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NoHUTOP.

MoHuUTOp - YCTPONCTBO 4NS BbiBOAA Ha 3KpaH TEKCTOBOM U rpadpuyeckon nHdopmauun.

B HacTosLee BpeMsa NCNOMb3yTCA 2 OCHOBHbIX Buaa MoHuTopoB ans lNK:

1. MOHUTOpPbI Ha 3/1eKMPOHHO-11y4Yeebix mpybkax (AJ1T, CRT);

2. MoHuTopbl Ha xxudkux kpucmaisinax (XKK, LCD);

KauecTBO n3obpakeHusi, Nofly4aemMoro Ha aKkpaHe MOHUTOpa, 3aBUCUT OT NapaMeTpoB
9NEKTPOHHO-Ny4YeBoun TpyokM (BJ1T) 1 ynpaBnsowmx eto 3NeKTPOHHbIX CXEM.

K OCHOBHbIM rnapameTpam OTHOCSATCA: pa3Mepbl 3KpaHa 1 "3epHa" n cBaA3aHHOe

C HUMM ONTUYECKOE pa3peLleHne, onpeaenstouiee Konm4ecTtso oTobpaxaemMon
NHGOPMaLIMM N BO3MOXKHYIO CTEMNEHb ee AeTann3aunm; CKopocTb OOHOBEHMUS
n3obpaxkeHns (4acTtoTa KagpoBOoW pa3BepTKK), onpeaenstowas CTeneHb

nogaBneHns MepLaHus.

Ha BocnpuaTtmne nsobpaxeHna okasbliBaeT CyLLIECTBEHHOE BINSIHUE N TO, HACKOSbKO
9KpaH YepHbIN (OT 3TOro 3aBUCUT KOHTPACTHOCTb) M NIIOCKUM (Bbllle ECTECTBEHHOCTD,
lmpe yrosn ob3opa, MeHbLLe BrMKOB).

[MpuHuMn paboTbl MOHMUTOPOB Ha JJ1T aHanorMyeH NpUHUKUNY paboTbl TeENeBU3opa.
OCHOBHOW 3rieMeHT Ancnsies — 3nNeKTPOHHO-INy4YeBas TpyoOkKa.

E€ nepeaHss, obpalleHHasa K 3puTento YacTb C BHYTPEHHEN CTOPOHbI MOKPbITa
JIOMUHOGOPOM — cneumanbHbIM BeLweCcTBOM, CNOCOOHbLIM U3rly4YaTb CBET nNpu
nonagaHMn Ha Hero ObICTPbLIX 3JIEKTPOHOB.
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JTlomnHOoOp HaHOCUTCS B BUae HabopoB TOYEK TPEX OCHOBHbLIX LIBETOB — KPacHO20,
3eJ1IEH020 N CUHEe20. OTN LiBETA Ha3blBalOT OCHOBHbLIMW, MOTOMY YTO UX COYETaHUSAMMN (B
pPasnNUYHbLIX NPONoOpLUSAX) MOXHO NpeacTaBUTb NFOOOU LUBET CreKTpa.

Habopbl Touek NtoMrMHOGOpa pacnonaratoTcs No TpeyronbHbIM Tpuagam. Tpuaga
obpasyeT nukces1 — TOUYKY, U3 KOTopbIX hopmupyeTtca nsobpaxeHue (aHarsn. pixel —
picture element, aneMeHT KapTUHKN).

[MnkcenbHble Tpuagbl

PaccTtosiHne Mexay ueHTpamMum NUKCenoB Ha3biBaeTCA MOYEYHbLIM Wa2oM
MOHUMoOpa. TO PACCTOSIHNE CYLLECTBEHHO BINSIET HA YETKOCTb M300paxeHus. Yem
MeHbLUe Wwar, TeM Bbilwe YETKOCTb. OObIYHO B LUBETHBIX MOHMUTOPAX LUar COCTaBnsieT
0,28 mm. pun Takom wWare rrna3 YernoBeka BOCNPUHMMAET TOUYKU Tpuaabl Kak ogHy
TOYKY "crnoXxHoro" uBeTa.

Ha npoTnBOMNOMOXHOWM CTOPOHE TPYOKN pacnonoXeHbl TpU (MO KONMYECTBY OCHOBHbIX
LBETOB) 3JIEKMPOHHbLIE nywku. Bce Tpu nywku "HaueneHbl" Ha OAWH U TOT XKe NUKCER,
HO KaXkgasa M3 HMUX N3Ny4daeT MNoTOK SfIEKTPOHOB B CTOPOHY "cBOEen” TOYKM NtoMmnHOdhopa.
UT0ObI anekTpoHbl becnpensaTCTBEHHO AOCTUranu akpaHa, u3 Tpyobkn oTkaymBaeTcd
BO34yX, a MeXAy NywKaMm U 3KpaHOM CO34aeTCH BbICOKOE 3fIeKTpu4eckKoe
Hanpsi>xeHne, yCKopsirowee 35IeKTPOHbI.



[lepen akpaHOM Ha MyTu IMEKTPOHOB CTaBUTCH Macka — TOHKasl MeTannnyeckas
nracTuHa ¢ 6onbLIKMM KONUYECTBOM OTBEPCTUMN, PACMONOXEHHbIX HANPOTUB TOYEK
nomuHodopa. Macka obecneunBaeT nonagaHUe SNEKTPOHHbIX yYen TONbKO B TOYKK
NIOMUHOPOpPa COOTBETCTBYIOLLENO LIBETA.

TeHeBasA macka
TeHeBasi Macka (shadow mask) - 3To cambIi pacnpocTpaHEHHbIN TUM MAcoK, OHa
NPUMEHSIETCA CO BPEMEHN U300pETEHNSA NEPBLIX LIBETHLIX KMHECKOMNOB. [10BEPXHOCTL Y
KMHECKOMOB C TEHEBOW MacKkom 0Bbbl4HO cchepumieckon popmbl (BbinNykasn).OTo caenaHo
Ong TOro, YToObl SNEKTPOHHLIN fyY B LIEHTPE 3KpaHa U rno Kpasam UMern ognHaKkoByHO
TONWMHY. TeHeBast Macka COCTOUT U3 METanNIMYecKon NnacTuHbl C KPYriibIMn
OTBEPCTUAMMU, KOTOPLIE 3aHMMAIOT NpuMepHo 25% nnowaan. Haxogutcsa macka nepeg
CTEKNAHHOW TpybKon ¢ NMoMUHOMOPHLIM crioeM. Kak npasuno, 605bLLUNHCTBO
COBPEMEHHbIX TEHEBLIX MACcOK U3rotaBnuealoT U3 nHeapa. Mieap (InVar) - MarHMTHbIN
cnnae xene3a [64%] ¢ Hukenem [36%]. OTBepcTUS B METANNUYECKON cETKE paboTatoT
Kak npuuen (XoTs U He TOYHbIW), UMEHHO 3TUM 06ecneyYmBaeTcs TO, YTO SNEKTPOHHbIN
ny4y nonagaeT ToMbKo Ha TpebyemMble NIOMUHOMOPHbIE 3IEMEHTbLI U TOSTbKO B



onpeneneHHbIX obnactax. TeHeBas Macka co3gaeT peLlleTKy ¢ OAHOPOAHbIMU TOMKaMN —
Tpunagamu.

OgHum 13 "cnadbix" MECT MOHUTOPOB C TEHEBOM MACKOW SIBMNSIETCS ee TepMuyeckas
nedopmaums. Hactb fiyd4en OT aNeKTPOHHO-NYy4YeBOM MYLLKX NonagaeT Ha TEHEBYIO
MacKy, BCieaCTBME YEro NponcxoauT Harpee 1 nocneaywLwas gedpopmaymsa TeHEBOW
Macku. [lponcxoasiiee CMeLLEHNE OTBEPCTUMN TEHEBOW MaCKuM NpMBOAUT K
BO3HUKHOBEHUIO 3dpdbeKkTa NecTpoThbl KpaHa (cmeweHus usetos RGB).
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HepoocTtaTkm TEHEBOW MACKM XOPOLLO U3BECTHbI: BO-MEPBbLIX, 3TO Marioe COOTHOLLEHME
NponycKkaeMbIX N 3aepXMBAEMbIX MACKOM 3fIEKTPOHOB (TonbkKo okono 20-30%
NpPOXOAUT YepPe3 MacCKy), YTO TpebyeT NpUMEHEHNS NMIOMNUHOGOPOB C DOSIbLLION
CBETOOTAAYEN, a 3TO B CBOKO oYepedb yXyawaeT MOHOXPOMHOCTb CBEYEHUS,
YMEHbLLUAs guManasoH LuBeTonepeanayun, a Bo-BTopbliX, 06ecrnevynTb TOYHOE coBnageHne
TPEX He nexawmx B O4HOW NSIOCKOCTU Ny4en Npu OTKIMOHEHUN UX Ha bonbLUME Yriibl
OOBOJSIbHO TPYAOHO.

MuHUManbHoe pacCToaHMe MexXay MIOMUHOMOPHLIMU dNEMEHTaMU OQMHAKOBOIO
LBEeTa B COCEQHNX CTPOKax Ha3blBaeTcs warom Todek (dot pitch) n asnaerca nHgekcom
KadecTBa n3obpaxeHus. LLar Todek 0ObIYHO n3mepsieTcs B Munnnmetpax (Mm). Hem
MEHbLLE 3HAa4YeHNE Lara TOYEK, TEM BbiLLIE KAQ4eCTBO BOCNPOM3BOANMOro Ha MOHUTOPE
n3obpaxeHus. PacctosiHne mexay AByMs COCEAHUMU TOYKaMK MO ropu3oHTanm paBHoO
Lary Tayek, yMmHoxxeHHomy Ha 0,866.




AnepTypHas peLueTka

3T TpyGKM CTanm U3BeCTHbI Nog umeHeM Trinitron n LS —

KPaCrinai fiyv

BriepBble OblNIN NpeacTaBneHbl Ha PbIHKE KOMMAHUEN
Sony B 1982 rogy. B Tpybkax c anepTypHOmn
PELLUETKON NPUMEHSAETCH OPUTMHANbHAA TEXHOOINS, [
roe MMeeTcd Tpu NyyeBble MyLKW, TP KaTtoga n Tpu
MOAYNATOpa, HO NPU 3TOM MMeETCHA oHa obLLas
dooKycmpoBKa.

OTO peLLeHne He BKITIOYaeT B ceba MeTannyeckyto peLleTky ¢ OTBEPCTUSMU, KaK B
Cllydae ¢ TeHeBOW MAcKoMn, a UMeeT peLleTKy N3 BepTuKarbHbIX IMHUW. BMeCcTO To4ek C
NIIOMUHOQOOPHbLIMM 3NEMEHTaMU TPEX OCHOBHbLIX LIBETOB, anepTypHas peLleTka
COLEPXUT CEPUD HUTEWN, COCTOALLMNX N3 NMIOMUHOMOPHbBIX 3N1IEMEHTOB BbICTPOEHHbLIX B
Buae BepTUKasbHbIX MOSIOC TPEX OCHOBHbLIX LIBETOB. Takaa cuctema obecrneymBaet
BbICOKYIO KOHTPACTHOCTb N300paXXeHNs N XOPOLUYH HACbILLEHHOCTb LIBETOB, YTO BMECTE
obecne4vnBaeT BbICOKOE Ka4eCTBO MOHUTOPOB C TPyOKaMn Ha OCHOBE 3TOW TEXHOSTOTUN.
Macka, npumeHsiemas B Tpybkax pupmbl Sony (Mitsubishi, ViewSonic), npeacrasnger
CcODOW TOHKYIO (poribry, Ha KOTOPOW npouapanaHbl TOHKME BepTUKasribHble nnHnn. OHa
OEPXUTCH Ha ropusoHTanbHon (ogHom B 15", oByx B 17", Tpex un bonee B 21")
NPOBOSIOYKE, TEHb OT KOTOPOW BUAHA Ha 3KpaHe. JTa NPOBOSIOYKa NMPUMeEHSETCH Ans
raweHnsa konedbaHumn n HasbiBaeTca damper wire. Ee xopoLuo BugHo, ocobeHHO npu
cBeTrIoM ooHE U300pakeHnst Ha MOHUTOPE.



MuHMManbHOe paccTosHUe MeXxay norocamMmu
NOMUHOGOPa 04NHAKOBOIO LiBETA Ha3bIiBaETCH
Lwarom nosnoc (strip pitch) n nsmepsietca B
MunnumeTpax (Mm). Yem mMeHblle 3Ha4YeHue Lwara
Nosioc, TEM BbilLie KA4YECTBO U300paXXeHnda Ha
MoOHUTOpPE. [1pn anepTypHOU peLleTke UMEET CMbICIT
TOJIbKO FOPU3OHTArbHbIN pasMep TOYKWU. Tak Kak
BepTUKanbHbIW onpeaenaeTca goOKyCUpOBKOM
9JIEKTPOHHOIO Jly4a M OTKITOHAKOLWLEN CUCTEMOM.




LLleneBas macka

OTO pelleHne Ha npakTuke npeacTaBnaeT cobomn
KOMOMHaLUMIO TEHEBOW MacKn U anepTypHOU peLueTku. B
OaHHOM cny4ae NMIOMUHOMOPHLIE SNTEMEHTbI
PacrosioKeHbl B BEPTUKANBbHbIX 3MNTMNTUYECKUX
s4YerKax, a Macka caenaHa u3 BepTuKanbHbIX JIMHUN
daKkTnyeckn BepTuKarbHbIE NONOCHI pasgeneHsl Ha
ANNUNTUYECKNE AYENKUN, KOTOPLIE coaepKaT rpynnbl U3
TpeX MIOMUHOMDOPHLIX ANIEMEHTOB TPEX OCHOBHbIX
LBETOB. Henb3a HanpssMyo cpaBHMBATL pasMep Liara
ansa TpyboK pasHbIX TUMOB: Lar Todek (Mnu Tpuan)
TPYyOKM C TEHEBOWN MACKOW N3MEPSIETCS NO AuaroHanu, B
TO BPEMS KaK Lar anepTypHOW PEeLLETKN, NHa4ve
Ha3blBa€MbIW FOPMU30OHTaNbHbIM LLAroM TOYEK, - Mo
ropmsoHTanu. lNoatomy npm oguHaKoBOM LLAre ToYeK
TpybKa c TEHEBOW MACKOW MMEET DOSbLUYIO MNSIOTHOCTb
TOYEK, YEM TpyOKa c anepTypHOM pelueTkon. [ns
npumepa, war nonoc 0.25 v NnpnbnusnTensHo
9KBMBAmnEHTEH Lwary Toyek, pasHomy 0.27 mm.




Takke B 1997r. komnanuen Hitachi bbina paspaboTtaHa
EDP - HoBenwasa TexHonorna TeHeBOU Macku. bbino
YMEHbLLEHO PAacCTOSHUE MexXay arneMeHTamMm Tpuagbl no
rOpuU30oHTanu n nony4veHbl Tpuaabl, 6onee Gnuskmne no
doopme Kk paBHObBeApPEHHOMY TPEYrofbHUKY. s
N3dexxaHns NPOMEXYTKOB MeXAy TpmagaMmn camm TOYKK
ObiNV yanuHeHbl, U NpeacTaBnsaT cobon ckopee oBansbl,
4YeM KPYT.

Ob6a Tnna Macok - TeHeBasi Macka U anepTypHasi peLleTka
- UMEKOT CBOM NpenmMyLLecTBa 1 CBOMX CTOPOHHMKOB. Ongd
OMUCHBLIX NPUIOXEHUIN, TEKCTOBLIX PEOAKTOPOB U
SMEKTPOHHbIX TabnuL, 6onbLle NoaXoaaT KUHECKONbI C
TEHEeBOM Mackoun, obecnevnBatoLme O4eHb BbICOKYHO
YEeTKOCTb U JOCTaTO4HbIN KOHTPACT nsaobpaxeHus. [1ns
paboTbl C NakeTamMu pacTpoOBOU N BEKTOPHOW rpadomku
TpaanUMOHHO PEKOMEHOYIOTCSA TPYOKM C anepTypHOM
PELLETKON, KOTOPbIM CBOMCTBEHHbI MPEBOCXOAHAA SIPKOCTH
N KOHTPACTHOCTb N300paXXeHus.




BennunHon ANIEKTPOHHOIO TOKa nyuwek u, cnegoBatesribHO, APKOCTbLHO CBe4YeHUs
NMUKCesioB, yrnpaBndeT CUrHan, nocwnarou.mi/'l C Bugeoagaritepa.

Ha Ty 4yacTb KonoObl, rae pacnonoXeHbl 3NeKTPOHHbIe NYLWKWU, HageBaeTcs
OMKJIOHSIOWasi cucmemMa MOHUTOPA, KOTopas 3acTaBnsAeT 3JIeKTPOHHbIU NMY4YOK
npoberatb NOo4YepEeAHO BCe NMUKCerbl CTPOYKY 3a CTPOUYKOMN OT BepxXHen Ao
HUXHEeWn, 3aTeM Bo3BpaLlaTbCsA B Ha4ano BepxXHen CTPOKMU U T.4.

KonnyecTtBO OTOOpaXXEeHHbIX CTPOK B CEKYHAY Ha3blBaeTCA CMPOYHOU Yacmomou
pa3zeepmku. A 4acToTa, C KOTOPOM MEHAITCA Kaapbl N300paxeHus, Ha3bIBaeTCA
kadpoeoul yacmomou pa3eépmku. NocneaHas He AonxkHa ObITb HMXe 60 Nu,
UHaye nsobpaxeHue dyaet Mepyamsn.

Xopa, aNeKTPOHHOro nyyka no aKpaHy



Hapsigy ¢ TpagmunoHHbiMm SJ1T - MOHUTOpaMu B 60MNbLUMHCTBE COBPEMEHHbIX
KOMMbIOTEPOB NUCMONb3YTCA udkokpucmasnudeckue (’KK) MOHMUTOPbI.

Xudkue kpucmannbl — 370 0cO60€ COCTOSAHME HEKOTOPLIX OPraHMYEeCKNX BELLIECTB, B
KOTOPOM OHM 0b6nagatoT TEKYyYEeCTbIO N CBOMCTBOM 0Opa3oBbIBaTb NPOCTPAHCTBEHHbIE
CTPYKTYpbl, N0g06HbIE KpucTannmyeckum. XKnakme Kpuctansbl MOryT USMEHSIMb C80t0
CMpyKmypy u ceemoorimu4eckue ceoticmea rood deticmeuemM 3r1eKmpuy4ecKo20
Haripsi>keHUs1. MeHss1 C NOMOLLbIO 3TIEKTPUYECKOro NOoSiA OpueHTaLmio rpynn KpucTanioB
N NCNOSb3YS BBEAEHHbLIE B XXUOKOKPUCTANINYECKN pacTBOP BELLECTBA, CMOCOBHbIE
n3nyyartb CBET Mo BO3LENCTBMEM INEKTPUYECKOro Nnons, MOXHO co3faTtb
BbICOKOKa4YeCTBEHHbIE N3006paxeHund, nepegatowme bonee 15 MnMNNMOHOB LIBETOBbIX
OTTEHKOB.




B LCD-mMoHuTOpax nsobpaxeHne popmMmpyeTcsi C MOMOLLbIO MaTpuLbl MUKCENOB,
COCTOSILLUMX U3 XXnaknux kpuctannos. OTcioga n nponcxoaut abbpesunatypa LCD (Liquid
Crystal Display), koTopasga paclumnpoBbIBAETCA KaK XUOKOKPUCTANNUYECKUN ONCMIIEN.
[MpUMEHEHME XNOKNX KPUCTanNoB B KA4€CTBE OCHOBHOMO 3arieMeHTa U3obpaxeHusa He
CNyYanHoO: OHU CMOCOOHbI UBMEHSATL HanpaBfeHne Nonspmusaunm NPOXoasaLWero Yepes
HUX cBeTa. W ecnn K KpucTanny npunoXutb BHELLHEE HaMpsXXeHne, To HarnpasneHne
nonapmsaymm NU3MeHNTCS. OTO NO3BOSIAET YNpaBnATb MHTEHCUBHOCTbLIO MpoLUeLIero
cBeTa. C obenx CTOpoOH OT KpUcTanna ycTaHaBnnmBatTCAa nonapusaTopbl, NpUYem Tak,
4YTOObI MX OCK BbINK pacnonoXeHbl No4 NPsIMbIM YriaomM apyr K apyry. lNy4ok ceeta,
nponas Yyepes NnepBblin N3 HUX, CTAHET NMIMHEWNHO NONSAPU30BaHHbIM. 3aTeM B
XUOKOKPUCTaNIMYeCcKon SsYENKe NOCKOCTb Monsipusaunm cBeTa NOBEPHETCS Ha
onpeaeneHHbIn yron, BennymHa KoToporo 0yaeT 3aBUCETb OT NPUITOXKEHHOIO
HanpsxeHnsi. HakoHew, ponb BTOPOro nosisipusaTtopa 3aknyaeTcsa B perynmpoBke
KONIM4YeCcTBa NnporyckaemMoro 13 fiyd4eHus, ecnu yrosli Mexay HanpasfiEHMEM €ro OCu U
NSIOCKOCTbIO NMosigpu3saumnm ceeta nocteneHHo nameHaTb oT O go 90°, To nornolleHne
n3nyyeHusi byoet yBenmunmBaTtbcs. Takum o6pa3om MOXHO yrnpaBnaTb MHTEHCUBHOCTLHO
cBeTa (pKocTbio nNukcenos). Kak nssecTtHo, Ana dopmMmnpoBaHns LIBETHOIO
N3o0bpakeHnst Heob6xoANMO Hann4ynue NUKCENoB TPEX LIBETOB: KPACHOro, 3e5IEHOrO U
cunHero. NockonbKy Xnakne Kpuctansbl abContTHO NPO3padHbl, TO OHU HE MOFYT BIUSATb
Ha LUBETOBbLIE XapaKTEPUCTUKN N3NYyYeHNA. [1Na 3TON Lenn npuMeHsaTCa UnsTpbl,
Bblaenstowme n3 «benoro» nsnydeHmnsa namn nogcBeTkn HeobxoanMble criekTparbHble
KOMIMOHEHTHI.



[ToaToMy B coBpeMeHHbIX LCD-naHensx kaxgasa Touka MaTpuubl COCTOUT U3 TPEX
MUKCENOB pa3sHbIX LBETOB. [1na ynpaBneHns paboTon NMKCENoB B HUX BCTPaMBaroTCs
9N1IEKTPOAbl C TaK Ha3blIBAEMbIMU TOHKOMMNEHOYHbIMU TFT-TpaH3ncTopamu, KOTopble, BO-
NepBbIX, BbINOMHEHLI MPO3paYHbIMU N HE BIIUSIOT Ha NMPoryckaeMmoe nusnyyeHue, a, Bo-
BTOPbIX, MMEIOT B ByKBaNbHOM CMbICNE CnoBa MUKpockonuyeckmne pasmepbl. OHU
npeaHasHadeHbl Anst 6bICTPOro U3MEHEHUST YPOBHS HANPSKEHUSI N ero NoaaepXaHus Ha
areKkTpoaax siueek B NPOMEXYTKe MeXxay ynpasnarowmmm nmnynscamu. IMeHHo
NO3TOMY MaTpuLbl C NnpumMmeHeHnem TFT-TpaH3ncTopoB Ha3bIBAOTCA akKmueHbIMU, B
OTNINYME OT MacCuUBHbIX, SNIEKTPOAbI B S4EMKaX KOTOPbIX NOCIe nogayvn yrnpasnsaroLwero
curHana npegocTtaBneHbl caMmu cebe. B pesynbraTe nacCMBHbIE MaTpULbl CTpadaroT oT
BbICOKOM MHEPLIMOHHOCTU, TOrda Kak akTUBHbIE NLLEHbI NOAOOHOro HegocTaTka.
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OgHMM 13 oCcHOBHbIX AocToMHCTB LCD-naHenen saBnsieTcs oTCyTCTBUE MEPLAHUA, CTOMb
XapakTepHOro Anst MOHUTOPOB Ha OCHOBE 3NIEKTPOHHOMNY4YeBOM TPYOKN. HO 3TO He
o3Ha4aerT, 4To y JKK-MOHUTOPOB OTCYTCTBYET BEPTUKASIbHAS N rOPU30OHTarNbHasd
pasBepTka. [leno B TOM, YTO ynpaBnsoLwmne curHanbsl 4nsa afieKTpoaoB MaTtpuubl No
NpexHeMy nepenarTcs nocrnenoBaTeribHO, CTpo4dka 3a CcTpodkon. Ho npumeHeHnne TFT-
TPaH3UCTOPOB NO3BONSET YCTAHOBUTb TAKOW PeXnUM paboThl, Korga CMeHa COCTOAHUS
NMNUKCENOB OCYLLECTBNSETCHA TONLKO B MOMEHTbLI UBMEHEHUA BUAeocurHana. B
pesynsrare, HECMOTPS Ha HEBOMbLUY C TOYKK 3peHnst AJTT-MOHMTOPOB YacToTy KaapoB
B 60 I'u, adbdektT mepuanua Ha XK-naHensx He HabntoaaeTcs.

[To KOMMAKTHOCTU TakKne MOHUTOPLI He 3HalOT cebe paBHbIX. OHKM 3aHMMalOT B 2 — 3 pasa
MEHbLUE MecTa, YeM MOHUTOPLI ¢ AJTT 1 BO CTONLKO e pas nervye; noTpebnsatoT ropasno
MEHbLLE 3STIEKTPOIHEPINN N HE U3MNYYaAIOT INMEKTPOMAarHUTHbIX BOJIH,
BO34EUCTBYHOLWUX HA 340pOBLE NOAOEHU.

OCHOBHbIE XapakKTepnctmKkm MOHUTOPOB

[apamerpol LCD monitor CRT monitor
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NapameTpbl LCD monitor CRT monitor

QAHO pazpeweHme ¢ hUKCUPOBaHHBIM MoALEPKUEANTCA PaZNU4HEIE
pazMepom nuKcener, ONTUMANEHO MOXHO pazpewenua, MNpu ecex
Paspewenve MCNON30BATE TONLKO B 3TOM PAZPEWEHHM)  NOALEPKMEAEMEIX PaZpeLEHHAX
(YacTo MCNONBb3YETCA | B 33BMCUMOCTH OT NOMEPKMBAEMEIX MOHMTOP MOXHO MCNONL30BATS
800 Ha 600, 1024 Ha = yHKUMI PACWHPEHUA UM KOMNPECCHA ONTMMaNkHeIM 0BpazaM,
768) MOXHO Mcnonk3oeaTe Bonee eeicokoe unM | OrpaHMMeHHe HaKNaAblEaeTes
Bonee HUIKOE PapeleHne, HO OHM HE | TONBKO NPUEMABMOCTE YaCTOTE
ONTUMENEHI, pEreHepaumm,
Pa3mep 3epHa 3kpaHa 0.26-0,3 0,25-0,28

Toneko Npu YactoTax cesiwe 73 My
OnTuManeHad vacrota 60 My, vero

Yacrora perexepatuu OTCYTCTEYET ABHO 33METHOE
AOCTATOMHO ANA OTCYTCTEMA MEePUaHKA, MEpU aHHE

Moaepxueaetcd 16,296
Noasepxueaetca 16,256 ueetoe, High | ueeroe,High Color(16-bit), True

TOYHOCTD Color(16-bit), True Color(32-bit)u  Color(32-bit) v npu 3tom Ha peIiHKe
0T0OpaXeHua LBeTa MMUTMPYETCA TPeBYeMas LEeToRas MMEETCA M3CCa YCTPOMCTE
TeMNepaTypa, KanWBPOBKM LEETA, 4TO AENARTCA

HECOMHEHHEIM NAKCOM,



MNapameTpbl LCD monitor CRT monitor

WzobpaxeHue GOPMUPYETCA NUKCRAAMM,

YUCNO KOTOPBIX 23BMCAT TONBKO OT Mukcenu GOPMUPYITEA FPYNNOK
KOHKpeTHoro pazpewenud LCD-nanenn, To4ek (Tpuaael) uau nonocok, War
War nMKkcenel 2aeMCUT TONBKO OT TOMKK MNK NMHWUK 23BUCHT OT
DopMUpOBaHHe paiMepa CaMux NUKcenew, HO He oT PACCTOAHMA MEXAY TONKAMW MNK
e PACCTOAHMA MEXAY HUMKM, KaxaelW nMKcene NUHUAMK OAHOrO LEeTa, B
Aol GOPMUPYETCA MHAMEMAYANEHO, 4TO PE3YNLTATE, YETKOCTE M ACHOCTE
obecnevneasT ERNUKONENHYI nz00pakKeHWA CUNEHO 33BMCUT OT
POKYCUPOBKY, ACHOCTE W YRTKOCTE, pazMepa Wara TOMKW MNK Wara
Wzobpaxenue nony4aerca bonee NUHUK W OT KavecTea CRT,
LENOCTHEIM U MN3AKKHM,
B HacToAWeEe BPEMA CTAHAIPTHLIM
Aenaetca yron obzopa 120" v ebiwe; ¢
yl'on 0630pa AaanEﬁUJMM PazEUTHEMN TEXHOHOFM% OTHH“lelﬁ 0630p noAa ﬂ|06blM Yrnom,
CNeAYeT OXMAATE YERNMHYEHUA Yyrna
obzopa,

Bceraa npucyTcTEyeT
INEKTPOMArHUTHOE MINY4eHHe,
OAHAKO ero YpoBeHb 33EMCUT OT

TOro, cooTEeTCTEYET N CRT
Kakomy-nubo cTaHaapTy
bezonacHocTu(TCO 95,99.2003),
NotpebneHue 3Hepruum e pabodem
COCTOAHMM Ha ypoeHe 80 BT,

MpakTUHECKU HUKAKUX ONaCcHBIX
3INEKTPOMArHUTHEIX WZNYHEHUA HET,
YpoeeHe NoTpebneHua 3HepruM NPUMEpHO
Ha 70% Huxe, 4eM y cTaHaapTHeIX CRT-
MOHWUTOPOE,

JHepronoTpebnenue u
U3NYYeHua



NapamerTpbl LCD monitor CRT monitor

Undpoeon uHTepdenc, oaHako
bonewuHeTeo LCD-MOHMTOPOE MMEKT
BECTPOEHHEIM aHanoroesln MHTepdenc ana
NOAKNKHEHUA K Haubonee
PACNPOCTPAHEHHEIM AHANOMOELIM BBIXOAIM
EMAC03AaNTEPOE,

WUHTepdendc moHuTopa AHANOrOBLIA MHTEPdENAC,

Bec MOHuTOpa 4-10 kr, 12-34 kr,

CTaHAAPTHEIN AMcnnen AN MOBUALHEIX
cucTeM, B nocnegHee epeMa Ha4MHaeT
23B0RELIEATE NMAUPYILLEE NONOKEHWE W B
K34eCTEe MOHMTOPA ANA HACTONEHEIX
KOMNEKTEPOE, MARaNEHO NOAXOAMT B
Ka4ecTee AMCNAeA ANA KOMNBKTEPOE, T.&,
ANnA paboTel B MHTEPHET, C TRKCTOBLIMM

CTaHAIPTHEIN MOHMTOP ANA
HACTONEHEIX KOMNEKTEPOE, KpaiHe
PEAKO MCNONLIVITCA B MOBUALHOM

enae, MaeantHo NOAXOAMT ANA
0TODPaXEHWA BMABO U 3HWUMALMWK,

Cdhepa npumeHeHUa

NPOLECCOPEMU U T.A,




HoBble TeEXHOOMMN

[nanekTpnyeckmin crnowu
nekTpoa

[lepenHAs cTeKNAHHasA NnacTuHa
Cnoun MgO

Tpuaga us vyactuy nomuHodgopa (RGB)

3enéHbln

ALpecyrowmin 3amMTHbIN Crou

3agHaAs cTeknsiHHas nnacTuHa

e

AOpecyrouime anekTpoabl

Florlepeque ceyveHume niasmeHHoOro Ancrisies.

- TEXHONOrMN, KOTOPble CO3AaloT 1 Pa3BUBAIOT Pa3Hble NPOU3BOAUTENN KOMMbIOTEPHOIO
obopynoBaHus. PaccMoTpyM HEKOTOPbIE U3 HUX:



PDP(Plasma Display Panel) - nnasameHHble
9KpaHHble MaTpuubl. Npoobpasom Anga co3gaHus
nrasMeHHbIX 3KkpaHHbIX maTtpuy, (Plasma Display
Panels) ctann camble 06bl4YHbIE TaMMbl AHEBHOIO
ocBeLlleHus. [NnasmeHHble MOHUTOPbLI COCTOAT U3
NONOW CTEKNAHHOW NaHEeNn, 3anofnHeHHon ra3om. Ha
NOBEPXHOCTb BHYTPEHHEN CTOPOHbI CTEHOK
BblBEAEHbI MUKPOCKOMNMUYECKNE NEKTPOAbI,
obpasyloLime ABe CUMMETPUYHbBIE MaTpULbl, a

CHapY>Xu 3Ta KOHCTPYKUKSA NOKpbITa Crnoem roMmmHodopa. Korga Ha KOHTaKTbl NogaeTcs
TOK, MeXAy HUMWN BO3HUKAET KPOLLEYHbIN pa3ps, KOTOPbIN 3acTaBnseT CBETUTLCS (B
yrnbTPaguroreToBoM YacTn CnekTpa) pacnonaratowmecs pagom MoneKkynbl rasa.
CneacTBMEM 3TOro ABMIAETCA OCBELLEHME YHacTKa NIOMMHOMOpPaA, Kak 3TO NPOUCXO4UT B
0ObIYHbIX AJTT-MOHMTOpPAX.

OCHOBHbIE NIHOCbI 3TOW TEXHOMOMMK 3TO: BO-NEPBLIX, MNNasMeHHbIE MOHUTOPGI
BbIFOAHO OTMINYAKOTCA OT CBOMX KOHKYPEHTOB BbICOKOMN SPKOCTLH) U KOHTPACTHOCTLIO
n3obpaxeHus; BO-BTOPbIX, B X rabapuTtax cocTtaBndaoLlas TONWMHbI NpeacTaBnseT
cob0OM HUYTOXHO Manyto Aonto. OCHOBHbIE MUHYCbI, HE NO3BOSIAOLLIME UCMOSIb30BaTb
9Ty TEXHONOIMI0 AN NPOM3BOACTBA MOHUTOPOB, 3TO HM3Kas paspeLlaroLlad
CNOCOBHOCTL M KpanHe BbICOKad 9HEProeMKoCTb. Kpome Toro, CTOUMOCTb Taknx
YCTPOMUCTB SABNSIETCA 3a0bnayvyHON Ans MaccoBoro nosb3osartens. [a n npobnemsl ¢
ueetonepenaden ona PDP Ttakke akTyanbHbl, Kak U NS BCEX NPOYUX PeELLEHUN,
OTNUYHbIX OT JIJIT.



FE

FED(Field Emission Display) oTHOCATCSA K Kriaccy nNfIOCKMX MOHUTOPOB, obnagatowemy
CYLLLECTBEHHO Dosfiee HN3KUM 3HepronoTpebneHnem, MeHbLIEN TOMLMHOW, N CPAaBHUMBI
NO Ka4yeCcTBY M300paxeHns ¢ nyywmmMmmn obpasuyamm MOHUTOPOB Ha IJ1T. OTOT TUN
MOHUTOPOB Havan ocsamBaTbcda B CLUA n EBporne B OTBET Ha NpopbIB AMOHUM B
obnactn KK moHntopoB. OcHoBbl TexHonorm FED gucnnees 6binn 3anoXeHsbl B
Hadane 90-x rogos, B Nepuog MHTEHCMBHOIO Pa3BUTUA NOMYNPOBOAHUKOBON TEXHUKMN.
FED-gncnnen nMerT MHOMo NPeEMMYLLIECTB B CPAaBHEHUN C XUOKOKPUCTANSTIMYECKUMN -
MaTpuyHasa agpecaums, mansie Bec U TonwmHa. bonee Toro, y HUX nyylune pKocCTb,
LuBeTonepeaadya, 1 Bce ycnoBus dbicTpee gorHatbe MoHMUTOPLI Ha JJ1T. bnarogaps
ocoboun MaTpumue y HUX eCTb OCHOBaHMA BCTaTb B P NSTOCKUX OUCMNEEB HOBOIO
NOKONEHUS.

LEP

LEP(Light Emission Plastics) - ceeTomsny4atowme nnactuku. Ceetonanyyatoime
NNAaCTUKN - CNIOXHbIE MONIMMepPbl C PSAOM MHTEepPEeCHbIX CBOMCTB. BooOLue-To,
NCMNoNb3oBaHME MNacTUYeCKnX NOSIMMEPHLIX MaTepmarioB B Ka4ecTse MonynpoBOLHUKOB
Ha4asiocb yxe O0BOSIbHO JaBHO, U BCTPETUTb UX MOXHO B CaMbIX PasfINYHbIX OTPacCisax
TEXHUKK, B TOM YUCSIE N B ObITOBOW 3IEKTPOHUKE, BKIKOYas NepcoHasnbHbie
KoMnbloTepbl. OOHaKo HEKOTOPbIE NpeAcTaBUTENN 3TOro ceMencTsa obnaganu un
O0BOJSIbHO HEOBbLIYHLIM CBOMCTBOM - CMOCOBHOCTLI0 SMUTUPOBATbL (POTOHLI MO
BO3E€MCTBMEM IIEKTPUYECKOrO TOKA, TO €CTb CBETUTbLCA.



[Monauany KL nonnmMmepHbIX CBETUNBHUKOB ObiN KpanHe HU3KUM, 1 COOTHOLLEHNE
N3ny4aemMoro cBeTa K 3aTpavyeHHOMY MOTOKY 3N1IEKTPOHOB N3MEPSANOCH AONSAMMU
npoueHTa. Ho B nocrnegHee Bpemsa komnaHns Cambridge Display Technology
CYLLLECTBEHHO NMPOABMHYNAack B pa3paboTke CBETOM3My4YatoLWeEro niacTtuka U noBbIicuUna
9P (PEKTUBHOCTL 3TUX MaTepuarnoB B COTHU pa3. Cenyac ¢ yBEPEHHOCTLHO MOXHO
ckasaTb, 4TO LEP cpaBHunuch no ceoen oyHKUMOHANBHOCTU C NPUBbLIYHLIMYA
ceBeTogmogamun. [1oaTomMy Ha NOBECTKY AHSA CTan BOMPOC 06 MX NpakTU4ecKom
npumMmeHeHnn.LEP HeobblvanHoO NpocThl 1 AelleBbl B npon3BoacTtee. B npuHumne, LEP-
avcnnen npeacraBnseTr cobon MHOrOCNOWHbLIM HABOP TOHYANLLKX MOSIMMEPHbIX MIEHOK.
[laxke No cpaBHEHUIO C SKpPAHaAMM Ha XUOKUX KpUcTannax nriacTukoBble MOHUTOPGI
KaXkyTCA COBCEM TOHKMMMU - BCEro Napbl MUMNMMETPOB BMOSTHE AOCTATOYHO ANS
BOCMNPOM3BOACTBA HA HUX Ka4ECTBEHHOIo n3obpaxeHus. 1o MHOrMM e napameTpam
CBETOM3MyYaloLLMe NNacTMKN NPEBOCXOAAT BCEX CBOUX KOHKYPEHTOB. OHU He
noaBepKeHbI NUHBEPCUOHHBIM 3dddbeKkTam, YTO MO3BOMAET MEHATb KAPTUHKY Ha TaKoM
aucnrnee ¢ 04eHb BbICOKOW YacTtoTon. [ns pabotel LEP pacxogytoT anekTpuyeckmin Tok
cnaboro HanpsXXeHus, aa U BooodLLe OTNMYaTCA HU3KOW SNEKTPOEMKOCTbLIO. Kpome
TOro, TO, YTO MNACTUK CaM U3NY4YaeT, a HE UCMOSIb3YET OTPAXEHHbIN UMK NPSIMOW MNOTOK
OT APYroro NCTOYHKKA, NO3BOSISAET 3abbITb O TEX Npobriemax, ¢ KOTOPbIMWU CTankmuBarTCH
NpPOnU3BOAUTENIN MOHUTOPOB Ha XUOKNX KpUCTansmax, B YaCTHOCTU - OrpaHNYeHHOoro yrna
0630pa. KoHe4yHO, He oboLnn 3Ty eLle Monoayr TEXHOMOIMIO 1 CBOU cneyudunyeckmne
npobnemsbl, Takue, HanpuMep, Kak orpaHNYEHHbIN CPOK CNYX6Obl NONIMMEPHbIX MaTpuL,
KOTOPbIA CEroAHs HAMHOIO MEeHbLLE, YEM Y 3NEKTPOHHbIX TPybok n XKK-ancnnees.
[pyrasi npobnema kacaeTcsi BOCMPOU3BEAEHNS CBETOU3MNYyYatoLLMM NacTUKOM LBETHBLIX
N306pakeHnn.



OLED

OLED (Organic Light Emitting Diode) - MOHUTOpBbI, ABNAKOLWMECH NPOAOITKEHNEM
pa3sntus LCD-moHnTOpOB. Bnepsble npeasnioxxeHHaa Kodak cxema ¢ aByMsi Crosimu
OpraHvKu Mexay arekTpogamm BMECTO O4HOro U CeroaHs OCTaeTcsl OCHOBHbIM
BapuaHToOM, ucnosb3dyembiMm ansa cosganns OLED yctponcts.

B OLED-gucnnesax BMeCTo XUAKUX KPUCTarnnoB NPUMEHSAIOTCS OpraHndeckue
cBeTouany4varwLmne anemeHTbl. OpraHMYeCKnin ANEKTPONOMUHECLIEHTHBIN ANUCNIEN
OLED npeactaBnaet cobor MOHOMUTHbBIN TOHKOMSTIEHOYHbIN NOMYNPOBOAHNKOBLIN
npnubop, KOTOPLIN N3NyYaeT CBET, Koraa K Hemy npunoxeHo HanpsbkeHne. OLED coctout
N3 pagda TOHKUX OpraHMYecKuX NIIEHOK, KOTOPble 3aKiYeHbl MexXay OBYMS
TOHKOMMEHO4YHbIMUK NpoBoaHMKamun. Paboyvee HanpsixeHne OLED — Bcero nuwb 3-10 B.

.' transparent
cathode

silicon
substrate

anode organic layers
CTpykTypa opraHnyeckoro ceetousnydatowero npmbopa (OLED)



