI, VD2 mapku 1N4004.

IIpu ucnons3opannu 3Y Anda
3apAOKMU OTHOM WM OBYX aBTO-

HOMHBIX AB mnx crenyer riogkito-
4aTh depe3 Auonbl (MOMKHO MC-
MIOJIL30BaTh Ayonbl Mapky 1N4004)
OJisg TOrO, YTOOBI IIPpM BPEMEHHOM
OTKJIIOYEHUN HAIIPAYKEHNA B CeTU
aKKyMYJATOPHI HE pa3psKalich
yepe3 Harpy304YHbIE PE3UCTOPBI
R1, R2, koTophie npoM3BOaMUTE M
MHOTZa yCTaHaBJMBAIOT B HEKOTO-
pbix mogenax CA.

Kaxk OblI0 OTMeYeHO BHIIIE, B
npouecce paboTsl 3V 3apANHbIIL
TOK KOHTPOJUPYIOT II0 APKOCTU
cBeueHnd Jamil Ilpy Tokax 3aps-
Ia oxoJio 100 MA MX ApKOCTB CBe-
YeHUs HeBeJMKa, a HUTY HarpeTsl
cinabo CrnenoBaTesbHO, CPOK
CITyKOBI JIAMIT [IPY 3TOM YBEJIUIU-
Baercs. C 11eJ1bI0 €0 IIPOAJIeHUsA
Heobxoaumo usberaTs caydaii-
HOTO KOPOTKOTO 3aMBIKaHUA Ha
BbIXOJax 3Y, He MOAKJJIYaTh K
MM AB ¢ HOMMHAJILHBIM Hanps-
*KeHneM MeHee 6 B, a Takke He
JOIIyCKaTh PAa3JIMYHBIX yIaPHBIX
BO3MIeMCTBIIT Ha OJIOK B LIEJIOM, TaK
Kak HUTM HaKaJjia JaMIl K TaKUM
Harpy3KaM He IIpycriocobJieHbl.
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Puc. 3. BcraBka ana usmepexHus
BENUYUHDbI 3APAAHOTIO TOKA
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* B aTOM crlyyqae HeobXoamMmo NPasmibHO ONpesenTh 1 COGIMOAATE MONAPHOCTL MOAKITOHYEHUS N3MEPUTEIILHOIO Npueopa.

Monku u NnOpTMOHE

ANA KOMNaKT-AUCKOB

Monku v cToNKN ANS XpaHeHus
CD u DVD guckos:

Mpox3BOAATCS U3 YAAPONPOYHOTO NNACTHKA,
sbicokokayecTeenHoro ACNH w MA®
PasNUYHOro ysera.

Ha nonkax (cTo#Kax) MOXHO pasMecTHTb

07 25 go 160 AMCKOB, B 33aBUCKHMOCTH OT

WX KOHCTPYKTUBHOTO PELIEHHUS.

CTOWKM NOCTABNAIOTCA B BYX BADUAHTAX:

CO CTeKNAHHOW NBEPLEH W OTKPHITHIE.

nopTMOHe ANs KOMNaKT-AUCKOB:

MPOU3BOAATCA U3 HATYPANbHOR KOXM,
KOX32MEHUTENS, TKAHU W Y1 aDONPOYHOTO
nnacTHka.

MopTMOHE KOMNAKTHOrO, 3PFOHOMUYHOTO
[U32RHA, C 32CTEXKOR «MONHUA».
MocTasnawTcs B 2-X BAPUAHTAX:

C pYYKOR-peMHEM K GE3 pyuku.

PacuuTaHbl Ha pasmellenuwe 6, 24, 32, 48

¥ 72 KOMNAKT-AUCKOB.

WMET cMeHHblE ABYXCTOPOHHKE GNOKHK,

4TO CO3faeT AONONHUTENbHLIE YAO6CTBA
nOMNb30BATENI0 NPU YKNAAKE W 32MEHE AKUCKOB.
NINacTUKOBbIE KOHBEPTbI CMEHHbLIX GNIOKOB
NOPTMOHE HAJEXHO 3ALMLLAIOT KOMNAKT-AUCK
OT NuINK ¥ YapankH.
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_Toprobue naprHeph:

Komnatug “MAPC" www. pirs.fu
Ten.: (095) 707-88-11, 707-88-22
Komnarug “KPYI™ www kroog.ru
Ten : (095) 234-59-47"
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www.cd-m.ru
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& ™. ELECTRC

SICK

CAYODOM

SNEKTPOHHBIE KOMMOHEHTHI OT BEQYLWMX NPOW3BORUTENEN

YnbTpa3ByKoBble BaHHbI

MowmnocTs 35 Br
Berpoennbiit Taiimep

Mocxkaa, yn. Misasa Dpanxo, A. 40, ¢rp, 2
ST 3 . Ten. /qaxc: (095) 73-75-999

www.platan.ru
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)
Moisoctb 35-60 Bt
Perynstop MOUTHOCTH
ABTOMAaTUYECKOE BLIK/TIOYEHHE

QUICK-218-3560

Moutnocts 100 Br
Bcrpoennsiu Taiimep
Yactora 40 Iy .
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QUICK-218-100

Noyra: 121351, Mocksa, a/s 100
E-mail: platan@aha.ru




PEMOHT MOHMTOPA ACER AL532

(vactb 1)

Cepre# Yrapos
Mockea

Xopowo u3BeCTHbIE HA POCCUACKOM PbIHKE MOHUTOPLI TOPFO-
BOW mapku Acer Bceraa accouMmMpyiorcs ¢ 6esynpeuHbimu norpe-
6UTENLCKUMH XaPAKTEPUCTUKAMM U C HEBbICOKOM CTOMMOCTLIO. He
cran ucknioveHuem u Acer AL532. B cratbe pacckasbiBaercs 06
YCTPOWACTBE U PEMOHTE 3TOrO NONYNIPHOro MOHMTOPA.

MoHuTOpP BBIIOJNHEH B ce-
pebpucToM KOpnyce u MMeeT
COBPEMEHHBIN 3JIETAHTHBIN IU-
3aifH. Acer AL532 orHocurcs k
MyJIbTUMEeAUIHBIM, O Y€M F'OBOPAT
BCTPOEHHbIEe Ha JIMIIEBOM NaHemn
OVHAMUKM MOIIIHOCTBIO 1o 1 BT.
ITocTpoen MOHUTOP Ha aKTUBHOM
JKEK-Mmarpulle, a ero KOHCTPYKIA
N103BOJIAET N3MEHATD YTOJ HAKJIO-
Ha HaHeJu AJaA Haubosee yno6-
HOro yrJjia 3peHus. Kpome Toro,
KOHCTPYKIIMA KOpIIyca Ipenyc-
MaTpUBaeT BO3MOYKHOCTb KpeIl-
JleHus MOHUTOpa Ha CTeHe, AJA
Yero Ha 3ajHell naHeJu MelOTCH
4JeThIpe KpernesKHbIX OTBepPCTUA.
IIndposoe yrnparaeHne, KHONKYN
KOTOPOT0 HaX04ATCH Ha IlepegHen
HaHeJy MOHUTOpPA, NO3BOJIAET

JIETKO peryanpoBaTh HaCTPOMKN
Juciesa. Becero nMeercs NATH
KHOIIOK: KHOIIKA [INTaHUA U YeThI-
pe KHOIIKM HaBuUraluuu u Bbibopa
napaMeTpoOB B MeHI0 MOHMUTOPA.
JlBe KHONKM HaBUTaIUM [0 MeHIO
MOI'yT TaK)Xe MCIOJb30BaThCA
Ina GBICTPOrO AOCTYIa K yHIpaB-
JeHUI0 3BYKOM. ABTOHACTPOMKa
I03BOJIAET HACTPauUBaTh a3y u
9acTOTY CUMHXPOHM3allMK, a TaK-
sKe IoJioXKeHMe M300paskeHNdA
Ha dKpaHe. B MeHIO JOCTYNHBEI
TUINYHBIE OILMN: PETYJIMPOBKA
APKOCTY ¥ KOHTpacTa n3obpaske-
HU#A, yIIpaBJieHNE I0JOKEeHNEM
1 pa3dMepaMu n3obpaskeHus u
oTtobpaskeHnsa MeHIO Ha 3KpaHe,
BbIOOD A3BIKA, BHIGOP IIBETOBBIX
npenyCcTaHOBJEHHBIX HAaCTPOEK

Tabnuua 1. OCHOBHBbIE TEXHHUECKME XAPAKTEPUCTUKN MOHUTOPA

Ilapamerp

3HayeHNne

Pasmep skpana

15 mroiimoB

MaxcumasnsHoe/ peKoMeHAyeMoe
paspellleHne

1024 x 768 (75 T1r) / 1024 x 768 (60 T'rr)

TnybuHa nera

16,7 MJIH. 11BETOB

Yros 3peHus 1o ropusoHTaNM/

140°/120°
BEPTUKAIHU
ITosoca mponyckaHus BUIEOTPAKTA 80 MT'g
Kourpacr 500:1
fprocTh 300 kn/m2
Bpewmsa orkymka dKK-nagenn 25 mc

BxogHoit curaa

Ananoroselit, RGB, paamaxom 0,7 B,
nmneganc 75 Om

Tun nrrepdeiicHoro pazbemMa

15-KoHTakTHRI D-sub

Vcrounuy nuraHus

ITepemennoe Hanpssxenue 100...240 B
gactoToitr 50 I'ng

ITorpebnsaemas MOITHOCTh
B pesknmax ON/STANDBY/OFF

36/5/5Br

3BYKOBO BXOJ,

3,5-1101IMOBBII pa3beM Tuma stereo
Jack, 4yBCTBUTENILHOCTD I10 BXOAY —
250 mB

BrixonHasA 3ByKOBasi MOIHOCTh

2 + 2 Br Ha Harpyzke 8 Om

¥ 3ajJaHUe [0Jb30BaTesbCKOMI
HacTpoitku. OCHOBHbIE TEXHUYEC-
KIe XapaKTepUCTUKM MOHUTOpa
npuBeeHs! B Tabmnuie 1.
Mogenb cHabskeHa cuUcTEMO
sHeprocbeperkeHns, KOTOpad re-
PEBOAUT MOHUTOP B PEYKUM HU3KO-
ro noTpebyenns 3IeKTPOSHEPIUN,
€CJIM OH He UCHOJIb3yeTCs B Teye-
HJE OlpenesIeHHOTO IIPOMeXKyTKa
BpeMenu. [IpyHIMITMAIBHA A CXEMA
MOHUTOpA MpMBejieHa Ha puc. 1-7.

HNPUHIMI PABOTBI

OCHOBHBIX Y 3J10B

MOHHNTOPA

Paccemorpum npuaImMi paboThl
OCHOBHBIX y3J0B MOHMUTOPa IO
IIPUHIMIINAJBHONM CXeMe.

HUcrounuk nuranus

B cocrage sroro y3ja — cere-
Boit AC/DC-aganrep, DC/DC-
rousepTopbr 1 DC/AC-koHBep-
TOP AJIA [IATAaHUA JIAMII ITOACBETKY
LCD-ntanesnn.

DC/DC-konBepTopoB B cxeMe
Tpu. ITepsblit 13 HIX HA BJIEeMeH-
tax U9 u Ull (puc. 1) popmupy-
€T U3 MIOCTOSHHOTO HallPAXKEHUA
12 B, mocTynarmero oT ceTeBoro
AC/DC-apanrepa (Ha NpUHIN-
MaJIbHOM cXeMe OTCyTCTBYeT),
cTabumM3upoBaHHOE HAIIpSIKeHNe
5 B (VCC). OTo HanpsKeHNe 1C-
oJb3yeTcs AJA IUTAHUS MUK-
poxoHTpoanepa U2, 3ByKOBOTO
npoieccopa Ul4, MuKpocxeMsl
OCIIII3Y Ul13 u gpyrux yaJos.
KouBeprep nocTpoeH Ha OCHO-
B€ MHTErpaJibHOr0 MMITYJIbCHOTO
DC/DC-kongepropa AIC1578.
Muxkpocxema paboraeT Ha HacToTe
90...250 xI'11, meet Buicoryit KITJT
(mo 95%), uuskuit norpebiae-
MBbIiT TOK (B CTATHYECKOM peXXIMMe
90 MxA, B pemxuMe sHeproche-
pexeHna — 8 MKA) 1 LIMPOKUIM
IMANa30H BXOMHOTO HAIPAMKEHUA
(4...20 B). Toremnsiit (Push-Pull)
BBIXOJHOM KacKaj MUKPOCXEMbI
(BBIBOA 6) TTO3BOJIAET MTOAKJIIOYNTD
B Ka4yecTBe CUJIOBOTO KJOYa KakK
nosneoit MOSFET-rpansucrop
¢ P-kanasom, Tak 1 GUIIONIAPHbIL
NPN-Tpansucrop. B gannoM ciy-
YJae UCHONb3yeTC s [1ePBbI BAPMaHT
1oJ1eBoi1 Tpauaucrop UY. BerxomHoe
HalpAKeHe MUKPOCXEMBI (BBIBOZ
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2) onpenenseTcsa padMaXxoM UM-
ITyJIbCOB 00PaTHOM CBA3M Ha BLIBOJE
4 MUKpOCXeMbl, KOTOpbie op-
MMpyloTca nesmreseMm R46, R55 u
olpeniessieTcs Mo hopMye:

Ugyr = 1,22 X (R46 + R55) / R55

Bxon BRITIOUEHUA/BBIKJIIOYE-
HUA MMKPOCXEMBbI (BbIBOZ 3) He
ncnosb3yetcs. Ha Hero nogaercs
BBICOKMI MOTEHIVAJ C JeJIUTEeIIA
R48 R49, noaxao4eHHOro K Ha-
npsaxennio 12 B.

dnsa nurtaHus rpadguaecKoro
koHTpoJiepa U8, nHTepdelica
LVDS un murpocxemsl OCIIII3Y
Ul Heo6xoaMMoO HaIlpsAMKeHUe
3,3 B. OTo BanpsaxxeHue (aBa
kaHaJa) dbopMUpyeTCcsa MUKPO-
cxemamu U7 (AIC1084-33M)
n Ul2 (AIC1720-3.3), xoropthie
IIpeACTaBIAI0T cob0il JIMHEeNHbIE
crabuimsartopei cemeiictBa LDO
(Low Drop Out) — c HM3KMM na ge-
HMYEM HalpsKeHUs Ha BBIXOAHOM
TpaH3ucTope. MMKpocxeMbl 0T-
JMYAKTCA TOJIbKO Harpy309HOM
CIIoCOOHOCTBIO: Y MUKPOCXEMEI
AIC1084-33M BLIXOIHOM TOK — [0
5 A, ay AIC1720-3.3 — 100 mA.
CrabuansaTopbl UMEIOT Y3JbI
3alNUTHI OT [IeperpeBa, TOKOBOM
3alMTLI M 3alMThI OT IIPEBbIIIe-
HYSA BXOJHOI'O HalpAKeHUA.

DC/AC-xoHBepTOp THUNA
PLCD2615404 dpupmer Emax ne-
T10JIL3Y€TCA 1A [TUTAHUA ABYX JIa MIT
noaceetky LCD-nanenm (puc. 2).
OH chopMupyeT U3 ITOCTOSHHOIO Ha~
npsexenns 12 B nepemenHoe Hanpsa-
sxeHme 500...650 B wacroToit okosio
50 kI'ny (mBa kaHaJsa). CobeTBEHHO
KOHBEPTOPBHI IIPeACTaBIAIOT co60i1
JIBYXTaKTHbIE aBTOreHepaTophl Ha
TpaH3ucTopax Q3, Q4 (Q5, Q6 — 2-
71 KaHaJ) u TpaHcopmaTope PT1
(PT2 — 2-1ikanaJ). B 6a30BEIe e
TPAH3UCTOPOB BKJIIOYEHBI 00MOTKHM
caMoBo30ysxaeHus 1-6 TpaHcdop-
maTopoB PT1 u PT2. C BTopMyHbIX
obmoTok 7-11 TpaHchoOpMaTOPOB
CHVMAIOTCSI HATIPSIXKEHNA [IPAMO-
YTOJbHOV (POPMBI M depe3 pas-
BA3BIBAKIIME IENM U Pa3beMbi
CN2 u CN3 nopatorcs Ha JiaMIIbi
rozcBeTky. JL1si nuTaHyis aBTOreHe -
PaTOPOB CIIYKUT IBYXKaHAJILHBIN
MIMM-perynaTop Ha dJeMeHTax

Ul; Ql, Qg’ Qg (Q2> Qll; Q8 - 2-
# ranaJt). Mukpocxema Ul tuma
FP1451 (apajor TL1451 ¢pmpmsbr
TEXAS INSTRUMENTS) nuta-
ercs HanpskenveMm 10...12 B (BeI-
BOg 9) 4epes TpaH3VICTOPHbI KJII0Y
Q10 Q12, yripaBsisieMblit CHrHaJIOM
LCD_VBL_A c BrBoga 143 koH-
Tpossepa U8. Pabouaa gacroTa
HINM-peryssTopa onpeneaeTcs
siemenTamy C8 n R14, noaxomoueH-
HBIMM K BBIBOJAM 1 U1 2 MVIKPOCXEMBI
(cocramaset okoso 200 kI'1), a mom-
TEJILHOCTH BBIXOJHBIX VIMITYJIBCOB
Ha BbiBogax 7 u 10 (T.e. BLIXOgHOE
Halps:KeHNe, a 3HaUUT U APKOCTh
MIOJICBETKM) OIpeiesieTcsa pery-
JUpYOUIUM HanpsaskeHnem. OHO
CKJIaAbIBaeTCA M3 HaNpPAKeHNsA
oGpaTHOM cBA3M, POPMUPYEMOTO
neneio R1 D2 D5 R11 C5 C6 R41
(R2 D3 D6 R12 C9 C10 R42 — 2-11
KaHaJl), M HalpasKeHNeM Ha KOH-
TakTe 4 pazbema CN1 (CN5 =Ha
puc. 2), KoTopoe (PopMUPYET MH-
TerpaTop Ha Mukpocxeme USA uz
UMITy IbcHOrO curHasa PWMD A,

DC/AC-kouBepTOp nuTaercs
HanpsaskenueMm 12 B (mocrynaer
qepes3 KoHTAKT 1 pazwema CN1)
HeIlocpeACcTBEeHHO ¢ BBIX0a ceTe-
BOI'O aiariTepa.

¥Y3en cuHxpoHU3arn

IJTOT y3eJ BXOIMT B COCTAB
rpacdutdeckoro koHTposaepa U8
(MASCOT V). PagnesnbHbie CMHX-
pocurasisl HS n VS ¢ KoHTaKTOB
4 n 5 naTepdericHoro paszbema JP2
(pyc. 3) yepes GyepHble BIeMeH-
o1 Ul0 moparoTca Ha BXoJ y3J1a
— BoiBOBI 38 11 39 U8S. Ecsn cMHXpO-
CHUTHaJI KOMITOBUTHBIN (110 KaHAJLY
Green—SOG), TooH cKOHTaKTa 11
J2 nopgaercs Ha BeiBon 40 U8.

B 3aBmcumocTy oT Hanuuusa
¥ 9aCTOTHI 3TUX CUTHAJIOB y3eJl
CMHXPOHM3a1MM MUK pocxeMbl U8
¢dopMUpPYET COOTBETCTBYKOIINE
YIIpaBJIAIOLIVIE U CMHX POCUTHAJIBI
IJIA BCEX Y3JIOB MOHMUTOPA.

Cxema ynpasiaeHusi

B cxeme wmcnoamsyercsa
8-paspAIHbI MYKPOKOHTPOJLIED
WT78E62B (U2) pupmbr Winbond
(puc. 4). B By TOrO, 4TO OCHOB-
HYIO Harpy3Ky B CXeMe HeCeT rpa-
hMHecKMit KOHTpOJLIEP, PYHKIMN

MMKPOKOHTpPOJIJIEpa JOCTATOYHO
OTpaHNYEeHBbI.

OH ofecrnieunBaeT MHTEpderic
OJIL30BATEJIs, MHAVKAIVIIO pe-
SKMMOB paboThel M peasn3anyio
craggapra Plug and Play. Pabora
MVKPOCXEMbI CMHXPOHUSUPYETCHA
BHYTPEHHVM KBa PIEBLIM I'eHepa-
topom (11,0592 MTI'ny). Ansa c6poca
BCEX y3JIOB MMKPOKOHTpPOJLIEpa
B MCXOJHOE COCTOSIHVIE CJIYKUT
cxema c6poca TU2. PeryimMpoBKa
IlapaMeTpoB M306pasKeHns ocy-
IIeCTBIIAETCA C IOMOIIBIO BKPaH-
Horo menio (OSD). Jlnsa nocrymna u
yrnpasJyeHns cxemoit OSD coy»xaT
HeTbIpe KHOIIKY, PaCIIOJIOMKEeHHbIe
Ha repeJiHer lTaHeM MoHuTopa. B
coctaBe MK nmerores asa nydpo-
BBIX MHTepdeiica. JIna xpaHeHnsa
VHMOpMAIMY 0 KOH(PUTYpauuu
MOHMTOPA CIYXKUT MUKPOCXEMa
SCIIII3Y U13 (puc. 4), a Bce
rnapaMeTphl IIOJb30BAaTENA CO-
XpaHAwTca B Mukpocxeme Ul,
MOAKJTIOYEHHOM K OJHOMY M3 WH-
TepdelicOBMMKPOKOHTPOILIEPA(BEIBO-
i 8, 9). ITo sTomy sKe nHTEepde-
cy npoucxoaut oOMeH JaHHBIMY
¢ rpaduHdecKkuM KOHTPOJIJIEPOM
U8. K BeiBogam 42, 43 U2 gepe3s
KJIIOYM Ha TpaHaucropax Q1 , Q2
TIOAKJIIOUEH ABYXIIBETHLIN CBE-
TOAMOAHBIN VHAMKATOP peXuma
paboTbl MOEMTOpA.

Adnsa nutaHMA MUKPOKOHT-
poJiiiepa Ha BbIBOZ 44 mopaercs
Hanps:xeHue 5 B.

TpakT 006paboTKNI

BUI€OCUTHAJIOB

AHaJIOTOBLIE BUEOCUTHAJIBI
OCHOBHBIX IIBETOB C KOHTaKTOB 9,
11 w1 13 naTepdheiicHoro pazbema
J2 gepe3s corvracyronye 1eny rnoc-
TynaioT Ha Bxoabl AIIIT — BEIBOSBI
59,53 147 mukpocxems: MASCOT
V (puc. 5).

B cocTaB MuKpocxeMbl BXOIAT
CcTabuIM3aTOP HATIPAMKEHUS, TPU
ILIVPOKOIIOJIOCHBIX BUIE0YCUIIVI-
TeJisl, CXeMbl (PUKCALINKU YPOB-
Heil 4epHOTO B BUIeOCUTHAJAX,
TpexKaHabHbN1 8-6uTHbIM AITII,
vuTepdetic 12C, cxema cMHXpPOHM-
saym AIIII, cxembl macirabmpo-
Bawda u LCD-kouTpossep. Muk-
pocxeMa nuTaeTcsa HanpsayKeHeM
3,3 B or DC/DC-KkoHBepTepa.
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OnopHbnt ypoBeHs 2,5 B quisa AITIL
dopmMuUpyeTCAa Nperu3VOHHBIM
crabunamzatopom TU3 (TL431)
U nogaeTcsa Ha BbIBOA 43 MUKPO-
cxemsl Ha Beixogax AIIT mukpo-
cxeMbl popMUpPYIOTCs 8-6MTHBIE
KOJBI BUEOCHUTHAJIOB OCHOBHBIX
LIBETOB, KOTOPBIE ITOCTYIIAKT AJIs
nasnpHeMe 00paboTky Ha cxemy
MaciuTabyupoBaHus.

Jna aToi Mozmesiu MOHUTOpPA
pekoMeHyeMoOe paspeuieHne
SXGA (1024 x 768), HO Kpome 3TO-
IO pesKkyIMa MOHMTOD obecrieunBa-
eT noaJep:KKy pe:xumor SVGA
(800 x 600) u VGA (640 x 480).
s BocnnpomsBeneHns nzobpa-
sKeHni B pesxknMax SVGAu VGA
OHM JOJI?KHBI OBITH MOJIBEPTHYTHI
rpeobpas30BaHNIO, KOTOPOE U BhI-
TIOJIHAET y3eJ MaciuTabupoBaHus
myukpocxemsl MASCOT V.

BryTpenHMii reepaTop MHK-
pocxemnel U8 crabuamnsuposasn
KBaplleBbIM pe3oHaTopoM X2
(12 MT'y). 1151 BpeMEeHHOro XpaHe-
HIS JAHHBIX MMKPOCXEMa, MCITOJIb-
3yet BHyTpeHHee O3V.

B cocTaBe MMKpOCXEMBI TPV~
cyrcreyer LCD-koHTpOIMIED,
KOTOPLI popMupyeT 8-OMTHEBIE
KOIbl BUAEOCUTHAJIOB OCHOB-
HBIX IBeToB RGB_(AO0..23),
RGB_(B0...23) na BriBOZax 81-
139 u cusxpocursans: DISP_DE,
DISP_VSYNC, SHCLK, DISP_
HSYNC nua BeiBOgiax 76-79. Cur-
HaJbl CHUMAIlTCA C BHIXOJIOB
Murpocxemsbl 7701 vt 9yepes pa3sb-
embl CN3, CNA3, CN6 nu CNA6
IIoNal0TCA Ha AelundpaTopsl
LCD-naHesnb. KOHCTPYKRTUBHO
OHJY PAacIIOJIOYKEHBbl Ha CaMoii
LCD-naHeny u UX BBIXOABI YIi-

PaBJAIOT 3aCBETKOM KaXJO0ro
OTJAEJILHOTO ITUKCEJIs.

Mugpocxema MASCOT V
nurTaeTcs HanpsKenneM 3,3 B ot
crabummsaTtopa U7.

Wurepdeiic LVDS* peanu-
30BaH Ha MMKpocxeme U3 tuma
THC63LVDM63A dupmer THine
Electronics. Mukpocxema KOHBEP-
Tupyet 1mpporsie RGB-curnans:
¢ noryueckyvy yposaavy CMOS B
nudpdpepeHIMaIbHbBIE TOKOBbIE CUT-
HaJIbl, KOTOPbIe CHUMAFOTCH C BEIBO-
noB 34, 35, 38, 39,40, 41 nnonarorea
Ha 20-KoHTaKTHBI pagbem CN1.

ITpodonscenue wumatime 8
caedyroujem Homepe.

JIntepartypa
1. Acer, Service Manual Acer
532.

* Untepgberic LVDS (Low Voltage Differential Signaling) ncnione3yet aughgbepeHymabHyio nepegaYy CurHanos ¢ MasibiMu ypos-
HAMY B niuHnio BbIAETCA TOKOBAs MOCHINKA C TOKOM 3,5 MA. Harpyakovi nuHuy criyxar napanniesibHO BKIIoYeHHbIe anghghepeHLm-
aneHuwi LVDS-npuemtnk n 100 OM peanctop. Cam NPUEMHUK UMEET BbICOKOE BXOHHOE CONPOTUBIIEHNE, Y OCHOBHOE (hopMUpoBaHne
curHana rnponcxoauT Ha Harpy3o4HoMm pesuctope [lpu Toke nuHun 3,5 MA Ha HeM hopmupyeTcs nafeHne Harpsxenns 350 MB,
KoTOpOe U onpenenaercs npueMHkom [py nepexnoHenHnn HanpasieHns ToKa B JIMHAN MEHSIETCA MONIAPHOCTb HalPsXeHns Ha
Harpy304HoM peauctope, (hopMUpysi COCTORHUSA JIOMMHECKOro HYJIA U JTIOMMHECKOH €anHALIbI
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HOBAS XKXU3Hb

«MPOrPAMMATOPA
MUKPOKOHTPOJIJIEPOB CEPUMU
AT89S/AT90S ®PUPMbI ATMEL»

NM9211

Bauecnas Yynkoe
Mocksa

Bo BTOpom HOMmepe xypHana «P3T» 3a 2002 r. 6b1na Haneua-
raxa cratbs I'. Faunuesa «Mporpammarop MMKPOKOHTPONNEpPOB
cepuu AT89S/AT90S dmupmei ATMEL» [1], 8 koTOpOi NnpueoaunOCh
onMcaHue ycTpoicTea ANns NPorpammMmupoBaHMS ClIeAYIOLLMX TU-
noB MMKPOKOHTponnepos: AT9051200, AT9052313, AT9052323,
AT90S2343, AT90S8414, AT90S8515, AT8958252. Ho Bpems He
CTOMT HA MeCTe M B NocnefijHee BPpeMs HA PbiHKe MNOSABUIINCh HO=
Bble TUMbl MUKPOKOHTPonnepor ¢pupmbl Atmel cepuit ATMega n
ATTiny. B paHHOM cTaTbe NpUBOAATCR A0PABOTKM Nporpammaropa
NM9211, npm nomoLm KOTOPbIX CTAHET BO3MOXHbIM NMPOrpaMmmu-
poBaHMeE 3TUX TUMOB MMKPOKOHTPONNEPOB.

Yie B TeueHMe OOCTATOYHO
OJVTEJLHOTO BpeMeH) KOMIIaHM-
et MACTEP KUT BrimycraeTcs
IporpaMMaTop MMUKPOKOHTPOJI-
JepoB ¢pupmel Atmel NM9211
(anaJOr (PMpPMEHHOTO IpOTpPaM-
maTopa AVR910). 3TtoT npo-
rpamMMaTop BecbMa ynobeH nis
pazuoJirobuTese, co3qanmmnx
cBoM pas3paboTKy C MCIOJIb30Ba-
HUEeM MMKDPOKOHTpoJepoB. OH
OTJIM4aeTCs HEBBICOKOI CTOMMOC~
ThIO, IO3BOJIAET OCYILECTBJIATh
NporpaMMMPOBaHVe MUKPOKOHT~
POJLIIEPOB B COCTaBe yCTPOMCTBA
(«mporpaMMUpOBaHUE B CUCTE-
Me»), ¥ K TOMY Ke VHTerp1poBaH
B OecIiaTHO pacrnpocTpaHsgeMoe
dupmoit Atmel (http://www.
atmel.com/, http://www.atmel.
ru/) IIO paspaborumra AVR
Studio. B pegyabrare, ncnosibs3ys
ato I1O, paspaborunk ycrposicTs
Ha MMKPOKOHTPOJLIEPE He BBIXOS
n3 AVR Studio moxxet HanucaTb
TEKCT IIPOrpaMMbl, OTTPaHCINPO-
BaThb €r0, IPOBECTY OTJAIKY €ro Ha
BMYJATOPE U «3aINTh» OTTPAHC-
JIVIPOBAHHBIN KOJ B peaJibHoe yc-
TpovicTso. ITpy aTOM He Tpebyercsa
Jaske OTKJIIYATH MIPOrpaMMaTop
OT YCTPOMCTBA, TaK KakK IT0CJIe OCy-

11eCTBJIEHVA IPOTPaMMIIPOBAaHA
BCe BBIXO/bI IPOTpaMMaTopa Ie-
PEXOIAT B «TPETbE» COCTOSHME
He BJMAIOT Ha paboTy ycTpoiicTsa.
B sTom zaksrodaeTcAa OCHOBHOE
oTJym4yie porpaMmaTopa NM9211
OT LIVPOKO M3BECTHOTO IPOrpamM-
martopa PonyProg. IIpu Bcex cBo-
VX JOCTOMHCTBAX, IPOTPaMMaTop
PonyProg He npucnocobiieH mJis
BHYTPMCXEMHOIO MPOrpaMMypo-
BaHW

OnHaKO acCOPTUMEHT MUK-
POKOHTPOJLIEPOB (pupMbl Atmel
6rIicTPO paciupseTcda, HOBbIE
Moze v 061afaroT pacipeHHbI-
MM BO3MOKHOCTAMMY, MOABUIVICH
HOBbIe HabOpBI yCTaHOBOYHBIX OUT
(Fuse bits), namennsica pexum
NpPOrpaMMuUpPOBaHUA. ITO BCE
3HAYMTEJLHO PaCHIMPUIIO BO3-
MOXHOCTM MMKPOKOHTPOJIJIIEPOB
¥ YCKOPIJIO TPOIIECC UX IIpOorpaM-
MUPOBAHUSA, HO, K COXKAJIEHVIO,
CYLIECTBYIOIAsA BEPCUS 1IPO-
rpammaTopa NM9211 He umena
BO3MOKHOCTY paboTaThb ¢ HOBBIMM
BepPCUAMY IPOIIECCOPOB.

Kaszasocs 611, nopa npexpa-
mats paborars ¢ 3TUM npoc-
THIM ITPOrPaAMMATOPOM Y Iepe-
XOOUTh Ha OoJee CJOoMKHBIE U

moporue ycrpoiictBa. OnHako
Y4aCcTHMK KOH(pepeHIMM caiira
http://www.masterkit.ru/ «Pyc-
JlaH2», IOCKa3aJI CChIIIKY Ha CaiiT
http://www.klaus-leidinger.
de/mp/Mikrocontroller/AVR-
Prog/AVR-Programmer.html
rge OKa3ajioch BO3MOXKHBIM CKa-
4aTh HOBOe IporpaMmaoe obec-
rneyeHue OJA IporpaMMmaropa,
anaJiormyroro NM9211 (AVR910).
3TO nporpaMMHoe obecrniedeHue
TO3BOJIAET NPOrpaMMUPOBATDH
HOBBIE TITBI MVMKPOKOHTPOJLIIEPOB
dpupmer Atmel (cepuu ATMega
u ATTiny). Ogaaxo sTo I1O pac-
CUMTAHO Ha HECKOJbKO APYIYIO
pPasBOMKY BBIBOJOB MUKPOCXEM,
APYroil HOMVMHAaJ KBapIlleBOro
pes3oHaTopa ¥ ApYyrue CKOpPOCTH
obmeHa.

Yrobs1 paguonoburesam, yxe
nMeromm rporpammarop NM9211
He MPUIILJIOCH ero repesesbiBaTh,
criermaamcramu MACTEP KUT
IIPOILIMBKA C BBHIIIEYKAa3aHHOTO
cayita Oblja afalnTVpOBaHa TIOL
nporpammarop NM9211. 3Oty
npoummeky (NM9211_new.hex) BEl
MOJKEeTe cKadaThb Ha caite http://
www.masterkit.ru/ B paszgene
«ITonesnele ccrlnku/IIporpam-
Mbl ¥ TIPOIIMBKU AJA HAOOpPOB
MACTEP KUT».

Ho utobul enfe Gosbine pac-
HIVPUTL BO3MOMKHOCTHU IIPOTrpaM-
matopa NM9211 (AVR910) pe-
KOMEHJyeM cIeJslaTb HEeCKOJIBKO
IPOCTHIX ZOpaboToK. JTa pabora
3aliMeT COBCeM HEMHOTO BpeMeH!
Y TIO CYJIaM PaayoJIo0MTe 0 JIF0-
6031 KBaIMpUKALIVNL.

Jnsa Hayasa HY)KHO U3BJIEYb
IJIaTy NporpaMMaTopa u3 Kop-
nyca. 3aTeM Hy KHO BBINAATH TPU
netany — KoHneHcaTopsl C6, C7Tn
KBapIIEBLIil pe3oHaTop ZQ2. 3a-
TeM B 0cBOGOAMBIIMIECS OTBEPCTUA
OT KOHZ€HCATOPOB, KaK [I0Ka3aHo
Ha pyUcYHKe 1, Hy>KHO YCTaHOBUTh
JIBa KOMIIbIOTEPHBIX MITHIPA. VX
MOSKHO CHATD CO CTap0il KOMIIbIO-
TEePHOJ mJjaThl UM 3aMEHUTH
OABYMSA KYCOYKaM¥ ITPOBOJIOKM
avaMeTpoM 1 mm.

3aTeM HYHO CO CTOPOHBI
ne4aTHOM MJIaTHl IIPOrpamMMaTo-
pa, Kak 10Ka3aHO Ha pUCYHKe 2,
IlepepesaTh [Ba MeYaTHLIX [IPO-
BOAHMKA U YCTAHOBUTH TPU IIPO-



BOJIOYHBIE nTepeMbluky. OnHy M3
HIX MO?KHO He M30JIMPOBaTh, a Ha
IBe Ipyrvie HY»KHO HaJleTh TOHKHUe
NBONALMOHHLIE TPYOKN.

ITocne sToro gopaboranuyio
IJIaTy IPOrpaMMaTopa MOYKHO
YCTaHOBUTH 0OPaTHO B KOPILYC.
B pesynbpTarte aToit qopaboTku,
HeCMOTpPA Ha YMeHbLIeHNe KO-
YecTBa JeTaJiell, BO3SMOYKHOCTH
IIporpaMMaTopa CyliecTBeHHO
paciupsoTcea. Tak nosasiseTcs
BO3MO?KHOCTE IIPOrpaMMIIPOBATE B
MaHeJIbKE He TOJIbKO MUKPOCXEMB,
paboTaloIye ¢ BhICOKOYaCTOTHBIM
KBapI[€BLIM PE30HATOPOM, HO U
MMKPOCX€EMbI, HACTPOEHHbIE Ha
paboTy OT BHELIHEro reHepa-
TOpa MIM OT HU3KOYaCTOTHOTO
KBapLEBOIO MJIM KEPAMUYECKOTO
pesonatopa. Takike NOABISAETCA
BO3MOXHOCTh BHYTPUCXEMHO
0OHOBJIATE NPOrpaMMHOE oGec-
HedeHye caMoro IporpaMmMaTopa
0e3 HeoDXOMMMOCTU IEMOHTA XA
U3 Hero MMKpormnpoieccopa. ITocse
3TUX IopabOTOK MPOrpaMMaTop
octraeTcss PabOTOCTIOCOOHBIM KaK
co crapoit Bepeneit 11O, Tak u ¢
O0OHOBJIEHHOI. ATO MOXKeT OBITh
CYIIECTBEHHO MJiA IIPOBEAEHUA
npouenyps! obHoByeHNs I10.

Ho camoe BayxHOEe ~ 3T0 06HO-
BUTBH IIPOrpaMMHOe obecrieuenme.
OTO MOJKHO CIeJlaTh JBYMS CIIO-
cobamu.

1. Ecain y Bac nMeeTcA TOJIBKO
ozl nporpammaTop NM9211, To
caMblit TpocToi ciocob 0OHOBUTE
€ro MPOILIVBKY — 3TO npuobpectu
JOIOJIHUTEJIBHYK MMKPOCXEMY
AT90S2313-10P1L 3aTem B MelO-
1eMesA IPOrPaMMaTOPe «3aJIUTh»
B Hee ITO u3 astna, ckagaHHOIO C
cavita MACTEP KIUT.Ilocne yero
IEMOHTYIPOBATH U3 ITPOTPAMMATO-
pa Mmugpocxemy co ctapbim I1O n
yCTaHOBUTE ¢ HOBBIM. JlJ1s1 obJrer-
YeH [OCIIe Ny FOIINX OOHOBJIE HMI
ITIO murpocxemy Jiydlile yCTaHO-
BUTSH B IaHeJbRYy. ITocsie mporene-
HUSA TAKOI! ontepalyy OGHOBJIEHU A
Y Bac OCTaHETCA MUKPOCXEMa ITPO-
neccopa AT90S2313, KoTopy:o BbI
MOJKeTe UCTIONIb30BATh AJIsI CBOMX
pas3paboToK MM COXPaHUTDL IJIs
rIocJIe LY IOMINX OOHOBJIEHMIAL.

2.EcJyv y BaCc eCTb BOBMOHOCTD
B3ATb Ha BPEMs BTOPOV ITPOrpaM-
matop NM9211, To nporenypa
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Puc. 1. Bup popaboranHoro
NPOrpaMmMaropd co CTOPOHbI
aeranen

o

VCTaHOBUTL REpeMBItKY R

Ha Bpems ‘\

NPOTPaMMUDOBAHKRA NepexoaHuk

Puc. 3. O6Hosnexnue NO npu
MOMOLL{M BTOPOTO NPOTpammaropa

obHoBnenus IIO cyliecTBeHHO
obneryaercsa. Heobxonymo TOJb-
KO COEeIMHUTH MPOorpaMMaTop, Ha
KOoTOpPOM Oyzer obHOBIATHCA [10O
(BenoMbIN) M IIporpaMMaTop Yepes
KOTOpPLIT OyneT obHoBIATHECA ITO
(Benyunii) yepes nepexonHUK,
KaK II0Ka3aHo Ha PUCYHKe 3.

CxeMa riepexoiHKa [oKa3aHa
Ha pucyHke 4. Ero serko cnenats
Ha OCHOBE ILIaHKY U3 IBYXPAIHBIX
KOMNBbIOTEPHBIX HITHIpEN (Tuna
PLS 2), 1eMOHTUPOBAHHBIX CO
CTapOil KOMITBIOTE PHOM I1JIaThL

Ha Bpems obHoBJIeHusa I10 Ha
BE[0MOM IIpOrpaMMaTope Heo6Xo-
JIVIMO YCTaHOBUTE KOMITBIOTE PHYIO
[IepEeMBIYKY «KaMIlep». 3aTeM,
[IPY IIOMOIIM BeYy1Lero [IporpamM-
MaTopa B BeJOMBIi IPOrpaMMaTop
3anvcbIBaeTcs HoBasi Bepeud ITO.
ITocne 3aBepinieHNs 3arvicyt HOBO¥
Bepcun ITO He 3abynbre CHATH
Ha BEJOMOM MporpaMmarope Ie-
PEMBIURY «I3KaMIlep», LI HOp-
MaJILHOM ero paboTh] OHAa HOJKHA
6bITH CHATA!

ITocse nmpoBeneHHBIX OOpa-
OOTOK «CTaphlif» IIPOrPaMMaTOp
NM9211 npakTUiecky nojsydaer
HOBYIO KU3Hb. CIIIICOK mIporpamM-
MUPYEMBIX MMKPOCXEeM 3Haul-

v Ry Nepep b
1BE AOPOXKN

NEPEMBINKM

Puc. 2. Bua nopaGoranHHoro
NPOTrPaMMATOPA €O CTOPOHDI
neyarHomn nnarsl

MISO 1 — 1 MISO
Vce 2 X 2 Vece
SCK 3 3 SCK
MOSI 4 —/ \— 4 MOSI
RESET |5 5| RESET
GND 6 6 GND

Puc. 4. Cxema nepexopanHuka ans
ob6xoBnexnna NO

TeJILHO pacuIMpsaeTrcs, lIpolece
NPOrpaMMMPOBaHN s OOJIBIIVHCTRA
M3 HYX 3HAYUTEJILHO YCKOPAETC.
IlosBusack BOSMOYKHOCTH BHYT-
pUCXEMHO OOHOBJIATL TPOIIVIBKU
caMoro IporpaMmMaTopa.

ITporpammaTop pabotaet co
CTaHOAPTHBIM IPOrPaMMHBIM
obecrieyeHmeM, BXOAAIIMM B CO-
craB Avr Studio. Pabora o6HOB-
JIEHHOJ Bepcuy nporpaMmaTropa
NPOBEPAJIACE ¢ PA3JIMIHBIMU THU-
namy MUKpPOIIPOIIECCOPOB U IIPO-
rpammoit npommBry AVRProg
ver. 1.40 (u3 cocraBa Avr Studio)
U TIOKasaJia OTJINYHBIE Pe3yJib-
TaTHL

Komnamnsa MACTEP KT Bui-
paskaer 6s1aroapHOCTh yYaCTHU-
KaM obcysxnennit Habopos MAC-
TEP KNUT, 4bu riosie3HbIe COBEThHI
TTOMOTJIM CYIIIECTBEHHO YJIYYIINUTD
IIPOrPaMMATOP MUKPOKOHTPOJLIIE-
poB NM9211 u BOOXHYTH B HETO
«HOBYIO 3KVM3Hb»!

JIureparypa

1. I'. Tanuuee «IIpozpamma-
MOP MUKPOKOHMPOALEPO8 CePUU
AT89S /ATI0S pupmot ATMEL»,
HYpHAA « PemoHm anexmpormol
mexHuxu», N2-2002 2.,c. 39 — 41.
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FenHapgun NenguH
(Mockea)

ITomumo comeplieHHO BbIZa-
IOIIMXCSHA, SKCTPaopAUHAaPHBIX
cobbiTHi1, Hanonobue Gpocanuit
TeJeBM30POB U3 OKHA TPEThero
3Taka (0 dem ObL pacckas B 10-
M HOMepe KypHaJa 3a 2004 rox),
Ha MOCKOBCKOM [BalKIbl OpaeHa
Jlenunna pagmoszasome TEMII,
ABJIABIIVIMCSA F'OJIOBHBIM [IpE AT PU-
ATMEeM OOJBIIIOrO ITPOM3BOLACTBEH-
HOTro ob6beauHeHuA, [IOCTOAHHO
caydaJuck pa3audHble Gosee
MeJIKVie, HO He MeHee 3abaBHbIe 1
Kypbe3Hbie IIPOVCIIECTBUA. OTO
M He YAVIBUTEJbHO, HOCKOJBLKY
OZIVIH TOJIBKO I'OJIOBHOJ MOCKOBC-
K1it 3aBog MMeJt B IuTaTe 6oiece 14
000 yenOBEK M €111€ [TOYTH CTOJBLKO
sKe ObLIO B cocTase ocoboro KB,
AIBJIABILIErOcAd I10 CYILIeCTBY He-
OTBHEMJIEMOI1 COCTAaBHOM YaCTbIO
3aBOJa, XOTA U MMeBLIero cobce-
TBEHHBII CTaTyC.

B TeneBM3MOHHOM KOHCTPYK-
TOPCKOM OHOpPO, BXOAUBIINM B
coctaB Otnpena I'masuoro Kouc-
TPYKTOpa 3aBoja, Ob1JI0 Tpu oTHe-
JIbHBbIE JlabopaTopun U BKCIIepu-
MeHTaJIbHas MaKeTHad MacTepc-
Kas ¢ o0111ei1 YMCIEeHHOCTHIO OKOJIO
50 genosek. Konnexktur y Hac
ObLNI ZOCTATOYHO YCTOABIUMIACH
U BeCbMa JIPYIKHBIN, «TeKydecTu
KaJpoB», KaK TOrja 6bLI0 IPUHATO
BBIpa’KaThCs, He HAbJII0JaNoCh, a
HOBBIE JIIOAW [T0ABJIAJIVIC B IITATE
He TaK Y K ¥ 4acTo.

Haubonee cyuiecTBeHHOE
BJIMBaHME IPON3B0ILLIO OLHAMKIbL,
rorga o pewmenuio IIK KIICC
oblia 00 bABJEeHa Oopbba ¢ pas-
IyBaHMEM IITATOB B COI3HBIX
n pecnyBJAMKaHCKNX MMHUC-
TepctBax. [locsenoBaBiine 3a
5TUM MacCCOBble COKpalleHud
MVHWUCTEPCKUX HITATOB, KaK U
cJenoBalio OKNIATh, HUKAK He
3aTPOHYJIM PYKOBOZLAIINE, BbI-
COKOOMJIauMBaeMble CTPYKTY-
phbl, @ BBLIMJINCH B yBOJIbHEHUA
ybopinil, Kypbepos, BAXTEpPOB,
JIMPTEPOB U NPOINX MHOTOUINC-
JIEHHBIX CeKpeTapIil.

Ho nockosbky 0fHO 13 NIpebl-
OYIIMX I'PO3HBIX I[IOCTaHOBJICHUN
IIK KIICC 6b110 1TpaMO HaIlpas-
JIeHO Ha 60pb0y ¢ TYHESIZCTBOM, TO
0Ka3aJioCh, 94TO IIPOCTO TaK BCEX
«JIVILITHNX» COTPYNHMKOB MMHMC-
TEPCTB BBITHATh Ha yJIMIy ObLIO
HeJb3s, 4abbl OHM He TOITOJIHUIIN
apMMIO 3TUX CaMbIX TYHEALIEB.

TTosToMy MyHMCTEpPCTRA HALILIIN
COJIOMOHOBO pellleHne: BCeX YBOJIb-
HAEMBIX IIOIIPOCTY... 0POPMUIHN
[IepeBOLOM Ha [TOLUVHEHHBIE UM
npepnpuaTus. VI To npapaa — 1o-
aymaemb, K 14 000 corpynankoB
mobasusiocsk eme 20 mam 50 moso-
IEeHBKNX CYMMATUYHbIX JEBOUYEK:
HEYKTO JUPEKINA 3aBoAa He Hall-
IET VM IOCTOVHOTO NpMMEeHeHusA?

* % Kk

Tak B HallleM TeJICeBU3VIOHHOM
KB nossunace Tomouka. Ilo ye-
TaHOBUBIIENCA (A IIoJlarax He
ToJIbKO ¥ Hac B KB, Ho 1 110 Beeit
cTpaHe) Tpaguiyy pabounit feHb,
opuIIMaIbHO HAYMHABIINICA B
8.30 yTpa, Ha caMOM ZeJjie Ha-
umHaJcA Ha 30 MMHYT 1mo3Ke, a
3aKaH4MBaJICs Ha Te e 30 MuHyT
paHbille [TosIovKkeHHOro. [Tpomerky -
Tok Mexxay 8.30 11 9.00 y sxeHCcKOM
rosioBuHbI Haitero KB umcronb-
30BaJICA AJIA BOCCTAHOBJIEHUSA
KOCMeTHKY, 00MeHa KYJINHAPHbIM
ONBITOM VI IIPOYVIMM CBETCKUMMU
CILJIETHAMM, & Y MYSKCKOI I10J10-
BMHBI — TPaAUIVOHHBIM yTPeH-
HUM IlepekypoM ¢ obcysxaeHreM
CIIOPTMBHBIX VITOIOB MUHYBILIETO
OHA. 3aBeplluajiach YTPeHHAA
TPUALATMMUHYTKA KaK IpaBuJIo,
YTPEHHUM e KOJJIeKTUBHBIM
yaeM. K sToMy MeponpuaTuio
0OBIYHO yclleBasy MNOATAHYTHCHA
Bce onaszblBatoe Ha pabory.

B opgur m3 Takmx oOBIYHBIX
IHe, Korga O0JIbIIMHCTRBO YaeBHY-
KOB y’Ke pasMadmBaJio B KUIIATKE
yaliHble NaKeTNKH, nBepb J1abo-
paTopuM OTBOPUIIACD, 1 Ha IIopore
BO3HMKJIa ITO4YTH 3cheMepHad pu-
rypKa MaJIeHbKOJ IEBOYKY C ABYMHA

TOHEHbKMMY KOCUYIKAMM, B CTPOTOM
TeMHOCHHEM KOCTIOMYMKE.

Durypra nepecryImia 1o-por,
OCTaHOBWMJIACh ¥ e[Ba CJIBILIHBIM
TOHEHBKVM TOJIOCOYKOM CKa3aJa!

— 3xapascTByiiTe!

Bce MBI gpy:KHO nepecTaan
MaKaTh MakeTUKM U 3aCThbLIN C
pasmuryThIMU pTamu. He pacre-
PANCS TOJABKO OAVIH HAI «IITAT-
HBIJ1 IOMOPWCT», OTJIMYaBIINICS
[IPUBEPKEHHOCTDIO K HeTpaguI-
OHHOMY «4epHOMY» FOMOpY.

— 3apaBCcTBYiiTe, HebecHoe
cozganne! Bol, aHresouex, 4acom
He 3abaypunuck? U nodemy A He
BIKY Y Bac 3a CmHOM OestocHeX -
HBbIX KPBLJIBILIEK?

Boeninas crenana emie oAH
Iar Brepex 1 3asaBmia;

— Meusa 3oyt Tamapa Ba-
cuabeBHa. Tamapa Bacnabessa
Hoeukora — yTounusa oHa. — fl
Ballla HOBas COTPYIHMIIA.

He 3naro, 9T0 B 3TOT MOMEHT
HoAyMaJi OCTaJIbHbIe y4acTHU-
K HacTyIIMBIIe} rOTOJIEBCKON
«HeMOl clieHbi» n3 «PeBusopa»,
HO MHE IepPBbIMM IIPUIILIN HA YM
HEKpPaCOBCKME CTPOUKH «...B 60JIb-
mMuX calorax, B Imoaylnybke oB-
YMHHOM, B DOJIBIIINX PYKaBUIAX,
a caM — ¢ HOTOTOK».
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Tomouka cpa3sy ke BIycaIach
B HaIll IPEeMMYHIIECTBEHHO MYKC-
KOJi KoJ1eKTuB. B ceon 19 sieT oHa
BBITJIAZEJIa egBa Jiv Ha 15, ObLia
OYeHb 3aCTEHUMBOI, Ha PEeIKOCTh
MPOCTONYIIHON M YANBUTEIBHO
MCIIOJHUTEJBHON U yCEepPAHOIA.
ITockosbRy HMYETO APYTOTo, KPOo-
Me paboThl ¢ BecuncCIeHHBIMU
MUHMCTepcKkumMy Gymaramy, oHa
He yMeJia, ee AJ1A HadaJja IIpuod-
MM K aHaJIorM4Hoil paboTe B
maciiTabe OZHOM OTHENIBHO B3fA-
Toit sabopaTopun. Pabora Oblia
He 00peMeHNTEbHOM M COCTOAIA
B OTCJIEXKVBaHUM OAVPEKTOPCKUX
TIPMKA30B ¥ pacIlopsKeHnit, He-
IIOCPEACTBEHHO KacalIIUXCHA
Halllero oTheJa, 3alloJiHeHUEM
pa3HBIX OTYETOB, & TaK)Ke BbI-
NMCBIBAHUEM VI [IOJyUEeHUEM CO
CKJazna pasymudHoro Oapaxnia n
paguoneTaJen.

IlepBrllt KAByC CAYUMICA C
ToMOYKO/ MMEHHO Ha 5TOM IIOC-
nexaeM nonpwuiie. ITo cymectro-
BaBIIVM Ha 3aBOJe ITOPAIKaM Bce



MaTepuaJbHble JOKYMEHTHI Ha
roJiyueHue JiI0ObIX TOBAPOB M 13-
Iesnit 006513aTeJILHO IOIINChIBAJT
Ha4YaJbHUK OTJeJa cCHabKeHns, a
B €r0 OTCYTCTBMe — IIepPBBIil 3a-
MecTuTeJb. HavaIbHMKOM OTHe1a
cHabxeHMsA OBLI B TO BpeMs HEKTO
Tlomesios, oTJMuaBIINIICA TEM,
YTO He3aBJMCUMO HM OT 4ero, caMo-
JIMYHO YMEHBIIAJ KOJINYECTBO BhI-
MICBIBAEMOT'O POBHO HATIOJIOBUHY.
Bcee naBHO NIPMBLIKIM K 3TOMY, U
3apaHee BbINMCHIBAJM BCETO B [IBA
pa3a 0oJbllle, ueM ObIIIO HYKHO.

Tomouka, pagyMeeTcs, 3TOro He
3Haja. B ofuH npekpacHsIi 1eHb
Opuragup MaKeTHOI MacTepCKoit
BeJIeJ eil BbINMCATh U MNOJYUUTh
Koe-KaKMe IeTaJu, v koraa Tomou-
Ka y»Ke colypaJiach BbIATH U3 Mac-
TePCKOit, KPMKHYJI €1 BIOTOHKY

— BacuabesHa! Bormmmmm 3ao7-
HO HOBBIJ BEHUK, a TO 3TUM ykKe
TOAMETaTh HeJib3s!

— Xopoto, ABenup Baanymu-
poBud, 0053aTeJIbHO BBIINILY.

Tomouka oTCyTCTBOBaJa lie-
JBIIf wac, a BepHyJach BCA B
cyeszax. A kKorga ABeHUp CTaJ
JIONBITHIBATBHCH, B UM JIeJI0, ITPOo-
IMIIAJIA CKBO3b CJIE3bI:

— Omna obpyraJjia MeHsa HelIpu-
JIMYHBLIMU CJIOBAMM ¥ BBITHAJA CO
ckyana!

Eute 1jeneiit uac ymes Ha 1o,
4TOOBl yCcrIOKOUTbL TOMOUKY 1
BBIACHUTB CyThb JleJia. A neJso ob-
CTOSJIO TAK:

Tomouka npuiiia B KaOMHeT K
IlomenoBy, KOTIa TOT pa3apakeH-
HO KpMdaJ 4TO—TO B TPYOKY MeK-
ayropozaHoro tesiepona. Ilonoitna
K cTojy, ToMouKa OCTaHOBUJACH
B mare ot ITomesioBa u 3amMepJia ¢
MIPOTAHYTOM PYKOM, CiKMMaBILet
HECKOJIbKO 6J1IaHKOB TpeboBaHUIL.

Heckoabko MMHYT OpOmoJI-
KaBmuit kpudath IlomesoB He
ofpauaJ Ha Hee HMKAKOro BHU-
MaHMs, a 3aMeTUB TOMOUKY, He
IIpeKkpaiias Kpu4aTh B TPYyOKY,
sKecToM notpeboBat y Hee OyaH-
KH, ObICTPO HauepKaJ B HUX CBOelt
KpacHOI aBTOPYYKOil, BepHYyJ
TpeboBaHNus 1 ykasas TomMouke
MaJbileM Ha JBEpb.

— Boasmoe Bam cnacubo, —
BeKJIMBO CKasaJsia Tomouka, 1oba-
BIJIA ewfe « 1o cBUaHUA» U IIOKU-
HyJia kabuzet. OHa 0J1aronoJiyaHo
oboiia BCce CKJIAAbI, MOJYy4Yna
HeoOxoAMMBIE AeTasy ¥ OTIpa-

BMJIACH B IIOCJIEIHIOIO KJIAJIOBYIO
3a BeHukoM. OHa HmpoTAHYyJIa
KJIafoBIuMite OJ1aHK TpeCoBaHUA U
nobaBuJa 110 CBOel MHTeJIINIeHT -
HOJ NIPUBBIYKE:

— 3apaBctByiiTe! C nobpeM
yTpom!

Kaagosuiia BHMMAaTEJNBHO
rIocMoTpeJia Ha 6J1aHK, 3aTeM ere
pas, ¥ B TpeTuit pas, rocJje 4ero
cynyJia 6sank ToMouke IIpAMO B
HOC ¥ 3a0paJia 3bIYHbIM ['0OJIOCOM:

— Bri uro, ... MaTh, coBceM yixe
cnypesnu y ceba B jabopatopu-
ax!!? Kakoro ... BbI cebe 1103BOJIA-
ete!? I BaM uTO, JEeBOUKA, YTO ObI
Ha 10 MHOI HacMeXaTbea?

IIpononsxkeHna 3TON JeKUUU
Tomouka ysKe He cJblasia. berom,
He BOCIIOJIb30BaBIUNCh JIMPTOM,
OHa B3JIeTeJIa Ha NATHIA 3TaM U
obJsiMBasACh CcJIe3aMy IIPOTAHYJIA
Opuragupy 3JIOIOJIYUHLI OJIaHK.
HepoymeBaroumit Asedup Bua-
IMMMPOBUY IIOCMOTpeJI Ha OJIaHK,
U BAPYT CXBATMBIINUCH 33 IOJIOBY
PYXHYJ Ha IIOJI, COAPOrasdAch OT
cMmexa. B GiaHke B rpadpe «BeHUK
XO3ACTBEHHBIN» KOJIMYecTBO — 1
LIT. KpacHolt aBTopyukoit Ilomeso-
Ba mdpa «1» ObLya epeuepkHyTa
U BMECTO Hee HanmcaHo... 0,5.
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B npyroit pasd Tomouke mpu-
LIJIOCH BHICJIYIIATD HEI[EH3YPHYIO
JIEKLIMIO OT Hallero oblie3aBojc-
KOro rjaBHOro 6yxrayrepa. Obmie-
U3BECTHO, YTO IVIaBHBI Oy Xranrep
0P ULMAJBHO CIUTAETCA BTOPBIM
110 3HAYUMOCTH JIMIIOM Ha JII0O0M
NpeanpuATUA U IPKU 3TOM O4EHb
PENKO K HEMY MCILITHLIBAIOT CUM-
IaTuu Te, KOMY C HUM IIPUXOIUTCA
YacTO CTAJKMBATHCA IO CJLyKDe.
OObIYHO TaKas aHTUNATHA HU-
KOT[la He BBIPA’XaeTcs OTKPHITO,
a 3a rJjasa OrpaHUYUBAETCA TEM,
YTO NMOJUMHEHHbIE IIPUCBAUBAIOT
HAYAJBHUKY KaKyHO-HUOYOb He
coBCeM NPUATHYIO KAMYKy. He
3HAaI0, 10 KAaKOMY IPUHIMILY U 34
YTO KOHKPETHO, HAIlIeMY IJIaBOy Xy
«IpUJIenuIn» KINYKy «KoJo-
pazcKuit sKyKk». A Mexny coboit
BEeJIMYAJIM €T0 JaKe BCJIYX Ipoc-
TO U KOpPOTKO: «Kosopanckuii».
2T0 6b1JI0 HACTOJBKO MPUBBIYHO
1 yIo6HO, YTO 10 HACTOALILE! ero
dhaMuany HUKTO U He Ha3bIBAJIL
HJaxe Hall HeNnocpenCTBEeHHBIN
medp, Xeiiderr, B y3kom Jabopa-
TOPHOM KPYTY HepeaKo rOBOPMIL:

— Komopanckuit, 4uepT ero
robepn, ONATh ype3aJ CMeTy Ha
BTOpPO¥ KBapTaJI!

A nockonbky ToMouKa K TOMY
BPEMEHU CUMTAJIACH yIKe ITOJIHO-
MIPaBHLIM HJIEHOM KOJJIEKTUBA,
Xetidel; oqHaXKIbI, COBEPIIEHHO
He 3aJyMBLIBAsCh O BO3MOKHbBIX
MIOCJIeICTBUAX, CKA3aJI efi:

— Tamapa BacuibenHa! (Xeii-
der; enyHCTBEHHBIT U3 BCell Jia-
GopaTopunu obpamajica K Heil
BCerjJja yBasKUTEeJBHO 110 UMEHM-
otuecTBy). — BynbTe nobpkbl, oT-
HeCcUTe MOoXKaJyiicTa BTOT OT4eT
k KoJsopanckomy, nycTb OH €ro
3aBUBUPYET.

— Xoporuo, Jasun Camynio-
BIU, celiyac OTHeCy.

O mocJyencTBUAX ITOTO IIara
BHIMMATeJIbHBINA YU TaTeN b HaBep-
HAKA yoKe morazaJtcsa. Tomouka
IIOCTy4aJiach B Bepb IaB0yxa,
oM aaJlack OTBETHOro «Boitan-
te!», IepecTyNnuJIa Iopor, 3aKphl-
Ja 3a coboii ABepk U aHIreJbCKUM
TOHEHBKYM I'0OJIOCKOM I1poIIeJia:

— 3xpascTByiiTe, nobpoe yTpo!
Oto Bl ToBapu Kosopanckmit?
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ITocse 3roro uaHUAeHTa Xei-
ders ckazay MHe:

— IMocuywmaii, enHa muit, mom-
pobyit 3auaTh Tamapy Bacuiases-
HY KaKUM-HUOY b [T0JIE3HBIM Je-
JioM, noromy uto Kk Kosopanckomy
ell maJibHeMlIuMe IyTU HaBCErJa
3aKa3aHBbL

— Tak oHa 'Ke IPaKTUYECKU
HUYETro He yMeeT, 0CODEeHHO B Ha-
et obJiacTu.

— {1 moHumaro, HO HaVinu et
uTO-HUOY b TAKOE, YTO OHA B CO-
CTOSHUU OCUJIUTD.

= Hanpumep?

— Hy, s Toxxe He 3Hato. A 4TO,
€CJIM TIOCAJUTh ee Ha MPOBEPKY
npepoxpanureseit? Y 1 sTo-
ro-to 6osbIIoro yma He Hazuo!

3Iech npuIeTcsa BHECTU HEKO-
TOPY!0 SCHOCTb B CO3JaBUIYIOCH
cuTyaiuio. B HOBOM TOJIBKO 4YTO
OCBOEHHOI MOAMI(PYKALINY Cepuii-
HOTO TeJsieBu3opa «Tem-3» Oblya
IIpUMeHeHa HOBasA cxeMa OJioKa
nuraHudg. Bece noJsiosxeHHBIE MC-
TILITAHMA HOBOM CXE€MBbI, BKJIIO4asA
MHOTOYaCOBBIE «3JIEKTPOIPOro-~
HBI», IIPOLIJIY YCIHEIIHO, cXeMa
OblJIa 3amlyleHa B Cepuio, OGHAKO
BCKOpe M3 MHOTUMX TeJieaTesbe 1



Halllell 3aBOJICKOI rapaHTUIIHON
MacCTepCKOit cTaJyu nmocTynarhb
CBeJleHNs O MOABJIEHUN KaJiod
KJIMEeHTOB Ha MaJIONOHATHBIN
HOBBINM gedeKT — uwacToe ¥ Ha
IIepBLIN B3raaAn HeoO'bACHUMOE
f6ecnpuYMHHOE IleperopaHue ce-
TEeBBIX NIpefOXPaHUTeJI .

Ilocsne 3aMeHBI CropeBIINX
npenoxpaHuTesell BHOBL yCra-
HOBJIEHHBbIe PaboTaJs HECKOJIBKO
IHell ¥ BHOBBb IleperopaJm, XoTsd
caMble THIaTeJIbHblE MCCJELO0-
BaHMA TaKMX TeJeBU30pOB B ra-
PaHTUITHOM MacTepPCKO 1 y HaC B
JabopaTopuy He OOHAPYKUIM HU
MaJleINX cJieJOB HeMCIIPaBHOC-
Tell CXeMbl MJINM IPYTUX IPUIMH.

Ilocue pacmmpenHoro 3acena-
HUA JIydlluMe yMbl JabopaTopuu
MIPUIILIN K BBIBOJZY, YTO IPUIMHON
MO3KeT OBITb HECOOTBETCTBUE
T'OCTy camux npegoxpaunreseii,
KOTOpBIe HU IPU KaKux obcTo-
ATeJbCTBAX He NOJKHBI ObLIN
reperopaTh IpY HOMMHAJIBHOM Be-
J4yHe ToKa. Ham TesteBusop npnu
Hanpsixenyn B 220 B norpebian
OT ceTU TOK IopsAnaka 1 Ammepa,
II03TOMY B KadeCTBe CeTeBBIX
ObIJIM MCIIOJIb30BAHBI By XaMIIeP-
Hble IpeJOXpaHnTe (C ABOHBIM
3arnacoM) KOTOpbIE B UCIIPABHOM
TeJIeBU30pe He MOJIKHLI ObLINU
reperopaTh B JIIOOOM CJIydae.

Ilo odunmansHOM MeTOgUKE
OPUEMKM ¥ TUIIOBBIX MCIBITAaHUMA
JJ1s IIPOBeIeHU s UCIIBITaHMIT «Ha
COOTBETCTBYE» [T0JIarajioch B35ATh
NapTHIO NIpenoxXpaHuTesnell He
meHee 1000 IITyK U B 1jelIn ¢ aK-
TUBHO Harpy3Koli IPpY BeJIM4lHe
TOKa, Ha 10 % mpeBniawoiei
HOMMHAJIbHOE 3HayeHNe, yKa3aH-
HOe Ha CaMOM IpeJgoXpaHuTele,
MIPOBEPUTh KaXXIbIM U3 THICAYNU
9K3eMIIAPOB. Ecim B nporecce
BTOr0 BKCIepUMeHTa Iepero-
put OoJiee 5 IUTYK, HAJO B3ATH
YIABOEHHOe KOJIM4eCTBO HOBBIX
npepoxpaHuTreneil U3 Toi xKe
NapTUM ¥ NIOBTOPUTE IIPOBEPKY.
Eco npu a3TOM cHOBa neperopaT
x0T OBl D IpeioXpaHuTeNel, BCA
NapTus MONJIEXKUT peKJaMailnn
€ IIpUJIOKEeHNeM IIPOTOKOJIOB MC-
TIBITAHUIA.

IIpem e, uem nmocBaTuTb To-
MOYKY B CyTb IpeJCTosdALIel pabo-
THBI, 1 CAMOJIMYHO coDpaJi Ha CBOeM
pabouemM cToJie IPOCTEMIINI MC-
bITaTeJbHBIM cTeHa, obpautas

ocoboe BHMMaHMe Ha TeXHUKY
fe30macHOCTH, IOCKOJIbKY 3HAJ,
uto TOoMOYKa He Ipoiia 06A3a-
TEJIbHOI! aTTecTanum 1 popMaJb-
HO He MOXeT OBITh JONYyLIEHA,
KaK FOBOPMUJIOCH B ITOJIOMKEHUU 00
arrectanun, «k pabore Ha JOOLIX
BJIEKTPOYCTAaHOBKAX».

TloaTomy Bes MOS «yCTaHOBKA»
COCTOsJIa U3 ABYX «KPOKOIMJIOB»,
B KOTOpPHIE CJIEIOBAJIO 3aKMMaTh
JUCIIBITyeMble NIPeloXPaHuTeN,
OJIHOTO peocTaTa, aMIepMeTpa
co 1mkaJoit Ha 10 A. u cTOYHMKA
OTBA3aHHOTO OT CETU IlepPeMeH-
HOro HamnpsseHud B 12 BoJsbr ¢
3a3eMJIEHHOI 110 BceM MpaBuUIaM
BTOPMYHO} 0OMOTKOJ TpaHC-
¢opmaTopa, YTO MOJHOCTEIO MC-
KJII04aJa Jiobble BO3MOMHEIE
HeoKyunaHHocTu. Boskiue Toro, s
1A TIepecTPaxoBKM BKJIIOUMI B
3Ty 1Lielb CBOM JOIOJHUTEJbHBINA
npegoxpaHuTtessb Ha 20 Amnep.

Tlocne sroro a npussas Tomou-
Ky 3a CBOIf CTOJ ¥ BKPaJ4YMBBIM
rOJIOCOM CKa3aJIl:

— 3naewb, ToMOYKa, MBI TYT
KOe C KeM IT0COBeTOBaJIUCh U
IIPUIILJIM K BBIBOLY — He BeK Ke
Tebe mepebupaTh ODyMasKKM, Ha
Hall B3IJIAL NpUILJIa opa npen-
JOXUTL Tebe Goslee MHTEpPeCHOe
3aHaTHe. Thl, KCTATH, UMEEIIb
IIpecTaBJIeHNe, 3a4eM HYXeH
MIpeJOXPaHUTeNb U KaK OH IIpaK-
TUHEeCKY UCTIOIb3yeTca?

IIpu stux moux ciyosax To-
MOUKa 3aJmJIach I'yCTOI KpacKo,
IasKke CbeKMJIach M TUXO NMPO-
HIeNnTala:

— 910 BBl K UuemMy?

Tedy T8I, 'ocrmoan, npoctn
meHa rpemsoro! Hy aTo Hazo
ske?!!! Bor 94To 3HAUYMT OTFOJIOCKM
HeJ[aBHEr0 MMHMUCTEPCKOro Mpo-
maoro!

— Jla Tl B cBOoeM yMe! — 3a-
opas A. — { reba cnpamusalo,
TB] 3Haelllb, 3a4eM B IIpUEMHUKE
WJIN TeJeBU30Pe MCIONIb3YyITCA
QJIEKTPUYECKHNE npenoxpa-
HuTemm!??
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B Tteuenne crnepgyrouero uaca
fl TepIeJIMBO PaCTOJKOBBLIBAJ
ToMo4Ke, 9TO HOPMAJbHBIH, OT-
Beuaroumii TpeboBauuaM TV aBy-
XaMIIepHblit npegoxpannTtenb HE
JOJIMKEH neperopaTh npu Be-
JM4MHe TOKa B 2,2 AMriepa, a Ipu
Toke B 3 AMrtepa npocto OBA3AH

neperopeTs. JIng npoBepku 1o
MepBOMY I1apaMeTpPy UCHbITaHNAM
noggepraetca BCAITAPTUSA, To-
ecTh Bce 1000 1utyK, a 1o BTOpoMy
napaMeTpy — He meHee b %, cTaJO
ObITh — 50 mTyK — JOOBIX Ha ee
yCMOTpeH!e.

ToMouka co BCeM ycepaueMm
BBICJIYILIMBAaJIa MO HaCTaBJIEHNS,
a 3aTeM abCOJIIOTHO TOYHO, CJIOBO
B CJIOBO IIOBTOpMJIa BCe, UTO H
TOBOPUJL

JloBOJILHBIN TaKMM pe3yJbTa-
TOM, # yCaauJ ee 3a CBOI CTOJ,
IocTaJ KOpoDOUKy C NeCATKOM
npegoXpaHuTeseil M 3aCTaBUI
ee IpojesaTh BCe Ha IPaKTHUKe.
Y6enuBImmCh, MTO OHA U BIPaBLY
BCe IIPaBUJILHO YCBOMJIA, A 00Jier-
YeHHO B3J[OXHYJI M CKa3aJI:

— Bor ymHMija, 3saBTpa MeHdA
LeJIbIN qeHb He OyneT, BBIIMIIN C
yTPa ¥ IOJYy4H CO CKJIAZIA ThICAUY
IBYXaMIIepHBIX IpefoXpaHuTe-
Jeti. XoT4, BIIPOYEM, BBIINILN ABE
ThIcAYM, ToTOMYy uTo Ilomenos
BCe PAaBHO YMEHBLIINT B [[Ba pasa.
IIpoTokoa coctaBuUIb ITO 0Opa3Ly,
KOTOPBI eCTb B MHCTPYKIMM. Ecyn
BO3HMKHYT Kakue-HUOYyIb BOIIPO-
cbl, obpattaiica npamo Kk Xelideiy
nin k Murnte I'apby3y — ol y Hac
3aHMMAaeTCca CUJIOBOI JaCThIO.
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Bepuyrumics Ha3aBTpa, s 1ep-
BBIM JeJIOM Iogoles Kk Tomouxe
M CHpPOCHUJI, KaK OHAa CIIpaBuUJach
¢ paboroii.

— Bce B nopagke, 'ennagnit
CemMeHOBMY, BCe ITOJIyINJIOCh TOU-
HO, KaK Brl 1 roBopuim.

— B kakoMm cMblcie? — riepecpo-
CIJ1 1, BAPYT [IOYyBCTBOBAB KAKYIO-
TO HeOO'bACHUMYIO TPEBOTY.

— Ilpu Toke B 2,2 AMnepa
TeperopeJsy TOJbKO JBa MpeoX-
paHuTena. f npuxgensia K HUM
OyMasKKM M OTJIOKIMIA OTIEeJIbHO.
A npu Toxe B 3 Amnepa mnepero-
peJ He Bce: HEKOTOpPBIE IEPEro-
peJu Ipu TOKe OKoJIOo 4-x AMniep,
a OOMH JaKe Ieperopes TOJbKO
npu Toke B 5 Aminep. fI ero Toxe
OTJIOMKWJIA OTHEJBHO.

— VI cKOJIBKO 7Ke THI UX IIpOBe-
puaa? — xoJgonpes, CIIPOCKUJI .

— Bcro maptuio! — ¢ HECKpHI-
BaeMOJM rOpIOCTBIO OTBeTHUJIa
Tomouka. fI make 3amepsxasiacb
Ha JiBa yaca, 4Tobbl ycreth K Ba-
LIeMY BO3BPAIEHUIO!



HA XKYPHAI «P3T» MOXHO NOANMUCATbCH:

1. B PEQAKLUUMU (c nro6oro Homepa u B no60M KOMMHecTse):
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(nonHoe HassaHue rpMbl unn @.N.0. aNa HacTHbIX NnLy)
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Oarta onnatbi

Ne nnaTexHoro AOKyMeHTa

O  «fa, a xouy nonysats cHeT-haxkTypy
C KaXAbiM HOMEpOM XypHana»

MHH (yacTHeIM nuuam He TpebyeTcs)

KM (yacTHbIM nulam He TpebyeTcs)

Opuanyeckunii agpec:

Ykazaxute Homepa XypHana
«P@MOHT 31eKTPOHHOW TEXHUKU»

« 3anonHute npegnaraemyto KBUTaHUMIO U onnaTtuTte B oTaeneHnn Coepbarka.
Mpu nepesoae AeHer cnegyer nob30BaTbCsA TONMLKO yenyramm C6ep6aHka.

lMoyroBble nepesodb! K onnare He NpUHNMaroTCsa

CTOoMMOCTb OIHOrO 3K3emiapa XypHana:
Poccusa - 55 py6., CHIC - 66 py6.

+ Bbiwnute B pegakuunio no noyte unm no dakcy 3anonHeHHbIA TanoH pefakuMOHHON NOAMMCKU U KOTIMIO KBUTAHLUM

Appec pepakuun:

109044, Mocksa, a/s 14
Ten.: (095) 741-7701
®axc: (095) 741-7702

Menenxep
no Noanucke —

Wpuna KoHoHeHko
i.kononenko@ecomp.ru

MepunognyHocTb —
12 Homepos B rog

HNiBemieHne

Kaccup

Gopma Ne T11-4
000 «M1 dnexTpOHUKA»
(HBHMEHOBAHKE NoNyHATEN NAATEKA)
7728298032
(MHH noayuatens nnatexa)

Ne 40702810804000040407

(HOMEp cueTa nojlyyarels MnaaTexa)
B OAO «HauuoHanbHbi# 6aHK pa3auTHa», . Mockaa

(HaWmeHoBaHWE GaHKa W DaHKOBCKHE PEKBUINTHL)

Kop. cyeT. Ne 30101810400000000779
bHK 044585779

XKypHan «P3T» ¢ Ne 110 Ne
(HanMeHOBaHYE TITATEXa)
Jlara Cymma nnarexa: pyo. Kom,

NMaarenbmuk (MOANKCH)

Keuraunnusa

Kaccup

000 «M]1 AnexTpoHMKa»
(HaUMEHOBaHHE MONYYaTeNs NAaTexa)
7728298032
(MHH nmostynaTens nmiartexa)

Ne 40702810804000040407

(HoMep cyeTa rosiyyaTeld [miarexa)
B OAO «HaumoHanbHbI# 6aHK pa3suTus», r. Mocxea

(HauMenoBaHHe DaHka U OAHKOBCKUE PEKBHIHTHI)

Kop. cuet. Noe 30101810400000000779
BHMK 044585779

KypHan «PIT» ¢ Ne no Ne

{HauMeHoBaiine n.1arexa)
Hata CyMMa niarexa: pyo. Kon.

IMaarTeabmuk (AOANKNCH)




. HA CAWUTE U3OATE/NbCTBA:

WWW.ELCP.RU (c mo6oro Homepa 1 B mo6om konuvecrse)

. HA NOYTE:
& UWHaeKc Mo KaTanory «Pocneyars» & WHOEKC No 06beauHERHOMY KaTanory
BAAPD oo, 79459 «Mpecca Poccum.
DNA APYTUX CTPAH oo 72209 Poccuiickue u sapyGextbie

ra3eTbl M KYPHAMBI» .......c.cccoeirevececrieenes 39458

. HANOXXEHHbIM NNATEXXOM
HanoxerHbIM nnaTexom XypHalbl MOXHO fpro6pecTy Yepe3 MIHTepHeT-MmarasuH no4ToBoro areHrcrsa «DESSY »,

Agpec: 111401, Mocksa, a/si 1 «Dessy». Ten/baxc: (095) 304-7231.
E-mail: post@solon.ru; http://www.solon.ru, http://www.dessy.ru

Xurenn YkpauvHbl MOTYT OANNCaTbCS HA XypHan Xutenun Pecnybnuku benapyce MOryT nognmucarscs
«PeMOHT 2N1eKTPOHHON TeXHUKU» Yepe3 areHTCTBo Ha Xypran «PemMOHT 3/1eKTPOHHOV TEXHUKN» Yepes
[Tl «pecca» no «Karanory sugaHe 3apy6iXxHuNX n3[aTenIbCTBO XypHana «NeKTPoHuKa uHGO».
Kpait» nm 4epes YkpanHckoe noanucHoe areHTcTBo Ten./epaxc: +375 (17) 251-6735
«Mucpopmavmonras Cnyx6a Mupa. E-mail: electronica@nsys.by,

Ten./harc: (044) 550-2493, 558-9609 http//electronica.nsyns.by

E-mail: press@ism.com.ua

lMoyroBbiii agpec:
NHAEKC NOBNMUCKM ..., 72209 220015, PB, r. MuHck, np. lNywkuHa, 29 b

C conepxaHueM XypHanoB MOXHO O3HaKOMUTbCA Ha cante: WWW.ELCP.RU

Hudopmauun o naaTensmuke:

(D.H.0., anpec nnatenbumka)

(MHH/KI HanoromiarenbiuMka)

(HOMEp AUNIEBOTO cueTa (KOJA) MIATENbILNKA )

Undopmanus o naaTenbmuke:

(®.H.0., agpec nnarenpiumka)

(MHH nanoronnarensiinka)

(HOMep JTHLIEROro cHeTa (KOM) MaTeNbHKa)




