KOMIBIOTEPBI M MEPUDEPUA

AUATHOCTUKA U PEMOHT

CTPOYHOW PA3BEPTKU MOHUTOPOB (uacrs 3)

(OkoH4aHue. Hayvano cm. B PST Ned, 2002 r.)

Bnagumup Crapkos

B 37011, 3aKNOYNTENBHON, YaCTU CTATbU PaccMaT—
pviBaeTcsi 06061 eHHas CTPYKTYpHas CXemMa TPakTa CUH—
XPOHU3aUumM 1 YrpaBreHVss CTPOYHOV pa3BepTKON MO—
HuTOpoB. Onupasick Ha 3Ty CXeMy, aBTop MpPUBOAUT P
MpUMepPOB NPakTUYEeCKOW peann3auun y35108 CTPOYHOMN
pasBepTKY PasnuyiHbIX MOHUTOPOB. [Toapo6Ho paccmoT—
peHa paboTa 3TuX Y3708 1 NpuUCyLUMe UM HEeAoCTaTKy,
NpUBOASTCS PEKOMEHZAaUnn rno noucky AegekToB v ux
YCTPaHEHWIO.

«CVMHXpOHHOE nnaBaHve BbIrfsa[uUT Tak Xe Kpacuso,
Kak KOppekTHasi paboTa CTPOYHON pa3BepTKu.»

Cxema ynpaBrieHVsi CUII0BOM YacTbl CTPOYHOM pas-
BEPTKM [OMKHA BKMOYaTb B CEOS, KAK MUHUMYM, CUHX—
POHN3VPOBAHHbLIN 3a4alLLNA FTeEHepaTop U Cxemy tha-
30BOM MOACTPOMKU 4acToThbl (XOTA MHE monaganuck
MOHWTOPbI, B KOTOPbIX BXOAHOW CUHXPOUMMYIbC, Byde—
PV30BaHHbIN NOrMYECKMU 3NIEMEHTaAMW, NoAaBancs npsi—
MO Ha 6a3y BbIXOQHOIO TPaH3UCTOpa CTPOYHOM pas—
BepTKM). MoNHbIA TPakT CUHXPOHU3aUWUM U yNpaBreHns
CTPOYHOW pa3BepTKOM NnokasaH Ha Brnok—cxeme (puc. 1).

Ha puc. 2, 3, 4 nprBefeHbl CTPYKTYPHbIE CXEMbl BECbMa
pacnpoCTPaHEeHHbIX MHTErpanbHbIX MUKPOCXEM Tuna
MC1391P, TDAS103 n TDA9109. Camas npocTtas (u
ctapas) n3 Hux — MC1391P — npumeHanacbk B MOHWTO—
pax v Tenesn3opax 8..10-neTtHen naBHocTu. Bonee Ho-
BasA mukpocxema, TDAS103, yxxe HasbiBaeTCA «NpoLec—
COpPOM pa3BepTOK); OHa NMPMMEHANacb B MOHMTOpax
5..6-netHen gaBHoCTW. MNonHoyHKUMOHaNbHbIN NPo—
ueccop TDAS109 vcnonb3yeTcs B COBPEMEHHbIX MO—
HuTopax. [pn cpaBHeHun Bnok—cxem aTux VIMC BugHo,
YTO OHM UMEIDT Y3Mbl OQMHAKOBOr0 Ha3Ha4YeHUs, CooT—
BETCTBYtOLLME 0BLLEn CTPYKTYpHOM cxeme. Bnoku, oTcyT—
cteytowme B VIMC tuna MC1381P, 6binn peann3oBaHbl
Ha OMCKPETHbIX 3NeMeHTax.

OT BMAOeoKapTbl KOMMbIOTEPA BXOAHOW MMMYNbC CUH—
xpoHmsaumm HSYNC nocTynaeT Ha cxemy OeTekTupoBa—
HMA U KOPPEKLUMM MONSIPHOCTM CUHXpouMnynbca (6nok 1
Ha puc. 1). 3101 y3en npucytcTeyeT B no6om VGA- un
SVGA-MoHUTOPE, HO ero IyHKLMU MOXET BbIMONHATh
CXemMa Ha OUCKPEeTHbIX 3anemMeHTax, nogobHas npeacTaB-—
neHHon Ha puc. B, nnn cam cuHxponpoueccop. ViHorga
3TV 3a4a4vu BO3MOXEHbI HA yNpaBnstoLMin NpoLeccop.
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Puc. 1. Tunosasi 610k—cxema y371a CUHXPOHU3auu CTPOYHOV pa3BepTKu MOHUTOPAa
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Puc. 2. Cxema reHepatopa ctpo4Hon pa3septkun MCT1391P
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Puc. 4. Bnok-cxema npoyeccopa passeptok TDAIT109

HeobxognmocTe 06paboTky curHana o6bACHAETCA TEM,
4YTO NONSAPHOCTb BXOAHbIX CUHXpouMnynbcos (CI) name-
HAETCHA B 3aBMCUMMOCTU OT pa3peLLeHns 1 4acToTbl 06—
HOBNeHusa akpaHa. PaHee npy nomMoLLmM NONSPHOCTU CUH—
XPOMMMyNbCOB KOAMpOBanu pexumsl pabotsl VGA-guc—
nnes, Ho ¢ paclumpeHnem pabo4mx 4aCToT MOHUTOPOB
3TO CTano HeBO3MOXHbIM, U B SVGA-MoHUTOpax oTka—
3anuck OT Takoro cnocoba. Tem He MeHee, ANS Hop-—

BREATH Vour

ManbHon paboTbl MMKPOCXEM FreHepaToOpoB pa3BepTokK
TpebytoTCA CUHXPOUMMYNbLCHI ONpeaeneHHon NonapHoC—
TV, MO3TOMY B COBPEMEHHbIX MOHMUTOPax y3en Koppek—
LN CUHXPOUMMNYNbCOB BCErga npucyTCcTBYeT.

[NpuHuMn npegBapuTenbHon 06paboTKM CUHXPOUM—
NynbCOB NPOWAIKOCTPUPOBaH hparMeHTOM CXemMbl MO—
HuTopa Casper TM-5158A (puc. 5). Ilornyeckas MuK—
pocxema Tuna 74LS86 (IC101A) copepxut 4 OByxBX0—
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Puc. 5. Y3en BbigeneHvs cuHXpoumynbCoB 1 CUrHanoB Koppekumy pactpa moHutTopa Casper TM-5158A

O0BbIX 3anemMeHTa «ucknodatowee IT». Ha oagnH n3a
BXO[0B N0JaeTcsd CMHXPOUMMYAbC, @ HA BTOPOW — TOT
XEe UMMynbC, Ho Yepes mHTerpupyowyto RC-uenb, no-
CTOSIHHasi BPEMEHM KOTOPOW 3Ha4YMTeNbHO BonbLule, Yem
onutensHocte CW. Ha kongeHcaTtope C102, nogknto-—
YEeHHOM KO BTOPOMY BX0[y, BblIAENAeTCcs NOCTOAHHOE
HanpsXeHne, KOTOPOe MMeeT YPOBEHb «for. 1», ecnu
CW oTpuuaTenbHom NonsgpHOCTY, 1 ypoBeHb «nor. Oy,
€CNY MONOXUTENbHOW. 3TU Xe CUrHanbl UCNoNb3yKTCA
cxemon koppekuumn pactpa B VGA-moHuTOpax ang
onpegenexusa pexuma pabotel (mode). Takum obpasom,
Ha Bbixoge anemeHTa «J1» Bcerga 6yget CV1 nono-
XUTenbHoM nonapHocTu. Ecnu ana cuHxponpoueccopa
TpebyeTca CV oTpuuaTensHOn NOASPHOCTW, TO ero UH-
BEPTUPYIOT NPV NOMOLLM BTOPOro 3femMeHTa norn4ec—
Ko Mukpocxembl. AHanornyHon obpabotke (IC101D)
nogBepraTCcsa KagpoBble CUHXPOUMMYMbLCHI.

CurHanbl nonspHocTy Cl, BbigeneHHble Ha KOHOEeH—
catopax G102, C101 n nHBepTMpPOBaHHbIE 3NleMeHTa—
mu IC101B, IC101C, nogatoTcs Ha Bxoabl felundpaTo—
pa IC301, k BbIxogam KOTOPOro MOAKIYeHa maTpuua,
COCTOSLLaa N3 pe3ncTopoB pa3Horo HomuHana. Mo-
CKOMbKY AaHHbIN annapaT otHocuTca K SVGA-mMoHnTO-
pam, OH NopgoepxunBaeT 60onblUe pexumoB, YeM npe-—
pycmoTpeHo crnocobom kogupoBaHusa nonspHoctn CU

onsa MmonutopoB VGA. [Onsa onpefeneHns AOMoNHUTENb—
HbIX PEXUMOB 1 KOPPEKLMM pacTpa NpMMeHeHa MUKPOo—
cxema Jekofepa 4YacTtoTbl Ha Mukpocxeme PAMMY Tuna
NESB7 (IC402). CurHan Ha ee BbIxoOe MMeeT ypoBEeHb
«nor. 1» B ctaHaapTHbIXx VGA—-pexnmax ¢ 4acToTom Cur—
Hana HSYNC, paBHon 31,5 kl'y, 1 ypoBeHb «nor. O» B
SVGA-pexume npu 4actote 35 kU, 3TUM Xe curHa-—
NOM yNpaBnsTCA KNOYEBblE 3IEMEHTbI, KOTOPbIE KOM—
MYTVPYIOT BpeMA3afatoLme Lenu B CXeEMe perynsatopa
thasbl curHana HSYNC v 3apatoLLero reHepaTopa CTpoY—
Hom pa3BepTku (CP) Ha mukpocxeme MC1391P (Ha cxe—
Me He nokasaHa), a TakXxe y3en Koppekuuu pacTtpa
(IC301B).

TvnoBble HencnpaBHOCTU cxembl (puc. D) 3aknoya-—
l0TCHA B NMOTEPE EMKOCTU 3NEKTPONUTUHECKMMUN KOHOEH—
catopamu C101, C102 v BbIXxofe M3 CTPOS NOrMyYeckom
Mukpocxembl IC101. MNocnegHee, kKak NpaBuno, NPoOUc—
X0OUT B MOMEHT MOAKMHOYEHNS MOHUTOPA K KOMMbIOTEPY
«Ha xopy», T.e. 6e3 BbIK/IIOYEHWA N3 3aNEeKTPUYECKON CeTH
MOHUTOPa 1 cuctemHoro 6rnoka. CTonb e pacnpocTpa-—
HEHHOW HEMUCMNPaBHOCTbLIO ABNSETCA 06pbIB UK 3aMbl—
KaHVWe cuUrHanbHOro nposofa B kabene unu B MHTEP—
thencHom pasbeMe. Ecnn Bugeokabenb CbEMHbLIN, TO
NPOBEPUTbL MCMNPaBHOCTb pa3dbemMa MOXHO B CaMOM
MOHUTOPpE.
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Hanee «BbINPAMNEHHbIA) CUHXPOMMMYNbLC NOAAETCA
Ha cxemy perynMpoBku hasbl CUHXPOMMMYNbLCOB (610K 2
Ha puc. 1). [leno B TOM, 4TO UMMyNbCbl CUHXPOHU3ALNN
BblpabaTbiBaloTCHA BMAEONIATON KOMMbOTEPA C HEKOTO—
pon 3afepXXKoW OTHOCUTENIbHO camMoro n3obpaxeHus.
OTa 3agepxka 3aBMCUT OT pas3peLleHus, KonmyecTsa
LIBETOB, 4aCTOTbl 0BHOBNEHWA 3KpaHa 1 B 06LLeM cry4vae
MOXET 3aBMCEeTb OT «4MMceTay BUOEOKapPTbl, @ Takxe
o6bema O3V Ha Hew. [NoaTomy B MOHWTOpPE BBOAAT [O—
NOMHUTENbHYI0 3a4ep>XKy (PPOHTa CMHXPOUMMYSbCA, YTO—
6bl BMOMMOE Ha akpaHe 1306paxxeHne MoXHO 6bino co-—
BMECTUTb C LIEHTPOM pacTpa. B paHHux mopensax VGA-
MOHUTOPOB (C aHanoroBbIMW perynMpoBkamu] ang
YCTAHOBKWN 3afepXKn 06bl4HO MCMNOMb30Banncb 04HO—
Bnb6patopbl Ha VIMC Tnna 74LS123 unn HEF4538
(pyc. B). Hanpumep, Ha anemeHTe IC403A BbINONHEH 00—
HoBMBpaTOp C perynupyemMon OnuTenbHOCTbI0 UMMYb—
ca. Mo 3agHemy (hpoHTY 3TOro MMMynNbca 3anyckaeTca
onHoubpaTop IC403B, o6ecneymBatoLLmin PUKCUPOBaH—
HYI0 ONIMTENbHOCTb BbIXOOHOr0 MMMyNbca, KOTOpbIA 0T—
cTaeT no gase ot BxogHoro curHana HSYNC.

B coBpemMeHHbIX MOHUTOpPax € «UMPOBbLIMUNY pery—
nmpoBkamMu hyHKLMIO 3a4eP>XKU BbIMOMNHAET NpoLec—
cop ynpasnenus unu VIMC npoueccopa pa3BepTok.
Bo BTopom cnydae nMmeeTca QOMNOMHUTENbHbIN ha30—
BbIA 4ETEKTOP, @ Becb y3en obosHa4aeTca kak 15t PLL
(Phase Locked Loop, ®@AM4Y1). Ha 6nok-cxeme
TDAS103 (puc. 3) BUAHO, 4TO NepBbI 0a30BbLIN ae—
TEKTOp ynpaBnseTcs MNOCTOAHHbIM HanpAXeHWeM Ha
Bxoae H-PQOS, koTopoe noctynaet nubo c noTeHumo—
MeTpa, nbo ¢ Bbixoga LIAT, ynpaBnaemoro npouec—
copom. Y mukpocxembl TDA9109 Takom BHeLWIHen pe—
rynupoBkun HeT (8-on BbiBog POSITION npepgHasHaveH
L5 nogknioYeHns punbTpytoLLero KoHgeHcaTopa)l. 3T1a
MMC ynpaBnsaertcs no undposon wuHe 12C, noatomy
LIAT, 3apgatowmn yctaBky Ha PAl41, asnaeTca BCTpo—
eHHbIM. HencnpaBHocTy B 6noke perynupoBku hasbl
BO3HMKAKT [OBOMbHO PefKO U 06bI4HO CBSI3aHbl C Me—
XaHM4Yeckum nsHocom noteHumometpa H-PHASE Ha
nepegHen naHenu MoHuTopa unu ¢ gedexktom VIMC.

CnepyeT TakXe yNoOMAHYTb CNeLnann3npoBaHHbie
MIMC, BbinonHsaoLWwme onpegeneHne pexmumMa, Koppek—
L0 MOMAPHOCTU CUHXPOMMMYNbLCOB U BblpabaTbiBa—
Line curHanel Koppekuun pactpa. Kak npasuno, atu
npoueccopsbl 6biM 3anporpaMmMmMpoBaHbl («NpoLLNTbIY)
npyY NOMOLLM MacKu W BbINyCKanMcb pasHbiMy Npons—
BOLAMTENSMU MOHUTOPOB NMOA CBOUMMMW Ha3BaHUAMWU. Tu—
nUYHbIN NpefgcTasuTens — npoueccop WT8045N32
chmvpmbl Weltrend (puc. 6). Kctatu, okoH4yaHme N32 yka-—
3blBaET He TOMbKO Ha KONMYecTBO BbIBOAOB KOpMyca, HO
N SBNAETCS HOMEPOM «MPOLUMBKMWY NpoLeccopa.

Mpoueccop WT8045N32 nmeeT co6CTBEHHbIN
OMOpPHbI reHepaTop, AnA KoToporo TpebyeTcst BHELLHNA
KBapLeBbIn pe3oHaTop ¢ YactoTonm 3,58 MIy. CuH-
XPOMMYNbChI OT BUAEOKapTbl NOCTyNatT Ha Bxodbl HSin
n VSin, cooTBeTcTBEeHHO. Ha Bbixogax H_out n V_out
chopmMupyoTCA MMNYNbChbl (HMKCUPOBAHHOM NMONSPHOC—
T (koTopasa 3aBUCUT OT HOMepa NpoLIMBKK), HO Be3
3a[ep>XKN OTHOCUTENbHO BXOAHbIX cUrHanoB. Ckoppek—
TupoBaHHble no ase Cl hmkcnpoBaHHOM NonapHoOC—
Tn chopmupytoTca Ha Bbixogax QH (oTpuuaTensHom no-
napHocTn) 1 QV (nonoxutenbHon nonspHocTw). Benn-
YMHA WX 3afEepPXKWM 3aBUCUT OT BpeMA3adatoLimx
RC-uenen, nogkn4aeMbiX K COOTBETCTBYHOLLMM BXO—

WT8045N32
osCin ] 1 32 [ vDD
OSCout [] 2 31 [

HSin [ 3 30 |1 1024 x 768 (NI)

vSin ] 4 29 [

Hout [ 5 28 |1 1024 x 768 (l)
V_oout [] 6 27 [ 800 x 600 (48K)
F435K [] 7 26 |
F36.2K [] 8 25 [

F33k [ 9 24 |1 640 x 480
Qvi2s ] 10 23 [ 640 x 400
QVRC [ 11 22 [ 640 x 350

vss [ 12 21 [ QH
SELPIN [] 13 20 [ QHRC

-QH ] 14 19 [ PM3

F52k [ 15 18 [ PM2

FeOK [] 16 17 |3 PM1

Puc. 6. Ljokoneska mukpocxemsbl WTB045N32

pam QHRC n QVRC. Bbixogbl kKoppekumy pacTtpa akTu—
BUPYKOTCS, €CNMN 4acToTa U NoNspHOCTb BXxodHbIx CU
COOTBETCTBYIOT TEM, KOTOPbIE ONPELeNeHbl NPOLLUMBKON.
Kpowme Toro, mukpocxema WTB045N32 moxeT ynpas—
NATb pexumMamu aHeprocbepexxeHns MoHmTopa. Tuno-
BbIMW HEMCMNPABHOCTAMM y3na, BbIMNOMHEHHOrO Ha Ta—
KOM crneunmanM3npoBaHHOM MpoLeccope, ABNAKTCA
HecTabunbHaa paboTa KBapLEBOro reHepaTopa U Bbl—
X0 M3 CTPOSA MUKPOCXEMbI MPWU MNOAKIIOYEHUN MOHUN—
Topa «Ha xogy».

3apatoLwmn reHepaTop ABNSETCA TPETbUM, N0 CTPYK—
TypHOW cxeme puc. 1, 610KOM y3na CMHXpPOHM3aLUuK
cTpo4Hon pasBepTku. OT cTabunbHOCTM BbipabaTbiBae—
MOro UM HanpsXXeHUst NnoobpasHom Unn TpeyronbHom
chopMbl 3aBUCUT Ka4ecTBO n3obpaxeHus. [1oaTomy BO
BpemMsA3afaoLlmx Lensax UCnonb3yTcsa NpPeun3noHHble
pesncTopbl 1 KoHAeHcaTopbl ¢ Mmaneiv TKE, 4To obecne-
4YMBaEeT BPEMEHHYK 1 TEMMEPaTypHY HECTabMNbHOCTb
YacToTbl B npegenax 3..5%. MNockonbky ogHon RC-ue-
Nbto TPYAHO NMEpeKpbITb BECb AManas3oH paboymx 4acTtoT
CTPOYHOM pa3BepTKU fgaxe B cTtapblx 15-A10NMOBbLIX
MoHuTopax (30..70 kl'u), To gna ynpaBneHuss 4acToTow
reHepaTtopa Ucnonb3yeTca KOMMyTauus Bpemsasafat—
WX 3nemMeHToB. Ecnv Tako MOHUTOP He ModfepXrBaeT
HEKOTOpblE PEXUMbI B yKA3aHHOM AMana3oHe 4acToT, A
He pekoMeHayto ero fopabatbiBaTth. [1py Heobxogrmoc—
TW cnepyeT yTo4YHUTbL pabounin ananasoH U OUCKPETHOCTb
4aCcTOT CTPOYHOM pa3BepPTKM KOHKPETHOro annapaTa no
cepBucHOM gokyMmeHTauun. C HEKOTOPbLIMM OroBOpKamu,
MOXHO BOCMOMNb30BaTbCA AaHHbIMW, NpedcTaBneHHbIMU
Ha canTe www.monitorworld.com.

B cxemoTexHuKe cOBpeMEHHbIX MpoLeccopoB pas-—
BEPTOK NPefyCMOTPEHa PerynmpoBka 4acToTbl 3afat—
LLero reHepaTopa NocTOAHHbIM HaMNpPsXXeHUeM, TakK Xe
kak un perynuposka thasbl C/l. Ha cTpykTypHOM cxeme
cuHxponpoueccopa TDA9103 (puc. 3) Takmum BXO[OM

TenedoH: (095) 925-6047
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Puc. 7. Cxema Bkno4eHVss npoyeccopa pa3BepTok MoHuTopa SyncMaster 400b

ynpasnenuna asnaetca FH-MIN. 31o HanpsaxeHne mo—
xeT 6bITb NofaHo ¢ NoTeHunomMeTpa unu ¢ Boixoga LIAM,
ynpaensemoro npoueccopom. Mukpocxema TDAS109
He MCMNoNb3yeT BHELLHWE yNpaBnsaloLLMe CUrHansl, no—
CKOMbKY OHW BblpabaTbiBaloTcs BCTpoeHHbIM LIATT. MNo-
3TOMy B ee 06BA3Ke MPUCYTCTBYIOT TObKO BpeMs3afa—
tOLLME 3NEMEHTLI.

HeucnpaBHocTn 3apatoLlero reHepaTopa 4alle Bce-
ro CBA3aHbl C HecTabunNbHOCTLIO MapamMeTpoB peakTUB—
HblX 3anemMeHTOB. Ha dparmeHTe cxeMbl MOHMTOPa
SyncMaster 400b (puc. 7) Takum aneMeHToM ABRAAeTCA
C409. [JethekT nmeHHO 3TOro KOHAeHcaTopa BCTpeva-—
eTCsa 1 B APYyrMX MOHMTOpax, FAe UCMoNb30BaHa aHano—
rMYHas MMKpPOCXema.

Cnepytowmm 6nokom (4 Ha puc. 1) asnsetca dpaso-
Bbll KOMMNApaTop, KOTOPbIM CpaBHMBAET hasy «nunbi»
3agatoLlero reHepatopa u curHana HFLY, npuxogawe—
ro OT CUI0BOW 4aCTW CTPOYHOW pa3BepTKW. 3TOT curHan
chopmumpyeTcs M3 CTPOYHOro MMMynbca obpaTHOro xona
(COX), B3aToro nubo ¢ «ropaYero» BbIBO4A CTPOYHOM
OTKNOHSAOLLEN cuctemsl, nubo ¢ obmoTkn TOKC (FBT). B
nepsom cnydae CVIOX nopgaeTcs Ha cuHxponpoueccop
4Yepes3 eMKOCTHbIN genutens. Cnegyet oTMeTUTb, 4TO
camMou pacnpocTpaHeHHoW HeucnpaBHOCTbO 15-awn—
MOBbIX MOHMUTOPOB iMpMbl Acer ABAAETCH 0TKas Kepa-—
Mu4eckoro koHgeHcatopa C335 (220 nd, 2 kB), obpa-
3YyIOLLEro BEPXHEE nneyo emkocTHoro genutena COX.
[MpakTnyeckn BO BCeEX MOHMTOPax 3TOW CEpuM, MOCTy—
MMBLUMX B PEMOHT, AaHHbIN KOHAEHCATOp AaBan 04YeHb
60nbLUYI0 YTEYKY, YTO MPUBOAUIO K CMELLEHMIO 4acToThbl
pe3oHaHCca CTPO4YHOM pa3BepTKM W, Kak CneacTBue, K
neperpesy BbIXOAHOIO TPAH3MCTOPAa, @ TakXe K BbIXoAy
M3 CTPOSA Lenen NuTaHua CTPOYHOM passBepTku. Peko-
MeHAyto Bcerfaa obpallatb BHMMaHME Ha KOHAeHcaTop

C335 B moHuTopax Acer (a Takxe nx OEM-pazHoBuna-
HOCTAX) 1 ANA NpounakTUKn BMECTE C HUM 3aMeHATb
Lpyronm koHgeHcaTop Toro xe pgenutena — C336
(0,01 mk®, 50 B). MNopobHasa HeMcnpaBHOCTb EMKOCT—
Horo pgenutens CVIOX BcTtpevanack n B 17-A00AMOBbIX
MoHuTopax tupmel ViewSonic (mogenn E70-1 n EF70),
rae aHanorn4HbIn KoHAgeHcaTop uMmeeT o6o3HaveHne
C449 (220 n®, 2 kB); BmecTe ¢ HUM 06bI4HO cropaeT
pesnctop R457 (680 Om, 0,5 Br). MNpuynHon Bbixoga
M3 CTPOS yKa3aHHbIX KOHAEHCATOPOB ABNSAETCS HECO—
pasmMepHas ux Tuny u rabaputam peakTMBHaA MOLL—
HOCTb, BbIAENAOLWAACA B EMKOCTHOM [enuTene, 4To
obycnoesnmBaeT Neperpes KOHAEHCATOPOB M3-3a Mo-—
Tepb B AV3NEKTPUKE 1 KaTacTpohuiecKuin pocT yTeqKN.

HeucnpasHocTu B Lenu ynpasneHns BTopbiM haso-
BbIM KOMMapaTopoM 4allie BCEro NpuMBOAST K OTCYTCTBUIO
CUHXpOHM3auun no cTpokam. He gonyckanTte npogon-—
XuUTenbHom paboTkl MOHMTOPA B TakoM pexume! [Noka Bl
bynete nckaTb MPUYMHY HEMCMPABHOCTU, BLIXOJHOM
TpaH3ncTop CP MoXeT neperpetbcs v BbIATU U3 CTPOS.

Hanee no 6nok-cxeme Ha puc. 1 cnepyet y3en chop-
MVUPOBaHWA AUTENbHOCTU BbIXOAHOMO MMMynbCca ynpas-—
NEeHNs CTPOYHbIM TpaH3UcTopoMm. 13 Teopun paboTsl
CTPOYHOM pasBePTKWU CreayeT, YTO OAHOBPEMEHHO C 38—
KpblBAHWEM BbIXOOHOMO TPAH3MCTOPa BO3HUKAET MMMYIbC
obpaTHoro xofa. [MoaTomMy cpes BbIXOQHOIO MMMyNbca
6ydhepHoro Kackaga AOMKEH COBMafaTh C MUHUMAsbHBLIM
HanpsXXeHVeMm Ha KoNnekTope BbIXOAHOro TpaHancTopa CP
n katogde gemndompyrollero guoga. B nepson vactn cta-
b1 (P3T Ned, 2002) a owmboyHo yTBEpPX[an, YTO B 3TOT
MOMEHT BPEMEHW TOK YepPe3 CTPOUHbIE OTKMNOHSOLLME Ka—
TYLLKM paBeH Hymi. 3TO HEBEPHO, — OH CABMHYT No dase
Ha 90° oTHocuTenbHO HanpsXeHws Ha konnekTope. Cna—
cnbo konneram, ykasasLLUMM MHE Ha oLumnbKky!
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BbixogHom nmnynbc opmupoBaTens [OMKeH ObiTb
MeaHOpoMm, T.e. 3anonHaTb nepuog Ha 50%. Ha npakTtu-
Ke ONUTeNbHOCTb UMMyNbCca He paBHa MOMOBUHE Nepu-—
ofa, T.K. «<HaberaeT» 3afep>xka B TpaHCHOPMAaTOPHOM
kackape, a Takxe npubasnsetca Bpems, Heobxoanmoe
OS19 BbIXO[A TPaH3MCTopa 13 pexrmMa HacbILLEeHNUs 1 ero
3anupaHnua. Y mukpocxem MC1391P 1 TDA9103 gnu-—
TEeNbHOCTb BbIXOQHOrO MMMyNbCa 3afaeTcsa Pe3nucTuB—
HbIM penutenem. B 6onee cosepweHHon VIMC Ttuna
TDAS9109 — npu nomoLm BctpoeHHoro LIAT (B amnana-
3o0He 30...65%).

HevcnpaBHoCTb B Leny hopMMpOBaHWS AANTENb—
HOCTW BbIXOQHOIO UMMyNbca BnuaeT Ha paboTy Bcen
netnu MAMY2, BkNtoYaOLWen 3agatoWmin reHepartop,
BTOpPOW (ha30BbIV AeTeKTop, hopmuposBaTens 1 bydep—
HbIl Kackap,.

BythepHbIn kackag, kak NpaBuno, COCTOUT U3 ABYX
yanoB: VIMC cuHxponpoueccopa MMeeT Bbixof Tuna
«OTKPbITbIA KONEKTOPY» UK «OTKPbLITbIN aMUTTEPY (B
TDA9103 BbiBEAEHbLI 1 3MUTTEP, W KONMEKTOP BbIXOA—
HOro TPaH3MCTOopa), KOTOPbLIV, B CBOK O4Yepefb, yrnpaB—
nNAeT OQUCKPEeTHbIM TPaH3MCTOPOM CpefHeR MOLLHOCT!,
Harpy>XeHHbIM Ha cornacylowmin TpaHcdopmaTtop. Ha
puc. 8 n 9 nokasaHbl NPUMEPbI TAKUX CXEM.

Cornacytowuin TpaHcopmaTop Heobxoaum ansa no-—
nyyeHnsa 6onbLUMX UMMYNbCHBIX TOKOB (HECKONbKO amM—
nep), cnocobHbIX yaepxXaTb MOLLHbIA BbIXOOAHOW TpaH-—
31CTOP B PEXVME HaCbILEeHUss Ha BpemMsa NepBoro no-—
nyneprofa CTPO4YHOM pasBepTKM, a TakKe YCKOPUTb ero
nepexon B pexum 0TCEeYKM BO BPeMs BTOPOro rnomnyne-—
puopa. C uenbio HafexXHoro 3anupaHusa TpaH3ucTopa
BTOpM4YHaA o6MOTka cornacytollero TpaHcgopmaTopa
BblpabaTbiBaeT BbIGPOC OTPULATENBHOMO HAMNPSXXEHWS,
obecnevnBaLLNn NPUHYANTENBHBIN pa3pag 6onbLion
BXOQHOW €MKOCTM MOLLHOro TpaHauctopa. Benn4unHa
Bbl6poca onpepnensetca napametpamu DRC-uenu,
gemMndvpyroLlern nepenyHyo 06MoTKy TpaHcopmaTo—
pa (R417,C413, D405 B moHuTope SyncMaster 400b
n C415,R429, D421, R430 B 753s).

OpHOM M3 NpUYMH Neperpesa CTPOYHOro TpaH3n—
CTopa ABnAeTcA HenpaBunbHas paboTa 6ydepHoro
kackapa. B uenun ero nutaHusa, kak npaBuno, ycTaHoB—
neHa RC-uenouvka, koTopasa akTUYecky orpaHnymn—
BaeT MOLUHOCTb, NoTpebnsemyo 62301 MOLLHOIo TpaH-—
3ucTopa. NoTeps emMKocTn KOHAEHCATOpoM dhuneTpa
(Hanpumep, C412 B cxeme SyncMaster 400b) npu-
BOOWUT K POCTY Mynbcauui B NepBM4HON 06MOTKE CO-—
rnacytlero TpaHcopmaTtopa U orpaHuyYeHunto nM—
nynbCHOro Toka. B pesynbTaTe BbIXOQHOW TPaH3MCTOP
CTPOYHOW pa3BepTKM Ha4YMHAeT MefneHHee nepexo—
OVTb U3 pexunmMa HacCbILEeHUA B PEXMM OTCEYKM, NMo-
CKONMbKY ero 3anupaHue obecne4ynBaeTCA TOMNbKO
paspsanHbIM Pe3UCTOPOM, NOAKMHYEHHBbIM Mexay Ba—
30/ 1 aMuTTEPOM. [1pK 3TOM NOSABNAETCHA XxapakTep—
HbI «3arnby» B ocumnnorpamme CVIOX, ynomMaHyTbIN B
nepsou 4actu ctaTten (PAT Ned, 2002). NMoxoxee aB—
neHwe HabniopaeTcs NpU NoTepe eMKOCTW KOHAEeHca—
Topa C411, ycTtaHoBNeHHOro B Lenu 6a3bl MOLLHOMO
TpaHancTopa. HemcnpaBHOCTb kKOHAEHcaTopa hunb—
Tpa TakXe MOXeT NpMBOAUTbL K MpexaeBpeMeHHOMY
BbIXOAY MOLLHOIO TPaH3MCTopa M3 pexrma OTCeYKM B
pes3ynbTaTe NoABMEHWS Ha BTOPOM nofynepuoae 4o-—
NOMHUTENBHOr0 OTNMPAaIOLLEro UMMYNbCa C MEHbLUENR
aMnnnTyaon.

Q402
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33
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Puc. 8. BychepHbii kackag cTPo4YHOWM pasBepTKu
moHuTopa SyncMaster 400b

Mpn 3amMeHe pedekTHoro KoHaeHcaTopa C412 ue-
necoobpasHo ycTaHaBNMBaTb 3NEeKTPONUTUYECKNI KOH—
peHcaTop ¢ 6onee BbICOKMM paboynm HanpsxXeHuem,
T.€. BbIAEPXXUBAOLNA NOBLILLIEHHYH PeakTUBHYH MOLL—
HOCTb. HekoTopble cneunancTbl COBETYHIOT YBENNYMBATL
HOMMWHanN KoHAaeHcaTopa unbTpa NuTaHua BydepHoro
kackaga fo 100 Mk®d, 4Tobbl ynyywmnTs dhopmy CIOX. A
He BUXY B 3TOM 0coboro cmbicna, T.K. 6onee BaxHbIM,
Ha MoW B3rnapg, kputepvem obecneyeHns HagexXHoCTH
paboTbl CP aABnaeTcs HopmanbHaa TeMnepaTypa MoLL—
HOro TPaH3MCTopa, a8 HEe CKOPOCTb HapacTaHWA UMMynbca
obpaTHoro xopa.

Ecnn cpaBHuTb ABe cxembl uenen nutaHus bydep—
HOro Kackaga, npvBefeHHble Ha puc. 8 n 9, MoXHOo 3a-
MeTUTb, 4YTO B MoHUTOpPe SyncMaster 400b yctaHoB-
neH koY Ha TpaHaucTope 413, ynpaBnaeMsblin cUrHa—
nom Koppekuun pacTtpa S71. 3ToT koY NoOACOeaUHAET
LononHUTenbHbIN peanctop R447, nobaBnaa Tok, No-—
[aBaeMbI B Kackag npv MUHMManbHowm paboden vac-
TOTe pa3BepTky. Hem Bblille 4acToTa, TEM MeHbLLe ToKa
TpebyeTca 6ydepHomy Kackapny Ana 3apekTUBHOIO
yNpaBneHnsa BbIXOAHbIM TPaH3UCTOPOM, T.K. CKOPOCTb
N3MEHEHWA TOKa OrpaHnyeHa UHOYKTUBHOCTbLIO NepBuy—
HOM 0BMOTKM cornacyrouwero TpaHcdopmaTtopa. [pu
YBEMYEHMM YaCTOThbl YPaBAAOLLMX UMMYIbCOB BPEMS
Mexnay LMKnaMmy KoOMMyTauumn Toka yMmeHbluaeTcs. 3710
npMBOAUT K TOMY, Y4TO TpaHctopmaTop paboTaeT B pe—
XWMe C MOCTOSIHHbIM MogMarHu4MBaHneM, BennYnHa
KOTOPOro onpefenseTca CPeaHM TOKOM, MPOTEKAKLLM
Yepes o6moTky. Kpome Toro, Bo3pactaeT nogMmarHuym—
BaHVE M BO3HWKAET OMacHOCTb HaCbILLEHNS CEepaeYHN—
Ka, KOTopbI, BO n36exaHne 3Toro, M3roTOBMIEH C 3830—
pom. V36bIToYHBIA TOK ynpaBneHusa Tak Xe BpeaeH ang
MOLLIHOI0 TPaH31CTOpPa, Kak M He[oCTaTO4HbIN, MOCKOMb—
Ky MpY yBENNYEHUW YACTOTbl NEPEKITOYEHNS BO3pacTa—
I0T AMHamMmyeckme noTepu B BbixogHOM kackape CP.
Taknm 06pas3om, yMeHbLLas HanpsXxeHve NnutaHua hop-
MUpOBaTeNsi C pPOCTOM 4acTOThl pa3BepTKY, pPeLlatoT aBe
3apauu:

«  YMEHbLUAKT NogMarHu4YnBaHMe COornacytoLlero
TpaHcdopmaTopa;

TenedoH: (095) 925-6047
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Puc. 9. BychepHbii kackap cTpo4HoW pa3BepTku MoHuTopa SyncMaster 753s

« CHWXaT cpefHui Tok 6asbl MOLLHOIMO TPaH3Mc—
Topa.

3KcnepuMeHTanbHo yCTaHOBMEHO, YTO B MOHUTOPE
SyncMaster 753s (hparMeHT cxeMbl noka3aH Ha
puc. 6) npun YacTtoTe cTpo4Hom pa3sepTkm 60 kl'y Tem—
nepaTypa Koprnyca BbIXOgHOro TpaHsuctopa Q404 qye-
pe3 15 MuHYT nocne BkNtO4YeHns coctaensaeT 76..78°C
(co cHATOM 3apgHen KpbILLKOW KOpnyca MOHUTOPa), 4To
He Tak mano. [Mpu cHwxeHun vacToTel o 31,5 Iy pa-
6ouvas TemnepaTtypa TpaH3ucTopa 3a 1,5..2 MUHYThI
napaet ao 64..66°C! Octaetca 3aragkon, no4emy pas—
paboTyYMKM HE MPeRyCMOTPEnu CXeMy perynupoBku
HanpsxeHna nutaHusa 6ycepHoro kackapa®? Vssect—
HO, 4TO Npobon CTPO4YHOro TpaH3ucTopa, paboTatoLle—
ro B TAXXENOM TeEMNepaTypHOM pexume, ABASeTCA pac—
NPOCTPaHEeHHON NPUYNHOW HENCMPABHOCTN OAHHOM0
MoHuTopa. OgHako B 6ronneTeHAxX, pa3ocnaHHbIX B aB—
TOPM30BaHHbIE CEPBUCHbIE LIEHTPbI, PEKOMEHA0BaHO
3aMEHATb LWTATHbIM BbIXOAHOW TPaH3UCTOP Tuna
KSC5802 Ha FJAFS610, koTopblit, BEPOATHO, UMeEET
MeHbLUNE OUHaMNYEeCKne NoTepu.

MogBenem mntorm obeyxpeHus. Vtak, ecnn HeT 06—
LLier CUHXPOHM3auun n3obpaxeHns No cTpokam, To He—
obxogumo:

. ybegnTbCA, YTO YCTAHOBEHHOE Ha KOMMbOTEPE
paspeLLeHne 1 YyacTotTa 06HOBMNEHNUS ABASIOTCA A0NYC—
TUMbIMW AN [@HHOr0 MOHUTOPA, T.6. YCTaHOBMNEH WTaT—
HbI opanBEpP MOHUTOPA;

. MPOBEPUTb MCMPABHOCTb CUrHaMLHOro Kabens Mo—
HWTOpa, ero COOTBETCTBUE Mofenu (ecnu kabenb CbeM—
HbI1) 1 OCMOTPETL Manky MHTEPENCHOro pasbemMa;

. Mpuv nomMoLuM ocuunnorpadia NnpoBepuTb BXOAHbIE
uenu 6rnoka cuHxpoHunzauun; Habnogas curHan HSYNC,
CpaBHWUTb 4acToTy 1 hady curHana Ha BXOAE W BbIXOAE
61oka 0eTekTMpPoBaHUA 1 KOPPEKLMN NOAAPHOCTN CUHX—
poumnynbcoB (Npoueccopa ynpaBfieHnsa) n Ha BXOLEe
npoLeccopa pa3BepTok (cMHxponpoueccopa) ¢ curHa-—
nom CMOX.

B HekoTOpbIX cny4anax CUHXPOHN3aLMa MOXET OTCyT—
CTBOBaTb M3—3a TOro, 4YTO yNpaBASKOLMA NpoLeccop
MOHUTOpa 3afaeT HEKOPPEKTHbIE CUrHanMbI ynpaBneHns
npoLeccopy pasBepToK UV HEBEPHO ero nporpamMmm-—
pyeT. ObbI4HO AaHHblE HACTPOEK XPaHATCHA B MUKPOCXEe—
Me 3HeproHesasucumon namatn (EEPROM), noatomy

HEMCNPaBHOCTb MPOLUMBKN NOMOXET ObiTb BbiABNEHA
ycTaHoBkOM aHanornyHon VIMC, cHaTon ¢ 3aBegomo
nmcnpaBHOro annapaTa Ton xe mogenu. B niobom cny-
4yae, peKOMeHAY CHavYana NpoBepuTb ocumnnorpagom
CUrHanbl N0 BCEMY TPaKTy CUHXPOHM3auMn 1 ynpasne—
HWA, HaYMHasA OT KOHTaKTa nHTepdiencHoro kabensa n Ao
pasbema OTKIOHAKLEN CUCTEMBI, 4TOObI BbIACHUTb, Ka—
KOW MMEHHO y3en BMHOBEH B CPbIBE CUMHXPOHM3aLUUN.

[Mocne 3amMeHbl BbIXOAHOIO TPaH3UCTOpPa CTPOYHON
pa3BepTku BCerga obpaljanTte BHUMaHWEe Ha ero Ten-—
NOBON PexXuM, NPUYemM Kak Ha CKOPOCTb Harpesa, Tak 1
Ha TemnepaTypy koprnyca TpaH3ucTopa B yCTaHOBMB—
LemMcs pexume. Y4TUTe, Y4TO Npu CHATOWN 3a4HEN KpbILL—
Ke Koprnyca MoHUTOopa TeMnepaTtypa TPaH3ncTopa MeHb—
we Ha 10..15°C. B cny4yae 3Ha4nTensHoro n 6bicTporo
Harpesa TpPaH3MCTOpa He [0BOAWTE [eno Ao asapun —
BbIKMOYUTE MOHUTOP M NOMbITANTECH YCTAHOBUTL NpU-—
4ymHy. B nepBsyto o4epefb NpoBepaAnTe anekTponMTn4ec—
KVe KOHAeHcaTopbl B Leny 6a3bl BbIXOGHORO TPaH3UC—
Topa n nutaHus bydepHoro kackaga CP. HapyweHue
paboTbl reHepaTopa CTPOYHOM pa3BepTkn, HopMUpPO—
BaTens AAUTENbHOCTW MMMyNbCa ynpaBneHus 1 Lenu
DAY Takxe MOryT BNMATL HA TEMMNEPATYPHbIA PEXMM
MOLLHOr0 TpaH3ucTopa.

PemMoHT cTpo4HOM pa3BepTKM MOHUTOPOB — Hau-—
6onee 4acTbI, CNOXHbLIA U NOPON HYAHbLIA MPOLECC.
CtapanTecb BbIABUTb UCTUHHYIO MPUYMHY HEUCNpaB-—
HOCTV — He uAUTEe Ha NOBOAY Y knueHTa!

YpadHbix Bam pemoHToB!
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