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MAJNOTrABAPUTHBLIA
LCD-TENEBU3OP SHARP LC-13C2E.

Yacrb 2

Fennapguit Pomanos
r. Mockea

Bo BTOPO# 4ACTHN CTATbU PACCMOTPEHO OCHOBHOE WaccH, 610K
BXOAHBIX AYAMOYCUNIUTENEMN CTePEOCUTHANOB, 6nokK sagHelk nog-
cseTku, 6nok nepexnouarenen. Takxe onucaHbl perynmposKa

TEeNneBu3OPU M CePBUCHOE MEHIO.

TpeTpst yacTh OCHOBHOrO mWACCH

OcHoy ato yacTtu (cM. puc. 4)
COCTaBJfAET BHAEOHPOIECCOP
IC801. B meMm ¢dopmupyoTcs
un@poBbie CHTHAJBl OCHOBHBIX
usetos R, G, B u cunxpocuruais
aias LCD-nanenu.

Ha Bxoxpl Buaeomnpoueccopa
10 BBIGOPY HOJIb30BATENS] MOTYT
HOCTYNATh HECKOJBbKO BWIEOCHI-
HAJIOB,

Buneocurnamer TV V u V2V
COOTBETCTBEHHO C KOHTAKTOB 9 M
13 paspema SC901 (cm. puc. 2)
IMOCTYIAIOT C PacCMOTPEHHOIO
Bbillle 6JI0Ka TIOHepa. Buzaeocwur-
Hal TV V nopaercs na BbIBOA 3
kommyTaropa 1C402. Ha apyroit
ero Bxoxa (BbiBoA 1) mopaercs
Bugeocursat V1 V yepes KoOHTaKr
1 pazpema P903 (cM. puc. 2) Ha
5TOT KOHTaKT BH/JEOCHIHAJ MOCTY-
naer ¢ pasbema YELLOW J5001
(cm. puc. 9 Hmxe).

ITo xomanze TV /AV (¢ muxkpo-
koHrpoJuiepa 1C2001) Ha BhIXOS
mukpocxembl 1C402 (BbiBog 7)
HIPOXOAMT OAMH U3 curHajoB TV
V win V1V, Uepes duasrp FLAOT
U 3MUTTepHbIl noroputesb Q420
BbI6pDAHHBIN BUJEOCHTHAJ IIO-
crynaer Ha BbiBog 73 (AV1 V)
BHJeomnpoueccopa. Ha BeiBog 74
(AV2 V) Bugeonpoueccopa no-
cTynaer BHJAeocurHan AV2 V or
pasbema SCART. Ha BeiBog 72
(SY) mopaercst curHan sprocTH
¢ pazpeMa SC5001 (cM. puc. 9).
Ha seBogst 71 (SC) u 75 (AV3
V) nojaercsi CUTHaJ IIBETHOCTH C
TOTO Xe pa3beMa, HO Ha BBIBOJ
75 CUTHAJ IIBETHOCTH IIOZAETCH C
apyroro ¢uiabrpa FL801 u uepes
3MUTTepHbIH noBTOpUTEah (Q820.

Bupeocurnasnsr, nocrynawoinue Ha
BXOJHbIE BBIBOABI BUAEOMPOIIEC-
copa, BBIGMpAIOTCSI ero BHYTpPEH-
HUM KOMMYTaTOPOM 10 KOMaHAaM
oT MuKpokoHTpoJaepa [1C2001.
Komanabl mocrynaor no uudpo-
Boii mmne I2C (BoiBoant 13 u 14
IC801).

Curnanst OSD uian Teserek-
cTa ¢ MHKpoIpoueccopa 6/0Ka
TIOHEpa 4Yepe3 KOHTAKTH 4, J,
6, 7 pasvema SC801 mogatorca
Ha BXOJHbIe BhIBOAbI 3, 2, 1, 79
Bujeonpueccopa IC801. Crexyer
3aMeTHTb, 4To pa3beM SC801 u
COOTBETCTBYIOI[UI €My pa3beM
SC802 6s0ka TIOHEpa HMEIOT
aHTHCHMMETPUYHYIO HyMepalHio
KOHTAaKTOB: KOHTaKTy 1 coorBer-
CTBYeT KOHTaKT 20, KOHTaKTy 2 —
KOHTakT 19 u 1. 1.

Ha Bmixoxnsix BbIBojax 40,
39, 38, 37, 34, 33, 32, 31 Buxeo-
npoueccop dopmupyet uudpooit
8-paspsaHBIi CUTHAM SPKOCTH, a
Ha BoiBO/Iax 50, 49, 48, 47, 44, 43,
42, 41 — uudposoit 8-paspsaubrii
CHUTHAJ L{BETHOCTH.

C swiBogoB 56, 57 (HSYNC,
VSYNC) suaeonpoueccopa cur-
Ha/ibl CHHXPOHU3ALMKH NOAAIOTCA
Ha LCD-nponeccop.

C BweiBOmOoB 70 (V2VO0) 1
56, 37 (HSYNC, VSYNC) Bu-
Je0IpOIeccoOpPa BUAEOCHTHA M
CHTHAJIBl CHHXPOHM3alUMH Yepe3
pasbeM SC801,/SC802 noaaorcs
Ha Mukponpoueccop 19 6ioka
TIOHEpA.

YacToTa TaKTOBOTO CHTHAJja
BU/IEOTIPOLIECCOPA ONpeAeaercs
KBapleBbiM pe3oHatopoM X801,
HO/ICOeJUHEHHBIM K BbIBOZaM 62
n 63.

[lutanue BHAEOMpOIleCCOPA
OCYLIECTB/IAETC HAIPSKEHHAMU
+3,3 B (BeBogst 10, 33, 52) u
+5 B (BbiBOZ 69).

YerBepTas 4acTh CXEMBI OCHOB-
HOrO IHaccu

Ita yactp (cM. puc. 5) BKIO-
gaer LCD-npoueccop 1C1201,
KOTOpBIfl POPMUDYET CHTHAJIBI,
Heo6xoauMble st pabotsl LCD-
MaHeJH.

Ha Bxoas! nponeccopa IC1201
OT BHZEOIPOLECCOPA TOCTYIAIOT
nudpoBble CUTHAJB SAPKOCTH
U LBETHOCTH, a TaKXe CUHXPO-
curHauapl. CUTHAAB APKOCTH
VPY0—-VPY7 nopatorcs Ha BbI-
Boabl 61—68 (Y0—Y7), a curHa-
asl uBernoctn UV0-UV7 — Ha
BpiBOABl 51—58 (UV0-UV7).
Curnanel cunxponusaiuun HSY,
VSY nocrynaroor Ha BeIBOABI 13,
10 (HS,VS). C MEKPOKOHTpOJLIE-
pa IC2001 (cM. puc. 3) moparworcs
curHaabl OSD u conmyrcTBylomue
UM CHUTHAJIBl CHHXPOHHU3AIUU U
6noxkuposku;: OSD BLK, OSD
R, OSD G, OSD B, OSD VD,
OSD HD, OSD OK (Hxa BbIBOJbI
151—145). C 2T0ro MHKPOKOH-
TpoJajepa Ha BbiBoIbl 144, 142,
141, 140 u 139 nogaroTcs Taxxke
KOMaH/bl YIpaBJeHHS M TaKTO-
Boit cunxpounusauun: MRKCS,
MPRDA, MPDA, MPCLK,
MPCS.

s ¢dopMupoBaHUs CHUrHa-
JgoB LCD-nponeccop ucnosbsyer
BHEITHIOI MHKPOCXEMY NaMATH
1C1202, xoropas mosBoJsfer
3alIOMHHTb OAHY CTPOKY H30-
6paxxenusi. Ha ee Bxoasl oT
BH€OIPOLIECCOPa NOAAIOTCS Hud-
pOBbIe CUTHABI IpKocTH VPY()-
VPY7 — na BmiBOogB 2421 u
16—13, a Takxke cdopMupoBaH-
Hble curHaJjbl BetHocTH OT LCD-
npoueccopa — DLCK, DLDP,
DLEN. 3anoMHeHHbIe CUTHAJIBI C
muxpocxemsr 1C1202 cuumalorcs
Ha cjeaymomue soisoxnr 1C1201:
137—-130, 128—126.

[asi ynpaBieHUsi TMHKCETaMM
LCD-nanean LCD-npoueccop
¢opmupyer ase rpymmsl 1u¢po-
BbIX 6-pa3psiIHBIX CHTHAJIOB U30-

" 6paskeHus: ¢ BbBOAOB 89—84 — Ha

koHTakThl 23—18 (RO—RS) pasnp-
ema SC1201; c BmiBogos 98-93
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— Ha xoHTtakTel 30—25 (G0-G5)
paspeMa SC1201.

s kommyranmu crpok LCD-
AaHesH ¢ TeHepPaTopa KOMMY TaIfu
CTPOK Yepe3 KOoHTakTbl 7—11, 4(5)
u 1(2) pasvema SC1201 nocryna-
foT curdanbl VO, V16, V32, V48,
V63, CSCOM, VCOM coorser-
CTBEHHO.

Jl1a BKJIIOYEHUS,/ BBIKJIIOYE-
HUA reHepatopa (GOPMUPOBAHMUSA
noacBeTky ¢ BeiBoga 34 1C1201
yepe3 Oydepnprii xackag Q3803
noznaercst komanga OFL.

Huranue LCD-npoueccopa
I1C1201 mpousBOAMTCA Hampsike-
Husamu +3,3 (BoiBoant 21, 41, 42,
43,78, 79, 80, 158, 159, 160) u +5
B (BuiBogs 121, 122, 123). [as
nutaaus LCD-nanesm Ha KOHTaK-
1ol padbeMa SC1201 noxarorcs Ha-
npspxennst +3,3 (Ha KoHTakTh 13,
14) u +5 B (1a xonraktsl 15, 16).
Kpome Toro, aas muranus LCD-
fnaHeld Ha KOHTAKTHI pasbeMa
SC1202 nopaoTcs HaNpsKeHHS
+5 B (#a xonrtaxtH 1, 2, 11, 12)
u +29 B (ua xontaktht 13, 14).
Hepexmouenne LCD-nanenn B
JIEKYPHBIM PEXUM BBIIOIHSAETCS
koMangoi POWER, noaasaemoit
Ha KOHTaKT 17 paspema SC1202.

Ilstas yacTb CXe€MbI OCHOBHOTO
mMAaccH

Ha sroit yactu cxembr (cM.
puc. 6) pacrosioxKeHbl MUKPOCXe-
Mbl KoMMyTauuy. CHUTHajibl KOM-
myTtanuu ctpok LCD-nanesnn (VO,
V16, V32, V48, V63, CSCOM,
VCOM, CSCOM1) dopmupyer
YCTPOHCTBO, BBITIOJHEHHOE Ha
mukpocxemax 1C1102— IC1108,
IC1110. DT1u curnanabl BoO3zeii-
cTByoT Ha Jemudparoper LCD-
MaHe I, OCYLIEeCTBJISIIONUE Tepe-
6op ctpok (pa3BepTKy) 1O Bep-
THKAJIH.

YxasaHHble Bbimie uudpo-
Bble CHTHaJbl H300pa’keHu,
noJaBaeMbie 4Yepe3 KOHTAKTBHI
pasvema SC1201, Bo3sgeiicTByIOT
Ha gemmdpartopsr LCD-nanenn,
OCYIIECTB/IAIONINE U3MEHEHHE CBe-
TONPONYCKAHUS THKCEJ0B KaX-
JOH CTPOKH, a TaK)Ke H3MEHEHUe

I[BETOBOTO TOHA KaXJOW TpHa/bi
MHKCEJIOB.

ITuranue ycrpoiicTBa ocyliect-
BJISIETCA HaNpspkeHussMu +12 u
-8 B.

Ilecras yacTb cXxeMbl OCHOBHO-
rO HAaCCH

Ha aroit wactu (cM. puc. 7)
IOKa3aH npeobpa3oBaTenb MO-
CTOSIHHBIX HaIPsKeHUH, KOTOPbIi
CJIYKUT JIJISL MUTAHUSA Leneil Tese-
BU30pa Pa3iu4yHbIMU HaNpsixKe-
HusiMmu. Ha ero Bxoa nopaercs
HanpsikeHue +12 B or BHemmHero
UCTOYHHMKA Yepe3 OJIOK TIOHEpA.
IIpeo6pa3oBate/ib BHINOTHEH Ha
mukpocxeMe 1C702, nosesoM BbI-
Xo4HOM Tpanaucrope Q702 u um-
mybcHOM TpaHcdopmarope T701.
[Ipeo6pasosatessb popMupyer 1o-
CTOsSIHHBIE HanpsDKeHus +31, +9,
+5u —8 B.

Baox BBIXOHBIX ayAHOYCHIHTE-
Jell cTepeocUrsajion

dror ysea (cMm. puc. 8) Bbi-
nosiHeH Ha mukpocxeme 1C3305.
Ha Bxoap1 Mukpocxemsl (BbIBO/(bI
4 ¥ 2) MOCTYNalT CTEPEOCHTHA-
Jbl ¢ KOHTaKTOB 8 u 9 paszbeMa
P3302 uepes pasaenuTesibHbIE
KOHJEHCATOPH U GajjacTHble
pesucropsl. Ilo komanae MUTE,
nmojaBaeMoOi Ha KOHTAaKT 4 pasbe-
Ma, Tpansucropsl Q3304 u Q3305
IIYHTHPYIOT yKa3aHHble BXO/(bI.
Brixoasr ayaunoycuaurenei (Bbi-
Boabl 8 W 12) NOAKIIOUEHBI K
pasvemam P305 (SR) u P304
(SL), cayxamuM A8 TOAKJIO-
YeHNd AWHAMHYECKHX TOJIOBOK.
IInranuwe ycuiauresneit ocyuiecrt-
BJISiETCA HampsixenmeM +12 B.

Baox zaaneit noacreTkn

[Ansi nutaHus JIIOMHHECLEHT-
HBIX JIaMII TOACBETKU IIPHUMEHS-
€TCs TeHEPAaTOP CHHYCOUAAIBHBIX
KosteGanuii yactoToit okosio 50 kI
u amuutyoi okoao 200 B (cm.
puc. 9). TeHepaTop BHINOJHEH Ha
tpaHsucropax Q5701, Q5702 u
rpatcgopmaropax T3701, T5702.
Bropuunrie o6MoTKH TpaHcdOp-
MaTopoB Yepe3 KOHTAKThl pa3beMa

P5701 mopkmoueHbl K JaMmnaM
IIOICBETKH.

BxutoueHue U BBIK/IOYEHHE Te-
HepaTopa BBITNIOJIHAETCS 110 KOMaH-
ae OFL ¢ LCD-npoueccopa (cMm.
puc. 5). B 1esKypHOM pexxuMe CUr-
Hatt OFL 3akpbiBaer ko Q5703
U CHUMAET C reHeparopa IuTaoiee
Hanpspkenne +12 B (koHTakTsr 2
u 1 pasbema PS702).

Pasbvempr J5001 cayskar aias
noJayu BHUIE0- M CTEPEOCHT-
HaJ0B OT BHEMHWUX HUCTOYHHU-
koB. Paszpvem SC5001 cayxkur
A MOoJayu CUTHAJOB SPKO-

CTM M LBETHOCTH OT HCTOYHHKA
S-VHS.

Baox nepekmouarenei

drtor ysea (cm. puc. 10) co-
JEPKHUT KJIABHATYDPY YyNpaBieHUS
(SW4002, SW4003, SW4004,
SW4006, SW4007, SW4008) u
npueMHuk Y tunma RMS4002.
Uepe3 koHTaKThi paszbeMa P4004
y3eJl NOAKJII0YEeH K MUKPOKOHTPOJI-
aepy 1C2001 (cM. puc. 3). -

Cxema ¢ guogamu D4014 cay-
XKHUT A7 MHAMKAIMU JeXYPHOTo
# pabovero peKuMoB.

Ha resnedonnsie ruesga J4001
nojgaiorces curdHaasl HR u HL
¢ KOHTaKTOB padbeMa P4004
oT TenedOHHBIX YCHJHTE-
Jiefl.

PETI'YJIMPOBKA TEJIEBU30PA

[ns BXOXAeHUsA B TIPOIECC
pezyauposxu oCHOBHOZO WldC-
cu (MAIN) ucnonp3yiorcs Tpu
MeTo/a:

1. HaxxuMamoT KHOUKY
ADJUSTING PROCESS KEY
ITAY nocne BkIOYEeHUs TeJEBH-
3opa.

2. IIpy HakaThIX KHONKaXx
MENU u TV/VIDEO Bxiouaior
ceTeBOH BBIKJIOYATENb, a4 3aTeM
O/IHOBPEMEHHO HaXXNMAIOT KHOIKH
VOLUME DOWN u TUNING
DOWN.

3. BxaouaioT ceTeBoit BbI-
KJII0YaTesb IPH MOJKTIOYEHHBIM K
touke L toukam KEY 4 (BniBog 81
MHKPOKOHTpoJiepa) win KEY 5
(BBIBOZ 8 MUKPOKOHTpOLTEpa)'.

! TIpu mcro/b30BAHMM MeToAa 3 MPOMCXOANT MHULMAAM3AIMs MHKpocxeMsl ROM, mostoMy ero He cieayer IpuMe-
HATb, ecu 1C2004 nmmn 1C2001 noaseprimcy HeOOXOAUMON PEryIMPOBKe ¢ H3MEHEHNEM PEKOMEH/IOBAHHBIX «3aBOJCKHX »

3HavYeHuH,
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Puc. 5. Yersepras uacts ocHosHOrO waccu ¢ LCD-npoyeccopom (wacts 1)
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Puc. 9. Bnok 3anHei noacserku

1 BXOXAEeHUS B MeHIO pe-
eyaupoexu 6aoxa miwuepa
(TUNER) HaXuMaoT KHOIKY
MENU OCHOBHOTO Iaccu, HaxH-
Majot kypcop UP 1Y, Bei6upaior
oAHY 13 cTpoK MeHO: Black level
(yposens yepHoro), Contrast (koHT-
pacrtrocts) win Colour (HachImen-
HOCTb), U YJEPKUBAIOT HAXKATOM
k"onky M II/IY B Teuenue 1 c.

PerympoBka OCHOBHOIO mIacCH
— HaXXUMAOT KHONKy M mist
nepeMelleHus Kypcopa;

— HaXHUMawT
VOLUME UP/DOWN nas us-
MeHeHUsI 3HaYeHUI;

KHOOKH

— BBICTABAAIOT HaIpsXKe-
Hye NUTaHUA «+B» paBubM
+5 B;

— YCTaHaBJIHBAIOT MOJENb Te-
JIEBU30Da;

— YCTaHaBJMBAIOT pa3Mep
3KpaHa B JIOHMax;

— peryJHupyor obmee cMelle-
e (COMMON BIAS) LCD;

— PeryJHpyoT YPOBHH Y€PHO-
ro (CUT OFF).

? PerymupoBKa TioHepa o6si3aTe/bHa TIpH 3aMeHe MHKpocxeMbl EAROM I2.

Peryimposka 6.10xa TioHepa?

- HaxkuMaioT KHonku TUNING
UP/DOWN aas nepeMenieHus
Kypcopa,

— HaXXUMalOT KHONKH
VOLUME UP/DOWN pnas us-
MEHEHHUS 3HaYEHMIl;

— PETyJHPYIOT pa3Mep u306pa-
XKEHUs] 110 ropu3onTanu (pery.u-
poska LCD);

— pPEryJIUpyIOT TapaMeTphl
BU/JEOCUTHAJIA: 3aJ€PIKKY CHrHa-
Jia IPKOCTH, CYyGKOHTPACTHOCTb,
cy6HaCBINIEHHOCTb, CYObBsAp-

«POMONT 3/16KTPOHHOM TexHuxu», Nod, 2008
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KOCTb, IIBETOBOH TOH, 33I€PIKKY
APY.

PexomenayeMble 3HaYeHUS
IapaMeTpoB IpHBEIEeHbl B TabJu-
e 1.

PerymupoBka Hanpsxkenus +B

YcranaBauBaloT HampsKeHye
Ha BoiBoAe 13 P2002 paBubiM
5,0 £0,05 B.

O603nauyeHHe MOJIe/ M TeJeBHU30-
pa u pa3Mepa sKpaHa

O6osnavaior mozxenb — C2E;
pa3Mep 3KpaHa BbICTaBJSAIOT PaB-
HbM 13.

PerympoBka o6uero cmMemenus
moayas LCD

IlopatoT Ha BXOZ TeseBU3Opa
CHUTHAJ «CePOH IHKAJIbI» U PeTyJIn-

pYIOT oflilee CMeHIeHUe II0 OITH-
MaJIbHOH KOHTPACTHOCTH.

PeryupoBka oTceukn

Perynupyior 3navenust R CUT
OFF u B CUT OFF no onrumans-
HOMY LBeTOBOMY 6aJlaHCy.

Ornpeaesenne HEHCIPAaBHOCTH
JIaMH NOACBETKH

Tabnuua 1. Pexomenpyembie 3HOUEHUR HACTPOEUHBIX IGPAMETPOR Gnoka
TIOHEepa

Pexxum paduoxanaaa (RF)

TeneBU30p aBTOMATHYECKH BbI-
KJI0YaeTCsl MPH HEeHCIPaBHOCTH
JIaMII FOJCBETKH WM WX Iernei.
IIpn sTtoM TeseBH30p HEPEXOAUT
U3 paboyero pexxuMa B JIeXXyPHBIH
yepes S ¢ Mocje BKIIOYeHHs, a HH-

3a11ep>1<1<ua curnana Y 7 6 - JMKATOp IepeaHedl nmaHeau u3Me-
UsetoBoit ToH 0 0 - HsieT uBeT ¢ 3eseHoro (pa6ouero)
Cy6KoHTPaCTHOCTD 2 2 - Ha kpacubiil (mexypubiii). Ecan
Cy6HachleHHOCTh 25 25 — BBIKJIIOUEHUE TIPOHCXOJIUT S pa3s
Pexcum AV1, AV2; IOJIPS], TO TEJAEBU30P HE CMOXKET
3anepxka curHasa Y 7 3 4 ObITh BKJIIOYEH B paGouuil pexiuM
1IBetoBoit TOH 1 1 1 6e3 peMOHTa, a HHIAWKATOp Gyzer
Cy6KOHTPACTHOCTD 0 2 0 CBETUTHCSI KPACHBIM I[BETOM.
Cy6HachILIIEHHOCTD 30 30 20
Pemun AVS: JHTEPATYPA
3anepKKa curnata Y 7 5 1 1. PomanoeI'. LCD-monumop
— «Sharp LC-20M4E»//P3T,
IIBeTOBOII TOH 1 1 1
2005, Ne10—12.
Cy6KOHTPACTHOCTD 0 0 0
o 30 30 30 2. KK-meaneeuzopot, cepusn
YOHACHIMEHHOCTD «Pemonum». Boinycx 94/ /M.:
3azgepxka APY 23 23 23 Couon-Hpecc, 2007.

Grundig no-rypeuku

TexHuka nop 6pengom Grundig BepHETCS Ha MoK POC-
CHICKMX Mara3nHoB 6bITOBOW 3NEKTPOHMKK BO BTOPOIA NOJIO-
BuHe 2008 ropa. Tenepb NPOAYKLMIO 104, 3TOM MapKon ByaeT
npou3BoaUTL Typelkas koMmnaxuna Arcelik. Mo MHeHuIo 9kc-
nepTos, poccuinckue norpeburenu He ycnenu 3abuite 6peHa,
Grundig, oiHako ero HoBast packpyTka noTpebyeT CepbesHbixX
NHBECTULIMIA,

BeiToBan anexrpoHuka nop Mapkoi Grundig, Bkao4as
TENesn3opbl, ayamMo- ¥ BUAEOTEXHUKY, BHOBb NOSABUTCH Ha
POCCUCKOM pbiHKE BO BTOpO# nonoeBuHe 2008 roga. dra
npoaykuua oTcyTcTeoBana 8 POCCUM HECKONLKO neT n3-3a
Kpuaunca, nopasmsLLIero HemMeLkyio komnauuio, 8 2001 rogy
npu3HasLLyio cebs 6aHkpoTom. B 2004 roay nogpasnenexue,
oTBeHaloLlee 3a BbiNyck 6ITOBOM TEXHMKM, 0KA3aN0Ch B PyKax
Typeuxoi komnanuu Arcelik (B Poccun paboTtaert noa 0oHUM
n3 csoux 6peHpor «beko»). [lo 2007 roaa Arcelik nenuna
npasa xHa 6pena Grundig ¢ 6putanckoit Alba Bush, HO ceitvac
6GpeHA NOAHOCTLIO NPUHAANEXUT Typkam. O rnaHax BepHyTh
6penp Grundig cTano u3BecTHO elle ABa rofa Hasaa,. Toraa
NA3HUPOBANOCh NMOCTPOUTL 3aBOA AfS NPOU3BOACTBA Tene-
BM30pPOB B POCCUM, OQHAKO NOTOM B KOMIMaHUK OT 3TO naeun
0OTKa3anuchb.

«B Hawen ceTn A0 cux NOp NpeacraBneHa rnpoaykuns
komnaHuu Grundig», — npusHanacek PR-pupexTop koMnasnm

«Mup» Ennsaseta ToTyHOBa. — B OCHOBHOM 3TO OCTaTKu Nap-
TWUIA, 3aKynneHHbIx paxee. FlocnenHsas nocraeka Obina okono
nosyroaa Hasag, v C TOro BpeMeHu 3aKynuTtb 4To-nnbo 6bino
CNOXHO». [IMPEKTOp Mo CBA3SM C 0OLLECTBEHHOCTbIO KOMNaHW
«TexHocuna» Hapnexaa CeHiok 0OTMEeTHUNA, YTO B UX CETU Npo-
ayxkuus Grundig OTCYTCTBYET yXe Tpu-4eTsipe roaa.

FeHepanbHbil MeHexep poccuinckoro opuca Philips
Consumer Electronics OmuTtpuit CTpawHos coobwmn, 410
6peHn Grundig OTCYTCTBOBAN Ha POCCUIACKOM PbiHKE OKONO
Tpex-nATH net. «Bapoyem, 370 He Tak MHOTO. YunTbiBas, 410
00 37010 6peHg Obin NPeacTaBneH Ha PbiHKE OYEHb AONTO, OH
10 CMX NOP OCTaNCs y3HaBaeMbiM», — nobaeun r-H CTpawHoB.
B 10 xe BpeMsi, N0 MHEHUIO AMPEKTOPa NO CBa3aM C obLe-
CTBEHHOCTLIO accoumanm PATIK AuToxa MNycbkoBa, KOMNaHum
Arcelik noTpebyloTca AOCTATOYHO CePbe3Hble MHBECTUUUN B
MapKeTuHr, 4To6bl 6peHn CHOBa Obin Ha CNyxy.

Mo cnoBaM y4aCTHUKOB pbiHKa, paHblue 6pena Grundig
NO3NLMOHUPOBAJICA B LEHOBOM CErMEeHTE 4yTb Bbille Cpea-
Hero. fpu 3ToM Hapexaa CeHIOK He UCKITIOYaeT, YTO nocne
BO3POXAEHUA NOCTABOK TEXHUKM MO3MLUOHNPOBAHUE MOXET
namenntbes. Mo cnosam Enusasetbl TOTyHOBOWN, «Mup» Ha-
MepeH B0306HOBUTL nocTaeku Grundig. B «TexHocune» Takxe
coobLmnmn, 4To BeayT Neperosopbl C TYPeLKOn CTOPOHOM O
BO3MOXHOM BO30OHOBNEHUU COTPYAHUYECTBA.

RBC daily

«PemOHT 3nexTpoHHO#K TexHuku», Ned, 2008
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YCUJNINTENbHbLIE MOAYJIN POWER
2001 KJIACCA «SUPER-G». CUCTEMbI
YNPABJNEHUA N TUTAHNA MUHMN-
CMUCTEM PHILIPS-FW-C380, C390,
C505, V537.Yacrtb 2

IOpuii MeTponasnoBckun
r. Taranpor

Mb1 npoponxaem 3HAKOMUTb YUTATENEH C MUHUCUCTEMAMMN
Philips-FW-C380. B 3akniounrenbHOM 4aCTH CTATLU, NOCBALEHHOMN
CUCTeMOM YNPABNEHUA U NTUTAHUS YCUAUTENbHbIX moaynei Power
2001 knacca «Super-G» npeacrasneHa cxeMma COeUHEHuR mogenu
FW-C390, pparmenT cxemsl Kpocc-nnarsl 1102, cxema cenexktopa
B8XOAO0RB, PErynaropoB Tem6pa u rpoMKoCTH,

[unarsoctrnka HeucnpaBHOCTeH
MoayJeit P2001 Bo3MmoxHa U B
ABTOHOMHOM peXXuMe; psifi Heuc-
NpaBHOCTEl MWUHHCHCTEM MOXHO
BBISIBUTD TIPH HCIOJb30BAHHH HMX
cxeM coeauHenui (cM. puc. 8,
r/ie IPUBEIEHA CXeMa COeMHEHUIH
mozem FW-C390). Ha cxeme yka-
3aHbl HA3HAYEHUS OCHOBHBIX IIeTiel
MexG604HbIX 1UIelidoB (KryToB),
0603HAYEHHBIX YETHIPEX3HAYHBIMHE
YUCJAaMH, UX JJIMHA M 9UCJIO TTPO-
BoaHuKOB (110cKUe nLeidhb 060-
3HaueHbl aG6peBnatypamu FFC).
Hosb3ysich cxeMaMu COeAMHEHHIH,
MOKHO TPOBEPHUTDH MPOXOXKJIEHHE
HATIPSDKEHWH MUTAHHUS, 3BYKOBBIX
¥ YIPABJISIOIUX CHTHAIOB MEXIY
IaTaMi ¥ 6JJOKaMu MHHHCHCTEM.

B cocraB ycunuTenbHbIX 6JIOKOB
muHucucrem FW-C390 sxoasar
CcJeAVIOMINe OCHOBHBIE TIJIATHI:
niata nepenHeii navemn FRONT
BOARD (1101), «kpocc miaara»
AF9 BOARD (1102), njata Mmar-
autodpona ETF7 BOARD (1104),
MJaTa MPOUTPHIBATENA JHCKOB
CD CHANGER BOARD (1105),
mrara Tionepa TUNER ECO6
BOARD, miarbl rojioBHBIX TeJie-
¢oHoB u kapaoke HEADPHONE,
KARAOKE, a Tarkxe miatsl MOAy-
1 P2001 — LEFT/RIGHT AMP,
MAINS SUPPLY. Cocras nar,
ux OGO3HAYEHHs] U HyMepanus B
JIPYTHX PpacCMaTPHBAEMbIX MUHHMCH-
CTEMaX TMPHUMEPHO TAKHe JKe.

Hazunadenne nemneil Mex6/104-
HBIX coeJWHeHHil Ha cxeMe 060-
3HAYeHbl a66peBHATYpAMU, HTO
MOJKET BbI3BIBATH 3aTPYAHEHUS
IpH NIPOBEJEHUH [JHATHOCTHUKH
HeucnpasHocreil. Ilpusenem pac-
mu@poBKH HEKOTOPBIX ab6pe-
BHATYD, HCIOIb3yEMBIX HA CXE€Max
COEJIMHEHHII PacCMaTpPUBAEMBIX
MHHHCHCTEM.

— Kabeqau 1300, 1301: LEFT/
RIGHT — Bxo[BI J1€BOTO U 11paBO-
ro KaHaAOB YyCWINTENEeH MOIUIHO-
cru (cM. puc. 6, paspem 1306);
NTC — BbIBOA TEPMOPE3UCTO-
pa, BMOHTHPOBAHHOTO B CHJIOBOH
tpancgopmarop 5001 (cMm. puc. 5),
B MCOPAaBHOM COCTOSHMH B I€NH
MOCTOSIHHOE HAlIPsIKEHWe OKOJIO
4,5 B; LOW_PWR_CTRL —
LENb BK/IIOYEHUS IKOHOMHYHOTO
JEXypPHOro pesxuMa (CHrHAl mo-
crymnaer Ha 6a3y TpaHsucTtopa 7311,
cMm. puc. 6); POWER_DOWN —
Lelb KOHTPOJISI HAIUYUS CETEBOTO
HAalpsDKEeHUs!, B UICTIPABHOM COCTOSI-
HHH{ B LN MIOCTOSIHHOE HampsiKe-
nue +7,8 B; CLIPPING — Boixox
JlleTeKTopa neperpysok YM3Y
(xackax Ha TpaH3ucrope 7326,
cM. puc. 6); AMP_ON — curnan
Bmouenust Y M3U, nocrymnaer Ha
BBIBOABI 6 MuxpocxeM 7301, 7302
(cM. puc. 6), B aKTHBHOM pexKuMe
B IleNH NOCTOSIHHOE HampsDKeHHe
okoso +3 B; —Vkk — wnampske-
Hue —33 B st muranus dayopec-

AYOUNOATINMAPATYPA

LIEHTHOTO UH/IMKATOPA Ha TiepeHel
navenu (IOCTynmaer ¢ sMuTTepa
tpansucropa 7200, cM. puc. 5); F1,
F2 — nepeMeHHOe HanpsiKeHue
4,5 B p1s nutaHus ¢uryopecuent-
HOTO MH/MKATOPa, MOCTYIAET ¢ 06-
MoTKE 8, 9 TpancdopmMaropa 5001
(cm. puc. 4, 5); AMP_CS_DC — B
Mojessix ¢ moaysaem P2001 uens He
ucnonayercst; VCD_ON — pemns
BKJIIOUCHHSL HanpsokeHust +12 B
(uenp +12V_CDR, ucTOK TpaH3u-
cropa 7330, cMm. puc. 6); LOW_
PWR_SUP — nanpsukenne +13,5
B crabmimnsaropa 5KOHOMHYHOTO
JEKYPHOTO PEXIMA B HCTTOJHEHH I
21 munucucrem (cM. puc. 5);

— nuteitdnr 1402, 1403, 1800:
CD_SH_DATA, CD_SH_CLK,
CD_SH_STR, CD_SW_INFO —
1 poBble Hely YIpPaB/ieHus, CBs-
spBaoimue CD-mpourpsiBarte/ib
(miara 1105) ¢ cucremoit ynpas-
senusa Ha maare 1101, npoxoast
TPAH3UTOM dYepe3d KPOCC-IJIATY
1102; 12C_DATA, 12C_CLK —
U pOBbIe LENH YIPaBIeHHsI, CBSI-
3BIBAIOMINE CEJIEKTOP MCTOYHHKOB
3BYKOBBIX CHTHaJIOB Ha Iiate 1102
C CHCTEMOH yIpaB/ieHUs Ha IJjaTe
1101 (nocsegoBaTesnbHass UIMHA
12C); TU_STEREO, TU_CLK,
TU_DATA, TU_ENABLE —
1 poBbIe 11NN YIIPaBIeHus, CBS-
3piBatoiue TioHep (miata 1103) ¢
CHCTEMOH VIpaBJIEeHHsI Ha ILIaTe
1101; CD_LEFT, CD_RIGHT —
BBIXO/Ibl JIEBOTO M TIPABOTO KaHa-
JIOB IIPOMTPBIBATEIS IHCKOB;

— mneid 1700: TP_REC_
LEFT, TP_REC_RIGHT — Bxo-
abl Marautogona (mata 1104),
NOAKJIIOYEHBl K CEJEKTOPY HC-
TOYHHKOB 3BYKOBBIX CHUI'HAJIOB
Ha miaate 1102; TP_LEFT, TP_

RIGHT — BBIXOABI J€BOro n
[IPaBOI'O KAHATOB MAarHHTO(QOHA;
— ## — sjeMeHTHI, yCTa-

HaBJuBaeMble B Bepcusax (McnoJ-
HEHUAX) C CHCTEMOH IpOCTpaH-
crBegHoro 3Byvyanus MATRIX
SURROUND. )
Ha nsare mepenneil manesu
(1101) pasmemena cucreMa yrpas-
senust 1 unukain (CY) Mukpocu-
creM. CY obecrieunBaer ynpasJ/ieHue
BCEMH OCHOBHBIMH Y3/IaMH 1 GJ/IOKaMH
MMHHCHCTEM TI0 TIOCJIeJOBATETbHBIM
uHTepdeicaM i OTAETbHBIM JIOTHYE-
cxrM tensiM. Ha pucynxke 9 npusese-
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Puc. 8. Cxema coepunenuit mopgenn FW-C390 (vacrs 2)
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Note : Some values may varies, see respective parts list for correct value.
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Puc. 11. Cenexrop Bxoa08, perynaropsi Tem6pa u rpomxocty (vacrs2)
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Ha 3JIeKTPHYECKas IPUHIIUITHATbHAS
cXeMa CHCTeMBI YIIPABJICHNS MOJIE/TH
FW-C390. Cxems! ynpaBieHus
JPYTHX PacCMaTPUBAEMBIX MOJIeJiei
OTJHTYAIOTCS OT TOH HE3HAUMTETHHO,
OJIeMeHTBbI, OTMEYEHHBIE YEPHBIMU
KBaJIpaTaMu ¥ 3HauKaMu #, *, sB1g-
I0TCSI BAPUAHTHBIMH; X HOMMHAJIBI,
THIBI, OTCYTCTBUE WM HANHYHE
OlIpesiesIsIeTCs] MCTIOHEHNEM MOJE-
Jiefi. B KayecTBe MUKPOIIPOLIECCOPOB
CV 7400 ncnob3oBaHbI CIeAyIone
BUC ¢upwmsr Toshiba:

— Mogeas FW-C390 —
TMP87CS71F /C399S52971, Part
Ne 3139 110 52970;

— Mogeas FW-C505 —
TMP88PU74YF/V14, Part Ne
9965 000 10407;

— moaeap FW-V3537 --
TMP88PU74YF V520853031,
Part Ne 3139 110 53030.

B kauectse ICIIII3Y 7403, no-
MHMO YKa3aHHOTO Ha CXeMe, MOTYT
6BbITh HMCIOJIB30BAHBI MUKPOCXEMBI
M24C02-WMNG6; B HCTIOTHEHUSX C
6s0k0M RDS wa nosuimu 7401 mo-
IyT ObITh YCTAHOBJIEHBI MUKPOCXE-
MbI SAAG6579TN1,/M4, SAA6581T.
Ha noruueckux MukpocxeMax 7404,
7406 Tima 74HC4094D BbinosseHb!
Jeumparopsl KOMaH[[ ympasJe-
HUsI, BKJIIOYAIOIINE WHAMKATOPHbIE
CBETOAMOABI, B COOTBETCTBHH C
YCTaHABJINBAEMBIMU DPeXKNUMaMHU
paboTbl MEUHHCHCTEM. Peryimposka
TPOMKOCTH H [IepeKIIoYeHHe OCHOB-
HBIX PEXKMMOB PaGOTEI OCYIECTBIIS-
eTcs IIOBOPOTHBIMU pyuykamu 1436
(ROTARY), 1434 (JOG) na nepen-
HUX TaHeJsIX MHHHCHCTEM, WM
COOTBETCTBYIOIMMH KOMAHIAMH OT
IAY. Ilpnemuuk curtanos 1Y Bul-
IOJIHEH Ha MuKpocxeMe 7402 tuma
TSOP2236ZC1 ¢pupmer Vishay.

Iouck HeucHpaBHOCTER B CHCTe-
Me yIIpaB/eHUs CJefyeT B IEPBYIO
ouepe/lb HAUMHATb C HPOBEPKH I1PO-
XOXK/JEHUS HAMPSDKEHUN NMUTaHK] Ha
yambl 1 MukpocxeMsl CY. Bee Hanpsi-
>kenust matanus (e +5V6_CON,
+5V6, —Vkk, F1, F2) nmocrymator
Ha CY u4epe3 paspeMm 1401 rutatbi
1101, xabens 1402 u paszpvem 1401
mwiatel 1102 (cm. puc. 8). Yacts
JJEKTPUYECKOH NPUHIMITHATLHOM
cxeMbl kpocc-1uiarel 1102 npusesena
Ha pucyHke 10. JTa cxeMa, mOMUMO
paccMaTpuBaeMbIX MoJiesieil, SBiseT-
cst o6ieit yis1 GOJIBILIOH IPyNIbI ApY-

www.elcp.ru

rux Mozeseit MunucucreM Philips.
I'pynmb! coemuHeHHBIX MEXIY CO-
6oif pa3beMOB Ha CXeMe SBJISIOTCS
BapUaHTHBIMK, B KOHKPETHBIX HC-
HOJTHEHVSIX H MOJEIAX MHHHMCHCTEM
HCIIOJIb3YIOTCS] PA3TMYHBIE PAIBEMBI
u3 rpym. s mogenu FW-C390
HCIOJIb3yeMble pa3beMbl OIIpese-
JISTIOTCSL CXeMOM coequHenuii (cM.
puc. 8). Hanpumep, aisi rpymist
1206, 1203, 1201, 1205 ucnonbayer-
ca paspeM 1206, ans rpynmer 1403,
1401, 1405 — paswvem 1401 u 1.4
Ha mMuxpocxeme 7802 nocrpoeH yaes
1M(PPOBOr0 KOAKCHUAIBHOTO TEPMH-
HaJla /Uit 1ippOBOTO COEMHEHNUS C
BHEIIHUME [JEKOJepPaMil OGBEMHOTO
3ByKa yepe3 pasbem 1801.
IlepBHYHBIM NCTOYHUKOM HAmpsi-
sxerust s temn +5V6_CON sisiisi-
€ercst TpaHchOpMaTop AEXKYPHOTO pe-
xuMa 5203 (eM. puc. 5). B 6osbimei
YacTy HCIOJHEHMI U Momenell Mu-
HHCHCTEM IIOCTOSTHHOE HalpshKeHUe
¢ BbimpsiMutensi 6210, 6211, 6213,
6214, 2213 yepe3 mepembruky 9214
no et LOW_PWR_SUP nocry-
IlaeT Ha KOHTAKT 7 pazbema 1209. B
ycnonHeHusx 21 ucnosb3yercs cTa-
6IIIM3aTOP «9KOHOMIYHOTO» PEXKHUMA
(Low Power supply regulator) na
Tpanaucropax 7201, 7202, a nepe-
Mprka 9214 He ycraHaBimBaeTcs.
Ilpu oTcyTCcTBUM HANpSIKEHUS B
et LOW_PWR_SUP nposepsiior
npenoxpaunureny 1211, 1212, qwoapt
BBIIPSMHTENS U TPAH3UCTOPHI CTa-
6ummsaropa 7201, 7202. Benuunna
HaNpsKeHUsT B LENH 3aBHCUT OT
Hanpspxkennu cetu (npu 220 B B
6OJIBIINHCTBE MCIOJHEHWA Hampsi-
s)eHue cocrassster +9,3 B) u ot Ha-
JHTIUST CTAaGMITH3ATOPA HANPSKEHHS
(B ucrnionuenun 21). Janee 310 Ha-
npsbienne yepe3 Ka6ems 1201 (cM.
puc. 8), pasbem 1304, xonTakT 1
pasbema 1310, xabenn 1301 mocry-
maeT Ha KOHTAakT 1 pasveMa 1204,
¢ KOTOPOrO HOJAeTCS Ha JIMHEeHHbIH
crabmm3sarop 7202 Ha MUKpocxeMe
MC78L05 (cm. puc. 10). Ha Boixoze
crabunusaropa U cHOpPMHPOBAHO
HalpspKeHNe «IeXKyPHOTO» PeXXuMa
+3V6_CON (mpucytcTByer u B
pa6GoueM pexxume). BykBamu «P»
(Provision) Ha cxeMax 0603HaYeHbI
371EMEHTBI IUIAT, OTCYTCTBYIOUIME B
HEePeYHSIX JJEMEHTOB CEPBUCHBIX
pykoBozctB MunucucreM (oaHa u3
0COGEHHOCTEHl TEXHHYECKON JOKY-

mentaimu Philips). IIpu orcyrcrsum
Hanpspokenust +4,8..5,2 B B nenu
+5V6_CON mnpoBepsiioT MUKpOCXe-
My 7202 u pesucropst 3821, 3820.

[lepBUYHBIM HCTOYHHUKOM Ha-
IpsDKeHNs 1A 1eny +5V6 sBisiercs
Boipsimutenb ais enn C1 (eMm.
puc. 5), Hanipsikenue +19,5 B ¢ koH-
takta 6 paspema 1203 yepes xabeib
1200 (cM. puc. 8), pasvem 1302 1o-
CTyTIaeT Ha CTaGIIM3aTOp Hampsuke-
HuA +5,6 B Ha wiate YM3U mMonyist
P2001 (cM. puc. 6), B 3aBUCHMOCTH OT
HCIIOJIHEHUST U MOJIETH MHHUCHCTEM
B KayecTBe 3TOT0 CTaGIIM3aTopa MC-
HOJIb3yeTcsl WM MHKpocxeMa 7318
wy TpaHsuctTopst 7317, 7323, 7324.
ITpu oTcyTCTBUE HAUPSDKEHUS MPO-
BepsIIOT 31EMEHTH! CTAGHIM3aTOPOB 1
npegoxpanurers 1305. [lasee yepes
KOHTaKT 6 paspema 1204, xoHTakT 8
pasbema 1401 maater AF9 (cm.
puc. 10), ka6esp 1402 (cm. puc. 8),
paspeM 1401 wrater FRONT Hanpsi-
sxenue +3,6 B moctymaer Ha cxemy
yrpas/enusi (cM. puc. 9).

Llemu +5V6_CON, 5V6, —VKKk,
F1, F2 sapasorcsa UCTOYHMKaMH
HaNpSKeHWH NUTAHUS CHCTEMBI
yIOpaBJeHUusl AJs CJAeAyuux
nemneii: +E, +F, +G, +H, Fix,
F2x, +LED (cM. puc. 9). Ilpu
OTCYTCTBHH KaKOTO-THOO H3 3THX
HanpsKEeHU# NPOBEPAIOT AHO-
apl 6400—6406, apoccenn 5400,
tpan3ucrop 7411. IIpoxoxaenue
HalpsDKeHWH THTAHUS Ha JIpyrHe
Y3JIbI ¥ ILTAThI MIHUCHCTEM CJIEy€eT
IIPOBEPSTH, OPUEHTUPYACH Ha CXe-
MbI coeaunennit (cM. puc. 9, 10).

IlpunnmnuanbHag cxeMa cesiek-
TOPa BXO/IOB, PETYJISITOPOB TeM6pa
U TPOMKOCTH PacCMaTPHBAEMBIX
MHUHHCHCTEM TIpUBEJEHa Ha DH-
cyHke 11. DTH ajileMeHTBI pacoo-
JKeHbl Ha Kpocc-iate 1102, Vaen
ocHOBaH Ha MukpocxeMe 7501 Tuna
TDA7468 (D) ¢upmbr Philips.
(DYHKIIMOHUPOBAaHUE AHAJIOTHIHO-
ro 6;10Ka 6bLTa PaCCMOTPEHO paHee
B CTaThe aBTOPA 10 MUHNCHCTEMaM
FW-C155,/255,/355/330, moaro-
My 3[leCb He TIPUBOJUTCS.

Jumepamypa

1. Joe Roberts. “Audio
Power Amplifier Fundamentals
Introduction”, 19 November
2005,

2. http:// www.glasswolf.net.
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AMMAPATYPA CBY3M

PAAMOCTAHLLIUA ALAN 78 PLUS —
TUNMUYHDbIA NPEACTABMTEJb
CU-BU TPAHCUBEPOB CPEJHEIO

KJIACCA

Bnapumup Edpemos
r. Eccentyku

Crarpa nocsaweHa paguocraHuuu ALAN 78 PLUS. OaHaxo, 3na-
YMTENbHAN YACTh BOMPOCOB, PACCMOTPEHHBIX B CTATLE, OCO6EHHO B
3AKNIOHNUTENBHOMN HYACTH, KACAETCH HE TOMbKO TeMbl, 0603HAYEHHOM
B ee HazsaHnu. OHKM AKTYANbHBI U NPY PEMOHTE PA3NIMYHOK NPUemo-

nepenaowe TEXHUKMK,

B Hacrosiniee BpeMsi pajuo-
CBSI3b B FPaXK/JAHCKOM JHANA30HE
SIBJISETCA [JOCTYIHOH U TOmy-
JsipHo#i, npudeM B Poccum u B
YKpanHe OHa HCIOJIb3yercsi He
TOJBKO OTAENbHBIMU Tpaxia-
HaMH, HO M DA3JHYHBIMH Npel-
npusitusiMa. Konwuecteo Cu-bu
PaANOCTAHIINI PA3JHYHBIX TUIIOB
pacteT 6picTpbiMu TeMmamu. Cep-
BHUCHOE 06GCIyXUBaHHE, OCOGEHHO
umnoptao#t Cu-bu annmapartypsi,
MMOKa, K COXKaJEeHHIO, He MOCTaB-
JIEHO Ha JOJKHBIH YPOBEHb, YTO
OCOGEHHO YYBCTBYETCS Ha IeEpH-
¢epuu, rie HeT ClEUUATUIHPO-
BAHHBIX TEXHOTOPTOBLIX HEHTPOB.
Ilpu tako#t curyaiuu Jjaiobas HoO-
Bast HH(OPMANUA O IPAKTHYECKOM
OTBbITE OGCTYXKUBAaHUS M PEMOHTA
umrnoptroit Cu-bu ammapatypst
MOJKeT OKas3arbcs nojesnoil, Tem
6oJjiee, YTO HEKOTOPBIE IIPOU3-
BOANUTENH B COIPOBOAUTENBHOM
JIOKYMEHTAlUi He JAIOT IOJHBIX
TEXHUYECKUX JAHHBIX U AOMyCKa-
0T HeTOUHOCTH M omubOKu. Tak,
¢yHKIMOHAbHAA CX€eMa, TPUBO-
JquMasi B MHCTPYKIusX | 1] k paau-
ocranumusM ALAN78+, mpousse-
JeHubiM B Taunanje, 4acTHYHO He
COOTBETCTBYET JIeHCTBUTETbHOCTH.
HerounocTy mMeoTcss U B WH-
CTPYKIMSX K JPYTHM HMIIOPTHBIM
TpaHCUBEpaM NOJ0O0HOTO THUNA,
YTO ¥ SIBUJIOCH OAHON U3 MPHYUH
HallcaHus AaHHOH craThbu. Bo3-
MOXXHO, BapuaHT (pyHKIIMOHATh-
HO# cXeMbl, IpUBeAE€HHBIH Ha
puc. 1, He ujeasieH, HO OH JaeT

6oJiee TOYHOE HPEJACTaBJIEHUE O
Ha3HaYeHUH OTHEJbHBIX OJIOKOB
u pa6oTe TpPaHCHBEpa B IEJIOM.
IJTO NHO03BOJIsET He OIUCHIBATH
cxeMy NMOAPOGHO, a B paMKax He-
60JIbIION CTaThH YAENUTD GOMblIIE
BHUMAaHHUA OCOGEHHOCTAM JIHArHO-
CTHKH M PEMOHTA, ¥ MPEJOKUTD
PSII HECJOXHBIX TEXHUYECKUX
Mep, CHOCOGCTBYIOIIMX TIOBBI-
MEHUI0 HAEHKHOCTH W KadecTBa
pEMOHTA.

CymectByer noroBopka: «Bce,
YTO MOXKET UCHOPTHTBCS — MOp-
TuTCA. Bce, 4uTO He MoOXxer wuc-
HOPTUTBCST — TOPTUTCA TOXKE>.
B panHOM caydae X HeH MOXXHO
JO6GAaBUTb: BCE, YTO JIOMAETCH,
MOXXHO OTPEMOHTHUPOBATDH, €CJIU
npu pa3paboTKe anmaparypel ee
PEMOHT MpeAyCMOTPEH TNPOH3-
BOJUTEJNEM, W KOHCTDYKIHUA 3a
BpEMSI SKCILIYyaTallU! MJIH XpaHe-
HUSI He NOJY4YH/Ia 3HAYHTETbHBIX
MeXaHHYEeCKHX IOBPEXICHUH.
HoctouncrtBo ALAN78+ — xo-
pouiasi PEMOHTOIPUTOHOCTD.
HasecHoit MOHTaX ¥ ZOCTYHHOCTD
K a6CcoJI0THOMY GOJIBIIUHCTBY
3JIEMEHTOB, YCTAHOBJEHHBIX Ha
OCHOBHO¥ NEYaTHO 11aTe, OTCYT-
CTBHE HEHAJEXKHBIX Je(PUIUTHBIX
KOMIIOHEHTOB IPU XOpOIIEM 006-
pallleHUH MO3BOJISIOT 3KCIIyaTH-
pOBaTh TPAHCHUBEPHI HTON MoJeH
BILIOTH IO 3HAYUTEJBHOTO (DU3H-
yeckoro uaHoca. Ilpu aToM cpok
UX CJIYXO6bl 3aBUCUT OT YCJIOBHIA
9KCIJIyaTaUH ¥ MOXKeT ObIThb
IPOJJIeH 33 CUYET CBOEBPEMEHHOTO

W KAYeCTBEHHOTO TEeXHUYECKOTO
06CITy>KUBAaHUS M AKKYPaTHOCTH
NpH TIPOBEJEHUU HEOOXOAMMOr0
PEMOHTA.

HecmoTpss Ha Bce mepeuuc-
JICHHble B CTaThbe HEJOCTATKH,
paauoctannuio ALAN78+ Bo
BCEX CMBICAAX MOXHO Ha3BaTh
«paboyeiil JOMWAAKOH» CpPEIHETO
KJacca.

OBIIME CBEJIEHUS O
KOHCTPYKIIUN, TIAPAMETPAX,
OCOBEHHOCTSAX
IKCIIVIYATAITMI 1 PEMOHTA
PANJUOCTAHIIUN

OcHOBHOe Ha3HayeHWe PAJTUO-
CTAHIIMK: IIPUEM U Nlepejiadya pede-
BBIX COOOIIeHU.

Buzx paborbl: cuMILIeKC ¢ aM-
IJIMTYAHOH MJM Y3KOHOJOCHOMN
YacCTOTHON MOMYJISAIIHEN.

Texnuueckue xapakTepUCTHKH
paguOCTaHIMH, 3asBJI€HHbIE NPO-
usBoguTenem (1):

— AMana3oH YacTOT:
26,965...27,405 MT'n (mogauana-
30H D);

— YUCA0 KaHaaoB: 40;

— cnoco6 ycraHosku (Bbi6opa)
YaCTOTHBIX KaHAJOB M crabu-
JH3alMu YaCTOThI: JUCKPETHO-
IPOrPaMMHPYEMbIH CHHTE3ATOP
gactor (CU) ¢ CHHXPOHHO-
(asoBoii aBTONOACTPOIKOIH YaCTO-
to1 (PLL);

~ PEKOMEHAYyeMbIll Jnaila3oH
pa6ouux temmeparyp: —10...+55°C;

— HaNpSAXeHHe NMUTAHUSA:
13,2 B +15% mNOCTOSHHOTO TOKa
(DC);

— KJeMMa «MHHYC» COelHHEeHA
C KOPIIyCOM TpPaHCHUBEPA,;

— PU-Bxoa,/BbIX01 <«aHTEH-
Ha» — HECHMMeTpHYHbIH (pazbeM
KoakcuaapHoro Tuna SO239 nop
wrrekep PL259 u aHasornuHble);

— ra6apursl: 180 x 35 x 140 Mm;

— Bec: 0,850 kr.

Iepsrie aBa nmapaMmerpa, a
TaKKe YaCTOTHBIN Pa3HOC MEXIY
COCeIHIMMU KaHAJTaMU OTpe/Ies-
I0T B COOTBETCTBUU C HEOOXOIH-
MBIMH TEXHHYECKUMH XapaKTe-
PUCTHKAMU U HPOrpaMMHUPYIOT
NPy IPOU3BOACTBE, a YCTaHAB-
JUBAIOT COTJIACHO INpeJHa3Ha-
YEeHHIO KOHKPETHOH cepuitHoil
mapTuu paguoctannuit. Oxu Mo-
IryT OBITH 3alpPOTPAMMHPOBAHKI
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ATITTAPATYPA CBA3M

Puc. 1. @ynxunonansHas cxema paasocrantum ALAN 78 PLUS
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ANNAPATYPA CBA3U

U yCTAHOBJIEHbI B PaCUIMPEHHOM
papuante (cm. Ta6a. 1). Ya-
cTtoThl kaHaioB <«Poccuiickoit»
CeTKM HAaXOoAATCs B UHTepBaje
26,970..27,860 MTflu, T.e. B
noaananaszoHax D u E, u pac-
cYMTBIBaOTCS 1O (popMmy.ie:

F MTIu (RUS) =
= F MTI'u (EUR) — 0,005 MTu.

Pagnocrannust ALAN 78 Plus,
npoussoauMasi kopnopauyeii CTE
(Utanusa), nmpegHasHA4YeHA AJs
paboThI B rPAKaHCKOM JMala3oHe
(Citizen Band, nasee CB). Ona o1-
BeyaeT MEXKTYHAPOAHBIM HODMaM,
YCTaHOBJIEHHBIM /IS JAaHHOTO KJIac-
ca CUMILIEKCHBIX MHOTOKaHA/IBHBIX
MpHEMOTIEPEAAIOIIUX PaJOCHCTEM.
CepuiiHble TAapTUH PaJHOCTAHIHUH
JaHHOW Mo/eJsid, poJaBaeMble Ha
tepputopuu Poccun odpunnaabHbi-
MM TOPrOBBIMHU IIpeJCTaBHTEJSAMH,
cepruduuMpoBaHbl B MuHHUCTED-
crBe Cssizu POD.

ITo npuHHUNIMAJBHON CXeMe
U yCTPOHCTBY paJMOCTaHUUA
ALAN78+ aBasieTcss YHUBEp-
CaJibHBIM MpUeMoNepeAarIiuM
yCTPONCTBOM-TpaHcHBepoM. IIpu
3TOM HEKOTOpble y3Jbl U 6JIOKH
UCTONB3YIOTCA KAaK B DEXHMe
mpHeMa, Tak U B pexuMe mepe-
nauu (B wacthoctu, YHU, CU,
CcTaGUIN3aTOPB! HANPSKEHUA B
Hensax MUTaHus, U AP.), a YacTto-
Thl KaHaJOB, BbIGMpaeMbIX NpPH
npreMe U nepejaye, COBNAAAIOT.
B nauHOit Moaesu Kakoi-iu6o
PY4HOH TOJACTPOHKHM MM pas-
HOCa 9THX YaCTOT He MPeAyCMO-
tpeHo. Yacrtota V., B pexume
npuema (RX) onpexneasiercs
¢opmyIoit:

FVCOI{}( = FKaHaJl -
— Fp,, (10695 kIm),

a B pexxuMe mepesaun GopMyIoi:

/2.

KaHaja

(TX) F,,,TX = F

Hampuwmep, ana 20 kanazna
nof/Manasona D MexxayHapoIHOl
cerky yactor (cM. Taba. 1):

F,.oRX = 27205 — 10695 =
=16510 xl'n;

F oo TX = 27205/2 = 13602,5 .

OauH U3 BapHaHTOB 3TOH MO-
Jejqu pa3paboTaH cleluaJlbHO
JUISl POCCUICKHMX MOJIb30BaTeei,
YTO MO3BOJSET KpOMe MexXyHa-
POJHBIX YACTOT IIPOTPAMMHPOBATDH
KaHaJIpl Ha YaCTOThl POCCUHUCKOIO
crangapra. [das «poccuiickoi»
CEeTKH 4YacTOThl BCEX KaHAJOB Ha
5 kl'u mxe. /Ins nepexoja B Hee
HAKMMAIOT H y/IEP>KUBAIOT KHONKY
EMG B MOMEHT BKJIIOUEHMS MMUTA-
HUSI IOBOPOTOM PYUYKH DETyJIATOpa
rpomkocTH. [Lisi BO3Bpara B MEX-
AyHApOJHbI CTaHAaPT NOBTOPSIOT
TY e TPOLEeLyPY.

Ilo xapakrepuctukaMm, QyHK-
LMOHAJIbHBIM BO3MOXKHOCTSAM, Ka-

Tabnuua 1. YaCTOTH KOHANOB PACLIMPEHHOTO MEXAYHAPOAHOro cTanpapra ALAN78+

29,665

, 26, 26,515 | 26,965 | 27,415 | 27,865 | 28,315 | 28,765 | 29,215

2 25,625 26,075 | 26,3525 | 26,975 | 27,425 | 27,875 | 28,325 | 28,775 | 29,225 | 29,675
3 25,635 26,085 | 26,535 | 26,985 | 27,435 | 27,885 | 28,335 | 28,785 | 29,235 | 29,685
4 25,655 26,105 | 26,555 | 27,005 | 27,455 | 27,905 | 28,355 | 28,805 | 29,255 | 29,705
S 25,665 26,115 | 26,565 | 27,015 | 27,465 | 27,915 | 28,365 | 28,815 | 29,265 | 29,715
6 25,675 26,125 | 26,575 | 27,025 | 27,475 | 27,925 | 28,375 | 28,825 | 29,275 | 29,725
7 25,685 26,135 | 26,585 | 27,035 | 27,485 | 27,935 | 28,385 | 28,835 | 29,285 | 29,735
8 25,705 26,155 | 26,605 | 27,055 | 27,505 | 27,955 | 28,4053 | 28,855 | 29,305 | 29,755
9 25,715 26,165 | 26,615 | 27,065 | 27,515 | 27,965 | 28,415 | 28,865 | 29,315 | 29,765
10 25,725 26,175 | 26,625 | 27,075 | 27,525 | 27,975 | 28,425 | 28,875 | 29,325 | 29,775
11 25,735 26,185 | 26,635 | 27,085 | 27,535 | 27,985 | 28,435 | 28,885 | 29,335 | 29,785
12 25,755 26,205 | 26,655 | 27,105 | 27,555 | 28,005 | 28,455 | 28,905 | 29,355 | 29,805
13 25,765 26,215 | 26,665 | 27,115 | 27,565 | 28,015 | 28,465 | 28,915 | 29,365 | 29,815
14 25,775 26,225 | 26,675 | 27,125 | 27,575 | 28,025 | 28,475 | 28,925 | 29,375 | 29,825
15 25,785 26,235 | 26,685 | 27,135 | 27,585 | 28,035 | 28,485 | 28,935 | 29,385 | 29,835
16 25,805 26,255 | 26,705 | 27,155 | 27,605 | 28,055 | 28,505 | 28,955 | 29,405 | 29,855
17 25,815 26,265 | 26,715 | 27,165 | 27,615 | 28,065 | 28,515 | 28,965 | 29,415 | 29,865
18 25,825 26,275 | 26,725 | 27,175 | 27,625 | 28,075 | 28,525 | 28,975 | 29,425 | 29,875
19 25,835 26,285 | 26,735 | 27,185 | 27,635 | 28,085 | 28,535 | 28,985 | 29,435 | 29,885
20 25,835 26,305 | 26,755 | 27,205 | 27,655 | 28,105 | 28,5553 | 29,005 | 29,455 | 29,905
21 25,865 26,315 | 26,765 | 27,215 | 27,665 | 28,115 | 28,565 | 29,015 | 29,465 | 29,915
22 25,875 26,325 | 26,775 | 27,225 | 27,675 | 28,125 | 28,575 | 29,025 | 29,475 | 29,925
23 25,905 26,355 | 26,805 | 27,255 | 27,705 | 28,155 | 28,605 | 29,055 | 29,505 | 29,955
24 25,885 26,335 | 26,785 | 27,235 | 27,685 | 28,135 | 28,585 | 29,035 | 29,485 | 29,935
25 25,895 26,345 | 26,795 | 27,245 | 27,695 | 28,145 | 28,595 | 29,045 | 29,495 | 29,945
26 25,915 26,365 | 26,815 | 27,265 | 27,715 | 28,165 | 28,615 | 29,065 | 29,515 | 29,965
C 27 o 40 xaHan pacuer uactotsl o popmyJe: F MIn kanana N = (N — 26)40,01) + F MTI'u kanana 26
40 | 26,055 [ 26,505 | 26,955 | 27,405 | 27,855 | 28,305 | 28,755 [ 29,205 | 29,655 | 30,105
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YeCTBY UCHOJHEHUS W CTOMMOCTH
JAHHYIO MOJeJb YCAOBHO MOXHO
OTHECTH K TPAaHCHUBEPaM CPEeIHEro
kaacca. ITostomy oHa mosyumna
IIMPOKOE PACHPOCTPAHEHUE CPEIU
nosb3osaresett CB paauocsssu.
[Ipuaem, B Poccuu ee ucnosssyior
Kak (u3uyecKue JUIA IS 11€PCo-
HaJIbHOH PaANOCBsI3H, TAK U IOPU-
JUYECKHe, CO3/1aBasi Ha ee OCHOBE
pas3uyHbIE CETH OTEePATHBHON H
aucneryepckoir cBsasu. Ilomsrue
«YHHMBepCaJIbHbIHl TPAaHCHBEP»> B
JaHHOM CJIy4Yae TaKXKe O3Hayaer,
4YTO OH MOXeT OBbIThb HCIIOJIb30-
BaH HE TOJbKO KaK MOGWIbHBIN,
HO M B COCTaBe CTal[HOHAPHOIH
PaZzMOCHCTEMBI, THUTAEMOH OT OT-
JIeJIbHOTO CeTeBOro GJI0Ka muTa-
HHS, JTUO0 Pe3epBHOTO aKKyMy-
aaropa. [Lis aToro mpuMmeHeHus
(pMpMa-TIpOM3BOINTEIH TIPE/IIaraeT
CTaGU/IN3HPOBAaHHBIE MCTOYHUKU
nutaHua K-cepum, a Taxxe psn
Mojesiell CTAallMOHAPHBIX AHTEHH
C PasaMYHbIMU KoapdunueHTaMu
ycuaeHus. J1a ke HUpPMA TTPOH3-
Boautr CB-tpancuBepm ALANTS,
ALAN48+ u ALAN48EXCEL, no
(pyHKIHOHATBHOI cxeMe GIU3KKe K
paccMaTpuBaeMoii Mozesu. [pyrue
U3BEeCTHBIE (DUPMBI TaKXKe Mpo-
u3BoAAT CB-tpaHcuBepri, umero-
e HOJ06HYI0 (PYHKIHOHATBHYIO
CXeMy, I[e HCIOJb3YIT GJIOKH C
O/IMHAKOBBIMU Hau60JIee yAauHbIMU
TeXHHYECKUMH DeLIeHHSIMH,
OcHOBHBIE 3JIEKTPUYECKHE
napaMeTrpbl alnapaTypbl CBSA3H
PErJiaMeHTHPYIOTCS HOpMaMu H
JOKYMEHTaMHU, NPUHATBIMH I'O-
CyJapcTBaMH, Ha TEPPUTOPHH
KOTOPBIX OHA MOJKET TIPO/IaBATHCS
1 3KcHayatupoBatbcsi. B Poc-
cul aro — <«lIpaBuia mpogaxu,
PErUCTpAMH M 3KCIJIyaTaluu
IOPTATUBHBIX NpHEMONepena-
MUX pajuOCTaHUMily, pasmen 4,
INpunoxenue 1 — <«Tunossie
XapaKTepUCTHKU PAJUOCTAHIUH
auamasona 27 MTIu» [2]. B cea3u
C 4eM I0JIb30BaTessiM afnnapa-
Typbi CB-cBsisu u mepconasy
NpeAnNpUATHH, 3aHUMAOMUAXCA
ee OGCTYKHBAaHHEM H DPEMOHTOM
clelyeT PYKOBOJICTBOBAThCSI YKa-
3aHHBIMK HODMaMH, CJIeJs 32 TeM,
4TOODbI 3HAYEHHS perJaMeHTHpye-
MbIX HapaMEeTPOB He BBIXOAMJIH 32
YCTaHOBJIEHHbIE TIPeJebl.

K nocrouncrBam Mogenm
ALAN78+ MOXHO OTHECTH WpPO-
CTOe yIpaBjeHue, HaJWYHE JO-
HOJIHUTE/IbHbIX CePBUCHBIX (YHK-
HUH 1 BO3MOXKHOCTEH KOHTPOJIA.
Muorodyuknuonanpusii YKKI-
aucniieit, kxpome uHbpOpPMAIUY O
CeTKe, HOMepe KaHala U PexXuMax
paboTHI, IpU MpHEME MOKa3biBaeT
YPOBEHb CHTHala S-MeTpa, a mpu
nepegadye — YypOBeHb CHTHaJIa
Ha BBIXOJe IlepelaTyHKa, 4To T0-
3BOJISIET KOCBEHHO CYJIHTh O €ro
BBHIXOJAHOH MOIIHOCTH W OTepa-
TUBHO NIDHHSTb MepBl B CJyvae
BO3HUKHOBEHHS] HEUCTIPABHOCTH
B aHTEHHO-(PHAEPHOM YCTPOHCTBE
6o B camoM Ttpaucusepe. B [2]
HPUBEJEHBI HEKOTOPBbIE 3JIEKTPH-
4EeCKHe [apaMeTpbl TPAHCUBEPOB
JAHHOH MOJEJH, BEPOSITHO, M3Me-
PeHHbIe ONBITHBIM MyTEM:

— 4yBCTBUTeAbHOCTH RX
0,3 MxB;

— IUHAMMYECKH AMaNa30oH 1o
61okupoBaunio 75 ab;

— IUHAMMYECKUi AUANa30H 1o
unTepMonyasiumu 63 1b.

C ydueroM 3TMX mapaMeTpoB,
yao6ctBa paboThl, Au3aiiHa u
IeHbl, 3TOH MOJenu JaHa Mak-
cHMaJibHasi dKCIepTHasi OL€HKA
S 6amnoB,

Henocrarkamu TtpaHcusepa
SIBJISTIOTCSL:

— HeHaAeXXHast 3aluTa Ilernei
MUTAHUS OT aBapUilHBIX CHTyanuH,
BbI3BAHHBIX OMHUGOYHBIM MHOJA-
KJII0YeHHEeM HJIN HEHCTPaBHOCTHIO
UCTOYHHKA THTAHUS;

— HeHaJlexxHass pa6Gota mnpu
OKPY>KaIOIlel TeMIIepaType Bhillie
+25°C;

— HEBBICOKOEe KauyeCTBO 3BYKa
U HEHaJeKHOCTh UITATHOTO JUHA-
MHK3,;

— HOBBINIEHHbIN YPOBEHb IIIy-
MOB U IIETYKH B peXiMe TpueMa
FM, 4r0o npu Hanwumu momex u
3a/lepKKe cpabaTbIBaHMSI LIYMO-
IOJaBUTENS yTOMJIsIeT Tpodeccuo-
HAJIbHBIX OMEPATOPOB.

IIpensiaraeMeie nasee A0pa6oT-
K IO3BOJAT NOBBICHUTH HAJIEX-
HOCTDb paguocTtannuit, OCHOBHBIE
5JIEMEHTbl NPHEMHHUKA U Tepe-
farynka, CPU u CY pacnosara-
10TCS Ha o6miedl mevyaTHOH miare,
KOTOpasi YCTAaHOBJEHA B ILIOCKOM
MeTaLIM4eCKOM KOPILyCe C ABYMsI

KPBINIKAMH, 4YTO HPH PEMOHTE
ofecmeynBaeT yAOOHBIH AOCTYI
K HUM H K uX BbiBogaMm. Crexayer
06paTHTb BHUMaHHE, YTO IMPOM3-
BOZMTENN BHOCUJIM H3MEHEHUS B
HeKoTopbie cepun. Ioatomy ane-
MEHThI, TOKa3aHHbie HA HPHHIU-
NHaJIbHOH cxXeMe H 0603HaYeHHbIE
Ha IjlaTe, MOTYT OTCYTCTBOBATb,
au60 BMECTO HHX MOTYT GBITh
yCTaHOBJIEHBI TlepeMbIYKH. Tak,
B HEKOTOPBIX CEepHSIX OTCYTCTBY-
oT: pesucropsl R309 (100 Om),
R312 (3aMeHeH mepeMbIuKoOi),
tpansucrop Q201 u amox D202
(BMECTO HUX yCTaHOBJIEHa Tepe-
MBIYKa MEXIY COOTBETCTBYOUIAMHU
IJIOMaAKaMH Ha ILIaTe).
OCHOBHBIM 3JieMeHTOM O6JI0Ka
VIIPaBJEeHUS! U MHIUKAIMH, a TaK-
xe CU ¢ ®AITY (PLL) apasiercs
muxponponeccop CPU IC101
(LC7232). CrabuiabHocTb mo6oit
U3 YacTOT, BBIPAOATHIBAEMbIX CHH-
TE3aTOPOM, OINpedessieTcs CTabuIb-
HOCTBIO YaCTOTbI BCTPOEHHOTO B
MHKPOCXeMY OINIOPHOTO reHepaTopa
C KBapleBbIM pe3oHaTopoM X401,
Ero wactrora — 4,5 MI'u — To4HO
YCTaHABJIUBAETCS MOACTPOEYHBIM
kouaeHcaropom CT401. Ilpu axc-
IJIyaTallii TPAHCHBEPA TOYHOCTD
YCTAHOBKU M CTaGIIbHOCTD YacTOT
JKeJIaTebHO TIEPHO/INYECKH TIPOBe-
psitb. Hacrora reHeparopa MOKeT
H3MEHSIThCS 110 HECKOJIBKNM ITPUYH-
HaM: BCJIEACTBHE YAapOB U BUOpa-
L[UH, OT Pe3KHX NepenaioB TeMile-
paTypbl, OT OKHCJEHUSI 31eMEHTOB
IIpY [IONA/JIaHU HA HUX KaKOH-IH60
SKUAKOCTH MJIM TIPH BBICOKO# BIasK-
HOCTH Bo3zayxa. UYaile Bcero atu
HPHUYMHDBI BBI3BIBAIOT U3MEHEHUS
eMKOCTH KoHjaeHcaTtopoB C407,
C408, CT401. Tlocmeaunit Gosee
HOABEPKEH 3TUM BO3AEUCTBUSM U
MOXeT BHOCHTb HauGOJbHIVIO He-
CTaGUIBHOCTD, BBIPAKAIOILYIOCS B
PE3KHX CKauKax 4acToTel. B atom
cJIydae ero Heo6XOINMO 3aMEHHTh.
B nannoit Momenu mcnosb3yercst
MOJCTPOEYHBIN KOHJEeHCATOp (hup-
Mbl MuRata TZ03 (user kopmyca
kpacubiit). Ero TKE — N750.
[ 3aMeHBI JIyulie UCIOAb30BATDH
N450 (posoBbiii) sToit xe up-
Mbl. VcroJsb30BaTh OTeveCTBeH-
Hbi€ NIO/JICTPOEYHbIE KepaMUYecKue
KOH/IEHCATOPbI HEXKeJIATeTbHO, TaK
KaK OHH B GOABIINHCTBE THI'POCKO-
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Puc. 2. PacnonoxeHue u Ha3HA4YEHKE BLIBOAOB MUKpONpoLeccopad

Ta6nmua 2. ALAN 78 PLUS IC101 (LC7232). Npoueccop MAXON 2204446A

2 TEST 2 2,2

3 TX 2,2

4 PA 2,2

S WX 2,2

6 BAT 2,2

7 BEEP 2,2

8 WX OUT 2,2

9 |PWR LOW 2,2
10 UL 2,2
1 TX INH 2,2
12 AM OUT 2,2
13 SCAN IN 2,2
14 PS SEL 2,2
15 SEL 1 2,2
16 SEL 2 2,2
17 SEL 3 2,2
18 SEL 4 2,2
19 BAND 1 2,2
20 BAND 2 2,2
21 BAND 3 2,2
22 BAND 4 2,2
23 PS OUT 2,2
24 | PSMUTE 2,15
25 U/D 2,15
26 TS5 4,4
27 T3 ]
28 T3 4,3
29 T2 0,1 S METER 0,03
30 T1 0,1 LCTR 0 GND
31 VDD 4,5 HCTR 0 GND
32 KI'3 0,02 SNS 4,4
33 KI2 0 VDD 4,4
34 KI'1 0 WX IN 0 GND
35 KI 0 0 CB IN 1,9
36 LIGHT 0 VSS 0 GND
37 0,1 PD WX 0,3
38 0 PD CB 0,9
39 0 TEST 1 0 GND
40 S 24 2,2 X OUT 2,14

IOMYHBI U HeHagexxHbl, CaM KBapil
PEIKO BBIXOAUT W3 CTPOSi, HO HPH
JJIMTEJbHOH 3KCIUIyaTallly 10 TeM
JKe IPUYMHAM MOXKeT U3MEHWTD
CBOIO 4acToTy. B pasnuunbIX ce-
PHUAX MOTYT OBbITb YCTAHOBJIEHBI
pasHpie MOANGUKALNN MUKPOIIPO-
reccopa, HMelolHe OJUHAKOBOE
pAacIoJIOXKEeHHEe W Ha3HA4YeHHEe BhI-
BOJOB, HO 3allpOrPaMMUPOBaHHbIE
[IPOU3BOJUTENSIMH T10-Pa3HOMY,
B 3aBHCHUMOCTH OT TEXHHYECKUX
HOPM, NPHHATHIX TOCYAapCTBaMU
PerHoHOB, I'Je IPeANoJaraerTcs
peaJin3oBbIBATh U HCIIOJIB30BAThb
AaHHble cepuu. IlpmyeM, Heko-
TOpbl€ IPOLECCOPBI MOTYT MMETb
60siee MMPOKYE TOTEHIHAbHbIE
BO3MOKHOCTH, KOTOpbIE HEJb3sl
peanu3oBarb 6e3 cHelUHaJbHOH
Aopa6oTKu TpaHcuBepa. B cBA3M
C 3TUM B PaAMOJIOOUTENbCKUX HC-
TOYHMKAX HHGOPMAIUU HMEeTCs
MHOTO IIpeJIOXKeHuit 1o JopaboTKe
CB-tpancuBepos. Ho ux pesyib-
TaTbhl YacTO IOJIYYEHBI ONBITHBIM
nyteM. Tak kak noiHyo nHgopMa-
IIHIO O BO3MOKHOCTSIX KOHKPETHOT'O
[Ipo1eccopa, yCTAHOBJEHHOTO B
JaHHOW Cepui, TIOAYYHTb TPY/IHO,
4Jacrb IpeJJIOKeHHH He JaeT To-
JIoKuTesapHOTO ahdeKTa B TpaHC-
uBepax Apyrux cepuit. B cepusx
TpaHCHBepa, IPOU3BOAUMBIX B
Taunanze, ycTaHOBJIEH IIPOLECCOD
MAXON 2204446A. B Tabauie 2
OpHBEJeHbl ero PeKUMBI 10 II0-
CTOSIHHOMY TOKY.

WX KOHTPO/b IPU ANATHOCTHKE
noMoraer OBICTpee OTBICKATh He-
MCIPaBHOCTb KOHKPETHOTO 6JI0KA.
[laHHbBIe OTYYEeHbI [IPU TECTUPOBA-
HUH HECKOJIbKHX paGoYuX TpaHC-
uBepoB B peskume FM, kanan 9d,
IIPU BKJIIOYEHHOM IIyMIIOAaBUTENE.
Ha puc. 2 nokasaHo pacmoJioxe-
HH€ ¥ Ha3HayeHHe BBIBOJOB OHOTO
13 COBpEMEHHBIX BapUaHTOB HO-
A06HOTO TIpoleccopa, KOTOpbiii
TakXe HCMOJIb3yeTCs B JPYTHX
Mozenax, Hampumep, ALAN 48
EXCEL.

IIpu pa6oTte c MUKpOMNpOIECCO-
POM ciieayeT cobJIIoaTh OCTOPOXK-
HocTb. CraTHyeckoe 3JjieKTpHUe-
CTBO WM NOTEHHHAJ, CIyYalHO
NONaBIMU# OT He3a3eMJEHHOTo
H3MepHUTeJbHOrO npubopa HIK
NasiIbHUKA, MOTYT BBIBECTH €ro
U3 CTpOSl.
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HEUCIIPABHOCTH B HENSX
NUTAHUSA

HewucnpaBHOoCTH B 1iensax nuTa-
HHUSL CIydaloTcsl HamboJsee 4yacro,
npuyYeM UX NPUYMHAMHU HEPeaKO
ABJIAETCA HecOOJII0IeHNEe 3JIeMEH-
TapHbIX TPe6OBAaHHH U MHCTPYK-
1Mit, 1 He6PEXHOCTD 10Jb30BaTe-
neit. B o6meM Buge mogpo6Ho sTH
BOIIPOCHI y3Ke ObLIN PacCMOTPEHbI
B [3]. IloaToMy panee o6parum
BHUMaHUE HA KOHKPETHbIE He-
MCIPAaBHOCTH, XapaKTepHbIE s
JaHHOU MOJeJH.

[Aasa HopMaabHO# paboTh
TPAHCHBEPA HATIPSKEHUE UCTOYHHU-
Ka MIUTAaHUS JOJDKHO HAXOAUTHCS B
npenenax 12..14,2 B. Tlpu stoM e
clelyeT UCTOJIb30BaTh He CTaGUIN-
3MPOBaHHDIE CETEBbIE MCTOYHHKH
MUTaHHSA, TeM 6oJiee ¢ BBICOKUM
YPOBHEM TyJbCaliMif, a Takxke C
HU3KOH MOMEXOYCTOHYHMBOCTHIO.
Ilepen noakoueHneM TpaHcuBepa
K 6OpTCETH aBTOMOOHIS Xeja-
TEJIbHO IPOBEPUTH HAIPSIKEHHE H
paboTy 3/1eKTPOOGODPY/I0BAHNS TIPH
3aBelcHHOM jJBurarese. Ilurasue
creflyer MOAKIIOUATh ABYMs MPO-
BOZaMH: «IuToC» (KpacHbiit) — He-
MOCPECTBEHHO K aKKyMYyJSTODY,
«MuHyc» (YepHBII) — K Macce,
BO/IU3M LIHHBI, COeJUHAKNIEH
KJIEMMY «MHHYC» aKKyMyJISITOpa C
KopiycoM aBroMo6uiisi. IIposoza
JIOJIXKHBI OBITh IOCTATOYHOTO Ceye-
HUSA, a BCe COEAMHEHHS — Halex-
HBIMU, 4TOOBI O6GeCreuuBaTb M-
HUMAJIbHOE TIaJIeHUe HallPsyKeHUs
[pH MaKCHMAJIBbHOM HOTPe6IsseMoM
TOKe B pexxuMe nepeaaun. O6pa-
IAsACh B MACTEPCKYI0, HEKOTOPbIE
[0JIb30BATEIM YTBEPKAAIM, YTO
IIpK [IEPBOM K€ TMOJK/TIOUEHUH K
60pTCeTH aBTOMOGWIIA MCIIPABHBIIT
[0 3TOTO TPAHCHBED HE BKIIOYHJ-
csi. BeposiTHOCTD nepenomocoBku
IUTaHusl OHU MCKmodamu. OaHa-
KO, TIPH OCMOTPE OCHOBHOM ILIATHI
ALAN78+ o6HapyxuBaiuch 06-
PBIBBI ABYX JOPOXEK, COeIUHSHIO-
IUX IPOBOJ| IIUTAHUS «MHHYC» C
OCHOBHOH 4YacTbio OGHIEH INHHbBI
Ha mjate. JleficTBUTENIbHO, 3TO
MOIJIO HPOM30UTH IO CJIeAYIOIUM
HpHYHHAM:

— 6€3 IepenoJIIOCOBKH, BCAe-
CTBHE TOI'O, YTO HEOTbITHBIE 110.Ib-
30BaTeJU MOJAKJIOYAJIH IIPOBOJ
«MMHYC» OT TpaHCHBepa HeEmo-
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Puc. 3. Cxema nopa6oTkmu 3auinTsi Leneit nuranus

CPEJCTBEHHO K KJeMMe aKKyMy-
JSTOpa, He ofpaniasi BHHMaHHSA
Ha Ka4yecTBO KOHTAKTA LIHHBI,
COEUHAIIEH ee C KOPIYycoM
aBTOMOOWJISA, MO0 NMPH HATHYMK
B UX aBTOMOOWJIE CIENHAJbBHOTO
BBIKJIIOYATESA «<Macchl» (3);

— B HHBIX CJy4Yasix, BCJej-
CTBHE TIEPENOJIIOCOBKH, H3-3a He-
Ha/IEXKHOCTH 3JIEMEHTOB 3aIMThI 1
CaMoro €€ IIPUHIINIA, BBIGPAHHOTO
pa3paboTYNKaMU [ePeropaT Te
JKe JOPOKKH.

Ilpu Hemocpe/JCTBEHHOM MNOA-
KJII0YeHnu 6e3 BHEHIHETO IPeo-
XpaHutenas, aubo 3aMeHe ero
HEMapKUDOBAHHBIM, BbIAEDPKH-
BaIOIINM OOJIbITION TOK, 3alUTHbIH
auox D531 repsier mpounocrts
Au60 MOJHOCTBIO PA3PYIIAETCS.
IIpu atoMm, eciau BOCCTaHOBHUTH
coeJUHeHUe, He 3aMEHHUB [UOJ
D531, rpancusep 6yaer pa6oratn,
HO TIOC/IE[ICTBUSA OYEPEHON nepe-
TIOJIFDCOBKU MOTYT OKa3aThCs sl
Hero karactpoduveckumu. Ilpu
3TOM M3 CTPOSL MOTYT BBIHTH TPaH-
auctopbl Q211, Q415 (2SC3198),
crabuwurpoust DZ201, DZ401,
pesucrop R225 (10 Om, 0,5 Br),
YCTaHOBJICHHDBIE B CTAaOUIN3aTOpaXx
HanpsKeHus1, a takxke Q416 u
DZ402. Nmenucy cnyyam, xorja
O 3TOH Ke TIpUYMHE, BCJEACTBHE
HEUCIPABHOCTH TPAH3UCTOPOB B
cTabuUNM3aTOpax HANPSKEHUS, U3
CTPOSI BBIXOAMJ MHUKPOTIPOIECCOD
IC101. [ns sammrsl mpoleccopa
OT NOZOGHBIX CAYYAMHOCTEN Ha BbI-
Xo/le cTabHIN3aTOPa ero HHTaHus
(+5B) xenaTesbHO YCTaHOBUTD
JOTIOJTHUTENbHBIH CTaGUIUTPOH
WU 3alUTHBIA AMOA C COOTBET-
CTBYIOIIMMK IIapameTpaMu. Ecam
B MOMEHT HeNpaBWJIbHON IOZauu
MUTaHUST TPaHCHUBED BKJIOYEH, a
OpeIoXpaHuTend B HenK MHTaHUs
OTCYTCTBYET, 60 HEKOTOPOE Bpe-
Msi JIEPXHUT NEeperpysKy Mo TOKY,
Bcaen 3a guopoM D531 mommmo

57E€MEHTOB, YKa3aHHBIX BhIIE, U3
CTpOs MOTYT BBIHTHU:

~ 3JIEMEHTHI PeTyJIsATOpa MHTa-
Hust YM TX (650 42);

— Mukpocxema IC103 8 YHY
(610x 15), Tpansucrop Q201;

~ DJIEKTPOJIUTHYECKHE KOH/IEH-
caTopsl, npuueM, C233 noBpexga-
eTcs yarie.

IToaromy, ecau dakrt nepeno-
JIIOCOBKH YCTaHOBJIEH, YKa3aHHbIE
3J7IEMEHTBHI CJIeJyeT MPOBEPUTD.

JlopaGoTka cHCTeMBbl 3alMTHI

s yBesnudenus obmei Ha-
JIEXKHOCTH CHCTEMY 3aIUTH MOKHO
Jopaborars. Ha puc. 3 nokasana
NpaKTHyecKass cxeMa Jopaborki,
KOTOPYIO MOKHO HCTIOJIb30BaTh He
TOJIBKO ZAJSI JIAaHHOU MO/, HO
n B apyrux CB-paauocranuusx,
HMEIOIUX H0J00HOe MOCTpoeHHe
puIbTpa NUTAHUS.

IIpaxTyeckoe BBITIOJIHEHHE J0-
PaGOTKHU He BbI3bIBAET TPYIAHOCTEH,
TaK Kak Ha OCHOBHO# ILIaTe JOCTa-
TOYHO CBOGOJHOTO MecTa, Hesazeh-
CTBOBAHHBIX OTBEPCTHH C KOHTAKT-
HBIMH MJIOLIAAKAMH JJIsT KPETUIEHUS
JAONOJHUTEADbHBIX IPOBOAOB H
3/1eMeHTOB 3anuThi. Ipeiaraemas
A0paBoTKa IOMHMO YBEJWYEHHUs
Ha/JeXHOCTH 3all[AThl IIOBBIIIAET
3¢ deKTUBHOCTD (PUIIBTPA MUTAHMS.
C 270l 1EeMbI0 eMKOCTh JIONOJAHHI-
TEJIbHOTO 3JIEKTPOJIHTUYECKOTO KOH-
nencaropa C1.1 MOXXHO yBelmYuTh
a0 1000 mx®. IlpoBox mnuranus
«MUHYC» (YEPHBIIi) JIydIle OT/IeUTh
OT OO11IeH IIUHbI MHTAHKS TPAHCHBE-
pa, BbIpe3aB BOKPYI HEro C/ou
(posbru Ha 1LTaTE, A 3aTEM COEIUHHUB
MX HepeMblYKOH-TIPeI0XPAHUTEIEM
FU1.2 u3 MeHO# IPOBOJIOKY AUa-
mMetpoM 0,18 MM muHoilt 1,5..2 cM.
Ilpenoxpanntess FU1.1 moxHO
U3TOTOBUTb, HAMOTAB MERHYIO IIPO-
BOJIOKY AuamerpoM 0,12 MM Takoit
’Ke JUIMHBI HaupuMep, Ha BBICO-
KooMHbIl peaucrop MJIT 0,5 Br
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3 4 5 6

Puc. 4. NepenHsas naxHenb TpaHcMBepa

wian o600l TOAXOAAMMHA KapKac
¢ seiBogamu. [locsie Tako# mopa-
6OTKM DEMOHT TPaHCUBEDPOB, IIOJ-
BEpraBIlluXCs EPETIOIIOCOBKE, Kak
[IPaBUJIO OrPAHMYMBAETCS 3aMeHOU
oHOro U3 mpejoxpaHuTesnedl. B
Tabsiniie 3 TpUBEIEHbl JaHHbIE KC-
NBITAHUH TPAHCHUBEPOB J0 U IOC/e
jopaborku. OHU HOIy4eHbl IIPY He-
HU3MEHHOM II0JIOKEHUH PEryJsTopa
RV204.

Ecniu aseMeHTBH! peryJasTopa
B 6GJ0Ke 42 BBIIJIU U3 CTPOSA
[0 JPYroil NpUuYuHe, HAIpUMep,
BCJIE/ICTBUE IIepeTpeBa, 4TO Xa-
PaKTepHO [UIS1 JAHHOW MoJesu
IpHU TOBBIIIEHHOW TeMIeparype
Boaxyxa (6osee 25°C), TpaHCHBED
BKJIIOYAETCS, JAUCIAeH CBETUTCH,
S-meTp pa6oTaer, HO 3ByKa HeT. B
pexxuMe nepeaaun Het PU curnata
Ha BbIxozie Y M, Ha 4TO yKa3bIBaeT

Tabnuua 3. a). MapameTpbl TPAHCUBEPA NPYU PAISTUUHBIX HONPSKEOHUAX
nuTanus (xavan 9d, B pexxumax AM n UM 3HaueHus napamerpos NpaKTu-

Yeckn OAMHAKOBbIE)

B pexume npuema
6e3 HY curnana

Cpennsist rpomkocts HY

B pexume mepenaun 6e3 Mopyssiiuu HY curnana

BoIxozHas MOUIHOCTH IlepefaTyka, Br

[ 84 | 98 | U

Ta6nmua 3. 6). Mapamerps: nocne AOPaBOTKYN CUCTEMBI 3AUUTHI O NUTAHKIO

xu RV204

R

(puc.) 6e3 nopcrpoii
"

B pexxume npuema
6e£ HUY curnana 0.3 0,32 0,33
Cpennsisi rpoMrocts HY 0,7 0,7 0,7
B pexxume mepegaun Ges Mopyasiiuu HY curnama| 1,42 1,35 1,7
BoixogHasi MOLIIHOCTD Hepejaryuka, Br

[ 78 | 92 | 109

Tabnuua 4. Pe)Xumsl 3N6MEHTOB perynaropa HanpsoxeHus (6nok 42) 8 Bonerax

Tpanaucrop | 2SC3198GR 5,9 5,9 Ipuem
Q212 n-p-n 5,4 3,9 10,5 Ilepenaua

Tpansucrop | 2SA1266GR 12 11,5 5,5 IIpuem
Q213 p-n-p 11 10,5 5,4 Iepexaua

Tpausucrop | 2SB1367Y 12,6 12 12,6 Ilpuem
Q214 p-n-p 11,8 11 11,6 Ilepenaua

HHAUKATOP. [uarHocTuKy caexyer
HAYaTh C MPOBEPKH DPEXKUMOB Ha
aneMeHTax peryJsaropa. Ilpu atoM
HaNpsDKeHNe MCTOYHUKA MUTAHUS
JIOJKHO 6bITh He Menee 12,6 B, a
PEXKUMBI TIPUMEPHO COOTBETCTBO-
BaTh YKa3aHHbIM B Tabmuue 4. Cie-
nyer o6paTuTh BHUMaHHe, YTO NIPH
HEMCHPaBHOCTH TpaHauctopa Q213
HalpsKeHNe Ha CTabUJIHTPOHE
DZ7202 moxer nonusnutbes 1o 1,5 B
(B™MecT0 5,6...5,9 B), uTo oum6o4HO
MOXKHO MIPUHATH 33 HEHCIIPABHOCTD
3TOTO CTaGUIMTPOHA WK PE3HCTOPA
R231. Cnenyer ydectb, 4TO TpaH-
auctopsi peryastopa Q212 u Q213
JIake TPW HOPMaJibHOW paboTte
CXeMblI CHJIbHO HarpesaioTcs. Q213
yaie BbIXOAUT U3 cTposi. VMeercs
MOJIOKUTENbHBINA OITBIT UX 3aMeHbI
OTE€YECTBEHHBIMU TPAH3UCTOPAMHU
KT814B.

Oprasbl ynpaB/eHHSI U KOH-
TPOJISL

OpraHbl ympaBieHUs] U KOH-
TPOJISL PACIIOJIOKEHBI HA Tepe/IHeH
MaHeIM W MOKa3aHbl Ha puC. 4,
rae:

— 1 — CHANNEL — nepe-
KJII04YaTesib KaHAJIOB;

— 2 — LCD — mucneit ¢ noji-
CBETKOII;

-3 — EMG — Henocpea-
CTBEHHOE BKJIIOYEHNE aBapHHHOIO
KaHajia, onpeiesisiercsl HOA0KeHU-
€M HEPEMbBIYEK HA OCHOBHOM TLIaTe.
IIpousBozuTE M YCTAaHABAUBAIOT
CHY D, smisoam 28..32 CPU.
Moo ycrawosutb CH19 D, Bbi-
Boanl 29...33;

— 4ud — Q.UPuQ.DOWN —
JTHCKPETHOE TIEPEKJTIOUeHIEe KaHATIOB
U CETOK BBEPX,/ BHU3;

-6 — AM/FM — Bw6op
BUJIA MOIYJISLIUHY;

— 7 — SCAN — ckaHnpoBa-
HHE KaHAJIOB 0 BCEMY aManaso-
HY;

— 8 — SQUELCH - peryas-
TOP IHYMOTIOABUTEJIS;

— 9 — ON/OFF VOL — BnrI-
KJII0YaTe b MHUTAHUS, PETYISITOP
rpoMkoctd RX.

DJIeMeHTB! KOHTPOJISA U yIPaB-
JgeHusi, a takxe pasbeM 10 gna
TIO/IKJIFOYEHHS TAHTEHTDI BHIBE/IEHBI
Ha Iepe/IHIO TaHe b TPAaHCHBEpA.
Hucmielt ¢ noacseTkoit 2, KHOM-
ku 3..7 u pazpeM 10 cMoHTHDOBA-
Hbl Ha JABYX He6OJIbUIMX IIaTax.
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s cHATHA nepesHeil naneau
Heo6XO0JUMO CHSITD ILTACTMACCOBbIE
PYYKH C 3JIEMEHTOB yIIpaBJeHus 1,
8 1 9; OTKPYTHTb U CHATH TaliKu
kpemenus 11, a Takke raiky
MukpodoHHOro paspema 12, Or-
KPYTUTb GOKOBble BUHTBI KpeILie-
Hug 14.

Ilpu 3amMeHe JaMn MOACBETKH
aucnies B101, B102, B103 (na
NPHHIMIHANBHON cxeMe OHH 060-
3HaYEHb! KAK CBETOAMOJBI) MOTYT
BO3HMKHYTb 3aTpy/HeHus. Bpi-
TIOJIHUTD 9TO HPOILE BCETO CIEAYIO-
muM o6pa3zoM. CHSTh nepenHIon
naHesb, OTKPYTUTb caMopesbi 15
KPEIlJIEHHUs] ILJIAThi; OTHasATh OT
I/1aThl JIETIECTKU KPETUIEHUSI, BbITa-
HIMTh METALIMYECKHil JepiKaresib
aucres. 3areM, aKKypaTHO OTO-
JABHHYB JUCILIEH OT ITaThl HA MaK-
CHMaJ/IbHO BO3MOXKHOE PacCTOSHYEE,
3aMeHHTb HEUCIPABHBIE JIAMIIBI.
Heuncnpapuble mraTHbie J1aMIibl
C OCeBOH HHUTHIO HAKAIUBAHUI
MOXHO 3aME€HUTb MUHHATIOPHBIMK
JaMHOYKaMHU C IPOBOJOYHBIMH
BBIBOJAMHU, PacCHOJOXEHHBIMH
¢ oaHo#t croponsl. Ilogoiayr
JIaMIbl, DACCYUTAHHBIE Ha TOK
He 6osee 100 MA u HanpsxeHue
12 B. MIx xeJ1aTe/IbHO 3aKPEMHTD,
HaIpHUMep, ¢ IOMOIIBIO KJes Tak,
4TO6bI KOPILYC JIAMITBI HAXOIUJICS
110 BO3MOXHOCTH JAajbIile OT CTe-
KJISTHHOTO KOPILyCa JUCILIES.,

Ecmu nmpu HaXKaTHU Ha KHOI-
KM yNpaBJeHUS KJIaBHATYDPHOM
MaTpulibl PYHKIMM He BKJIOYa-
JOTCA, TO OTKa3, BEPOSITHEE BCErO,
MOXeT ObITb BbI3BaH 3arpssHe-
HUEM H OKHCJIEHHEeM KOHTAKTOB
KHOIOK 3...7, KOTOpbiE€ HaXOASATCS
Ha IaTe 1o/ HepeAHed MaHebIo.
Heob6xoxumo npoBeputh MpoBoas-
HIME JOPOXXKH Ha IJIaTe, KHOIKYU K
Ka4eCTBO Nailki COOTBETCTBYIOIINX
BpiBo/IoB CPU. KHomnku, mmeio-
IM€ IOBBILIEHHOE COTIPOTUBJIEHHE
IPH HAKATHH WIM Jaioime c6ou,
HEO6XOAUMO 3aMEHSTh.

HeycroiiuuBas pa6Gora mymo-
NOJABHTE S, ITYMBI H TPECK NpH
peryJMpoBKe YPOBHS IPOMKOCTH
MOTYT GbITb BBI3BaHBI 3arPA3HEHHEM
M OKHCJEHNEM IPOBOJSAIIETO CJOS
U KOHTaKTOB peryasitopos 8, 9
(puc. 4), Hampumep, U3-3a NOBBI-
HIEHHOH BJIAYKHOCTH WM TIOTIAAHUS
BHYTDb KakoH-/m6o xuakoctu. Bo

a)

MIC

Puc. 5. Tanrenra papnocranumun

BCEX CTyyasix BHayase CJIeAyeT mpo-
MBITb PEryJiATOpbl — IepeMeHHbIE
pesucropel VR101 u VR102 cepun
16K1. MoxHO HCHOJIB30BaTh OYH-
IEHHBIN GeH3MH XO3SHCTBEHHOIO
Ha3Ha4YeHUsi, KOTOPbIH C ITOMOIIBIO
HINPULIA C UIVIOH BIPHICKMBAIOT B
HieJb N0/ MeTaJLIMYECKHUE KPbIIIKH
UX KOPITyCOB. 3aTeM PY4KH Pery.isi-
TOPOB HaJI0 MOBPAIATD 0 YIIOPOB.
IIpu stoM TpancuBep Jiydiie Ha-
KJIOHUTb BHU3 IlepeJHell NaHesbio.
Ec/m npombIBKa He Jaja pe3yJib-
Tara, TPOBEPUTb KAYeCTBO MalKu
BBIBOJIOB HX BBIBOJOB, a TaKxXe
nofcrpoeynblii pesucrop VR101,
HaXOJAMKUICA Ha OCHOBHOI TLTaTe.
IIpuyeMm, ecm mpH NOCTYKMBaHUM
no Hemy B pabore IIIII Habmona-
I0TCsA CO0H, €ro MOXKHO 3aMEHHTb
HOCTOAHHBIM, ONpeieauB Heo6XOo-
JVMbIIT HOMHHAJI OMMETPOM.

Tanrenra
Y CTpPOHCTBO TaHIe€HTHI 1TOKa3a-
HO Ha PHC. J a..I, a 3NEeKTpuye-

YEPHbI#A
KpacHbi#

3eNéHbIN

—
<
e

®
@
@

>

3eNBHbi#

KENTLIA

PTT
KpacHbiit

cKag cxeMa Ha puc. 6. B kopmyce
ycTaHoBJieHa miata, (cM. puc. 56,
3JIEKTpeTHbIH MUKPOdOH 6 1 opra-
HbI YIPaBJIEHHS:

— 1 — mnepexmioyarenp mpu-
eMm/mepepada (RX/TX) SW106
(PTT);

— 2 — kHonka «UP» SW107 —
HOC/I€J0BaTebHOE IepeKTIoYeHIe
KaHaJIOB BBEpPX;

— 3 — Kxonka «DOWN>»
SW108 — nepexsmoueHue KaHAJIOB
BHH3.

B nponecce skcnayaranumu
TaHreHTa 6GoJibllle MOJABEpPXKeHa
MeXaHHYEeCKOMY BO3JEHCTBHIO H
3arpsA3HEHHUIO, YTO CKa3bIBaeTCH
Ha pa6oTe mepekJgwYaTeas U
KHonok. /[lisi BoccTaHOBJIEHUS
HOpMAaJIbHOH paGOTBl HX MOMKHO
HPOMBITb OYHMIUIEHHBIM O€H3H-
HoM. C 3TOH Xe IeJbI0 4YacTo
NIPHXOAUTCS NPONAMBATh BbI-
BOJAbl KOHTakTOoB 10 mnepexiaw-
gareass SW106, (cMm. puc. 56).
XapaxTepHOll HEeHCHPaBHOCTHIO
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R501
22

npuém  SW106
) PTT

| l 3 2 MIC
SW107 WH-034CY
UP 4 [ ) 1
6
SW108 | nepenaa —L
DOWN % A d s , T .
4104 MIC PLUG C501
4210698 b A R 4 W 102AX

Puc. 6. Cxema TaHrenTs: papmuocranuyum ALAN 78 PLUS

HEKOTOPbIX TPAHCUBEPOB, NPOU3-
BeJeHHbIx B Taunanze, ABjsieTcs
HepHOoANYeCcKoe, JU6O0 MOTHOE OT-
cyrcrBue Moayanuu BU-curnana
ot Mukpodona. Ecau ato Habm0-
paerca B UM u B AM-pexume,
cjaesyeT NPOBEPHUTH BEJHYUHY
HanpsikeHust nutaHust +3 B Ha
mukpogone. HecoorBercTBHE
YKa3aHHOMY 3HA4YEeHUIO SIBJISIETCS
IPU3HAKOM HEUCIPABHOCTH MU-
kpodona. Ilepuoguyeckoe nucyes-
HOBEHHE MJIU IIOJIHOE OTCYTCTBHE
CHUTHaJIa MOTYT OBITh CJIeZICTBHEM
HEUCIIPABHOCTH IIHYpa, Jubo Ha-
pylIeHHeM KOHTakKTa BBIBoja 1
rHe3la MHKPO(OHHOIO pa3beMa
npu o6pbIBe ZOPOXKKH Ha MaJIoi
He4YaTHOH IIaTe, YKpeIJeHHOi
Ha nepepHeil naHemu. Pasnuu-
Hble MCKa)XeHHsI 3BYKa, HHU3Kas
YyBCTBHTEJIBHOCTh MUKPO(OHA,
HerJay6oKast MOAYJISALHUS, Majas
JleBHAlUsA SIBJISIOTCS IPU3HAKa-
MH ero HeoOpaTUMOil HEUCHpaB-
HOCTH, BO3MOJKHO, BCJIEJCTBHUE
[onajaHuss BHYTPb KakoH-1u60
xKuAkocTH. ITpoBepuTs 3T0 MOXKHO
TOJIbKO IIyTeM ero 3aMeHbl. [l
3aMeHbl HITATHOTO 3JIEKTPETHOTO
MUKpPO(OHa MOAXOAAT HIMPOKO
pacnpocrpanenssiii CZN15E,
HMO01003A JL World u npyrue,
crioco6Hble pa6oTaTh MpH Ha-
IpSKEHUU NUTaHug okoso 3 B.
[Ans noajaepxkaHus IJUTENbHOM
6€30TKa3Hoi1 paboThl TPaHCHBEPA
HEo6X0AMMO o6ecneynTb HaJex-
HOCTb KpelJIEHUSI BUTOTO IIHYpa
TAHTEHTHI.

Bcaencrsue crapennst 060/104-
Ka LIHypa CTAHOBHUTCS XXECTKOM,
YTO IPUBOJAUT K OOPBIBY BHYTPEH-
HUX [[POBOZHHUKOB, YTO C/Iy4aeTcs
yale BCEro y OCHOBAaHHUS KOPITyCa
TaHTeHTBbI, Y4acTOK 4, pHc. da.

Eciu B atoM Mecre mHYyp 06MO-
tarb IIXB-usosenroit, cpok ero
¢y k6b1 yBesauuutcs. Yare o6pbi-
BbI IIPOBOJOB IIPOUCXOJAT B Pa3b-
eMe 7 1 'y eTo OCHOBaHUs, PHC. SB.
IMosToMy Heo6xoauMo cucTeMa-
THYECKHM IIPOBEPSATb HAJAEKHOCTDb
KpelJleHus HHypa B pa3beMe.
IIInyp He QO/KEH BpalaThbCA B
Kpernenus. HagexHocts Kpe-
IJIeHHsT 06eCIIeYNBAIOT HE TOIBKO
BUHTBI 8, HO M CTONODHBIl BHHT
9. Ha puc. 56, r pacmaiika mpo-
BOJIOB LIHYPa 110 I[BETaM NTOKa3aHa
€O CTOpOHBI Maiiku. B mnporecce
IKCILIyaTalyu, BCIeCTBHE PEMOH-
TOB, B ILJIAaCTMACCOBBIX CTOMKax
KOpIlyca TaHIeHTBl MOryT o6pa-
30BarbCcd TpemuHbl. [Ipu srom
TOJIOBUHKH KOPIyCa HEBO3MOXK-
HO ILUIOTHO CKDPENUTh. YKpEIuThb
CTOHKY MOXKHO ¢ noMoiubio IIXB,
1160 TepMOYyCaZOYHbIX TPYGOK,
KOTOpbIE Ha/IEBAIOT IIOBEPX CTOEK.
Ecan takuM coco6oM BOCCTaHO-
BHUTb HPOYHOCTb KpEIJIEHUS He-
BO3MOXKHO, CaMOpe3bl 3aMEHSIOT
BUHTaMH 5, pUC. 53, ¢ pe3bboii
M2,5 nmu M3 coorsercTByIOIIEH
JJIMHBI, CBEDPJIAT HOJ HUX OTBEP-

CTUSA ¥ CTATHBAIOT MOJOBHHKH C

[IOMOIIBIO TaeK.

IIpu peMoHTe TpaHCHBepa HHO-
rga o6Hapy>KUBAeTcsl, YTO APOC-
ceab L403 nouepHes u6o paspy-
HIMJICA OT CUJIbHOro Harpepa. Taxk
KaK BbIBOJ 6 B pa3beMe HITATHOM
TaHTeHTbl He 3a/efiCTBOBaH, 3TOT
Apocceab Jydiie yaanautb. Ero
HOBPEXJAEeHHE MOTJO IPOU30HTH
BCJIe/ICTBUE 3aMBIKaHUS B pa3beMe,
WM 10 IPUYMHE NPOGHOTO TOJ-
KJIOYeHUs: APYrofl TaHTEeHTH,
uUMeHell HeucCHpaBHOCTb, JH60
HENpPaBHJIbHYIO pacnailky BBI-
BOZOB.

Ilpuemuux

IIpueMHUK mMeeT cJiexyiolue
XapaKTepPUCTHKY:

— tun npuemunka (RX): cy-
HEPreTePOAUH C ABOHHBIM HpPeos-
pPa3’0BaHMEM YACTOTHI.

1-a II4: 10,695 MTIu, 2-a IT4:
455 k't — cpexHsa yacrora, a
[OJIOCA TIPOIYCKAaHMSI [0 YPOBHIO
—6 1b: oxoso +3 xITy;

— BH/bl NMPUHUMaEeMOH MOIy-
Jgsaun: AM, yskonosnocHas FM;

— YYBCTBHTEJbHOCTb MPHU CO-
oTHomeHuu curxan/mym 20 ab
(SINAD), B pexxumax AM u FM
He xyxe 0,5 MxB;

- BBIXO/JHasi MoIHOCTH ¥ HY
Ha Harpy3ke 8 OM npu KHU =e

6oee 10% ne meHee 2 Br;

— U36HPaATEJBHOCTD O COCeX-
HEeMY H 3epKaJIbHOMY KaHajaM: He
xyxe 6531b;

— OTHOLIEHHE CHTHAL/ IIyM —
45 ab. Tok, notpebiisieMpiit B pe-
xKuMe Jexypuoro mpuema (Stand,/
by) — 250 MA.

ITo ompITy PEMOHTOB U AaHHbIM,
OPHBOAKMMBIM B Pa3/IM4HOil JuTe-
paType, MOXHO YKa3aThb 3JIEMEHTHI
IPHEMHOTO TPAKTa, YaCTO BbIXO/S-
HIHMe U3 CTPOSI.

MunuaTIOpHBIN KBapieBbli
pesonatop X101 Ha wacrtoTy
10,240 MTI B kopmyce tuma M/]I
(HC49,/U) ¢ BoiBOgaMu noj maii-
Ky, B Ipollecce 3KCILIyaTaiuH,
BEPOATHO BCJIEJCTBHE YAAPOB H
BHOpaLUM, IOMHMO IMOJHOIO OT-
Ka3a, MOXKeT M3MEeHHTb YacCTOTy
reHepallid CKAauYKOM B Ipejefiax
HeCKOJIbKUX K['II, 4TO mposiBisieTcst
B CHHKEHHEM KauecTBa PHHAMAae-
MOTO CUTHAJIa ¥ 4yBCTBHTEIbHOCTH
npueMHuKa. Takoii pesoHatop
TaKKe MOJMEXUT 3aMeHe.

HosocoBbie puabTpsr 1t ITU
XF101 10LO08A, u 2it TTY CF101
LT4535HT, Beixoasr u3 crpos B
pesyJibTaTe CHIBHBIX YAAPOB U BU-
6paliuu, IpUYeM HOC/IEAHUI TaKxKe
BC/IEJACTBUE IONAJaHMUsl BJATH,
OKHUCJIeHUA U cTapeHust. [Ipu aToM
4yBCTBUTEJIbHOCTb NPHEMHHKA
pesko nazaer. Moryr Habi0AaTh-
CA CHJIbHbIE IIYMbl M MCKAKEHHA
[PUHHUMAEMOro CUTHAA, 60 OH
HOJIHOCTBIO OTCyTCTBYeT. [luisi mpo-
BEPKU (PMJIBTPOB UX BXOJ BpeMeH-
HO COEAHMHSIOT C BBIXOAOM 4Yepes
KOHJIEHCATOP HeGOJIbILOH eMKOCTH.

«PemonT 3neKTpoHHO#K TexHuxu», Ne4, 2008

Wi



ANMMTAPATYPA CBA3U

www.elcp.ru

Ecim mpuem BoccraHaBimBaercs,
a YyBCTBHUTEJBHOCTb BO3PACTaET,
$HIBTD HEO6XOAMMO 3aMEHUTh.
Ot kauectBa duaprpa XF101 1i
MY 3aBucur mM36uUpaTeIbHOCTH
N0 NOoGOYHBIM KaHajIaM MpHeMa.
10LO8BA o6mazaer xopoumMu xa-
PaKTePHCTUKAMU U BBINYCKAETCSA B
MeTaLJIMYeCKOM KOPIyCe-IKpaHe.
ITonbiTKM 3aMeHsSITH ero Gojee
IIMPOKOIIOJOCHBIMH Ibe30Kepa-
MHYECKUMH (DUIbTPAMH pas3iny-
HBIX MoaudUKanui, co cpeaHeit
ygacroroit 10,7 MTI'm uMeommumu
060JI0YKY B BUJI€ TBEPAOH 3a/MB-
KM, Hanpumep, cepun 1.10,7MAS;
SFE10,7MHC10-A npusoauin x
CHIDKEHHUIO YYBCTBUTEJBHOCTH U
usbupareabHOCTH. Takyio 3ameny
MOXKHO [IPOU3BOJNTb KAK BpeMeH-
HYIO JIMIIb B UCKJIIOUUTENBHBIX CJIY-
yaax. Bo Bcex caydaax npu samene
¢pubTpa HEO6XOAMMA MOCTPONKA
kontypa L103. Ee ocymecrsas-
ot no Makcumymy HU-curnana
IIpU MUHUMyMe HCKaxeHwit. s
KOHTPOJISi MOKHO HCHOJb30BATD
ocuu/Iorpad, HOAK/IIOUUB €ro K
Beixoay YHUY. Munuariophusiii
Kepamuyeckuit punptp LT455HT
2it 1TY npakTH4ecKHu MOJHOCTBIO
onpeze/sier HOJ0CY TPOIYyCKaHUs
1 #36MpaTesbHOCTh IPHEMHUKA 110
cocelHeMy KaHajy. Pasnanunsivu
MIPON3BOAUTE/ISIMH BBINTYCKAETCS
Pl HOZOGHBIX (MHIBTPOB, HMEIO-
mux OJIM3KHe XapaKTepuCTHKH,
3Has KOTOpbIe, MOXKHO TO06paTth
Heo6xoauMylo 3aMeny. Hampun-
Mep, nogoiger SFW4SS5HT, y
KOTOPOro II0JIOC2 TPONYCKAHUS
no yposHiw — 6 ab cocraBaser
okosio 6 kl'u, u 18 xI'y mo ypos-
HI0 —601B. BxoaHoi u BbIX0HO#
UMIIeJJaHC NOAOGHBIX (DUIBTPOB
COCTaBJIACT OKOJI0 2 KOM.
IIpuunHOil CHUXEHUS YyB-
CTBUTEIbHOCTH IPHEMHHKA MOXET
661Th IPOGOI 1uozos D101, D102
(ans 3aMeHBI XOPONIO MOAXOMAT
otedyecTBeHHble K/510A) nam
nepexoaa KOJIeKTOP-3IMHTTED
tpanaucropa Q101. 31u s1emen-
ThI YCTAHOBJ/IEHBI HA €T0 AHTEHHOM
BXO/€ /1 3allUThI OT NEPETPY30K.
AKTHBHBIE 3JIEMEHTBI IIPHEMHOTO
TpaKTa AOCTATOYHO HAJMEXKHbI M
penxo BbIxoaaT u3 crpod. OaHa-
Ko, 1iojieBble TpaHaucropst Q105,
0106 K161GR, ycranosiensubie

B IIEPBOM CMECHTEJE, a TaKKe
mukpocxema IC102, B xotopyio
BXOJIUT BTOPOIi CMecCHTeJib, KBap-
uesbtil rereposun, YIIU u gerex-
top FM uyBcTBHUTE/BHBI K CTa-
THYECKOMY 3jieKkTpudecTBy. OHHM
MOTYT BBbIATH H3 CTPOSI BCJIE/ICTBYE
HOOMNDITKH HexBaiuUUUPOBAH-
HOTO PEMOHTA, HalpuMep, IpH
HCMIOIb30BAHUU OOBIMHOIO Cere-
BOTO mag/bHuKa. [liasi 3aMeHbI
YKa3aHHYIO Napy MOJIEBbIX TpaH-
3UCTOPOB XKeJaTeJbHO T01006paTh
C HJAEHTHYHBIMHU TIapaMeTpaMH,
TaK KaK OT CHMMETPHH CMeCHTe-
JI 3aBUCHT YPOBEHDb TO/ABJEHUS
oMeX OT NOoGOYHBIX KAaHAJOB
npuema. /[jiss 3aMeHbI MOMKHO HC-
N0JIb30BATh MOAXOSIIHE AHAIOTH
0TE€YeCTBEHHOTO MPOU3BOACTBA. B
HEKOTOPBIX CepHsiX TPAHCHUBEPOB
BMecTo Mukpocxemsr TK10487M
yCTaHOBJIEeHa aHaJIOTUYHas ei
MC14489. Ee pexuMpl 10 10-
CTOSTHHOMY TOKY TIpHBEJEHBI B
rabauie 5.

x xoHTpo/b nO3BOJsAET HE
TOJIbKO IIPOBEPHTH HCITPABHOCTD
caMOH MHKDPOCXEMBI, HO M TOMO-
raeT OTBICKATh HEMCIPaBHOCTH,
BO3HHUKIINE BCJEJCTBUE JPYTUX
npuuuH Pa6ora aerektopa FM
ompeJeasieTcsl TOYHOCTHIO Ha-
CTPOHIKM KOHTYPa, B KOTOPBIH
BxoauT Katymika L104 (B me-
TAJIMYECKOM 3KpaHe). B mpo-
I[ecce IKCIUIyaTalluy, BEPOSITHO,
BCEACTBHE YAapoB, Bubpanui
1 He6JaronpusiTHeIX (akToOpoOB
KINMAaTHYECKOTO Xapakrepa, 4a-
CTOTa HACTPOIKM KOHTypa MOXKeT
u3Mennutbes. [loactpoiiky MoxHO
OCYILIECTBUTH o Makcumymy HY-
CUrHajla Ha BbIXOJle TIPUEMHHUKA.
Ans atoro Ha BXOX TpaHCcuUBepa
OT reHeparopa CHUrHaJjJioB I10Ja10T
PY-curnan (kenaresbHO 4acTOTOMH
27,205 MTu) ¢ FM u neBuanu-
eit 1,5..2 kI'n. Yacrora curnaia
JOJIKHA TOYHO COOTBETCTBOBATH
4acToTe BHIOPAHHOTO KaHaja, 4To
KOHTPOJHUPYIOT 4aCTOTOMEDPOM,
a YypOBeHb — JOCTAaTOYHBIM JJIsi
Toro, 4ro6nl u3o6paxenne HY-
CWTHa/Ia Ha 3KpaHe ocuuiorpada
uan noxasanus HY munamsosb-
TMeTpa 6bLTH YCTOWYHBBIMHU.

OTtkaspl W HapyuieHus pa-
60THl 3BYKOBOTO TpaKTa dyalle
BCErO BbI3BaHbI HEHMCIPABHOCTHIO

JunaMmuyeckoil roaosku (SPK),
pexke — camoli Mmuxpocxemer 1C103
(KIA7217) n 21€KTPOIUTHYECKUX
KoHzeHcaropos B Y HU (6510k 15),
KpaiiHe peko — MOAYJSIIIHOHHOTO
tpancgopmaropa T201 u apyrux
ajseMeHTOB. Ilo BHemHUM MpoOAB-
JIEHUSIM B BHJe UCKaKEHUI 3ByKa
U CHIDKEHUSI TPOMKOCTH BBISIBHTD
NPUYMHY ObICTPO U 6e30MNGOYHO
IpaKTHYECKU HeBO3MOxHO. Bo
MHOTHX CJIy4asix TMpH JAHATHOCTH-
Ke IIOMOTaeT IIPOBEepKa PEXUMOB
MHKDPOCXEMBI IO HOCTOSIHHOMY
TOKY B peskuMe FM 3/1eKTPOHHBIM
BOJIbTMETPOM € BXO/IHBIM COIPO-
TUBJIeHuEeM He MeHee 1 MOwM
(cM. Tabauny 6), a TaKKe UCTIOMb-
30BaHue ocumsuiorpada u 3BYKO-
Boro reHepatopa. Ocobo crenyer
CKa3aTh O JUHAMUKE,

B HeKOTOpBIX cepusix yCTaHOB-
Jienbl AuHamMuku SAMMI NP-250-2
MolHOCTBIO 2 BT, y KOTOpHIX yiKe
B HayaJje 3IKCIIYyaTAlH¥ YacTo
BO3HHKAIOT MeXaHWYeCKHe HEewuc-
HPABHOCTU NOABHIKHOMU CHCTEMBI,
BILIOTH 10 o6phIBa Katymku. Ee
COIIPOTHBJIEHUE MOXET BO3PACTaTh
¢ 8 10 HeckoIpKUX AecaTKOoB OM,
WHorna 5170 uMeeT nepuoIMYecKuil
XapakTep U TNPOSBJSETCA TPH

Tabnuua 5. Pexxumet no nocroau-
HOMY TOKY Mmuxpocxemst MC 14489
RX Alan78Plus. Pexxum HM. LN

OTKPbLIT

1 6,76
2 0
3 0
4 3,4
5 6,8
6 1
7 ,
8 ;
9 6,8
10 6,8
11 3
12 0,2
13 0,8
14 0,03
15 2,6
16 0
17 0
18 0,07
19 0
20 1,4
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Puc. 7. YCTUHOBKO [ONOIIHUTE NIbHbIX
paaunartopos B YM

60JIBIION TPOMKOCTH 3ByKa, TIpHU
yAapax, MOBBIIIEHHOH BUOPALINH U
T.n1. Ecau B MOABMIKHOI cHcTEMeE
NPOM30IIIN MEXaHWYECKUE I10-
BpeXAEHUs, CMEIeHne MarHuTa,
NoNaJlaiie B 3a30p MeTaJlinye-
CKUX Oonujok, u t.1., HU-cursaas:
BBICOKOTO YPOBHS AUHAMHUK MPeol-
pasyeT B 3BYK C MeTaJLIMIECKHM
OTTEHKOM, a Haubosee caabbie
BOCIPOU3BOAUT C HUCKAXKEHUSAMHU
BIIOTH O [OJHOTO BbIIaJeHus
¢dparmenTos peun. Ilocae 3amensl
Jaxe 1-BaTTHBIE TUHAMUKH APYTHX
Mo/lesieil B GOJIBINUHCTBE CJIy4aeB
oKaszaauch HajexHee. Caenaartb
BBIBOJ O KadecTBe LITATHOTO
JUHaAMHUKa IIOMOTaeT BHEIIHMH
IPOMKOTOBOPHUTEIb MOIIHOCTHIO
He MeHee 2 Bt, ¢ conporus/ieHneM
katymku 8..10 Om, ycraHOBJieH-
HBI B COOTBETCTBYIOIEM KOPITY-
ce. Ero noakmovaior K pasbemy

EXT SPK J101, maxoasmemycs
Ha 3a/JHell maHesM TpaHcuBepa. K
3TOMY K€ pasdbeMy JJIs1 KOHTPOJIS
paboThl 3BYKOBOTO TPAKTa MOXXHO
HOJK/IIOYUTD 3KBUBAJIEHT HAarPy3KH
u octutorpagd. A HY curnan ot
3BYKOBOI'O reHepaTopa MOXKHO I10-
JlaTh HA BEPXHHH 11O CXeMe BbIBOJ
peryastopa rpoMkoctuy VR102.

Ilepeaarunx

Hepegatuuk uMeer cieayoiue
XapaKTePHCTIKH:

— KJIACC U3JIYYEHUs] M BHUJIBI
moayasinuu: A3E (ammaurya-
Hasi — AM) u F3E (vacrotHas —
FM);

— BBIXOJHAasE MOI[HOCTbH
(PPUTX) npu HanpsKeHHH IIH-
tanus 13,2 B Ha cornacosanHo#
Harpyske 50 OM: He Menee 4 Br;

— [eBUAIMS YACTOTHI B PEKUME
FM 1,8 xI'u + 0,2 &I

~— Tay6uHA MOAYJSLHU B pe-
skume AM 85...95%;

— YacToTHbI# auamazon HU
tpakra: 400 I'm ...2,5 kI

— OTHOUIEHHE CUTHAJ,/ TIyM He
xyxe 40 ab;

— TOK, IOTpebJisieMbIii B PEXKH-
Me nepeavyu 6e3 MOAYJINPYIOUIEro
HY cursana: 1100 MA.

B nepezgaionieM TpaxTe TpaHc-
HUBepa yYallie BCEro U3 CTPOs Bbi-
XOAST TPAH3UCTOPHI YCUTUTENS
mounocTH. HecMorps Ha TO, 4TO
oHu paboTtaloT 6e3 TOKa TOKOA
B 3KOHOMHYHOM KJacce C, mpu
JMTeNbHOM paboTe Ha nepesaydy
OHHU 3HAYNTENIbHO HATPEBAOTCS.
Jlpyroii npuyuHO#, BBI3bIBAIOIIEH
NoJO6HbIE HENUCTIPABHOCTH ¥ TO-
BpEX/IeHNEe NePeUHCIeHHbIX HIXKE
aneMeHTOB ¥YM, Moxer 6bITh
HeNpaBUJIbHAS 1OJAYa THUTAHUS.

Tabnuua 6. Pexxum no nocroasHHOMY TOKY Mukpocxembi KIA 7217 YHY
Alan78Plus

1 1, 13
2 12,5 11,8
3 3,5 3,8
4 11,3 7,9
5 0,17 1,9
6 2,9 3,1
7 1,5 3,25
8 0,03 1,1
9 0 (zemas) 0

10 10,2 6,6

Takast BEPOSITHOCTb CyIIECTBYeT
B cepusix, rae Tpansuctop Q201
3aMeHeH IepeMbIYKOU, a auoja
D202 orcyrcteyer. IIpu aTom nu-
TaHue Ha ¥ M nogaercst Henocpea-
CTBeHHO oT peryjasropa 42. llpu
[eperoJIOCOBKe THTAHUS, BBUIY
HEHAJeXXHOCTH CHCTEMbI 3allUThI,
TpaHsucrop Q214 B peryiasirope
MOKeT BBIHTH M3 CTpOsi, YTO H
IPUBOAUT K YKAa3aHHBIM JIajiee To-
CJIE[ICTBUSIM.

Ilpu 3amene rpaunsucrop Q303
(2SC2314) B mpaiiBepe YM TX
/I yBEeJWYEHHUs] HAJEeXRKHOCTH
MOXKHO YCTAHOBUTb Ha IUIACTHHY-
paauarop 1 (cM. puc. 7). Marepu-
a7I0M MOJKeT ObITb 6POH3a, JIATYHb
uu Meab. Ipu atoM Heo6xoauMo
YCTaHOBHUTb H3OQJISILUOHHYIO IPO-
KKy 4 U3 CJIoJb! WIM APYTOro
TENJONPOBOASINEr0 MaTepuaia. B
3TOM CJlyyae JOMYCTHMa 3aMeHa
OTE€YECTBEHHBIM TPaH3UCTOPOM
KT646, eciu BMecTo mepeMblMKH
yCTaHOBUTH pe3uctop R312 HoMmu-
HatoM 10 Owm, 0,5 Br. Caenyer
IPOBEPUTb HCHPABHOCThH JAPOC-
cenein 1304, 1.306 u pesucropos
R308, R309 u R314. [lsia samenst
HCIIOIb30BATh TOJBKO HETIPOBOJIOY-
HbI€ pe3ucTopbi, 1pu aroM R308
HOMHHaJIOM He 6ousee 3,9 OM.

Mertaymyeckuii KOpIyc Tpalc-
uBepa He SIBJISETCS OITUMAJIbHBIM
pPajuaTopoOM AJsA TPAH3UCTOPA
0304 (2SC2078) B OKOHEYHOM
Kackajge YM. B cayuae, ecau
TPAaHCHBED YCTAHaBJMBAIOT HA
6a30BOH AMCHETYEPCKOH paauo-
CTAHIIMYU, TEIIOOTBOJ >XKearesib-
HO YCHJWTH, HAIpuMep, MyTeM
YCTAaHOBKH MeTaJlINYecKoH mJja-
CTHUHBI 2 TOJIUHON HECKOJBKO
musinMerpoB (cM. puc. 7). Ee
MOKHO U3TrOTOBUTDH K3 ATIOMUHUS
uu Jopamomuaus. Vimenucs ciy-
4yau, KOTJa Ype3MepHbiil Harpes
TPaH3UCTOPA, YCTAHOBJIEHHOTO HA
U30JAIMOHHON NJacTHHe 3, Mpo-
HCXOJUJ BCJIEJCTBHE TOTO, UTO €ro
KOPIIYC OKa3bIBAJICS HEJJOCTATOYHO
[IPUXAT K KOPONyCy TpaHCHUBepa
KpeIeXXHbIM BHHTOM C raiikoif 6,
a U30oJAIMOHHas maiba 5 6buia
cunbHO gedopmuposana. Ilpu
3TOM MOUTHOCTD MEpeJaTuMKa MpU
HelnpepbiBHOI paboTe 6ojiee 1 Mu-
HYTbl HAYMHAJIA MaJ]aTh, YTO OBLIO
BUIHO IIO IOKa3aHUAM MHANKATOPA
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BbIxoga TX Ha gucriiee. Y cTpaHuB
NPWYMHY U 3aTSIHYB KpeNeXXHbIH
BHHT C rafikoit 6, ux Jyudmie 3a-
KpenuTb Kpackoii. Kpome Toro,
IOBBICHTDh HAJIEXHOCTh PabOTH
YM MoxkHO 3aMeHOil HITaTHOTO
TpaH3uUCTOpa 60Jiee MOUIHBIM
25C1969.

Heo6xoaumbie u3MepHUTEIbHbIE
npu6OpsI U MePbI PEJOCTO-
POKHOCTH

s npoBepKH TeXHUYECKO-
IO COCTOSIHHSI, 3JIEKTPUUECKHX
rapaMeTpoB W HPOU3BOJACTBA
peMOHTa paAMOCTAaHIMH He-
06X0AMMO UMETh KOMIJEKT
KOHTPOJbHO-U3MEPUTEJIbHOM
annaparypsl. B HacTosiee Bpe-
Ms ee BBIOOP ZOCTATOYHO HIHPOK
H B OCHOBHOM OIpEeeJsieTcs
(VHAHCOBBIMU BO3MOXHOCTSIMHU
KOHKpeTHOro npennpustusd. Ilo
JOCTYIHBIM II€HAaM MOXHO TpH-
ob6pectu ObiBUIME B ynoTpeb6ie-
HUM H3MepUTebHbIE TIPHOOPHI,
HO Tepej; UCIOJIb30BAHUEM OHH
JOJXKHBI 06513aTe/IbHO TPONTH
COOTBETCTBYIOU[YIO MOBEPKY.
IToMuMO yHHMBEPCATbHOTO MYJIb-
THMeTpPa B KOMILIEKT, KaK Mu-
HHUMYM, JOJXHBI BXxoauTh KUII,
nepevyucIeHHble B Tabuuile 7.
Bonpocwt pa6orst ¢ KUII noa-
pPOGHO paccMOTpeHBl B [4].

ITpu skcnryarauuu, npoBepke
U PeMOHTe IpHeMomnepenaiien
pajinoannaparypsl, MOMUMO 3Ha-
HUS ¥ COOMIOeH S OGIUX TIPaBHI
TeXHMKH 6e30MacHOCTH, Kacakwo-
IIAXCSI CETEBBIX 3JIEKTPOYCTAHO-
BOK U M3MEPUTEIbHBIX TPUGOPOB,
HeoOXOAMMO 3HATb ¥ BbIMOJHATD
psAl PeKOMeHJaluit U orpaHuye-
HHUH 11pu paboTe C TPAHCUBEPOM B
pexxuMe nepegauu. B yacTHoCTH,
ecy He06XOAUMO IPOBEPUTH €TO
paboTy C aHTeHHOH, HaXoAsAleHCs
Ha PACCTOSIHUY MeHee 5 M, CJIefy-
eT yYUTbIBaTb, YTO HECMOTpPS Ha
CPaBHHUTEJbHO HeGOJIBIIVIO BbI-
XOJHYIO MOIIHOCTb TIepe/[aTuuKa,
3/IEKTPOMarHUTHOE II0JIe, H3JY-
yaeMoe aHTeHHOH, Haxonsdencs
B HeNOCPEACTBEHHOH OJH30CTH,
o61alaeT SHEPrUei, J0CTATOYHOM
IS TOTO, YTOOBI OTPHIATEIBHO
BJIMATDH Ha H3MepUTeSbHbIE TPUG0-
pbl, B ocobeHHOCTH 1M POBBIE, HE
NMeIOIINe CIIEIHAJbHOTO 3KpaHa

u 3amutet or BU-wHaBogok. 3to
He TOJbKO MCKa’KaeT pe3yJibTaThl
U3MEPEeHMiT, HO M CO3/JaeT omac-
HOCTb MX 3HAYHUTENbHOH mepe-
TPY3KH, BILIOTH [0 BBIXOJAa W3
crpoga. TeMm 6osee B cayuasx,
Korla aHTeHHO-dUJepHas CHCTe-
Ma IJIOXO COTJIACOBAaHA, M YacCTh
3HEepPruH OTpPaXkascCh, CO3JaeT
1apasuTHOe H3JAy4YeHHe, HCXOAS-
Hiee OT MeTAIJINYECKUX KOPIMYCOB
CaMOro TPaHCHBEPA M CETEBOTO
HUCTOYHHKA THTAHUSA, 3 TaKXKe OT
MpOBOJOB nurtanus. B cBsA3u ¢
3THM K MCTOYHHMKAM MUTAHUSA, UC-
NOJIb3Y€MbIM I1PH KCILTYaTalUy 1
peMOHTe npueMonepeawnieii pa-
JN0aNIIapaTyphl, NPEIbABISIOTCS
MOBBIDIEHHBIE TPEeOGOBAHUSA IO
MIOMeX0YCTOHYHUBOCTH U 3all{UIEH-
HOCTH KaK CO CTOPOHBI NMUTaoHIeH
3JIEKTPOCETH, TAK H CO CTOPOHBI
Harpy3KH, TO €CTh PAJUOCTAHIIHH.
OG6brunble, HeNMPHUCTOCOGJIEHHbBIE
JUISL 3TOTO CTabHUIN3UPOBAHHBIE
UCTOYHUKM THUTAHUS, B OCOGEH-
HOCTH C 3JICKTPOHHOW 3amuroil,
B KOTODBIX HCHOJb3YIOTCA HHTE-
IpaJibHble MUKPOCXEMbE U BBICOKO-
YaCTOTHbIE TPAH3UCTOPHI, KaK Mpa-
BUJIO, Ja)Ke NP HE3HAYUTETbHOM
paccorJiacoOBaHMM MepeaaTyuKa
Harpy3Koif, CHUXKAIOT CTabWJib-
HOCTb BBIXOJHOTO HalIPSIKEHHS.
IIpoucxonut pe3koe yBeludeHUHe

TeHepaTop CUrHANOB BBICO-
KOYaCTOTHAIN ¢ BHEIIHNUM
nenureneMm 1:10

0,45..50 MTI; UBBIX 0,1 MxB..0,5 B;
50 Om; AM; UM — pgesuamus go 3 kI

¢oHa ¥ pA3TMYHBIX TYJIbCAIUH,
YTO HETATHBHO OTPaXKAETCH Ha Ka-
yectBe PU-curnasna, u3y4aeMoro
HepeJaTYHKOM.

ITpu nosepke u HacTpoOiiKe BbI-
xo/Hy10 MomHocTh TX onpezneis-
0T Ha aKTHBHON COrJIACOBAHHOM
50-0MHO¥1 HarpysKe ¢ IIOMOIIBIO CIIe-
[[MaJIbHOTO YHHBEPCAIBHOTO IIPHU-
6opa BU-sarrMmerpa-u3aMepuTe/Is
KCB, 1u60 2/1eKTpOHHBIM BOJIb-
t™MerpoM ¢ BU-merektopoMm us-
MepsioT 3P PeKTUBHOE 3HAUEHHE
BU-nanps:xeHus, a MOIHOCTD
PacCYNTHIBAIOT 10 (POPMY.JIE:

p_=U? 50.

TX BCD(D/

Ha npakrtuke yao6Hee TOIb30-
Barbcst Tabuueil 8.

Kak Buzano, addexTunHoE
3HaueHue Hanpsokenus PU Ha
pazpeme J103 B pexuMe mepe-
Jady Jake NPH COTJAaCOBAHHM
C Harpy3koil MOXeT COCTaBJ/IATb
ot 15 go 23 B. IloatoMy npoBepky
U PeryJupoBKYy TPAaHCHBEPOB CJie-
ZIyeT IPOU3BOIUTH ¢ 0c060i 0CTO-
POKHOCTBIO, 4TOObI HE BBIBECTU
U3 CTPOSi M3MepHTeJbHble IPU-
60pPBI OT CJIY4alHOTO BKJIIOYEHUS
peXXuMa nepefadd, Hampumep,
reHeparop cursasos PY, moa-
KJIIOUEHHBI K Pa3beMy aHTeHHBI
[UISI TIPOBEPKHY 4YBCTBUTEIBHOCTH

TeHepaTop HM3KOYACTOTHBIIH
(3ByKOBOI1)

0,1.10 xI'u; U

0,1 MB..2 B; KHU < 1%

BbIX

BoabT™MeTp anekTpoHHBIH C
BUY ronoskoit-gerekropom

0,45..50 MI'g; Uy, 0,05..50 B

MunnuBOABTMETD HU3KOYA-
CTOTHBIH

0,1..10 T; U, 0,05 MB..20 B

Ociminorpad yHUBEpCab-
HBbIH C BHEHIHUM JIeJUTEIEM
1:10

10 MT (sxenareapso ao 30 MTu);
U,, 0,05..50 B

Wamepuresr AM,/ UM mo-
YA

30 MTI'u; UM pnesunanus g0 10 kI

YacroToMep a/I€KTPOHHO-
CUETHBIH

30 MI'; Uy, 50 MB..5 B; R, 50 OM/1 MOM

W3aMmepuTesp MOUIHOCTH M
KCB (BY) wim
BU-parT™eTp

30 MI'y; 50 Br; Ry, 50 Om

OJKBHMBaJeHT Harpy3ku Boico- (30 MI'm; R;=50 Om; KCB < 1,1;
KOYACTOTHBIN KoaKcuaabHblil [P noMunanbaas > 10 Br
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npueMHUKa. UT06BI YMEHBIIUTD
TaKyl0 OHACHOCTDb, U3MEPUTEJIbHbIE
npu6opsi (rereparop PU, wacroro-
Mep, IEBHOMETP, U T.II.) K BBIXOY
TPaHCHBEpA CJEAyeT MOJLKJIOYaThb
TOJBKO Yepe3 JOIOJHHUTEJIbHbIE
BHEIIIHHE YCTPOICTBA, COrIaCOBAH-
Heie ¢ PU-Bbixo10M TpaHcuBepa 1o
UMITEIAHCY M CIIOCOGHBIE BHIIEp-
xarb PU-cursan coorsercTByomiei
MOHIHOCTH: JeJUTEJIH MOIIHOCTH,
HATIPSIKEHHS, OTBETBUTENN CHI-
HaJa ¥ T.1., ¢ Ko3ddunuenToM
ocnabnenus 20 unu 40 gb. Taxxe
CelyeT YYHThIBATD, 4TO 3JIEKTPO-
MATHUTHOE W3JIy4YeHHe SIBJISETCS
¢akTOpOM, OTPULIATENIBHO BJIHSIO-
UM Ha YeJ0BEYECKHl OpraHusM
¥ MOXEeT BbI3BIBATb BpeMeHHbIE
HapYIIEHUs B ero pabote, 0CO6EHHO
y Jmozeli, UMEIONNX XPOHUYECKUe
3a60/1eBaHUS CEPAEYHO-COCYAMCTON
U HepBHOII cuctempl. B cBaA3m ¢
ITHM TIPH PEMOHTE ¥ JJINTEJbHOM
NpOBEpKe NepeAaTIYNKoB ClelyeT
HCTI0Jb30BAaTh 3KPAHHPOBAHHBIN

9KBUBAJIEHT Harpy3Ku. A MpH He-
00X0/IMMOCTH IPOBEPKH U PEMOH-
Ta UX COBMECTHO C aBTOMOGHU/Ib-
HbiMu ADY, riepcoHay caenyer
OTPaHUYMBATDL BPEMS BKJIIOUEHUS
nepejavyy U HAaXOXIEHHs B OJINK-
Hell 30He W3JyueHNs aHTEeHHBI, a
TeM GoJiee HeJb3s1 KacaThCsi ee 13-
Jgyvamonmux aiaementos. He jmmige
HAallOMHUTD, YTO H3MEPUTEIbHYIO
anmnaparypy, KOpIyC CETeBOT0 HC-
TOYHHKA MUTAHUSA U IPOBEPSEMOI
PaAMOCTaHIMH, a TaKKe JIOOYIO
CTAaMOHAPHYIO aHTEHHY Heo6Xo-
AUMO 06s3aTeTbHO 3a3eMJISATh.
IIpaBuabHO CHpPOEKTHpPOBAHHAS
H BBINOJHEHHAasi 3a3eMJjsionias
CUCTEMa — He TOJbKO TapaHTHs
3JIeKTPOGE30IIACHOCTH, HO U Jeil-
CTBEHHass Mepa II0 CHUXXEHUIO
YPOBHSI IIOMeX H CTaTUYeCKHX
sapsanos (5).
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peae K1, xondencamopa C5.

4. lynvy FO. Iaexmpousmepu-
meavnas mexnuxa. 1000 nowamud
Onst npaxmuxos. M., Snepzoamomus-
dam, 1989.

5. bBapnc Jx. Saexmponnoe
KOHCmpyuposanue: memoos, 60pb6oL
¢ nomexamu. M., «Mup», 1990:.,
c.86-110.

Axo6c¢c noobeuian neranuaosars iPhone
B Poccun

K koHuy 371010 rona B Poccum MOryT HavaTbCs oduum-
anbHbie npoaaxu cmaptdoHa ot Apple. 06 atom BO Bpems
TENEeBU3NOHHOIO MHTEPBLIO 3aABUA FMaBa aMepUKaHCKoMN
komnarum Ctus [hkobce.

Korpa Ha npownoi Hegene Ixo0C aHOHCUpOBan Havano
npoaax B 70 cTpaHax Mupa 1eTOM 3TOro roaa HoBO Bepcuun
iPhone c noaaepxkoii MobuneHOro uHTepHera 3G, poccun-
CKME NOKTOHHUKN cMapT@OoHa Bbinm B APOCTH — HaLLa CTpaHa
onsiTh HE NoNana B8 3TOT CNUCOK. HO B TENeUHTEPBbLIO Ha NPO-
winoit Hegene IHko6C nponmn Ha ux ayLum 4ONrOXAaHHbLIA 6anb-
3aM — OH NPeaNoNoXun, 4To oduumansHbie npoaaxv iPhone
B POCCHM HAYHYTCS YXKe K KOHLY 3TOr0 roga. «Y Hac npocTo He
66110 BO3MOXHOCTH 3aK/II04UTL CAENKY ¢ Poccuein, — 3assun
Ixo6c B uHTepsbio CNBC. — Ho st aymaio, 4To Bol yBuaANUTE, Kak
3Ta caenka 6ypeT 3akniodeHa nosxe B aToM roay». Mo cnosam
Dxo6ca, oTcyTcTeue A0roBOpa C POCCUNCKUMU MOBUNbHLIMUY
onepaTtopamMu genaeT HeBO3MOXHbBIM BbixOa cMmaptdoHa B
opUuManbLHYIO Npoaaxy. A noka aorosopa HeT, Ha POCCUIACKOM
4epHOM pblHKE BRhaaenbuamu iPhone ctanm yxe 300 000 ve-
noeek. «Kaxabit mecal, B Poccuio yemopgaHamMm 40CTasnsiioT
no 200 000 cmapTdoHoB Apple, — rosoput peaakrop Mobile
Research Group 9nbgap MypTasmH. — HblHewwHs s Moaens,
KOTOPYIO B LUECTU €BPONEUCKNX CTPaHax MOXHO KynuTb 3a
$399, B Poccuu npopaercs rae-1o 3a $1000».

Bca «6onbluas Tpoika» POCCUNCKUX MOBUIIbHLIX One-
paTopos — MTC, «bunaiti» n «<Merad®oH» — noarsepannm
uHpOpMaUMIo 0 TOM, 4TO BENY Neperosopsi ¢ Apple o npo-
naxax iPhone B Poccuun, HO He CMOrfin I0CTUrHyThL Cornawie-
Hus. Npo6nemMoit CTanu «HeBbIroAHbIE YCNOBUSI» KOHTpaKTa

CO CTOPOHbLI aMepuxkaHues, cpeamy KoTopeix TpebosaHne K
MECTHLIM OnepaTopam Nnokynartb cMapThOHb! TONbKO Y Apple,
aTaKke natuTsL amepukaHuam no 10% ¢ kaxaoro NPpoaaHHoO-
ro annapara, pasHo kak 10% ¢ [oxog08 OT NpeaoCTaBneHnst
YCNYr CBA3U.

Ha npownoi Heaene CTyB BOPYr 3aaBWJI, 4TO €ro Komna-
HUA OTMEHSIET CBOU XecTkue Tpebosanus. «[obporta» [xobca
MOXET CTaTh NPOPLIBOM B OTHOLIEHUNX «BONbLLIONW TPOWKU» C
Apple. Mpecc-cexpetaps OAQ «BbiMnenkomM» (TOprosas Mapka
«bunahH») ExatepuHa Ocagyas cHUTaeT, YTO HOBas cTpaTterus
Ctuea [ko6ca, KoTopas BKHOYAET U 3HAHYUTENbHOE CHUXEHUE
cToumMocTH iPhone, npuaneyeT K coTpyaHmnuecTsy c Apple MHO-
XECTBO POCCUIACKMX ONepaTopoB. «BuiMnenkoM» paccmarpm-
BaeT BO3MOXHOCTb NEPEroBopos 0 TECHOM COTPYAHUYECTBe C
Apple B BONpOCe 3aKMNo4eHus CornatleHns 0 pacrpocTpaHeHnn
cMaptooHoB, — 3assuna Ocagyas. — ITO BECbMA YAAUHLINA
rog ong 3TUx rafkeTos B POCCUK, MOTOMY 4TO Mbl 3anyckaem
cepsuc 3G B 20 poccuitckux ropoaax 3Tum NeTom»,

Hosbiit iPhone ¢ nogaepxkon 3G, amepukaHckue nNpo-
DaxXn KOTOPOro HauyHyTest yxe 11 uions, 6yneTt npopasateCa
no $199 3a mogens ¢ 8 I'b 1 no $299 sa moaens ¢ 16 B, kak
3assun Ctus [1xo6c¢. Mo cnosam rnasel Apple, HOBbLIA cMapT-
$OH AOMKEH NPOAABATLCH B ITOM LIEHOBOMW KaTeropum 8o BCEX
cTpaHax Mupa.

AHANUTUKY CYNTAIOT, 4TO B POCCUK, TEM He MeHee, LieHa Ha
HOBYIO MOaens iPhone 6yaert Bbilie, Tak Kak y Hac HeT opuum-
anbHOW CUCTEMBI CYBenanpoBaHns MOGMUNbHBIX TenedoHOoB, U
POCCUIACKME ONEPATOPLI NEranbHO He UMEIOT NPaBa KOMNEeH-
CupoBaTb CTOMMOCTbL TenedoHa NnokynaTenio, 3aKNoHaioLeMy
C HWMW KOHTPAKT.

«Begomoctin»

«PeMOHT 3n1eKTpoHHO% Texnuxu», Ned, 2008
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LIAN B BbITOBON YNEKTPOHMUKE:
CUrMA-AENDbTA LLAN AK4324
®UPMbI ASAHI KASEI
MICROSYSTEMS U ErO NPUMEHEHME
B DVD-ANMNAPATYPE SAMSUNG

IOpuii NeTponasnosckuif
r. Taranpor

B crarbe paccmarpusaiorcs asToHomHbie LLATT (Beinyckaiommecs
B BMAie OTAENIbHBLIX MUKPOCXEM), UCNONIb3yeMbie B BbICOKOKAYe-
CTBEHHOM GbITOBOA annaparype ¢ NPOUrPLIBATENIIMMN ONTUYECKUX
Auckos. MpuaeneHbl AaHHDIE O NPUMEHSIEMOCTH ABTOHOMHbIX LIAN B
annaparype cpeaHei LLeHOBOW Kareropmm — crayuonapHeix CD/DVD-
npourpsisarenax, DVD/HDD-pekopaepax, CD/DVD-pecusepax,
CHUCTEMOX AOMULLHEro KMHOTeUTPd, MY3bIKANbHbLIX LEHTPAX, GBTO-
mo6unsHbix CD/DVD-pecuBepax u KOMEMHUPOBAHHBIX YCTPOKCTBAX,
BbinyweHHnsix 8 19982004 r., n Hexkoropsix mogeneii 80-x, 90-x u
2005-2006 r.s. laHbl peKOMEHAALMM NO NONCKY U YCTPAHEHHIO He-

MCNpaBHOCTEH, cBazaHHbIX ¢ LLATN.

AHII u HAII B 3BykoBO#t Tex-
HUKE OCTalOTCSl BaKHEHIIUMU 3Be-
HbSIMHU, CBSI3BIBAIONIAMHU aAHAJIO-
rosble ¥ UH(POBBIE 3BYKOBBIE
«MHpPBI» — OO6OHTHCH 6e3 HUX
IOKa HEeBO3MOXKHO., CXeMOTEeXHHKa
HAII u nneonorust ux npuMeHeHust
XOopouo oTpaboTaHbl, a BBINYCK
cepuiinbix 11AIl me npeacrasisier
60JIBLION CJIOKHOCTH JJISI M3TOTO-
Butesieil MukpocxeM. O/IHAKO Koraa
peub UAET O BBICOKOKAYECTBEHHOMU
3BYKOBOH M BHjeoanmaparype,
CUTYyalusl CYIIECTBEHHO MEHSIETCS.
Hpoussoauteneit IIAIl ana Takoi
alnaparypbl, OHPeJeNsionux Ho-
JIOXKEHNE Ha DPBIHKE, 3HAYMTEIBHO
MeHbuie. OCHOBaHHEM /ISl TAKOTO
YTBEPXKAEHUS CTAJ aHATH3 MpUMe-
HAEMOCTH «3BYKOBbix» LIAIl B cot-
HSIX MojieJstel GBITOBOI 3IEKTPOHHOM
annaparypbl Pas3jMYHbIX GUPM.

LIAII MOTyT BBIIYCKATBCA Kak
B BHJ€ OT[EeJbHBIX MHKPOCXeM
(Ha3oBeM HX aBTOHOMHBIMH) TaK
U HaXOAMUTHCS B COCTaBE CaMBIX
pasmuuapix BUC. Hamnuue «as-
ToHOMHBIX > [IAIl B TOM MM HHOM
amnmapare B O6IIEeM CJIy4ae MOKET
TOBOPUTH O TOBBIIIEHHOM BHHMMA-
HUM Da3pabOTYMKOB K KavyecTBY

3pydanus. OgHAKo Ha TIPAKTHKE
TaKHe Ipeo6pa3oBarein MpHMe-
HSI0TCS KaK B MACCOBBIX MOJEJIAX,
TaK X B JOPOTOCTOALNEH amma-
parype kaaccoB Hi-Fi, Hi-End.
ITonyyenne BBICOKMX KadecTBEH-
Hbix nokaaaresei 1{AII B cocrase
3BYKoBbIX TpakToB BUC vactHOTO
npumenenus (ASIC) Texnosnoruye-
CKHM HENPOCTO — TaKOH BapHAHT
4aCTO UCHOJb3YeTCsT B MOGHIbHOM
¥ HeZioporoi uudpoBoit annapary-
pe, KauecTBO 3By4aHUsI KOTOPOii
He SABJAeTCS ONpeAessIOIINM
daxropoM. B 3HauuTeIBHOM UKCITE
MoZe/Iell CTallHOHAPHOM annaparty-
pbl caMbix pa3anyHbiX upm [JAT]
Takke HHTerpupoBaHesl B BUC
4aCTHOTO NIPUMEHEHNS.
ABTOHOMHEIe «3ByKoBhIey 1JATl
BBIIIYCKAIOT KaK IPONU3BOJHTE/H
caMoit anmapaTypbl, Tak u QUPMBI,
cneurain3upyomuecs Ha Ipo-
M3BOJICTBE IOAYIPOBOJHUKOBBIX
npu6opoB. VicTopuyecku ogHUMU
M3 NEePBHIX Pa3spabOTYMKOB Cepuii-
upix IHAIl ans npowurpsiBateneit
KOMIAaKT JUCKOB ObLIHM CO3JaTesn
camoit cucrembr Compact Disc —
¢upmbr Sony u Philips. B 80-e
roapl ux LAIl mupoko mpume-

Haauchk B CD-npourpeiBaTensx
pasnuuHbIX pupM. KasecTBeHHble
noka3zaresin nepBbix IIAIl 6putm
SIBHO HEAOCTATOYHBI AJsA JIoGUTe-
Jieit BBICOKOKA4eCTBEHHOTO 3BYKA;
B 3TO BpeMsl, OYEBIAHO, U HOSBUJI-
Ccsl TepMHH <«HH(QPOBOil 3BYK».
OpHako 3a npoulejiiee BpeMs
cxemorexauka I[AII 6nictpo co-
BEPIIEHCTBOBAJACh, U KavyeCTBO
apyyanusi CD-npourpniBartesneit
YIIY4LIAN0Ch.

Brimryckom LIAII 3anumaercs ve
OIUH JecATOK (DUPM, B TOM YHUCJIE
U KpynHeiiliye U3TOTOBUTENN Obl-
TOBOM 3JIEKTPOHHUKN — Matsushita,
Philips, Pioneer, Sanyo, Toshiba,
Yamaha u gp. «3BykoBbie» L[AII
MMeIOTCS B KaTajJoraXx MHOTHX MO-
JIVIIPOBOJHUKOBBIX KOHIIEPHOB,
taknx kak STM, NPX, Maxim,
Texas Instruments u ap. Yro6si
BBISICHUTh CHTYalHIO C TpHUMe-
HSEMOCTbIO «3BYKOBBIX» [[AII,
aBTOPOM ObLJI NIPOM3BEIEH AHAJIU3
CXEMOTEXHUKHM OOJBLUIOTO YHCIa
Mozesiell ObITOBOH 3JIEKTPOHUKH
passmuabix pupM. OKasaioch, 4To
pasJiyHble H3TOTOBUTEH BUIE0- U
3BYKOBOH anmnapaTyphbl B OCHOBHOM
npuMeHsitoT aBroHoMHbie [1AII He-
6OJIBIIOTO YUCJIA BEAYIIMX HPOU3-
BoauTesei mukpocxeM: Asahi Kasei
Microsystems (AKM), Analog
Devices (AD) Texas Instruments
(T1/Burr-Brown), Cirrus Logic
(CIRR). He60bliIy10 4acTb PbIH-
Ka B 3TOM CerMeHTe 3aHHMAaloT
¢upmpr Nippon Precision Circuits
(NPC), Wolfson Microelectronics
(WLF), NPX (6piBuias Philips
Semiconductors) u HekoTopbie
apyrue.

Bce nepeuucnennsie ¢upMbr
HMeIOT MOIIHBIE HCC/Ie{0BATEb-
CKHe IoJApa3jeneHdus ¥ BecbMa
aBTOPUTETHbI B NPOM3BOJACTBE LIH-
POKOTO CIeKTpa MUKpocxeM. Psiz
Beqymux wusrotosuresei (Sony,
Panasonic, Pioneer, Yamaha u
HEKOTOPHIE JIPyTHe) B CBOEH allma-
parype npuMenstiotr 1IIAIT kak co6-
CTBEHHOH pPa3pabOTKH, TaK U BbIIIe-
nepeuucjaeHHbIX ¢upM. Jannbie o
IIPUMEHsSIEMOCTH aBTOHOMHBIX [TATT
B GBITOBOM TEXHHKE — CTaIl[MOHApP-
Hbix CD/DVD-npourpsiBatessix,
DVD/HDD-pekopaepax, CD/
DVD-pecuBepax, cuctremax no-
MalllHer0 KUHOTeaTpa, My3BIKaJIb-
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HBIX I[€HTPaX, ABTOMOOHJbHBIX
CD/DVD-pecusepax u KOMOMHHU-
POBAHHBIX YCTPOICTBAX IIPHBEJEHEI
B Tabuue 1. B kavecTBe HCTOYHH-
KOB HH(OPMAlMK HCIOJIb30BAJIACh
cepBHCcHAasA AOKyMeHTauusi 6oJiee
TPEXCOT MoJieJteit pa3/IMyHoii anma-
paTyphbl, B KOTOPBIX HCHOJIb30BaHBI
asyx u (wmm) mectuKaHaJIbHbBIE
«asroHoMHbIe» IIAII.

Kak BugHo u3 tabauupl 1,
B c/lelaHHON BBIGOPKe Mojesei
npeobianaior ATl pupm AKM,
CIRR, T1/BB, Menee pacnpocrpa-
HeHbl MUKpocxeMbl ¢upM Analog
Devices, Wolfson. Co6crBensbie
LIAII ¢upm Sony, Matsushita,
Pioneer B OCHOBHOM HCHOJIb3YIOT-
€A B MX e anmaparype.

Dupma AKM sBnstercst oqHOR
U3 HIECTH [JOYEPHMX KOMIIAHWH
KPYIHOTO XOJIAMHIa XMMHUYECKOi
mpoMmeriLiedsocTy Anonun Asahi
Kasei Corporation. Kopmopauus
ocHoBaHa B 1931 r. (ee ocHoBaTte-
aem cumrator Shitagau Noguchi);
rofioBOi 06beM mpojax (GUPMBI
10 MaIpA. AOMI., YHUCJIO COTPYIHHU-
KoB — 23715, npesunent — Shiro
Hiruta. [1]. TToapasxenenne Asahi
Kasei Microsystems ocHOBaHO
B 1983 r., a B 1984 r. B ropoge
Atcyrn (Atsugi) OTKpHIT uccJe-
npoBarenbckuit nentp. B 1991 r.
06pa30BaH HCCIEN0BATEIbCKUM
U NPOM3BOJCTBEHHBIH KOMILIEKC
Nobecka LSI Plant gas macco-
BOTO MPOM3BOJICTBA MHUKPOCXEM
BBICOKOI crenmenu uHTerpamu LSI
(Large Scale Integration). Kom-
MepuecKuil BBITYCK MHUKPOCXEM Ha
3aBozae HayaT B 1993 r.; B 1995 r.
AKM nonyumna cepruduxar ISO
9001, aB 1999 r. — ISO 14001. B
2003 r. dupma B pesyJibTaTe CAUSA-
HuA nepeuMeHoBaHa B Asahi Kasei
EMD Co.

B paszen <«3BykoBbix» 1IAII
katajgora AKM 2008 r. BaeceHO
6osee 30 tumos MukpocxeM. B
tabmuue 1 ¢urypupyer TpuHag-
narb TMIOB Mukpocxem AKM. B
Tabyulie 2 NpUBEJEHa HX IpHMe-
HSIEMOCTb B Pa3JIUYHBIX MOJESX
anmaparypsbl, monasiuieii B 0630p.

24-pa3psiAHbIi CUTMa-JesbTa
IIAIl AK4324 (B opurunase —
96 kHz Sampling 24 Bit AZ DAC)
BBINIOJIHEH 110 CXeMe OXHODPA3psl-
Horo crepeo-l[AIl co BcTpoen-

Tabnuua 1. Mpumenumocrs LLAIT B annaparype paznuunbix dupm (Hauano)

AVEST
BBK CIRR: CS5340, CS4360
WLF. WMB738
DAEWOO CIRR: CS4360
TI/BB: PCM1748
ELENBERG WLE. WMB8746
T1,/BB: PCMI742. 1751, 1755
FUNAI NPC: SM5860
GRUNDIG PHILIPS. TDAT305T

HARMAN KARDON

CIRR: CS4392

HITACHI

TI/BB: PCM34, PCM1716, PCM1600

HYUNDAI

T1/BB: PCM1606

JvC

AD: AD1959

AKM: AK4384, AK4385, AK4358, AK4527
T1/BB: PCM1753

CIRR: CS4229, CS4352

MATSUSHITA: MN35503

KENWOOD

AKM: AK4353, AK4394

LG

CIRR: CS4344, CS4391, CS4360
AKM: AK4382, AK4586
TI1/BB: PCM1602, PCM1603, PCM1716

MARANTZ

AKM: AK4385

NPC: SM3866, SM5872, SM5882

CIRR: C84392, CS4396, CS4397

TI/BB: PCM1716, PCM1748, PCM1755
PHILIPS: TDA1545, TDA1549, TDA1541,
TDA1305T, TDA1547

NAD

T1/BB: PCM1710

ONKYO (DENON)

T1/BB: PCM56, PCM38, PCM1742
AKM: AK4586

AD: AD1860

NPC: SM5860

PANASONIC

TI/BB: PCM1600, PCM1742
Co6cTBenHble:
COFBBKO000022,30,/35,/36,/49/50

PHILIPS

AKM: AK4385, AK4382

CIRR: CS4344, CS4360, CS4385, CS5333;
TI/BB: PCM1716, PCM1782; WLF:
WM8772

Cob6erBennnie; TDA1303T, TDA1540,
TDA1541, TDA1549

PIONEER

TI/BB: PCM1742, PCM63, PCM1738,
PCM1716, PCM1742;

Co6ersennnle: PD2029AM, PE8S001, PD2028,
PD2026; NPX: UDA1328T,

UDA1334;

ROLSEN

CIRR: CS84330, CS4336, CS4360
WLF: WM8746
AD: AD1196

ROTEL

PHILIPS: TDA1541

SAMSUNG

AKM: AK4324, AK4382, AK4356, AK4586,
AK4393

T1/BB: PCM1710, PCM1715, PCM1720,
PCM1742

CIRR: CS84226

SEG

AKM: AK4356, AK4394
CIRR: CS4335, CS4355

SANYO

WLF: WM8761
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T1/BB: PCM1755

SHARP WIN: WM8772

AKM: AK4514

Co6etsennpie: CXD9544, CXD9627,
CXD9675, CXD8750, CXD9628, CXD8799,
CXD9843, CXD9788, CXAB8055, CXD8567,

SONY CXD9521
T1/BB: PCM1710, PCM1717, PCM56P
AKM: AK4381, AK4586
CIRR: CS4334:
TEAC ARM: AKA327
TOSHIBA T1,/BB: PCM1742, PCM1753
CIRR: CS4360
XORO WOLF: WM8706, WM8746
ARM: AK4382
YAMAHA TI/BB: PCM1607

Co6erpennsie: YACS514-F.

LRCK
BICK
SDATA

DIFO DIFt DIF2 DEMO D§M1 AVDD AVSS

De-emphasi
Interface Contro
'y
8x AT E
Interpolator Modulator se

8x AT
i Interpolator ! Modulator | SCF
iC’OCk Dividar ; 7{

MCLK CKS DVDD DVss VREF

Puc. 1. Crpyxrypras cxema LIAMN AK4324

Tabnuua 2. Npumensiemocts mukpocxem pupmor AKM

i m G i i ;, 5 '
SAMSUNG —DVD709, 909, DVD-A500 DVD peanep €600, C700;

HBIM 24-pa3psiiHbIM IHQPOBBIM
duaprpoM. llpm gaapHeiimem
U3JI0KEHNH MaTepuasia 6y/JeM npu-
JIEP’KUBATHCS TEPMUHOJIOTHY TIPEJ-
piAymux crareit asropa [2, 3].
[IpuBeneM aHOHCHMPOBAHHbBIE M3-
TOTOBUTEJNIEM XaPaKTEPUCTHKH H
poaMokHocTi ITAIL.

— 128-kpartHas nepeaIucKpeTy-
3a1si;

— YacToTa AMCKPETHU3AUNN —
a0 96 kI

— (UABTP HU3KUX YACTOT 2-TO
MOPSIZIKA ¢ HU3KUM JKUTTEPOM;

— mudepeHiNaIbHbIE BBIXO-
JIbl ¢ HU3KUMH HCKaXKEHHUSIMHY;

— YaCTOTbl AMCKPETU3ANHU
f, — 32; 44,1; 48 u 96 xI'y;

— Msrkoe 610kuposanue (npu
c60sIX CUMTBHIBAHHUS);

— [WHAMHMYECKHH JMana3oH —
105 abB;

— BO3MOKHBI€ YaCTOTHI BHEIII-
HEro TaKTOBOTO TeHepaTopa
(Master clock) — 256f, 384f,,
128f,, 198f;

— Kopmyc — 24-BBIBOJHBIN
VSOP.

CrpykTtypHast cxema HAII
AK4324 npuBenena Ha pucyske 1. B
COCTaB MUKPOCX€EMBI BXOJST, BXO/-
HOI1 nlocsieioBaTe IbHbIN HHTepdeiic
nannbix (Serial Input Interface);
HHTepHnoaupyomue undpoBbie

AK4324
AK4353 KENWOOD-KVT910,/920,/930,/960D (aBTromo6uanhbiii DVD pecuBep ¢ MOHUTOPOM),
AKA4356 SEG-2200,/2300./2400,/3000
SAMSUNG-DVD-M403,/405,/407,
AK4358 JVC-XV-N512S;
AK4381 SONY-NS325;
YAMAHA-DVD-S540, DV-S5650
LG-DKS-5500/5600
AK4382 PHILIPS-DVP-3010,/5100; DVP720SA;
SAMSUNG-DVD-M101,/103,/105,/107 /109, M201,/203,/205,/207, M300,/305/307, M409,
M104, M403,/405,/407,;
AK4384 JVC-HR-XV38SAG, XV-48EX (DVD + suseomarautodon); JVC-EX-A1 (Munucucrema),
MARANTZ-DV4001B
AK4385 PHILIPS-DVP5140,/5965; JVC-KD-DB711, (aBromMo6mnbubiii CD-pecusep)
JVC-KD-DV5188 (aBromo6unsnsiit DVD pecusep); JVC-XV-N210,310,/212/312;
AK4393 SAMSUNG-DVD-511,/611/615, SV-DVD1E (DVD + sugeomaraurodon);
AK4394 SEG-2200,/2300,/2400,3000
KENWOOD-DV-4700-B,/4900, DVF-R7030-B,/R9030;
AK4514 SHARP-MD-MS701H (Munucucrema);
AK4527 JVC-TH-S3, TH-V70R (noMamnuii kunoreatp); T EAC-AG-D8000;
ONKYO-DR2.2 (DVD pecusep)
AK4586 LG-DT-S777, 8797
SAMSUNG-CHT-350 (DVD/VCR pecusep).
«PeMOMNT 3neKTPpOHHOIH TexHuku», Ned, 2008
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dunbpsl (8x Interpolator); oaxo-
paspsHble CHTMAa-JAEeTbTa MOJY-
JATOPBI ¢ Mpeo6pa3oBaTeNsIMU
cnekrpa myMa (AS Modulator);
(pUABTPHI HIXKHUX HACTOT 2-TO MO~
paaxa (SCF); ysen ynpasjeHus
pexxumamu (De-emphasis Control).
HasnavyeHne BBIBOAOB MHKPOCXEMbI
npuseneHo B Tabuuile 3.

Ilpu pat6ore LIAII B popmare
CD-Audio nocienoBaTebHOCTD
16-pa3paaHbIX JaHHBIX C 4acToO-
roit 44,1 xI'u B xome BTC [2],
mocTymaer Ha 8-kpartHbie HHQ-
pOBbIe (PUJIBTPBI-UHTEPIIOISATOPDI
(puabTPBI ¢ KOHEYHOH HMMITYJIbC-
HOH xapakrepucrtukoit — KMUX-
¢unptper). Ha Beixome ¢uib-
TPOB CKOPOCTb TIOTOKA JAHHBIX
yBenuduBaercs B 8 pas (upwu
9TOM JOOABISIOTCS BBIYHCJIEHHBIE
IpOMeXyTo4yHbie orcuerni). Ha
BXO/IaX CUTMa-ZejbTa MOJIYJISTO-
POB YCTaHOBJIEHbl PEKYDPCUBHBIE
¢ubTphI-TIpec6pa3oBaTesIn MyMa,
o6ecIieyuBalolIMe IePEHOC IIYMOB
B BBICOKOYACTOTHYIO 006JacTh
(onepanus noise shaping [3]). B
pe3yJbTaTe Ha BBIX0JAaX (HUJIb-
TPOB YpPOBEHb HIyMa B 06J1acTH
C/IBIIIMMBIX 9aCTOT MOHIKAETCH, &
PaspsAIHOCTb JAHHBIX TOHUKAETCS
no ogHoro. Ilonywenssiit asony-
HBI IOTOK MOAAeTCsl Ha OAHOPAa3-
paaubiii LIATl, nocTpoeHHbIl Ha
OCHOBE IePeKJIIoYaeMbIX eMKOCTEH,
M3 KOTOPOro 1 opMUpyeTcs aHa-
JioroBbIi curaas. OKoHYaTenbHas
06paboTKa BBIIEJEHHOTO 3BYKOBO-
ro curHasa obecneunBaercss OHY
2-ro nopsigka (SCF).

IMepeunciuM OCHOBHBIE TeX-
uuyeckne xapakrepuctukn [[AII
AK4324 npn pabore Ha yacToTe
f, = 44,1 kI'u (rakroBas yacrora
Ha Bxoge BICK 64f):

— KHU + mym (THD+N)
OpH YPOBHE BBIXOJHOFO CHIHAJIA
0 b paBHo —94 aB; npu ypos-
ve —20 a1b paBHo —81 ab, npu
ypoBae —60 ab paBHo —41 a1b
(TunoBbie 3HaYEHU);

— MUHAMHUYEeCKHii AMAana3oH —
105 ab (TumoBoe 3HaueHHe CO
B3BEHIMBAIOIUM (DUIBTPOM THIIA
«A» n 20-pa3spsaHbIM BXOJHBIM
curHajoM; npu 16-paspsigHoM —
100 1B);

— OTHOUIEHUE CHTHAJL/ HIyM —
105 ab;

— pasjesieHHe KaHaJOB —
110 ab;

— HOJIHBI} pa3MaX BBIXOJA-
Horo Hampsixenus FSR [2,3]
OTHOCHTEJIbHO BbhiBojJa VREF —
+2,66..2,94 B ma marpyske
5 kOm.

— HANpSDKeHWe IUTAHUS —
4,5..5,5 B; TOK nOTpebJieHHs MO
nenn AVDD — 43 MA, nmo uenn
DVDD — 6 MA; MOIIHOCTh IIO-
tpebseHus: B paboueM pexume —
245 MBrT.

I[ipn pa6boTe Ha TakTOBOI
yactoTe 96 KI1 oTAeabHbBIE
napaMerpbl HAIl Heckonbko
xyxe (KHU — npumepHo Ha
2 1b, nuHamuyeckuil guanasoH
¥ OTHOLIEHHE CHTHAJ/ IIyM Ha —
7 1B).

SNTEMEHTHASA BA3A

XapakTepucTuku IHQPOBBIX
dunstpos (npu f, = 44,1 k['u u
f, = 96xTu):

— YacToTa <«IPO3PavyHOCTH»
(PB — Passband) — 0,4535f,
(20 nim 43 k') 1pU OTKJIOHEHUH
BBIXOJHOTO YDOBHS CHTHajJa Ha
10,01 ab;

— uvacroTa 3ajepxanus (SB —
Stopband) — 0,546f, (24,1 unm
48 kI'n);

— IOAaBJEHHE B TOJOCE 3a-
JlepoKaHusT — He MeHee 75 AD;

— HepaBHOMepHOCTb AUX B

rnogoce 0..20 xI'm — He Gouee
10,2 ab (f, = 44,1 xTw); 0..40 kI
(f, = 96 kI'u).

MukpocxeMa AK4324 moxer
paboTaTh Ha Pas3JNYHBIX TAKTOBBIX
4acTOTaX U C PasIuYHbIMU (opMa-

Tabnuua 3. Hasnavenune Buisopos mukpocxemst AK4324

i i A ymA..,-;..
1, 20 (DVSS, AVSS)

i
TOBbLIX Y3JIOB

i

«3em1s1» HN(PPOBBIX U AHAIO

2, 22 (DVDD, AVDD)

BbIBoAbI nuTaHHA HMQPOBLIX U aHAJIOTOBBIX Lemnei

Bxoz nepexsiouaresisi pexXuMa TaKTOBOTO TEHEpPaTo-
pa Master Clock: npu HE3KOM JIOrHYecKoM ypoBHE

3 (CKS) o6ecniednBaeTCA PEKUM LISl PabOThl ¢ TAKTOBBIMH
vyactroramu 256f,, 128f, npu Boicokom — 384f,,
192fs;

4 (MCLK) Bxoa TakroBoro reseparopa Master Clock
Bxoxn c6poca (Power-Down). Tlepen nogauen

5 (PD) MUTAHHUST HA BBIBOJIE JODKHO ObITh HyJIEBOE HAIIpsI-
KeHue
Bxoa 1noc/ieJoBaTeIbHBIX TAKTOBbIX CUTHAJIOB.

6 (BICK) p

eKOMeH/IyeMasi TAKTOBasi 4acTota 64f;

7 (SDATA) Bxog nocaexoBatebHbIx AaHHBIX B Koje BTC
[2, 3]

8 (LRCK) Bxoa TakTOBBIX CHIHAJIOB JIEBOTO W ITPABOTO KaHa-
JIOB

9 (SMUTE) Bxoz «Msirkoi» 610KMpOBKM (UCIIONBb3YETCs IPH
c60AX CUUTHIBAHUSN)

Bxoa nepexsioyatesis pexuMa AUCKPETU3AIMY.

10 (DFS) [Ipu HyseBOM HanpsikeHUe 06ECTIEYHBAETCS

«HOpManbHbIN» pexxum (256f, 384f.), npu yposHe
J0r. «1» — «apoiHoi»> pexxum (128f, 198f);

11, 12 (DEMO, DEM1)

Bxogpl y3na ynpasneHus pexxumamu De-emphasis
control;

13-15 (DIF0, DIF1,
DIF2)

Bxoppl nepexmmiodaTensi ¢popMaToB BXO/HbBIX
JaHHbIX (PEeXUMBI ONPeeNIIOTC KOHKPETHBIMH
opMaTaMu TTOCIeLOBATENbHBIX JAHHBIX HAa BXOJe
SDATA);

16, 17 (AOUTR—,

AuddepenumabHbpie BBIXOAbI MIPAaBOro KaHAIa

AOUTR+)

18, 19 (AOUTL—,

AOUTL+) Juddeperiuaibable BbIXO/bI JIEBOTO KaHAIA

21 (VREF) Bxoj o6pa3siosoro sanpsxenus (06b4HO Hanps-

sKeHue nutanust AVDD);

23, 24 (DZFR, DZFL)

BuIxonn! 6/10KHPYIOIHX CUTHAJIOB IPABOTO U JIEBO-
IO KaHaJIOB.

«PoMONT 3nexTpoHHO#i TexHuxu», Ne4, 2008
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TaMH TOCIEAOBATENbHBIX AAHHBIX
Ha Bxojie SDATA. Brenmue takTo-
BbI€ CUTHAJIbI TIOJJAIOTCSI Ha BHIBO/IBI
4 (MCLK), 8 (LRCK), 6 (BICK).
Curnan MCLK (Master Clock),
HeOOXOMUMbIH At paboTsl ud-
POBOTO MHTEPIIOTHPYIOIIETO (PUJIb-
Tpa M JAeJbTa-CUTMa MOJYJISITOPA,
JOJI3KEeH ObITh CHHXPOHH3UPOBAH
¢ curtasom LRCK (zonyckaercs
(pazosniii casur). YactoTa curHaia
MCLK onpenensiercst 4acTOTOH
JUCKpeTH3auuu f, 1 ypoBHAMH JIO-
I'MYECKUX CHTHAJIOB YIIPaBJIeHUs Ha
BeiBomax 3 (CKS), 10 (DFS). Boa-
MOJKHBIE PEXXUMBI TIPE0OPA30BAHHUS
yKasaHbl B Tabsmile 4.
MukpocxemMa MoOxeT paboTath
¢ nATbI0 (popMaTaMM BXOTHBIX
JIAHHBIX, MOCTYNAIOMHUX Ha BbI-
Bo 7 (SDATA): MOTyT HCNOJIB30-
Barbcst 16-, 20- u 24-paspsiamsie 1o-
caenoBaresbHoctd. DopMarsl 3aj1a-
I0TCSE 3-Pa3pPs/IHBIM YIIPABJISIONIAM
KoioM Ha BbiBogax 13..15 (DIFO,
1, 2) MUKpPOCXEMBI M ONpee/IIoT-
CSl CXEMOTEXHUKOH W peXuMaMu
paboThl amnaparypbl, B KOTODbIX

Ta6nuua 4. Pexxumsr npeobpasosanus mukpocxemobl AK4324

ucnosnayercs ATl Cocrosanus
COOTBETCTBYIOIIMX CUTHAJIOB YIIPaB-
JIEHUS TIpUBeJIEHbI B TabsuIe S.

Bo Bcex ¢opmartax AaHHBIX
UCTIOIb3YeTCA «ABOUYHBII JJOTOJI-
HuteabHbl Koa» BTC (Binary
Two’s Compliment), ¢ mepBbiM
paspszom MSB [2]. B dopmare
24bit MSB Justified moryT uc-
noab3oBatecs 20- u 16-pa3psgabie
MIOCJIEI0BATENIBHOCTH; FIPH 3TOM B
COOTBETCTBYIOIINX HEWCIIOJb3Yye-
MBIX MJIQJIIIMX Pa3psiax yCTaHaB-
JEBaIoTCs Jor. «0».

HAIIl o6ecneuuBaer JeTeKTH-
pOBaHNe NPONYCKOB BXOAHBIX
curHanoB (Zero detection), ecnu B
TevyeHue 8192 mepuoaoB TAKTOBOTO
curHana LRCK Bo BxoaHoM curna-
ae SDATA 6yayT cienoBathb TOJIb-
KO «HyJu», Ha BeIXojgax DZFL,
DZFR (BoiBogs 24, 23 MuUKpOCXeE-
MbI) YCTAHOBSITCSI yPOBHHU JIOTHYe-
ckoit eaunnipi. Curnannr DZFL,
DZFR Mo0xHO HKCIIOJIB30BaTh IS
6s10kupoBaHus (OTKIIOYEHUS ) BbI-
XOIHBIX 3BYKOBbIX CHrHai0B (u
IIYMOB) B MOMEHTbI IPOITYCKOB.

LRCK (f) 32..48 KTt 64..96 kIt
BICK 64f, 64f,
MCLK (CKS= «0») 256f, 128,
(CKS= «1») 384f, 192f,

Tabnuua 5. Curnans: ynpasnenus Gopmaramm AaHHbIX mukpocxembt AK4324

0 0 0 [16/LSB Justified >32f,
0 0 1 |20/LSB Justified 240f,
0 1 0 |24/MSB Justified 248f,
0 1 1 |I?S Compatible 248f
1 0 0 |24/LSB Justified 248f
1 0 1 |TecroBsiit pexxumM —

1 1 1 |Pexxum 610kupoBKY (He HCHOIb3YETCS) -

Tabnuuo 6. YnpasneHue HacToToi auckpernaaumn mukpocxemst AK4324

0 0 0 44,1 Kl
1 0 0 48 kI'g
1 1 0 32 k'
1 0 1 96 xl'y

IIpu ocmanvnoix xombunayusx IIAIl evixnouen.

JlnanasoH TakTOBBIX YacCTOT
Ha Bxoge MCLK (Master Clock
Timing) — 7,7..13,84 MT'u (8 pe-
xume 256f ) u 11,5..20,736 MTu
(B pexxume 384f,). /Inana3oH tax-
TOBBIX YacToT Ha Bxoxe LRCK —
30..54 xT'y (B HOpMATBHOM pexH-
Me), 60..108 xlu (B <«aBOHHOM»
pexxume). Yactora AmcKperHsa-
IH, C KOTOPOH MoOXKeT paboTarthb
IIAII, onpenensiercsa 3HaueHUueM
3-paspsIHOrO YIIPABJSIOIETO KOJAa
Ha BeIBojax 10—12 MurpocxeMbl
(curnaner DFS, DEMO, DEM1).
CocrosiHuie yrpaB/siOUIMX CHIHA-
JIOB TIpMBe/IeHO B Tabuie 6.

Kak BUZHO u3 NpUBEZEHHBIX
naunbix, HAIT AK4324 moxer
6bITh KCIOJB30BAaH B Pa3JIWYHBIX
pexnMax, NMO3TOMY KadecTBO
3BYYaHHS aNaparoB, B KOTOPBIX
OH TPHUMEHEH, OmpeJessieTcs: HX
CXEMOTEXHHYECKUM TOCTPOEHHEM,
UCTIOIb3yeMBIMH (hOpMaTaMyl JaH-
HBIX, YaCTOTAaMH JUCKPETH3AIUH.

PaccMOTpUM HEKOTOPBIE CXEMBI
BKJIOYEHUS PAaCcCMaTPUBAEMOTO
HAIl B oxnoit u3 suHeek DVD-
annapatypsl ¢pupMel Samsung. B
coctaB juHeiiku Bxogar: DVD-
MIPOUTPBIBATEND € ABYXKAHAJIbHBIM
3BYKOBBIM TpaktoM DVD-709,
DVD-npourpsiBatessb ¢ 2- 1 6-xa-
HAJBHBIMM 3BYKOBBIMH TPaKTaMH
DVD-909, 5-auckosbie ueliHmKe-
psi DVD-C600 (2 kanama), C700
(2 + 6 kananos), DVD-pecusep
JUIS CHCTEM JOMAILIHEr0 KMHOTEa-
tpa DVD-AS500 (2 + 6 xananos).
CxeMOTEXHHKA 3BYKOBBIX TPAKTOB
BCEX PacCMaTpUBAEMbiX allllapaToB
OT/INYAETCS «OECKOMIIPOMHUCCHO-
CTHIO» M 06eCTIeYrBaEeT AOCTATOYHO
BBICOKO€ KaueCTBO BOCIIPOM3Be/(e-
uust auckoB CD-Audio. Ilpu cy-
HIECTBYIOLIEM B HacTOsiniee BpeMs
nebunure u goporosusne CD-
TIPOUrphIBaTEs e HCHOIb30BAHUE
paccMaTpHMBaEMBIX anmaparoB B
KayecTBe KOMIIOHEHTOB 3BYKOBO-
CIIPOU3BOASIINX CHCTEM JOCTa-
TOYHO BBICOKOTO KJACCA BIIOJIHE
OIpaB/JaHO, a MX PEMOHT BOC-
Tpe6oBan (MHOTHE COBpPEMEHHBIE
MaccoBeie DVD-npourpeiBarenu
He COOTBETCTBYIOT TPeGOBaHUSAM,
NpeAbABAAEMBIM TIOOGUTENAMHU
BbICOKOKAaY€CTBEHHOTO 3BYKa).
3asBiieHHbIE XapDAKTEPUCTUKHU 3BY-
KOBBIX TPaKTOB arfiapaToB:

«PeMOHT 3Nn1eKTPOHHOM TeXHuKM», Ned, 2008
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— OTHOIIEHWE CHTHAI/ TIIyM —
96 nb;

— KHU — 0,003%;

— AMHAMUYeCKUH AMANa30H
96 nB (npu 16-paspsgHOM KBaH-
TOBaHUH ),

— o6muit KHW pecusepa
DVD-A500 — 0,02% npu BbHI-
xoaHOHM MomHocTH 5 x 40 Br.

[IpunnunmanpHasi cxeMma 3BY-
KoBoro 6sioka kanana KM mpo-
urpsiBaresneii DVD-709, 909
[IpUBejieHa Ha pUCYHKe 2, 6JIOKa
MHOTOKQHA/IbHOT'O 3ByKa TIPOUTPhI-
Baresst DVD-909 — Ha pucyske 3,
6noka xaHaima MKM ueitnmpkepa
DVD-C600 — Ha pucynke 4,
BCETO 3BYKOBOTO 6JIOKA YeiHIKe-
pa DVD-C700 — Ha pucyske 5,
a 6soka kanasa MKM pecusepa
DVD-A500 — na pucyske 6. Biok
MHOTOKaHAJIbHOTO 3ByKa pecuBepa
DVD-AS500 BbinmosiHeH Ha MUKPO-
cxeme CS4226 ¢upmbr Cirrus
Logic (4acro ynorpe6asiercs apy-
roe Ha3BaHHe OTAeJIeHHus ITOH pup-
Mbr — Crystal Semiconductor); B
mozenax DVD-709, DVD-C600
J€eKOJAepOB MHOTOKaHAaJbHOTO
3BYKa HeT.

PaccMoTpuUM HEKOTOpEBIE OCO-
OeHHOCTH cxeM BKJouyenus I[[AIT
AK4324 B paccMarpuBaeMbIxX aim-
naparax. Y IpaB/siOnye CUrHABI
no uensivm DFS, DEM00, DEMO1,
DIF0, DIF1, DIF2 ua ITIAII mo-
CTYHaloT OT MHKPOIPOLECCOPOB
CHCTEM YIIpaBJIeHUsI. 3HAYeHUS
CHTHAJIOB 3aBHCSIT 0T (opMaToB
3BYKOBBIX JAaHHBIX, 3allHCAHHBIX
Ha KOHKPETHBIX JUCKAaX; UX MOX-
HO M3MEPUTH B COOTBETCTBYIOIHX
KOHTPOJBHBIX TouKax. DopMaTsl
JIAHHDBIX ¥ YaCTOTHI JUCKPETH3ANUN
OIIPEAEISTIOTCS TPOUTPBIBATEISIMH
B mocJje 3arpysku aucka. [lpum
BOCIIDOM3BEAEHNN CTAHAAPTHBIX
auckoB CD-Audio o6sransrit ¢hop-
MaT gaHHbix — LSB Justified,
yucjio paspsinoB — 16, ygacrora
auckperuzanuu — 44,1 xl'u. Ilpn
BocnponsseaeHun auckos DVD u
VCD MoxeT 6bITb HECKOJIBKO KOM-
6UHALMI YIPABISIONINX CHTHAJIOB.
Hanpumep, npu 3amucu ¢ JIuHed-
Hoit KM MoryT ncrnosib3oBarsCst
16, 20 u 24 paspsiga IpHu 4acToTax
guckperusauy 44,1, 48 u 96 xI'g
(4acrotst curnasnos BICK cocras-
asor 2,822; 3,073 n 6,144 MIn
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Puc. 4. Bnok xanana UKM ueiingxepa DVD-C600

cooTBeTcTBeHHO). (DOHOrpaMMbI
B ¢opmarax Dolby Pro Logic
(4 xanana), Dolby Digital (6 wm
8 xananos), DTS, MGEG-2 (or 2
70 8 KaHAJIOB) MOTYT 6bITh 3aMUCa-
Hbl ¢ JUCKpeTH3auueil 44,1; 48 u
96 xI'x u yucaom paspsajos 16, 20
U 24 B pa3/IMYHbIX KOMOUHALIMSAX.
Hcnonv3ys nanuse tabmnu 4—6,
MOXKHO, U3MEPHUB HANIPSIXKEHUS Ha
YIPaBAAOIUX BXOJAaX, OIpeje-
JUTh (POPMaThl JAHHBIX M YHCIO
pas3psa0B 3amMUCH KOHKPETHBIX
AUCKOB (3/€Ch yYTeHbl BAPUAHTBI
TOJIBKO [JJIs1 [TUCKOB, BOCHPOHU3-
BOAMMBIX Ha PacCMaTpPHUBAEMBIX
anmaparax).

Bxoanvie TakToBBIE CHUIHAIBI
M CHTHAJ JAaHHBIX B uensax DA-
XCK, BCK, LRCK, DATO kon-
TPOJIMPYIOTCS B COOTBETCTBY IOIHMX
KOHTPOJIBHBIX TOYKax. Yacrora
curHana DA-XCK gomxna co-
crasaath 16,934 MTI'ny npu BOC-
npousBegenun auckos CD,/VCD

u 18,432 MTIu, 1o ectp 384f; (B
nemu CKS — jor. «1», Ha BBHI-
BOA 3 MHUKPOCXEMbI NOCTOSHHO
nofaHo Hanpsbkenue +5 B). Bce
NEPeYHC/IeHHbIe CHIHAJIBI IOCTYIIA-
10T OT JeKojepa BHIEO- U 3BYKO-
BbIX CUTHAJIOB, BBITIOJIHEHHOTO Ha
BUC ZIVA-3 ¢upmpmt C-CUBE.
BpIxoaHble aHAMIOrOBBIE CHTHAJIBI
B 1uddepennnanproit opme mo-
CTYNalOT Ha CABOEHHBIE ONEpaIlH-
onxble ycuaarean BA4560 pupmbr
RHOM (cM. puc. 2, 3, 6).
BrokupoBky BBIXOAHBIX CHI-
HasioB (LIyMOB M mOMeX) B 3BY-
KOBBIX TpPaKTax IIpOUTpbIBaTe/iel
DVD-709,/909 (cMm. puc. 2) obe-
CNEYHBAIOT KJIOYH HA TPAH3UCTO-
pax AQ1-AQ4 tuma KSC1623
CHTHAJIaMH YIIPABJIEHUS O LEIsaM
DTML, DTMR (uipu 610K1upOBKe
B LleNAX YCTAHABJIMBAETCSA HAIps-
xenune +10..12 B. Ilpn manuunu
3aMETHDBIX IIYMOB H TIOMEX Ha BbI-
XO/1aX 3BYKOBBIX TPAKTOB MOXXHO

HOHPOOOBATh 3aMEHUTH OKCHUIHbIE
KOH/IEHCATOPBI B IENISIX NHTAHU
AU-VCC, +8V, —8V; paspean-
TEJbHBIX KOHJeHcaTopoB AESG,
AE9, xonxgeHcatopoB ¢uibrpa
HCTOYHUKA TUTAHUS B ITHX LENAX,
3aMeHy (MM OTKJIIOYEHHE) TpaH-
3uctopoB AQ1—AQ4 u crabuiu-
TpoHOB AZD4—AZD7.

bB/1oK MHOrOKaHAJBHOTO 3BYKa
Mozenn DVD-909 swinossed Ha
tpex LIAIT AK4324 (cm. puc. 3).
Ha nosunum AI2 ycraHoBjeH
npeo6pa3oBatesib (HPOHTATBHBIX
kaHajaos, AIC3 TBHIJIOBBIX,
AIC4 — ueHTpajsbHOrO W KaHaja
cabsydepa. CxeMbl BKJIIOYEHHS
ITAII He oT/IMYAIOTCS OT NIOKA3aH-
HOiT Ha pUCyHKe 2.

Baoku xanana KM u muoro-
KaHaJbHOTO 3ByKa ueHHIXKe-
pos DVD-C600 (cm. puc. 4),
DVD-C700 (cM. puc. 5) or-
JUYA0TCS OT PAacCMOTPEHHBIX
OTCYTCTBUEM BBIXOJHBIX YCHJIHU-

oo
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Puc. 6. Bnox xanana MKM pecusepa DVD-A500 {uacs 1)

testeft Ha OY BA4560. B cxeme
610oxka kaHasa VKM pecusepa
DVD-A500 (cM. puc. 6) npuHATH
JIOTIOJIHATE/IbHBIE MePhI N0 TIOBBI-
HIEHMIO Ka4ecTBa 3ByKa, B yacTHO-
CTH, LeNN NUTAaHUS M KOPIYCHbIE
HeNH aHaJOTOBBIX M IH(POBBIX
YCTPOMCTB pasaenennbl. [lutanue
+5 B Ha BeBOIBI 2, 22 (111 D5V,
AUS5V) nogaercss oT OTZeJbHBIX
HCTOYHHMKOB nuTanus. Curaajibl
(ppOHTANIPHBIX KAHANOB HOAAKT-
c4 Ha 670K MHOTOKaHaJbHOIO

3ByKa uepe3 AByx3BeHHble DHY,
BointoniHeHHbie Ha OY AIC61,
AIC62, BKIIOYEHHBIX II0 CXEMe
uHTerparopoB. Uwucio xKoMOuHa-
HUH «4acToTa AUCKpeTH3aluu,/
(opMaT HaHHBIX», IO CPABHEHHIO
C IIpeIbIAYIUMH MOJEASIMH, Orpa-
nnueno — uenu DFS, DEM1,
DIF1 (BeiBoant 10, 12, 14 IIAID)
COeIMHEHBI ¢ KoprmycoM. Boamox-
HO, AaHHasi Mepa NpHUHATA AJA
HEBO3MOXXHOCTH BOCTIPOU3BEEHUS
JUCKOB C HEJOCTATOYHO BBICO-

kuMy (1S BBICOKOKAYECTBEHHOTO
BOCTIPOM3BEIEHNS) IIapaMeTPaMHu.
IMopo6Hble Mepbl TPUHHUMAIOTCS
¥ B psijle APYTHX [POUrphIBaTe-
aeit kaaccos Hi-Fi, Hi-End gas
6710KUpOBaHNS BOCTIPOU3BE/IEHUS
«caMozeabHbIX» auckos CD/
DVD-R/RW, MP3 u t.11. (uTo6b1
HCKJIOYUTb BO3MOXHOCTb <«JAHC-
KPeIUTAHUN» JOPOTOCTOSIINX all-
[apaToB, YMEHbIIAsE BEPOSITHOCTD
BBIJAaY¥ HEKayeCTBEHHOTO HJIH
«CIKATOr0» 3BYKa).

«PemOHT anexTpoHHOi TexHuxu», Ned, 2008
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Puc. 6. Bnox xanana UKM pecusepa DVD-A500 (uacts 2)

B 3akuioueHue paccMoTpuMm
0CcO6EeHHOCTH UCTIOJIb3yeMbIX (op-
MAaTOB JAHHBIX, BPEMEHHbIE [IHa-
rpaMMBI KOTODPbIX MPHBEIEHBI Ha
pucynke 7. [usa Bcex dopmaToB
JIAaHHBIX IIPH YPOBHSIX JIOT. «1» Ha
Bxoa SDATA npoxonmsit paHHbIE
JIEBOTO KaHaJjla, MPU yPOBHSAX
jor. «0» — mpaBoro kanajsa. B
dopmare «16 bit LSB Justified»
(cM. puc. 7 a) npu TakTOBOI ya-
crore BICK 32f, 3a oxun nepuox
CJIeIOBaHuUs

nmnynascoB LRCK mpoxoadar
Bce 16 + 16 paspsaaoB BXOIHBIX
Jannbix; npu yactote BICK 64f B
kaxaoM noxynepuoge LRCK npo-
xoasT 16 + 16 pa3psaa0B BXOAHBIX
JAaHHBIX W UHTEPBAT Pe3epPBHBIX
6uros (Don’t Care). BoipaBHupa-
uue (justified) ganubIx npousso-
aurcst o paspsiay LSB (mmagme-
My), TO €CTb NOCJAEIHHUIH paspsii
nanubix (LSB) okanumBaerca B
MOMEHT HepeKJIOYeHHsI UMILYJIb-
coB LRCK. Ananoruuso IIAII

pa6oraer u dopmatax 20,24 LSB
Justified (cM. puc. 76). B ¢dop-
Mate «24 bit MSB Justified» (cm.
puc. 7 B) BbIpaBHHBaHHE JAHHbIX
IPOU3BOAUTCA O paspsay MSB
(crapmemy), To ecTb (pPOHTH H
crnaant umny.abcoB LRCK cosmna-
JQI0T C ePBbIM PA3PsAA0M AaHHBIX
(ou y Bcex ¢opmaToB Hauboiee
3HauuMblii — MSB). B ¢opmare
«I?S Compatible» nanubie Hecun-
(pasHBI C TAKTOBBIMH CHTHAJAMH
LRCK, BICK, 1o ectp maHHbIe

«PoMOHT aneKTpoHHOM TexHuKku», Ned, 2008
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Jlumepamypa
1. «History of Grown», www.
asahi-kasei.co.jp.

IIPOXOJST B CEPEMHE 10Ty TIePHO-
nos LRCK (cm. puc. 7 r).

r)

Puc. 7. BpemenHbio BUarpammbl MCNonb3yemoix GOpMaToB SAHHBIX

3. Hemponasnoscxuti FO. <«IL[AIT
PCM63 u yugpoeoi unmepnonru-
pyrowuid gpuremp DF1700 pupmot
TI/BURR-BROWN g evicoxoxque-
cmeennol 38yxoeou annapamypes //
PIT, 2007 2., Ne7, c. 47—54.

2. Ilemponasaoecxut FO. «L[AIT
PCM54..56, 58, 61 pupmwe TI/
BURR-BROWN 0asa 3eyxoeoi
annapamypw xaaccoe Hi-Fi, Hi-
End»//P3T, 2007 2, Ne4, c.
4651, -
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KOMMbBIOTEPBl Y MEPUDEPKYA

MYNbTUMEAMMHDLIA
XK-MOHUTOP «ACER AL1711».
YCTPOMUCTBO U PEMOHT. Yacts 2

Anexcanap Maprbivos
r. BupHoe

B 3aKAIOYNUTEeNbHOW YacTu cratbu paccmorped DC/AC-
npeobpaszoBarens, CXema ynpasneHus, BUACOTPAKT, 3BYKOBOMH
TPAKT. ONUCaHa perysiimposKka MOHUTOPG, TUNOBLIE HEUCNPABHOCTH

# cnocobBbl UX YCTPAHEHMUS.

DC/AC-npeobpazoeamend
Ciy T 7151 IUTAHUS BJIEKTPO-
JIOMUHECHEHTHBIX JIAMIT TOJICBETKH
KK nanenu (cMm. puc. 2). Cxema
NOCTPOEHA Ha OCHOBE JBYXKa-
Ha/IbHOTO KOHTpoJLTepa 1101 Tuna
07960 ¢upmpr O,MICRO. Ha-
3HauYeHHE BBIBOJAOB MHKDPOCXEMBI
npuBeAeHo B Tabnuile 3.
MuxpocxeMa 3anUTHIBAETCS
Hampsixeanem 12 B (smiBoa 6)
OT 6JIOKA IUTAaHUS 4Yepe3 KJIY

010201060Q10t. Kmou ympas-
asercs curaioM ON/OFF (ak-
TUBHBIH YPOBEHb — BBICOKHII) C
koHTakta 2 paszpema P802. Ha
[JIaBHOW ILJIaTe CUTHAJA 0603Ha4a-
ercs BKLT_EN, on ¢opmupyercst
MUKPOKOHTpoL1epoM 1307 (BbI-
Boja 31) u uepes koHTakT 6 P301
MOJAETCs Ha IJIATy 6JI0Ka IHTaHUS
(cM. puc. 4).

SIpKOCTb NOACBETKH PETYIHPY-
€TCsl U3MEHEHHEM MOTEHIUANa Ha

Ta6bnuua 3. HasHaueHnue BbiBOROR Mukpocxembl OZ960

BeiBojie 14 1101 (3,2 B — Maxcu-
MajbHasA dapkoctb, 1 B — Mmunu-
MasbHast). CurHal peryJjupoOBKH
spkoctu BKLT_ADJ dopmupy-
ercs rpadUUeCcKUM KOHTPOJLIEPOM
1305 (cM. puc. 5) ua BbiBOAE 73.
C ronasront wrater IV M-curnan
npeo6pa3yercs B yIpaBJsioniee
HAIIPSDKEHNE C MOMOUIBIO CXEMBI
na tpansucropax Q301, Q302 (cM.
puc. 3) u uepes kourtaxt 3 P101 u
koHtakt 1 P802 (ua niate 610Ka
nuTaHus o o6osHauaercs BRI)
noaaercst Ha Beisog 14 1101,

O6a BBIXO/IHBIX KaHAJa HHBEP-
TOPA BBIIIOJHEHDI 110 OJUHAKOBOH
cxeMe. Brixonasie MOSFET-
tpansucropsi c6opok 1102 — 1105
tuna AOP600. Kaxnpas c6op-
ka coctouT u3 asyx MOSFET-
TPAH3UCTOPOB C N-KaHajoM (Bbi-
Boasr 1 (S), 2 (G), 7, 8 (D))
u p-xkanasoM (BwiBoabt 3 (S), 4
(G), 5, 6 (D)) co BCTPOECHHBIMH
auofamu. Ilapamerpsl TpaH3u-
ctopoB: Vps = 30 (— 30) B,
I,=7,5(— 6,6) A. Tpausucropsl
BKJIIOYEHBI 110 ABYXTaKTHOM cxeme
IIOCJAE€N0BATEJbHO C NEPBUYHOMN

1 CTIMR I Konpgencarop Bpemenu «iokura» gamnsl CCFL
Bxopn 3amuThl OT NIpeBbIIEHUS BB arn u
2 OVP I o ;1}2’ (I)HB) p IXO/IHOTO HaNPSKEHHsI
3 ENA I Bxox paspetenus (TTJI-yposau)
4 SST I Kongencarop cxeMbl «MArkoro» crapra
5 VDDA I Hanpsxenue nutanusa (8..20 B)
6 GNDA I «3eMs»
7 REF O Beixon onopHoro Hanpsokenus 2,5 B
8 RT1 I Pesuctop nporpaMMupOBaHHs YaCTOThI «IIOKHATa»
9 FB I TokoBrlit curaasn o6parHoii cBsi3u
10 CMP O Beixon ycunutessi CHrHaIa OMIMOKH
1" NDR D O Boixoa D ynpasnenuss NMOSFET-rpansucropom
12 PDR C O Beixox C ynpasaenuss PMOSFET-Tpansucropom
13 LPWM O Curnan IVM pesxuMa «BCHBILIKH» JJIS1 KOHTPOJISE SIPKOCTH
14 DIM 1 Bxoa anasoroBoro curiana xourposs spkoctu CCFL
15 LCT I BHeninuit KOHEHCATOP CXEMBI «BCIBIIIKH »
16 PGND I CuoBast «3eMis»
17 RT | BpeMsizagaronmii pesucrop paboyeil 4acToTh
18 CT I Bpemssanaomuii KoHaeHcaTop paboyel 4acTOThI
19 PDR A O Boixoxn A ynpasnenus PMOSFET-rpausucropoM
20 NDR B ) Boixoa B ympasnenns NMOSFET-rpansuctopoM

«PeMONT anexTpoHHOM TexHuku», Ned, 2008
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KOMMNbIOTEPHI 1 MEPIMDEPG

06MOTKOH HMIIYJbCHOTO TPaHC-
¢dopmaropa T101 (T102 — 2-ii ka-
Han). Hanpsixenue nuranus 24 B

NIOJA€TCA Ha HCTOKHM D-KaHaJIbHbIX

TpaH3ucTopoB. Ha 3arBops! TpaH-
3UCTOPOB NOCTYNAIOT NPOTUBO-
(basHbIe yIpaBIAIONUINE UMITYJIbCHI
¢ BeiBOAOB 11, 12 u 19, 20 1101.
Co BTopuuHOii 06MoTKH 7-10 T101
(T102) cuuMaeTca mHepeMeHHOe
HanpsKeHHe Da3MaXOM OKOJIO
800 B u uacroroit 70..80 kI u
HOJAeTCsl HA JIaMIbl NOJACBETKH,
KaXKAbIM BBIXOJ HATPY’KEH Ha JABe
jJammel. HamnpsbkeHue KoMmeHca-
MU 1151 CTaGUIN3aIMN BBIXOHBIX
Hanpsokenuit (curnanbni FB1 u
FB2) cuumaercs ¢ gmoma D117
(D122), BKJIIOYEHHOTO MOC/IEA0BA-
TeJbHO C OJHOHN U3 JIaMII KaHaja
U JIaMIIOH BBIIPSAMJISETCS, HOCTe
Yero MOCTYIIAeT Ha BXOJ CXeMbI
KoMIeHcanu — BoiBog 9 [101. Ha
3TOT K€ BBIBO/] TIOJAETCS OMOPHOE
Hanpspkenue 2,5 B ¢ BeiBoma 7
1101. Cxema Ha TpaH3HCTOpax
0107 — Q109 ucnonbsyercst pst
3alUTBl OT KOPOTKOTO 3aMbIKa-
HHUA Ha BBIXOJaX HHBepTopa. OHa
VIPaBJISeTCA TeMH K€ CHTHAJIaMu
FB1 u FB2. B HopManbHOM pexi-
Me ¢ peautens C911 C923 (CI16
C922) cHHMaeTcss BTOPUYHOE Ha-
npsixkeHne u depe3d auoa D903
(D904) nmomaercs Ha BBIBOA 7.
Ecyiu B BBIXOJHBIX LIENAX KAaHATOB
IIPOUCXOAUT O6PBIB (HET KOHTAKTA
B pagbeMax WU HEHCIIPaBHA OJHA
U3 JaMi), cpa6aThiBaeT 3aluTa
[0 TIPeBBHINIEHHIO BBIXOAHBIX Ha-
npsokeHuit. CUrHAIBI CHUMAIOTCS €
€MKOCTHBIX JeJITesel 1 HOAAITCA
Ha BXOJ CXEMBl 3allUThl — BBI-
BOA 2.

Cxema ynpaeaenusn
ITocTpoeHa Ha OCHOBE MHUKPO-
xoutposiepa 1307 (cMm. puc. 4),
9HeproHesasucuMoit mamstu 1308,
cxempl OSD (B cocraBe rpadu-
4ecKoro KoHTtpoJepa 1305) u
KHOIIOK TIepe/iHeil NaHesu.
Muxpoxonrposuiep 1307 Tuma
MTV312M64 ¢dbupmer Myson
Technology Boimosinen Ha siape
8051. MukpocxeMa COAEPXKHUT
1024 6aiitr O3Y, 64 K6aiitr I13Y
tuna (Jsu, CHHXPOIPOLECCOP,
14-paspsaguniii LAII, 4-xanasb-
Hbiit 6-paspsiganiid ALIL u 6 yHR-

BEPCAJbHBIX JBYHAIPaBJIEHHBIX
HOPTOB BBOJAa-BbIBOAa. CxeMma
c6poca Ha srementax C306, D316,
R379 noaknioyeHa K BBIBORY 7
1307. TakToBHIit reHEPATOP MUKPO-
KOHTpOJ/LIepa cTabHIU3MPOBaH
KBapleBbiM pe3oHaTtopoM X302
(11,059 MTu), mOAKIIOYEHHBIM
K BeiBoZaM 11 m 12 MUKpPOKOH-
TpOJLiEpa.

B cocraBe MukpokoHTpoOJLIEPA
uMeercs uudpoBoit mHTEpdeiic
I2C — BoBoget 13, 14. K Hemy
HOJKJIOYeHA MUKPOCXeMa 3Hep-
roHe3asucuMoil mamstu 1308, B
KOTOPOU XPaHATCS HOJIb30BaTE/b-
CKMe HacTpoiiku. /laHHbIe 151 Toj-
aepxku pexuma Plug-and-Play
XpaHATCS B MUKpDOCXEMe TaMATH
1304, onu sanuceBalOTCS TyJa
MHUKPOKOHTPOJLIJIEPOM 1O TIOCJjie-
JoBatejbHOMY uHTep(deiicy (Bbi-
Bozbl 28, 28) u mpu HEOGXOAUMO-
CTH CYMTBIBAIOTCS YIIPABJSIONINAM
KOMIIBIOTEPOM. Y HUBEPCAJIbHBIMH
nopr P1 Mukpoxourposiepa (Bbi-
Boabl 17 — 25) ucnoabayercs aus
o6MeHa JaHHBIMH C rpadUYecKuM
koHTpoJutepoM 1305. K BriBomaM
36, 37 1307 noak/I04YeH ABYXIBET-
HbI! CBETOAMOJHBIN HHIUKATOD pe-
#uMa paboTbl MoHKTOpa. KHOMKM
IaHeJH YIPaBICHUS TOAKJIIOYEHBI
K yYHHBepCaJbHOMYy mnoprty P35
MUKPOKOHTpoJLiepa (BbiBobI 1-3,
41, 42). HasHaueHHe OCTaJbHBIX
BBIBOJIOB MUKPOKOHTpOJLIEPA [IPHU-
BeZleHO B Tabsuie 4.

[TapameTpbl H306pakeHus: pe-
TYJUPYIOTCS Yepe3 dKPaHHOe
MeHIO, M300pa’keHHe KOTOPOro
dbopMupyercs: reHepaTopoM B CO-
cTaBe KoHTposutepa 1105,

MUKDOKOHTPOLJIED TUTAETCSH
oT 6JI0Ka NMUTAaHUS HANPSKEHHEM
5 B (BbiBOZBI 4, 8).

Budeompaxm

AHanoroBble BU/IEOCHUTHAJIBI
ocHoBHbIX 1BeToB RGB, mocry-
natomue ot Buaeokaptsl I1K, o6-
pabaTtbIBAIOTCA rpadUUECKHM KOH-
tpostepoM 1305 tuma MST8116
dupmer MSTAR (cM. puc. 5),
NpeAHa3HaYeHHBbIM [JIsi paGoThl B
JKK-MoHHTOpax ¢ pa3spelieHueM
1o SXGA (1280 x 1024).

Ero apxurexkrtypa BKJIIOYaeT
B ce6s1 BXOJIHOH TpeXKaHaJIbHbIi
AIII, rpacduyeckuit npouec-

COp, CXeMy MacHTaGupOBaHUA B
paspemiesne SXGA, reHeparop
3KPaHHOTO MEHIO, TaKTOBBI# re-
HEpaTop, TeHepaTop BPEMEHHBIX
nHTepBaios (raiimuuros) TCON
s JKK-na"enu u BbIXOAHOM MH-
tepdeiic RSDS (Reduced Swing
Differential Signaling, mudde-
PEHITHAIbHBIE CHTHAIBI YMEHbBIIIEH-
HOM aMIuIUTyb1).

Wnrepdeiic RSDS npeacras-
JasieT co60# yJAYYIIEHHYIO TeX-
Hosoruio LVDS (Low Voltage
Differential Signal, HuskoBosbT-
Hble Aud@epeHInaNIbHbIE CHUT-
Hasbl). [l Tmepefaun CHUTHAJIOB
JAHHBIX UCIOJIb3yeTCs 9 map mpo-
BOJHMKOB, a JJIs Nepejayd CUH-
xpocursanos — 1 mapa (8 LVDS
cooTBeTcTBeHHO 4 u 1 mapa). Ilo
HUM nepenaiorcss auddepeHIn-
aJbHble CHUTHAJbl aMIJIMTYZROM
+200 MB (8 LVDS — +350 MB),
HMOEJAaHC UIMHBI COCTaBJASET
100 OM. OcHoBHOE oTaHYHE
TeXHOJIOTUH COCTOMUT B TOM, 4YTO
B uHtepgeiice RSDS wucnos-
3yeTcss MYJbTHILJIEKCHpPOBaHUeE
curfanos 2 : 1, a B LVDS —
7 : 1. 3a cuer aTUX OT/IMYMIT HOBAS
TEXHOJIOTHSI UMeeT 60Jiee BBICOKOe
ObICTPOICHCTBHE U MEHBIIHUIT yPO-
BEHb 3JIEKTPOMAarHMTHBIX TOMeEX.

BxozaHble aHAIOTOBbIE CHTHAJIB
RGB u cunxpouMmyJjiscbi OT BH-
neokaptsl IIK uepes unTepdeiic-
Hbili pasbeM P302 (cM. puc. 6)
IOCTYNAIOT Ha IJABHYIO ILJIaTy,
a Ha Heit — Ha OJUH M3 BXOAOB
koHTpoJuiepa 1305 — BeiBogs! 63
(RIN), 60 (GIN), 58 (BIN),
61 (SOG), 37 (HSYNC) u 38
(VSYNO).

bBJiok aBTOMOACTPO#KY 1 JeTeK-
THPOBAHUSA pEXHMa Omnpenessier
HapaMeTpbl BXOAHOTO CHTHAJA, B
COOTBETCTBHY C KOTOPBIMH IPOUC-
XO/JUT €ro JajbHelnast 06paboTka.
B 3aBucuMmocTH oT paspenieHus
curHaja Macmtabupyercs. B kave-
cTBe 6ydepa A1 XpaHeHHs CTPOK
MacmTabupyeMoro M306paskeHus
HCTIOJIb3YETCS BHYTPEHHSAS NaMATh
tuna SDRAM.

Brixoznnoit BuAaeonpoueccop
cYuThiBaeT AaHHBIe U3 Oydepa
cTpoK ¥ dOopMHpYeT U3 HUX B
6ydepe moseit qaHHbBIE IS OTO-
6paxenuss Ha JKK-nmaneau. B
COCTaBe 3TOro GJIOKa eCTb Y3JIbl
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peryJiupoBKU SPKOCTH, KOH-
TPACTHOCTH ¥ TaMMa-KOPPEKIHH
U306pa’keHusi. JDKPaHHOE MEHIO
¢opmupyeTcst reHepaTopoM B CO-
crase 1305. KoMaHapl u JaHHBIE
A Hero (GOPMUPYIOTCS MHKPO-
koHTposiepoM 1307 u no mapai-
JieIbHOMY MHTepdeiicy HOCTynanT
Ha Mukpocxemy 1305 (BoiBogs! 30,
31, 77, 78).

Ha Boixoge rpaduyecko-
ro kourpoJuiepa 1305 dopmu-
pyloTcs aeBaTbh nap audde-
PEHI[HAJbHBIX BUJEOCUTHAJIOB
RGB (RA1IN(P)— RA3N(P),
GAIN(P)—-GAIN(P),
BAIN(P)—-BA1IN(P)) u oxHa
napa CHUrHAJIOB CHHXDOHHM3aLMU
CLKAN(P), xoTtopbie uepes
pasbvemsl P303, P304 nopatorcs
Ha apaiiBepnl ctoabios KK-
naHenu. Ha apaiiBepsl CTPOK
JKK-manesiu moJaoTcst CUTHAIbBL
OSP, ESP ¢ nopra GPO [0—4]
mukpocxembl 1305 (cM. puc. 7).

ITanenp muraercss oT 6J0Ka
nuTaHusa Hanpspkenusmu 3,3/5 B
(3aBMCHT OT THNA MaHeNH) M
12 B uepes xawoun Q3031312 u
Q3051313 cootBercTBeHHO (CM.
puc. 3).

Mukpocxema 1305 nuraercsa
Hanpsokenuem 2,5 u 3,3 B ot
crabumausaropos 1301, 1302. Ilo-
Tpe6JisieMasi MOITHOCTb COCTaBJIsIeT
1,9 Br.

3eyxoeoit mpaxm

OcHoBa TpakTa — MHUKpOCXe-
ma 1311 tuma TDA7496L (cm.
puc. 8) — IBYXKAaHAJbHbBIH yCH-
JINTEJTb 3ByKOBOM YaCTOTBI KJacca
AB ¢ aHAJIOrOBBIM YIpaBJIEHUEM,
BXO/laMH GJIOKUPOBKH 3BYKa (BbI-
BOA 12) ¥ AEXYDHBIM PEXUMOM
(seiBoa 11). Ilpu HanpsoxeHHU
12 B #a narpyske 8 OM oHa pas-
BUBaeT MOIIHOCTb 2 BT B Kaxka0M
kanane. Koadduuuenr Heau-
HEWHBIX HCKaKeHHH cocTaB/fer
10%, ko3apdueHT ycuaeHus mo
Hanpsokenuio 30 b, Tok mokos
25 A, a notpe6ieHue B A€XKYPHOM
pexkxume 0,6 MA.

3BYKOBBIE CHTHAJIbI MOAAITCA
Ha BbIBOABI 4, 9 ycunuTens yepes
pasbeM P309. Curnan 610KUPOBKH
3Byka MUTE ¢opmupyer MUKDPO-
xoutpoJiep 1307 (BwiBox 33),
oH nojaaercss Ha BbiBox 12 I311.

['pOMKOCTb peryJupyercsi CUrHa-
jaom VOLUME c BeiBoga 74 1305.
CurHajl 4yepe3 HMHTEIPUPYIOLULIYIO
nenb R422R423C422 noxaercs Ha
Boison 6 1311.

Yceunurenapr 1311 muraercsa
HanpspokenueM 12 B, kotopoe 1o-
cTymaer oT 6JI0Ka MHUTaHHA uyepe3
KJ04Y Ha TpaHsucropax Q311,
1310. Kutou ynupas/isieTcsi cHUTHA-
aom AUDIO_EN c BwiBoga 32
MuKpokouTpo/epa 1307.

PETYJIUPOBKA MOHHUTOPA
PeryiMpoBKy MOHHTOpa HEOOXO-
JIUMO BBITIOJIHUTD [IOCJIE 3aMEHbI WK
PEMOHTA, BBINIEJIIIHX M3 CTPOSI Y3JI0B
¥ 6JI0KOB — IJVIABHOII ILTATHI, OJIOKa
nuranus 1 uaBeptopa, sKK-nanenm.
Brnounte MOHUTOP, MOJAMTE HA €ro
BXO0/1 TECTOBBIH CHTHAT «6ei0e moJies
¥ TIPOTPEBATE B 3TOM PEKUME B Te-
yenue 30 muH. ITocne storo MoxHO
TPUCTYIINTD K PETYIUPOBKE.

Pezyaupoexa 6a0xa
numanus

1. Hoakawyure uudppoBoi
BOJIbTMETP K OJJHOMY U3 BBIBOJIOB
npenoxpaunurens: F803.

2. YcraHoBuTe peXUM MOHHU-
topa 1280 U 1024, 80 xI'u, 75 I'g
U ToJlaliTe Ha ero BXO/ TECTOBBIN
CHTHAJ «IIBETOBBIE MIOJIOCHI».

3. PerynmpoBkoit IOTeHLIMOME-
tpa VR801 nobeiitech noxasanuii
BoJibTMeTpa 24+1 B.

4. MMpokoHTpOIMPYHTE BBIXO/I-
Hble Hanpspokenue 12 u 5 B.

Pezyrupoexa zeomempuu
IToxaiite Ha BX0J MOHUTOpPA CO-
OTBETCTBYIOLIMI{ TECTOBBIN CHUTHAJ
(uampuMep, «CeTKa»), BBIKIIOUHTE
U BKJIOYMTE MOHHUTOP JJISI BBILIOJI-
HEHMs IIPOLEeCcCa AaBTOHACTPOHKH
M OTperyupyiite reoMeTpUiecKue
napaMeTpbl H300paXKeHUs U3 T0JIb-
30BaTebCKOr0 MEHIO.

TUNIOBBIE HEUCITPABHOCTH
MOHHTOPA 1 CIIOCOBHBI HX
YCTPAHEHHUA

Monumop ne exarouaemcs
IMoax/iouuTe MOHHTOD K CeTH
¥ TIPOBEpbTE HAJIWYHE HaNpsDKe-
aus 300 B Ha croke TpaH3ucropa
Q803. Eciu nanpsixeHUE PaBHO
HYJIIO, OTKJIOYMTE MOHUTOP OT

KOMTIbIOTEPB! M MEPUDEPKA

CeTH W OMMETPOM IPOBEPHTE HA
o6puiB aaementnr F801, T801,
R802, D801, L.801, ob6Morky 1-3
T802. Eciu HeucnpaBeH Ipejo-
xpanuteap F801, to mepexa ero
3aMeHOW TIpoBepbTe OMMETPOM Ha
KOPOTKO€ 3aMbIKaHUE 3JIEMEHTbI
ceteBoro (pUIbTPa, AUOAHBIH MOCT
D801, a raxxe asementsr C805,
€830, D803, C806, R806, Q803,
o6motky 1-3 T802. Ecnu manpsixe-
uite Ha ctoke Q802 pasHo 300 B,
npoBepbTe Ha OOPBIB PE3UCTOP
R811 u Tpausucrop Q803. Ha
BbIBOje 7 1801 mosxHO GBITH TO-
crosintoe Hanpsikenune 15..20 B, a
Ha BbIBOZe 6 — HMMITYJIbCHI NOJIO-
JKUTEJIbHOHN OJISIPHOCTU PasMaxoM
ok010 8...12 B. Ecsiu nutanus Her,
npoBepbTe aeMenTol D804, R807,
C809, C810, obMotky 4-5 T802.
Ecsint HeT uMIyJIbcoOB Ha BbIBOJE 6,
MPOBEPbTE BCE DJIEMEHTHI «OOBS3-
Ku» Mukpocxembr 1801 u mpexnae
Bcero — C813, R810, Q806. Bos-
MOXHO, HEUCIIPaBeH CTAGUINTPOH
ZD801, torga pa6oraeT TOKOBasi
3amuta no BeBoxy 3 1801. Ecau
UMIyibchl Ha BeiBoze 6 1801 ectp,
a Ha croke Q803 (pasMax UMILy.ib-
COB J0JiKeH 6biTh 450..500 B)
OTCYTCTBYIOT, IIPOBEPbTE Ha OOPBIB
R811 Q803. Ecau na BbIBOAE 8
1801 nanpstxenue He paBHO 2,5 B,
MHKPOCXeMa HEeUCIIPaBHA.

Cemeasoit unouxamop

ne ceemumcsa, HII pa6oma-
em 8 pexxume KOpOMKO20
3amvikanus (exaouaemcs u
8LIKIOUAEMCSI C Huacmomoii
cemu)

Ecnam Ha cTOKe TpaH3UCTODa
0803 ecTp MMITYIBCHI C EPUOJIOM
okoJ10 20 Mc, a BTOpUYHbIE HANPS-
SKeHHS OTCYTCTBYIOT, NPOBEPDTE
o6MoTKY 4-5 TpaHcdopmaropa
T802 u asjleMeHTHl BBIIPSIMUTEA
D804, D809, R807, C807, C810.
Ecau oHUM HCHIpaBHBI, OMMETPOM
IPOBEPSIIOT HA KOPOTKOE 3aMbIKa-
HH€e BBIXOJHBIE LIEIIH BCEX BTOPHY-
HBIX KaHAJIOB G6JI0KA, ONpelesioT
MECTO KOPOTKOTO 3aMbIKaHUSA U
ycTpaHsioT npuynHy. Ecam Bo
BTOPHYHBIX HENsIX HET KOPOTKOIo
3aMbIKaHUsI, HEOOXOAUMO BBIASITH
n3 mwiaTel Tpancgopmarop T802 u
IPOBEPHUTDH €0 OGMOTKY Ha KOPOT-
KO3aMKHYTBIE BUTKH.

«POMONT 3neKTPOHNHOIH ToXHuku», Ned, 2008



KOMMbBIOTEPH! M NEPUDEPING

www.elcp.ru

Ta6nuua 4. HasnaueHue BbIBOOB MUKPOKOHTPONnepa MTV212M64

1 P5.2 I/0
Yuusepcanabubiit opT P3, paspsapt 0—2 (5 B, oTkpbiThIii
2 P5.1 1/0 .
crok) (unTepdeiic KraBuaTypni)
3 P5.0 /0
4 VDD3 - Hamnpsixenue nutanus 5 B
5, 6 NC I He ucnonsayorcs
7 RST I Bxon c6poca Mukpocxembl (aKTHBHBIH — BBICOKHIt ypOBEHD)
8 VCC I Hanpsixenne nuranus 5 B
9 P6.3 /0 YnusepcanbHbiil nopT P6, paspaa 3 (ynpasnenne nmuranizeM
JKK-nanesmm)
10 VSS - «JeMsiy
1" X2 o BoIxoz TakTOBOTO reHeparopa
12 X1 I Bxon TakToBOTO reneparopa
13 ISDA/ /O Bexymmit uarepdeiic I°C, muna SDA (5 B, oTKpbithrit
P3.4/TO crok)/ YuuBepcabHbiii nopt P3, paspaa 4/ Taitmep TO
14 ISCL/ /0 Benymuit unrepdeiic 12°C, mmna SCL (5 B, oTkpoiThiif
P3.5/T1 cTok ),/ Y HuBepcanbHbii nopt P3, paspsax 5/ Taiimep T1
15 P4.2 I/0 Yuusepcanpubiit nopt P4, paspsia 2 (e ucnombayercs)
16 P6.2 /0 YuusepcaibHblil nopt P6, paspsa 2 (ynpasnenve mitaHneM
JKK-nanemr)
17-25 P1.0-P1.7 /0 Yuusepcanbusiif nopt P1, paspsiant 0—1 (uurepdeiic casasu ¢
rpadHUYeCKUM KOHTPOLIEPOM)
2% P6.1 1/0 It’rg;zt;pcanbnmﬁ nopt P86, paspsix 1 (aerextop noakmoueHus
27 P6.0 /0 Yunsepcanpubiii nopt P6, paspsia 0 (sanucs gannnix DDC)
28 P3.1,/Txd 1/0 IocrenoBarenbHpiit unrepdeiic, muna TXD (nansbie Ha
nepeavy)
29 P3.0/ /0 TlocnenoBarenpHslit unTepdeiic, muna RXD
Rxd (nanubie Ha pHeM)
YuusepcaibHslil nopr P6, paspsia 4 (ynpasnenue
30 P6.4 70 untepdeiicom KK manesn npoussoacrsa LG)
31 P6.5 /0 Yuusepcasnpubiil nopt P6, paspsag 5
(BKJIIOYEHHE MHBEPTOPaA MOJICBETKH)
32 P6.6 /0 Yuusepcanbibtil nopt P6, paspsz 6 (Bxiouenne YM3Y)
33 P7.7 L/0 Yuusepcanbubrit nopt P6, paspsiy 7 (610kupoBKa 3ByKa)
34 P5.6 /0 YuusepcanpHbiit mopt PS5, paspsya 6 (we ucnosnsayercs)
35 DA7 0] Boixoa IIIMM-curnana AL, paspsiy 7 (e ucnosbayercs)
36 P40 0 YuusepcanbHbiii nopr P4, paspsan 0,
(ynpaBiieHHe 3eeHBIM CBETOIMOAOM)
37 P41 o (B’Hnnepcanbnmﬁ nopt P4, paspag 0,
YIIPaBJICHHE JKEJITBIM CBETOLHOIOM)
38 DAY/ 0 Boixoasr IIHMM-curnana AL, paspan 9 (5 B, oTkpbiTsiit
HALFV crok) (He ucnoabayercs)
39 DA8/ 0 Boixoam HIMM-curnana AUIL, paspsan 8 (5 B, oTkpbiThiid
HALFHO cToKk) (He UcnOMB3yETCA)
40 P5.5 1/0 YHuusepcannpiit mopt PS5, paspsia 5 (e ucnonsayercs)
41 P5.4 /O YHI/IBepcaiIbeIﬁ nopt PS5, paspsix 4
(unTepdeiic KnaBuaTypbi)
42 P5.3 /0 YHnBepca;anmﬁ nopt PS5, pa3psia 3
(unTepdeiic kraBuaTypbI)

«POMONT anexrTponHoil TexHuku», Ne4, 2008
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Puc. 6. NpunyunuansHas anexrpuieckas cxema. Bxonnoit unrepdeiic RGB-curnanos

Monumop ne pa6omaem,
cemeagoii unouxamop ne
ceéemumcs, 610K numanus
ucnpaeen (ecmov vixodnubie
Hanpaxenun 24, 12 u 5 B)

C moMoupio BOIBTMETPA IIPO-
BepbTe Hajauuue HanpsokeHud 12
1 5 B cooTBeTCTBEHHO Ha KOHTaK-~
tax 7, 8 u 1, 2 paspeMa IJIaBHOMH
miatel P301 (cMm. puc. 3). Ecau
HanpsDKeHHH HEeT, BO3MOXKHO, HET
KOHTaKTa B 3TOM pa3beMe WM B
pasbeme P802 na maarte 6i0ka
MUTAHHUS.

Ecnau Hanpsbkenume 5 B mo-
naercsi Ha Mukpocxemy [106
(BBIBOA 8), IpOBEpPHTE BHEIIHUE
371eMeHThl MHKPOKOHTPOJLIEpPA
X302, D316, C396, 1308. Ecau
OHM HCIpaBHBI, BHaYaJie IPO-
BepbTe 3aMeHOH MHKDOCXEMY
1308, a sarem I307. Heob6xo-
JUMO UMETb B BHAY, YTO HOBbIE

MHUKPOCXEMBbI JOJIKHBI HMETh
NPOUIMBKY [JJS 3TOH MoJesn
MOHHUTOPA.

Cemeasoii unouxamop xea-
mozo ysema, uzobpaxenue
omcymcmayem

Brnavase Heo6xoauMo IpoBe-
PHUTb, YTO UCTOYHUK CHrHaIa (KOM-
nbIOTEP) BKJIOYEH, W MHTep(eiic-
HBlii Ka6esib MOHUTOPA NOAKJIIOUEH
K ucroynuky. Curan VGA_DET
Ha BeiBoZie 36 1307 mosmkeH GbITh
axtuBeH (Huskuii yposens). Ecau
3TOTO HET, NPOBEpPbTE HAJUUHE
KOHTaKTa B paspeme P302.

Ecyiz Bce B HOpMe, BO3MOXKHO,
MOHHUTOD HaXxOJHTCS B peXuMe
3HeprocOepexXeHus, ¥ CHHX POCHUT-
HaJbl He NOCTYNAiOT HA er0 BXOJ.
JL/151 KOHTPOJISL C TIOMOIIBIO OCIHII-
Jorpaga mpoBepbTE UX HATUYHE
Ha uHTepdeiicHoM pasbeme P302

(cM. puc. 6). Kpome Toro, neo6-
XOZMMO MPOBEPUTH OMMETPOM Ha
KOPOTKOE 3aMbIKaHU€ 3allUTHbIE
crabuanTponst u awoast D305 —
D308.

Ecan Bce curHassl ectb, mpo-
BepbTe HUTAHUE MHUKPOCXEMBI
1305 (3,3 B na BbiBOZax 11, 21,
84, 94, 104, 114, 126 u 2,5 B
Ha BwIBojax 18, 87, 97, 117),
paboTy KBapIEeBOro reHeparopa
14,318 MTI'n (BeiBomnr 33, 34),
IPOXOXAEHUE CHHXPOCUTHAJIOB Ha
BX0J — BbiBOAbI 37, 38. Ecau Her
Hanpsokenuss 3,3 B, nmpoeepbre
crabuynsartop 1302, a ecim Her
2,5 B — 1301 (cMm. puc. 3). Ha-
JUYKMe CUHXPO- U BHAEOCHTHAJIOB
Ha Bxojie Mukpocxemnl 1305 u
X OTCYyTCTBHE Ha Bbixogax (Ha
pasbemax P303, P304), a taxxe
OTCYTCTBHE O6MeHa C MHKDOKOH-
TPOJIJIEPOM IO NapaJUIebHOMY

«PemoHT 3nexTponHoii TexHukue, Ned, 2008
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untepdeiicy (poBogpr 69— 72,
32 — ynpasienue, BbiBoABI 30,
31, 77, 78 — pgaHHbIe) TOBOPHT O
ee HEUCIPABHOCTH.

Cemeagoii unduxamop
3e1eH020 ugema, HO U30-
6paxkenue omcymcmeyem

Bnauaste BU3yasibHO IPOBEPSIIOT
PaBoTOCIOCOGHOCTD JIAMIT TIOACBETKH
JKK nanesm. Ecin onu He cBersrcs,
TPOBEPSIIOT HATHYHE MepeMEeHHOTO
Hanpserenus 800 B vacroroit okoso
70 xI'n Ha passemax P101— P104
(cM. puc. 2). Ecnu HanpsikeHue
PaBHO HYJHO, IIPOBEpPbTE BXO/JHbIE
curiaanl (ON/OFF — na 6ase
0102, BRI — =na BeiBozie 14 1101
u Hanpsokenue 12 B Ha BoIBOZE S
1101, nanpspxkenue 24 B Ha BeIBOAX
3 c6opok 1102— I105, npenoxpa-
autesib F803 (Ha o6pbiB).

Ecan Bce ynpaBiasiomue
curHa’ipt W HampsokeHue 12 B
UMeTCs, Heo6XOJUM DPEMOHT
DC/AC-npeo6pa3soBarens.

Ecsm namnbr moacBetku pa6o-
TAlOT, IPOBEPbTE HANNYNE HATpS-
xenuit 12 u 5 B na pazveme P303
(cM. puc. 7). Eciu HampsixeHus

KOMTBIOTEPB! U MEPHMDEPUYA

www.elcp.ru

yupasisonnx curdaios PANEL
VCC u PANEL_12V (Bbicokuit
ypOBEHb — AKTHBHBIN) Ha 6asax
Q303 u Q306 (cM. puc. 3) u uc-
IpaBHOCTb TpaH3uctopoB 303,
Q305, 1312, 1313.

3ateM mpoBepbTe HajJIHuMe
BHUIEOCUTHAJIOB Ha MHTepdeiicHOM
pasbeMe P302. Ecim ux Her, mnpo-
BEPSAIOT BHIEOKAPTY KOMIIBIOTEDA.

IIpoBepbTe MpPOXOXIEHUE BU-
J€0CUTHAJIOB 10 TpakTy (cM. omu-
caHue) ot uHTep(hERCHOro pasbeMa
no paszpema JKK-manenmu. Ecim
CHHXPOCHTHAJIBI ¥ BUAEOCUTHATBI
ectb Ha Bxoze nanenn (auddepes-
I[MaJIbHBIE CUTHAJbl aMILIUTYXOH
+200 MB Ha KOHTaKTax pasbeMOB
P303, P304), a usobpaxenue ot-
CyTCTBYeT, HEOOXOAMMO ee 3aMe-
HuTb. IIpH OTCYTCTBUHM CHUTHAJIOB
Ha paszseMax P303, P304 samensiior
rpaduyeckuit kourposep 1305.

Omcymcmeyem oona uau
HECKOAbKO 66PMUKANLHIX
Aunuli Ha uzobpaxxenuu

Kax mpaBuwio, 3T0 CBSI3aHO C
HEeHCIIPaBHOCTbIO JelndpaTopos
/KK-nanenu. B atoM ciyvae npu-
JeTCA ee 3aMEHHUTD.

Hem 36yxa

BHavaje nmpoBepslOT HaJH-
Yie BXOAHBIX 3BYKOBBIX CHIHA-
JIOB — HaNpSKeHHS 3BYKOBOI
gactorel pasmaxom 0,25..0,5 B
Ha KOHTakTax pasbema P309
(cM. puc. 8). Ecau curnannt He
MOCTYNAIOT Ha pa3beM, IpoBeps-
10T UICTOYHUK CUTHAJIa U Kabesb.
Ecau cursan ectb, mpoBepsioT
cleAylolde CUTHAJIbI ¥ Hamps-
KeHUS:

— 12 B Ha BniBogax 13, 16
mukpocxemnl 1601 (mpu orcyT-
cTBUH n1poBepstioT Kitod Q3111310
u curian AUDIO_EN);

— HUBKUH ypPOBEHb CHrHAaJa
MUTE na smBoge 12 1311 (mo-
crymaet ¢ BeiBoaa 33 1307);

— mnoteHimar 2..3 B Ha BbIBOZIE
6 1311 (ILIUM-curnan VOLUME
¢dopMupyercs Ha BBIBOJAe 74
1305).

Ecau yxasaHHBIe CUTHAJBl M
HaTIpSUKEHMs eCTh, a 3ByKa HeT, 3a-
MensioT Mukpocxemy TDA74961L.
B apyrux cayyasix ycTpaHAIOT
npo6JIeMBL.

Jumepamypa
1. Service Manual Acer 1711.

PaBHBI HYJIIO, TIPOBEPbTE HATHYHE

Rewesble HOYyTOYku Gonbiue 3apabaTeiBaloT

Mpopaxu KOMNBIOTEPOB PACTYT, HECMOTPA HA SKOHOMUYECKUIA
cnaa. 3ToMy cnocoBCTBYIOT HU3KME LEHbLI HA KOMAAEKTYowme,
nepexoa Ha NOPTaTUBHLIE MOLEAW U CNPOC HA Pa3BUBAIOLLMXCS
pbiHKax. Mo MHEeHWI0 aHaMTUKOB, POCT NPOAOCIXUTCS Bnaroaaps
cBepxaeLweBblM HOYTOYKaM, pa3paboTaHHbiM CneLnansHo ans
Pa3BUBAIOLLIMXCA CTPEH.

Ananutuyaeckue komnanum Gartner n IDC ony6nukosann ckop-
PEKTUPOBaHHbBIE NPOrHO3bI NO PbiHKY NEPCOHANBHBLIX KOMMLIOTEPOB
(NK) Ha 2008 roa. Mo MHeHwo axkcnepToB, 3ddekT oT MUPOBO
3KOHOMMUYECKO PELECCHN 0KA3aNCs NPEYBEMYEHHBIM, U PbIHOK
6ynet pacTu OuicTpee, YeM oxuaanocs. Mo gavxeiM IDC, 8 2008 rogy
npoaaxwu NK sbipactyr Ha 15,2% 8 wtydHoM (80 310 MAH. KOMNbIO-
Tepor) u Ha 9,6% B fEHEXHOM BblpaxeHuu (o $286 mnpa).

B Gartner nonaraiot, 4to 8 2008-m 6yneT npoaaHo Ha 12,5%
Honblue KOMNLIOTEPOB, Hem B 2007-M. AHAAMTUKK 3TOW KOMNAHUK
TaKxXe CKOPPEKTUPOBaNU CBOIt NPOrHO3 B CTOPOHY YBENNYEHUA
(B mapTte 2008-ro oHu ouerunu poct peitka B 10,9%). PasHuua
8 abconioTHbIX uudpax mexay Gartner n IDC obvsacHaeTca pas-
HbIMU METOA3MU, KOTOPbIE KOMNAHWW UCNONL3YIOT NPU aHanunae
pPbiHKA.

CHuxeHue ueH Ha MK npoucxoauT 3a CHET yaelesneHns
KOMNAEKTYIOWUX, B NEPBYIO o4Yepesb KapT namatu. Mo oueHkam
Avian Securities, ueHst Ha Yunsl namatn NAND n DRAM nagaior
n1bB0 OCTAIOTCA HA NPEXHEM YPOBHE (B 32BUCHMOCTU OT MOZENN).
Mpwv 3TOM HU3KME LEHb Ha KOMNBIOTEPL! BYAYT CKOMMEHCUPOBaHLI
NOBbLILLIEHHLIM CNPOCOM Ha 6onee AOPOrue No CPaBHEHMWIO C Ha-
cTonbHbiMU FIK nopTaThstbie Moaen.

Mo aaHHbIM IDC, NOCTaBku NEPEeHOCHbLIX KOMNbIOTEPOB B
2008 roay BbipacTyT B Mupe Ha 34,5% — no 145,3 MnH. Wwryk,
a noctaBku HacToNbHbIX MK yBenu4artcs Tonbko Ha 2,2% — Ao
164,7 mnu. B 2009 rogy npoaaxun HoyTOYKoB Bnepsbie NpesbLICAT
npoaaxu HacTonbHbix MK, nonaraloT aHannTukn.

W 8 Gartner, u 8 IDC oTMe4aioT NONyNAPHOCTL CBEPXAELLE-
BbiX HOYTOYKOB (ultra low-cost notebooks) CTOMMOCTBIO HUXe
$500. 70T CErMeHT npeacrasnieH TakumMu MOLENSMN, Kak
Eee PC ot Asus, Classmate oT Intel n XO o1 opranusaumu One
Laptop Per Child («kaxgomy pebeHky no HoyTOyky»). Ceitvac
Ha CBEPXAELWEBbLIE KOMNBLIOTEPHI NPUXOAUTCS MeHee 1% phiHKa,
HO CUTyauns MOXET U3MEHMUTLCA, TaK Kak Noao6Hble moaenu
6uICTPO coBeplueHCTBYIOTCA, npeaynpexaatot 8 IDC. XoTa
Takue KoMMbloTepsl pa3pabaTsiBaniCb cneunanbHo ana pas-
BUBAIOUIMXCA CTPaH, NPOU3BOAUTENYU aKTUBHO NPOABUIAIOT UX
1 Ha Pa3BUTbLIX puiHkax. AHanuTuk Gartner Oxopax Luddep
(ero cnoea npueoauT The New York Times) He NCKAIO4YAET, 4TO
ceepxjeLuesbie HOyTHykn 3aBo10I0T cebe MEeCTO U B Pa3BUTbIX
cTpaHax.

Mo oueHkam poccuiickoro otaenenus IDC, HacTOnbHBIE
KOMMNbIOTEPB U HOYTOYKM NPOAABANUCh Ha HAWEM PbiH-
ke B 2007 roany B cooTHoweHun 65% Ha 35%. Npu aTom
DONA HOYTOYKOB GLICTPO pacTeT, U, BO3MOXHO, K KOHUy 2008
roga oxu 3aiimyT 6onee NONOBUHBLI OTEYECTBEHHOIO PbiH-
ka. Begywme nocTtaswmkn HOyT6yKOoB B Poccuio — Asus
nAcer.

lasera.Ru.

«PemonT anexrponHoi Texunxu», Ned, 2008
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MACTEP KUT ¢ i

ABTOMOBMUJIbHbIA ABANTEP
K-L-JINHUN BM9213-USB
MACTEP KMT ANA TIOHUHTA
MH)KEKTOPHOTO ABUTATENA

ABTOMOBMUNA

IOpuii Cagukos
r. Mockea

B 2006 roay B HameM xypHasie
6bL1 onucaH HaGOP <Y HUBEPCAJIb-
HBIH aBTOMOOHJIbHBIR ajantep
K-L-smurun NM9213-USB». Ipu-
60p HOJIYy4H/ICs, Kak 6bLIO OTMeYe-
HO ellle Ha TECTOBBIX UCHBITAHUSX,
yAOGHBIM U NOJIE3HBIM, HO U He 6e3
HEKOTOPBIX HEJOCTATKOB, CBS3aH-
HBIX C HEOOXOAUMOCTHIO MoAbOOpa
COeIMHUTENbHBIX Kabeneil, uUX
pacmaifkod M MOHTa)XOM BCEro
yCTpOCTBA.

U sor ¢pupma MACTEP KUT,
HCTIOJIb3Ys] HOBUHKY HA PBIHKE 110-
JIyIIPOBO/IHUKOBBIX KOMIIOHEHTOB,
npejuiaraer eme 6oJiee COBEpIIEH-
HyI0 KOHCTpykuup. PaspaGorka
3TOr0 roja — TOTOBBIA 6JOK
«Apanrep K-L-munun BM9213-
USB», BomaoTuBmuii B cebe
YCOBEPIIEHCTBOBAHHBIE DPeEIIeHUs
3JIEKTPOHHBIX (DUPM U HO3BOJIAIO-
muii paborars uepes USB-nopr.
BrinyckaeTcst agantep B Bije
rOTOBOTO YCTPOMCTBA, YTO CHUMAET
C MOKyTaTesiss MHOTHE HPOGJIeMbl
cOOPKH, NPUCYTIHE TPeIbITYIIEMY
Ha6opy.

Anrauiickoe cjoBo «Tunings
03HayaeT «HACTPOIHKa», «pery-
JHPOBKay». UWII-TIOHHHT — 3TO
peasibHBIH CIOCO6 HOBBICHTD MOII-
HOCTDb JBHUTATeJs U yJY4YLIUTb
JUHAMUKY aBTOMOOIIIS 6e3 KaKux
Jn60 MeXaHHYeCKHX IepejieioK
JBUTATeJIsI, JUIb 33 CYeT u3Me-
HEHUs MPOTPAMMHBIX APAMETPOB
6moka yrpassenust. [Ipasaa, Takas
BO3MOXXHOCTb CYHIECTBYET JIHIIb
ZUISL aBTOMOGHIIEH C 3JIEKTPOHHBIM

6JIOKOM yNIpaBJIeHUS] ABUTATENS
3BbY (aura. ECU — Engine
Control Unit).

IBbY — srto aBTOMOOWUIBHBII
KoMIIpioTep, GopMUpyoOuMi cur-
HaJbpl yIpaBJAeHUS IJIS HMCIOJ-
HHUTEJbHBIX YCTPOHCTB CHCTEM
BIIPBICKA TOIUIMBA H 3aXKUTAHUS
Ha OCHOBaHUH IOJy4aeMoii OT Jat-
YuKoB HHOpPMauu 0 Yucie 060-
POTOB U IIOJIOKEHUH KOJeHYATOro
BaJla IBUTaTess, pacXo/e Bo3aAyXa
u 1.1. B cocraBe IBY umeercs
YUIl WM MUKPOCXeMa TaMATH, B
KOTOPYIO «3alluTa» MPOrpaMMa
yIpPaBJIEHHUS ABUTATEIEM.

CunoBoii arperar KaxJoi Map-
K U MOJEIN COBPEMEHHOTO AaB-
TOMOOHUJIS MMeeT COOGCTBEHHYIO
[IPOrpaMMy, KOPPEKTUPYS KOTO-
pYIO, MOXXHO H3MEHSITb Tapame-
TPBl paBoTbl OTJENbHBIX CHCTEM:
peryJupoBaTh KOJHYECTBO HO-
JaBAEMOT0 B IUJIUHAPHI TOMJIHBA
U yTOJ ONepeXeHUs 3a’KUraHus,
VIIPaBIATh PEXKHMaMH paBGoThi CH-
CTE€M KOHTPOJISI BBIXJIOITHBIX Ta30B
1 1p. Yun-TioHUHT CPOJHY 3aMeHe
poIIMBKY A4 Iteepa uian BIOS
IUISL KOMIIBIOTEpA, MpaBja, BO3-
MOKHOCTH YMII-TIOHHHTA HECKOJIb-
ko mmpe. Ecou nipu 3aMmene BIOS
HOJIHOCTBIO MEHSIETCSI NPOLIMBKA,
TO YUI-TIOHHHT HOApPasyMeBaeT
Tak)Xe U KOPPEeKTUDOBKY JHIIb
OT/JeJbHbIX HapaMeTpOB.

[na 3aMeHBI IPOIIUBKHK 60JIb-
MUHCTBA LHQPOBBIX YCTPOHCTB
OHH HOJKJIIOYAIOTCS K KOMIIBIOTEDY
Yyepe3 CTaHJapTHble UHTep(eiic-

Hble pa3beMbl, a IS MOAKII0YE-
HHUSL K KOMIIBIOTEPY HIE€KTPOHHOTO
6J10Ka YIIPaBJIEHUS] aBTOMOGHUJIS
Heo6xouM agantep K-L-nmuuny u
JUAarHOCTHYECKAst IIPOTpaMMa JIJist
KOHTPOJISI M H3MEHEHHUs napame-
TPOB. YHPOILEHHbIE AEMO-BEPCHH
IpogeCCUOHATBHBIX TPOTPaMM
JUTSL YUI-TIOHHHTA BBLIOXKEHBI JJIS
CcBOOGOJHOTO HKCIOJIb30BAHUS Ha
MHOTHX CHeIHainu3upPOBAHHBIX
calfTax, TaM ke MOXKHO HalTH U HO-
BbI€ MPOUIUBKY /IS 3JE€KTPOHHbIX
6710KOB yTpaBJieHusi. B unrepuere
JOCTYIHO 6O0JIBIIOE KOJHUYECTBO
CXeM aJIaNTepoOB Pa3HOTO YPOBHS
CIO>KHOCTH J/IS1 CAMOCTOSITEIbHOM
c60pKu. MeHee TOATOTOBJICHHBIE
pasuoIo6uTe I M HE CHeluain-
CTol B JaHHOH 06JacTH 4acTo
IPEeANOYUTAIOT UCIIOIb30BATh PO-
BepeHHble KOHCTPYKIUH OT (DUPMBI
MACTEP KUT.

ITpennaraemsrit 6;10x BM9213-
USB npeacrasiser co6oit npoctoit
U HaJeXHbIH YHUBEPCAJbHbIH
agantep K-L-muauu. Ycrpoiicrso
IIpeAHA3HAYeHO [JIA MOIKJIoYe-
HMS TI€PCOHAIBHOTO KOMITBIOTEPA
(PC) K AMarHOCTHYECKOMY KaHaTy
(K win L-1uHME) 31€KTPOHHOTO
6s0oka ynpasienuss (3BY) as-
TOMOOHJISL C LIE/IBI0 JMATHOCTHKH
U yIpaBJeHUsI ero (pyHKHUSMHU.
YcrpoiictBo npeactaBisier co6oi
npeo6pasoBaTesb ypOBHel JOru-
4eCKHX CUTHAJIoOB o6MeHa IJBY u
cra"gaptHoro nopra USB. /lpaii-
Bep K-IMHIM TOMHOCTBIO 3aliuiieH
0T cJay4aHHOro 3aMBIKaHHsI HA
KOPILyC ¥ IeperpeBa.

BM9213-USB panyer Munumy-
MOM COEJUHHUTENbHBIX TIPOROIOB.
Ajjanrep IOIKIIOYAETCS HEToCpeT-
CTBeHHO K pazbemy USB-mopra
KOMIIbIOTEPA HJIH HOYTOYKA, a [/t
KabeJ1s coeJUHEHUSI C ABTOMOOUIEM
IPeAyCMOTPEH YAOGHBIN U Ha/IexX-
HbIH KJIEMMHHUK IO/ BUHTOBBIE 3a-
KUMbl. Ba)kKHBIM IpenMyIecTBOM
HOBOI'O a/IanTepa SIBJISIETCS: TUTaHue
ot mmHbpl USB. [Ipyrue xapakrep-
Hble OCOGEHHOCTH YCTPOICTBa!

— IIOJIHAs 3al[UTa BBIBOJOB
oT a1060ro 3aMbikaHus (MexIy
co60if, Ha KOPIYC M Ha <ILIIOCH»
aKKyMyJsTOpa);

— 3alUTa OT Meperpena;

— 3alUTa OT [ePeHANPKEHHI
no BxojaM K u L aunnii;
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Puc. 1. BHewnnii sup BM9213-USB

— 3apiuTa OT OMMOOYHOrOo
nojkgaouYeHus: Heneit +12 B n
KOpIIvCa.

O6muit Buj ycTpoiicTBa npes-
cTaBjleH Ha puc. 1, cxeMma aJek-
TpUYECKasl IPUHIUINAIbHAS — Ha
pHC. 2, TEXHHYECKHE XapaKTepu-
CTHKH B tabJuie 1.

YCTPOICTBO
Ecin B3rasayts Ha BM9213-
USB ¢ apyroii croponb! ieyaTHOMH

IL1aThl, TO Mbl YBHAUM T€ caMble
YUIB — HOCJAeAHHE HOBUHKH
aBTOMOOUJIBHOH 3J1eKTPOHUKH.
Yun, yro noboabuie (FT232BL),
OTBEYaeT 3a CBA3b C KOMIIbIOTEPOM
yepe3 USB-nopt. Manenbkuit yun
¢ BoceMmbio BhiBogamu (L9637D)
BBINOJIHSIET BCIO paBoTy 110 06MEHY
¢ 9BY, nna xoropoii eme ABa-TpU
roia Ha3aJ UCTOJIb30BAJIN MUKDPO-
CXeMbl 3HAUYUTENBHO GOJIbUIETO
pa3Mepa, JONOaHsieMbie GONTbIIIM
KOJIMYECTBOM BHEITHUX KOMIIOHEH-
toB. Pazpem K-L line mogkmoya-
eTCsl depe3 COoeJUHUTETbHBIN Ka-
6esb K JHAaTHOCTHYECKON KoJoKe
aBroMo6wisi. Yepes pasvem USB
BBINOJIHSETCST OOMEH JaHHBIMHU C
KOMITBIOTEPOM U TIOA€TCS IIUTaHie
HarnpsikeHneM S B Ha wacTb cxeMbl
ajanrepa. Hanpsokenne 12 B ¢
paspeMa K-L line mcnonssyercs
JUISL IuTaHus uenedt cBsasu ¢ 6J10-
koM IBY. BwiBog K-line sroro
pasbeMa MOAKJII0YAETCS K BXOLY,/
BoIXoAy K-nmuHum MHKpocxeMbl
DD2 (BmiBoa 6). BriBog L-line
pa3beMa MNOAKIIOYEH Ha BBIBOJ 8
mukpocxemst DD2. ITepBoHayaipb-
HO L-nunmnsi 6bia paspaborana,
KaK OJAHOHanpasJjenHas. [ns

Tabnmua 1. TexHuueCKHE XOPAKTEPUCTUKN

Hanpsxenne nuranus U, B Ot passema USB
Toxk norpebieHus;, MA 20
IToanepsxxusaembie unTepdeiicst K-line (I(SAOL-19)11ji)1) L-line
Pasmepn! ycrpoiictBa, MM 68 x 17

RALED

HCTIOJIH30BAHUS [JONOJIHUTENbHOM
BO3MOXHOCTH — onpoca IbY
no L jguHuM B cxeMy ajarnrepa
BKJIIOUEHB! ABa TpaHaucropa VTl
u VT2, nossoasomue IBY e
TOJILKO TIepeAaBaThb, HO U TPHHU-
MaThb JaHHble o L-guanu. Mukpo-
cxema DD1 Bbinonnser ¢pyHkigu
uHTrepdeiica mexay BbiBogamu RX
u TX unna DD2 u cramaaprHbiM
USB-noprom. O pa6otocnocob-
HOCTH YCTPOHCTBA MOXXHO CYAHMTb
10 TpeM paclasiHHbIM Ha nJjarte
MHUHHUATIOPDHBIM HHAMUKATOPAM.
VD3 «Power» — uHAMKATOp HAa-
JINYMS MUTaHUSA, 3aT0paercs noce
nogxmoyenust kK USB-nopty, cse-
topuoast VD2 u VD3 ykassisaior
Ha npolecc oOMeHa JaHHBIM MEXY
KOMITBIOTEPOM UM aBTOMOGILIbHBIM
IBY. Unaukarop VD3 saropaercs
B TIpOllecce Tepefayu JaHHBIX OT
IBY, VD2 npu nepenaue x IBY.
Bce aneMeHTBHI HaZIE)KHO 3alUIeE-
HbI OT MeXaHHYecKUX TOBpeXK/e-
HUH 1 37eKTPUYECKNX 3aMbIKaHUT
NJOTHO o6TsruBaiouieit nuary
TEPMOYCAAOUHON u30JsIHelt.
KOHCTPYKIIUS

YcTpoiicTBO BBINOJIHEHO Ha
nevyaTHoO# mnJjate pazMepaMu
68 x 17 mMM. Ee Buemnwuit Bupx
HpHBeleH Ha puc. 3.

Pacniosioxenne ajieMeHTOB Ha
IUIaTe MPHBELEHO HA pHC. 4.

NOJAKJIOYEHUE
IToaxoyenue kabeyss co CTO-

POHBI aBTOMOOUJA HEe BHI3OBET

npo6yeM €eCAu HCHOJb3Yyercsd
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Tenedon: (495) 741-7701
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cTaHAapTHBIH 16-TH KOHTAKTHBIH
auarsoctudeckuii pazsem OBD-11
(EOBD), npumeHsieMplii Ha No-
caeanux moaudukauusax BA3,
HyMepauusi KOHTAKTOB KOTOPOTo
IpUBEJIeHA Ha pHC. J.

BMmecrte ¢ TeM B HEKOTOPHIX
OCOGEHHO <«ITOXUJBIX> MOIEIAX
MOTYT HCIOJb30BaThCS H ApYyrue
THIIbI Pa3beMOB, TEM He MEHee M0/~
JepaxuBaiomue nporokoia OBD-I1
(puc. 6 u puc. 7 a, 6).

NHCTAJIALINA

Tak ke, Kak H IpeXHAS MO-
aean, BM9213-USB, npomen
TECTOBbi€ UCHBITAHUS B OJHOH U3
aBToMactepckux r. OGHHHCKA,
rzie cpa3y ObLIO OTMEYeHO, Haps Ly
C IPOCTOTOH IOAKJIOYEHHS], YA06-
CTBO B 3KcILIyatanuu. B oTiuune
OT IpexxHell MoJeNu, 3eCh OTCYT-
CTBYIOT Kakue 60 MeXaHu4ecKue
HepeK/IoyaTe I WIH PKaMIlephl.
IIpn BKAI0OYEeHHWH yCTPOICTBA B
paspeM USB koMmmbiorepa 3aro-
paercst KpacHbIN CBETOJUOM.

B omepaumonHO# cucreMe
WIN XP o6napyxeHue u ycra-
HOBKa JpaliBepa ycrTpoiicTBa
NPOU30NAYT aBTOMATUYECKH.
dns WIN9S, BoamoxHo, nnorpe-
6yercst ckauaTb apaiiBepsr (Ha-
OpuUMep, ¢ HUXKelepeYuCIeHHbIX
caiito). Ilpu ycTaHOBKE MOeT
NOABHUTHCA NpelylpexJeHUe
«JlanHoe ycTpOHCTBO He TecTH-
pOBaJIOCh HA COBMECTHMOCTB C
Windows» — urHopupyiite ero
(cM. puc. 8).

YCTPOHCTBO YCTAHOBHUTCS KakK
«USB Serial Port». B «/lucner-
yepe YCTPOHCTB» B HoJpasjese
«Ilopter LPT u COM>» BBI MOXeTe
H3MEHUTDb IapaMeTphbl YCTPONCTBA
(BO3MOXHO, 1/ KOPPEKTHOi
pab6oTbl moTpebyercsi U3MEHHUTH
ckopocTth o6MeHa moprta: Port
Settings — Bits per second).
BosMmoxkHo, norpe6yercs nepeHa-
3HaunTh HOMep mopra. [[ns 3TO-
ro mpoiautTe no ccelake: Port
Settings — Advanced — Com
Port Number u 3agaiite mopr
COM1.. COM3.

3anycrure HeOOXOAUMYIO HH-
TepelicHyI0 nporpaMmy, Coeau-
HHUTE NPOBOJHHUKAMHU YCTPOHUCTBO
¢ 3BY aBroMo6unas coriaacHo
puc. 1, u npucrynaiire Kk pabore.

TIOHUHT

ITpu ucnosnb3oBanuu aganrepa
OCTaeTCs JINIIb MoA00parh Kabesb
HeOGXOAUMOIl UIMHBI M, 3a4HCTHUB
4eTblpe NIPOBO/IA, NMOJAKJIIOYHTD UX
K gensM nutanust, K u L-nmuauam
aganTepa u IBY. bouio 6bl KOHEY-
HO 30POBO, eCJiH 6bl B KOMILIEKTe
IIeJT eIle U Pa3beM VIS MO/K/I0ue-
HHSI K AUATHOCTHYECKON KOJIOIKe
610ka IBY.

W3sBectHbie npobieMsl og6opa
JpaiiBepoB, C KOTOPBIMH 4YacTO
CTAJIKHBAIOTCS TIPU UCIIOIb30BAHUH
NOAOGHBIX YCTPOHCTB, B JaHHOM
clydae pemieHbl Pa3paGOTYUKOM
uHTepdeiicHoro yuna — ¢up-
moit Future Technology Devices
International Ltd. Ha oduunans-
HOM caiiTe 3TOro NpPOU3BOAUTE/S
MOXKHO HaiiTH ApaiiBep mpaxkTudye-
CKH Ha 00601 coryyail UCIobp30Ba-
HUA afanrtepa. TaM umerorcs apaii-
Bepbl A5 BCeX ONepPalUuOHHBIX
cucrteM Microsoft, He o6aeseHsb
BHHMaHueM nouurtarean Linux u
mwiatdopMbl Apple ¢ ee onepanu-
onHoii cucremoit Mac OC.

W3BectHast npo6ieMa MHOTHX
COBpEMEHHBIX HOYTOYKOB — OT-
cyrcrsue COM-nopra, ucnonb-
3yeMOT0 HEKOTODBIMH [{HArHO-
CTUYEeCKHMH MPOTrpaMMaMu, JIETKO
pemaeTcsi BBI6OPOM COOTBETCTBY-
folero ApaiiBepa. [pyrumu cio-
BaMH, eCJH Balia IporpaMma
pa6oraet tosapko Ha COM-nopr,
HeoO6XOJUMO YCTaHaBJUBATh TaK
Ha3bIBaeMblil JpaiiBep BUPTYyaJib-
Horo COM-nopra (Virtual COM
Port-VCP). B stoM ciry4ae nocie
€r0 YCTAaHOBKH Ha HOYTOYKe IOSB-
Jsercst BupryanbHetit COM-niopr,
K KOTOpOMY H 6yaeT o6paiarhes
3anynieHHas AMarHOCTUYEeCKas
nporpamMMma. /lpaiiep VCP cka-
yuBaercs C caiira http://www.
ftdichip.com/Drivers/VCP.
htm.

Eciu xe nporpamMma pa6oraer
¢ USB-noptoM, Heo6X0 uMBbIi
JpaiiBep MOXXHO cKayartb ¢ http://
www.ftdichip.com/Drivers/
D2XX.htm. Tam xe, Ha cTpa-
wuuke http://www.ftdichip.
com/Documents,/InstallGuides.
htm MoxHO HaiiTnm moapo6HbIE
HHCTPYKUUH IO YCTAaHOBKE Jpaii-
BEpOB /ISl BCEX OIEPALHOHHbIX
CHCTEM.

Puc. 3. BHewHuii Bup nevarHoii
nnarbi

=
!
i

RO - S

r

Puc. 5. Hymepayus koHraxkros aua-
THOCTMYECKOro pasvema OBD-II
(EOBD)

Puc. 6. Appecauus coepuuurenen
OBDI (GM-12) — 12pin2,8 < 0,8
M —K Line; H (G*) — Power; A —
Ground

6)

Puc. 7. Appecauus coepuHUTONOH
FA3 — 12 pin guamerpom 3 mm:
11 —Kline;2 (1) — Power; 12 —
Ground
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MO MOWCKY HEeOOXOAUMBIX KOMIIO-
HEHTOB ¥ U3TOTOBJIEHUIO N1€YATHBIX
miatr MACTEP KUT npennaraer
rotosbiii 6;i0k BM9213-USB.

i Standard 101/102-Key or Microsoft Natural PS/2 Kevboard
» {2 Standard Dual Charnel PCEIDE Controlier
& 4E% Standard Dusl Chanrel PCTIDE Controlise
o =3 Standard Cual Chianvwl BCEIDE Controler
* Standard Erhanced PUI to USE Host Cortrodler
@ 15 Stanedard Floppy disk cortrolier
, Standard Game Port

B tegocy Video Capture Devices

D Hedia Control Devicss

of Microcode Update Device

7§ Microsoft System Management BIOS Driver

~ BoJiee mogpo6HO 03HAKOMUTHCS
C aCCOPTHMEHTOM Hailleil IPOAYK-
MU MOXKHO C TIOMOII(bI0 KaTajora
«MACTEP KWUT» un Ha caiite
WWW._MASTERKIT.RU, rze
NpeACTaBJe€HO MHOTO IOJE3HOMH
nHbOpMaUU MO JeKTPOHHBIM
Ha6opam u moxyiasim MACTEP
KUT, a Takke npuBeaeHbl azpe-
ca MarasmHOB, rJe UX MOXHO
KYTUTD.

Ha caiire MACTEP KUT pa6o-
TaeT KOH(epeH1Ns U 9/IeKTPOHHAA
TIOJNIMCKA HA PacChUIKY HOBOCTEH,
» B pasgene «K1TwH B xxypHanax»

IpeaJOXKEHDbl PaJHOTEXHUYECKHUE

Puc. 8. Uncrannsuunna

CTaTbd, a TaKXe MHOTO MHTepec-
HO# MHbOPMAUN U1 PaAHOJIIO-

Vnakoska JOIOJHUTEIbHBIX
1erneil B Kopryce oJHOH MHUKpPO-
cxembr (L9637D) 3HauuTeAbHO
CHIKAeT BHEIHNe HAaBOJAKH U 10-
BBILIAET HAJEXKHOCTh paboTsi. B
HTOTe, 110 MHEHMIO CIIeHNaJINCTOB
aBTOCEPBUCA, HOBBIM ajanTtep

HBIX Pa3HOOOPA3HBIMHU TUIAMHU
3JEKTPOHHBIX OJIOKOB yIpaBs-
JIEHHUS].

Honoanutensuayo nHGOpMa-
IIHIO H IPOrpaMMHoe ofecreyeHue
MOXKHO HaWTH Ha CJAEAYIOMHUX
WEB-caiirax:

6ureneli n cunenumajucros. Ham
aCCOPTHMEHT IMOCTOSHHO PaCHIUpSI-
ercs U JOMNOJHSeTCS HOBHHKAMH,
CO3JJaHHBbIMHM C HCIOJb30BaHHEM
HOBEHINUX JOCTIKEHUH COBpeMeH-
HOU 37€eKTPOHUKH.

3HAUMTEJbHO yJ06Hee TpeKHe-
ro (ycmemHo HCHOJIb3yeMOro u
noHbiHe), 6oJiee yHHBepcaleH
npu BpI6OPE AMArHOCTHYECKUX
IPOrpaMM U CMOXeT 06ecednThb
6ojlee KadyeCTBEHHYIO AMArHO-
CTHKY aBTOMOOWJIel, OCHalleH-

— www.sim.vistcom.ru;
— www.maslov.com.ru;
— www.autoelectric.ru.

3AKJIIOYEHUE
YTo6Bl CHKOHOMHUTH BpEMS H
n36aBUTH BAC OT PYTHHHOI paGoThI

Ha6Gopsel, 6/10KH U MOAYJIH
MACTEP KUT, xypnaaor «Pe-
MOHT 3J7IeKTPOHHOH TEXHUKH», a
TaK)Ke HOBBIH OYMa’KHBIN KaTajor
«MACTEP KUT-2008» u CD-
katasor 2008 r. MOXXHO KyIIUTb B
MaraswHax pajauojerasieil Ballero
ropoaa.

OTtmeHa nownuH Ha Bluetooth-rapHuTtypbl n
KapTbl NamMaTH

B cnyyae otmeHbl MpaButenbCTBOM PXM nowanH Ha
Bluetooth-rapHutypsl n KapTbi NamMaTK NPoAaxXu AaHHOR
Kateropum ToBapoB BbIPACTYT U MakCUManbHO fierannay-
oTCA.

Taxxe 370 NOCNOCOBCTBYET YCTAHOBNEHUIO PABHbIX
YCNOBMiA AN BCEX YH4aCTHUKOB 3TOr0 pbiHka. [0 pesynsratam
3acepanus Komunceuum Mpasurensctea PP no 3awiMTHbIM
MepaMm BO BHEWHEN TOProsrie N TaMOXEHHO-TapUQHON
nonuTuke H6uIN0 NPUHATO peleHne pekomenaosaTth lMpasu-
TenbcTBy PO 06HYNUTb BBO3HbLIE TAMOXEHHBIE MOLWNHBI HA
Bluetooth-rapHuTypbl u KapTbl NamMsiTM CPOKOM Ha 9 Mecs-
ues. Takke Ha 3TOM 3acenaHnn H6oin0 NPUHATO aHANoruY-
HOe pelueHne no MobunbHbuiM TenedoHam, cMapThoHam n
KOMMYHUKaTOpaMm.

OTMeHa TaMOXEHHbIX NOLWINUH Ha Bluetooth-rapHuTypet,
COTOBbLIE TenedOoHbl, KOMMYHUKATOPbLI ¥ CMapPTOHOHBLI,

KoTopble cocTaensiiorT 5%, n Ha MP3-nneepbl 1 KapTbl nNa-
MATU, paBHble 15%, NpUBEAET K YMEHbLIEHNIO U3aepxXeK
KOMMAaHUA-ANNEPOB U, COOTBETCTBEHHO, CHUXEHUIO LeH
NPONOPUNOHANBEHO PA3MEpPy OTMEHSEMbBIX TAMOXEHHbIX
NOLUNKH,

Kak npennonaraercs, Nocne OTMEHbl MOLWWIWH Ha
Bluetooth-rapHnTypbl U KapTbl NAMSATU CHUXEHUE NX CTON-
MOCTY NPON30NAET yXe B Tevenune 2—3 mecsues, 4To byaer
©cNocoBCTBOBATL POCTY CNPOCA Ha 9TV TOBAPbI U YBENMUYEHUIO
cbopa HAC.

JlarHas kareropusi TOBapoB SBNAETCH 3HA4YMMOW HaCTbiO
pbiHka KT B Lilenom, No3ToMy NO3UTUBHLIE ANS WX PA3BUTUA
U3MEHEHUS B HaNoroo610XeHUM CNOcoBHbI yBENN4NTL 06BEM
Bceit oTpacnu UKT.

@ASTERA
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