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HOBbIA
XypHan

Ans
cneLuanucTos

» CoBbITUA PbIHKA

» KOMNOHEHTI

» CXeMHble peLleHns

» Moaynu n npu6opsi

« Cuctembl 1 cetn

« [lpoeKTpoBaHme n MoaennpoBaHme
- TexHonorum u matepuani

Noanuwurech!

® [JIATHAA NOANUCKA:
MOXHO O(pOPMMUTbL HA NoYTe

MoanucHble MHAEKCDI:
no katanory «Pocnevyarb» — 46459
no karanory «[lpecca Pocuu» — 43588/43589

® bECMJIATHAA NMNOAMUCKA:
CMOTPUTE MHChOpMaLMI0 HA 06paTHOW CTOpPOHE

lpenmyujecTBo nnatHoi NOANHCKH B ToM,

4T0 Bbl rapaHTHpOBaHHO N071y4aeTe XypHan «COBPEMEHHast INeKTPOHMKa»

Ten.:(095) 232-00-87 « WWW.SOEL.RU 3AEKTPOHMKA



COBPEM EHHAY YBaxaembie yuarenm!
SAAEKTPOHUKA [ins Toro 4T06b1 MONY4aTh XypHan «CoBpeMeHas aNeKTPOHMKa» GecnnarHo,

Bam Heo6xogumo othopmuto BECIJIATHYIO NOANUCKY
= Ha canTe XXypHana www.soel.ru;

m no TenedoHy (095) 234-0635;

W 3aM0JHNB aHKeTy 1 npucnas eé no dakcy (095) 232-1653
unu no noyte: 119313, Mocksa, a/s 26.
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Q Pagpabotka Q Cunoas aneKkTpoHMKa

Q WmnynbCHbIe MCTOYHUKM NMUTAHUSA
Q OTo6paxeHune nHopmaLummn
QO BbluucnuTenbHas TeXHUKa

0 KomnnekTaums npon3soAcTea
Q OpraHu3zauus nponM3BoACTBa

O MeHepKmeHT O CucTeMHas HTerpauys

Q Peknama, PR Q [MpombilnesHas asTomarusayns
Q PykoBOACTBO QO Ces3b, TENEKOMMYHUKaLUK

Q [pyroe O MeguumHckas TexHuka

OxpaHHble cucTembl

5 BbITOBas 3NeKTPOHMKA
Kakue KOMNOHEHTbI UCTIONb3YIOTCSA B Ballen hupme? BIK ‘

Q
Q
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Q Mwukponpoueccopbl, MUKPOKOHTPOSIEPbI 0 N3mepuTenbHbie npu6opsl

O Mwukpocxembl namsTy O lpoun3BoACTBO NeYaTHbIX nnat
a
a
a

Q Ludposbie CUrHaMbHbIE MPOLECCOPbI KoHTpaKTHOE NpoKU3BOACTBO
Hay4Hble uccnegosaHus

Q A, Aun
Q TporpaMM1pyeMble NOrM4ecKue MaTpuLbl Ofpadosatiie
porp py pul Q [Juctpubyunsa
O TMporpammupyemble aHanorogbie MaTpulbl D0 LIDYTOB weooeeeeeereeeeeeeseeeeeeeeeeseeeeseseneessseeessssnessenennoes
O TeneKOMMYHUKALMOHHbIE KOMMOHEHTbI 11 MOAYNN
Q [ucnnen, MHAMKATOPLI Bawa d)“pMa UCNONb3yeT KOMMOHEHTbI ANs:
0 ONTO3NEKTPOHHbBIE KOMMOHEHTI - COéCTge’:)H"'X HY R DERIDVATIA
QO CBY-KOMNOHEHTI et I O "
QO MenKocepuitHoro Npon3BoACTBa
O Jlaraukw O CepuitHOro NPoU3BOACTBA
@ KOMMOHEHTbI CUIIOBOM 3/1EKTPOHUKY Q MMpogaxu
O CTaHAApTHbIE aHANOrOBbIE MUKPOCXEMb
QO MUKpPOCXeMbl CTaHAAPTHOI N0MMKM Ba':’u"'erom"p"""
0 10 yen.
Q [IMCKPETHbIE aKTMBHbIE KOMMOH
[nCKpeTHb MMOHEHTbI 0 10,50 ven.
QO 3neKTPOMEXAHNYECKNE KOMMOHEHTI 2 50,100 yen.
Q KOMMyTaLlMOHHbIe n3genusa 3 Bonee 100 yen.
D0 LADYTOR oot Q bonee 1000 Yen.
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WUspaértcs ¢ 2004 roga

[naBHbI pepakTop
AnekcaHgp MawncTtpeHko

Hayu4Hbiii pepaktop
AnekcaHgp MacskuH

OTBETCTBEHHbIN CeKpeTapb
TatbsiHa Kptok

J[n3aiii u BepcTka
TatbsaHa Kptok, Omutpuin KOcum,
AnekcaHgp Jlnbkos, KoHcTtaHTuH CepoB

Web-mactep
OmuTpuii PomaHuyk

Cnyx6a pacnpocTpaHeHus
WpuHa CamoxuHa (circul @soel.ru)

Cnyx6a peknambl
Hatanbs CeellHuKoBa (advert@soel.ru)

NzpatensctBo «CTA-TIPECC»

HupekTop KoHctaHTH CegoBs

MouyToBbI agpec: 119313, Mockea, a/s 26
TenechoH: (095) 232-0087

®dakc: (095) 232-1653

Cait: www.soel.ru

E-mail: info@soel.ru

Tupax 15 000 sk3emnnapos

JXypHan 3apeructpuposaH B ®egepansHoit
cnyx6e No Hag3opy 3a cobnoaeHnem
3aKoHopaTesibCTBa B cdepe MacCoBbIX
KOMMYHUKaLWA 1 OXpaHe KyNbTypHOro Hacneaus
(cBupetensctso M Ne ®C77-18792

ot 28 okTsbpsi 2004 roaa)

LleHa porosopHas

OTtnevartaHo:
Monurpaduyeckuii Komnneke
«[yLIKUHCKas nnoLaab»
www.pkpp.ru

Mepeneyatka MaTepuanoB [0nyckaeTcs ToNbKo
C NUCbMEHHOr0 paspeLueHus peaakumm.
OTBETCTBEHHOCTL 3a cofiepXaHue peknambi
HecyT peknamogartenu.

OTBETCTBEHHOCTb 3a cofiepXaHue ctatein
HecyT aBTOpbI.

Martepuansl, nepefaHHble pegakumu,

HE peLeH3NpYIOTCs U He BO3BpaLLatoTCs.

© CTA-TNPECC, 2005

YBaxaembie yutatenu!

DTOT HOMED JKyPHaJ1a MBI ITIOCBSITUIH OTOOPA’KEHUIO BU3YATbHOM
UHOOPMAIIHH.

MOHHUTOPBI KOMIIBIOTEPOB, SKPAHBI TEJIEBU30POB, JUCIUICH MO-
OGMIBHBIX TEIE(POHOB OKPYKAIOT HAC HA KAYK/IOM IIATy U CTAIU He-
OTBHEMJIEMOH YACTBHIO HAIIEH JKU3HU. Kak mOTpeGuTe/In MBI HE 3a-
JYMBIBAEMCSI O TOM, KaKH€ IIPOLIECCHI JIEXKAT B OCHOBE PaGOTHI
3TUX IPUOOPOB, HO KAK CIIEIHAIHCTBI MBI JOJDKHBI 3TO 3HATb.

ITOMHIO, KAKOE€ BOCXHUIIIEHHE BBI3BIBAJIN IIEPBbIE CBETOANOBL. KO-
HEYHO, OHH OBUIM HECOBEPIIEHHBI, HX IAPAMETPBI I10 CETOIHATII-
HHMM MEPKAM HE BBIICP)KUBAIOT HUKAKOM KPHUTHKH, HO TOIZIA 3TO
OBUIO YyJOM: CBETHTCS HE HUTh HAKATUBAHUS, 4 XOJIOJHBIIN I10-
JIyIIPOBOJHUKOBBIF KpUCTa/L1! Ternepb MbI YK€ IPUBBIKIN K 9TUM
MAaJIEHbKHUM IIBETHBIM 3BE3ZJOYKAM, 3A’KUTAIOIIMMCS HA ITAHEIN
MPAKTHYECKH JTI000TO JIEKTPOHHOI'O YCTPOMCTBA.

PasBe He MeHbIIEE Yy, IPUIIEAIINE HA CMEHY I'DOMO3/IKUM Tsi-
JKEJIBIM KMHECKOIIAM — 3THM ITOCJE€HHUM MOTHKAHAM 3JIE€KTPOH-
HO-BaKyyMHBIX IIPHOOPOB, — IUIOCKHE TUIA3MEHHBIE, JKUKOKPHC-
TAUIMIECKHAE, OPIaHUYECKHE IKPAHBI? BAyManTeCh: MOKa3bIBAIO-
Iee U IOBOPAIIEE 3€PKAIBLE M3 CKA3KU CTAIO0 PEATTbHOCTHIO!
DKpaHbl 00BEMHOT'O U300PAKEHHUS, O KOTOPBIX MEYTAIH (paHTAC-
TBbI, YK€ MCIIOJIb3YIOTCS BO MHOTHX OOJIACTAX YEJIOBEYECKOM JIesi-
TEIBHOCTH. MEYThI CTAHOBATCA PEATBbHOCTBIO, HO TOJIBKO B pe-
3y/IBTATE YIIOPHOTO TPYAA CIELIUATUCTOB.

Hamm Mup mosoH CKpeITOro BomeocTsa. Hama 3a1a4a B 9ToM MU-
p€ — CAenaTh BOIIEOCTBO SBHBIM.

C ysanceruem,
Anexcanop Maiicmpenko
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COBPEMEHHAS
PbiHoK SAEKTPOHUKA

PbiHOK nnockux gucnnees — BCé 6onblue, BCE sipye, BCE Aeluesne
Hwkonavi 3uHKoBCKMIA

PoccUiACKMIA PbIHOK MHAMKATOPOB U AuUcCniees

GoBpemeHHbIEé TEXHONOrUM

MepcnekTyBHbIE TEXHONOIUU TOHKUX AUCNIEEB
LAmuntpuii Faspuntok

CoBpeMeHHble TeXHONOrUKU AucnieeB 06LEMHOro U306paXkeHus
AnekcaHgp CamapuH

KomMnoHenTtbl

OpaiiBepbl hyopecLeHTHbIX 1aMn C XONOAHbIM KaToA0M
tOpuii LLinpokos

Xuagkokpuctannuyeckue gucnnieun oTkpbiToro Tuna coupmel Planar Systems
Buktop XpaaHkuH

TenedpoHHble yeunutenu n YM3Y ans ycTporcTB 6eCnpoBOAHON CBSI3U
Urope bessepxHuii

Y3nbl u Mmogynu

TanmMep Ha ceMb BbIXOLOB
Hukonan 3ael

ISD-kopek ans aBTocepeuca
Bnagumup lNonos

HoBocTu poccuincknx gUcTpubLITOPOB

CBsi3b KOMnbloTepoB Yepe3 USB
Oner Banena

NMipoexTHpoBaHue U MOfieNIMpoBaHu1e

3aKoHOMepHbie TEHAEHLUN CUHXPOHHOTIO BbINPAMAEHUSA
Fapn Bokok

SneK'rpomaerrHaa COBMECTUMOCTb U OrpaHU4eHUusi Npu KOHCTPYUPOBAHUN NEYATHbIX
nnart

AHanus pa6oTbi BbixogHoro MOSFET-kackaga YM34
Anekcangp TuLjeHko

BusyanbHble cpefcTea pa3paboTku nporpamMmm Ans MasbiX BCTPauBaeMbiX CUCTEM.
OnbIT NPUMEHeHUs
Anekcangp Envcees

CobbiTHA

BbicTaBka-kKoHdepeHuus ElectronExpo B CaHkT-lMeTepbypre coctosinach

CemuHapbl

MPOCO®T ctan ohmumanbHbIM AUCTPUGLIOTOPOM KomnaHuu CREE

COBPEMEHHAA SJMEKTPOHUMKA ¢ Ne 2 2005 WWW.SOEL.RU



Poivok Fla Panels Displays (FPD) -
BCé 6onblue, BCE Apue, BCE felueBne

Hukonaii 3unkosckuii (Cankr-Merepbypr)

Mwunas, 3aecb HY>XHO 6eXaTb CO BCeX Hor, 4To6bl MPOCTO OCTaTbCsl Ha MecTe.

Jlstonc Kapponn, «Anuca B 3a3epkasnbe

HeusBecTHO, KOMy NepBOMY MNpULLINA B rosioBy Uaes NJIoCKOro MOHUTOPA,
HO 3TO TOYHO 6bin He Jiblouc Kapponn. [lo Hero 6binu n «CeeT MOW,
3epKanble, CKaXMu...», U cka3ku ModmaHa, u MHoroe gpyroe... Kak

HU YOAUBUTENIbHO, HO CEroOAHSILLUHAS peasnibHOCTb MOYTU fOrHana He TOJIbKO
CKasKy, HO U «MUp 6yayLero» rofiuByACKMX pexuccepos.
CreHa-Tenesu3op, yrnpaenisemMas rofocoMm, — No6MMbIV aHTypax
chaHTacTU4eckux cpunbmoB. U BOT B sHBape 3TOro rofa Ha BbiCTaBKe

B Jlac-Berace koMmnaHua Samsung npepactasuna 102-a10AMoBYI0
nnasmMeHHyIo naHenb. 260 caHTUMETPOB no auaroHanu (1,5 Ha 2 meTpa) —
3TO cTeHa He6onbLon KyxHu. M ecnu y Bac ecTb 60 Tbics4 AONNAapPOB, Bbl
MOXXeTe MoYyBCTBOBaTb Ce6 repoem KpyToro KoCMuM4eckoro 6oesuka.

FPD npotus CRT -
KATOOAHBIE MOHUTOPbI CAAIOT
no3uvum

MupOBOH 0O60POT KATOJHBIX MOHUTO-
poB (CRT) B 2004 1. cCOCraBuI
25 MIpA. 0L — Ha 1,7 MIpA. 0L 6OMb-
mre, 9eM B 2003 1. XoTs1 B 2005 1. IpOrHO3uU-
PYyeTCsa HE3HAYUTEIBHBIN POCT (Ha YPOBHE
5%, 9TO HAMHOI'O HIDKE TEMIIOB POCTA
PBIHKA JIUCIVIEEB C IVIOCKMM MOHHUTOPOM
— FPD), B iesiom peiHOK CRT — K1accudec-
KU CYKAIOIIUMCA PBIHOK C JKECTKOM
KOHKYPEHITUEH KaK BHYTPH PbIHKAa (MO-
HUTOPBI PA3TUMYHBIX PAa3MEPOB), TAK U C
FPD-koHKypeHTamu. B 2002 1. goma LCD-
MOHHTOPOB COCTaB/IsIa 2% OT OOIIETO
pBIHKA, 2 B 2005 I. 312 10714 IIPOIHO3UPY-
ercst y:ke Ha ypoBHe 20%. AHAJIOrM4HA
KapTHHA U HA PBIHKE TEJIEBU30POB, TOMb-
KO 3/IEC OCHOBHYIO KOHKYPEHIIHIO COCTa-~
B/UTIOT IUIA3MEHHBIE MaHEIH OOJIbIINX
paszmepos (PDP), 11eHbI Ha KOTOPbIE CHU-
3HIHCh JO YPOBHA, JOCTYITHOI'O JOCTATOY-
HO OOJIBIIIOMY KPYTy IIOTPEOUTETEH.

OO6masi KapTHHA JOCTATOYHO YETKO
BH/IHA Ha IIPHMEPE Iapbl HAUOOJIEE MOITy-
JIIPHBIX MOHUTOPOB: LCD ¢ 1HaroHaino
15 mrorimoB u CRT — 17 mrorimos. I1o man-
ubiM DisplaySearch, Ha perake CIIIA B (beB-
pane 2004 1. pa3HUIIA IIEH ITHUX MOJEIEH
cocTas/suia 228 0JUL, a YK€ B Hosope —
TONBKO 167 posr CxogHas JAHAMHKA
BU/JHA NIPU CPaBHEHMHU 17-TIOMMOBBIX
LCD-mouuTOpoB U 19-m10rimosbix CRT.

B pesyabrare 3TOH 60pbOBI 0IbIIE
BCEr'0 BBIUI'PBIBAECT IOTPEOUTEND.
EXXEerogHOE€ CHMKEHHE DPO3HHYHBIX
nen o6oasmuHCcTBA2 CRT-MoOpenen Ha
25...30% — eIHMHCTBEHHBIN CITOCO0, KO-
TOPBIM IIPOU3BOJUTENH MOIYT yAep-
JKATh CBOIO JIOJIIO PBIHKA.

PbiHOK LCD - PACTET BCE,
KPOME LIEH

MupoBoii petHOK LCD B 2004 1. cocTa-
BwI 31,2 wipz. ot — 82% ot obmero
peiaka FPD. Jlugepamu ODpoaak Cpeau
JIIMCIVIEEB C JUATOHAJIBIO 6osee 10 gror-

MIH. WTYK
40
35
30
25

2003

2004 2005

Puc. 1. Orrpy3ku LCD-gucnnees B 2003...2004 r.

MOB B 2004 1. 6bU1H: MOHUTOPSI (69% OT
o6mux npogax LCD), Hoyroyku (23%) u
TENEeBU30PHI (8%). POCT 10 CPABHEHHUIO C
2003 1. cocraBu 6osee 80% B JOLIAPO-
BOM 3KBHBICHTE U 6osee 100% — B KO-
JymmdecTBe. JIOKOMOTHBOM POCTA CTAIHA
LCD-TeneBus3opsl, POCT IIPOJAXK KOTO-
PBIX B HEKOTOPBIE Mecaubl 2004 T. mpe-
BBILIAJ YPOBEHb Ipogak 2003 . B 5 pa3
(), a o mroram roga cocrasuit 300%.

JIugepamu no jgone peiHka LCD B
2004 1. sBIsach Samsung (26% Mupo-
BOTO peIHKA) M LG (24%). YpOBEHb KOH-
KyPEHIIUHM B OTPACIH CEPHE3ZHO BO3POC,
U Psi/t KOMITAHUH YXOJUT C PIHKA, CTPE-
MSICh MAKCUMAIbHO TOYHO MO3UIIMOHH-
poBaTh cBO¥ 6m3HeC. Tak, KOHCOPIIHYM
Fujitsu, oJjuH 13 MMOHEPOB pbiHKa FPD,
[IPOJaJI CBOM JOJH B IIPOM3BOJCTBE
aucIuieeB Komnanwsiam Sharp u Hitachi.

Ha pucyHke 1 mpe/icTaB/IeHbI €KEKBAP-
TapHbIE TPOAKU LCD 60/1bKX pasMe-
pos (6onee 10 mrorimoB) 3a 2003...2004 1.
u iporHo3 Ha I keapran 2005 1.

EQUHCTBEHHOE, YTO OMpadvaeTr pa-
JocTh mpoussoauresner LCD, — 310 1mo-
CTOAHHOE CHMKeHHe IeH. 3a 2004 1
CHIDKEHHE IIEH COCTaBHWIO (IO obiac-
TSM IIPUMEHEHUA ):
® Ha HOYTOYKH — 29%;

@ MOHHUTOPHI — 33%;
e LCD-reneBusopsr — 16%.

He3HauuTeIbHOE CHIDKEHHME IIEH Ha
LCD-Te1eBU30phl AHATUTHKH OOBACHA-
FOT QKUOTAKHBIM CIIPOCOM, BOZHUKIIUM
B 2004 r. B aTOM cermenTe. Ha 2005 1.
IIPOTHO3UPYETCSI CEPBE3HBIH 06BAT
11€H, 0COOEHHO Ha TEJIEBU30PbI C AUATO-
HaJIbIo OT 17 70 20 A10OMMOB.

OCHOBHOX 00JAaCTBIO IIPUMEHEHUS
LCD-gucIuieeB ¢ AUaroHaJbl0 MEHee
10 J10¥IMOB OCTAIOTCS MOOUIbHBIE TeJIe-
¢donsbl. XOTA JaHHBIE TIO MPOAAKAM Ma-
JICHBKUX JTUCIUIEEB JOCTATOYHO MPOTH-
BOPEYHBBI, MOKHO YBEPEHHO CKa34Tb,
9TO POCT NMPoAax B 2004 I. COCTABUII HE
meHee 100% 1o cpaBHeHuIo ¢ 2003 r.

B kauecrBe pesiome: 6necTsiee Oymy-
mee LCD-gucnieeB, 0 KOTOPOM TaK MHO-
T'O TOBOPHJIH, Y’KE€ HACTYIIIIIO. Bee ananmm-
THKU PBIHKA IIPEICKA3BIBAIOT KAK MUHH-

WWW.SOEL.RU

COBPEMEHHAA SNEKTPOHUKA 4 Ne 2 2005




MyM yaBOeHHEe OOBEMOB npoaax LCD k

2007 1. MOKHO BBIIETIUTH HECKOJIBKO OC-

HOBHBIX IIPUYHH TAKOTO GYPHOT'O POCTA:

@ POCT IIPOJAK HOYTOYKOB;

e axruBHadA 3aMeHa CRT-MOHHUTOPOB HA
LCD-mouutOopsl — jpgoas LCD B
2007...2008 rr. jocturuer 50%;

e LCD-TV - ceppe3HOE NajJEHHE I1ICH
noacTerHér npoaaxu. B 2007 . Tpetb
BCEX IPOAABAEMBIX TEJIEBU30POB Oy-
ner u3 cemericrea FPD (LCD wmnm
IUTA3MEHHBIE TAHEIHN).

HeratuBHbIM (DAKTOPOM, BIHAIONINM
Ha peiHOK LCD, smimerca araka OLED,
OCOGEHHO HA PBIHKE JUCIUIEEB C JUATO-
HaIbio MeHee 10 qrofMoB. MaccoBoOe UC-
nonb3oBanue OLED 1 AMOLED B Takux
06/1aCTSIX, KAK MOOWIBHBIC TEIE(MOHbI U
GBITOBASI AIIEKTPOHUKA, OYJIET B 6OTBIION
CTENEHHN 3aBHCETh OT TOI'O, HACKOJILKO
OBICTPO CTOMMOCTD 3THX JUCILIEEB CTa-
HET COIIOCTABMMOM CO CTOMMOCTBIO Cy-
mecTpyromux LCD-guciuiees.

MANA3MEHHBIE NMAHEJNU -
OT NMPEAMETA POCKOLUU
K MACCOBOMY PbIHKY

B 2004 1. 71a3MeHHbIE TTAHEIA CIe/1a-
JIM MIAPOKHUH IIAr HA IYTH K IIPU3HA-
HHIO B KAYECTBE KOMIIOHEHTA OBITOBOM
3JIEKTPOHUKUA MACCOBOro cmpoca. Ha
PHUCYHKE 2 IIpeJCTaBI€HA JUHAMUKA
NpOJaX IUIA3MEHHBIX IIAHENEH B
2003...2004 1.

Poct npozax B 2004 1. cocrasun 110%
110 cpaBHEHUIO € 2003 1. OCHOBHOM IIPH-
YHHOM POCTA CTAJIO0 CYyIECTBEHHOE CHHU-
JKEHHUE IICH, BIIPOYEM, KAK M HA JAPYrux
peraKax FPD, — Ha GOJBITMHCTBO MOJIE-
stert B 2004 I. IeHBI CHU3UINCD Ha 50%. B
TAGIUIE TPUBEICHBI CPEAHHE OIITOBBIE
II€HBbI HA OCHOBHBIE THUIIbI IUIA3MEHHbBIX
MaHeIeH.

OCHOBHYIO /JIOJIO PBIHKA IUIA3MEH-
HBIX [TAHEJIEH 3aHUMAIOT JUCILIEH C JU-
aroHapio 40...43 mrorima — 72% pbIHKA
B 2004 1. Bosbimue nauenn (46 u 6oree
JIFOMIMOB) 3aHUMAIOT 18% prpiHKa. ITane-
JIYL C TUATOHAJIBIO 32...37 JIOMMOB 3aHHU-
MarOT TOABKO 10% pBIHKA, IPUYIEM 3TOT
CEerMEHT HEYKJIOHHO COKpPalaeTcs
BCJIE/ICTBHE PACTYIIEH KOHKYPEHIIMH CO
ctopoHsl CRT-Te1eBU30pOB.

JIngepel HA PhIHKE IUVIA3MEHHBIX IIPO-
usBoauTenen — Samsung (24,1% mupo-
BOro psiHka), LG (21,5%) wu Pio-
neer/NEC (12,9%). B siuBape 2005 T.
OBUIO OO'BABIICHO O CO3AHUM ITAPTHEP-
crBa Matsushita u Hitachi mog nmenem
Displaybank. O6beaqunus 17,3% Hitachi
u 21,1% Matsushita, HoBas rpymnmna cra-
HET KOHTPOJHPOBAThb 38,4% MHPOBOTO

PbIHOK

MIH. WTYK
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PBIHKA ITA3MEHHBIX ITAHE/IEH U BhIAIET
Ha IIEPBOE MECTO B MUPE.

OLED-gMCnnEN — HOBAS
TEXHOJIOTUA 3ABOEBbIBAET
PbIHOK

Organic Light Emitting Diode (OLED) —
JIUCIUIEH, CO3/JAHHBIE HA OCHOBE HAHOCT-
PYKTYPHPOBAHHBIX ITIOJIMMEPHBIX IUIE-
HOK, MOJIEKYJIBI KOTOPBIX HCITYCKaIOT
cBet. TexHonorys, pa3paboranHas 18 et
HA3aJ1, CETO/IHSI IeIAET IIEPBhIE IIATH YK
Ha YPOBHE IIPOMBIIUIEHHOTO IMPOU3BOJ-
crBa. Ecmi B 2002 1. peiHOK OLED onieHum-
Basca B 112 mutH. gosun., To B 2005 1. oH
OyA€T COCTaBIATH 2,2 MIpPH. JO/UL, 4 K
2007 1. ppIHOK JOCTUTHET 3,0 MJIPZ,. JOJUL

Jucnien,
OLED-TeXHOJIOTUI, 0061aa0T PAJOM CY-
IIECTBEHHBIX IIPEUMYIIECTB 110 CpaBHE-
HUulO ¢ LCD-gucniesmu. Bo-TI€pBBIX,

CO3JaHHBIE HA OCHOBEC

OLED-aucIuieu Jjierdye U TOHBIIE, YEM
LCD-gucruien. 9To pacmumpseT cepy ux
IIPUMEHEHUA B TAKUX OOIACTAX, KAK BU-
JIEOKaMEpPbI, MOOWJIbHBIE TeJIE(POHBDI,
Palm-koM1niproTepsl. BO-BTOpPBIX, MO-
ckonbKy OLED-mucIuien camMu HCITyCKa-
IOT CBET, OHM HE HYK/IAXOTCA B IIOJICBETKE,
067127210T GOJIBIIEH SIPKOCTBIO M MEHb-
e HEPro€MKOCThIO, yeM LCD-muct-
sen. B-tperpux, OLED-aucIuien odecrie-
YMBAIOT yroJ 3peHus 10 180 rpaaycos.
VHuKa1pHbIE (DU3UYECKHE CBOHCTBA
JIUKTYIOT 061acTH npuMeHeHust — 46%
OLED-gucIuieeB HCIONb3YETCd B MO-
OwIbHBIX TenedoHax, 30% — B OBITOBOM
anekTpoHuke. ITo mporunosam, Kk 2007 r.
OLED 6yaer 3anumath 30...35% pbhIHKa
JIMCIUIEEB C JUATOHAIBIO 10 10 JI0MMOB.
B TO K€ BpeMs HCCIIeTyeTCs IIEPCIIEKTHB-
HOCTb HCcnonb3oBanua OLED s cospa-
HUs 60IBIINX MOHHUTOPOB. Haubonee
IEPCIEKTUBHBIM CYHUTAETCSA HCIIOIb30-
Banue OLED-ucriees /Uit IPOU3BOACT-
Ba HOYTOYKOB, IIOCKOJIbKY OO€eCIieYnBa-
€TCsl JIydIIHUH yToJl 3PEHUSA M MEHBIIMHI
BeC. OLED-Te1eBU30PhI IIOKA HAXOATCS
B cTaguu pa3paborku. Kommanus Philips

AHOHCHPOBAJIA BBIIIYCK B CeEpeAUHE
2005 1. mpoTOoTHIIA, CO3JAHHOIO 110 TEX-
Honoruu OLED. a HaYyaJI0 IPOMBIIUIEH-
HOTO IIPOM3BOACTBA HaMmeueHo Ha 2007 1.
Sony Tarcke OOBABIIA O IUIAHAX BBIITYCKA
13-morimoBoro OLED-TeneBu3opa.

HecMOTps: HAa BBICOKYIO TEPCHEKTHB-
HOCTB pbIHKa OLED, cymecTByeT psj mpo-
0s1eM, KOTOpbIE€ HE IIPEOJOIEHBI JO CHUX
1op. Bo-NepBhIX, 3TO JOCTATOYHO BBHICO-
Kasi CTOMMOCTB ITOJJOOHBIX JTUCILIEEB, YTO
OTrpaHUYMBACT OOJIACTH IIPHUMEHEHUS.
Bo-BTOpBIX, GO/IbIIAST KOHKYPEHILIMSA HE
TOJIBKO CO CTOPOHBI LCD-uCIIIees, HO U
co cropoHbl LED-mucruiees, KOTOpbIE
TaroKe OypHO PA3BUBAIOTCA B IIOC/IEIHEE
Bpems. Ho, HecMOTpsa Ha onpeenéHHbIe
TPYAHOCTH, JAHHBIA PBIHOK ABJIAETCA
HauOOIee MEPCIEKTUBHBIM CPEAN BCEX
JIUCIUIEEB C ITIOCKHUM 3KPaHOM.

B macrosmuit momeHT OLED-muc-
IUIEU BBIITYCKAIOT HECKOJIBKO IIPOU3BO-
puresnen. 9To Kodak, KOTOphIi 1 pa3pa-
6oTtan JaHHyIO TexHoyJoruio, OSRAM
(toprosas mapka Pictivia), DuPont
(roprosasi mapka Olight). Cepnésnyro
3aUHTEPECOBAHHOCTDb B OLED 1niposiBs-
IOT ¥ TAKUE TUI'AHTBI, KaK Sony, KOTopas
06BsIBUJIA O 3aIyCKe IIPOM3BO/ICTBA
OLED cosmectHO ¢ Toyota.

CBETOAMOAHDLIE
M NIOMUHECLIEHTHBIE
MOHMTOPbI — BAPUAHTbI
PELWEHUA ONA AUCINJIEEB
MAJIbIX PASMEPOB

CeroyiHs CymecTBYeT GOJIBIIOE KOIYe-
CTBO TCXHOJIOFHﬁ, Ha OCHOBC KOTOPBIX
IIPOMBBOATCA IMCIVIEN MAJIBIX PA3MEPOB.

J[vHamuKa ueH Ha nna3meHHble navenu B 2004 r.

42 proima ED 1250 820
42 proima XGA 1520 990
50 groimos HD 2350 1850
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Bo-11iepBBIX, 3TO CBETOJUO/IHBIE MOHHUTO-
po1 (Light Emitting Diodes — LED). B Ha-
CTOSIIMI MOMEHT CYIIECTBYET OOJIBIIOE
Pa3sHOOOpa3He LIBETOBBIX pereHuit (6e-
JIBIH, 3€JIEHDBIN, KPACHBIN), KOTOPHIE T103-
BOJIAIOT MCIIO/IL30BATH MOHUTOPEI B Pa3-
JIMYHBIX OO/TACTSX. B OCHOBHOM 3TO aBTO-
MOOHIBHASI IIPOMBIIUIEHHOCTD, 4 TAKKE
MNPOMBIIUIEHHAS JIEKTPOHUKA. OOBEMBI
ppiHKa LED-1ucniieeB OeHUBAIOTCSA B
500 WIH. 1O/UL. B TOA. B HACTOSIIMIT MO-
MEHT PbIHOK LED-IHCIuieeB JOCTaTOYHO
AKTUBHO PA3BHBAETCA, HO, TEM HE MEHEE,
ITO Y3KHH CETMEHT PBIHKA, Ha JI0JIIO KOTO-
PpOro npuxoauTcs He 6osee 1,5% ot obie-
T'O PBIHKA IUVIOCKHX JUCILICEB.
JXOMUHECLIEHTHBIE  (3/IEKTPOTIOMH-
HECLIEHTHBIE, BAKYYMHO-JIIOMUHECIIEHT-
HbIE) JUCIUVIEH — 3TO JMCIUIEH, KOTOPbIE
0061a/1a10T BEICOKOH SIPKOCTBIO M KOHTPA-
CTHOCTBIO, A TAKKE CIIOCOOHOCTBIO IIepe-
HOCHTbD TI€PEIa/Ibl TeMIIepaTypel oT —40
710 +80°C. B HACTOSIIIUI MOMEHT OHH Ha-
XOIAT MPUMEHEHHUE B OCHOBHOM B IIPH-
OOPHBIX MAHE/IAX U AYITMOCUCTEMAX B AB-
ToMOOWwIIX. Kpome TOro, TaHHBIM THIT
JMCIUVIEEB MCIIONB3YETCS B ayJUO- U BU-
JI€OCHCTEMAX, MHUKPOBOJIHOBBIX II€YaX,
CTHUPAJIbHBIX MaTHHAX. OOBEMBI PBIHKA
onenusaiorcs B 700...800 MiH. JO/UL B

;&3"’5 >

PROSOFT*

rof. JaHHBIM PHIHOK JAUCIUIEEB OCTAETCS
BTOPOCTENIEHHDBIM, XOTSI POCT UCIIOIb30-
BAHUA JIEKTPOHMKH B aBTOMOOM/IBHOM
IIPOMBIIIUIEHHOCTH BEIET K YBETMYEHUIO
BBIITYCKA JIAHHBIX JUCILIEEB.

IIpuHIMI AEHCTBUA IJIEKTPOCTATU-
yeckux aMuccuoHHbIx aucrurees (Field
Emission Display — FED) ocHoBaH Ha
IPUHIUIIE SMUCCHHU SJIEKTPOHOB IOJ
BO3JEHUCTBUEM 3JIEKTPUYECKOI'O IIOJIA.
Hcnonbp3oBaHuE JAHHON TEXHOJIOTHUU
MO3BOJIIET CAEAaTh OUCIUIE OYEHb
nnockuM. FED-guciuien npuMeHsoTCs
B BOCHHON OOJIACTH, IJ€ CYIIECTBYIOT
MAaKCHMAJIBHO JKECTKHE TPEOOBAHUSA K
HaZAEKHOCTA YCTPOMCTB. [Ipyrux npu-
meHenur FED-aucnieeB mpaKTH4YeCKHA
HET, ITIOCKOJIBKY 3TO JJOCTATOYHO CJIOXK-
HBIE U IOPOTHUE YCTPOMCTBA.

PoiHOK FPD - 3ABTPA
HAYMUMHAETCA CErogHsa
He BBI3BIBAET HHMKAKOTO COMHEHWU,
4TO OCHOBHOM POCT HA PBIHKE JHCILIE-
€B B O/IYDKAMIIHUE IISATH JIeT OyAeT ooy-
CJIOBJIEH TOJBKO POCTOM IIpojax FPD-
JucIuieeB. MOKHO BBIIETUTh OCHOBHBIE
MPHUYHUHBI POCTA:
® 3amend. LCD-MOHUTOPBI U IUIA3MEH-
HBbIE TeJIEBU30PbI BhITeCHAIOT CRT-MO-

MOCKBA

HHUTOPBI M TEJIEBU30PbL. [10/Ia phIHKA
CRT-Te1€eBU30POB CHHU3HUTCA JI0 60%,
107151 peiHKa CRT-MOHUTOPOB — 10 40%;
® HOoBble 00nACmU UCNONBL30BAHUA. VIH-
HOBALIMHU B CYIIECTBYIOIIUX THIIAX
JIUCIUIEEB U HOBBIC TEXHOJIOTUM (Ha-
npumep, OLED) 1103BO/IAT pa3MelaTh
JHUCIUVIEH B TEX YCTPOMCTBAX, I/I€ OHU
CerYac OTCYTCTBYIOT, MJIU CAEJIaTh UX
060J1ee KAaYEeCTBEHHBIMH, JCIIEBBIMU U
YAOOHBIMH B HCIIOJB30BAHHUH. DTO
MOOMIbHBIE Tes1e(Oonbl, MP3-1u1eepsl,
Palm-KOMIBIOTEPBI, OBITOBAS IJICKT-
poHuKa. Taxke 3T0 MOTYT OBITD IIPHUH-
UIOWAJIBHO HOBBIE YCTPOMCTBA,
HUCIOJIB3YIOIIHE, HAIIPUMED, CIIOCO6-
HOCTb OLED-11cIIeeB rHyThCSA U CBO-
pauuBaThHCS;
® Oozee wuporoe Ucnoab3o6aHue. yie-
LIECBJICHUE KAYECTBEHHBIX [JHCILICEB
HO3BOJUT IIHPE HUCIOJB30BATh UX B
aBTOMOOWJIECTPOECHUH, OBITOBOH H
IIPOMBIIUIEHHO 3J1€KTPOHHUKE.
PoiHoK FPD B GmipKaiinime HECKOIBKO
JIET IPEJOCTABUT I'DOMAIHBIC BO3MOJK-
HOCTH BCEM CIIEIHAIUCTAM, padoTaio-
IIUM Ha HEM: pa3paboOTINKaAM, UHKECHE-
paM 11O IPUMEHEHHIO, JUCTPUOBIOTO-
pam. [N1aBHOE — HE YIIyCTUTD 3TO BPEMS U
GEKaTh CO BCEX HOT' K CBOEMY YCIIEXY. @

Ten.: (095) 234-0636 ® dakc: (095) 234-0640 e info@prosoft.ru @ www.prosoft.ru

C.-NETEPBYPT Ten.: (812) 325-3790 @ ®akc: (812) 325-3791 @ root@spb.prosoft.ru @ www.prosoft.ru
EKATEPUHBYPT Ten./thaxc: (343) 376-2820/376-2830 @ info@prosoftsystems.ru @ www.prosoftsystems.ru
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PbIHOK

Hosoct™m mupa News of the World HoBocTt mupa

Hdatckasa ASML BbixoauTt
Ha pbiHOK XK-aucnnees

[atckas komnaHus ASML, Bbinyckato-
uas obopynoBaHue Ans Npou3BOACTBa
nonynpoBOAHUKOB, BbIXOQUT Ha HOBBLIN
PbIHOK KOHKYPEHLMU C SNOHCKUMMU (up-
vamu Nikon n Canon — pblHOK 060pyAoBa-
HUS ONsi MPOU3BOAUTENEN KOMMBIOTEPOB U
TeneBusopos ¢ XKK-akpaHamu.

KomnaHus, onepexatowias SMNOHCKY
napy no nocraBkam 060pyAoBaHus [Ans
NPOV3BOAUTENEN  MOAYNPOBOAHUKOBOM
NpPoAyKLUMN, BeAET NeperoBopsbl C MOTEHLMN-
anbHbIMU KITMEHTaMWU U paccuYuTbiBaeT 3a-
BoeBaTtb 50% HOBOro Ans Heé pblHKa, CTo-
MMOCTb KOTOpOro coctasnser 1...2 mnpa.
eBpo ($1,3...2,6 mnpA.) B roa.

Okono 70% npogax o6opynosaHus ans
npoussofacTBa nonynposogHukos ASML
npuxogutcs Ha Asuto, LeHTp XXK-npous-
BoAcTBa. M3 KNMEeHTOB KOMNaHuu TOMbKO
IOXXHOKOperckas Samsung BedéT aKTuB-
HYl0 OesiTenbHOCTb B CEKTOPEe MII0CKO3K-
paHHbIx XXK-gucnnees.

ASML pomxHa 6ydeTr mnepemMaHuTb
knuenTtoB Nikon n Canon, KoTopble cew-
yac noctaenstoT sce 100-200 maLluH, 1c-
nonb3yemMbix npoussogutenamm XXK-guc-
nnees.

masa komnauum Opuk Mopuc (Eric
Meurice) B uHTepBbto Financial Times cka-
3an, 4To, coTpyaHu4as ¢ ASML, knueHTbl
CMOTYT C3KOHOMWTb «MWIIMOHbI Aonna-
poB». LleHa 6yneT Ha ypoBHE LieHbl NUTO-
rpacmyeckoro o6opygosaHua ASML, ko-
Topoe B cpegHem ctouT 10,7 MIH. eBpo.

Ha koHew mpoLunoro roga 3akasbl KOM-
naHun coctasnanu 119 HoBbIX CUCTEM MO
cpaBHeHuto co 162 B npeppigyllem KBap-
Tane, 4T0 pasoyaposasno aHanuMTukos. Ho,
Kak 3asBuia KoMnaHusi, CTOMMOCTb 3aKa-
30B Bblpocna go 1,7 MnpA. eepo.

Yuctaa npubbinb KomnaHum B 2004 r.
coctaBuna 235 MNH. eBpO, M3 KOTOPbIX
46% 6binn nonyyeHbl B IV kBaptane. B
2003 r. komnaHua notepnena yoObITKU B
160 MnH. eBpo.

http://www.dn-weekly.kiev.ua/

STN LCD mewaiot
npoHukHoseHuto OLED
Ha PbIHOK

Kak coobLiaeT B CBOEM OTYETE aHanu-
Tuyeckas komnauusa iSuppli, ycunexue
KOHKYPEHTHOW 60pb6bl CO CTOPOHbI NPOU3-
BoauTenen XXK-gucnnees MellaeT npopaa-
XaMm W, COOTBETCTBEHHO, CHWXaeT [0X0A
o1 npogax OLED-gucnnees. CornacHo
nporHo3am, mupoBble noctaBku OLED-
pvcnnees B 3TOM rogy MOryT COCTaBuUTb

32,3 MIH. LWTYK, 4TO No4TK B 2 pasa 601b-
we, 4em B 2003 r. (16,8 MITH. LUTYK), HO He-
CKONbKO MeHblle, 4em npegnonaranoch
n3HavanbHo (36,2 MIH. ycTpoicTs). [oxon
ot npogax OLED-gucnneeB MoxeT cocTa-
BUTb OKOSIO0 429 MIH. [OS1apoB; B Mpo-
LWAoOM rofdy 9TOT nokasaTenb paBHANCA
246 MnH. Joni., HO, C OPYrof CTOPOHbI,
3TO0  MeHblue
470 mnH. ponn. Kak cyuTaloT aHanutuku
KOMMaHWW, HECMOTPA Ha Takoe passuTue
cutyaumm, K 2010 r. noctaskn OLED-guc-
nfeee COCTaBAT OKOn0 289 MAH. yCT-
pPOVCTB. AHANUTUKK NonararoT, YTO CHUXe-
Hue TemnoB pocta npogax OLED —
pesynbTaT Bbibopa Npou3BOAUTENSAMU MO-
6unbHbix TenecoHos STN LCD gns Bcno-
MoraTtefibHbIX AUCMNEeB, — Takown BbliGop
NMo3BONAET CHU3UTb CTOMMOCTb MCMOMb3Y-
eMbix matepuanos. Kak 6bl TO HY 661710, HO
UMEHHO CEKTOp MOOUIbHbLIX TenedoHOB
OCTaHeTCs KpymHeWwuMm noTpeéuTtenem
OLED B 6nmxarniwme 10 net. NocTaBLinkm
OLED ofuH 3a Opyrum CHWXanu LeHbl,
4TOObl CTUMYNMPOBATL NPOAAXWU MPOAYK-
UM B KOHLe roga, ogHako, MHorue npu-
wnu K BeiBody, 4to OEM He XxenatoT nna-
TuTb 32 OLED. MNpoOHWKHOBEHME TEXHOMO-
MU Ha PbIHOK MPOUCXOAUT OGONEe3HEHHO,
NMOCKONbKY MOCTaBLUYMKM OUCMNEEB M30
BCEX CUN CTapawTCs YBENUM4UTb O06bEMbI
BbIMyCKa rogHON NPOAYKLUN U CHU3UTb Lie-
Hbl. I HekoTopble, HaAo OTMETUTb, HE Bbl-
LepXuBatoT: ecnu Sony U eLLé HeKoTopble
KOMMaHWM Ha4YMHAIOT yBENUYMBaTL NMPOU3-
BOACTBO, TO Apyrue, kak, Hanpumep, NEC,
yLinvM n3 atoro cektopa. Kpome toro, ort-
MeyaeT iSuppli, HEKoTopble pelleHus ¢
OLED, nnaHuvpoBaBLUMECH K BbIMYCKYy B
3TOM rofy, 3agepxatbl go 2005 r.
http://news.filebox.ru/

NPOrHO3MpPOBaBLLINXCS

LG.Philips 6pocaeTt BCce
CWUJibl Ha
XK-npoussoacTtso,
octasnsasa JJIT B npoLwusiom
HecMoTpsa Ha BbICOKYI KOHKYPEHLMIO,
komnaHnusa LG.Philips nnaHupyet uHBecTtu-
poBaTb $5 Mnpg. B 3aBOf N0 NPOU3BOACT-
By XKK-gucnneeB HOBOro NOKONEHUS.
CtpouTtenbctBo 6yneT MNpou3BOAUTLCA
B panioHe Paju Ha ceBepe Ceyna. lNnaHu-
pyeTcs, 4TO 3aBof Ha4yHET paboTy B
2006 r. n 6ygeT BbiNnyCcKaTb €XeMeCA4YHO
45 TbiC. NUCTOB, UCNONb3yEMbIX A8 U3ro-
ToBneHus XXK-naHenen. MocteneHHo aTa
uncppa ysenuuyutcs go 90 Thic. Kaxabin
NINCT TNO3BONSET W3roTOBUTb BOCEMb
42-00MMOBbIX U LWWECTb 47-ANMOBbLIX Na-
Henen. Jlo6onbiTHO, 4to LG.Philips ot-

KpblBaeT HOBbIV 3aBOf, BKN1aAblBas B HErO
Takyl CymMMy, BMECTE C TEM NMPOrHO3MpYys
o6Ban ueH Ha XKK-naHenu.

Tem BpemMeHeM KoMMnaHus JomkHa noTpa-
1T $1,274 MNpA. Ha PECTPYKTYypU3aumio 1
BO3MeLLieHUe ylilepba paboTHMUKaM, — CO06-
wun gupektop Philips 91 XommeH. Oeno
B ToM, 410 LG.Philips Displays cobupaet-
€A 3aKpbITb ABE habpuKky No NPoOU3BOACT-
By ycTapesLux SJIT-MoHuTOpoB B epma-
HUM 1 BenukobpuTtanum, 4Tobbl COKPaTUTL
pacxopbl
cnpoca Ha MaccuBHble 3KpaHbl. Mexay
TEeM COBMECTHOE NMpeanpusaTue nnaHupyet
cokpalleHne pabodmx MecT eLlé Ha AByX
3aBogax B [lypame (Benukobputanus) u
[po (PpaHums).

«OTW NPepnpuaTUS UMEIT Aefo C ycTa-
peBLUMMMN TEXHOMOTMAMU, KOTopble 6yayT
3ameHeHbl XKK-gucnneamu, NOCKONbKY
nocnegHve 3axsaTblBalOT PbIHOK», — CKa-
3an XoMMeH. Mo ero MHEeHUIo, XUOKOKPU-
cTannn4yeckne 3KpaHbl 3aMMyT PbIHOK
avcnneee Ans TeNeBM30POB U KOMMbIOTE-
poB 4epes 8-10 ner.

[lo6aBuMM, 4YTO Ha CErogHsLHWA OeHb
LG.Philips Displays KOHTpPOnMpyeT OKono
27% pblHKA MOHMUTOPOB Ha KaTOAHbLIX
Tpybkax Ans TeneBU30pOB M KOMMbIO-
TEpOB.

N MNPOTUBOCTOATbL CHUXEHUIO

http://www.hifinews.ru/

finoHubl kKMAaarT Nnasmy?

K cnegytowemy nety Toshiba npekpa-
TUT BbINyCKaTb M NpoAaBaTh Nna3MeHHble
naHenu n Tenesnsopsbl. KomnaHus cocpe-
OOTOYUTCSH Ha MPOU3BOLACTBE TENeBU30-
poB no SED-TexHonoruu. Ha cepb&3HoCTb
3TUX NNaHOB yKa3blBaeT, B YaCTHOCTH, TO,
410 Toshiba He co3gana HM OQHOW HOBOW
nna3MeHHon naHenn ¢ koHua 2003 r.

®dupma nnaHupyeT Ha4atb NPON3BOACT-
Bo SED-TeneBn3opoB ¢ gnaroHansto B 50
n 6onee pgwonmos. [lepBbli NpPOAYKT
Toshiba cobupaeTcsa BbiNnyCTUTb BMECTE C
Canon B aBrycte 2005 r. Takxe KomnaHus
He oTpuuaeT CBOEN 3aMHTEpPeCcOBaHHOCTYU
B pas3eutum LCD-TexHonoruu, 410 1 noa-
TBEpAuna coTpyaHM4eCcTBOM B 3TON obna-
CTW C TakumMu ruraHtamu, kak Hitachi u
Matsushita Electric Industrial.

3ameTum, 410, BO3MOXHO, Toshiba — He
nepBbIi AMNOHCKUA NPOU3BOAUTENL, COOU-
patowmiica yntn ¢ PDP-pbiHka. CoBcem
HefaBHO B Mpecce MesbKanu CoobLeHus
0 XenaHuu Sony oTKasaTbCs OT «Mnnas-
Mbl». KomnaHus ynopHO oTBeprana no-
[06Hble 3aABNEHUs, OQHAKO BCEM U3BECT-
HO, 4TO He 6bIBaeT Abima 6€3 OrHs.

http://www.hifinews.ru
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Poccuiickuil pbIHOK MHAVNKATOPOB
U Aucnnees

IIpeonazaem éauiemy 6HUMAHUIO CEOOHYIO MAONULY, 8 KOMOPOLL COOPpana uHdopmanus 0 npooyKuuL 6e0YULUX MUPOBHLX 1DO-
u3600uUmMeneti C6emoouUo008, UHOUKAMOPOE 1 OUCNNCEE, a4 MAKHCE O HAUDO0Nee AKMUESHBIX OUCIPUOLIOMOPAX, NPEeOCNACNAIOULUX
My nPOOYKUUIO HA POCCUTICKOM PbiHKe.
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Ucnonb3oBaHHbIe COKpalLlEeHUA

LCD - Liquid Crystal Display — *KHJKOKPUCTA/UIMYECKHE
JUCIIICH

TFT LCD — Thin Film Transistor Liquid Crystal Display —
JKHMIKOKPHUCTA/UTHYECKHE JHUCIIJIEM Ha OCHOBE TOHKO-
IUIEHOYHBIX TPAH3HUCTOPOB

LED - Light Emission Diode — CBE€TOMU3/Ty4aIONIHE THUOIBI
OLED - Organic Light Emission Diode — CBeToguoas! u
JMCIUIEU HA OCHOBE OPIaHUYECKHUX CTPYKTYP

VFD — Vacuum Fluorescent Displays — BakyyMHO—}1100-
PECLIEHTHBIE JUCIUIEU

ELD - Electro—Luminescent Displays — 371eKTpOIIOMH-
HECLEHTHbIE JUCIIICH

NnPOU3BO/ACTBA
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Lincbpamu
O anbHOBUOHOCTMU SIMOHLIEB

Mo coobuennto DisplaySearch, rno6ans-
Hble Kanutanoenoxenus B TFT-LCD-TexHo-
NIOTMM OOMKHbI gocTuyb 12,04 MnH. gonn.
CLLIA K koHLy 2004 r., Ho y>e K Ha4any 2005
HaYHYT MOCTENEHHO YMEHbLLIATLCS.

3 oxupaembix 12,04 MAH. Ha JONO Tan-
BaHbCKUX U KXXHOKOPEWCKUX NMPOU3BOAnUTe-
newn Bbinagaet no 47 u 35% COOTBETCTBEH-
HO, B TO BpeMs Kak Ha fosio FnoHum — Bce-
ro b 8%.

Pe3koe napgeHve nHBecTUUmin BOBOE, OXU-
naewmoe B 2005 r., 06ycrnoBneHo 0CTOPOXHO-
CTbIO MPOM3BOAUTENENA Kacaemo paclumpe-
HWSi CBOMX MPOV3BOACTB MO MPUYUHE NEepens-
6bITKa pbiHKa BO BTOpOW nonosuHe 2004 r.
Oxupaertcsi, YTO MUPOBbIE BMOXEHWS B pas-
BuTME JKK-TEXHOMOrMin B HACTynatwLemM ro-
[y He nipeBbicaT 7,85 mnH. gonn. CLUA.

o cpaBHeHwto ¢ hrpmamu 13 TamBaHs u
HOxHow Kopew, sinoHckune npov3sogutenu go-
BOJIbHO MaUio MHBECTUPYIOT B cchepy XKK-Tex-
Honorui B 2004...2005 rr. OgHaKko OHW U He
cobMparoTCA NpekpaLlaTb UM yMeHbLLIaTb Mo-
TOK MHBECTULWI B Pa3BUTME 1 MOCTPOEHVE 3a-
BOLOB HOBOro nokonexus. o nporHosam
DisplaySearch, nx fons B MMpPOBOM MHAEKCe
KanuTanoBnoXeHun nosbicutcs ¢ 9,2% B
2005 . 0o 46,2% B 2006 r., 4TO BbIBEAET CTPa-
Hy BOCXOASILLIEro COMHLa Ha NepBoe MeCTO.

http://www.hifinews.ru/

mbkue pgucnnen
B Ha4asne nyTu Ha PbIHOK

B cheBpane npoiuna KoHdepeHums Mo
rMBKMM OUCNNEAM Y MUKPOSIIEKTPOHUKE, B KO-
TOPOV MPUHANM y4YacTue MpencTaBuUTENW Be-
OyLimx npovssoputenen. O6LLMIA BbIBOL: CEK-
TOp pbiHKa O1s Takov NpoayKuuu, 6esycnos-
HO, UMEETCH, HO CErofHsLUHWE TEeXHONorum
€eLLé He rotoBbl ero HanonHuTb. K 2010 r. npo-
rHO3MpyeTCs, YTO rMbKue naHeny 6yayT cocTa-
BnsTb okono 10% peiHka gucnnees CLUA, B
OEHEXHOM BblpaxkeHun 9,7 mnpgd. Jos.

Samsung nnanupyet B 2007 r. 3anyctuTb
nponssoacTBo TFT-MOHMTOPOB MO TEXHOSO-
rMy amMopHOro KpeMHusi Ha MnacTuKoBOWM
noanoxke, a kK 2010 HageeTca NPUMEHUTL B
WX MPOU3BOACTBE KPEMHWUW-OPraHuKy BMe-
CTO aMOpP(HOro KPEMHUS U CHU3UTb CTOU-
MOCTb TMpPOU3BOACTBA [0 MPUEMIIEMOrO
YPOBHs. [NaBHas CMNOXHOCTb COCTOUT BO
BHEAPEHUM HWU3KOTEMMEepaTypHbIX MpoLec-
COB, He MOBPEXAAoLLMX MNaCTUKOBYIO MOA-
JIOXKKY, B MaccoBoe Mpov3BOACTBO.

[MpegcTaBuTEN MHOTMX NPOM3BOAUTENEN
rOBOPUIIN O TOM, YTO Ha JaHHOM 3Tane pas-
BUTUSI NMPOU3BOACTBEHHBLIX TEXHOMOTUI Tnb-
KVe OUCIen He MOTYT COCTaBUTb KOHKYPEH-

UM 06bIYHBIM  XKUAKOKPUCTANNNYECKUM
VMEHHO B CUiy JOPOroBU3HbI MPOM3BOACTBA.

Heobxogumo paspabartbiBath AELLEBLIE B
NMPOW3BOACTBE M HE YCTymatLive Mo sipKo-
CTU 1 UBEeTONepefaye peLleHns, UHaye LiaH-
COB OTBOEBaTb CBOK [OMO PbiHKA Y MMOKMUX
aucrnineee 6yget mano.

Kodak nnaHvpyeT BHepeH1e TEXHONOrnm ¢
MCMOMb30BaHMEM XONEeCTEPUHECKUX MaTepua-
NIOB, KOTOpasi UCKIKOYAET CIOXHbIE TEeXnpo-
LiecChl ¥ MOXET NPUMEHATHLCA A1 U3roTOBNe-
HVSE MACCOBbIX U OELUEBbIX NPOAYKTOB, TaKMX
Kak KpeguTHbIe KapTbl, HAKIENKM U STUKETKM.
Boo6Lie KoMnaHus CYUTAET, YTO HOBbIM TUM
avcnneeB Hago B NEpBYO 04epedb BHeOPsTh
Ons TeX NMPUMEHEHWI, NS KOTOpbIX Apyrve
TexHonormn (yxxe HabpaBLUME NPOMbILLSIEH-
Hble 060POThI) HE MOAXOASAT abCOMOTHO.

http://www.ixbt.com

B 2010 r. pbIHOK
FED-aucnneeB AOroHUT
PbIHOK nna3mbl

BrionHe BO3MOXHO, YTO «yriiepofHble Ha-
HOTPYOKU», MOCHEeAHUA NUCK MOofbl B 0611acTu
BbICOKMUX TEXHONOMUIA, MOXHO OydeT npume-
HSATb He TONbKO AN CO3haHus Mogynel 3Hep-
rOHe3aBMCUMOW NamsT, HO U A1 COOPKM Te-
NEBU3NOHHBIX NaHenen. Mo MHeHUI0 MHOrmX
akcnepTos, FED-nanenu (FED — field effect
displays) vmeloT BCe LUaHChl BbITECHWUTb C
pbIHKA HE TOMIbKO «Miasmy» 1 XUAKOKpUCTasl-
JIMYECKME NaHeNu, HO U MPUBbIYHbIE KaTOA-
Hble Tpybkw. FED-nanenu 6ygyT notpebnstb
MEHbLLE 3MEKTPOSHEPrK, Yem MNasMeHHbIe
N XWUOKOKPUCTANIIMYECKUE TENeBU30pbl U,
BMECTe C TeM, obecrneyar KayeCTBO KapTuH-
KU, CPABHUMOE C KaToAHbIMU TpyOKamu, € KO-
TOPbIMU MOKAa HE B cunax TAratbCa HU mnas-
MeHHble, Hu LCD-mopenu. NepBbie o6pasLibi
FED-TeneB130poB Ha yrnepogHbiX HaHOTPY6-
Kax HOIMKHbI MOSBUTECA B MPOAAXe yxe B
2006 r. Mo nHdopmaLmm MuHUcTepcTBa 3KO-
HOMWKW, TOProB/iK U MPOMbILLIEHHOCTU HAno-
Hm (METI), B 2010 r. 065EM MUPOBOIO PbiH-
Ka 6onblueopMaTHbIX OUCTSIEEB C aBTO-
3MeKTPOHHON amuccuent (FED) pocturHet ot
$5 no $22 mnpg., BNepBble NPEBbICUB TaKo-
BOVi A1 PblHKa 60MbLLUNX NIa3MEHHbIX NaHe-
nen (PDP). CtoumocTs 42-grovimoson FED-
naHenu [OMKHA COXPaHWUTbCH Ha YpOBHE
$450, 4TO HUXKE LieHbI Ha NAa3MEeHHyY0 NaHesb
TOrO Xe pasmepa, Kotopasi cocTaesiseT $680.

http://www.horizont.by/

Hitachi u Panasonic 6yayT
Nnpou3BOoAUTb NMNiIa3MEeHHbIe
naHesin BMecTe

Hitachi n Panasonic 3asBunu o Hamepe-
HWM COTPYyAHWYaTb Ha PblHKE MIa3MEHHbIX

naHenen. NMogpo6HocTen cornalleHns nsse-
CTHO O4€Hb Marso, B 3asB/IEHNN FOBOPUTCS O
NapTHEPCKOM B3aMMOMENCTBUN B 06n1acTax
nccnenoBaHuii U pa3paboTkuy, NPOU3BOACT-
Ba, MapKeTUHra 1 MHTENNEKTyanbHOn Co6-
cTBEHHOCTU. DUHAHCOBasa CTOPOHa Bonpoca
He packpblBaeTcs.

Hitachi u3BecTtHa kak npou3BogUTENb
KOMMOHEHTOB, Panasonic — M3BeCTHbIN po3-
HWYHBIA 6p3HA, 06€ KOMMNaHUW BIUSITENbHbI
B COOTBETCTBYIOLIMX CErMEHTax pbiHKa.
Mpepbigywmm warom Hitachi no ykpenne-
HWIO MO3ULUIA B MPOU3BOACTBE Mi1a3MEHHbIX
naHenen 6bin0 3asBneHVe o NnaHax Bbikyna
6nokupytoLLiero nakera akuui (30,1%) B co-
BMeCTHOM npegnpusaTum Fujitsu Hitachi Plas-
ma Display Limited (FHP). Coenka gomxHa
3aBEpPLUNTLCA K KOHLY MapTa v hakTU4ecKu
6ynet o3Ha4atb nepexopn FHP B ponb chunu-
ana Hitachi. B peaynsraTe atoro npvobpere-
Hus K Hitachi nepenpyT Takxe npasa Ha uc-
nonb3oBaHue nateHToB Fujitsu B o6nactu
NIa3MeHHbIX NaHenewn.

FHP — ogvH 3 nupgepoe npoussopcTea
nnasMeHHbIX MNaHenen B Mupe, OJHaKo
yMeHbLLaLWadca mapxa fenaet 6yayliee
pblHKa MNa3MEHHbIX MaHenen TYMaHHbIM,
COrfiacHo BblBOJAM aHanuTuUKoB. [Moxoxwue
TEHAEHUMM MPOUCXOHAT TakXe Ha pbiHKE
JXK-MoHuTOpOB, 1, noxoxe, Fujitsu petumna
cpaTb CBOM NO3WULMK U B 3TOM cermente. O
nnaHax npuobpeteHns 6uaHeca XXK-naHe-
neu Fujitsu 3assuna komnanusa Sharp. B Ha-
cTosLLEee BpEMA CTOPOHbI paboTaloT Haj ae-
TanaMn COrMalleHUs U MNaHUPYIOT 3aKOoH-
YUTb ATOT MPOLIECC K KOHLYy MapTa.

www.3DNews.ru

Samsung: $2,1 mnpa.
Ha cTpouTenbCcTBO (habpuku

KomnaHua Samsung Hapaliusaet npoua-
BOACTBO W MnaHUpyeT notpatute 6onee
$2 mnpA. Ha CTPOUTENLCTBO HOBOW (habpu-
k1 no npoussofcTey LCD-naHenen. Ha Ho-
BOW (pabpuke OyaeT 3anyLieHa NVHUS Mo
npoussofcTy TFT LCD-naHenen cegbmMoro
MOKOMNEHUS.

Kak Mbl yxe nucanu, Samsung Bblbpana B
Ka4ecTBe CBOEro ctaHgapTa fnaHenu ¢ guaro-
Haublo 32, 40, 1 46 O10MOB, COOTBETCTBEHHO,
Ha HoBoW habpuke 6yOyT M3roTaBNMBaTHCA
noanoxku pasamepom 1870 x 2200 MM, KOTO-
pble 6onee BCero NoaxogsT Ana addek-
TMBHOrO MPOM3BOACTBA NaHeNein Takux
pasmepos.

Hosas drabpuika Ha4HET cBoto paboTy B nep-
BOW MOMOBUHE cregyoLlero roga. PacyétHas
MOLLHOCTb B 45 TbIC. NOOMOXEK B Mecsl B
JasbHeviLLIeM MOXET ObiTb yBenuyeHa.

www.3DNews.ru
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COBPEMEHHbBIE TEXHOJIOrM

llepcnekTyBHbIE TEXHONOrUU
TOHKWUX AUcNnees

Amutpuii Fagpuniok (Mockea)

B ctaTtbe u3noxeHbl 0CO6€HHOCTU YCTPOMCTBA, ONUCaHbl Pa3HOBUAHOCTU
AUCneeB Ha OCHOBE XUAKUX Kpuctannos, TFT-matpuy, LTPS TFT

1 opraHu4eckux nneHok (OLED).

g orobpakeHuss MHEMOPMALUU B
OOIBIIMHCTBE COBPEMEHHBIX YCTPOMCTB
MCIIOJIB3YIOTCS TUCIVIEH, COAEPIKAIIHE B
CBOEH OCHOBE Ty WIH HHYIO BaPHAIIAIO
JKMIKOKPHCTA/UIMYECKOT O BelecTna. ITo-
SIBJIEHUE JIUCIUIEEB HA OCHOBE JKHIKHUX
KpuctauioB (PKK) cTasio BO3MOXKHBIM
Gnmarogapst paboTaM aBCTPUIICKOTO 60Ta-
Huka Ppuapuxa Perinuriepa (Friedrich
Reinitzer). B 1888 1. B x0/1e UCC/IEIOBA-
HUI BEIIECTBA, U3BECTHOI'O Kak choles-
teryl benzoate, oH OGHAPYKIJI, YTO OHO
MMEET /IBC SIBHBbIC TOYKH IUIABICHUs. B
CBOEM 3KCIIEPUMEHTE OH ITOBBIIIAI TEM-
nepaTypy TBEpAOro 06pasiia U HabJIIo1a
IpPEBPAIIEHHUE KPHUCTA/UIA B MYTHYIO
JKAAKOCTD. JlalbHENIIIee YBEJIUYECHHE
TEMIIEPATYPBI IIPUBOAMIIO K IOABICHUIO
YHMCTOM IPO3PAYHOU KHIKOCTH, IIPOITYC-
Karomer cBeT. biarogapsa 3T1on paHHen
paboTe CYUTAETC s, YTO UMEHHO PertHUT-
3€p OTKPBLUI HOBYIO SKHIKOKPHUCTA/UTHYE-
CKy10 (hazy Mmarepun. Yepe3 MHOTO JIET, B
1968 1., pupmoit RCA 6bUT CO3/1aH TIEP-
BBIF 3KCIIEPUMEHTAIbHBIN KUIKOKPH-
crammdeckuii nHguKatop (KKHN).

[1g ICHOrO TIOHHMMAaHHA TEXHOJIOIH-
YECKHX OCOOEHHOCTEN CO3/IaHUsI COBpPE-
meHHbIX KK-IHcIuIeeB cieayeT KOPpOTKO
OCTAHOBHUTBCA HA OCHOBHBIX CBOMCTBAX
JKHUIKHUX KPUCTALIOB. JKHKHe KpUucTas-
sipl (JKK) yHUKaJIBHBI IIO CBOUM CBOMCT-
BaAM M BO3MOKHOCTSIM HCIIOJIb30BAHUAL.
OHHU IPEICTABIAIOT COOOM IOYTH IIPO-
3padHble CyOCTAHIIMH, IIPOSBIAIONINE
O/IHOBPEMEHHO CBOMICTBA M KPHUCTAJUIA,
U KUAKOCTH. ECTh /1BE I71TaBHBIE OCOOEH-
HOocTH KK, 6/1aroiapss KOTOPbIM BO3MO-
JKHO CO3/IaHHE Ha UX OCHOBE YCTPOHCTB
OTOOpaXeHUsT HHEMOPMAIIHU: CIIOCOO-

HOCTh Mouiekys JKK nmepeopueHTHpO-
BaTbCSl BO BHEIIHEM 3JIEKTPUYECKOM I10-
JI€e 1 U3MEHATD ITO/IPU3ALIAIO CBETOBOI'O
NOTOKA, IPOXOJAIIETO YePE3 UX CJIOH.

B ocHoBe m060ro JKK-Iucres JIeKuT
KOHCTPYKTHBHBIN ITPHUHIIMII, IIPOMUIIO-
CTPUPOBAHHBIN PHUCYHKOM 1. OCHOBOM
s JKKU aBiasroTCs IB€ MapauleIbHbIe
CTEK/ISIHHBIE IIACTUHBI C HAHECEHHBIMH
Ha HHUX NOJAPHU3ALUOHHBIMHM IUIEHKA-
MH. PasnuyaroT BEPXHUH YU HHKHUKA
IOJAPU3ATOPHI,
NepHeHUKY/LIPHO APyT Apyry. Ha crek-
JITHHBIE TUTACTHHBI B TEX MECTAX, IT€ B
JanpHeHmeM Oyaer (OpMHPOBATHCA
HM300paKeHNE, HAHOCUTCS NTPO3pavHas
METAJUTMYECKAsA OKUCHAS TUIEHKA (OKCHU-

COPHUEHTHPOBAHHBIE

Jbl uHAUA U onoBa — ITO), koTopas B
JaJIbHEHILIEM CIIyKUT jeKTpogamu. Ha
BHYTPEHHIOIO IIOBEPXHOCTb CTEKOJI U HA
JIEKTPOJIbI HAHOCATCA IIOJHMMEpPHBIE
BBIPABHHUBAIOLIHNE CIOU, KOTOPHIE 3aTEM
MOJTUPYFIOTCS, YTO CLIOCOOCTBYET IMOSBIIE-
HHIO Ha UX IOBEPXHOCTHU, COIIPUKACAIO-
merica ¢ KK, MHKPOCKONHYECKHUX
IPOJOAbHBIX KAHABOK. IIPpOCTPaHCTBO
MEXK/y BBIDABHUBAIOIIUMHU CJIOAMH 32-
nonuAroT JKK-BemecTtBoM. B pesynbrare
MozneKyabl KK BBICTPAUBAIOTCA B Ha-
IIPABJIEHUH IOJTUPOBKU BBIPABHHUBAIO-
mero «ios. HampasieHus IOJIHMPOBKH
BEPXHETO U HIDKHET'O BBIPABHUBAIOIIMX
CJIOEB TEPIEHIUKYISIPHB (IIOZO6HO
OPHEHTAIIUH IIOJIIPU3ATOPOB). DTO HY-
JKHO ISl IPEJBAPUTEIBHOIO <«CKPY4YM-
BaHUA» CJIOEB MosteKy/ KK Ha 90° Mexay
CTEKIAMHM, KAK IIOKA34HO B JIEBOU 4ACTH
pucynka 1. Korjga HanpspKeHHE Ha yIipa-
BJIAIOLIHE JIEKTPO/IBI HE IIOJJAHO, IIOTOK
CBETA, IIPOM/IA Yepe3 HIDKHUM ITOIAPH-

Puc. 1. NMpoxoxpaenune ceera yepes XMKH

Puc. 2. Ceyenue TFT-nanenn

3aTOp, JABUIAETCA YePe3 CJIOH JKHUJIKHUX
KPUCTA/UIOB, KOTOPBIE IIOCTENIEHHO Me-
HSAIOT €rO MOJSIPU3AIIMIO, IIOBOPAYUBAS
e€ Ha yron 90°. B pesyiibrare HOTOK CBETA
nocne Bbixoga u3 JKK-marepuana 6ec-
NPEMATCTBEHHO IIPOXOJUT Y€pe3 BepX-
HHUH HOJAPU3ATOP (COPHEHTHUPOBAH-
HBIN NEPHEHJUKYIAPHO HIKHEMY) H
monazgaeT K HabmoaaTeno, He popmu-
Pyl HUKAKOro u306paxenus. [1pu noza-
4e HANPSDKEHUSA Ha SJIEKTPOJbI MEXKITY
HUMH CO3JAETCS IEKTPHUYECKOE I10JIE,
YTO BBI3BIBAET IIEPEOPHUEHTALIUIO MOJIE-
Ky JKK (1pasas yactb pucyHka 1). Mo-
JIEKYJIBI CTPEMATCHA BBICTPOUTHCA BJIOJIb
CWIOBBIX JIMHUH TI0JI1 B HAIIPABJICHUN
OT OAHOTO IEKTPOAA K Apyromy. Beaen-
cTBHE 3TOTO IM@EKT «CKPYUHBAHHA>
MPOIIAJIAET, U IO, 3JIEKTPOOM BO3ZHUKA-
eT 00671aCTh TEHH, IMOBTOPAIONIASL €TI0
KOHTYPBI.
(dopmupyemoe Mpo3payHOr (POHOBOM
06JIACTPIO U TEMHOM OOJACTBIO TOJL
BK/IIOYEHHBIM JIEKTPOAOM. IlyreM Bapb-

Cozpaércsi u300pakeHHUE,

HPOBAHUs KOHTYPOB 3JIEKTPOJjA MOXKHO
(GopMUPOBATH PA3THUYHBIE CHMBOJIBIL:
GYKBBI, TH(PBL, KAPTHHKHU U 1p. [Ipu co-
3[AHUM MACCHBA 3JIEKTPOJOB (OPTOro-
HAJIBHOM MAaTPHIIbI) MOKHO IIOJy4HUThb
rpadudeckuni (marpuyHbii) JKKHU ¢
paspeneHrueM, OpeeasaeMbIM KOau4de-
CTBOM 33JJ€ICTBOBAHHBIX 3JIEKTPO/IOB.
OmnucanHas KoHCTpyKuys 2KKH npes-
craBiaseT COOOM MACCUBHBIM BAPUAHT
JHCIUIEs. B 3aBUCMMOCTH OT Pa3HOBM/I-
HOCTH IpUMeHEHHBIX B auciuiee KK
pasnuyaror caeayromue Tansl JKKH: TN,
STN, CTN, FSTN, HTN, DSTN u ECB
(VAN). OTnu4uuTenbHble OCOOEHHOCTH
TUX JUCIUICEB OTPAYKEHBI B TAGTHIIE.
JIJ1s1 IPOM3BO/ICTBA GOJIBIITNX IIBETHBIX
JUCIVIEEB B HACTOSIIEE BPEMsA IHMPOKO
ucnonsdyiorcsa KKU Ha ocuose TFT
(TOHKOIUIEHOYHBIE TPAH3UCTOPHI). Ceve-
uye TFT-maHe M II0Ka3aHo Ha PUCYHKE 2.
B ocHoBe crpykrypbl TFT-n1anenu coaep-
JKATCS XKUJKUE KPUCTAJUIBL, 1BA MOJAPH-
3aTOpa M /IBE€ CTEK/SIHHBIE ILIACTUHBL
BEPXHSAS MOJIOKKA IIBETOBOTO (PHIIBTPA
M HIDKHSIS Toa1okka maccuBa TFT. JKu-
KOKPHCTA/UTMYECKOE BEIECTBO BIIPHI-
CKHBAETCSA MEXKYy 3TUMU CTEKITHHBIMUA
IUIACTUHAMU. PerynmpoBaHue CBETOBOIO
MOTOKA OCYHIECTBJISICTCA ITyTEM U3MEHE-

WWW.SOEL.RU
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HHSA BEJIMYMHBI BXOJHOI'O HAIIPSDKEHMS,
nogasaemoro Ha JKK. Tem cambIM u3me-
HSETCS1 PACIIOJIOKEHHUE M OPHEHTAIINA
JKK-MOI€eKyJ1, 4TO MPUBOJHUT K COOTBET-
CTBYIOIIEMY M3MEHEHUIO CBETOBOIO II0O-
TOKA, IPOXOJSAIIETO YePe3 HUX.

IIpy M3rOTOBJIEHHM TAKOM ITAHENIH C
IIOMOIIBIO BBICOKOTOYHBIX (DOTOTHUTO-
rpauYeCKuX TEXHOJIOIUI HA CTEK/IAH-
HYIO TOJJIOKKY HAHOCHTCH y30pD /I
IIOCJIEIOBATEILHOIO TTOIIATOBOTO IIepe-
HOCAa U300pKEHUI MHOXKECTBA JIEKT-
ponos KKM (cMm. puc. 3). KomnuecrBo
TPAH3UCTOPOB HA CTEKJIE PABHO YHCIY
TIO/IIINKCEIOB JUCIUIES, IIPU 9TOM T'€He-
PALHIO LIBETA OOECTIEYNBAET CTEKIIO LIBe-
TOBOTO (PHIBTPA C HAHECEHHBIM HA HETO
(duasTpom nBeTa. [IBMIKEHUE KUJIKUX
KPHUCTAJ/UIOB BBI3BIBAETCS IIOABIECHHEM
Pa3HOCTH ITOTEHIIUAIOB MEXKIY 3JIEKT-
poaamu, HaxoasmuMucs Ha crexine TFT
U CTEKJIE IIBETOBOIO (PHUIBTPA, U HIMEHHO
3TO ABWKECHUE IIPUBOJMUT K I€HEPALU
[IBETA U U3MEHEHUIO ApKocTH JKKU.

Ha pucyHke 4 IIOKa3aH NPUHIUAI
yupasiaeHusa gderkon KK-marpunbl. B
IPEAeIax OJHOTO BBIOPAHHOTO IEPUO-
J1a BpEMEHH MIEPEKIIOYATEDb 3AMbIKAET-
cs1, 1 Ha JKK nogaérca BXoAHOe HaIps-
JKEHHUE, YTO IIPUBOJUT K U3MEHEHHUIO
OpHEHTAIINH MOJIEKYJI. IToce BhIKIIoYe-
HUs niepekmoyarens B EmkoctH Cle (9k-
BUBaJICHTHAs1 €MKOCTh JKK-BemecTna)
COXPAHAETCS HEKOTOPBIH 3aPsi/l, yMEHb-
MIAIOIINICS C TEYEHUEM BpeMeHH. [
YBETHYCHUS MTPOJO/LKUTETBHOCTH Xpa-
HeHUs 3apsja napawiensHo Clc 106aB-
JISIETCSL 3aIIOMUHAIONIUI KOHIEHCATOP
Cst. ITOCKONBKY (DAKTHYECKHU YyIIPaBIIe-
HHUE JKUJKUMHU KPHCTA/UIAMH IIPOU3BO-
JTATCSI IEPEMCHHBIM HAIIPSDKEHUEM, UL
axkruBanuu JKK Hanpspkenue 1mogaércs

OcHOBHbIE NapaMeTpbl M XapaKTepHble 0COGEHHOCTH Pa3NINYHbIX TEXHONOrMil u3rotosnenus KN

TOJBKO IIPU BKIIOYEHHOM NEPEKII0Ya-
Tee, MOCJIE YErO0 OH HEMEIJIEHHO OT-
KIouaerca. B psage crydaeB Hampsoke-
Hue Ha JKK Oyzer magarp u3-3a yreyek.
JI1s1 IPEIOTBPAIEHHS 3TOTO U HUCITOb-
3yeTCsl JOIOJIHUTEIbHBIN KOHAEHCATOP
Cst, KOMIIEHCUPYIOIHH yTeuKy. IIpu 10-
CTATOYHOM €ro €MKOCTH HaIpPsuKeHHE
Ha HEM OyJIeT MPUOIIKATHCS K HICATh-
HO¥ (popme Meanzpa (CM. pUc. 5).

B TFT-naHead TOHKOIUIEHOYHBIN
TPAH3UCTOP BBITOIHAET (PYHKIIUIO pac-
CMOTPEHHOTO IIepeKIoyare/sa. BoiBog
3arBopa TFT nmopaxIto4éH K JIMHHUM CKa-
HHPOBAHUSA, BBIBOJ, UCTOKA COETUHEH C
JIMHUEH JJAHHBIX, 2 BEIBOJI cTOKA — ¢ Clc 1
Cst (cMm. puc. 6). Korja 3aTBOp aKTUBH3U-
poBaH (BBIOpAaH HA JTUHUHU CKaHHUPOBA-
Hus), KaHaa TFT OTKphIBA€TCS M JaHHbBIE
006 N300paKeHNH 3armHCeIBaIoTCA B Clc u
Cst. Eciu 3atBOp He Be1OpaH, TFT 3aKprIT.

®opmuposanue usera B TFT-nmanemu
IPOUCXOAUT IPHU IIPOXOKIEHUU CBETO-
BOI'O IIOTOKA Y€pe3 IIBETOBOM (DHIIBTD,
UHTEIPUPOBAHHBIN B BEPXHEE LIBETHOE
CTeK/I0. KaKabIil OTAEIbHBIN ITHUKCEN
N300paKkeHUs (POPMUPYETCs TIPH CMe-
IMUBAHUHM Oa30BBIX IIBETOBBIX 3JJIEMEH-
TOB RGB. EC/ti KpacHBIN, 3€7IEHBINA U TO-
JIyOO¥ 3/IEMEHTBI ITHMKCEIA BBHIODAHBI B
PpaBHOI Iporopuy, oyaer chopMupo-
BaH Oe/1bI CBeT. ITyTéM M3MEHEHNA COOT-
HOIIIEHHSI CBETOIIPOITYCKAHMS 3THX TPEX
3JIEMEHTOB ITOTy4alOT BCE pa3HOOOpa3ue
IIBETOBBIX OTTEHKOB (CM. PHUC. 7).

TexHonorusa LTPS TFT

LTPS (Hu3kOoTEMIIEpATYPHASL IIOJIH-
KPEMHEBAsA) TEXHOJIOTUA — 3TO HOBEM-
WA IIPOU3BOJACTBEHHBIH  IIPOLIECC
nsrorosnenus TFT-nanenei. B aToi Tex-
HOJIOTMH HCIIOJIb3YeTCA JIA3EPHBIN OT-

COBPEMEHHbIE TEXHOJIOIr MM

NOANOXKA UBETOBOIO ®UNbLTPA

NOANOXKA TFT

Puc. 3. Cteknannbie noanoxku TFT n userosoro
thunbrpa

Mepexniovarens

BxopHoe
HanpAXeHuo

Puc. 4. Cxema ynpasnenus sueiikoi XK-marpuubi

Yreuxa
noveHuwana Cst komnexcupyer

===~ yTOuKy

Meawxap
"":;u::‘_\* &
< 3

+V i

==

-y~ ===

Puc. 5. Komnencupyruee geiicteue
3anoMMHaIoLLEero KOHAeHcaTopa

JKMI, KOTOPBI¥ IIO3BOJISIET IIPOU3BOJUTD
KPHCTA/UIM3AIMIO KPEMHHUEBOM TUIEHKHA
npu temieparype menee 400°C. ITonu-
KPUCTA/UIMYECKUH KDEMHHH — MaTepHaJl

i Camas Huzkas [NoBCEMECTHO B HEAOPOTUX U3AEANAX C HUKUMI
i < 150 mc npu 4,7 B
TN ekDy:enHbI HowaTk) i (en) i e CTONMOCTb TPeOOBAHNAMM K YUTAOENBHOCTI U306PAKEHNS
MogxoauT ana
75 (tvn.), 90 MoBCEMECTHO B U3JenUAX C NOBbILLIEHHbIMY TPE6GOBAHUAMN
HUEM A 480 : 1 250 mc npn 4,5 B 0T06paXeHus
STN {Hemaruku cioynapekpyueaHHeN) (makc.) flo48 P P K YUTabenbHOCTI U300paxeHNs
rpacukn
Lvpokui guanasox
CTN (MHOrouBeTHbIE CKpY4eHHbIe o 81 L paﬁg:wx re}:w: e;:%p ABTOMOGUNbHbIE AUCNEN
i MaKch! -
HeMaTnKin) (=30....+80 °C) ( ManbHOe KONNYeCTBO LiBETOB — TPH)
. Yny4LIeHHbIA
FSTN (cynepckpy4eHHblit HemaTik oBCEMECTHO B M3AeNNAX C NOBLILLEHHbIMI Tpe6oBaHNAMN
& h o 80 (Tun.) [o 480 : 1 250 mc npn 4,5B | B cpasHeHun ¢ STN
MIMEH! n
C NNEHOYHOI KOMNEHcaLmen) yron 0630pa K YUTa6ENbHOCTU M300paXeHNs
Huskoe paboyee
& " it
HTN (cunbHOCKPYYEHHbIIA HEMATUK) 65 (Tun.) - 50 mc HanpshxeHue (2,5 B) u doaTHon K ”i”g::: 0:;:: :1 ‘:‘ng:::;"blx YEipovGleas
manas cToumocTb P
DSTN (caBOEHHbIE A4€IKM, 3aN0NHEHHbIE lpeskiitidey . pestiliagr flnanasoh paco'inx s
CYNEPCKDYHEHHbIM HEMaTHKOM) nokasarenu [o 480 :1 nokasarenu Temneparyp ot -30 MpeanbHbl Ans aBTOMOGUALHON 3NEKTPOHUKM
Ynepekpy aucnnees ¢ STN aucnnees ¢ STN 1o +80°C
ECB, VAN (3neKTPOHHO-ynpasnsemoe 044eHb yakiih ManasoH Manoe 6bICTPOAGNCTBUE W Y3KMIA TEMNEPATYPHbINA AnanasoH
[IBOVIHOE Ny4enpenomneHue unm - - Oxkono 250 mc DaBOUMX TeMnepaTyp He NMO3BONAIOT UCNONL30BATb 3T YCTPOACTBA
BEPTUKANbHO BbIPOBHEHHbBI HEMATUK) B aBTOMOOMNBHOW TEXHUKE 1 BUAEOCHCTEMAX
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TNunmua cxanuposanns

l ToxxonnexouMbin Tpansuctop (TFT)

| S SRR

Nunun —_—r
BaHHBIX Cle: — —

Puc. 6. Cxema syeiiku TFT-nanenn

Puc. 8. Paanuyus BeNUYMHbI anepTypHOro
Koaththuumenta y a-Si- u p-Si-Texnonorui

v 1
\ Karon

Opraunyeckan
1acca

+— [lpo3pauHblin aHon

Mopnoxxa

H Bbixoa ceera

Puc. 9. Ctpyktypa OLED

HA OCHOBE KPEMHUA, COAEPKAINI MHO-
JKECTBO KPHUCTAJ/UIOB KPEMHHUS PA3MEPOM
ot 0,1 10 HECKOIBKHUX MUKPOH. ITpu 11po-
HM3BOJCTBE IIOJYIIPOBOJHHUKOB ITOJTHKPH-
CTAUTHYECKHUI KPEMHUI OOBIYHO H3IO-
TaauBaercs npyu nomomu LPCVD (Low
Pressure Chemical Vapor Deposition —
XMMUYECKOE OCAKIECHHUE IIPH HU3KOM /1a-
BJICHHU 13 Ia3000pa3HOM (pa3kl), a 3aTEM
OTKMIa€TCsA IIPU TeMmIeparype Oosee
900°C. BroT merop mu3BecTeH Kak SPC
(Solid Phase Crystallization — xkpucras-
m3anys TBEPAOH (pasel). O4EBUAHO, YTO
TAKOH METOJ| HE yIAETCS IPUMEHUTD IIPU
IIPOU3BOJCTBE MHIUKATOPHBIX ITAHEIEH,
IOCKOJIbKY TEMIIEPATYPA IUIABJIECHMS CTE-
kia — 650°C. [Toaromy st cozmanust JKK-

MaHesIed UICAIbHO NOAXOAUT HOBAsl HU-
3KOTEMIIEpaTypHas TexHonorus LTPS.

B Hacrosmee BpeMsa st (pOPMHPOBA-
Hyst LTPS-TIEHKM HMCIIOIb3yeTCss He-
CKOJIBKO METOJIOB, CPEH KOTOPBIX HAH-
OOJIBIIIYIO ITONY/BIPHOCTD  IIPHUOOPEN
METOJ, JIA3€PHOT0 OTKHUIa. B KauecTse uc-
TOYHHKA SHEPTHH B ITOM C/Iy4a€e UCIIO/Ib-
3YETCsI SKCUMEPHBIH s1a3ep. OH HarpeBaer
U pacruiasisier a-Si (aMOp(gHBIFT KpeM-
HUIM) C HU3KHUM COJEPKaHUEM BOIOPO/A,
II0CJIE YETO KPEMHUH ITIOBTOPHO KPHUCTAI-
JIM3yeTcs B BUJE P-Si (IIOIMKPHUCTAIIAYE-
cKo¥ 1w1eHKN). [Toaroroska LTPS-miénkmu
6onee IOXKHA, 9YeM a-Si-TUVIEHKYU, OTHAKO
LTPS TFT umeror B 100 pa3 60/IbIIIyIO Te-
Ky4decTb, yeM a-Si TFT, 9To 1103BOosIeT 11e-
penectu KMOII-CTpyKTypbl HEIIOCPE/ICT-
BEHHO Ha CTEK/SIHHYIO IOJUIOXKY. B pe-
3yJIBTATE TEXHOJIOTHS P-Si pHodpeTaer
CJIEAYIONINE OCHOBHBIE IIPEUMYIIECTBA
110 CPABHEHUIO C a-Si-TEXHOJIOTHEH:
® IOJBMJKHOCTb 3JEKTPOHOB B TOH-

KOIUIEHOYHBIX TPAH3HUCTOPAX, M3IO-

TOBJIEHHBIX IO TexHoaoruu LTPS, no-

cruraer 200 cm’/B ¢, 9TO HAMHOTO

BBIIIE, YEM Y TPAH3UCTOPOB a-Si-TeX-

Honoruu (oxoso 0,5 cm?/B ¢). IToBBI-

LMIEHHAsA MOABIJKHOCTb 3JIEKTPOHOB

TO3BOJIAET YBEJTUYHUTD CTETIEHDb HHTE-

rpauuy GOpMUPYEMOM HA MOJIOKKE

7KKHM uHTErpaibHOM CXEMbI U YMEHb-

IIUTH PAa3MEPBI CAMOTO TOHKOIUIEHO-

YHOI'O TPAH3HUCTOPA;
® jJlocTUTAaeTCsl 60JIee BBICOKMH amep-

TYPHBIH KO3(PHuIHeHT (OTHONIEHUE

IOJIE3HOM IUIOIIAIH AYEHKH K €€ I10JI-

HOM 1wromaaun). Tak kak TFT-Tpan3u-

crop LTPS JKKHM nMeeT MEHbIIUI Pa3-

Mep, YEM TPAH3UCTOP a-Si, I0JIE3HAA

IUIOMIA/Ib STYEHKH, a C/IEIOBATEIBHO, U

anepTypHBIN KO3(DPHUIIMEHT TAKOTO

JKKH 6ynyr Beime (cMm. puc. 8). B pe-

3yJbTaTE IIPU MPOYUX PABHBIX YCJIO-

BUSIX SIDKOCTB CBeUYEeHMA staeriku LTPS-

JKKH 11ponnopIiMOHaIbHO BO3PACTET;
e LTPS-TexXHOIOrHsA O3BOIsIET (DOPMHU-

pOBATh B €IMHOM LIMKJIE HETIOCPE/ICT-

BEHHO Ha noioxke KKH wunHTe-

IpaJbHBIE CXEMBI JPANUBEPOB. DTO

MO3BOJIAET CYLIECTBEHHO COKPATHTD

KOJIMYECTBO BHEIIHUX KOHTAKTOB M

YMEHBIIUTD PAa3MEPBI CAMOH ITOJIOK-

KU, 9YTO BEAET K MOBBIIICHUIO HAIEXK-

HOCTH YCTPOMCTBA M CHHDKEHHUIO CTO-

MMOCTH KOHEYHOTO U3/IE/IH.

OAWCnnNEN HA OCHOBE
OPrAHUHECKMX MNEHOK
(OLED)

CpaBHHUTEJIBHO HEJAABHO Ha PBIHKE
IIOSIBUJIMCH JHUCIUIEH HOBOI'O, OTJIMYHO-

ro or KKHU tumna, .H. OLED (Organic
Light Emitting Device). /luctuiert OLED
MIPEACTABIAET COOO0M 3JIEKTPOHHOE YCT-
POYICTBO, BBIIIOJTHEHHOE IIyTEM pasmMe-
IIEHUSA PAJA TOHKHMX OPIaHUYECKHUX
IVIEHOK MEXKAY IIPOBOAHUKAMU. Ilpu
ITOJKIIOYEHUH HCTOYHHUKA ITUTAHHUA K
BBIOPAHHBIM 3JIEMEHTAM JHCIUIES OHH
HU3TY4YaIoT IPKUI cBeT (CM. puc. 9). Tex-
Hoiaorusa OLED wujaeanbHO NOAXOAUT
JUIL U3TOTOBJICHUS JUCIUIEEB, HMCIIOJIb-
3YyE€MBIX B IOPTATUBHBIX yCTPOMCTBAX,
TIO3BOJISISI CO3ABATD JIETKUE, HAEKHDIE
U MaJIonoTpebIsaomue gucruien. s
nosryaenusi OLED-auciuieeB Tpebyercs
MEHBIIECE YHCIO NPOU3BOJCTBEHHBIX
3TANOB U OoJiee JEmEBbIC MaTEPHAIbI
1o cpaBHeHUIO ¢ JKKH. Beayuuri iaaep
B IIPOM3BO/ICTBE TAKUX JHUCILIEEB, KOP-
nopanusa Universal Display (UDC), mo-
naraer, 9ro TexHonorusi OLED moxer
3AMEHHTH CYIIECTBYIONHE TEXHOJIOTUH
CO3/IaHMS IUCIUIEEB BO MHOTHX 00/1aC-
TSAX 32 CYET CACAYIOMMX IIPEUMYIECTB
nepen KKH:
e GoJiee BBICOKAs APKOCTD;
® Gosiee BBICOKOE OBICTPOJEHUCTBHUE,
YAYYIIAIonee Ka4eCTBO OTOOPAKEHHSA
M JIMHAMHKY BHICOH300PAKEHMIT;
@ paCIHpEeHHBIN yroa ob63opa (A0
180°);
@ MaJIbIN BEC;
@ MCHBIIEE SHEPTONOTPEOIEHHUE;
@ OoJiee IUPOKUI TUATIA30H padbodux
TEMIIEPATYD;
@ MCHBIIA COBOKYIIHAA CTOMMOCTb.
CTO/Ib BIICYATIAIONIUX XapPaKTEpPH-
ctuk cBonx OLED-aucnieeB KOMIIaHUs
UDC pocrumia 6maropapsi pa3padboTke
0COBGOro CEMEHCTBA BBICOKOI((EKTHB-
HbIXx OLED-MaTepuanos. X KII04eBOM
OCOOEHHOCTBIO SIBJISETCA HMCIIOIb30Ba-
HUE IS U3JIYYEHUs CBETA IPOIECCca
anexrpodochopecreHunn. B rpaguiy-
OHHBIX OLED-gucIuiesax wuaay4eHue
CBETA OCHOBAHO Ha (proopecreHnuu. B
COOTBETCTBUU C TEOPETHYECKHMH M
KCIIEPUMEHTATHBHBIMH OIIEHKAMU MAK-
cumaibHas 3 pexrusaocts OLED ¢ go-
6aBieHUEM (DIIOOPECIIEHTHBIX MATEPH-
27I0B MOKET COCTABUTH OKOJIO 25%. DTO
OTPAaHUYCHHE MPAKTHYECKH CHUMAETCS
[IPY UCIIOJIB30BAHUHU B KAYECTBE J06a-
BOK 3J€KTPO(POChOPECIIEHTHRIX MaTe-
puanos komnanuu UDC, KOTOPBIM IIPH-
cylie Kak OJMHOYHOE, TaK M TPOHMHOE
BO30OYK/JIEHHOE COCTOSIHHE. YUHMTBIBASA,
4TO 3(PPEKTUBHOCTL TAKUX MaTepHa-
0B npubmmwkaerca kK 100%, koMImanus
UDC pa6oraer Haj CO3JAHMEM U IIPO-
JIBIDKECHHEM Ha PBIHOK 3JIEKTPOdOocdo-
PECLIEHTHBIX YCTPOMCTB, OIITUMHU3UPYS

WWW.SOEL.RU
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Seiko Epson
npogeMoHCTpUpoBana
TEXHOJIOTUIO «CTPYHHOMN
pacneydyaTtku» nnart

Komnanusi Seiko Epson po6unack 3Ha4u-
TeNbHbIX YCNexoe B 0651acTu paspaboTku
TEXHONMOTUM CTPYMHOW MNevaTn 3N1eKTPOH-
HbIX NnaT. B pamkax NnpoBeAEHHOM Ha AHAX
npeseHTaUmMn 6Gbina NPOAEMOHCTPUPOBaHa
MWHMATIOPHAa nedvarHas niara pasmepom
20 x 20 MM, cocTosLlasa u3 20 CNoés 1 ume-
owas  ToNwuHy 6e3

OCHOBbI

BCero

200 MKM.

B HacTosilLlee Bpemsi nMpy NpPOU3BOACTBE
neyaTHbIX NnaT NpUMeHseTcs MeToauka ho-
Tonutorpacumn. ATo AOCTATOHHO JOPOrOCTO-
ALLMA U TPYOOEMKUIA MPOLECC, COCTOALLMMA
M3 HECKOSIbKMX OCHOBHBIX CTaguvii: paspa-
60TKM (hOTOMACOK [Ans OTAENbHbIX CIOEB,
hOpMUPOBaHUS 3NEKTPUHECKUX COeAuHe-
HWUA 1 np. MNpy 3TOM HEOHXOAUMO UCMONBb30-
BaHWe cneunanbHbIX XUMWUKATOB, YTUNM3a-
LM KOTOPbIX CO3AAET AOMONMHUTENbHbIE TPY-
[OHOCTW.

B cBOO 04epenb TEXHONOrus CTPYMHOW ne-
YyaTu nnart npusBaHa 3Ha4YUTENbHO CHU3UTb
3aTpaTbl Ha MPOU3BOACTBO MUKPOCXEM U CO-
KpaTuTb BpeaHble BbIOPOCH! B OKPY>XAKOLLYO
cpepy. PaboTbl Hap AaHHOM CUCTEMOW KOM-
naHus Seiko Epson Hayana B utoHe 2003 . B
pamkax TPEXNETHEro NpoeKTa, rpaHT Ha Ko-
TOPbIV, KCTaTu, Bblgenuna snoHckas Opra-
HM3auus pas3paboTHNKoB MPOMbILLMEHHbIX
TEXHOMOTUA U HOBbIX MCTOYHWUKOB 3HEprum
(NEDO).

Kak coobluaetca B npecc-penuse, npu
cosfaHun obpasiia nevaTtHon nnatbl MNpu-
MEHANMNCb ABa TUMa «4YepHWn»: NpoBOAs-
Lme ¢ MyKpo4acTuuamu cepebpa gmamert-
POM [0 AECATKOB MUKPOH U N3OSIALIMOHHbIE,
coCTaB KOTOpPbIX AepxuTcs B cekpete. Cpe-
[N OCHOBHbIX JOCTOMHCTB METOANKU CTPYiA-
HOW pacrevaTku nnart uccrefosaTenu Ha-
3bIBAOT OTCYTCTBME BbIOPOCOB, MEHbLUME
No cpaBHEHWMIO ¢ dhoTonuTorpacduent 3aTpa-
Thbl HEPrumn, BO3MOXHOCTb GbICTPOro CO3-
[aHVsi MHOTOCIIOWHbIX MAaT U o4eHb 60Mb-
lne noTeHuManbHble BO3MOXHOCTU ANS
MOBLILLEHNA MIOTHOCTW pa3MelleHus ane-
MEHTOB. Brpouem, Cpoku npakTu4eckoro
NMPUMEHEHNS HOBOW TEXHONOT UM MoKa He Ha-
3bIBAOTCS.

http://www.terralab.ru/

HoBas TexHonorus
npoussoactea XK-gucnnees

Komnanus Hewlett-Packard npegnoxuna
HOBYIO TEXHOMIOTUIO MPOU3BOACTBA XUOKOK-
pUCTannMYecKux Aucriees, Kotopas, BO3-
MOXHO, MO3BOMUT CO3[aBaTb HEQOPOrue K-
paHbl O4eHb BbICOKOrO paspeLleHus C He-
60/bLUMM 3HEPrONOTPEGNEHNEM.

Bbinyckaemble cerogHs >Xuakokpucran-
JIM4ECKME OUCMIIEN COCTOSAT U3 HECKONbKUX
CNOEB: 3aLUNTHOM CTEKNAHHOW NaHenu, cros
TOHKOMMEHOYHBIX TPaH3UCTOPOB, LIBETOBbIX
(OUILTPOB U COBCTBEHHO CNOS XUAKUX KpU-
cTannoB. B ycrnoBuax OTCYTCTBUS 9NEKTPU-
YecKoro 3apsga XWAKue Kpuctansbl Haxo-
[OATCSH B aMOP(HOM COCTOAHUM, TO €CTb NPO-
nyckatoT cBeT. M3meHsas 3apsf, MOXHO
N3MEHATb OPUEHTAaLMIO KPUCTAsNOB U, COOT-
BETCTBEHHO, YNpaBMsiTh KONWYECTBOM Mpo-
nyckaemoro Kpucrannamu ceeta. [Npuyém
ANA KaX4Ooro oTAenbHOro Nukcens TpedyeT-
CA OTAENbHbIA TOHKOMEHOYHbIA TpaH3u-
CTOP, YTO, COOTBETCTBEHHO, HEraTMBHO BNV~
feT Ha 9HepronoTpebneHve. YTo Kacaercs
paspelleHns coBpeMeHHbix KK-akpaHoB,
TO OHO, Kak MpaBufio, He npesbllaeT
1600 x 1200 To4ek.

UnxeHepbl Hewlett-Packard Hawnu cno-
CO6 KaK CYyLLECTBEHHO YMy4LUUTb XapakTe-
PUCTUKU XXUOKOKPUCTANIMYECKUX pucne-
eB. [lpeanoxeHHas MeToavka, nony4msLLas
HassaHne PABN (Post Aligned Bistable
Nematic) LCD, ocHoBaHa Ha MNpUMEHEeHWUW
KPOLUEYHbIX MONIMMEPHBIX «CTONBUKOB» Aua-
meTpom meHee 1 mkM. Okasanock, 4To B 3a-
BMCUMOCTMN OT MPUIOXEHHOIO HanpsXXeHus,
XUIOKUe KpucTansibl BbICTPaUBaOTCA BOKPYT
TaKMX «CTONOMKOB» CTPOro OnpefenéHHbIM
06pa3oM — b0 Mo ropu3oHTaNu, YTO COOT-
BETCTBYET TEMHOMY MUKCento, nmbo no cnu-
panu, 4TO COOTBETCTBYET CBET/ION TOYKE.
Bonee TOro, copmupoBaHHoe M3obpaxe-
HMEe COoXpaHseTcs Ha gucrnee gaxe nocne
OTKITIOYEHUS HaNPSXKEHUS.

MpoLecc nony4eHnsa 3KpaHoB No METOAN-
ke PABN LCD cBoauTtCcsi K HAaHECEHUIO MONU-
Mepa Ha ne4vaTtHyto opMy, COAepXallyto
CETKY C MMKPOCKOMUYECKMMU OTBEPCTUAMMU,
W nocnepytoLlemMy O6bEeOVUHEHUIO MOMy4MB-
werocs cnos ¢ RGB-thunstpamu, maccviea-
MW 3MEKTPOAOB U CNOEM XWUOKUX Kpuctan-
no., nepefaét New Scientist.

Komnanusi Hewlett-Packard yxe npopge-
MoHcTpuposana npototun PABN-skpaHa
pasmepom 4 x 3 cm. lNpaBda, co3gaHHbIv
obpaseL, MMeeT 04eHb 60MbLLIOe BpeMsl OT-
KnvKa, a nony4yaemasi Ha HEM KapTuHKa co-
OEpXUT MHOXecTBO apTedakToB. Tem He
MeHee, UCCnepoBaTeny pacCHUTLIBAKT Cy-
LLIECTBEHHO YNMYYLLNTb XapaKTepUCTUKN HO-

COBPEMEHHbIE TEXHOJIOMrMM

octTmn mmpa News of the World HoBocT mupa

BbIX OVUCMIIEEB B TeYEHUE B KaMLLIMX NATU
net. B 4yacTHoCTW, nnaHupyeTcs paspadoT-
Ka 2KpaHa tbopmata A4 c paspelleHnem
7000 x 5000 nukcenen, 4TO MO Kadyectsy
N306PaXeHUs CPaBHUMO C [MSHLEBbLIMU
XypHanamu.

http://www.terralab.ru/

FMbkue conHeYHbie 6aTapeu
TOJNILUMHOMN C (POTONNEHKY

He nckno4eHo, YTo yxe B TeyeHue 61u-
XKanLnX TPEX NeT Ha pbiHKe MOSBSATCA rv6-
Kue comnHeyHble H6atapeun, KOTOpble MOXHO
6yfeT BlMBaTL B OfEXAy, HaKnevBaTb Ha
CTEKNIa aBTOMOOUNEN Mnn Opyrue nosepx-
HocTh. Pa3paboTkon NogobHbIX 31IEMEHTOB
nUTaHWs B HacTosLLee Bpems 3aHuMaroTcs
Y4€HbIe TPEX eBPONENCKUX CTPaH, a NPoeKT
nony4yun HaseaHue H-Alpha Solar (H-AS).

B TpaguumMoHHbIX COMHeYHbIX 6Gatapesnx
NPUMEHSAITCH KPEMHUEBbIE NNACTUHbI C
npumecsmm atomos ocdpopa 1 6opa, KoTo-
pble 06pasyloT Crou N-Tvna u p-Tuna cooT-
BETCTBEHHO. Bo3HuKawowmii npyu 3TOoM Ha
p-n-nepexofe noteHuuanbHbIi 6apbep npe-
NATCTBYET NPOXOXAEHWIO OCHOBHBIX HOCUTE-
nen 3apspa, oAHako 6ecnpensaTCTBEHHO
NpOonyckaeT HEOCHOBHbIE HOCUTENV B MPOTU-
BOMOJIOXKHbIX HanpaenexHusx. B pesynsrarte
nof AeVCTBUEM CONMHEYHOrO U3Ny4eHus Ye-
pes p-n-nepexod B 060X HanpaBAEHUSX
npoTeKaeT TOK HEOCHOBHbIX HOCUTENEMN.

AHanorn4HbIM NPUHLIMM NOMOXEH U B OC-
HOBY paboTbl 3anemeHToB nuTaHua H-AS.
lpaBpa, M3roTaBnMBalOTCA OHU He U3 TBep-
[0ro, a U3 NoNMMMOPEHOro KpemHus, 6naro-
[aps 4emy, CO6CTBEHHO, X yAanocb JOOUTH-
CHl CYLLIECTBEHHOIO YMEHbLUEHWS TOMNLLWHbBI U
xopoLuen rubkoctu: 6atapen H-AS nuib He-
3Ha4YUTENbHO TOJLLUE OObIKHOBEHHOW (hOTO-
nneHku. lpouecc nNpou3BOACTBa naHenewn
H-AS TpebyeT ucrnonb3oBaHus TeMnepaTyp
0o 200 rpapycos Llenbcus. Mo aTon npuyn-
He Takue 6aTtapev BHavane U3rotaBnmBatoT-
€Sl Ha antoMUHWEBOW OCHOBE, KOTOpas 3aTemM
ypanseTcs, a Nony4MBLUMIACS CNOW MOKPbI-
BaeTCs MIacTUKOM.

KoatbcpuumeHT nonesHoro OencTemsi CoB-
PEMEHHbIX COMHeYHbIX 6arapent gocturaer
20%. KIO anemeHnToB nutanus H-AS He-
CKOJIbKO HUXe — OKOmo 7%. OfHako, No MHe-
HUIO UccnegoBatesnel, B AaHHOM Crly4ae He
CITMLLKOM BbICOKasi 3MEKTUBHOCTb KOM-
NeHCUpyeTcs APYrumy LOCTOMHCTBAMU —
rMOKOCTbIO, HU3KOW CTOMMOCTbLIO MPOU3BOL-
cTBa (0AMH eBpO B pacyeTe Ha BatT) u yHu-
BepcanbHoCTbl. Kctat, B nepcnektuse
y4éHble HamepeHbl yenuunts KIMO H-AS no
10%, — coobLaetr New Scientist.

http://www.terralab.ru/
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Cronbust anogos

Puc. 10. MaccuBnas marpuya OLED

Crniow xatopa

Puc. 12. OLED-gucnneii Universal Display Corp.

Puc. 13. Mi6kue gucnnen FOLED

TAKUE UX XAPAKTEPHUCTHUKH, KAK YHCTO-
Ty IBeTa, HAAEKHOCTh (DYHKIIHOHHPO-
BaHUSA U MEXAHUYECKYIO IIPOYHOCTD.

OLED-MCIUIEM MOTYT OBITh BBIIIOJI-
HEHBI HA OCHOBE ITACCUBHOM WU AKTHB-
HOM MaTPHIIBL.

ITaccuBHAsS MaTpULIA JUCIUIES COCTO-
AT U3 MACCHBA OTOOPAXKAIOIIUX 3JIe-
MEHTOB U ITHMKCEJIOB, PACIIOJIOKEHHBIX
Ha IIOBEPXHOCTH IO CTPOKAM U CTOJIO-
1am (cm. puc. 10). B OLED-guciuiee Ka-
JK/JIBIH TTMKCEJT SIBJIIETCSI OPTAHUYECKHUM
CBETOAUOLOM, OOPA30BAHHBIM Ha IIepe-
CEYEHUH KAXKJOH JIMHUHM CTPOKH H
cronbua. Ilepseie OLED, Tak ke KakK U
nepsbie JKKH, agpecoBaIMCh KakK Iac-
CHBHAs MaTpHUIA. DTO O3HAYAET, 4YTO
JUIsT AKTUBHU3AIIUH TTHKCEIA HEOOXOIH-
MO IIPHUIOKUTDH HAIIPSHKEHUE K JIMHUAM
CTPOKH H CTOJIOIA, HA IIEPECEUEHUH KO-

TOPBIX HAXOJHUTCS HYKHBIH ITMKCEJ.
YeM 60IbIINI TOK IPOTEKAET Yepe3 Ka-
SKIIBIH TTUKCEJI, TEM OOJIBIIIE IPKOCTD Ha-
GJII0IA€MOTO CBEYEHHMSI.

B pucruiee ¢ aKTMBHOM MaTpHUIIEH
MAaCCHB TAKKE Pa3AesieTCs Ha CTPOKU U
CTOJIOLIBI C THMKCETAMHU, 0OPa3yeMbIMU
HA [I€PeCEeYEHHUH JTUHUI CTPOK U CTOJIO-
110B. OTHAKO 371€Ch Ka’K/bII ITHKCEJI CO-
CTOUT W3 OPraHUYECKOI'0 CBETOJHOMA
(OLED), BKIIOYEHHOT'O IOCJIENOBATE b~
HO C TOHKOIUIEHOYHBIM TPAH3UCTOPOM
(TFT), BBITOIHAIOMNM (DYHKIIHIO KOM-
MYTAaTOpPa, PEryJHPYIOIEro ypoOBEHb
ToKa yepe3 OLED (cM. puc. 11).

B aktuBHO¥M MaTpune OLED-aucruies
(AMOLED) un(pOpManus HOCHLIAETCA
MHKPOTPAH3UCTOPY KAXKIOTO IHKCEA,
3a7aBasi SIPKOCThb ero cseueHus. TFT-
TPAH3UCTOP 3aIIOMHHAET 3Ty HH(QOP-
MAIIHIO U IJIABHO PEryJIMPYeT TOK Yepes
OLED. Ha pucyHke 12 nokasaHsl 06pas-
IIbI TAKUX JIMCIUIEEB.

Kommaunus UDC mnpeaiaraer He-
CKOJBKO paszHoBujgHOCTEN OLED-muc-
IUIEEB:

@ TOLED — npo3pay4Hbl€ OPraHu4eCKue

CBETOM3IY4YaIOIMeE YCTPOHCTBA;

@ FOLED - rubxue OpraHudecKue CBe-

TOU3IYYAIOIIHE YCTPOMCTBA;
® SOLED - cI0K€HHbIE OPIaHUYECKHE

CBETOU3IYYAIOIIHNE YCTPOHCTBA.

B nucrnesx TOLED wucnosab3yercs
npo3pavyHasi OCHOBA, YTO IIO3BOJISAET
CO37aBaTh [JHCIUIEM C H3JIy4YE€HHEM
TOJIBKO BBEPX, TOJBKO BHU3 WIH B 0062
Texunonoruss TOLED
TIO3BOJISIET IIOJIy4aTh BBICOKOKOHTPACT-
4TO YJAy4IIAeT
9UTA6EIBbHOCTD JUCIVIES IIPH APKOM

HAIPaBICHUSI.
HblEe H300paKEHUS,

conmHeyHoM cBete. ITockonbky TOLED
umeer 70-% MPO3PAYHOCTb B BBIKIIIO-
YEHHOM COCTOSIHHHM, OH MOKET OBITh
HHTEIPUPOBAH B ABTOCTEK/IA B KAYECTBE
Tabin4yexk wid ykasarened. IIpospayu-
HocTh aucivieeB TOLED gaér BO3MOX-
HOCTb HCIIOJIb30BATh UX C HEIPO3pad-
HBIMH ITO/IJIO’KKAMHU U3 METa/1a, (POb-
' WIA KPEMHHUEBOI'O KPUCTAUIA, YTO
IIO3BOJISIET CO3/1aBATh JUCIUIEHM C OTO-
OpaxeHueM TOIBKO BHepen. ITpocrorn
TOLED gucCIuies MOKET ObITh TIOTEHIIU-
QJIBHO BCTPOEH B OyAyIIHe JHHAMUYEC-
KM€ KpEJUTHBbIE KapThl. 32 CYET HC-
IIO/Ib30BAHUS IOIVIOTUTENS C HU3KHAM
KO3 pUuHEeHTOM OTpaxeHus (4€p-
HBIF (DOH) IO32/11 BEPXHEN MM HMK-
Heit noBepxHoctu TOLED, KoHTpacT-
HOE€ OTHOIICHHE MOJKET OBIThb 3HAYH-
TEJbHO YJY4YII€EHO IO CPABHEHHIO C
orpaxaromumu JKKH 1 OLED. 910 oco-
OEHHO BAJKHO B IPWIOKEHUAX, paboTa-

FOIUX IIPU JHEBHOM CBETE, HAIIPUMED,
B MOGWIbHBIX TesedOHAX M KabumHax
ABHAIITMOHHOM TEXHHUKHU.

BerpanBasi OpraHMYecKyro IUIEHKY B
I'UOKyIO IIOBEPXHOCTD, IIPOU3BOIUTE/TH
IIOJTy4aIOT UCKIIOUHMTEIbHbBIE IO CBOUM
KayectBaMm rudkue aucruien — FOLED
(cm. puc. 13). IT1ockue OTOOpaKaroImme
MAHEIU TPAJULIMOHHO BBIITYCKAIOTCS HA
CTEKJITHHOM OCHOBE BCJIEACTBUE CTPYK-
TYPHBIX OTPAHUYECHUI M/WIA OTPAHU-
YEHUI TEXHOJIOT'MYECKOIO IpOolecca.
[u6Kkue MaTepHaIbl 00IaJaI0T CyIECT-
BEHHBIMHU IIPEUMYIIECTBAMH B CPABHE-
HHH CO CTEKJIIHHOM OCHOBOM. BiepBbie
JUCIUIEM MOTYT OBITh BBIIIOJHEHBI HA
Pa3HOOOPA3HBIX THUMAX IIOJJIOKEK: OT
IIPO3PAYHBIX TOHKHX IUIEHOK /10 OTpa-
JKAIOMIEN META/UTHYECKOH (DOIbIU. DTHU
MaTE€pPHUAIBl ITO3BOJISAIOT H3ru6aTh U
CKPY4YHBATh JUCIUIEH, TIPUCIIOCAOTHUBAA
HUX K JTI060H IOBEPXHOCTHU. DTO O3HAYA-
er, yto FOLED-11CIUIEN MOMXKHO BCTPO-
UTB B IIUIEM, B PYKaB PyOAIIKH COJIJJAT4, B
NPUOOPHYIO MAHEIb CAMOJETAa WIM Ha
CTEKJIO OKHA aBTOMOOWIsA. MICII0/Ib30Ba-
HUE TOHKHX IUIACTHKOBBIX IIOJJIOXKEK
TAKKE CYHIECTBEHHO YMEHBIIAET BEC
TOHKHUX OTOOPAKAIOLIUX ITaHEJIEH B CO-
TOBBIX Tese(POHAX, IIOPTATUBHBIX KOM-
MpIOTEPAX M, OCOOEHHO B MAaCCOBOH
chepe HACTEHHOrO TejleBuaeHus. [uc-
e FOLED 0671a3a10T IOBBIIIEHHOM
CTOMKOCTBIO K HM3JI0MaM, YCTOHYHBO-
CTBIO K BHEIIHHUM BO3ZJECHCTBHAM M 60-
JIee JUIMTEIBHBIM CPOKOM CIYKOBI IIO
CPaBHEHHUIO C AQHAJIOTAMM HA CTEKJISH-
HO¥ OcHOBE. 10 3aABI€HUAM KOMIIAHUU
UDC, €€ mapTHEPHI 110 UCC/IE€JOBAHUAM
B O0OJIACTA TEXHOJIOI'UH IIPOU3BO/JCTBA
FOLED paspa6oranu 3(PpEdEKTUBHBIA
npomnecc (pazoBOro CMEIEHHs OPraHu-
yeckoro mapa (OVPD), mo3BOIAIONHUHA
co3gaBatb FOLED B TEXHOJIOIHMYECKOM
IIUKJIE «PYJIOH K PYJIOHY». DTOT IIPOLIECC
OTBEYAET HOTPEOHOCTAM MACCOBOI'O
IIPOU3BOJCTBA U MO3BOJIAET BBITYCKATDH
nuciien Ha ocHoBe OLED HamMeHb-
€ CTOMMOCTH 10 CPABHEHHIO € H60JIb-
IIMHCTBOM IUIOCKHX OTOOPAKAIOMIUX
MaHeJCH, U3TOTOBJIECHHBIX IO JIPYTUM
TEXHOJIOTHSIM.

Hanpuerimee paszsutue OLED-puc-
IUIEEB IIPHUBEJIO K IMOABIEHHUIO T.H. «CJIO-
s)keHHbIX OLED» (SOLED). B Hux
HUCIIOIB3YETCS MPUHIMITHAIBHO HOBAS
APXUTEKTYpPa OPTraHU3AIMH ITHKCE/Ia,
paspa6oranHas kommanuer Universal
Display. B aucmueax SOLED nukces
IIPE/JCTAB/SIET COOO¥M BEPTHUKAIBHYIO
CTPYKTYPY PACHOJIOKEHHBIX JAPYT HaJl
JPYroM KPaCHOTO, 3€JIEHOI0 U CHHEro
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IOJITMKCEIOB, YTO OTIMYAETCA OT pac-
ITOJIOKEHHUSA IOJITUKCEIOB B OGHOH ILIO-
CKOCTH OJIMH BO3JI€ IPYTOrO, KaK B OObI-
YHBIX JHUCIUIeAX Ha ocHose JJIT mum
KKH. D10 ynydmaer pas3pemaroniyro
CIIOCOOHOCTD JUCILIES B TPU pa3a u I10-
BBIIIACT KAa4ECTBO UBeronepenaqu. s
Pa3geabHON PETYyJIMPOBKHU LIBETA U SAP-
KOCTH KaXKIbIM KPACHBIN, 3€JE€HBIN U
cuHui (RGB) moanukceaHple 3J1eMeH-
TBI YIIPABJAIOTCS WHAUBHUIAYAJIBHO. 3a-
JlaHHE 1IBETA BBIIIOJIHAETCS 33 CU4ET pe-
I'YIUPOBKH YPOBHSI TOKA B 3THX TPEX
3JIEMEHTAX. PeryJmpoBka sipKOCTH OCY-
IIECTBIAETCS ITyTEM M3MEHEHUA OOIIe-
I'O TOKA Y€pe3 CTOK A4erKu. [lonyuyenue
I'pafaliuii CEPOro BBIITOJIHAETCSA 34 CYET
HIMPOTHO-UMIYJIBCHON  MOAY/AIUH
CUTHAJIOB, IIOJABA€MBIX HA IOAIIHKCE-
apl. Texnonorus SOLED KOMIIaHMH
UDC siBsieTcs IEPBOM IEMOHCTPALIUEN
BEPTHKAIbHO-UHTETPUPOBAHHON CTPY-
KTYpBI, B KOTOPOH IIBET, APKOCTD H IIIKA-
JIa CEpOTO MOTYT HACTPAUBATLCA HE3a-
BHCHMO, OO€CIIeYnBasi IOJHOIBETHOE
H300pa’KEHHE C BBICOKUM Pa3pelIeHHU-
em. Baxxuor oco6enHOCThIO SOLED s1B-
JIIETCSI OYEHBb BBICOKHI KO3(PPUIIHEHT
3anoyiHeHus, gocrurarmoimun 100%. Ha-
IIpuMep, KOIja y KIACCHYECKOIro II0JI-

HOLIBETHOT'O AUCIUIEA YCTAHABINUBACTCS
3€JIEHBIN IBET, KPACHBIM U CUHHUH I10/I-
IMHKCEJBbl OTKIIOUAIOTCsA. HamporTus,
IpH TEX K€ YCIOBUAX Y CTPYKTYPBI
SOLED Bceé IMUKCEbl CTAHYT 3€JIEHBIMU.
DTO 03HAYAET, 4TO apxuTeKTypa SOLED
obecneynBaeT JIydIyio IIBEToNepeaavy
M Ka4eCcTBO OTOOpakeHusA. Emé ogHoi
0co6eHHOCThIO SOLED sBIII€TCsS paBHO-
MEPHOCTb LIBETONEPEIAYU IIPU YBEIH-
YEHHMU pPa3MEpPa IMHKCEIA. DTO BAXKHO
JUIs1 OONBIIMNX JUCIUIEEB, B KOTOPBIX ITH-
KCEJIbl UMEIOT JOCTATOYHBIE PA3MEPDI,
4TOOBI KX MOYKHO OBLIO YBUJIETH C MAJIO-
ro paccrosHud. B rpagunmonsex DJIT
u JKKU-gucruiesx 11a3 ¢ OIU3Koro pac-
CTOSTHUSA MOXKET YBHIETb Pa3feabHbIC
KPACHBIH, 3€JIEHBIN U CHHHUH 1IBETA BME-
CTO 3KBHUBAJIEHTHOM cMecH. Y SOLED-
JUCIUIEEB KAXKABIM ITHKCEI H3JIy4daeT
JKEJIA€MBI LIBET, U IIO3TOMY LIBET ITHUK-
cesla MPaBWJIBHO BOCIPUHUMAETCS He-
3aBHCHMO OT €r0 pa3mepa U Paccros-
HHA, C KOTOPOI'O OH HAaO/II0AAeTCsl.
Briewat/Aromue JOCTHKEHUSA B 00/1a-
CTH CO3JaHUsA HOBEUIIUX JUCIUIEHMHBIX
TEXHOJIOTUH JEMOHCTPHUPYET F0KHOKO-
perickasg kommnaHua Samsung Electro-
nics. B suBape 2005 roga oHa o6psaBuIa
O CO3JaHHUH CAMOTO OOJBIIOTO B MHUPE

COBPEMEHHbLIE TEXHOJIOIr'MM

Puc. 14. Cambiii 6onbwoi OLED-gucnnei or
Samsung

pucnnes OLED ¢ puarosansio 21 oM
(cm. puc. 14). IIpeacrapieHHas MOAEIb
HMEET MAJIOE BPEMsI OTK/IHKA, IPKOCTb
400 ka/m*, koHTpacTHOCTH 5000 : 1 ®
noaaepkuBaer paspemenue WUXGA
(1920 x 1200 nukcenos). Juciuiei ¢ Ta-
KAMH XAPAKTEPUCTHKAMH IIPEKPACHO
MOAXOUT JI/IsI UCIIOJIb30BAHUS B TEJIE-
BH30pPaX BBICOKOM YETKOCTH, a IIO-
CKOJIbKY IIPH €I'0 U3TOTOBJICHHUM IIPH-
MEHSIACh XOPOIIO OTPAOOTAaHHAS HUH-
JKEHEpPaMHU KOMIIAaHHUM TEXHOJIOTHUS
aMOP(MHOIO KPEMHUS, CJIEAYET OKUIATH
OBICTPOT'O BBIXOJA ITOTO H3JEIUS HA
MAaCCOBBIH PBIHOK IO KOHKYPEHTOCIIO-
COOHOHM 1ICHE.

A TaK)Xe aHTeHHBbI,
OJI0KM NUTAHUA,
UHTepdencHbie Kabenu.

SIEMENS

MC35i Terminal u TC35i Terminal

MoctaBKa co cknaaa B MockBe.

PROSOFT

® MOCKBA

TenedpoH: (095) 234-0636  dPakc: (095) 234-0640 « E-mail: info@prosoft.ru « Web: www.prosoft.ru
C.-NMETEPBYPI Tenedho: (812) 325-3790 « dakc: (812) 325-3791 « E-mail: root@spb.prosoft.ru » Web: www.prosoft.ru
EKATEPUHBYPT Tenedor/chaxc: (343) 376-2820/376-2830 « E-mail: info@prosoftsystems.ru « Web: www.prosoftsystems.ru
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CoBpemeHHbIe TEXHONOruu

aucnneeB 00LEMHOro n3obpaxeHus

Anexcanpgp Camapux (Mocksa)

B nocnepHue 40 neT MHTEHCUMBHO NPOBOAUNUCH Pa3paboTku aucnnees
TpéxmepHoro nso6paxeHus. O6LEm NpunaraeMbix yCuUnum 6biCcTpo
YBENIMYUBAJICH MO Mepe 3KCMOHEHLNaNbHOro YBeNIMYeHUs BbIYUCIUTENbHbIX
pecypcoB coBpeMeHHbIX KOMMbIOTEPOB, a TaKXe paclumpeHus ccep
npuMmeHeHusi 3D-NpuUnoXeHun. AHanNU3 AUHAMUKU XUAKOCTEW, aHanu3
KOHEYHbIX 3/IeMEHTOB, U3y4YeHMe ANHAMUKUN NOrofAbl UNKN 3Be3AHbIX
06bEKTOB, — BCe 3T U MHOTME ApYyrue npuUioXeHus HyXaarwTcs

B BU3yanu3auum TPEXMEpPHbIX U306paXKeHUN.

[ns peanus3anuu JUCIIEEB TPEX-
MEPHOTO H300paxkeHUsA TpebyroTcs
OOJIbIINE BBIYUCIUTEIBHBIE PECYDPCHI,
OBICTPOJEHUCTBYIOIIUE MAMATH, IIPO-
IIECCOPBI, CKOPOCTHBIE UHTEP(EHCHI.
Inst TpEXMEPHOU pa3BEPTKU HEOOXO-
JUMBI TAKXKE M OBICTPOAEHCTBYIONHE
ONTHYECKHE MOAYAATOPHL. ITo npuyu-
HE OTCYTCTBHSI COOTBETCTBYIOIIHX
JTEKTPOHHBIX U ONTHYECKHUX KOMIIO-
HEHTOB 6O/bIIAsA YaCTh IPOBOJHUMBIX
PaHHUX Pa3pabOTOK TAK U OCTAHOBH-
JIaCh HA YPOBHE I'POMO3JAKUX B 6€3yM-
HO JOPOTHUX 3KCIEPHUMEHTAIbHBIX
ycTaHOBOK. K HacrTosAmeMy BpeMEHH
co3pesia anmapaTHas, TEXHOJIOIruJec-
Kas ¥ IporpaMmHas 6a3a. [TIosaBuIuch
OBICTPOICHCTBYIOIIHE
DLP-MOAyIsATOPBI
Instruments, aKyCTOOIITHYECKHE MO-
AyIATOPEI, 6bICTpOAericTByIOomue XKK-

MHKpPO3ep-

KaJIbHbIE Texas

3aTBOPBHI, JIA3EPHBIE HCTOYHUKU KPacC-
HOTO, 3€1€HOr0 U CHHETrO H3JIy4EeHUS
U MOUIHBIE MCTOYHHUKH cBeTa. CTaau
JOCTYIIHEI OBICTPOAEHCTBYIOMAS TId-
MATH OOJBIIOrO 0ObEMA, CKOPOCTHHIE
IUVIUC, cUrHaapHBIE MPOLECCOPHI,
CIIEIIMATM3UPOBAHHEIE TpadUUIeCcKue
MIPOLECCOPBI U TPAHCUBEPHI JIsI CKO-
POCTHBIX THUCIUICHHBIX HHTEP(dECOB.
Pazpa6oTaHbl HOBBIE QAJTOPHUTMBI
@ poBoI 06pabOTKH BHIEOU300pa-
KeHuH. [losgBuIack peajbHasi BO3MO-
JKHOCTB CO3/1aBaTh KOMMep4YecKkue 3D-
JAUCIIEMHBIE CHUCTeMBl. HacroAamumn
0630p NMOCBAIIEH PACCMOTPEHHUIO TAK
Ha3piBaeMbIiX True 3D Displays niu
Real 3D Displays aucnjiedHbIX CHC-
TeM. HazpaHue «HACTOAIMUMN> TPEX-
MEPHBIN, M 00BEMHBIH (Volumetric)
JUCIUIEN BBIOPAHO UIA TOTO, YTOOBI
MNOJYEPKHYTh UX OTJIMYHE OT HEZOPO-
X OUCIJIEHHBIX 3D-cucreM, OCHO-

BAHHBIX HAa CTEPEOCKOIHYECKOM 3(]-
dexre.

DPuU3noNorua BOCNPUATUSRA
OBbEMHOr0 U30BPAXEHUSA
MBI BUAUM MUDP, KOMOUHUPYS U300-
Pa’KEeHHUsI, IOJYyYEHHBIE JIEBBIM U IIpa-
BBIM IJIA30M, TAKUM O0OPa30M I1Oaydas
BOCIHPHUATHE INTYOHUHBI HAOIIOLAEMBIX
O0BEKTOB M3 JABYX TOYEK, pa3He-
CEHHBIX BCErO HA HECKOJBKO CaHTHU-
MeTpoB. Hamr MO3r BBIIOJHSET BCE
OCTJIbHBIE OIlepanuu. YeJoBeK olie-
HUBAET PACCTOSTHUE IO OO'BEKTA U €ETO
raGapuThl IO PACCTOSHHIO MEXKIY
MPOEKIUSIMHA €0 M300paKeHUus Ha
CETYATKAX NPaBOTO M JEBOTO IJIa34.
BrigeieHue HY)KHOTO OOBEKTa U3 OK-
PY’XAIOIEro MmpoCTpPaHCTBA obecrie-
YHBAETCSI OCPEACTBOM (POKYyCHPOBA-
HUS 110 TIyOHUHE 3peHus. POKyCHUPOB-
Ka IPOU3BOJUTCA 32 CUYET U3MEHEHHUSA
¢GOpMBI XpyCTaTHKa I71a32 — aKKOMO-
manuu. Onepanusi CPaBHEHUS PACIIO-
JIOJKEHUSI MIPOEKIIUH BO3MOKHA JIUIIb
IO TeX IOp, ITOKA JUCTAHIIUS MEXKIY
HUMH HaXOJHUTCS B OIpeIenIEéHHBIX
npejenrax. PacimupuTs JUamna3oH pas-
JINYAEMBIX PACCTOSIHHUH YHAAETCA C IIO-
MOImBIO (YHKIHUH KOHBEPTEHIIUH
(IOBOpOTA IMIa3HBIX SIGJIOK HA HEOO-
XOJUMBIH yTOJI). AKKOMOJ ALY U KOH-
BEPreHIUs CBA3AHBI MEXAY COOOIL.
M CnoJIb30BAHUE CTPEOCKOIMUYECKUX
3(HEKTOB OCHOBAHO HA HCKYCCTBEH-
HOM HaPYIIEHHUH COITTACOBAHUSA AKKO-
MOJAIlMM ¥ KOHBEPreHIHH. MOo3r
HHTEPIPETUPYET ITOSIBICHUE OOBEM-
HOCTH, HO 3TO JOCTUrAETCS Ha (POHE
YyBCTBA AUCKOMMOPTA, HANMPIKEHUST
U HEECTECTBEHHOCTHU Yy I10Jb30BaTE-
JIE¥ GOJIPIIMHCTBA COBPEMEHHBIX CTE-
PEOCKOIIMYECKUX TPEXMEPHBIX JUCII-

seeB. YTOOBI BOCCO3/4aTh PEATbHYIO
IIyOUHY U O0BEM, HY’KHO IIPOEKTUPO-
BATh JIJUCIUIEHHOE YCTPOHCTBO, COIIOC-
TABUMOE 110 pa3MepaM ¢ oToOpaxae-
MBIMH OO'BEKTAMHU.

JucruieriHpie 3D-TEXHOJIOIUH, B KO-
TOPBIX HUCHOJB3YETCs CcTepeodddexT,
MOTYT OBITH /IBYyX THIIOB. B mepBoMm ma-
pa CTEPEOCKOIMHYECKHUX H300paxke-
HUH JIUIs1 IEBOTO M IIPABOTO 171432 CHH-
TE3UPYyETCsA Ha JdKPaHE MOCJIeT0BaA-
TEJIBbHO BO BpeMeHH. /I pas3jeneHus
H300PAKEHU 3PUTEIBHON CUCTEMOM
ucIoab3yrorcsa ouku ¢ JKK-zarBopa-
MU, KOTOPbIE CHUHXPOHHO U IIOoIepe-
MEHHO OJIOKHMPYIOT WM IPOIyCKAKT
CBETOBO¥ ITOTOK. /IUCIIEHHAsI CUCTE-
Ma, B KOTOPO¥ HEOOXOJHUMO IIPUMEHE-
HUE CIIEIUAIbHBIX OUYKOB, HA3bIBAETCS
CTEPEOCKOIIHYECKOH. B aBrocrepeo-
CKOITMYECKUX JUCIIIEAX OUKH HE HYK-
HbI, 4 paszJejJecHUue IIPOU3BOJAUTCA 32
CY€T IIPOCTPAHCTBEHHOM CEJICKIIUH.
Hegocratrok — Tpebyercsa MmoadoupaTh
YI'oJ1 HAOIIOACHUS.

OJHHUM HU3 NPHUMEPOB JTUCIICHHON
CHCTEMBI ABTOCTEPEOCKOIIUYECKOT'O
THUIIA SBJISIETCS JHUCIVIEH, COCTOSAIIUM
U3 JBYX IocuenosareabHbix KK-3Kkpa-
HOB, OJUH U3 KOTOPBIX SABIAETCA JH-
HaMHUYECKUM (PHIBTPOM s obeciie-
YeHHUsl YHOPaBIAEMOIO IIapajlaKca.
HN306pakeHUE CHHTE3UPYETCHA CHH-
XPOHHO C U3MEHEHHEM XaPaKTEpPH-
cTuku (puapTpa napajaaxca. Ilepsoie
06pa3npl TAKUX JUCILUIEEB JEMOHCT-
puposanucek emé B 1991 roxay.

d1u 1ncesno-3D-guciuien TPeGyIoT
MPUMEHEHUSA CHELHAIbHBIX OYKOB
WJIH K€ ONTHYECKHMX 3JIEMEHTOB HaA
dpouTanbHOU noBepxHOCTU KK-3K-
paHa, U1 TOro YTOObI CO3/1aTh HEMHO-
ro pa3HbIe IEPCIEKTUBHI /IS HAO/IIO-
JEHUA KAKIBIM I71230M. K coKaeHH 1o,
3TU U300PAKEHUS HE OOECIEYNUBAIOT
NPaBUWIbHYIO (DOKYCHPOBKY I71a3 H
KOHBEPIE€HIUIO H, CJIE€JOBATEIbHO,
CIIOCOOCTBYIOT CHUJIBHOMY HaIIpsKe-
HUIO U YTOMJIEHHIO IJIa3 B IIpoliecce
HAOIIOACHUSI «KPHUBOI'O» HU300pakKe-
HUs. BereacTrsue OBICTPOrO yromiie-
HUA I71a3 paboTaTb CO CTEPEOCKOITH-
YECKUMHU U300PAKEHUAMU MOXKHO HE
60see 30 MUHYT. ABTOCTEPOCKOIIUYE-
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ckue JKK-TEXHOJOTUH TAKKE UMEIOT
onpeenéHHbIE OTPAHUYEHUS JJISI 30H
HabmoaeHus. [Ipu HENIPaBUIBHO BBI-
OpaHHOM IIOJIOKEHHMH IJIa3 HabIroga-
TEJIb YBUJIUT MYTHOE OTBPATUTEIBHOE
U3006pakeHUE.

CUHTE3 TPEXMEPHOro
U3O0BPAXEHUSA

Kaxxgo# Touke 00bEMHOI0O U300pa-
JKEHUSI COOTBETCTBYET TPEXMEPHAS KO-
OpJAHHATA, APKOCTh U UBET. Tpé€xmep-
HO€ U300pAKEHNE MOKET OBITh CUHTE-
3UPOBAHO U3 MHOKECTBA JIBYXMEPHBIX
n300paxkeHun — ciaarcos. ITocTpoe-
HHE TPEXMEPHBIX H300pPaAKEHHUHU B
IIPOCTPAHCTBE BBIIIOIHIETCS METOLOM
CHHTE3d U CYIEPIO3UIUU JBYXMEp-
HBIX U300PAKEHUH B IIPOCTPAHCTBEH-
HOM 00OBéMe. Pa3péprka 1o mryouHe
MOXKET IIPOU3BOAUTHCA JBYMS CIIOCO-
6amMu. B IEPBOM HCIIOJIB3YETCS JIEKT-
poMexaHHu4YecKas pa3BEpTKa. [IByx-
MepHBIE U300PAKEHHUA MOOUYEPETHO
IPOELUPYIOTCA HA CKAHUPYIOUIYIO 110
rIy6uHE IUIOCKOCTh AU @PY3HOro
3KpaHa. Habmrogarenp BHUIUT IIOC/IE-
JIOBATEIbHOCTh OTPAKEHHBIX OT pac-
CEMBAIOIIEN IIOBEPXHOCTH 3JKpaHa
U300PAKEHUM, KOTOPBIE 32 CUYET HH-
TErPUPOBAHUSA 3PUTEIBHOM CHCTEMBI
CO3/1AI0T TPEXMEPHBIN 00pa3 0OBEKTA.
Bo BTOpOM cr1ocobe cama MOAYIHPYIO-
1as cCpefa HENOABHKHA, 4 CKAHUPOBA-
HHUE IIPOU3BOAUTCA 32 CUYET U3MEHsE-
MBIX OIITUYECKUX CBOMCTB cpepbl. 13-
MEHEHHE CBOMCTB CPe/Ibl yIIPABIAETCS
JIEKTPOHHBIM OJIOKOM CHHXPOHHO C
CHUHTE30M JBYXMEPHBIX CJI1a¥coB. Cpe-
/12 Pa3BEPTKH I10 TPETHEH KOOPAUHATE
HAa3bIBA€TCSI OOBEMHBIM ONTHUYECKUM
3JIEMEHTOM.

PeanpHYI0O KOMMEPYECKYIO peanTn3a-
LU0 MMEIOT TOJBKO JBa THUMNA YCT-
poricts True 3D display system — Actu-
ality Systems u DepthCube, koTOpBIC
NPEACTABAAIOT JABa HalpasaeHus 3D-
TEXHOJOTHH — C MEXAHHYECKOMN pas-
BEPTKOM 00BEMA M 3IIEKTPOHHOM
TBEPAOTENBHON Pa3BEPTKOM 0OBEMA.
Ha BpICTaBKAaX NEPHUOAUYECKU JEMOH-
crpupyercsa Taxke 3D-gucrienHas
cucrema Felix, pa3zpaboranHas cue-
nuanucramu u3 I'epmanuu. B Hen
MIPUMEHAETCA IIEKTPOMEXAHUYIECKAS
pa3BépTKa 00BEMA M300PAKEHUSA U
JIa3€PHBIE UCTOYHUKH.

KoHcTPYKUMAa 3D-aAucnnes
ACTUALITY SYSTEMS

JaHHBIA TUII JUCIUIES SBJISETCS
O/IHOM M3 PAa3HOBHMJHOCTEHN IIPOEKIH-

OHHBIX JuciuieeB. IlepBerii o6pasern;
JHCIUIEs], TTO3BOJIAIONIETO BU3YATHU3H-
pOBATH JEHCTBUTEIBHO OOBEMHOE U30-
OpaxeHue, ObLI IIPOJAEMOHCTPUPOBAH
MOJIOJOH aAMEPHUKAHCKON (UpMOH
Actuality Systems emé Ha CUMIIO3UyMe
SID B 2001 roay. YCTpOHCTBO IPEACTAB-
JIsIeT co60U cepy AUAMETPOM OKOJIO
500 mm. Pazmep (hOpMHPYEMOTO BHYT-
pH Kynoja M300paKE€HHsA HMEET JIHa-
meTp 250 Mm. O6GBEMHOE H300pAKEHUE
MOJKET HaGII0AaThCs B 30HE 360 rpajy-
COB BOKPYT c(eps! Kyriosa. [l Habmo-
Jarener HeT HEOOXOAMMOCTH IIpHME-
HATH CIEIMaJbHbIE OYKU. M306paxe-
Hue (POPMHUPYETCS Ha BPAIIAIOIIEMCS
auddy3HOM dKpaHe BHYTPH MPO3pad-
HOI'O KyIIOJId. DKpPaH 3aKpeIuI€EH Ha
Bpamjaromemcs Jucke-muratgpopme. Ha
puc. 1 mokazaH BHEIIHUM BUJ 3D-1uc-
1ies Actuality Systems.

YacTroTa BpameHHus IUIAaT(POPMBI C
9KPaHOM — OKOJIO 24 060pOTOB B Ce-
KyHAy. CHHXPOHHO C BpalllcHUEM
IUIAT(OPMBI CO CTOPOHBI HEIO/IBHIK-
HO 3aKPENIEHHOTO NPOEKIIMOHHOTO
YCTPOMCTBA IIPOU3BOAUTCS 3ACBETKA
9KpaHa MOCJAEJOBATEJIBHOCTBIO Ka/Jl-
poB 06BEMHOrO M306pakeHus. B ka-
YeCTBE MOJYIATOPOB, (POPMUPYIOIIHX
BCHBIIIKHA IIBETHOTO H300pa)KeHUsI,
HMCIIOJIB3VIOTCA TPU MHUKPO3EPKAIb-
HbIX DLP-moaynaropa Texas Instru-
ments. O6BbEMHBIN Kaap H300paxke-
HHA COCTOMUT u3 198 cnaricos, mocie-
JOBATEJbHBIX JBYXMEPHBIX Ka/JpOB
n3obpaxkenus. Kaxaeiid cianc (aByx-
MEPHBIH (PparMeHT HU300PaANKEHUS)
nmeeT popmar 768 x 768 mukcen. U30-
Opa’keHHE HMMEET BOCEMB IIBETOBBIX
OTTEHKOB. Of1iee 4YHCIO 3JIEMEHTOB
06'bEMHOTO M306pakeHus — 117 MUTH.
BOKcenoB (voxel — volume pixel).
O6BEM ABOMHOIO OydepHOro auc-
miernHoro O3V ([J1s1 BXOJAHBIX U BbI-
XO/JIHBIX JAHHBIX TPEX MJIOCKOCTEH OC-
HOBHBIX 1BeTOB RGB) cocrasaser
6 I'6uT. MOAYIATOPHI YCTAHOBIIEHDI
PaBHOMEPHO BJOJIb OKPYKHOCTH Bpa-
maromencs miargopmel. CHHXPOHHO
C YaCTOTOM BPAIIEHUA IUIAT(HOPMBEI C
Au(MPY3HBIM 9KPAHOM IIPOU3BOIUTCS
(dhopMHPOBAHHE U300PAKEHUI TPEMSI
«IyIIKaMH» MOJYAATOpPOB. Cieayer
Y4€CTb, YTO IIPH JABHIKCHHH dKpaHa
KAPTUHKH <«CIUTIOIIUBAIOTCS>. 3ajada
CUTHAJBHOTO IIPOIECCOpPa — CHHTE3H-
pOBaTh IIPOEKIMH H300PAKEHHUI B
IOJIIPHBIX KOOPAMHATAX JJIsI BCEX
TPEX MOAYIATOPOB C YYETOM YIVIA I1O-
BOPOTA 3KPAaHA OTHOCHTEIBHO HETO/ -
BMJKHBIX «CBETOBBIX ITYIIEK».

COBPENMEHHbLIE TEXHOJIOrMM

Puc. 1. Mporotun 3D-gucnnes Actuality Systems

Tnma3z wHabmojgaTenss HWHTEIPUPYET
HMMITy/IbCHBIE JBYXMEPHBIE IIPOECKIIUN
OO6BEMHOTO M300pAKEHUSI BO BpeMe-
HU. B utore popmupyercs o6béMmuas
HEIIpepPbIBHAA IBETHAs IAHOPaMa.

HMCTOYHHUKOM U300pa’KEHUS SIBJISICT-
¢ rpadHUYECKU KOHTPOJIIEP MIEPCO-
HaJbHOI'o KoMmmbloTepa IBM PC. B
Ka4eCTBe JUCIUIEHMHOro HHTepderica
ucnosandyercsa SCSI. Jns o6paboTku
M300pA)KEHUST B CAMOM JIMCILIEE HC-
IONB3YIOTCS 32-pa3ps/IHbIE CUTHAIb-
HBIE IIPOIECCOPHI ¢ (PUKCHPOBAHHOM
Toukoit TMS320C6201 Texas Instru-
ments ¢ MOPOU3BOJUTEIBHOCTHIO
1600 MIPS. CurHaabHbIE IPOIECCOPHI
06€eCcneynBaloT NPeodoPaA30BAHUE B Pe-
AJIBHOM MacmTabe BpEMEHHU JEKAPTO-
BBIX KOOPJHMHAT HCXOJHOI'O H300pa-
JKEHMS, I1I0JTy4aeMOTO U3 KOMIBIOTEPA,
B IIOJIAPHBIE KOOPJAHUHATEI, HEOOXO/IHU-
MBI€ JIJI YIPABJIEHHUS IPOCKIIHOHHBI-
MU MOAYNIATOpaMHU. Bcsa ocranpHas
JIOTHKA YIIPABIECHUS NMaAMATHIO U HH-
Tepderica ¢ rpaUIECKUM KOHTPOJI-
JIEDOM pEaTu30BaHA B CTPYKType
IVINC. Ilorpebisiemas MOIJHOCTH
aucmiies 250 Br, Bec okoso 25 kr. Ce-
pHUITHOE TNPOHU3BOJACTBO OOBEMHBIX
aucIuieeB Hayanoch B 2003 roay. Llena
OTHOU JUCIUIEMHOMN CUCTEMBI COCTAB-
aser oxos1o $40 000.

3D-MoHuToPbI FELIX

Monutopsl Felix orTHOCATCH K
OOBEMHBIM JTUCIUIESIM C 3JIEKTPOMEXa-
HHUYECKOM pPa3BEPTKOM IIO TayOHHE.
IIpeacraBnenunpid 3D-aucner Felix
OCHOBAH Ha IPUMEHEHUH Bpaliarole-
rocst MOJYIIPO3PAYHOro sKkpaHa. Ilinoc-
KOCTb 9KpaHa uMeeT (hopMy apXUMEI0-
BOV ciupaiu. ITpy BpaleHUH CIIupaIu
BOKDPYI' OCH U IPOELIUPOBAHUH «CJIOEB»>
H300pAKEHUA HAa TUIOCKOCTH CIIHAPAIA
obecreuynBaeTCs IIOJHAs Pa3BEPTKA
06B€Ma. JIByXMEpPHOE H300paKeHue
IIPOEUMPYETCA HA JTONACTU CITUPATH C
NOMOMIBIO JIA3EPHBIX JIydeH. DKpaH
BPAIIAETCA CO CKOPOCTBIO OKOJIO
1200 060pPOTOB/MHH U CTAHOBUTCS HE-
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Puc. 2. BHeluHuii BUA 06beMHOr0 gucnnes

MpoeKUMOHHBIR
. 3KpaH

\)ﬂpoexmpbl

& iy

| ! untepcheiica

Komnbiotep

[ipaiieepa npOEKTOpOB

Puc. 3. Ctpyktypa nopratusHoi 3D-pucnneiHoil
cucrembl Felix

MynbTunnaHapHbIn
OnTU4ecKnn

KomnbtoTep 3NeMeHT

BbICOKO4ACTOTHbIN
Bycep  MPOEKTOP

q Ll

;|

Bnok ynpasnenuns

Puc. 4. CTpykTypa AucnnenHon CUCTEMbI
DepthCube

BUVIMBIM /1A HaOmoaaTes. JlasepHbie
JIV9U CKAaHUPYIOT IIOBEPXHOCTD CIIMPA-
g B mporecce BpameHusa. Ha6moga-
TEeJb BUIHT OTPaKEHHOE OT JTUPPY3-
HO¥ NOBEPXHOCTH H300pakeHue. Ha
pHC. 2 IOKAa3aH BHEIIHUU BHJ JUCILIEs

Felix, a2 Ha pHUC. 3 — €ro yCTPOHCTBO.
HoBas yayumeHHas 3D-gucmiern-

Has cuctema Felix cocrour m3 He-

CKOJBKHUX OTAECIBHBIX OJIOKOB, I103TO-

My MOJKET OBITB JIETKO pPa3obpaHa s

TPAaHCHOPTUPOBKM. JUCIICHHAS CHUC-

TE€Ma COCTOUT U3 CIEAYyIOIHX OCHOB-

HBIX KOMIIOHEHTOB:

e rnoaycepudeckoro oobéma, cogep-
JKAIIETr'o CITUPAIEBUIHBIN IIPOEKIIH-
OHHBIH 3KPaH;

® IIPOEKIIMOHHBIX OJIOKOB C MHTEI'PU-
POBAaHHBIMH J1A3€PAMM;

e 06JIOKA yIIPaBAECHHUSA IIPOEKTOPAMHU U
0JIOKA NUTAHUA U YIIPABJIECHUs 3JIEK-
TPOABHUTATEIEM;

e Oioka ynpasieHus or PC uepes
KoHTpoutep 3D-unTepdenca.
DKpaH IPeACTABIIET COO0M CIUPaAb

nauamerpoM 30 €M, BPamjarouyxocs co

ckopocTtpio 1200 06/mMuH. B mponecce

Pa3pabOTKU TECTHPOBAIUCH BA THIIA

KPAHOB: O/IUH dKPAH B BUJE JBYX000-

POTHOM CHUPAJIH, IPYTOHM — B BUJE O/I-

HOOOOPOTHOM cnupaau. UCTOYHUKH

CBETA BBINIOJIHEHBI HA OCHOBE MAJICHb-

KUX JVOJIHBIX J1a3€pOB. BMecTO 3epKan

B HOBOM /IMCIUIEE TIPUMEHsIETCA Hoiee

HAJEKHBIM BBICOKOCKOPOCTHOM OJI0K

2D-aKyCTOONTHYECKOTO CKaHepa. ber-

CTPOAEYICTBHE CKAaHEPA OOECIEYHBAET

pa3Béprky 10 000 BOKCEn ¢ KagpoOBOM

yacrorou 20 Iti. DddexTuBHOE paspe-

[ICHUE TOJy4YaeTCsd HEMHOI'O MEHBIIE,

[IporpaMmMHOE OO€ECII€YeHHE HMEET

CBOHM TIpauUUYEeCKUi I0Jb30BATE/Ib-

CKUM uHTEP(dEIiC, KOTOPBIH JAET BO3-

MOYKHOCTD ITOJIB30BATENIO BBIIIOJHATH

AHUMAUIO C (QYHKUUAMH IIOBOPOTA,

IEePEMEIEHUA U YBEJIUYEHHUA U306pa-

JKEHUSI BBIJEJICHHBIX TPEXMEPHBIX

OOBEKTOB.

TexHonorua DEPTHCUBE -
AUCNNEN PEAJIbBHOTO
TPEXMEPHOI0 U30EPAXKEHUSA

Texuonoruss DepthCube aBngercs
MEePBOM PEATbHOM JUCIIEHHOM TeX-
HOJIOTHEN TPEXMEPHOTO H3006paxkKe-
Husa. OHa 06€eCIIeYuBaET BBICOKOKAYe-
CTBEHHOE IIOJTHOIIBETHOE OOBEMHOE
U300paKeHHE OOBEKTOB. [IuCIICHHAS
CHCTEMA HE€ UMEET OTPAHHUYEHHH I10-
JIOKEHHs1 Il HAOGIIONEHUsT uU306pa-
skeHui. HabGmogenue TPEXMEPHBIX
n3ob6pakeHni Ha skpane DepthCube
HE IIPUBOJUT K YTOMJIEHHIO I7Ia3, KaK
3TO MPOUCXOAUT IIPH HAOIIOJECHHU
HU300pAKEHU, CHHTE3HMPOBAHHBIX
CTPEOCKOITMYECKOM JUCIIIEHHON TEX-
"osoruei. DepthCube nmpocTo co3-
IaéT mpeKpacHoe TPEXMEPHOE HU300-
pakeHHe.

ITo cBoew cyru DepthCube-auciuien
MIPEeJICTABISIET COOOH KOMIIbIOTEPHBIA
MIPOEKIIMOHHBINA 3D-MOHUTODP 3aHEHN
[IPOEKIIUH, B KOTOPOM OOBIYHAS IIPO-
€KI[MOHHAsl IUIOCKOCTh 3aMEHEHA
TPEXMEPHBIM IPOECKIIMOHHBIM O0b-
émom. [IpOEKIIHOHHBIN OOBEM IIpes-
CTaBIAET COOOM CTOIKY IUIAHAPHBIX
OINTHYECKUX 3IEMEHTOB, yIIpaBJsge-
MBIX JIEKTPOHHBIM 610KOM. KOMITBIO-
TepHasi IPOrpaMMa CHHTE3HpyeT O6u-
TOBBIE TPaUIECKUE KAPTHI JIJIA IJIOC-
KOCTEHM, COCTaBIAIOIINX OOBEMHOE
uzobpakeHue. B pesynapraTe mosyda-
€TCsl N300PAKEHUE, UMEIOLIEE Peaib-

HBII 06EM U BO3MOKHOCTb HAGIIO/IE-
HUS U3 PA3HBIX TOYEK BOKPYI AUCII-
siest. Pazpa6oTka JaHHOMU TEXHOJIOI'UH
SIBJISIETCSI IPOPBIBOM B KOMIIBIOTEP-
HOM CHHTE3€ TPEXMEPHBIX OOBEKTOB,
0COGEHHO IO CPABHEHHUIO C OOBIYHbI-
MH JBYXMEPHBIMH JucCIIeAMU. CTPYK-
Typa AUCIUIEHHOM cucTeMbl Depth-
Cube moxazana Ha puc. 4.

Mouutop DepthCube cocrour us
JIBYX OCHOBHBIX KOMIIOHEHTOB: BBICO-
KOCKOPOCTHOTO BHJIEOIPOEKTOPA H
IPOEKIIMOHHOTO O6bEMA UJIN MYJIbTH-
IUTAHAPHOT'O ONTHYECKOIO 3JIEMECHTA
(multiplanar optical element — MOE).
BBICOKOCKOPOCTHOM BH/IEOTIPOCKTOP
BeInOJIHEH HA 6a3e DLP (Digital Light
Processing)
Texas Instruments. [Ipoexrop obecte-
yuBaeT pPa3BEPTKY CO CKOPOCTHIO
1500 xagpoB B cekyHAy. OH mpoenu-
pyer IOCIeOBATEAbHbBIE TTOJTHOIBET-
Hble 3D-cmarcel (Cpesnl) HU300paxke-
HUSI B O0BEM MYJBTHUILIAHAPHOTO OII-

TEXHOJIOTUH  (PHUPMBI

TUYECKOTO 3ITEMEHTA, TAE KaXKIbIK
CJ1a¥ic (pUKCHPYETCsl HAa COOTBETCTBY-
onier rryouHe.

B pesyiaprare INOCIOMHOM pas-
BEPTKH OOpasyeTcsa ITTAJKUI Henpe-
PBIBHBIM B INPOCTPAHCTBE OPTOTO-
HaJBHBIN TPEXMEPHBINA MACCUB BOKCE-
J10B. Kask10My BOKCEJIy COOTBETCTBYET
15-pa3pAaHbINA KO/ APKOCTH U I[BETA.

JlucrieriHasg CUCTEMA ABJISETCS 10T~
HOCTBIO TBEPJOTEAbHASI CHCTEMOM
3a/Hed MMpoeknuu. OHa COCTOUT M3
JIByX OCHOBHBIX KOMIIOHEHTOB: BbICOKO-
CKOPOCTHOT'O BH/ICOTIPOEKTOPA U MYJ/Ib-
TUTUTAHAPHOTO ONTHYECKOI'O 3JIEMEHTA
(multi-planar optical element, MOE).
BuieOnpoeKTOp CHUHTE3UPYET I10C/Ie-
JIOBATEIBHBIC BO BDEMEHH [IByXMEPHBIC
n3ob6pakeHuss. ONTUYECKUHN 3JIEMECHT
COCTOHUT U3 CTOIIKM Pa3JeIEHHBIX BO3-
JIYIIHBIM 3230POM JKHJIKOKPHUCTA/UTHYC-
CKHUX 32TBOPOB CBETOPACCEUBAIOIIETO
CKOpPOCTHOHM BHJAEONPOEKTOP
Ipoenupyer II0C/IEOBATEIbHOCTD
CJIAFICOB TPEXMEPHOTO U300PAKEHUA B

THIIA.

MyJBTHIUIAHAPHBIN ONTHYECKUHN 3JIe-
MEHT, IJI€ KKIBIN CI1afic (PUKCHPYeTCs
Ha 33JaHHOM IIIyouHe 00bEMa. [l 110-
JIy9E€HUsI HEIIPEPBIBHOTO TPEXMEPHOTO
H300PAKEHUSI IIPHUMEHSAETCS MMATEHTO-
BAHHBIH AITOPUTM 0O6PABGOTKH U3006pa-
JKEHHUSI, KOTOPBIH CIVIAXKUBAET I'PAHULIBI
JUCKPETHBIX M300paKEeHMI, 3a(UKCH-
POBAHHBIX ILIOCKOCTSIMU JUCKPETHBIX
MOJIY/IATOPOB.

CucreMa ynpaBjJeHHs COCTOUT U3
JeThIPEX Moayaeid. Ha OCHOBHOM 11a-
Te Pa3MEN[aeTCsi TeHepaTop M306pa-
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keHus (image generator — IG), a Ha
TPEX OCTANBHBIX — IIPOLIECCOPHI YIIPA-
BreHuss DMD-MoayasaTopaMu TpEX
OCHOBHBIX IIBETOB H300pa’KE€HUS.
HicxomHas BUAEOUMH(OPMAIIHSA IIOCTY-
MA€T Ha IIATy TEHEPaTOpa U300paKe-
HHs U3 BBICOKOCKOPOCTHOI'O Ipadu-
YECKOTO KOHTPOJIIEPA NEPCOHAILHO-
ro KomiproTepa. CKOPOCTh IEpeaadu
JaHHBIX 20 Mniukcesn/c. Jlekogep, CTo-
AIUANA HA IUIaTE€ T€eHepaTopa HU300pa-
JKEHHs, IPeoOpa3yeT BXOJAHOM IOTOK
BHUAECOUHTEP(ENcAa BO BHYTPEHHUI
¢opMaT CHUTHAJIOB U HAINPABISIET UX
Ha TPH IUIATHI YIPABIEHUS IIBETOBBI-
MH <«IyIIKaMu». Ha OCHOBHOM ILIaTE
MOKET OBITh YCTAHOBJIEHA JOYEPHSIS
IU1aTa JOIOJHUTENBHOIO HHTEpPdeE-
ca, Hanpumep, Gigabit Ethernet wiu
OIITOBOJIOKOHHOT'O KaHaj4.

Cxema peannzosana Ha [IJIMC, nape
MUKpocxeM mnamsaTa DDR SDRAM
06béMOM 16 M6, CKOHDUTYPUPOBAH-
HBIX KaK IByX1nopToBbie O3V u mamsaTh
06 bEMOM IBOMHOI'O KaJApPOBOTO Oyde-
Pa s pasBEPTKH CJIAMCOB MYJIBTHC-
JIOMHOT'O U306 PaKEHHU.

MynbTUCIOMHBINA ONTHYECKUH 3JIe-
meHT (MOE) mnpeacraBiasier co60it
cTonky u3 20 pa3gen€HHBIX BO3AYII-
HBIM 3230POM JKHJKOKPHCTAIIHYEC-
KUX 3aTBOpOB. MOE nericTByeT Kak
YOPaBAsAE€MBbIN 3JI€KTPOHUKOHU TBEP-
JOTENBbHBIN NPOEKIHOHHBIN 00BEM,
KOTOPBIN COBMECTHO C BBICOKOCKOPO-
cTHBIM DMD-nnpoekTopoM (popMUpy-
€T TpexXMepHoe u300paxeHHe. B
KA4eCTBE JKUJAKOKPHCTATIMYIECKOTO
MaTepuajia B 3aTBOPAX IIPHMEHACTCSA
CTAOMIU3UPOBAHHBIN XOJIECTEPUYIEC-
KHH IOAuMMeEp. 3aTBOP HMMEET KO3(-
GUIHEHT NPONYCKAHUSA B OTKPBITOM
(IIpO3pavYHOM) COCTOSTHHH OKOJIO 88%
U 2-% KO3(p(PUIUEHT NPONYyCKAHUA B
paccenBaroueM COCTOSIHUH (Pa0OYHnIt
yroa 10°). CKOpPOCTb NEPEKIIOYEHUS
7KK-3aTBOpA U3 IPO3PAYHOIO COCTOSA-
HUA B pacceusarmee 0,39 mc, a u3
PaCCEHUBAIOIIETO COCTOAHUA B IIPO-
3paynoe — 0,08 mc.

I[IpyMeHEeHHE IPOCBETISIIOMUX II0-
KPBITUH IIOMOIJIO YBEJIHYHTH KO3(-
(GUIHMEHT NPONYCKAHUA B IIPO3pPad-
HOM COCTOSIHHH /10 96%, 4TO 1aJI0 CyM-
MapPHBIA KO3 HUIITMEHT ITPONTYCKAHUS
BCEU CUCTEMBI 3aTBOPOB 44%.

braromaps cBoeil MyJIbTHCIOMHOM
cTpykrype 3D-m3o6pakeHue Ha
DepthCube-aucnnee uMeeT Ty JKe I1y-
OUHY, YTO M peajlbHbIe OOBEKTHL I10-
3TOMY €CTh BCE OCHOBAHUS HUCIIOIb30-
BATb JIJISL HET'O ONpee/IeHHUE «JUCIIICH

peansHOrO 3D-mM306pakeHUs1». B OT-
JIM4YHE OT CTEPEOCKOIINYECKUX U aB-
TOCTEPEOCKONMUYECKUX  JIHUCILIEEB,
DepthCube moagep:kxuBaeT HOpMab-
HO€ COOTHOIIEHHE MEXAY (POKYCHBIM
I7IA3HBIM PACCTOAHUEM U KOHBEPICH-
LHEN, /IS TOTO 4YTOOBI OOGECIIEYHTH
oyeHb KoM@pOpTabEIbHOE U peau-
cTuyHOe HabmogeHue 3D-uzobpaxe-
HuI 6e3 yromseHus riaas. DepthCube-
JUCIUIEH OOECIEeYHUBAET PEATbHBIN
NapaaaakC IPU CMEIEHUSAX KaK IO
BEPTHUKAIH, TAK U II0 TOPHU3OHTAIH,
I103BOJIAsA HAOII0ATENI0 BUIETh 00'b-
€KTBI HA 33/JHEM IUIAaHE, KOTOPBIE IIPHU
OOBIYHOM JBYXMEPHOM IIpPEACTaBIIE-
HUU CKPBITBI OO'BEKTAMH IIE€PETHETO
Hab6nogeHue TpEXMEPHBIX
n300pakeHuH Ha 3kpaHe DepthCube
MOZKET IPOU3BOJUTHCA IO TIOOBIMU

II1aHa.

YIJIaMH HAGIIOJEHUS U HECKOJIbKHUMU
HA6II0AATEIAMU OJHOBpeMeHHO. Ka-
JKIBIA U3 HUX OyJeT HAOII0AATh CBOO
IEPCIEKTUBY U300pakeHUsA. B oriu-
4yhe OT MHOTHUX /JPYTHX [IHCIUICEB
Depth-
Cube ucnonap3yeT OPTOroOHAIBHYIO -

OO'BEMHOIO H300paAKEHUS,

KapPTOBYIO CHCTEMY KOOPJWHAT 6€3
HAPYHIEHHUs IPOMOPIINIT H306paxe-
Husa. Koncrpykuusa aucmuies Depth-
Cube He UMeEeT ABIKYIIUXCS YACTEH,
IIO3TOMY HHKOI/IA HE MOJKET OBITh
ONTHUYECKHA Pa3baTaHCUPOBAHA HIH
caomana. K Tomy ke JekapToBast reo-
meTpus Bokcenos B DepthCube mosn-
HOCTBIO COOTBETCTBYET T€OMETPHH,
HCIIOIB3yEeMOM
rpaguke. [Io3TOMY IOCTPOEHHUE TPEX-
MEPHBIX U300PAKEHUI MOXKET IIPOU3-
BOJMTBLCA B PeaJbHOM MacmTabe Bpe-

B KOMIBIOTEPHOU

MEHH C HCIOJb30BAHUEM CTAHIAPT-
HBIX TPa(dUIECKHUX KOHTPOJIEPOB.
[IporpaMmMHOE OGECHEYEHHE ITO3BO-
JII€T CHUHTE3UPOBATh TPEXMEPHBbIE
H300paKeHUsI OOBEKTOB KaK CO
CIUIOIIHOM, TaK U C TEKCTYPHUPOBAH-
HOM MOBEPXHOCTHIO, 4 TAKXKE IOJCBE-
YHUBATh OOBEKT IIEPEMEIIAEMBIM HCTO-
YHHUKOM IIOACBETKH C CHHTE30M pe-
AJILHBIX TEHEH 00bEKTOB. IIporpamma
IIO3BOJIAET TAKKE CTPOUTDH KOHTYPHBIE
U KapKACHbIE MOJIE/IN OO'BEKTOB.

Eciun He mpoBOAUTH CIIEIUATBHOM
HU@pPoBO¥ 06PabOTKH, TO H30OpaKe-
HUE, 06pa3yeMoOe CTOIKOM JBYXMEp-
HBIX CIAWCOB, OyJE€T HMETHh SBHYIO
JUCKPETHYIO CTPYKTYPY 32 CYET KOHE-
YHOU TOJIUHBI JBYXMEPHOTO MOJY-
JISITOPA W OrPAHHUYEHHOIO YHCIA
ABYXMEPHBIX MACCHBOB H300paxke-
HUs. [l TOTO YTOOBI CKPBITH JIHC-
KPETHOCTD CTPYKTYPBI U CITIATUTH PA3-

COBPEMEHHbIE TEXHOJIOrMM

Puc. 5. ®ororpathus 3D-monutopa DepthCube
21024

PBIBBI U300 PAKEHUS, IPUMEHSIETCS 11a-
TEHTOBAHHBIN AJITOPUTM, KOTOPBIH
peanu30BaH ANINAPATHO B CTPYKTypeE
IVIMC. 3a cY€T NPUMEHEHHUS CJIOXK-
HBIX BBIYMCJIEHHUM, B OCHOBE KOTOPBIX
JIEXKAT 3PUTEIbHBIE MOJIEIH, IPOUCXO-
JUT CIJIAKUBAHHE TPAHULL MEKAY U30-
Opa’)k€HUAMH COCEJHUX CIANCOB, U
MO’HO HAO6II0JaTh IJIAJKOE HENpe-
PBIBHOE TPEXMEPHOE N300pakeHHue. B
pesynbrare 4nuca0 3P@HEKTUBHBIX CIIO-
€B YBEIMYMBAETCA B 32 pa3a U COOT-
BETCTBEHHO YBEJINYUBAETCS pa3pelie-
HHE TI0 INTyOMHE U300 PaKEHHUSI.

[IepBbIM KOMMEPYECKHUM IPOJYKTOM
Texnosoruu DepthCube crtan mouu-
TOop DepthCube Z1024 3D. Jducruiei
ObLT BIIEPBBLIE IIPOJIEMOHCTPHPOBAH B
geTBEPTOM KBapTasne 2002 rojia Ha BbI-
craBke Super Computer 2002. Cepuii-
HO€ IIPOM3BOJCTBO MOHHUTOPA HaYa-
JI0Ch B TpeTrbeM KBapTasne 2003 ropa.
®ororpadus moHuropa DepthCube
71024 noxasaHa Ha puC. 5.

Monurop Z1024 o6ecrieguBaeT BOC-
npousBefeHue 15-pa3ps/THOTO IBET-
HOT'0O U3006pakeHust ¢ 3D-pa3penieHu-
eM 15,3 MIH. (pU3UYECKUX BOKCEIOB
(1024 x 748 x 20). ®poHTANBHAS JHA-
FOHAJIb 3KPAaHA COOTBETCTBYET pa3me-
Py OOGBIYHOTO 20-TI0OMMOBOIO KOMIIb-
IOTEPHOTO MOHHUTOpPA. ITo 3aHMMae-
MOM Ha CTOJI€ IJIOMAZH MOHHTOP
721024 AHAJIOTHYEH O6BIYHOMY
21-morimoBoMy DJIT-moHHTOPY. IIpU-
MEHEHHE 5-pa3pPAAHOTO MYJIbTHILIA-
HAPHOTO UH@MPOBOTO CIIAKUBAHUSI
U300PAKEHH ITO3BOINIO YBEIHUHUTD
YHUCJIO BOCIHPHHUMAEMBIX BOKCEI B
32 pasa ¥ TEM CaMBIM YBEJIHYHUTH OO-
HIee YUCIIO BOKCEN 0 465 MIIH.

3D-aucnnen

CO CBETOAWOAHOWM

PA3BEPTKOMN UM3OBPAXEHUSA
Beimre 6611 PACCMOTPEHBI JOPOTUE

U CJIOKHBIE JUCIUIEHBIE 3D-cucTeMsl

C BBICOKMM pa3penieHuem. Ectb Hema-

COBPEMEHHASA SINMEKTPOHUMKA ¢ Ne 2 2005

WWW.SOEL.RU

19



COBPEMEHHbBIE TEXHOJIOMM

el

[ucnneittble 6n0K

Gxemé [npaitBepos

BpalLamLLuincs MexaHU3M PepykTop

[aryuk yrna

AnexTpoasuratens

CoeAnHUTENb C BpaLLALNMUCS
KOHTaKTamu

Mnatcopma

Csetoanon

0000000000008000]

Jlnxeinka
CBETOAMOA0B

Puc. 6. Konctpykuus 3D-ceeroauopHoro
aucnnes ¢ 3NeKTPOMeXaHM4ecKoi pa3BEpTKoi

JIO IPUJIOKEHHU, B KOTOPBIX IVIABHBIM
daxropom saBaAETCA LeHa. /g peann-
3aMU HeJAOPOrod 3D-AuCIIEeHHOMN
CHCTEMBI MOTYT MCIIOJIb30BATHCS CBE-
TOJHUOJBI U 3JIEKTPOMEXAHHYECKA
pa3BepTKa OO’BEMHOIO IPOCTPAHCTBA.

Ha puc. 6 mokaszaHna cTpykrypa 3D-
CBETOJHOAHOTO JHUCIUIES C IHUPOKUM
yioM 0630pa. JJuciies COCTOUT M3
IIOBOPOTHOHU MIaTPOPMBEI,
YIPAaBJIEHHS U JIMHEEK CBETOAUO/IOB.

CXEMBbI

BepTukanpHass CKaHUpYyIOLAs JIH-
HEHKa COJEPKHUT 16 CBETOAMOMOB.
IIpu ABMIKEHUH JTHHEHKHA CBETOAHO-
OB IO KPYI'y MOKHO HaOII0JaTh
JIBYXMEpPHOE HU3006pa’keHHE 3a CYET
HHTEIPUPOBAHUA 3PUTEJIBHOMN CHUCTE-
Mo, ECi pacnosoKUTh JBEHAALATD
CBETOHMO/HBIX TMHEEK CO CABUI'OM I10
TIyOUHE, TO MOXHO IIOJYYUTb ITHC-
NJICHHYIO CHUCTEMY /I Pa3BEPTKH
TPpEXMEPHOro HU300paxkeHus. JIuHeu-
KU JIJIS1 9TOTO JOJLKHBI PACIIOIAraThCsA
GIU3KO JPYT K IPYTY, YTOOBI IOTYydaTh
HEIPEPBIBHOE H300pAKEHUE B IIPO-
IIecce Pa3BEPTKHU.

MexaHU4YecKass 4aCTb COCTOUT H3
3JIEKTPOABUTATES, HIECTEPEHOK I1€pe-
a4y, BPAIIAIOMIErocs COENUHUTENS,
JaT9UKa YIJIa ITIOBOPOTA U MIOBOPOTHOM
wiaTpopMel. MaKCUMa/IbHAsA CKOPOCTH
BpauieHus asuraress 3000 06/muH. Pe-
JIYKTOP CHMJKAE€T CKOPOCTb BPAILIECHUS
10 1000 06/MHUH B COOTBETCTBEHHO
YBEIMYUBACT MOMEHT BpallleHUsA. Bpa-
IAIONIUICA COEQUHHUTEND IIPEJHA3HA-
YeH IS TIepeady HAIPSDKEHUs IUTa-
HUSA, a4 TAKKE CHHXPOCHUIHAJIOB HA
CXEMy YIIPABICHUSI MACCHBAMH CBETO-
11010B. CHHXPOCHUTHAJI HYKEH /IS TO-
YHOM CHHXPOHU3AIHUU CBETOJAHOIHOM
Pa3BEPTKU B COOTBETCTBUU C YIVIOM I10-
BOpoTa I1aT(OpPMBbIL. JIaT4uK yIjia 1mo-
BOPOTA WCIIOJIB3YETCs JJIsA T€HEPALUU
CHHXPOCHUTHAJIOB.

B niporoTHunie JuUCnes uCIojib30Ba-
muck ceeroguoanl Toyoda Gosei. Cse-

Puc. 7. CBeToauopHas nuHeiKa U 30Hbl
pacnonoXxexus NMHEEK Ha nnargopme

TOJIHUOJbl UMEIOT BBICOKYIO SIPDKOCTDH U
IMUPOKUN PAGOYUI yrOoJa HU3ITYyIEHHU.
Ha puc. 7 IOKa3aH MOPAJOK paCIiono-
JKEHHUSI CBETOJHMOJHBIX JIMHEEK Ha
MMOABHIKHON 1maTdopme. [IBeHaATh
CBETOJMO/IHBIX JIMHEEK CBETOAHUOJOB
pacnonokeHsl Ha mIaTdopme B BHUJIE
JBYX AYT C MHTEPBAJIOM IIO IITyOHUHE
7 MM ¥ Ha YIJIOBOM PACCTOSIHUH 8 rpa-
nycoB. Kaxaas cBeToguoOaHAsA TUHEN-
Ka COCTOUT u3 16 CBETOJHOJOB, pac-
MOJIOKEHHBIX 110 BEPTUKAIN C UHTEP-
BaJIOM 5 MM.

IlanHble TPEXMEPHOTO H3006paxkKe-
HUSI CHUHTE3HPYIOTCI IIPOTPAMMOM
IIEePCOHATBHOTO KOMIIbIOTEPA. Buaeo-
JAHHBIEC II0 IIOCIAEJOBATEIbHOMY HH-
Tepdericy nepesarTcsa B JABEHAAATD
MUKPOKOHTPOJUIEPOB, KOTOPbBIE pa3-
MENMIAIOTCS HAa BPAIAIOLIENCS IIaT-
dopme. Kaxablli MHUKPOKOHTPOJIEP
VIIPABJSIET OJHOM CBETOAUOJHOM JIH-
HEMKOM C KAKIOM CTOPOHBI I1aTHOoP-
mbl. KOHTpOAAEpsl paboTarOT CHH-
XPOHHO H YHIPABIAIOT 4Yepe3 CBOH
IIOPTHl CBETOJHUOJHBIMU MACCHBAMH.
CUHXPOHHOCTh PaOOTHl MHUKPOKOHT-
poJUIEPOB IIO BPEMEHH H IIO0 YIJIY
IIOBOPOTA OGECIEYUBAET CUTHAJ /IaT-
YyKa yrjia noBopora. Cucrema CUHTE-
3upyer TPEXMEpPHOE H300paKEHUE,
pasaes€éHHOE HA JABEHAALATD IUIOCKO-
creyt mo ryouHe. Kaxkaas IIOCKOCTh
HMeeT pa3pelieHue 1o BepTUKama 16
3JIEMEHTOB, 4 110 TOPU30HTAIU 48 371e-
MeHTOB. Ha puc. 8 nmokaszaH npumep
U300pAXKEHUSI 30HTHKA, CUHTE3UPO-
BAaHHOTO Pa3BEPTKOM CBETOJAUOJTHOIO
JHCILIEs.

IToTeHIInaI CBETOAMOAHBIX JTUCILIE-
€B HE MCYEPIIBIBAETCS BO3MOKHOCTS-
MH PAaCCMOTPEHHOIO IIPOTOTHUNA.
XapaKTEePUCTHKHU CHCTEM CO CBETO/IH-
OJHOM Pa3BEPTKOI OOBEMHOTO H3006-
paXKeHHUSI MOTYT OBITH 3HAYUTEIBHO
YIYYIIEHBI IPU YBETUYEHUN YACTOTHI
Pa3BEPTKH, YBEJIUYECHUHN PA3PEIICHUS

Puc. 8. CunTe3MpoBaHHOE M306paXKeHne 30HTUKA

10 T7TyOUHE U BEPTUKAIH, 4 TAKKE UC-
[MOJIb30BAHUY I[IBETHBIX CBETOJAUO/IOB.
PaccMOTpeHHAsE KOHCTPYKILUS HMEET
60Jiee CKPOMHBIE XaPAKTEPUCTUKHU 10
CPaBHEHHIO C PACCMOTPEHHBIMHU BbI-
e JAUCIIESIMH M, KOHEYHO JKe, 3Ha-
YUTEIbHO YCTYIIAET B PA3PEIICHUHN U
B KayecTBe TPEXMEPHOI'0 M300paxke-
Hust. OTHAKO II€HA TAKOH CHCTEMBI HA
JIBa IOPsiiKa MeHbIIe. TaKkue CUCTeMbl
OTOGPAKEHUSI TAKKE HAMTYT CBOM 06~
nactu 3P@PEKTUBHOTO IIPUMCHCHUS,
HAIIpUMEP, OHU MOTYT OBITh HMCIIOJIb-
30BAHBI B KAYECTBE PEKIAMHBIX CTE€H-
0B B (pO¥ie TOCTUHHUIL, HA BOK3aJIaX, B
23pOINOPTAX MM K€ BBICTABOYHBIX
3a1ax.
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Nokia npekpartuna
pa3paboTKy TOMJIMBHbIX
SJNIeMEeHTOB

Kopnopauus Nokia o6bsiBuna o peLueHum
NPUOCTaHOBUTL Ha HECKOSbKO fleT paspa-
60TKY MOOWUIIbHLIX TeneoHOB, Moyyar-
LUMX MNUTaHWE OT TOMIMBHBIX 3MIEMEHTOB.
[aHHas TexHonorus, mo MHEHWIO KpyrHew-
Lero B MUpe MPOU3BOAUTENA COTOBbIX
annapaTtos, eLué He co3pena Afig KoMmepye-
CKOro mpumeHenus. Tem He meHee, Nokia
OTMETWNIA, YTO \MO-NpexHeMy cyuTaeT eé
BEeCbMa MEPCMNEKTUBHOW M HamepeHa Mnpo-
Jomkatb CrneguTb 3a COCTOSHMEM fden B
3TOM obnactu. Bocemb MecsLeB Hasap duH-
cKasi KOMNaHus 3asBuia O nnaHax UCnonb-
30BaHUs TOM/IMBHBIX 3MIEMEHTOB BMECTO aK-
KYMynSiTOPOB B MOGWUIbHbIX TenedoHax. B
umioHe 2004 r. OHa npoAeMOHCTpupoBana
rapHuUTypy, paboTaBLLUyl0 Ha METUI0BOM
cnvpTe 1 Bo3gyxe. Torga OXupanocb, YTO
PbIHOYHbIN 60T NOJO6HLIX NPOAYKTOB CO-
CTOUTCH B TeYEHWe OnuKaulLumx ABYX JeT.
He nocnegHvM 13 MOMEHTOB, OXNaAMBLUMX
nepBoOHaYasbHbI 3HTY3MasMm, crana npod-
fieMa C JNIOTUCTUKOM: MO CyLLECTBYIOLLNM
HOpMam 3anpeLlaeTcs nepeBo3ka MeTaHo-
na B camonértax 6e3 cneuuanbHo ynakos-
K. HepelléHHbIMU OCTatoTCS U BOMPOCH! Op-
raHusauuyM CeTu MOCTaBOK U PO3HUYHBIX
NpoJax 3TOro SAOBUTOrO U NErko Bo3ropa-
toLLierocs BellecTsa. ViccnegoBaHus npume-
HEHWsi TOMSIMBHBIX 3IEMEHTOB B MOGUITbHOM
TEXHUKE B HACTOsLLEe BPEMS aKTUBHO Be-
OyTCs Takumu KomnaHuamu, kak Motorola,
Toshiba, Fujitsu, NEC u Hitachi.

http://itc.ua/

ANOHCKMUIA anbsiHC
pa3paboTan KOMMNOHEHTbI
rM6KMX opraHM4ecKux
aucninees

AnbsiHC, MHMLMATOpPamMn CO3[aHuUA KOTO-
poro BbicTynunu yHuBepcuteT KuoTo u npo-
MbILLINIEHHBIE KoMnaHuu Pioneer, Mitsubishi
Chemical u1 Rohm, npegcrasun gse 6a30—'7
Bbl€ KOMMOHEHTbI FTMOKUX OUCTINEEB: OPraHu-
YeCKuI CBETOM3MyYaloLimii TPaH3UCcTop
(Organic Light Emitting Transistor — OLET) u
TMOKYIO MPO3padyHylo MOANIOXKKY C HU3KUM
KO3 ULIMEHTOM TEPMMUYECKOro pacLumpe-
Hus. Mo mHopmMaumm paspaboTHMKOB, ak-
TUBHOMATPUYHbIA OUCMNEN, COCTOALLMA U3
OLET, TpebyeT ropa3fo MeHbLUEero Konuye-
CTBa KOMIMOHEHTOB, 4eM O0Obl4YHblE MaHenu
OEL, nockonbKy (hyHKUMM ynpasnstoLiero
TPaH3nCcTopa M CBETOAMOAA COBMELLEHbI B
oblLlieM MonyrnpoBOAHUKOBOM YCTPOWMCTBE.
[mbkasa nognoxka — Bionano Fiber Compo-
site — COCTOUT U3 NPO3payHbIX HAHOBOTOKOH

HosocT™ muvupa News of the World HoBocT™ mupa

avnameTtpom meHee 100 HM, KoTopble obec-
NeyYnBaloT NPoxoxaeHue cebille 85% naga-
foLiero Ha Heé cseta. lNpu aTom No ynpyro-
CTU  [AaHHbIA marepuan
NPEeBOCXOOUT CTEKIIO0 U UMEET HU3KUIN KOS-
PULMEHT TeMNepaTypHOro pacluMpeHns — B
30 pa3 MeHblUe, YeM Y KpUCTalIM4ecKoro
KpPeMHUSA. Y4acTHUKU anbsHca NnaHupyroT
MCMoNb30BaTb aHOHCUMPOBAHHLIE TEXHOJIO-
rm ans paspaboTKy Ha UX OCHOBE KOMMEp-
YeCcKMX MPOAYKTOB, B TOM 4ucne, Aucnnen-
HbIX MaHenen Ans SNeKTPOHHbIX KHUM U Ons

KOMMO3UTHbIN

MOGWMBHBIX  KOMMYHUKaLMOHHbIX  YCT-
POWCTB.

http:/fitc.ua/
Samsung
npoaemMoHCTpUpoBana

NATUAIOWMOBBIA NPO3PaYHbIN
nnacTtukoBbii TFT-gucnnewn

Samsung Electronics coobLuuna o pa3pa-
60TKe camoro 601bLLIOro B MUpe Npo3payHo-
ro nnactukoporo TFT-gucnnes — pasmep
ero guaroHanu cocTasngfeT 5 aonmMos. HaH-
Has KK-naHenb umeet dopmar qVGA u
obecneyvBaeT paspetieHne 100 nukcenos
Ha Aionm. Kak oTmedvaetcsa B 3asBfeHUU
KOMNaHWY, MPEACTaBEHHbIA €10 nu'énneﬁ
MOXET APUMEHSTHCS B MOGUITbHBIX Teneco-
HaX 11 HOYTOYKaX, & TAKXKE B KaYEeCTBE HOCK-
MOrO YCTPOWCTBA OTOBPaXKEHUs,, MOHTUPYE-
MOrO B LUMEMbI, O4KM U T.M.

http://itc.ua/

MonumepHbIN
CBepXnpoBOogHUK
YuéHble u3 Bell Labs cozganu nonumep-
HbIi MaTepuarn, 31eKTpPU4eCcKoe ConpoTvB-
JIeHMe KOTOpOro ucYes3aeT npu onpe-
fenéHHou Temneparype, fiefnias ero cBepx-
NPOBOAHMKOM. HOBbIM MnacTUK Hegopor,
YTO OTKPbIBAET JOPOry ero NPMMEHEHUo B
LLIVPOKOM CMEKTPEe YCTPOMCTB — OT KBAHTO-
BbIX KOMMbIOTEPOB [0 KOMMOHEHTOB CBEPX-
NPOBOAHUKOBOW SNEKTPOHUKN. HOBbIN
maTepuarn co3faH Ua OpraHN4ecKoro Nosin-
mepa nonutuodeHa (polythiophene), co-
[EpPXaLlero ANVHHbIE LIeMOYKM aTOMOB Yr-
nepoga. CrnoXHoCTb 3afaqv NpespaLleHns
ero B CBEPXMPOBOLHUK, MO CloBaM y4é-
HbIX, 3akso4anacb B NPEOAONEHUN Npucy-
e nonumepaMm Heymnopsao4eHHOCTU
CTPYKTYypbl. [oka yaanocb Jo6uUThes nepe-
xofja nonutuodeHa B COCTOSHUE CBepX-
NPOBOAHMKA TOMbKO MpU TemnepaTtype
—455°F (=271°C). YueHble 3 Bell Labs Ha-
[eoTCs NOBbICUTL TEMNEPATYPY nepexona
OanbHeNLWNMM SKCNEPUMEHTaMU Haf, CTPY-
KTYpOU nonvmepa.
http://www.ixbt.ru

COBPEMEHHbIE TEXHOJIOrMM

IlBa BUgeonorToka
no TenedOHHOW NINHUKN

Analog Devices n Aware co3ganu TeXHOSO-
rmto FastADSL, koTopas sBnseTcsa npo-
rPamMMHbIM YCOBEPLLEHCTBOBAHNEM BO3MOX-
HocTen yunceTos Ans ADSL-cBA3M OT KoMna-
HuM Analog Devices. TexHonorus FastADSL
NMo3BOMUT MepepjasaTtb MO OOHON TenegoH-
HOW NNHUK 2 KaHana BUOEOMNOTOKOB BbICOKO-
ro ka4ectea (MPEG-2), ocyLlecTBRsATb BbICO-
KOCKOpPOCTHOW focTyn B VIHTEpHeT 1 npegoc-
TaBMsATb YCNyry TenetoHHON CBA3M.

CkopocTb nepefay4n AaHHbIX Npy 3TOM Bbl-
we 11 M6/c. Pa3paboTumkv HagelTcs Ha
CMpOC, MOCKOMbKY B GOMbLUMHCTBE YaCTHbIX
[OMOB MMeeTCs 2 Unu 60nbLLIE TENEBU3OPOB,
1 BO3MOXHOCTb MOCTaBKU 2 BUOEOMOTOKOB
NpVBNEeYET OMALLHUX NoSib30BaTeNein.

http://www.ci.rw/

AdhdekTUBHBLIN CBEeTOQMOLA
Ha OCHOBE KpeMHus

KonnekTtve nog pykosofacteom KesuHa Xo-
ymByfda 13 yHusepcuteTa rpadctea Cyppew
(AHrnug) onybnukosan B XypHane Nature co-
obLLieHne O CO3[aHUM CBETOUIMyHaroLLero
anopga (LED) Ha ocHoBe KpemHusi, KOTOpbIi
1o 3(PPEKTUBHOCTN NPEOOPA3OBAHUSA IMEKT-
pu4ecTBa B CBET MPUONMXKAETCs K nokasare-
nam LED Ha ocHoBe gpyrux monynpoBOAHU-
KOBbIX MaTtepuanos (apceHnga wnu octhu-
[a rannvs, a Takke TPOVHbIX COEAMHEHWN).

Ha ocHoBe 3TOI pa3paboTkn MOXHO Oy-
[eT npeoponeTs eLé oguH 6apbep Ha nyTu
MUHMATIOPU3ALIMM 3IEKTPOHHBIX MPUOOPOB,
MOCKOJSIbKY 10 CUX MOp A8 Npeodpas3oBaHus
CUrHaNOoB U3 JMEKTPUYECKUX B OMTUHECKME
TpeboBanoch UMETb 2 OTAEbHbIX YCTPOUCT-
Ba — CBETOMU3MyYaloLLMA OUOA U SMEKTPOH-
HYt0 cxemy. ONTO3NEKTPOHMKA MO CYLLECTBY
ABMIAETCA MOMbITKOW KOMOVHWPOBAHUS YCT-
POVCTB 2 pasHbiX TUMOB ANA TEX UMN UHbIX
3apa4. Tenepb NOSBUTCA BO3MOXHOCTb COB-
MellleHVs PYHKUMA B €OUHOM YCTPOWCTBE,
rae B OOHOW MUKPOCXEME MOXET OCYLLIeCTB-
NATbCH NpPeobpas3oBaHME SNEKTPUHECKUX
CUrHanoB M reHepauus ceBeTa. Takue ycT-
povicTBa HamayT LUMPOKOE MPUMEHEHVE B
cucTeEMax ONTUYECKUX TENTEKOMMYHUKALUM.

['-H XoymByq 1 ero Konnery Hallmm crnoco6
yoepxatb HocuTenu 3apsga B KpemHuu. [ns
3TOr0 KPEMHMEBYIO NIacTUHy obny4anu arto-
Mamm 6opa, co3fasas AedeKTbl B CTPYKType
KpUcTasnia KpemHus. 3ateM 06y4EHHbIN Kpu-
CTasn Harpesanm go Temnepatypbl 10 000°C,
fpyY STOM SIMHENHbIe AedeKTbl NpeBpaLlancs
B 3aMKHYTble NeT1Ie06pa3Hble CTPYKTYpPbI, CMo-
COBHble CNy>XWTb NOBYLLIKAMW A7 HOcUTENen
3apsao0B, HTO U MPUBOAUT K reHepaLum ceeTa.

http://www.ci.ru/
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paiiBepbl (hOOPECLEeHTHbIX namn
C X0JIOAHbLIM KaTO0M

Hpwii Linpoko (Mocksa)

B ctatbe onucaHa npoaykuusa cpupmbl MPS — MUKpocxeMbl-gpanBephbl
rasopaspsifiHbIX Jlamr € XONI0AHbIM KaTOAOM, UX XapaKTepUCTUKU

M OCOGEHHOCTU NPUMEHEHMUS, a TaK)XKe PeKOMeHAaLum no Bbibopy
noBbILLAKLWUX TPaHChopMaTOpPOB As paboTbl B CXeMax NUTaHUs namn.

HemHoro ucrorumn

HicTopusi JTIOMUHECLEHTHBIX JIAMII
JIHEBHOT'O CBETA HACYUTBHIBAET YK€ MHO-
IO JeCATKOB JeT. Kitaccu4eckui npuH-
IIAII UX PabOTBI OCHOBAH HAa CBEYCHUU
JIIOMHHO(OPA MO/ BO3JECHCTBUEM YIIBT-
PaduOIETOBOrO U3ITYICHUS, UCITYCKaC-
MOTO «XOJOJHBIM»> IIJIA3MEHHBIM Pa3ps-
JIOM B nmapax pryTu. [IpeacTasiasaior uH-
Tepec U 6e3PTyTHBIE TIOMHUHECIICHTHBIE
JIAMIIBI C PA3PsAJSOM HU3KOTO IABIE€HUA B
HHEPTHBIX razax. [IOCKONbKY JaBIeHuE
rasa B OE3PTYTHBIX JIIOMHUHECIICHTHBIX
JIaMIIaX NPAKTHYECKH HE 3aBHCHUT OT
OKPY>KAIOIIEHN TEMIIEPATYPhl, HEU3MEH-
HBIMHU OCTAIOTCSI U UX CBETOBBIE XaPaK-
TEPUCTUKHA.

Bce rasopaspsiiHble JIaMIIBI UMEIOT
TAK HA3BIBAEMYIO <«I1aJAIOIIYIO» BOJIBT-
AMIIEPHYIO XaPAKTEPHUCTHUKY. DTO O3HA-
YaEeT, UYTO C POCTOM TOKa YEPE3 TAKYIO
JIAMITY HAOPsSODKEHUE HAa HEH HE PACTET,
4 YMEHBINAETCsA, MMO3TOMY €CJIU TOK
paspsjga He OTpaHUYHUBATH, OH Oyaer
JIABUHOOOPA3HO pacTH. DTa OCOOEH-
HOCTB (DU3UKH I'Aa30BOI0 pa3psaa geia-
€T BO3MOJKHBIM BKJIIOYEHHE I'a30pas-

Apoccens

(fgaa]

: f\) (Y cos

TiomurecuenTHas
namna

Puc. 1. CranpapTHas cxema NoAKMOYeHUs
NHOMUHECUEHTHOH NamMnbl

Apoccens
BNOK
YMPABNEHWA
—{romorwor

Boinpamwrens.

Ayl
Al

- o

ThomurecuenTHas
namna

Puc. 2. YnpoweHHas cTpyktypHas cxema CCFL
ApanBepa

PAJHBIX UCTOYHHKOB CBETA TOJIBKO CO-
BMECTHO C TAKHMH YCTPOUCTBAMH, KO-
TOpBIE, C OAHOM CTOPOHBI, O6ECIEYH-
BAIOT I10/1a4y HAIIPKEHU, JOCTATOY-
HOTO [JI1 BO3HMKHOBEHHA paspsana
(T.€. IJ1d 3aKUTaHUA JIAMIIBL), U, C JpPY-
IO CTOPOHBI, OT'PAHUYHBAIOT TOK Pa3-
psga Ha ypOBHE, TPEOyeMOM JJIsI HOP-
MaJIBHO¥M paboThI 1aMiibl. KOHEYHO JKe,
BO BpPEMEHA IIE€PBBIX JIIOMHUHECIIEHT-
HBIX JIAMIT HU O KAKOH IIOJTYIIPOBOAHHU-
KOBO¥ 3JIEKTPOHHUKE peYb HE IIIa, U
MOJKIIOYAJINUCh OHU MO CTAHJAPTHOM
cxeme (cm. puc. 1).

HemocTaTkyu TaKOH CXEMBbI OYE€BHU/IHBL:
OostpIIMeE rAadapUTHI U MACCA JPOCCEI,
HAIMYHE 3JIEKTPOMEXAHHUYECKOTO 1€~
MeHTa — craprepa, Hu3kui KIIJI KoHcT-
PYKUMH M3-324 PE3UCTUBHBIX NOTEPb
3Hepruu B jgpoccene. Kpome TOro, ara
CX€eMa BeCbMa YyBCTBUTC/IBHA K YPOBHIO
MUTAIONIETO HAIPSKEHUA, U IIPH €TO
3HAYHUTEJIBHOM CHIJKEHHH J1amIia
MOXKET BOOOIIe He 3akeuybcsi. Ho, He-
CMOTPsI HA BCE HEJOCTATKH, TAKAs CXe-
Ma ObUIA U OCTAETCS CAMOM PaCIIpPO-
CTPaHEHHOMH U B HACTOSIIEE BpeMs, I10-
CKOJIBKY IIPOCTA U IOCTATOYHO JICIIEBA.
Kpowme Toro, B cury BeICOKOTO KIIJI cO6-
CTBEHHO CaMOM JIAMIIBI, CYMMapPHBIN
KITI KOHCTPYKIIUM OKa3bIBAECTCA 3HA-
YUTEJIbHO BBINIE, YEM, HANPUMEDP, Yy
OOBIYHOM JIAMIIBI HAKAJTUBAHUS TOM K€
MOITHOCTH. IIepBbI€ 3/IEKTPOHHBIE ITyC-
KOPEryJIupyolIyie anmnaparsl I10sABHU-
JIUCH elné B 60-e rogsl XX BEeK4, HO B CH-
JIy JOPOI'OBH3HBI M OIPAaHHUYEHHOCTH
cpepsl IPUMEHEHUSI OHH HE TTOJIYIWIH
LIIMPOKOI'O PACIIPOCTPAHEHHSL.

C MOSIBJICHUEM B HAIIIH JHU MHOXECT-
B4 PA3JHUYHBIX MPUOOPOB, HYXKAAIO-
IIUXCS B UICTOYHHUKAX CBETA, CTAPasi 10-
Opast TIOMHUHECIICHTHAS JIaMIIa ITOTy4YU-
J1a CBOE BTOpOE poskacHHE. KaKOBBI ke
cepbl IPUMEHEHHUS JTIOMHHECLIEHT-
HBIX JIAMII ¥, COOTBETCTBECHHO, YCT-
pO¥ICTB /I yIpasiaeHuss umu? Bor

TOJIBKO HEOOJIBIIASI 4aCTh IPHUMEHE-
HUI, I/I€ MMO/ICBETKA HA OCHOBE JIIOMHU-
HECLICHTHBIX JIAMII C XOJOJHBIM KaTO-

JIOM 32BO€EBAJIA IIPAKTUYECKHA A0COJIIOT-

HBIE ITO3ULIMH:

® PDA;

@ CKaHEPbI ¥ KOIMTMPOBAIbHBIE AIIIIAPATDI;

@ 1H(POBBIE KAMEDPBDI;

® HOYTOYKH U IUIOCKOIIAHEJIbHbIE MO-
HHUTOPBI;

o POS-TrepMuHaIbr;

® IIO/ICBETKA IIKAJ U HMHAUKATOPOB B
Pa3THYHBIX IPUOOPAX.

B COBpEMEHHBIX JIAMIAaX C XOJO/-
HbIM Katogom — CCFL (Cold Cathode
Fluorescent Lamp) HUCIIOAB3YIOTCA TE
JK€ TIPUHIUIIBI paboThl, 4YTO U B IIEP-
BBIX JIAMIIAX JJHEBHOTO cBeTa. EquHCT-
BEHHOE€ CYyIIECTBEHHOE OTJIHUYHE 3a-
KJIIOYAETCS B CXEMeE, 06eCIIeYnBaronien
BO3HHUKHOBEHHE U NOAJIEPKAHUE IUIA3-
MEHHOT'O pa3psiia BHYTPHU KOJIOBI J1aM-
npl. Takue yCTpoOMCTBA NOJYYHIH Ha-
3BaHHUE «JPAUBEPHI JAMII C XOJIOJHBIM
KAaTOJIOM», HJIU <«3JIEKTPOHHBIN Oa-
JacT». B 3apyOexHOM JUTepaType Ta-
Kue ycTrpoucTsa u3BecTHbl Kak CCFL-
aparisepel. Ha pucyHke 2 npusejeHa
yIpoméHHasa (PyHKIHOHAIbHAA CXeMA
CCFL-gpariBepa. CoBpemenHnie CCFL-
JpayBePhl IO3BOJIUIM CYHECTBEHHO
noBeIicuTh KIIJI TIOMHUHECIIEHTHBIX HC-
TOYHHUKOB CBETA, IIPH 3TOM MaCCO-Ta-
OapUTHBIE II0KA3aTE/JIH KOHCTPYKLHH
U €€ HaAEKHOCTb YJIY4IIMIUCh HA HeE-
CKOJIBKO TTOPSIAKOB. O 6€CCIIOPHOI Ba-
sKHOCTHA T1oBbiieHuss KIII, 0oCOOEHHO
JUJISI ABTOHOMHBIX YCTPOHCTB C TUTAHH-
€M OT GaTrapey WiIn aKKyMy/JIATOPOB, 1
TOBOPHUTH HE IPUXOAUTCA. JJOCTATOYHO
BCIIOMHHTB, 4YTO, HAIIPUMEpP, B OOJIb-
muHCTBE PDA 1oJcCBETKa LIBETHBIX
auciuieeB norpebiger 10 90% MouHoO-
cry 6aTaper.

B uém jxe 3aKII04YaroTCsi OCHOBHBIE
IIPEUMYIIECTBA IEKTPOHHOIO JpanBe-
pa CCFL?

e Biarogaps BbICOKOYACTOTHOM KOM-
MyTAL[UH JIAMIIBI HMCKIIOYAETCA Mep-
LIAHUE, A TAKKE YIAETCI MUHHATIOPH-
3UPOBATH Apocceapb (TpaHchopma-
TOP) — MO-IIPEKHEMY CAMBIA I'PO-
MO3JKHI M HETEXHOJIOTUYHBIN 3JIe-
MEHT KOHCTPYKIIHH.

WWW.SOEL.RU
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e B crly TOro, 4ro 4acrora KOMMYTa-
IIUM BECbMa BBICOKA, HMCKIIOYAETCA
TaK HA3BIBAEMBIH «CTPOOOCKOIHYEC-
KUH 3(phexT>.

e CxemMa 06€ECIIEYHBAET BBICOKOBOJIBT-
HBIF MMITYJIBC IOJKUATA, TAPAHTHPO-
BaHHO 3aITyCKAIOIIXH JIAMITY C IIEPBO-
ro pas3a, 4YTO HUCKIIOYAET MEPIlaHUE
IIPU BKJIFOYEHUH.

e Biarogapsi CHIJKEHHIO ITOTEPb 06ec-
TIEYNBAETCA JIydIIas SKOHOMUYHOCTb.

UTaK, CCFL-gPANBEPbLI

Ha peIHKE UMEETCA MHOKECTBO IIPO-
JYKTOB OT PAa3TUYHBIX IPOU3BOJUTE-
JIe¥, 1 TOTPEOHOCTH B MOAOOHBIX YCT-
PO¥ICTBAX HEYKJIOHHO PACTyT. PUCYHOK
3 WUTIOCTPUPYET AUHAMHUKY POCTA IIPO-
H3BOJICTBA aIIlapaTyphbl C JIIOMHHEC-
LEHTHOM ITO/ICBETKOMH, IIPUBEJEHHYIO K
ypoBHIO 2001 1. MBI XK€ PAaCCMOTPUM
6osee nogpo6Ho CCFL-gpaiBephl KOM-
naHuu Monolithic Power Systems
(MPS) — 0JHOTO M3 JIMJEPOB 3TOI'O Ha-
MIpaBJIEHUS.

KoMnaHus IpOU3BOAUT IIMPOKUH AC-
COPTHMEHT IOAOOHBIX YCTPOMCTB, 06-
JIAJAIONINX TIOJIE3HBIMH OCOOEHHOCTS-
MU U1 Pa3pa0OTYMKOB KaK IOPTATHUB-
HBIX, TAK ¥ CTAIJMOHAPHBIX IIPUOOPOB.
Baknerme O0CO6EHHOCTH MPUOOPOB
MPS — HCHOJIB30BAHHE PE3OHAHCHOH
TEXHOJIOTUH (O €€ peaJn3anuu Mbl I10-
TOBOPHM IIO3K€) U1 HHTEIPUPOBAHHAA B
UC cunoBas yactb. OCTAaHOBUMCA IO/ -
po6Hee HAa MPEUMYIIECTBAX TAKOIO pe-
menus. bonpmuHCcTBO CCFL-MHBEPTO-
POB CTPOUTCA IO IIOJIyMOCTOBOM CXEMe
C (PUKCUPOBAHHBIM BXO/IHBIM HaIIPsKe-
HueM. MHBepTOpHl Ke MPS copepxar
IIOJTHOMOCTOBBIE CHJIOBBIE KACKAIbl, I10-
CTPOEHHBIE 110 APXUTEKTYpPe N-KaHa/Ib-
HbIX MOSFET, 4TO OOECIIeYuBaET:
® noevuuenue 3PPexmusHocmu: pe-

QJIPHOE OJHOKACKaJHOE IIPeodpas3o-

BaHHE OOECIIEYHBAET IIPEKPACHBIE

nokasarenu 3pPHEeKTUBHOCTY;
® CHuUdICeHUe HAZPY3KU HA MParc@hop-

MAmMop: UCKIIOYEHHE BBICOKOBOJIBT-

HOro 6a/IaCTHOTO KOHZAEHCATOpa

CHIDKACT HAIIPSDKEHUE Ha TPaHCHOp-

MaTOPE;
® YMeHbuLeHUe PA3mMepos: UHTErPaIs

CHJIOBOTO KaCKa/la C CUCTEMOH yIIPaB-

JIEHHUSI B OJJHOM 4YHII€ JA€T CyIIecT-

BEHHOE COKPAII€HUE PA3MEPOB KOH-

CTPYKIIMH B LIEJIOM.

B cBOgHOI TabiuIe 1 nepeyncieHbl
ocHoBHBbIE JocTonHCTBA CCFL-mparise-
poB kommnanuu MPS. g o6nerdeHus
BBIOOPA B TAO/IHIIE 2 IIPUBELEHBI OCHOB-
Hble ob6nactu npumenenus CCFL-gpaii-

BEPOB U MAaKCHUMaJIbHO COOTBETCTBYIO-
mgue 3TuM obnactam UC pupmbr MPS.

Oxno wu3 Haubomee pacIpocTpa-
HEéHHBIX npumeHenun CCFL-gparise-
poB — noacserka JKK-gucmuiees B MO-
HHUTOPAaX HACTOJBHBIX KOMIIBIOTEPOB,
HOYTOYKaX, IVIOCKOIIAHEIbHBIX TEJIEBU-
3opax. Takue aucIien TpeGyIoT OTHO-
CHTETBPHO KOMIIAKTHBIX, 3(p(DEKTUBHBIX
U HEJJOPOTUX UCTOYHUKOB CBETA.

PaccmoTpum HaubOjI€e TUIIHYHYIO
HC CCFL xommmanuu MPS — pe3onanc-
HbId nHBepTOp MP1010. JaHHAsA MHUK-
pocxema IPeACTaBIsAeT COOOM 3aKOH-
YEeHHOE pEIIeHHE I YIPaBICHUA
OJTHOW WU HECKOJBKHMH JIIOMHHEC-
LIEHTHBIMH JIAMIIAMH C XOJIOJHBIM KaTO-
goM. Ora YIC npeobpasyeT HeCTaOmIm-
3UPOBAHHOE BXOJHOE IOCTOAHHOE Ha-
NpsDKEHUE B IIEPEMEHHOE, Mo (dopme
OIU3KOE K CUHYCOHJE, VIS IO/KUTA U
MOAJAEPKAHUA CBEYEHHUS JIFOMHUHEC-
LEeHTHBIX J1aMIl. MP1010 moagep:kuBaeT
KAaK aHAJIOTOBBIH, TAK U YACTOTHBIN TH-
IIbI PETYJIMPOBKU sIpKOCTU. TpebyeMmbie
ImapaMeTpsl CBEYEHHS JIAMIIBl MOJJEP-
SKHBAIOTCS 32 CYET HATUYUA OTPHIIA-
TEJIBHOM OOpaTHOM cBA3U B Lenu CCFL.
HWHTErpUpOBAHHBIE HA €IUHOM KpPHC-
Taie B kopmyce TSSOP-20 cucrema
VIIpaBJIE€HU U CHWIOBAS 9aCTh JAIOT Cy-
IIECTBEHHBIN BBIMTPHINI 110 TabapUTaM.
IIpuMeHEHHE 3TOTO UHBEPTOPA MO3BO-
JIIET CTPOUTH CXEMBI, OOIAIA0ONIHE Ye-
TBIPHMSI OTIMYUTEIBHBIMH OCOOEHHO-
CTSAMM:

2001 2002 2003 2004 2005

Tenesu3ops!

Puc. 3. lunamuka o6-emoB notpebnenus
NHOMUHECLEHTHbIX NaHenei

@ OOJIBIIION CBETOOTAAYEH IIPH HU3KOM
3HEPronoOTPEOIEHHH;

@ MajJbIMH PasME€PaMH KOHEYHOH KOH-
CTPYKIIUH;

® HHU3KMM YPOBHEM CO3/JaBAE€MBIX pa-
JHOIIOMEX;

® MJIOM CTOMMOCTBIO HEOOXOJHUMBIX
JIOTIOJTHUTEIbHBIX KOMIIOHEHTOB.
Ha pucynke 4 npuseJeHa THUIIOBAs

cxema noaxaroyenus MC MP1010.
OcnoBHBIE cBOHCTBA MP1010:

© MHTEIPUPOBAHHBIE CHIOBBIE KIIOYH;

® BO3MOJKHOCTb IIMTAHUA OT HECTA0HU-
JIM3UPOBAHHOI'O MCTOYHHKA HaNps-
sxenueM ot 6 1o 22 B;

@ BBIXO/JHAs MOIIHOCTH 12 BT mpu Ha-
IPsDKEHUH IUTaHus 12 B;

® HaTu4He OOPATHOM CBSI3H IO TOKY U
HaIIPsUKEHUIO;

® IIPOTrPaMMHUPYEMBIA I'€HEPATOP TaK-
TOBOM YaCTOTBI;

® TEIIOBAs 3ALUTA;

® pEryJIMpOBKa HA XOJIOCTOM XO/Y;

Ta6nuuya 1. OcHoBHble gocTouncTea GCFL-ppaiisepos komnanun MPS

Pe3oHaHCHas

M03BONSET OCYLIECTBAAT HAAEXHbIA 3aMyCK Namn Npyu Nio6O TeMnepaType U B NioGbix ycnosusx. Mpu
TEXHONOrUS 3TOM ANS YNPABNEHWS 4YaCTOTOW KOMMYTALMN Nammbl He TPEGYHOTCS AONONHUTENbHbIE KOMNOHEHTbI
— MoNHOMOCTOBAS TEXHONOMMS NO3BONAET A06UTHCS NPAKTUHECKM MABANBHON CUHYCOMAANBHOM (DOPMbI

Kno NUTAIOLLETO HANPSXXEHNS, Y4TO [T MaKCUMaNbHYI0 CBETOOTAAYY Ha BaTT NOTPebnfemMoi MOLWHOCTH. 3TO
TaKXe 4enaeT HeHYXHbIM UCMONb30BaHNE BbICOKOBOMLTHBIX 6aNNacTHbIX KOHAEHCATOPOB

HECKONbKUX
namn

3awmra Bce CCFL-apaiiBepsl MPS coaepyxar BCTPOEHHYHO CUCTEMY 3aLUTbl OT KOPOTKOrO 3aMblkaHusa 1 neperpesa
Bce uHTerpansHble CCFL-apaiisepbl MPS coaepar cunoBblie NOIHOMOCTOBbIE Kackadbl, MOCTPOEHHbIE N0

Manbie apxutekType N-kaHanbHbix MOSFET, 4T0 CHWXaeT Tpebyemoe KONMYECTBO 3NEMEHTOB BHELLHEN 06BA3KY.

rabaputbl Kpome Toro, 37a nateHTOBaHHas apxutektypa MPS no3sonset co3faBath BbICOKOI(DEKTUBHBIE U

HEOpOrue peLleHms
SIPKOCTS Bce CCFL conepxar BCTPOEHHbIE aHanoroBble W LMPOTHO-UMMYNbCHbIE PEryNSTOPbl SPKOCTU, BCTPOEHHbIE
BbICOKO4ACTOTHbIE FEHEPATOPbI 11 MHTErPUPOBAHHBIE CUCTEMbI MATKOrO NyCKa/ralenns namn
MoakntoyeHne

MPS ucnonb3yet B ceoux CCFL-gpaitBepax naTeHTOBaHHYH cucTemMy 6anaHCMpOBKM TOKOB B nlamnax ¢
MOrPeLHOCTbI0 NopsaaKa 2%, 4YT0 BECbMa BAXHO NPy NOACBETKE 60MbLUMX guCnniees

Tabnuua 2. OcHoBHbie npumeHenus CCFL-ppaiisepoB n coorsercTBytowme um UC MPS

Sl S

== Saii

PDA, undpossle hoToannapatsl, BUaeoKamepsl, Boicokuit KT, manble ra6apuTbl, HU3KOE HanpsxeHue P1022A
KapMaHHble YCTpONCTBa, cuctembi GPS, konupb! nuTaHus (o1 2,6 no 6 B) npu mowHocTn fo 2 Bt MP1025
HoyT6yku 1 web-nasenu, Tablet-komnbtoTepsi, <
Boicokuit KM, HU3Kas CTOMMOCTb, He60MbLLOE HanpsKeHne
noptatusHble DVD-nneepsl, POS/ATM- ' MP1010B
S ——— nutanus (o1 6 go 25 B) npu mowHocTy go 8 B

[nockonanensHbie LCD-MOHUTOPBI, peknamHble

LIATI BbICOKOM ADKOCTH, UTAEMbIE MW MogknioyeHue HECKOHbKMX‘IJ'sI%MBI'I‘l,- CyMMapHas MOLLHOCTb 0 I\II\IAPP11OJ 38;

[IHEBHOM CBETE
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Puc. 5. ®yukynonanoHas cxema MP1010 Puc. 8. BbicoKo4acToTHbIe TpaHChopMaTopbl

Ha pucyHke 5 IpuBe/ieHa GJIOYHO-  IOJIYMOCTOB, BO3OYKIAIOUIHE IIEPBHY-
HYIO OOMOTKY TpaHcdopmaropa. Ha pu-
CYHKE€ 7 IPHUBEJEHBI 3MIOPHI HAIIPsSDKE-
HUH CXEMBIL. DIIOPA 3 — HANIPSDKEHUE Ha

MEPBUYHON OOMOTKE TpaHCHOPMATO-

e 3amuTa Tpanchopmaropa npu 0OpsI-
BE/KOPOTKOM 3aMbIKAHHH B HATPY3KE.
IIo3Bonsger u36€XaTh BBIXO/JA U3
cTposi TpaHcgopMaTopa u3-32 IIPO-

dyHKIIMOHAIBHASA cxema MP1010.

PE3OHAHCHbIA NMPUHLMN

005 MK KOPOTKOT'O 3aMbIKAHHS; PABOTbI

24

® TayMep rauleHus IIPHU pa3pbiBe B Iie-
1M JIAMIIbI;

® MATKHH CTAPT;

@ 3AIIHTA BBIXOJHBIX IENEH OT KOPOT-
KOT'O 3aMBbIKAHH.

Tabnuua 3. llapamertpsbl TpancctopmaTopos

PucyHk# 6 ¥ 7 WUIIOCTPUPYIOT 6a30-
BBI€ IIPUHIIUIIBI PA6OThl PE3OHAHCHOM
cxeMbl. YeTpIpe CWIOBBIX TPAH3UCTOPA,
[IOKA3aHHBIX HA PUCYHKE 6, 06Pa3yioT
noaHbIE MOCT. OutL m OutR — BBIXOJbI

[epBrYHas MHAYKTUBHOCTb, MKIH* 160 174
lMepBuYHan UHAYKUMA MArHUTHOrO paccesHus, MKIH* 37 36,7
BropuyHas MHAYKTUBHOCTB, [H* 1,35 12
BTOpU4HasA MHAYKUMA MArHUTHOTO paccesHns, MrH* 316 260
KoadhcpuumenT TpaHcopmaumm 92 84

*[lapameTtps! namepersl Ha 4actore 10 kly

pa, ammopa 4 — TOK B IEPBUYHOH OOMOT-
ke TpaHcdopmaropa. Pe30HAHCHBIN
LIUK/I HAYHMHAETCA B MOMEHT Ilepeceye-
HHUSI TOKOM B IIEPBHYHOH OOMOTKE HY-
JIEBOT'O 3HAYEHUA. B 3TOT MOMEHT IIPO-
HCXOJHT MEPEKTIOUEHHNE KOMIIApaTOpa,
BXO/ISIIET'O B COCTAB CXEMBI yIIpaBJie-
HUA. B 3aBUCHMOCTH OT (pa3bl TOKa,
OutL mim OutR nepexIIouaroTCs C «3€M-
JIA» HA IIHHY NUTAHUSA HA HHTEPBAJ
BpemeHHu Ton, 4TO 3aCTABJIAET TOK B
IIEPBUYHON OOMOTKE HAPACTATh HJIH
CIIaIaTh B COOTBETCTBUU C IIPEICTAB-
JIEHHOM 3mopoi. Kaxoe nepeceueHue
TOKOM HYJIEBOI'O 3HAYE€HUS BBI3bIBACT
HA4aJIO HOBOT'O PE30HAHCHOI'O IIUKJIA.
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JKOHOMMUYHAA
an"Hec“eHTHaﬂ "oncBeTKa Monolithic Power Systems
Ang nobiX cdep npuMmeHeHus

B Manble rabaputsl
B lIHTerpuposanHble cunosble MOSFET-knoun

Uue”oqﬂble nnarsi ﬂpaﬂBepaB JIIOMHHECL@HTHbIX 1amn | MMHMMyM AONOJSTHUTENbHBIX HABECHbBIX 3JIEMEHTOB

¢ xonoAHeim karogom (CCFL) MPS M BbicOKas 3KOHOMUYHOCTb 3a CHET PE30HAHCHOTO0
npuHUMna paboTbl HBEPTOPA

B He TpebytoT cTabunu3npoBaHHOro NUTaHNA
B 3awmTa cunoBbIX Lieneit no Toky

B 3awuTta TpaHcopmaropa 0T nepeHanpsiKeHnil

XapakTepucTuku
[nanasoH Ouexoynas
llsgﬂl:‘wecmo HanpsXXeHun  nnarva ans Tun Kopnyca Oco6eHHocTH
nurauus, B 3aKkasa
WuTerpuposanHbie MOSFET-knto4m
KOoHTpOsb TOKa 1 HanpsXeHus
MP1015 1 fill-22 EVO00tH TS50p20 3alyuTa 0T paspbiBa/3amblKaHus B LENW Harpy3Ku
MnasHbIl 3anyck/ralieHne namnbl
MapannensHas pa6ota go 30 namn (150 BT)
TSSOP28 PerynupoBka ToKa 1 HanpsxeHns B namnax
MP1018C 30 8,0..17,5 EV0019B S0IC28W AHanoroBbIil 1 YaCTOTHbI METOAbI PErYNMPOBKN APKOCTX Namn
[naBHbIf 3anyck/ralieHue namnbl
3alnta oT pa3pbiBa/3amMblKaHusA B LENU HArpy3Ku
| NuTerpuposanHble MOSFET-knto4m
| MP1022A 1 1,0..12 EV0002 TSSOP20 HWaK0e HanpSIXEHHe NUTaHMS
WHTerpuposanHble MOSFET-kntoun
MP1025 1 3,0..55 EV0004 TSSOP20 HWaKoe HanpSIKEHHE NUTaHWS

06nactu npuMeHeHus
put .

cs L = £ [ j_
< T N M [Toacsetka ana ycrpoincts PDA v gpyrmx nopTaTuBHbIX
Batent + NPUMEHEHNI
c1 } - c7
= "EEEE J J 344 M Mopcsetka LCD-naxeneit
g3g=*LEg2E ,
8 g T M lofcBeTKA LUKAN U MHAMKATOPOB B YCTPOMCTBAX
LB R MPOMBbILLIEHHON aBTOMATUKM, ObITOBON TEXHUKM
— 1] 2| 3| 4 st‘] 6| 7 ai of 1
Enable c14

Tcwz R2
02

|

TunoBas cxema BknoYeHna gpasepa CCFL-noacBeTku
Anda nopratnsHbix yctposcTe MP1025

P S ® [POCO®T — AKTUBHBIN KOMMNOHEHT BALLUEr0 BU3HECA
RO OFT TenedoH: (095) 234-0636 * E-mail: info@prochip.ru * Web: www.prochip.ru
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Puc. 9. Ocuunnorpammbl aththexkra SRF
B TpaHcthopmaropax
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Puc. 10. Bnusuue achhexra SRF na hopmy
cUriana

DHeprusa, nepenaBaemas B JIAMILY,
IIPUMEPHO IPOIOPIMOHATIbBHA BpeEMe-
HU Ton. TAKUM 06PA30M, YIIPABJIAS IJIH-
TEJIBHOCTBIO OTKPBITHA  K/IIOYEBBIX
TPAH3UCTOPOB MOCTOBOM CXEMBbI, MOXK-~
HO PEryJMpOBATh APKOCTb CBEYCHUS

sgamiel. B MP1010 32 3Ty (DyHKIIUIO OT-

Puc. 11. Oueno4nbie nnatel MPS

Be4aeT BrIBOJ Bright, mojgayeri Ha KOTO-
peirt HanpspkeHus ot 0 1o 2 B u ocymie-
CTBJISIETCSI PETYJIMPOBKA.

TPAHC®OPMATOP

Tpauchopmarop (cM. puc. 8) — BeChb-
Ma Ba)KHAs 9aCTh CXeMbl. OH B HAauOOJIb-
IIEH CTENIEHH OTBEYAET 32 OOIIYIO IIPO-
HM3BOJUTEIBHOCTh BCEH CHCTEMBL B
JaHHOM CJIy4dae IIPU BBIOOPE €ro CIexdy-
€T PYKOBOJCTBOBATHCSI OOBIYHBIMH KPH-
TEPUAMH BBIOOpa TPAHC(HOPMATOPOB
st CCFL-unBepTopoB. Ha 9yTo HEO6XO0-
JUMO OOpaniaTh BHUMaHHE:
® OTCYTCTBHE BO3AYIIHBIX 3a30POB B

CEPJECYHHUKE — CHHKAET IIOTEPH B BU-

Jie TOKOB HAMarHUYUBAHUS;
© WMHYKIIVSA PACCETHUS BTOPUYHOM 11e-

ny i OOJIBIIMHCTBA IPHIOKEHUHN

JIOJDKHA OBITH He 6051ee 260 mIH;
® BTOPUYHAS PE30HAHCHAA YaCTOTA

(SRF) nomxHa GBITh HACTPAUBAEMOM.

B Tabnuue 3 nNpuBeJEHBI IaPaAMETPhI
JBYX TPaHC(HOPMATOPOB, XOPOIIO CO-
mracyromuxcs ¢ MP1010 B cxeMax 1mog-
CBETKU 14-TIOMMOBBIX ITAHEJIEH C Ha-
MPSPKEHUEM ITUTAHuA OT 9 10 22 B.

BropuyHas pe3OHAHCHAs 4acToTa —
Second Resonance Frequency (SRF) -
SIBJISIETCST KPUTHYECKH BAJKHBIM I1apa-
METPOM JUIS MPABHUIBHOTO (PyHKIIHO-
nuposanusa MP1010. Paccmorpum 1io-
3TOMY IIPHUHIIUII €€ ONPEJEIECHU MO/
po6Hee. [l onpenenenusa SFR cienyer
1oAaTh C (PYHKIIMOHAIBHOI'O I'€HEPATO-
pa C BHYTPEHHHUM COIPOTHUBJIEHHUEM
50 OM CHHYCOMJAJIbHOE HAIIPsLKEHHE
Ha IEPBUYHYIO OOMOTKY TpaHCchopma-
TOpa, KOHTPOIUPYS IIPH 3TOM OCIIHJI-
sorpadoM HANIPsLKEHUE HA IEPBUYIHOM
06MOTKE KaK (DYHKIIMIO YaCTOTHI I'eHe-
paropa. U3MeHss1 4aCTOTy B MPeEAeIax
ot 40 kIt g0 1,2 MIT], MOXHO HAOIIO-
JaTh HAa OCHWJUIOTPAMME ITPOBAJIbI HA-
MPSDKEHUsST — 3TO U €CTh IPOsIBICHUE
acddexra SRE.

Ha pucyHke 9 nmpuBeI€Hbl OCIIHIIIO-
IPAMMBI PE3YJIBTATOB UCIIBITAHUMI TPAH-
copmaropos TOKO, FDK u Tpancdop-
martopa ¢ npoodiemuor SRF-xapakrepu-

crukor. Kak BUJIHO, TPaHC(HOPMATOPEI
TOKO HE MMEIOT CKJIOHHOCTH K OIH-
caHHOMY 3(@EKTy, B TO BpeMs KaK
TpaHncpopmatopel FDK uMeOT ABHO

BBIPKEHHBIH IMPOBAJ HA YaCTOTE
780 kIl Ha IpaKTHUKe 3TO HE BIUAET Ha
pa6oTocrnoco6HOCTh cxXeM Ha 0ase
MP1010. Y npo6ieMHOro Tpancdopma-
Topa 3ameTHbI SRF-a3ddexr Habmoma-
ercst Ha vacTore 565 KlII, IMo4TH Kpar-
HOI 6230B0¥1 (60 KIIx). DTO 3acTaBIAET
MP1010 paboTaTh B pe;KMME, KOTI/Ia I10JI-
HOE€ BBIXOJHOE HAIPSLKEHHUE IUTAHUA
MIPUKIAIBIBACTCA K IEPBUYHOM OOMOT-
Ke TpaHchoOpMaTopa B MOMEHT IIe-
pexosa TOKAa B HEH uYepe3 HyJIeBOE
3HaueHue. TAKOI pesKUM pabOThI BBI3bI-
BA€T 3HAYUTE/IbHBIC HCKAKEHHs (op-
MBI BBIXOJHOTI'O HaIpspKeHMs. OCuui-
JIOTPaMMa, WUIKOCTPUPYIOIIAsA HCKaXKe-
HUS (pOpPMBI CUI'HA/IA, IPUBEJEHA HA
pucyske 10 (cpaBHuTe (HPOPMY CUTHAIA
Primary I ¢ (popmMO¥t aHAJIOTHYHOI'O CUT-
HaJIa HA PUC. 7).

B uenom CCFL aparisepsl oT MPS —
3TO JEHUCTBHUTE/IBHO OITHMAJbHOE IO
COOTHOWIECHUIO IIeHa/3(PPEKTUBHOCTD
penreHue Jiist pa3padoTOK C MEPCIIEKTH-
BOM BBIITYCKA 3HAYHTEIbHBIX NAPTUMN
HU3JIETUH, TTOCKOJIBKY NPU BIIEYATIIAIO-
IIUX XAPAKTEPUCTHKAX OHH HEJOPOI'U
M TEXHOJIOTUYHBI B MAaCCOBOM IIPOM3-
BOJICTBE.

HeCOMHEHHBIM IUTIOCOM JIJIA TI060T0
pa3paboTIHKA ABIACTCA XOPOUIUH YPO-
BE€Hb MH(POPMAITMOHHON IIO/JIEPKKH.
Ha caiire kommanuu [1] Bcerga aocCry-
IICH AKTYAJIbHBIH KaTaJIOI' IPOJYKTOB,
CcoepKaIMi HX OINHCAHHE M OCHOB-
HBIC XaPaKTEPUCTHKU. PyKOBOJCTBA 110
MIPUMEHEHHIO U OLIEHOYHBIE IUIATHI (CM.
puc. 11) ectb y OpHUIIMAIBHOTO IUCTPHU-
oproTopa MPS B Poccuu — KOMITAHUUA
IMPOCO®DT. OHa K€ OCYIECTBIACT H
TEXHUYECKYIO IOJJEPIKKY BCEX IMPOTYK-
TOB MPS.

K coxaneHuro, B paMKaxX O3HAKOMH-
TEJIBHOM CTATHH CJIOKHO YMECTUTD BCIO
uH(OpMaALUIO, HEOOXOAUMYIO pa3pa-
GOTYHUKY /UIsI OIITHMAJIBHOI'O BBIOOPA

WWW.SOEL.RU
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HHBEPTOPA U €TI0 BHEUIHEH <«OOBI3KH».

3a npeeraMmu 0630pa OCTATUCH ITPUH-
LIUITBI PErYIMPOBAHISI HHBEPTOPA B pe-

JKMME XOJIOCTOI'O XOZa, METOAUKA pac-
4éTa TEIUIOBBLIC/ICHUS, PEKOMEH/IAITHH

IO B3AMMHOMY PACIIOJIOKECHHUIO 3JIC-
MEHTOB BbICOKOBOJIBTHOM II€MIH HA ILIA-

TE, METOAHKA onrTuMu3anuu ey CCFL

II0 MOIIHOCTH B HAI'PY3KE€ U MHOIO¢€

apyroe. OJHAKO MOKHO HaJEAThCS, YTO

3TA CTAThA HOCIYKHUT CBOCOOPA3HOM
OTIIPABHOM TOYKOM, IIOMOTAIOIIENA B
OPUHATUU PEIICHUS.

HemHoro o xkomnanuu MPS
Monolithic Power Systems (MPS) —

KOMNAHUA, CReUUANUSUDYIOUWAACA HA

AHANO20BBIX U AHAN02080-UUPPOBCHIX

XK-TeneBusop Samsung
(o5 peKop.quﬁ AuvaroHasnbro

HOXHOKOpelckas KomnaHus Samsung
NMPOAEMOHCTPUPOBana CBOK O4YEpPefHYIo
pa3paboTky — XWAKOKPUCTANIMYECKUA Te-
NIEBU30P C AmaroHansio B 82 pwoinma. lMo
YTBEPXOEHUAM pa3paboTHMKOB, Ha TEKy-
LUMA MOMEHT HOBUMHKA $BASETCS CambiM
6onblumm XKK-gucnneem B Mupe.

[Mpu paspaboTke ycTporcTea UCMNoNb30-
Bas/IUCb CTEKNAHHbIE MOANOXKU pasMepom
187 x 220 cm, Npou3BefEHHbIE HA NUHUK
CeflbMOro nokoneHusi. Takum o6pasom, u3
OOHOW MOANOXKN MOTYT ObITb U3roToBME-
Hbl cpasdy [ABe 82-Al1MOBbIE XUOKOKPU-
cTtannuyeckue naHenwu. NpepcraBneHHbIn
Ha BbICTaBke TeneBu30p nogdepxusaet
paspelieHne 1920 r 1080 nukcenen. 3710
nossonsetr 6e3 npeo6pas3oBaHUn BbIBO-
OVTb Ha Hero BUAeon3obpaxeHne camoro
BbICOKOTO Ha CEerofHs paspelueHus -
1080 cTpok (B TakoM chopmaTe nepeparoT-
ca uudposblie Tenenporpammbl HDTV).
fApkocTb cocTaBnseT 600 ka/mM2, KOHTpPacT-
HocTb — 1200 : 1. YcTponcTBo oTnn4aetca
MaJieHbKVM BpPEMEHEM OTKMuKa, CoCTaB-
nAWMmM BCcero 8 mc, 1 60MbLINM YITIOM
0630pa, gocturatwowmm 180° (nogaepxu-
BaeTca (upmMeHHas TexHonorus Su-
per Patterned-ITO Vertical Alignment,
S-PVA). Paamepbl XXK-naHenu paBsHbI
1875 x 1080 x 45 mm.

Cnepyetr po6aButb, 4YTO KOMMaHUA
Samsung aBnseTca Takxke paspaboTHMKOM
MepBbIX B MWUPE XUAKOKPUCTaNIMYECKUX
aucnnees ¢ guaroHanamu B 40, 46 u 57
[IOIMOB, KOTOpble OblNW NPEefCcTaBneHbl B
aBrycte 2001 r., oktabpe 2002 r. n gekad-
pe 2003 r. cooTBeTcTBEHHO. KcTatu, 46-
AloiMoBas Mopenb HeJaBHO nocfynvma B

npogaxy no ueHe B 10 000 gonnapos CLUA.

CUNOBBIX UHMEZPANBHBIX CXeMAX Ol
nosvuuarouux u noruxcarouux DC/DC-
npeoopaszoseameneti, ayouoycuiume-
aett knacca D, CCFL- u LED-0paiieepoa.
Tonoenoit ogpuc Komnarnuu HAxXo00UMCsA
6 2opooe Jloc Iamoc, Kanrugoprus,
CIIIA.

Mnozue mpaouyuorHsle npou3eoou-
menu amano2o06svlx HC ucnsimoiéarom
CNOAHCHOCINUL NPU NONBUNKAX UHMeZPU-
Posams CunosvLe KOMNOHEHNbL U YNPa-
BNAIOUWYIO NO2UK)Y 6 eOuHslli uun. B
pesynomame HemexHoN02UUHO20 U320-
moe/leHUs NOOOOHBIX cucmem aubo no-
JYUAIOMCSL HeoonyCmumo
KPYNHBIX 2a0apumos, 1ubo He yoaémcs
usbexncams 3HAUUMENbHBIX NOMePs
MOULHOCU 8 KPUCMAJINE U, KAK C/LeOCT-

uzoenus

Hosoct™m mumpa News of the World HoBocTn mumpa

O ctoumocTu XXK-Tenesusopa ¢ guaroHa-
b0 B 82 AroriMa 0CTaAETCA TONMbKO Aoranbi-
BaTbCA.

http://www.terralab.ru/

Panasonic nnaHupyet
3axBaTuTb 40% pbiHKa
nna3sMeHHbIX naHenewu

Matsushita Electric Industrial, nssectHas
6onblle no 6paHay Panasonic, o6basuna
O TOM, 4YTO 3aKOH4YMna pacLlmMpeHne npo-
nasofacrtea PDP-naHenen Ha BTOpOM 3aB0O-
ne B ropoge Mbapaku. CornacHo Havanb-
HOMY NriaHy no passutuio abpuku, exe-
MeCAYHOEe MNPOU3BOACTBO [HOJMKHO 6bIN0
coctasnate 80 000 naHenen K anpento
2005 r., HO POCT NPOM3BOACTBA MPUBEN K
YBEMYEHNID MECAYHOr0o KOMYecTBa Bbl-
rnyckaembix naHenen Ha 20 000, 4TO Mo3-
BONWUIO 060rHaTth NiaH Ha YeTbipe Mecaua
Brepéa.

[MonynapHOCTb MNNas3MeHHbIX naHenewu,
Kak Aamolimx Hamboriee BbICOKOE KayecT-
BO U306paxeHns, CTaHOBUTCS BCE BbiLle U
B AnoHuK, 1 3a npegenamu 3To BbICOKO-
TEXHONOrNYHOM cTpaHbl. ECTb ewé mMHoro
He [0 KOHLa peLUéHHbIX npobnem B cihepe
passutTua K ynydweHusa kadectsa PDP-
rnaHenen, Takux Kak 6bICTpoe Bpems OT-
KNvKa, LWWMPOKuK yron ob63opa u KadvecT-
BEHHas LBeTonepefaya. Ho TtexHomoruu
YNyYLIAOTCA, U, B KOHEYHOM CHETe, 3Tu
NPensaTCTBUA He ABNSIOTCH HENpeoponu-
MbIMMU.

OxwupaeTtca, 4TO B cCKOopoMm 6yayliem
nnasmeHHble naHenu 6ygyT BCE 4alle u
yallle UCnonb3oBaTbCca B 6U3HECe, Mefu-
UMHe, obpas3oBaHUM U MHOTUX [PYrux
cthepax. STOT nmpouecc Hayancs OTHOCU-
TesnbHO HelaBHO, HO YXXe UOET NOJIHbIM XO-
oM.

sue, nepezpesa muxpocxem. OOHAKO
MPS ycnewtno pewuna 3mu npooremol
onazooapsa unmezpauuu 6 pPamrKax
cmanoapmmno2o CMOS npouseoocmea
BiCMOS-cuznanvholx mpan3ucmopoe
C 8bICOKOIPPEKMUBHBIMU CULOBBIMU
DMOS (Dual-channel MOSFET) mpan3u-
CMopPamL 10 MEeXHONO2UL, AGNAIOULCIICA
HOY-Xay komnanuu. MPS — uodednvhuiii
npumep UHHOBAUUOHHOU KOMNAHUU,
8bINYCKAIOWell NPOOYKUUIO HA 346004X
KOHMPAKMHOLIX NPOU38ooumeneli u npu
Imom 8araoeroueti COOCMEeHHbIMIU YHU-
KANbHBIMU MEeXHOLO2UAMU NPOU3E00-
cmea.

JIUTEPATYPA

1. www.monolithicpower.com. @

B anpene 2004 r. Hayan MpPOW3BOACTBO
37, 42 v 50-a10MMOBbIX MaHenen BTOpoW 3a-
BoA B . Wb6apaku. VYxe B okTa6pe
2004 r. c KoHBevepa 3Ton habpuku coluna
nepeasi 65-gonmoBas Mofene. A B Hos6pe
2005 nna3meHHble naHenu 6yaeT BbinyckaTb
eLé oVH HOBbIV 3aBOA, KOTOPbIV MOSBUTCS
B ropoge Amaracaku.

K mapTy xe 2006 r. KoMnaHva nnaHupy-
eT yABOWUTb MPOU3BOACTBO MIA3MEHHbIX
naHenen ¢ uenbto 3axsatutb 40% Mupo-
BOro pbiHka PDP.

http://www.hifinews.ru/

MapgeHnsa ueH
Ha XK-gucnneu oxupaer
komnaHusa LG.Philips

Komnanusa LG.Philips LCD coo6Luuna, 4to
LieHbl Ha XXWUOKOKPUCTaNNMYeckue aucnnen
CHM3STCA B 4YeTBEpPTOM KBapTane Ha
10...15%.

Momumo atoro LG.Philips nporHosupyet
NpoOAo/KEHNE MafjeHuss LeH B NepBow
nonoeuHe 2005 r. ewé Ha 15...20%. 3T10
CBA3bIBAETCH C MEpeHacCbILEHNEM pbIHKa
NpoayKLVeNn, NOCKONbKY NOTPebuTenu B no-
cnepgHee BpeMsi HEOXOTHO MOKYNalT AOPo-
rocTosLLMe TeneBn3opbl C MIOCKUMU 3Kpa-
Hamu.

B 3asBneHun cdmHaHCOBOro pykoBOACTBa
KOMMNaHUM roBopuTcs: «Ha AaHHbI MOMEHT
NPOAOSIXAETCA COKpalleHue LeH B KBap-
TanbHOM uUcHucneHnn. Mbl oxugaem, YTo no
CPaBHEHWIO C HALLMM MPEeQbIAYLLMM NMPOrHO-
30M, B 4YeTBEPTOM KBapTtane 2004 r. ueHo-
BOW «NOTOMNOK» CHU3uTcs Ha 10...15 npoLeH-
TOB».

Ho6aBum, 4TO B TPETLEM KBapTasie LieHbl
Ha XXK-gucnneu npoussogctBa LG.Philips
cokpaTtunucs Ha 20%.

http://www.hifinews.ru
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Xuakokpucrannuyeckue gucnnen
OTKpbITOro TUNA
tupmbl Planar Systems

Bukrop Xpaaukuu (Mockga)

B ctaTtbe npeacTaeneHbl XKK-gucnneu oTkpbiToro Tuna cepum LA

C aKTUBHO-MaTPU4HOW afgpecauuent, npegHasHa4yeHHble AN YyCTaHOBKU

B 19-A10/MOBbIE KOHCTPYKTUBbLI U MOAXOASLLME ANl CAMOro LUIMPOKOro
CreKTpa NpPUMEeHEeHUsl — OT NMPOMbILLIIEHHOro 060pYAOBaHUSA [0 TOProBbIX
aBTomaToB. OnucaHbl Kak 06bI4Hble AUCTIEeN, TaK U JUCTIIEN, CHAGXKEHHbIe
CEHCOPHbIM 3KPaHOM eMKOCTHOTO U Pe3UCTUBHOrO TUNa.

C cepeaunbl 90-X TrOJOB aHAJTHUTHKA
MIPEACKA3BIBAIOT CKOPOE BBITECHEHHUE C
PBIHKA MOHHUTOPOB C 3JIEKTPOHHO-TyYe-
BeIMU TPyOKamu (BJIT) MOHHMTOpaMH,
BBIIIOJTHEHHBIMH Ha OCHOBE KH/IKOKPH-
crammnyeckor (OKK) Texnonoruu. Co-
IJIACHO OIIEHKaM, KOHKYyPEHTOCIOCO0-
Hble KK/l 1O/KHBI UMETh CJIEAYIOIINE
XAPAKTEPUCTUKU: Pa3Mep I10 JHaroHa-
au — He MeHee 15 monmosn (38,1 cm),
XGA-popmar nzodbpaxkeHus (paspemie-
Hue 1024 x 768 MUKCEIOB), yroj 0630pa
140°, spxocte 200 K1/M* 1 HEOOJIBIIYIO
IOTPEOISIEMYI0O MOITHOCTb. M BOT, Ha-
KOHEII, 3TU IPOTHO3bI COBIBAIOTCA. B
3amagHoii Esporie KK yxe B 2003 1.
BBIIIUTH HA IIEPBOE MECTO 10 OOBEMY I10-
CTaBOK (KaK B JICHEKHOM, TaK 1 B IITYy4-
HOM BBIDKEHUM), onepeaus DJIT-ycr-
porictsa. llener Ha JKK-MOHHUTOPHI IIPO-
JOJKAIOT CHIDKATBCHA, HE OCTaBJIAA
COMHEHUS B TOM, YTO TEHIECHIIUM, Xa-
PaKTepHEIE UL 3aM1aJHOEBPOIIEHCKOrO
PBIHKA, PACIIPOCTPAHATCA U HA BocTou-
Hy10 EBporry.

IIuporue Bo3moxkHocTu KK/ 1mo-
3BOJIIIOT IIPUMEHATh UX B MHEMOpPMaA-
IIMOHHBIX KHOCKAaX, TEpMHHAJIAX, B
IPOMBIIIJIEHHBIX CTOHKAaX B COCTABE
CJIO)KHOTO OOOpPYZOBAaHHA. YCTAHOBKA
CEHCOPHBIX 3KPAaHOB 3HAYUTEIbHO
yIpomaeT paboTy M YCKOPSAET BBOJ
JaHHBIX, IIO3BOJISIA padOTaTh C CHUCTE-
MOM /IAK€ HEIIOJATOTOBIEHHOMY IT0JIb-
30BaTEJIO.

«Planar Displays Are Everywhere!» (quc-
wieu Planar MOryT CIy»KUTh Be3ae!) — 1o/
TAKHUM JIO3YHIroM pupma Planar Systems
(www.planar.com) IpUHsUIA YJ44CTHE B
MEXIyHAPOAHON BhIcTaBKe Electronica
2004 (MrouxeH, I'epmanus). 3a rmocies-
Hue 20 ner xommnaHus Planar Systems

nposBHiIa CceOd B Ka4ECTBE IIEPBOIO B
COBPEMEHHOM 3aI1aJJHOM MHPE IIOCTAB-
IHKA IIOCKONAHEIbHBIX JHUCIUIEEB,
IIPUMEHSIOMUXCA B OOJBIIMHCTBE IIPO-
MBIIUIEHHBIX U MEJUIIMHCKHUX MPHOO-
pos. Ceifyac KOMIIAaHUA OOECIIEeYHBAET
OJJMHAKOBO BBICOKOE Ka4€CTBO U TEXHM-
YECKHII YPOBEHb O(MUCHBIX M JOMAII-
HUX CHCTEM, OT yJIOCTOEHHBIX MHOI'O-
YHCJICHHBIX HATPaJ HACTOJIbHbBIX MOHH-
TOPOB U JKK-Tes1eBU30pOB /10 JUCIUIECB
6onpmoro ¢opmara ¢ BBICOKMMH 3KC-
IUTyaTAIJMOHHBIMH NapamMerpamu. JIuc-
ien Planar MOKHO BCTPETHUTD ITOBCIO-
JIy — Ha pabO4YHX CTOMAX, B CAMOJIETAX,
ABTOMOOWIAX, OOJTBHHUIIAX, TOPTOBBIX
apromartax, A3C.

O CTpPYKType KOMIIAKTHBIX TOH-
KOIUIEHOYHBIX 3JIEKTPOJIIOMUHECLIEHT-
HBIX JHUCIUIEEB U UX PA3HOOOPA3HBIX
NPUMEHEHUAX (IIyJbTHI yIIPABIECHUS
OpOUTANBHON CTAHIUEH, CHCTEMBI
PETUCTPALIHU M THATHOCTHKH 3JIEKTPO-
BO30B M TEIUIOBO30B, CHCTEMbI HABUI'A-
UM, MEIUIIHHCKHE MOHHUTOPBI, KOH-
TPOJIBHO-U3MEPHUTEIBHOE H TEXHOJIO-
ruyeckoe OoGOpyZOBAHHE) IOJPOOGHO
pacckazaHo B craTteax [1, 2]. O63o0p
JKK]] Planar ¢ OBBIIIEHHOM APKOCTBIO
(mo 1500 xg/mM*) U pacCMOTPEHHE OCO-
OEHHOCTEH UX KCIUTyaTAllMH B YCJIOBH-
SIX BBICOKOM BHEIIHEN 3ACBETKH /IAHbI B
crarbe [3].

Hapsny ¢ gpyrumu usgenusamu (KK-
JIUCIUIEM C BBICOKOM spKOCTBIO LC15,
JIEKTPOTIOMUHECIIEHTHBIE JUCILICH,
OTPAKATENBHBIN JUCIUIEH CTEPEOCKO-
MAYECKOTO HM300PAKEHUSA, UHTErPajib-
Has wiatgopma s KHOCKOB DS15i),
Ha BeIcTaBke Electronica 2004 ¢upma
Planar Systems IpoOAeMOHCTPHPOBAIA
u AM JKK]I OTKPBITOI'O THIIA C JUATOHA-

aamu 15", 17" 1 19". 9TH AUCIUIEN TIPE/I-
HA3HAYEHHBI /11 BCTPOEHHBIX IIPHUME-
HEHHUH B PO3HUYHOH TOPIOBJIE, aBTOMA-
TaxX II0 TPOJaKe OHIETOB, CTOMKAX
PErHUCTPAIIUU B TOCTUHHIIAX, MEIUIIHMH-
CKHUX INPHUOOPAX, UTPOBBIX ABTOMATAX,
JUIST TEMOHCTPAIUU PEKIAMBI Y TOPTO-
BBIX TEPMHUHAJIOB, JUIs1 CUCTEM YIIPaBJIe-
HUSA TEXHOJIOTUYECKUMH IIPOLECCAMH U
CTAHKAMH, YCTPOMCTB II€peJadu JaH-
HBIX U JP.

ITUIOCKHE TaHEJIHd dKPAHOB BBIIIOJI-
HEHBI HA OCHOBE AKTHBHOM MATPHIIBI
YIPABJAAIOMUX  TOHKOIVIEHOYHBIX
TPaH3UCTOPOB, UTO JAET BEICOKOE ObI-
CTPOAEHMCTBHE, KOHTPACT U YyIroj 06-
3opa KK/, U3MeHeHHue ONTHYECKOTO
COCTOSTHHUSI YKMJKOTO KPHUCTAJUIA JOCTH-
raeTcsi HE 32 CYET CUTHAJIOB, HOCTYIIA0-
LIMX CO CXEMBI YIIpaBIeHUs, a 61aroza-
psl U3MEHEHHIO 3JEKTPUYECKOrO CO-
CTOSIHUS 3JIEMEHTA C HEJIUHEUHOM
BOJIBT-AMIIEPHOHM XapPaKTEPUCTUKOM
(TOHKOIUIEHOYHOI'O TPAaH3UCTOPA WIH
JINO/A), BKIIIOYEHHOI'O I1OC/IENOBATEND-
HO C JKK-sauenkoi. IIpu aKTUBHOM
VIPaBJICHUH, B OTIMYHUE OT IMACCUBHO-
ro, IapaMeTPhl BOJILT-KOHTPACTHOM Xa-
PAKTEPUCTHKHM 3JEKTPOOITHIECKOTO
3 dexra OKA3BIBAIOTCSA HE CBA3AHHBI-
MH HETOCPEACTBEHHO C YIIPABJISIONI-
MH 3JIEKTPUYECKHUMH CUTHAJIaMH [4].

JIJ1s1 TOTO 4TOOBI CAENATh IOAb30BA-
Tenbckuit uarepderic KK 6onee ypo6-
HBIM, JITUCIUIEM MOTYT OCHAIIATHCA €M-
KOCTHBIM WJIHW PE3UCTHUBHBIM CEHCOP-
HBIM dKpaHOM. IIpu BLIOOpPE MOHHTOPA,
OCHAIIEHHOTO CEHCOPHBIM 3KPAHOM,
HEOOXOJUMO YYUTBIBATH OOIACTD IIPH-
MEHEHHSI MOHHUTOPA.

Ec/ii CEHCOpPHBIN MOHHUTOD Oyaer
YCTAaHOBJIEH B MH(OPMAIIMOHHOM KH-
OCKe, B MECTaX MaCCOBOI'O CKOILICHHUS
JIFOIEH, SKPAH JOJDKEH OBITh YCTOMYMB K
[apanuHaM, IPSI3U U MBUIM — B 3TOM
cJiygae pPeKOMEHIYETCs BBIOMPATh MO-
HUTOP C €MKOCTHBIM 3KPaHOM, OOa-
JAIOMIHNH CAEJYyIONMMHU XaPAKTECPUCTH-
KaMH:
® UINTEIbHOCTb HAXKATHSA: 3 MC JI/Is1 BBO-

J1a IPUKOCHOBEHHUEM IIAJIbI12;
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® CTOMKOCTb K 3a/upaM (LlaparmHaMm)

Ha TIOBEPXHOCTH: IIOBEPXHOCTH
YCTOMYMBA K BO3JEHCTBHIO IIPEAMeE-
TOB C TBEPJOCTBIO IIO IIKanae Mooca
MeHee 6,5;

HM3HOCOCTOMKOCTD: IIPH HCIIBITAHUAX
B J1a0OPATOPHBIX YCJIOBUAX 3IKPAH
BBIIEPKAI 225 MJIH. MEXAHHMYECKHUX
NPUKOCHOBEHUH;

OI'PaHUYCHUA I IIOBEPXHOCTHU: HA

paboTOCIIOCOOGHOCTD SKPAaHA HE BIIH-

SCT I'PsA3b, IIbUIb, JKUPOBBIC 3AI'PA3HE-

armocdeprl B COOTBETCTBUU C ASTM-

1308-87 (1993) u ASTMD-F-1598-95;
® BJIATOCTOMKOCTB: JKHIKOCTh Ha IIO-

BEPXHOCTH dKPaHa HE yXy/UIaeT pa-

60une XapaKTEPUCTUKH.

B TOM ciydae, ecim OT CEHCOPHOI'O
3KpaHa He TpebyeTcsa 0codast yCTONYH-
BOCTD K IIaPaIIMHAM, y/IapaM, TPSI3H, TIbI-
JIA, IPUMEHSIOTCA MOHHUTOPHI C CEHCOP-
HBIM 3KPAHOM, BBIITIOJIHEHHBIM ITO PE3U-
CTUBHOM TEXHOJIOT'UH:
® ITOBEPXHOCTD: aHTHUOIHUKOBAsI 06pa-

TBEPJOCTDb IIOBEPXHOCTH — HE MCHEE
TBEPAOCTH KapaHgama 2H;
pa6ouee ycunue — 0,05..0,49 H;

® TBEP/IOCTD, U3MEPEHHASI KPEMHUIOP-

TaHUYECKHUM KaydyKoM, — R8;
cseronepenaya (KOJIHYECTBO IIPO-
ITyCKA€MOT'O IIOTOKA CBeTA) — 78%;
MaTOBOCTB 5% (THIL);
COIPOTHUBIEHUE U30IAIIMU — 10 MOMm
pu 25 B IOCTOSIHHOT'O TOKA;
IpOorpaMMHbIe€ Jpausepsl i1 Win-
dows 95/98/Me/NT/2000/XP, DOS,

HUS, JIBIM;

XUMHUYECKAsT CTOMKOCTb: EMKOCTHOM
39KPAaH YPE3BBIYANHO yCTONYHUB K BO3-
JENCTBUIO KOPPO3HOHHO-AKTUBHOM

00TKa;

Ta6nuua 1. AM XXK[1 oTKpbITOro TMNa ¢ CEHCOPHbIMU 3KpaHaMu

BHeLUHW BUA

® M3HOCOYCTOMYHUBOCTD:
3HAKOB — HE MeHee 10° CJIOB; ITpH BBO-
Jle JaHHBIX — He MeHee 107 pas;

Win3.1, Win CEx86.

IIpu  BBOJEC

IIpumenenue uarepderica USB (Uni-
versal Serial Bus) 1s1 CBA3M ¢ KOHTPOJI-
JIEPOM CEHCOPHOTO 3KPaHa OOEeCIeqH-

TUN CEHCOPHOrO 3KpaHa

7-npOBOAHBIA peancTusHbIi FG (Film on
Glass) (LA1500RTR); 3M eMKOCTHOI# 3kpaH

7-NPOBOAHBIN PE3NCTUBHBIN FG
(LA1710RTR); 3M emKoCTHOM 3KpaH

3M-emKoCTHO

(LA1500RTC) (LA1710RTC)
WHTepcheiic CeHCOpHOTO 3KkpaHa lporpamma, ynpasnsioLias ycTporcTsom Yepes nopt USB (V\llziunjﬂgnv)s 95/98/2000/ME/XP. [nst noaaepxku Linux — o6paiarses 8
CseTonponyckaxue 78% (LA1500RTRY); no 88% (LA1500RTC) | 78% (LA1710RTR); ao 88% (LA1710RTC) [o 88%
KoHrpact (vn.) 400:1 450 : 1 500:1
Bpems onTuyeckoro oTknuka (tun.), Mc 4 (HapactaHue), 12 (cnap) 15 (Hapactanue), 10 (cnap)
CTpoyHas pa3sépTka, KI'y 31,5...60 31,5...80

Yron 0630pa (Tun.)

120° B ropuU3oHTaNbHOI NNOCKOCTH;

140° B rOpU30HTaNbHOI U BEPTUKANBHOM

170° B ropU30HTaNbHOM U BEPTUKANbHOIM

100° B BepTUKaNbHOM NNOCKOCTH MN0CKOCTAX N0CKOCTAX
SIpKOCTb MUHUManNbHAs (663 CEHCOPHOTO 3KpaHa), Ka/m? 250
Paamep nukcena, Mm 0,297 0,264
YactoTa pereHepauum uso6paxexus, Iy k 56...75

MoTpe6nsemas MOLHOCTb (3KCnnyaTaumoHHas), BT

30 (B feXYpHOM pexume 5)

40 (B BeXYPHOM pexume 5)

60 (B AeXYpPHOM pexume 5)

BxoaHoit curHan

AHanorosbIn

 AHanorosbii/DVI-D

Tpe6oBaHus K ceTut nuTanus, B/Ty

100...240/50...60

CoeMHeHS C BHELIHUMM YCTPORCTBAMMN

D-sub, 15-koHTakTHbIit, USB (BapuaHT ans
CEHCOPHOT0 3KpaHa)

D-sub, 15-koHTakTHbIA, DVI-D, USB (BapuaHT s CEHCOPHOT0 aKpaHa)

3BYKOBas COBMECTUMOCTb

BcTpoeHHas aneKTPOHMKA NOAJAEPXKUBAET BHELLHIUE aKyCTUYECKNE CUCTEMbI

XapakTepHble 0CO6EHHOCTH

AHTUGNMKOBOE MOKPbITHE, MHOTOA3bIKOBAS MOAAEPXKKA OTOOPAKEHUS JONOSTHUTENLHOM MHOPMALWMY Ha 3KDaHe

VCTOYHMK nuTaHNs

BHewwuHuit Moaynb ¢ coeguHuTenem IEC320

Paboyas nnowaab akpaHa, Mm

304 x 228 (pa3mep no avaroHanu 157

338 x 270 (pasmep no gnaroanu 17")

376 x 301 (pa3mep no auaroHanu 19")

Pa3peLueHue, nukcenos

1024 x 768 (chopmar XGA). Mopaepxka
pexumos IBM VGA; VESA VGA, SVGA, XGA

1280 x 1024 (chopmar SXGA). Moagepxka pexumos IBM VGA; VESA VGA, SVGA, XGA,

SXGA v AppleR Mac

n AppleR Mac
Fa6aputbl (LU x B x I'), MM 360 x 270 x 47 371 x 299 x 46 436 x 363 x 81
o 4 4,2 (C pe3nCTUBHbIM 3KPaHOM); 5,1 (C pesnCTMBHbIM 3KPaHOM);
Macca (aucnneit u KpenéxHas cko6a), kr 4,3 (C eMKOCTHbIM 3KpaHOM) 5,2 (C eMKOCTHbIM 3KPaHOM) 6.9

Ceptudukauns

CSA, FCC-B, CE, TUV, POCTECT

[lnanazox pa6o4mx Temneparyp, °C

0...50

TexHU4eckoe 06CNYKUBAHNE U rapaHTus

1 roa. [locTynHa npoanéHHas rapaHtus

BapuaHTbl YCTaHOBKM

B KOMNNEKT NoCcTaBKK BKNHOYEHbI
perynupyembie KPOHLUTEMHbI,
MOHTUpYeMble Ha 3afHeil naHenu, VESA-
COBMECTUMbIE 75 MM

B KOMN/IEKT NOCTaBKM BKNKOYEHbI
pPerynupyemble KpOHLUTEHbI,
MOHTUpYeMbie Ha 3afHei naHenu, VESA-
cosmecTumble 100 MM

B KOMMNeKT NOCTaBKN BKNKYEHbI
perynupyemble KpOHLITEMHbI,
MOHTUpYeMbIe Ha 3aaHei naHenu, VESA-
cosmecTUMble 75/100 mm
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Tabnuua 2. AM XK[1 otkpbiToro Tuna 6e3 ceHCOpHbIX 3KpaHoB

BHewHwit Bua

Smith Sweater®
ot b e
oMens

Qwomens
echildren

G O

KoHTpact (tun.)

400:1 450 : 1

500:1

Bpems onTU4eCKOro OTKAMKa (TUM.), MC

4 (HapacraHue), 12 (cnag)

4 (HapactaHue), 12 (cnap)

15 (Hapactauue), 10 (cnag)

CTpoyHas pa3séprka, kI'y

31,5...60

31,5...80

Yron o63opa (tun.) 1

20° B ropu3oHTanbHoi nnockocti/100° B

140° B ropu30HTaNnbHOM 1 BEPTUKANLHON

170° B rOpu30HTANILHOI W BEPTUKANBHOM

BEPTUKANbHOM NNOCKOCTH NN0CKOCTAX M/10CKOCTAX
ApKOCTb MUHVMAaNbHas (6e3 CEHCOPHOro 3KpaHa), Ki/m® 250
Pasmep nukcena, Mm 0297 0,264 ’ 0,294
Yacrota perenepauun usobpaxenus, 'y 56..75
MoTpebnsemas MOLLHOCTb (3KCnyaTauuorHas), Bt 30 (B AEXYPHOM pexume 5) 40 (B pexypHOM pexume 5) J 60 (B AeXYPHOM pexume 5)

BxoaHow curHan

AHanorosbii

Ananorosbiii/DVI-D

Tpe6oBaHusa K cetu nutanus, B/My

100...240/50...60

CoeanHeHNs C BHELUHMMI YCTPONCTBaMN

D-sub, 15-KOHTaKTHbIN

D-sub, 15-KoHTaKTHbIA, DVI-D

3ByKOBasA COBMECTUMOCTb

BcTpoeHHas aneKkTpoHuKa nopfepXKUBaeT BHELUHNE aKyCTUYECKIUE CUCTeMbI

XapaKTepHble 0C06EHHOCTH

AHTUBNNKOBOE NOKPbITUE, MHOT0A3bIKOBAs NOAAEPIKKA 0TOGPAXKEHUA JONONHUTENbHOM MH(OPMALMK Ha JKpaHe

WcTounmuk nuTanus

BHeLwHuA Moaynb ¢ coeannutenem [EC320

Paboyas nnowiaab akpaHa, Mm

304 x 228 (pa3mep no auaroHanu 15")

338 x 270 (paamep no puaroHanu 17°)

376 x 301 (paamep no gnaroxany 19°)

CTaHpapT paspeLueHus, MUKCenos

1024 x 768 (chopmat usobpaxenns XGA).

Mopgaepxka pexumos IBM VGA, VESA
VGA, SVGA, XGA u AppleR Mac

1280 x 1024 (chopmar uso6paxens SXGA). Moaaepxka pexxumos IBM VGA, VESA
VGA, SVGA, XGA, SXGA 1 AppleR Mac

[a6aputel (LU x B x I), Mm

360 x 270 x 47

371 x 299 x 46

436 x 363 x 81

Macca (aucnneit u kpenéxHas cko6a), Kr

36 4.6

5,7

CepTudhukauma

CSA, FCC-B, CE, TUV, POCTECT

[lnanasoH pa6oyux Temnepartyp, °C

0...50

TexHn4eckoe 06CNYXXMBAHNE W rapaHTUs

1 rog. [locTynHa npoanéHHas rapaHTus

BapuanTb! yCTaHOBKM

B KOMNNEKT NOCTaBKM BKNOYEHbI
perynupyemble KpOHLLTEHbI,
MOHTUPYEMbIE Ha 3aaHei naHenu, VESA-
COBMECTUMbIE 75 MM

B KOMNNEKT NOCTaBKM BK/HO4EHbI
perynupyemble KpOHLUTEMHbI,
MOHTMPYeMble Ha 3agHei naHenu, VESA-
cosmecTumble 100 MM

B KOMNNEKT NOCTaBKM BKMHO4YEHbI
perynupyemble KpOHLUTERHbI,
MOHTUpYeMble Ha 3aaHeit naHenu, VESA-
coBmecTumble 75/100 Mm

BA€T BBICOKYIO CKOPOCTH obMeHa JaH-

HbIMH.

Texuuueckue xapaxkrepucTuxu KK/
cepud LA € yCTaHOBJICHHBIMH CEHCOPHBDI-
MM 9KPaHAMM IIPUBE/IEHBI B TA0IuLe 1, a
xapakrepuctuxky KK/ 6€3 CEHCOPHBIX
3KpaHOB — B Tabmuie 2. ToHKas, KOM-
MMAKTHAsI KOHCTPYKIIHS C HEOOJIBIIIMM BbI-

BHewHWii BUA KOHCTPYKUWN XUAKOKpUCTaNnnye-
cKuX aucnneeB oTKpbitoro Tuna LA1500RTR u
LA1910RTC

JIEJIEHHUEM TEILIA U MAJIOH IOTPEO/IIEMOM
MOIIHOCTBIO JA€T YETKOE M SICHOE M30-
Opaxenue. 11 yCTAHOBKM JIMCILIEEB B
KOHCTPYKTUB HE TPEOYIOTCS JIOMOIHH-
TEJIbHBIC 32TPATHI HA JIUIIEBYIO IIAHEIb U
KpoHIITEeNHBL KOHCTpYKIMA 15-110MMO-
Boro JKK/I LA1500RTR ¢ ycTaHOB/IEHHBIM
PE3UCTHUBHBIM CEHCOPHBIM JKPAHOM H
19-mrorimoBoro KK LA1910RTC c emko-
CTHBIM 9KPAaHOM IIOKa3aHa HA PHUCYHKE.
Kpemienue crangapra VESA 1o3Bo-
JISI€T JIETKO YCTAHABIMBATH MOHUTOPBI
Ha CTEHAX, TPyOax, Ha CTOJIE, HA IOy C
HCHOJIb30BAHHUEM CHIEIIUAIbHBIX METAI-
JTAYECKUX KPOHIITEMHOB.
PeKOMEHJAUUH CHELHATUCTOB, CO-
OpaHHBIE B PYKOBOJCTBE [5], momoryr
pa3paboTyuKaM BBIOpPATHE Hauboiee
MOAXONAIIUIN TUIl AUCIUIES /IS HH-
(HOPMATTHOHHOI'O KHOCKA, 4 TAKKE 10/~
XOJANIYIO MOJIE/Ib EMKOCTHOTO HJIH pe-
3UCTUBHOI'O CEHCOPHOT'O 3KPaHa.
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KONMMNOHEHTbI

HoBocTun mmpa News of the World HosBocTn mmpa

finoHubl n306penu cnocob
co3paHusa FED-gucnnees
U3 UeMeHTa

Wccneposatenu M3 ANOHCKOTO YHWBEP-
cuteta AmaHawm (Yamanashi University) n
TOKUMACKOr0 TEXHUHECKOro MHCTUTYTa CO3-
Januv LemeHTonogobHy maccy, kotopas B
Hepanékom 6yayllemM MOXeT CTaTb OCHO-
BOW AN HEAOPOrMX MIOCKUX AUCMIIEEB, —
coobLyaet uspgaHune The Inquirer co cebii-
kot Ha Nikkei Business Daily.

Y4éHble pacckasanu, 4To CMeCb Ha oc-
HOBE OKCWAOB KanbLus U antoMUHUSA, KO-
TOPbIE UCMOMb3YITCA U B LEeMEHTE, MO-
XeT 6bITb cobpaHa B HaHoKapkac, 4em-
TO TMOXOXuA Ha ry6ky. [llo cnoeam
YYEHbIX, ecnu Takas «rybka» nopBepr-
HeTCA Xumu4yeckon o6paboTke, TO OHa
3anoNHUTCA SNEKTPOHaMU U MOXEeT UC-
nonb3oBaTtbca kak FED-gucnnen. OT7-
KpbITUE BMOSIHE MOXET CTaTb HELOPOroM
anbTepHaTUBOW KPEMHWUEBLIM HaHOTPY6-
KaMm, NOCKOSIbKY MpeuMyLLecTBO B BUne
Marsnon 3HeproémkocTu FED-3kpaHOB Ha
OCHOBE KPEMHUS CBOAUTCS Ha HET HeBe-
POSITHOW [OPOroBU3HOW CaMuX HaHOTPY-
60K. LiemeHTOCMECH, B OTNINYMNE OT KPEM-

HWEBbIX HAHOTPYBOK CTOMMOCTbLIO ThICAYU
NeH 3a rpamMm, 06xogauTcs B TbICAYN MEH
3a TOHHY. Tenepb OCTanoCh NULLb NpoBe-
CTU paboTy ANa npespalieHus pesynbra-
TOB UCCllefOBaHNUA B peanbHO AelCTBYHO-
LLYt0 MOAENb.

CNews/The Inquirer

XK-teneBusop Samsung
C peKoanoﬁ aunaroHanbro

HOXHOKOpeNckas KomnaHus Samsung
NPOAEMOHCTPMpOBana CBOK 04epenHyto
pas3paboTKy — XWOKOKPUCTaNMIMYECKUIA Te-
NIeBM30p C auaroHanbio B 82 pgrovma. [lo
YTBEPXAEHUAM pa3paboTHMKOB, Ha TeKy-
LUMA MOMEHT HOBMHKa SBMSETCA CaMbiM
60onbLumM XKK-gucnneem B mupe.

Mpu pa3paboTke yCTpWCTBa WUCMONbL30-
BaSINCb CTEKIISAHHbIE MOANOXKN pa3MepoMm
187 x 220 cm, Npoun3BefEHHbIE Ha NUHUK
celbMOro rnokoneHusa. Takum o6pas3om, 13
O[HOWN MOANIOXKM MOTYT OblTb U3roTOBME-
Hbl cpady OBe 82-A1MMOBbIE XUAKOKPU-
cTaniuyeckme naHenu. lMpeacTaBneHHbIN
Ha BbICTABKe TENeBu30p MoandepXuBaeT
paspewueHne 1920 x 1080 nukcenor. 3To

nossonser 6e3 npeobpasoBaHUil BbIBO-
AUTb Ha Hero BMaeou3o6paXxKeHne caMmoro
BbICOKOrO Ha CerofHs paspelueHus —
1080 cTpok (B TakoM dhopmaTte nepepna-
I0TCS  UMdpoBble  Tenenporpammbi
HDTV). ApkocTb cocTaenser 600 ka/m?,
KOoHTpacTHocTb — 1200 : 1. YcTpouncteo
OT/IM4aETCA MaNeHbKUM BPEMEHEM OT-
KNnKa, COoCTaBnaloWwmuM BCero 8 mc, u
60MbLLUUM yriioM 0630pa, AOCTUraloLLIUM
180 rpagycoB (nopgpepxuBaetcs uUp-
MeHHas TexHonorus Super Patterned-ITO
Vertical Alignment, S-PVA). Paamepsbl
XKK-nanenu paBHbl 1875 x 1080 x 45 MMm.

Cnepyetr [o6aBuTh,
Samsung aBnseTca Takxe paspaboTHNKOM

H4TO KOMMaHua

nepBbIX B MUPE XUOKOKPUCTAIIUHECKMX
oucnnees ¢ guaroHanamum B 40, 46 n 57
[IOMOB, KOTOpble ObiNv NpefcTaBfieHbl B
asrycte 2001 roga, oktabpe 2002 roga u
nekabpe 2003 roga COOTBETCTBEHHO.
Kctatn, 46-gioiMoBasi Mogenb HeOaBHO
noctynuna B npogaxy no uexHe B 10 000
nonnapos CLUA. O ctoumoctu XKK-Tene-
BU3opa C OuaroHanbio B 82 provima oc-
TAETCA TONbKO AOragbiBaThCs.
http://www.terralab.ru/

—
PLANAR

YETKO

INEeKTPONIOMUHECLeHTHbIe
u XK-aucnneun Planar®

NpeanbHoe pelwieHue ans
OoTO6parkeHus gaHHbIX

B MeaguvuunHe, NMPOMbILUSIEHHON
aBToOMaTuIauun, Ha TpaHcnopTe,

B BO€HHbIX cucTemMax,

MH(POPMALIMOHHbIX KMOCKaXx

PROSOFT®

MOCKBA

BE3OINACHO

Ten.: (095) 234-0636 @ ®akc: (095) 234-0640 @ info@prosoft.ru ® www.prosoft.ru
C.-METEPBYPT Ten.: (812) 325-3790 @ ®akc: (812) 325-3791 @ root@spb.prosoft.ru @ www.prosoft.ru
EKATEPUHBYPT Ten./chaxc: (343) 376-2820/376-2830 @ iinfo@prosoftsystems.ru @ www.prosoftsystems.ru
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Tenechonnbie yeunurenn n YM34
ANA ycTpoicTe 6ecnpoBofHON CBA3N

Wropb beasepxuuit (r. Kuee, Ykpauna)

Hay4Ho-TexHu4YecKas peBOJIOLUS KOCHYNach BCeX CTOPOH
XU3HeaeATeNbLHOCTH YenoBeka. He npoluna oHa MUMO 3NeMEHTHOIN 6a3bl
YCTPOWCTB CBSI3W U B YaCTHOCTM TenedOoHHbIX ycunutenein n YM34.

B 4éM-TO OHM CTanu npoLue, a B YEM-To cnoxHee. O HEKOTOPbIX TEHAEHLUSIX
pasBUTMS MUKPOCXEM TeNlePOHHbIX yeunutenen u manomMoLHbix YM34

NouAéT peyb B HaCTOsLLUEN CTaTbe.

BOJIBIIMHCTBO YCTPOMCTB 6ECIIPOBOJ-
HOHM CBSI3W — 3TO MajaorabapuTHbIE
HOCHMBIE YCTPOMCTBA C ABTOHOMHBIM
(baTaperHbIM) HH3KOBOJIBTHBIM IIMTA-
HueM. OTCIO/Ia BBITEKAET IIEPBOE TPeOO-
BaHue K YM3Y u Te1ehOHHBIM yCHIUTE-
JISIM — BBICOKast 9KOHOMHUYHOCTD (KII).
IToseimeHHbN KII MOXKET OBITH JO-
CTUTHYT IPUMEHEHHEM 3KOHOMMYHBIX
pexumoB ki1acca AB, B u D (em. [1, 2]).
[IpaBaa, €CTh U IPYrOH CIoco6, HO CHA-
4yaja, yBa)KA€MbIM 4YHTATE/lb, JAdBaAUTE
HAUAEM OTBET HA OJHUH IIPOCTOM BO-
mpoc: <410 ABISAETCSA ITABHOM (PYHKIIM-
€I, HalpuMep, MOOWIBHOTO TesedoHa?>

OTBeT TaKKe IMPOCT. B 60abIMHCTBE
cay4yaeB IaBHas (DYHKUIMA MOOGHUIBHO-
ro renedoHa, PaIMOCTAHLIMU U TI0J00-
HBIX YCTPOUCTB — 3TO MOJIYATh U JKJATh.
JKmaTh 3BOHKA WJIM MOMEHTA, KOI/IA B/Ia-
JIeJIen], aIlapaTa IMOKEIAeT CBA3AThCS C
KEeM-TH00 caM, a B CJTydae ¢ MOOMIbHBIM
TenedOHOM €IIE€ U IIOMIPATh B HIPY,
IIPOCMOTPETh AAPECHYIO KHUIY W T.IL
Bcé ocranpHOE BpeMms, a 3TO OOJIbIIAs
4aCcTh CYTOK, aIIapar BKJIKYEH, HO
MOJTYUT U KIET. B aTOM pexume OH JOJI-
JKEH IOTPEO/ISATh KAaK MOXXHO MEHbIIE
HEPTrUH, YTOOBI HE Pa3PsIKATh UCTOY-
HUK IUTAaHUA. [103TOMY OOJBIIMHCTBO
MuKpocxeM YM3Y u TeseOHHBIX YCH-
JIUTEJICH HUMEET BXOJ, YIIPABJIEHHs pe-
sxumom SHUTDOWN. Eciau Ha 3TOT
BXOJ| I10/1aTh OIpPEAEJIEHHBIN JIOrnuYe-
CKHH YypOBeHb (0ObIYHO JIOT. 0), TO €€
noTpebIeHUE CBOJUTCI K MUHHUMYMY.
ITpyu 5TOM B MOMEHTBI BKIIIOUEHMS U BBI-
KIIOYEHHSI B I'POMKOTOBOPDHUTE/IE HIN
TOJIOBHBIX TeJIe(DOHAX HE JJO/DKHO OBITh
[IETYKOB. BKIIOUEHUE U BBIKIIOYEHHE
JIOJDKHBI OBITh MSATKUMH (IUIABHBIMH).
[ 3TUX 1eJIer IIPUMEHSIOTCSA CIICIH-
QJIBHBIE 3AIIUTHI, KOTOPBIE HA3BIBAIOT
II0-PA3HOMY, HO B AHIVIMHCKOM Ha3Ba-
HUU 3THUX CXEM BCEIZA IPUCYTCTBYIOT

nBa ciosa: Click (mmemuok) u Pop (BeI-
TAJIKUBAHUE).

s 6oee MOJIHOIO MCIIOIb30BAHHUS
MCTOYHMKA NUTaHUA B YM3Y oueHnb yac-
TO MPUMEHSIETCI MOCTOBOH BBIXOJ. Kak
H3BECTHO, B YM3Y C MOCTOBBIM BBIXOJIOM
HET HEOOXOMMOCTH B PA3/IC/IUTEIbHOM
KOHJICHCATOPE B LIE€IM HATPY3KH, YTO 32~
METHO YJIy4YIIA€T YACTOTHYIO XapaKTe-
PHUCTHKY B OGIACTH HU3KHX 4acTOT. ECTh
emgé ABa CrIoco6a OTKA3aThCs OT pasje-
JIMTEIPHOTO KOHJEHCATOPA HA BBIXO/E
VYM34 ¢ OgHHUM HCTOYHMKOM ITHTAHHSL.
[IepBbIH — 3TO CO3/1aTh UCKYCCTBEHHYIO
CPEJHIOI0 TOYKY, Ha KOTOPO¥ (hopMu-
pyeTcsl NOCTOSIHHOE HAIIPSUKEHUE, paB-
HOE IIOJIOBHHE HAIIPSUKEHUS IHATAHUSA
(Vpp/2). Bropoii crioco6 — 310, UCIOJIb-
3ysl SHEPTUI0 OCHOBHOTO IIOJIOKUTEIb-
HOT'O WCTOYHUKA IUTAHMA, CHPOPMHUPO-
BaTh OTPHUIIATEIBHOE HANPSHKEHUE TOW
JK€ BeJIMYUHBI Y ITUTATD YCUWINTED IOy~
YEHHBIM JBYIIO/LIPHBIM HAIIPSKEHUEM.

TIOCKOIBKY MHKPOCXEMBI, O KOTOPBIX
unéT pedb, MOTYT HPHMEHATHCA B
YCTPOYICTBAX C BBICOKHMM Ka4dye€CTBOM
BOCIIPOU3BEJCHUS CUTHAIA, MHOTHE Te-
snedonHble yerwuTead 1 YM3Y BbIo-
HAIOTCS crepeodonndeckumu. Ecrb U
JPYTO¥ MHTEPECHBIH NpuEM. OHa U T4
JK€ MHUKpOCXeMa paboTaeT B pexUMeE
MOHO Ha BHYTPEHHUH JUHAMMUK, A IPH
BKIIOYEHHUH CTEPEO(POHUIECKHX I'OJIOB-
HBIX TeJIE(POHOB ABTOMATHYECKH ITOT
JUHAMHUK OTKIIOYAETCA M MHKPOCXemMa
nepexmogaercsa B pexxum CTEPEO.

B nociegnue rojibl MMUPOKO MPUME-
HseTcs: nu@dpoBass 06paboTKa CUIHAIA
3ByKa. [JIs1 TOrO 4TOOBI HE YCTAHABIIM-
BaTh oTAeapHbIe LIAITBI (U po-aHazo-
roBbIC IIPEOOPA3OBATENN), UX HAYAIHA
COBMENIATh C TeJIE(POHHBIMU YCHIUTE-
MU 1 YM3Y.

Hy, m HakoHell|, IOCIeJaHee — 3TO
YMEHBIIEHHE KOJTHMYECTBA JETAIEH 06-

BSI3KH, 4 IJIABHOE, rabapuTOB CaAMHX
MHKpOCXeM. BC€ onmcaHHOe BbIIIE pac-
CMOTPHUM Ha IIPUMEPAX IIATH MHUKPO-
CXEM OT Pa3HbIX IPOU3BOgUTEIEH. OCO-
OEHHOCTH 3THUX MHUKPOCXEM, UX BHEUI-
HHUH BH/JI, Pa3MEPbl U PACIIOJIOKECHUE
BBIBOZIOB ITOKA3aHO B Tabnuie 1.

Mukpocxema
cTepeotoHu4ecKoro renedoHHOro
ycunutens MAX4410 coupmbl Maxim

Mukpocxema MAX4410 ¢dupmbr Ma-
xim (rounee, Dallas/Maxim Integrated
Products Inc.) rIpeacTasisieT CO60M Tese-
(OHHBIN CTEPEOPOHNIECKUI YCHIIUTETh
C TUIaBHBIM (6€3 IETYKA) BKIIOUCHUEM U
BBIK/IFOYEHHUEM, PA3BUBAIOIIMI B KAXK/IOM
KaHajle Ha Harpyske 16 OM MOIIHOCTh
80 MBT. MUKpOCXE€Ma U3rOTABIUBACTCS B
OHOM H3 JBYX KopmycoB, TSSOP wim
UCSP (ultra chip-scale package). OCHOB-
HbIE [TAPAMETPHI, BHEIIHHHI BU/I U PACIIO-
JIOXKEHHE BBIBOJIOB 3TOHM MHKPOCXEMBbI
MOJKHO HAMTHU B Ta6/HMIIe 1,2 Ha3HAYEHUE
BBIBOJIOB — B TA0/IH1IE 2. BEIBO/IBI KOPITYCa
UCSP crpyriimupOBaHbl B PABI X CTOIOLBI
B BUJIC MATPHIIBI, U KX HOMEPA COCTOAT U3
OYKBBI, KOTOPasA COOTBETCTBYET CTPOKE
(psAny), ¥ LM PBL, KOTOPAss COOTBETCTBYET
cronouy (cM. Tabmuiy 1).

Mukpocxema MAX4410 umeer 3ama-
TEHTOBAHHYIO (pupmori MAXIM apxwu-
TekTypy DirectDrive. [l1aBHOI 0COG€EH-
HOCTBIO 3TOH APXHUTEKTYPbI ABJIACTCS
TO, 9YTO OHA UMEET OJHONIOIAPHOE I10-
JIOXKUATEIbHOE HAIPSIKEHUE MUTAHUA U
copepxur cxemy CHARGE PUMP, koTO-
past 06eCreYruBaeT ABTOHOMHOE I1OJIy-
YEHHUE BTOPOTO, HO YK€ OTPHULIATE/IHHO-
ro, HAIIPSDKEHUS ITATAHUA I BBIXO/I-
HBIX K4aCKaJOB MHUKpocxeMbl. Cxemy
CHARGE PUMP B OT€YECTBEHHOM TeEX-
HUYECKOM JJOKYMEHTALMH U JIMTEPATY-
pe IIPUHATO HA3bIBATH CXEMOM BOJIBTO-
po6aBku. Apxurekrypa DirectDrive,
06ecreqnBaIoas JBYIOIPHOE ITUTA-
HUE BBIXOJHBIX KACKaJOB, ITO3BOJIAET
OTKa3aThCSI OT PA3/AETUTEIbHBIX KOH-
JICHCATOPOB HA BBIXO/JAX.

OYHKIIMOHAJIbHAS CXEMAa M CXeMa
BKJIIOUEHUsI MHUKpOcXeMbl MAX4410
nmokaszana Ha puc. 1. Homepa, ykazaH-
HbIE HEIIOCPEJICTBEHHO HA BBIBO/IAX, CO-
OTBETCTBYIOT HOMEPAM BBIBOJIOB MHK-
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Tabnuya 1. Oco6exnocTi U pacnonoxexne BbIBoAoB MukpocxeM YM3Y u TenedioHubIX yeunurenei

KOMIMOHEHTbLI

Kopnyc TSSOP ucsB MSOP TSSOP MSOP SO LQ QsopP TSSOP
Pa3mepbl, MM 5% 4:5%1 2x2x0,6 3x3x08 5x4,5x1 3x3x1 [5x4x17| 2x2x08 | 49x39x15 6,4%x44x%x0,9
Ll i L
PV LRCLK IGND
BHewHwi Bua et i e
1 pacnonoxexue BbIBOAOB o | o e
FS1 VO GND
= SHON | SCUDIFD = SDADEN.
TenedoHHbIM
TenedoHHbIi cTEpeoycUnuTENb o - TenedoHHbIRA CTEPeOyCcUnUTENb Knacca ycunuTens
GbaBanGET DirectDriwe ¢ 0AHAM UCTOYHUKOM Mocmsgvgxao:gig:::ziﬁmVMSH AB C 0AHUM MCTOYHUKOM NUTaHMA MoHohoHu4eckui Knacca D
NUTaHNs 6e3 pasfennuTenbHbIX P 6e3 pasgenuTenbHbix koHgeHcatopos | YM3Y knacca D C UMpoBbIM
TeneOHHbIM yCUnuTEnem
KOHAEHCATOpOB Ha BbIXOAAX Ha BbIXxopax ayAN0BXOA0M
(cTepeo)
HanpsxxeHue nutaxus, B 18..3,6 27..55 2555 27,56 18..24
MoHo - 1500 / cTepeo ~
BbixogHas MOWHOCTL, MBT 80 2 x 90 (Makc. 2 x 125 35 2000 23
Conpotuenexue Harpysku, Om ' 16 MoHo - 4/ cTepeo — 32 32 4 16

pocxembl MAX4410EUD B xopmyce

TSSOP. Homepa BBIBOJJOB MUKPOCXEMBI

MAX4410EBE-T B xopmyce UCSB yka3a-

HBI B CKOOKaX PAIOM C BBIBO/IAMH.
HasznauyeHue geraier:

e Cl — KOHAEHCATOP BOJBTOJ00ABKH;

e C2 — GJIOKUpPYET UCTOYHHUK ITOJIOKH-
TEJIBHOI'O HAIIPSDKEHUS 10 IIEPpEMEH-
HOMY HaIIPSLKEHUIO;

e C4 — GIOKHPYET MCTOYHHUK OTPHUILA-
TEJIbHOTI'O HAINIPSDKEHMS I10 TIEPEMEH-
HOMY HaNIPSDKEHHUIO;

e C3, C5 — pasjgenuTe/bHbIE KOH/IEHCA-
TOPBEI;

@ R1,R3 — orpaHnu4muBaronye pe3sucTopsl

® R2, R4 — pesucroper OOC.
Hanpspkenue nuranus 1,8...3,6 B no-

CTYIIA€T Ha BBIBOJBI 2 U 9 MUKPOCXEMBI

(HOMEpa BBIBOJIOB 3/I€Ch U JAJIEE yKa3a-

HbI 1711 MAX4410EUD). Cxema BOJIBTO-

no6asku (CHARGE PUMP) ¢ mOMOIIBIO

BHEIIHEro KoHzeHcaTopa C1 obecrieun-

BAET IOJIy4EHHE OTPHUILIATEIBHOIO Ha-

NPSKEHUSA TOH JKe BeTMIUHEL [ToTyyeH-

HOE TAaKUM 06Pa30M OTPHUIIATETHHOE Ha-

NPSKEHUE BBIBOJMTCS U3 MHUKPOCXEMBI

4gepes BhIBOZ, 6, (DHIBTPYeTCst KOH/IEH Ca-

TOpoM C2 M MOCTYyHAET BHYTPh MHUKPO-

cxeMbl yepes BeIBOA 7 (SVSS) s nura-

HHMA BBIXOJHBIX YyCHIUTENEH. Bcé oc-

TaJIbHOE ITOHATHO U3 CXEMBI Ha puC. 1.

Muxkpocxema YM34 SSM2250
c¢upmbl Analog Devices

Mukpocxema SSM2250 ¢upmbr Ana-
log Devices o6beguHsieTr B cebe MOHO-
donngeckuit YM3Y ¢ MOCTOBBIM BBIXO-
JoM U crepeodoHuYecKuit TeredoH-
HBIN YCHJIUTEIb. DTUM OOYCIOBIECHO
HA/IM4HUE JBYX PEKUMOB paborel: CTE-
PEO (mpu paboTe Ha TO0BHBIE Tenedo-

HbBI) ¥ MOHO (11pu pa6oTe Ha BHYTPEH-
HUI ITPOMKOI'OBOPHTE/Ib YCTPOKCTBA). B
pexnume MOHO MuUKpocxeMa pa3BUBa-
€T MOIIHOCTh 10 1,5 BT Ha Harpyske
4 Om, B pesxxume CTEPEO — no 250 mBT
Ha FOJIOBHbIE TeIe(OHBI C COIIPOTHBIIE-
HHEeM 32...600 OM (OITUMaJIbHOE CO-
nportusieHue 80 Om). [IlnanaszoH pa6o-
yux Temneparyp —40...+85°C.

OYHKIMOHAIbHAA CXEMa MHKPOCXe-
MBI SSM2250 1IoKa3aHa Ha pUC. 2.

W3 puc. 2 BUAHO, YTO MOCT C IIOCIIEN0-
BaTE/IbHBIM YIIPAaBICHHUEM KAHAJIAMHU CO-
CTaBJIAIOT /IBA BEpXHUX ycwinrerst O6a
OHM HWHBEPTHpPYyIOIHEe. MHKpocxema
SSM2250 umeer nBa Bxoga — LEFT IN u
RIGHT IN (BbIBOZBI 2 H 6), KOTOPBIE B Pe-
skrMe MOHO 3aMKHYTBI, 1 MOCTOBOJ BBI-

xoz (BbiBOAbI 13 1 11). K BeIBOAY 10 TIO71-
K/IFOYAETCA BHENIHUE KOHJIEHCATOP, KO-
TOPBIM 323€MJIIOTCS I10 IIEPEMEHHOY CO-
CTAB/IIIONIEN HEMHBEPTUPYIOIINE BXOJIbI
KaHAJIOB MOCTOBOIO yCHIHTeNs. JIBa
BHYTPEHHHX PE3HCTOPAa MHUKPOCXEMBI —
310 nenb OOC, onpezerrtronas Koaddu-
LIUEHT YCUJIEHMA BTOPOrO KaHAJIA MOCTO-
Boro ycunuresnst. Koadduiment ycure-
HUA TAKOB, YTO BBIXOJHBIC CHTHAIBI Ha
BeIBOZAxX 11 m 13 pasHel Ilpu nomage
HU3KOI'o noreHumaia (10 1 B) Ha BeiBOA 3
(SHUTDOWN) BBIXOZHBIE KACKa/Ibl BCEX
TPEX YCHIMTEIEH MHKPOCXEMBI IUTABHO
3AIUPAIOTCA, M TOTPEGIEHHE MUKPOCXe-
MbI 3HAYHUTEIHHO CHIDKAETCA. ITpu BBICO-
KOM yPOBHE YIIPABJISIIONIETO HATIPSDKE-
Hus (6onee 1,7 B) Ha 3TOM BBIBOZIE CXeMA

Ta6nuua 2. Hasnayenne Bbieopoe Mukpocxem MAX4410 dupmbl Maxim B pa3Hbix Kopnycax

1 e SHDNL  BXOJ CHTHana BHIKTIO4GHWA N1BBOTO KaHana (aKTHBHbII YDOBEHS — HU3KAT)
2 B PVpp BX0A HanpsXeHus NUTaHUs CXeMbl BONbTOA06aBKU
3 : ; cip nonoxﬁ%enbnblﬁ BbIBO/} KOH/GHCATOPA BONLTOA0GABK
4 B4 PGND Kopryc Lieneit nuTaHus MUKpoCXembl
5 o ~ CiN OTpULATENbHbIA BbIBOJ KOHABHCATOPA BOMTOR06ABKN
’ 6 D4 PVss BbIX0Z 0TPULATENbHOTO HANpPSKEHUs CO CXEMbI BONLTOA06aBKM
. 7 D3 . SVss BXoz 0TpULaTENbHOrO HaNPSXEHUS MUTAHUS BLIXOAHBIX YCUNUTENEN
8 D2 OUTL Bbixoa nesoro kaHana
9 D1 SVDD BX0z1 NONOXUTENLHOFO HANPSXKEHUS NUTAHWUS BbIXOAHBIX YCUNUTENEH
10 c1 INL Bxop nesoro kaHana
11 Cc2 OUTR Bbixog NpaBoro kaHana
12 B1 SHDNR Bxop curHana BbIKNK04YeHNA NPaBOro KaHana (akTUBHbIM YPOBEHb — HU3KMI)
13 :A1 INR Bxop npaBoro kaHana
14 A2 SGND Kopnyc curHanbHbIx Ueneit MUKpOCXeMbl
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3] LEFT OUT/BTL-

1]BTL+

- —————
Bxop nesoro C3 Ri R2
. KaHana 1Mk 10K 10k
T 2L |
Vs 18.368 o L s LEFTIN
]—
[
BYPASS
ﬂ Bl RIGHTIN [s]
Cxema

BONbTOA062BKN
(CHARGE PUMP)

Cxema ynpasneHus CMeLUeHuem
C NNABHbIM BKNIOYEHHEM W
BbIKNOYEHUEM

[ﬂ BA2

i g

2,2 MK I

Bxoa npasoro
KaHana

gl o

C5 R3 R4
1Mk 10k 10k

/{ ©
V,
INRLJ_;M) SV o
5]

[95 RIGHT OUT

(6)

Cxema
nepeKnioyeHus
PeXuMoB

4] SE/BTL

Cxema ynpasnexus
CMELLIEHHEM C NNABHbIM
BKNI0HEHUBM-BLIKNIOHEHIEM @)

3] SHUTDOWN

Puc. 1. DyHKYMOHANbHAA CXEeMa W cXeMa BKN4eHus mukpocxembl MAX4410

thupmbl Maxim B kopnycax TSSOP u UCSB (Homepa

VIIPABJICHUS HANPSLDKEHUEM CMEIEHUS
Ha paboTy MUKPOCXEMBI HE BIIUAET.
MuKpocxeMa COIEPKUT CXeMy Iepe-
wrouyeHuss pexxkumos MOHO/CTEPEO
(1.) 1 eni€ OUH yCHIMTENb (HUKHUM
10 CXEME Ha PUC. 2), KOTOPHIA UCIOJIb-
3yeTCsl B KAYECTBE YCHUJIUTEA IIPABOIO
KaHaJIa JyIs TOJIOBHBIX TenedOHOB. B pe-
sxume CTEPEO (1ia(.) HM3KMH IIOTEH-
IyaJ1, IO/IAaHHBIN Ha BBIBOJL 4 Yepes cxe-
My MEPEKTIOYEHHS PEKUMOB, PA3MbIKA-
€T BHYTPEHHHH KII0Y MHKPOCXEMBI U
3aMUPAET YCUIUTEIb C BBIXOAOM BTL+.
IIpu 3TOM B KQUECTBE CTEPEOYCUIUTEIISL
[ TOJIOBHBIX Tene(OHOB HCIIOIb3Y-

BbIBOJOB YKa3aHbl B CKOOKaX) Analog Devices
JOTCSI BEPXHUN W HIWKHHUH (110 (yHK-
LIMOHATTBHOH CXEME) YCHIHTEIH.
MuKpocxeMa HM3roTaB/JIMBACTCA B
Kopiryce: MSOP, koTopsrit umeeT 10 BbI-
BOJOB (SSM2250RM), uau TSSOP ¢ 14
BeIBOIaMu (SSM2250RU). Pacnonosxke-
HHUE BBIBOJIOB M OCOOEHHOCTH 3THUX
MHKPOCXEM CBE/ICHBI B TA0/IHILy 1, a Ha-
3HAYECHUE BBIBOJOB — B TA0IUILy 3.
TUIOBOE BKIIOYEHHE MUKPOCXEMBI
SSM2250RU H300pa’k€eHO Ha CXeEMe
puc. 3. Ha 3101 CXeMe TaK JKe, KaK ¥ Ha
dyHKIIHOHAIBHON cxeMme (puc. 2), B
CKOOKAaX YKa3aHbl HOMEpA BBIBOJOB
MuKpocxeMbl SSM2250RM.

Ta6nuua 3. Hasnayenue sbiBogoB MuKpocxem SSM2250RM B kopnyce MSOP (10 BbiBozoB)

u SSM2250RU B kopnyce TSSOP (14 BbiBof0B)

- 1 , NC CBO6BOAHbBIN

1 2 ’ LEF% IN Bxop neBoro kaHana

2 3 SHUTDOWN Bx‘og)nnaauo"ro BbIKMH0YEHNA (aKTMBHBIA YPOBEHb HUKNA)
3 4 SE/BTL B Bxop nepekntoyeHns MOHo (mocT)/cTepeo Td.

4 5 GND Kopnye k

5 6 RIGHT IN Bxopn npasoro kaHana

- 7 NC CBOOOAHbIN

- 8 NC CBO6OAHbIN

6 9 LEFT OUT/BTL- Bbix0g neBOro kaHana Ha Tnd./MHBEPCHbIN BbIX0A MOCTa

7 10 Vop HanpsxeHue nuTaHns BbIXOAHOMO Kackaaa

8 11 BTL+ [psimoit BbIX0A MOCTa

9 12 BYPASS BbIBO/J NOAKMIOYEHUS BHELUHEr0 Pa3BA3bIBAIOLLIEr0 KOHAEHCATOPa
10 13 RIGHT OUT Bbixog npaBoro kaHana Ha Tnd.

- 14 NC CB0O6OAHbIN

Puc. 2. dyHKuMoHanbHas cxema mukpocxembl SSM2250 hupmbi

HaszHadeHwue jJeTajei CXeMbl pyuc. 3:

e C1, C2, C4, C5 - pasgenuTeabHbIC
KOH/ICHCATOPBI;

e C3 — OJIOKUpPYET HEMHBEPTHUPYIOIIHE
BXO/Ibl YCUIUTEIIEH;

@ R1,R2 — orpanu4uBaronye pe3ucToppl;

® R3, R4 — pesucroper OOC;

@ R5, R6 — 93KBUBAJICHTHI HATPY3KH IIPH
OTK/IIOUEHHBIX I'OJIOBHBIX Tele(OoHAX
B pexxume MOHO;

@ R7 — moATATUBAIOUIAN PE3UCTOP, 3a-
JaéT BBICOKUI ypPOBEHb Ha BBIBO/JEC
SE/BTL.

Ilepexaouenue pexumos MOHO/
CTEPEO (11(.) OCymeCTBIsAETCS BbI-
KII09aTeieM, KOTOPBIH COBMEHIEH C
HE3/IOM IIOJKIIOYEHHUA TI'OJIOBHBIX Te-
nedonos X1. B pexxume MOHO KOHTaK-
THI STOT'O BBIK/IIOYATE/IA PA30OMKHYTBI, U
gepes pesuctop R7 Ha BeBOJ SE/BTL
moaércs BBICOKMH moTeHuuant Ilpu
9TOM CXE€Ma TEPEKTIOYEHHA PEKUMOB
006eCreYnBaeT BKJIIOYEHHE CPEIHETrO
yernuTenst (o (DyHKIMOHAIbHOM CXe-
Me puc. 2), u ecau Ha BeiBoge SHUT-
DOWN 6yzeTr BBICOKHMH IIOTEHIIHAT,
YCHJIUTENb PAaOOTAET HA TPOMKOI'OBO-
pUTEND, KAK YCHJIMTEIb C MOCTOBBIM BbI-
xopom. B pesxkuime CTEPEO B rueszno X1
(cM. puC. 3) BCTaBJI€H LITEKEP I'OJIOB-
HBIX TeIe(POHOB, U TeJIe(OH JIEBOTO Ka-
HaJ1a IIYHTUPYET MAJIBIM COIIPOTHUBIIC-
HueMm BbIBOJ, SHUTDOWN Ha KOpIyc,
YMEHBIIIAsI HAIIPSUKEHHE HA 3TOM BBIBO-
ne. [Ipu sTom BimrounTcs pexxkum CTE-
PEO, u cpeJHUI YyCHIUTEND (110 (PyHK-
IIMOHAJHHON CXEME) 3alUpaercs, a
BEPXHUIT U HIDKHHUIM Oy/IyT paboTaTh HA
TOJIOBHBIE Tene()OHBL

WWW.SOEL.RU
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+
c1 R o < c4 L
1Mk 20k o (10) 220”MK
L +
Bxog — @ {z] &(g) ] R
il SHUTDOWN . - 8 BA 1K Al
Kanana —— § O Tl ) ]R7
C2 R2 @) M, €3 c5 100 k
1Mk 20K J@E E(:)“TO MK 220 MK
Bxon ————=+115] EN; {
npaBoro R6
KaHana 7] (1] 1 KQ
R4 20 k

Puc. 3. TunoBoe Bknto4enue mukpocxembl SSM2250RU(RM)

Tabnuua 4. Hasnayenue BbiBofoB Mukpocxembl LM4910 dmpmbl National Semiconductor B kopnycax

MSOP, SO u LQ

IN1

1 8 Bxop kaHana 1

2 1 IN2 Bxopn kaHana 2

3 2 SHUTDOWN Bxoa curHana BbIKNIOYEHNS (aKTUBHbINA YPOBEHD HU3KNIA)
4 3 GND Kopnyc

5 4 VDD HanpsbkeHue nutanus 2,5...5,5 B

6 5 Vo3 BbIBOA CpedHet TO4KM Ans kaHanos 1 v 2

7 6 Vo2 Bbixoa kaHana 2

8 7 Vol Bbixoa kaHana 1

Mukpocxema cTtepeothoHUYECKOro
TenecoHHoro ycunurensa LM4910
chupmbl National Semiconductor
[M1aBHOM OCOOGEHHOCTHIO 3TOH MUK-
POCXEMBI SABJIAETCS CIIOCOO IIOTyYEHUS
CpEJHEN TOYKH, T.€. TOYKH, B KOTOPOH
CO3/1AETCA U TTO/JIEPKUBAETCA IIOCTOSIH-
HOE€ HAIPsKEHHE, PABHOE IOJOBHHE
HanpspkeHud nutanusa (Vpp/2).
DYHKIMOHAJIbHASA CX€Ma M CXeMa
BKTIIOYEHHSI MUKPOCXeMbl LM4910 dup-

Mbl National Semiconductor mokasana
Ha puc. 4. Homepa, yKazaHHbIE HEIIOCPE/I-
CTBEHHO Ha BBIBO/IAX, COOTBETCTBYIOT HO-
MepaM BbIBOJOB MHKpocxeM LM4910MM
u LM4910MA B xopirycax MSOP u SO.
Homepa BBIBO/IOB MHKPOCXEMBI
LM4910LQ B xopmyce LQ yka3aHbl B
ckoOKax. OCHOBHBIE TTAPAMETPHI, BHEII-
HHH BUJI U PACTIOJIOKEHUE BBIBO/IOB 3TUX
MHKPOCXEM MOKHO HAHTH B Tabmure 1,a
HAa3HAYEHUE BBIBOJIOB B TA0/IHIIE 4.

KONMMOHEHTbI

11 TIOJTydeHHMs CPEJHEN TOYKU U €€
CTAOMIM3AIUM HCIIOIb3YEeTCS CPETHUMI
YCUJIUTENb MHKPOCXEMBI, 4 CPEIHSS
TOYKA BBIBEJEHA 4epe3 BeIBOJ 6 (5) U
o603HaUeHa Kak Vo3.

Mukpocxema YM34 knacca D
MAX4295 chupmbl Maxim
Muxpocxema MAX4295 ¢dupmbr Ma-
Xim - 3TO BBICOKOIKOHOMHYHBIN
MoHodonungeckuit YM3Y xracca D ¢
MOCTOBBIM BBIXO/JJOM U IUIABHBIM BKJIIO-
YEHHEM M BBIKIIOUYEHHEM. O IIPUHIH-
nmax pabGoTel ycwiauTenen kiacca D
MOJKHO IIPOYMUTATh B CTAThaxX [1, 2].
MuKpocxeMa MMEET PEXHM MaJIOrO
norpebaenus. OHa CIIOCOOHA Pa3BH-
BATh MOUIHOCTH JO 2 BT Ha Harpyske
conporusieHueM 4 OM IIPU HATIPsDKe-
HyUU nuTanug 5 B wim 0,7 Bt npu Ha-
NPsKEHUU MuTanus 3 B. luana3oH pa-
6ounx temmeparyp —40..+85°C. Muk-
pocxema MUTAETCS OT OUHOYHOTO HUC-
TOYHHUKA UTaHuA 2,7...5,5 B. IIpu BbI-
XOJHOM MOIIHOCTH 2 BT U conmpoTus-
JICHHH HATPY3KU (TPOMKOTOBOPHUTEIS)
4 Om KIIJL cocraBnsier 87%. OmgHa U3
OCOOEHHOCTEH 3TOM MHKPOCXEMBI —
BO3MOKHOCTb IIPOTPAMMHO yCTaHAaB-
JIMBATh 4Y4ACTOTY T€HEpPaTOpa ITHI0006-
pasHoro HamnpspkeHus (125, 250, 500
unu 1000 xItr). Koagdumuent menu-
HenHbIX HcKaxkeHun (THD + N) ne
npesbimaeTr 0,4% npu Harpyske 4 Om u
yacrore MM 125 kIt ITooca pa6o-
YUX 49acTOT cocrasisier 1,5 MIt. Muk-
pocxeMa M3TOTABIHBATBCA B KOPITyCe
QSOP, xoTOopbIi uMeeT 16 BBIBOHOB.
DOYHKIIMOHATBHAA CXEMA MHKPOCXEMBbI
MAX4295 noka3aHa Ha puc. 5. OCHOB-
HbIE IIAPAMETPHI U PACIIOJIOKEHUE BbI-
BO/IOB 3TOH MMKPOCXEMBI CBEJCHBI B

Lt
T Vi=22.5,5B AOUT [5]

-

PV,
Npegsbt
XOAHO#
Kackap

1

OouT+

MNpeasbi-
——{ X0BHO#
Kackag

b

PGND

e

(Cxema ynpasnesus
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2% Hs-. (0.6V,y)
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— 1] . Vo
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Puc. 4. DyHKuMOHanbHAs cXeMa U CXeMa BKNHYEHU Mukpocxembl LM4910

thupmbl National Semiconductor B kopnycax MSOP, SO u LQ

Puc. 5. ®yHKyuoHanbHas cxema mukpocxembl MAX4295 cmpmbi Maxim
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Tabauny 1, a ux Ha- V+
3HAYeHUEe — B Ta6- °i—J_
aaLy S.

B cocraB MHKpO-
cxempl  MAX4295
BXOJIAT:

® IpeJBaAPUTEND-

HBIA YCHJIHTEND

Bxoa

(BEpXHHI CJIEBA,
CM. pHC. 5);

® cxema yIpasie-

Curxan
BbIKMIOYEHUS

9
SHON
s SS___AGND _ PGND
_[16 12 _|:,13
¢ B

5 2,15

VCM f=—

HUS IUTAHUEM;
® CX€eMa 3ALIUTE
® I'E€HEPATOP UMITY/ILCHOT'O HAIIPSKEHMS;
® cXeMa CpaBHEHHA (KOMIIApaTop)

TN M;
® /Ba KaHaJIa YCUWICHUs, KaKIbIM M3 KO-

TOPBIX COCTOHUT M3 IPEJBBIXOJHOTO

KAaCKa/Jla ¥ BBIXOJHOTO JBYXTaKTHOTO

KIIOYEBOT'O KACKaZa Ha KOMIUIEMEH-

TapHbeIXx M/II-Tpansucropax. Kpome

TOI'O, Ha BXO/I€ OJHOT'O U3 3TUX KaHa-

JIOB YCTAHOBJICH HHBEPTOP.

HanpspkeHue NUTAHUA Ha BBIXOJHbBIE
KaCKaJbl MHKPOCXEMBI IOCTYIIA€T OT-
JIETBHO OT HAIPSDKEHHUA IHTAHUA OC-
TaAbHO¥M cxeMbl. Yacrora IIINM, KOTO-
past ompeiesieTcss 9acTOTOH pPaboThI
Ir€HepaTopa HMMITYJIbCHOTO HallpsuKe-
HUsA, IPOTPAMMHPYETCSI JTOTHIYECKUMU
YpOBHsIMM Ha BbIBOZax FS1 m FS2 (cm.
Tabmuiy 6).

IIpu nogaye HU3KOTO YPOBHS HAIIPSI-
skeHUs1 Ha Bx0oja SHDN Mukpocxema
IUIABHO 3AITHPAETCs, TOK NOTpeOIeHUsA
CHIDKAeTCs 10 1,5 MKA U MeHee.

TUnoBOE BKIIOYEHHUE MHUKPOCXEMBI
MAX4295 mokazaHo Ha cxeme puc. 6.

Tabnuua 5. Haanayenue BbIBOJOB MUKPOCXEMbI
MAX4295 thupmbl Maxim

112 AGND Kophyc aHanorosoit Yyactu
2.15 PV HanpsikeHue nutaHns
BbIXOAHOr0 Kackaza
3 ouT+ Mpsamot BbixoR
4,13 PGND Kopnyc BbIXOAHOr0 Kackapa
HanpsbxeHue nutanus
5 Vee < :
aHanoroBoN 4YacTu
KOHTpOnbHbIi BbIBOA
B VoM Hanpsxxerus cmetuesna (0,3Vqe)
7 IN Bxoa
BbIX0A NpefBapuTenbHOrO
& GER ycunutens
BXon nnaBHOro BbIKNKO4YEHNA
9 SHON (63 wenyka)
10 FS1
Bxoab! Bbl6opa yactoTsl LM
1 FS2
14 ouT- /IHBEPCHbIN BbIXOA
KoHpeHcatop markoro
18 S BKJHOYEHNS

Puc. 6. Tunosoe Bknioyenne Mukpocxembl MAX4295

HasHadyeHHe JeTajaer 3TOM CXEMbI CJIe-
JIyroniee:

e C1 — pasgenuTe/IbHbIM KOHIEHCATOP;
e C2, C3 — KOoHJeHCATOPHI (DUIBTPA ITH-

TAHHWA;

e C4, C5 — xoHJIeHCATOPHI (DUIBTPA ITH-

TAHUS BBIXOJAHBIX KACKA/IOB;

e C6 — KOHZICHCATOP CXEMBI IUTABHOTO

BK/IIOYEHHS;
® R1 — OrpaHUYMBAIOIINI PE3HUCTOP;

@ R2 — pesucrop OOC;
e L1, C7 u L2, C8 — (prIbTPBI HHKHUX

YacToT.

Crieyer OTMETHTbD, 4TO (pupma Maxim
IPOU3BOJHUT €I OJHY MHUKDPOCXEMY
CXOKEU CTPYKTYphl — MAX4297, KOoTO-
pasi IpeCTaBIsAET COOO¥ BHICOKOIKOHO-
MUYHBIN cTepeodonnyeckuin YM34
xiacca D ¢ MOCTOBBIMH BBIXO/IaMH U
IUIABHBIM BKIIOYEHHEM/BBIKITIOUCHUEM.
dTa MHKpPOCXeMa OTIHYAETCA  OT
MAX4295 HaITUu4YHEM BTOPOI'O MOCTOBO-
TO KaHaJIa yCUJIEHHs K1acca D, BKirodas
xommapaTop IIIHMM, HO uMeeT obIue
KACKa/Ibl — TEHEPATOP <«IIHJIbl>, CXEMY
YIPaBICHUS MUTAHHUEM U CXEMY 3alIU-
Tbl. MUKpPOCX€MA H3IrOTAB/IHUBAETCSA B
koprryce SSOP, KOTOPbIi UMeET 24 BbIBO-
n1a. bonee mogpo6Hy0 HH(POPMALUIO O
Mukpocxeme MAX4297 MOKHO HAWTH B
craree [1].

Mukpocxema TenetoHHOro
cTepeothoOHUYECKOro yCunurens
knacca D ¢ uuchposbim
aynuoBxopom SC44L11 dpupmbl
Cirrus Logic

DTa MHKpOCXeMa IIpegHa3Ha4deHa
UIsI IPUMEHEHHUsI B IH@MPOBBIX YCT-

Ta6nuua 6. MporpammupoBanue yactotbl LWHUM

0 0 125
0 1 250
1 0 500
1 1 1000

POMCTBAX, TAKHUX KaK MOOWJIBHBIH Te-
neoH U eMy HomOOHbIE, T.K. UMEET
1 POBBIE AyTHOBXO/Ibl U MOXKET IIPE-
06pa30BBIBATE 0€3 JOIOJTHUTE/IbHBIX
IJAII nudpoBbl€ INOTOKU 3BYKOBBIX
JAHHBIX HECKOJbKHUX CTAHJAPTOB B
CTEPEOCUTHA,
HOCTH KOTOPOTO Ha BBIXOJAX MHKPO-
cxXeMmbl cocTaBiusieT 2 x 23 MBr (Ha
Harpyske 16 Om). Kpome 3TOro B MHK-
pocxeme CS44L11 B mudpoBoi popme
06€eCIIEYNBACTCS PErYJIHMPOBKA I'POM-
Kocty, Temopa (BY u HY), nepexiioye-
HHUE B JTIOOOH KaHaJI CUI'HAJIA IPABOIO,
JIEBOI'O KAaHAJIOB MM UX CyMMBbI. MHK-
pocxema umeet KIIJI 1o 90%. OHa u3-
rorasauBaeTcsa B kopmyce TSSP ¢ 16
BbIBOAaMHU (cM. Tabauny 1). HazHave-
HHE €€ BBIBOJOB M OCHOBHBIE MTAPAMET-
PBI TIOKa3aHEI B TA6aU1IE 7, 4 PYHKIIHNO-
HAJIbHAsI CX€Ma — Ha PHUC. 7.
Muxkpocxema SC44L11 copepkut (CM.
puc. 7):
@ I10CJIEJOBATEIBHBIN TTOPT HU(MPOBO-

AHAJIOTOBBIN MOIII-

I'o ayAUOCUTHAJIA;

® CXEMy YCTAaHOBKH YaCTOTBI TUCKPETH-
3aruu LRCLK/MCLK;

e uHTEep(EC yIIPABICHHS IIOPTOM;

@ 1(POBOH y3€JI yIIPABIEHU I'POMKO-
crpio, TeMOopoM BY u HY, orpanuye-
HHEM KOMIIPECCUH U KOPPEKIIUEH;

@ y3eJI HHTEPHIOJIALNH;

@ Ba KaHa1a OOPabOTKH M yCHJICHUS
CUrHaI0B (A U B), KaXKIbIM U3 KOTO-
PBIX HMEET B CBOEM COCTABE CHUI'Ma-
JIEIBTA-MOAYJISITOD € KOPPEKIUEn
peABICKAKEHUH, KoHBepTOp IIITMM 1
npeo6paszosarens yposHeH (level
shifter).

TumoBasi CXeMa BKIIOYEHMS MHUKPO-
cxeMbl CS44L11 JOBOIBHO MPOCTA, OHA
IIOKa3aHa Ha puC. 8.

udpoBO¥ MMOCAEAOBATEIbHBIN 110~
TOK ayTHOJAHHBIX OT UCTOYHHUKA CUT'HA-
sa mocrynaer Ha BeiBOg, 1 (SDIN) mMux-
pocxeMbl. JIOTMYeCKHUH yPOBEHb CHUTHA-
J1a, TocTyraromero Ha BeiBoj 2 (LRCLK),
TOBOPHUT OO MHTEPBAJIE BPEMEHM IIEepe-
Jla9y CUTHAIA JIE€BOro (JIor. 1) miu mpa-
Boro (nor. 0) xaHama. Ha BBIBOJ 3
(SCLK) mOCTynaroT TAaKTOBBIE MUMITYJIb-
Chl AyJAWOCHUT'HAJA, 4 Ha BBHIBOJL 4
(MCLK) — TakKTOBBIE€ HMMIIYJIbCHI JJIS
koHBepTOopoB IIIHM u 1u@pOBBIX
¢unbTpoB. Virpassiomas muHa I°C uc-
IMOJIB3YETCST JUIsI PETYTUPOBOK U 3a7a-
HUS ONIUHA PabOThl MUKpOCXeMbl. Pe-
3ucTopsl R1 1 R2 — noararusaiomue. B
peskuMmax Stand Alone Definitions mu-
Ha I’C He npumeHsercs. B aTtom ciry4yae
BBIBOJ| 8 HCIIOJIB3YETCS /s 3aJaHUs
dopmara nudposoro uuTepderca ay-
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KONMMNOHEHTbI

e C7, C9 — pa3penuTeIbHbIe KOHIEHCA-

TOPBI;
e C1, C2, C3 — xoHAEHCATOPHI (PHUIBTPA
TTHUTAHUSA BBIXOHBIX KACKa/IOB;

12 e C4, C5 — KOHAEHCATOPHI (DIIBTPA ITH-
Curma-pensTa H_PA

Linchposoit yaen MORYnATOp C WM Mpeotpasosarens | - 1 TAHUA.
YNpasnexns KOppexuvei yposHei

Mocnegosarens i T o o b Bonee noapo6HYIO MH(MOPMALIHIO O
nopT UMthpoBoro » o

aymocurvana o et T IIPEICTABICHHBIX B 3TOM CTATbE M IIO-

KoppeKuen Crma-gensa HP_B %
npsgeiCKaXeHi mogynsTop ¢ H Lwim H Tosotpscsarens (122 _fig JTOOHBIX UM MHKPOCXEMAM MOKHO HaH-
ano TH HA CAaUTaX IPOU3BOAUTENEH [3...6].

Cxema ycTaHoBKN 15

T et B 3axroyeHue Xxouy nNpeacTaBUTh YH-

l ® TATEII0 HEOOIBIION ITIOCCAPHH, KOTO-

MCLK

mar T PBIFt GBUI COCTABJIIEH AaBTOPOM IIPH Ha-
7 6

WiTepdeiic ynpaanenns noprom

VA_HPA

RST rJ__‘
=)

Puc. 7. ®yHKkynoHanbHas cxema mukpocxembl GS44L11 dmpmbi Cirrus Logic

& 5 .
IIMCAHHUH TOU CTATHH.

Fnoccapun
nuocurnana (DIF — L o Bias — cmenieHue
Digital Interface 3 W BTL (Bridge Tied Load) — MOCTOBOE IO~
Format) myTém mo- 8248 A Tk KJIIOYEHHUE HArpy3ku (TPOMKOTOBOPH-
a9l HA HETO JIOTH- = i2 i3 TEJST)
VA_HPA VA_HPB

YECKHUX yPOBHEM: . 2| o CFB (Current Feedback) — oOparHas
e nor. 0 — dopmar . 1uK 1 CBA3b 110 TOKY

munpl 'S (24-61- | 18-248B T Ta DN ESD (Electrostatic Discharge) — 31eKTpo-

ThIE TAHHBIE); e i P L?E"v&“i_-zg{o i3 CTATUYECKUI Paspsiy
e sor. 1 — ¢opmar T - e o T BAl|  GBW (Gain Bandwidih) — mmpuHa 1o-

16-GUTHBIX JIaH- omanmana. [—] LROLK o JIOCBI YCHJICHUS

HBIX (Right b » Rz_‘ o e zzf,gm g2l Integrated Click-and-Pop Suppression —

Justified). + HP_8 —’”“j__| BCTPOEHHAsI CXE€Ma IOJIABJICHUS IIETd-

ITpu 3TOM BBIBOJ, 9 ' O.Z%BMKI KOB IIPH BKTIOUEHHUH 1 BBIKTIOYEHHN
WCIIONB3YETCsT ISt s T Sszzs?: LDO (Lowdropout) Regulator — cradu-
YIIpaBJIEHUSA KOPPEK- s . JIN3aTOP C MAJIBIM IAJeHUEM HaIlpsKe-
LIMEH; €CIU €TO TOJ- 0 s 0 HUS HA PETYTHPYIONIEM 3JIEMEHTE
KJIIOYMTh HA KOPIIYC, PSRR (Power-Supply Rejection Ratio) —
KOppeKuwsi 6yer oT- Pue. 8. Tunosoe BKnoyenue Mukpocxembl CS44L11 KO3(PPUIIMEHT NOAABIECHUS IIyJIbCa-
KJIIOYEHA. U HATIPSKEHUS TUTAHUS

Ha3HayeHHE OCTaJbHBIX JeTaleh e L1, C6 u L2, C9 — punbrpsl HIWKHUX  PWM (Pulse-Width Modulator) — mmpoT-
CXEMBI pUC. 8 CiIeAyIolee: 4acToT; HO-UMITYJIbCHBIM MoayiasaTop (IITMM)

SE (Single-Ended) — OZHOIIPOBOJHOE

Ta6nuuya 7. Hasnayenue BbiBogoB Mukpocxembl SG44L11 dhmpmei Cirrus Logic BKJIIOYEHHE I'POMKOTOBOPHUTEA

SNR (Signal-to-Noise Ratio) — OTHOIIE-
HHE CUTHAJI/IIyM

1 SDIN Bxoa ayauopaHHbIx (MOCNen0BaTesibHbIi JONOMHUTENbHbIN KOA) SPL (Sound Pressure Level) — ypoBeHb
2 LRCLK BX0A OnpefieneHus akTUBHOIO KaHana (nesbIii/Npasblit) U TaKTOBLIX UMMYMbCOB [ CXEMbI 3BYKOBOI'O JaBJICHHS

AMGKPSTHaLN THD (Total Harmonic Distortion) — cym-
3 SCLK BX0/1 TaKTOBbIX UMNYNbCOB /18 MOCNIEA0BATENbHOO ayAnouHTepdeica MapHOe 3HaYeHue Koa(duimenTa He-
4 MCLK Bxop TakToBbIX MMNyNnbcoB Ans LUAM v undposbix unbTpos JIUHEUHBIX UCKAKEHUN
5 VD HanpsixeHue nutaHus UMpoBOi 4acTn UVLO (Under Voltage Lockout) ~ Groxwu-

POBKA IO HAIPSLDKEHHIO

6 GND Kopnyc uncposoit 4actv
7 VD Hanpsxexue nuTaHus LuMcpoBoi Hacu JIUTEPATYPA
3 SCL/DIFO JIMHNA TaKTOBbIX MMMYNLCOB LWNHbI I°C nn BXOA ycTaHoBKM pexumos DIF. 0 — BK/to4eH 1. Bessepxnuii M. Muxpocxembl YM3Y 11 11€e-

nHTepdenc IS, 1 — Ha 06a KaHana NoCcTynaeT CUrHa npasoro KaHana
PEHOCHBIX KOMITBIOTEPOB U Urpyiiek. Kom-

9 SDA/DEM JIMHWS [aHHbIX WiHb C unu BXOA yNpaBneHus BKI1./BbIKM.-KOPPEKLUM HOHEHTHI U TexXHOomorum. 2004. Ne 9.
10 GND Kopnyc 2. beszeepxnuii M. COBpEMEHHBIE MHKPOCXe-
1 H_PA Bbixof KaHana A Mbl st YM3Y wiacca D pupmsr MPS. Co-
BpPEMEHHAs 3JIEKTPOHMKA. 2004. Ne 1.
12 VA_HPA HanpspkeHue nutaxus kaHana A .
3. www.maxim-ic.com (caiT ¢pupmbl Maxim).
13 VA_HPB Hanpsxetine nuTarns anana B 4. www.analog.com (ca#t (pupmb Analog Devices).
| 14 HP_B Bbixof kaHana B 5. www.national.com (caT pupmser National
; 15 GND Kopnyc Semiconductor).
- - 6. www.cirrus.com (cair ¢upmsr Cirrus Lo-
16 RST Bxop curHana c6poca (akTUBHbIA YPOBEHb HU3KWN)

gic). @
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Taiimep Ha ceMb BbIXO/10B

Hukonai 3aeuy (benropoackas o6n.)

MpepnaraeMbivi CyTOYHbIN TaiMep MOXET BbIMOJIHATb 32 LMKna
BKJTI04EHMA/BbIKNIOYEHUS Harpy3Ku no ogHoOMy unm cemu Bbixoaam. Bce
YyCTaHOBKW, BPEMSI U1 HOMepa BKJTHOUYEHHBIX BbIXOA0B UHAULMPYIOTCS
XK-gucnneem. TaiMep MOXHO NPUMEHUTL ANSl YNPaBiieHUs AOMAaLLHUMMU
anekTporipuéopaMm Unu MexaHu3aLumn NOBTOPSIIOLLUXCS NPOU3BOACTBEHHbIX

npoueccos.

AnNroPUTM PABOTbI TAMMEPA

AnroputMm pa6orel nporpammsel MK
MOKa3aH Ha pyUcyHkKe 1. [Tocie copoca u
MHHUIHAIM3AIHNA perucTpoB MK BbI-
nonHsercss nHuuuaausdauus KK-guc-
wies. Ecim MHAUKAUA pa3penieHa, To
3HAYEHMs PETUCTPOB HHAUKAIIUH, yCTa-
HOBJIEHHBIE TIPU MHHUITUAIU3ALIUH, BbI-
BOJATCA HA HHAUKATOP. IToce nHauKa-
nuu MK oxupaer ycTaHOBKH uiara
«0,25 o».

Bpems 8 MK OTCUHTBIBAETCSI IIPH T1O-
momu npeggeaunrensa (K = 4), rarimepa
TMRO (K = 256), neiurens Ha 250 u AByX
Aenurene-Tpurrepos Ha 2. C yuyérom
MAIIMHHOIO IMK/I4, PABHOTO 4 TaKTaM,
roaygaem: 4 X 4 x 256 x 250 x 2 x 2 =
=4 096 000. YcraHoOBKa (h1aroB Bpeme-
HHU ¥ MHKPEMEHTHPOBAHHE PErHMCTPOB
YACOB BBITIOIHSIOTCS BO BPEMSI IIPEPHI-
BaHHMA IIO0 IIEPENOJHEHUIO Tarumepa
TMRO. Panee aBTOPOM HEOJHOKPATHO
paccMaTpyUBaIach 3Ta MOAIIPOTPAMMA

Wunumnanusauus MK
WHuumanusauus XKW
na

MpoBepka KHonok

Puc. 1. Anroputm pa6otbl MK

[1, 2], mO3TOMY B JTaHHOM QJITOPUTME pa-
GOTBI OHA HE IIPUBOJUTCS.

1 KOMIIEHCAUMHU Pa3dpoca 49acTo-
Thl KBAPIIEBBIX PE30HATOPOB IIPEAY-
CMOTPEHA KOPPEKILHUS XOAA 4aCOB, KO-
TOPAsl BBIIIOJIHACTCS B HAYAIE KAKIOH
MUHYTBL. BelumdnHa KOppeKIHUH — A0
+1/4 ¢; €€ AUCKPETHOCTb IIPHUMEPHO
pasHa 1 mc. [ly1s1 paboThl YaCOB IIPH BBI-
KJIIOYEHHOM CE€TEBOM HAIPSKEHUU
NPeyCMOTPEHO PE3EPBHOE IMUTAHUE OT
6aTapeu WM 3J1EMEHTOB TUTAHUS C Ha-
npspkeauem 4,5 B.

Bce ycranoBku MK BBIITOTHAIOTCS Ye-
TBIPbMs KHOIIKaMU: «Pexum», «Paspsny,
«YcTaHoBKa», «[Touck/Copoc».

Ecnu ¢mar «0,25 ¢» BKIIOYEH, TO BbI-
IIOJIHAETCA TIPOBEPKA KHOIOK. Ilo-
CKOJIbKY KHOIIKM ITOJIK/IIOYEHBI K IIHHE
Janapix JKK-mHAHKaTOpa, TO mepes
IIPOBEPKOM KHOIIOK MU MOCIE He€ Iepe-
YCTaHABAUBAIOTCSI PETUCTPHI YCTAHOB-
KH BBIXO/10B. EC/IM 1TOC/I€ IPOBEPKH CO-
CTOSTHUSA KHOTIOK XOTSI OBI OZJHA KHOITKA
OCTAETCA HAXKATOM, TO BKIIOYAETCA
rar 3anpera UHAMKAIHUW. [Janee mpo-
BEPSIETCSI COCTOSIHUE (D1ara «OJJHOM MH-
HyTBI>. ECti ogHa MuHyTa e1é He IIpo-
1714, TO IPOLIECCOP BO3BPAIIAETCA K
BBIBOZY HAa MH/AMKAIIUIO U IMKJI IIOBTO-
pserca. Ecan aar «oqHOM MHUHYTBI
BK/IIOYEH, TO B IIAMATH BBIIIOJIHSIETCA
IIOMCK YCTAHOBOK, BpEMsI KOTOPBIX COB-
Iajlaer ¢ TeKymum BpemeneM. Eciau Ta-
KHEe YCTAHOBKH UMEIOTCSA, TO COOTBETCT-
BYIOIIMH BBIXOJ] YCTAHABIUBAETCSA B TO
COCTOSIHUE, KOTOPOE 3aIMCAHO B JaH-
HOM yCTAHOBKE, T.€. BKIIOYAETCS MU
BBIKIIOUaeTcs. IIporpamMmma nepexogur
K MHIUKAITAH.

AJNTOPUTM IIPOIrPAMMBI IIPOBEPKH
KHOIIOK ITOKa3aH Ha pucyHke 2. IIpo-
BEPKA COCTOSTHUS KHOIIOK BBIIIOTHSIETCS
B JBa 3Tana. IIpu mepBOM IIPOXOKIE-
HHUM IIPOTPAMMBI OIIPEEIAIOTC HAXKA-
TpI€ KHOIIKM M yCTaHaBIUBaeTcsa iar
KHOIIKH. IIpH BTOPOM HPOXOXKIAEHHUU

(uepes 0,25 ¢) nporpamma pearupyer
Ha YCTAaHOBJIEHHBIN (hi1ar. IToka KHOITKA
Ha)KaTa, PEaKIIUH Ha €€ HaKaTHe He Oy-
JIeT, TaK KaK BCE YCTAHOBKHU BBIIIOJIHSA-
IOTCS € 3a7ep:kkon Ha 0,25 ¢ nmocie oT-
ITyCKaHUA KHOIIKM. Tako# a/iropurm pa-
OOTBl yCTpaHSET BJIHSAHHE Apedesra
KOHTAKTOB.

Jlanee 1o1yCTUM, YTO IMIPOrPpaMMa Bbl-
MOJHAET BTOPOE IIPOXOXKAECHHE IIPO-
BEPKHU KHOIIOK, T.€. IIPOBEPAIOTCA CO-
crosinuA (paroB KHONOK. Ecim (paar
YCTAHOBKH BK/IIOUYEH, TO IPOrpamMma I1o
HOMEpPY Kypcopa BBIOHMPAET paspsf,
YCTAaHOBKH. B KQK/IOM BBIOPAHHOM pPa3-
psie €ero 3HA4YEHUE YBEIUYMUBACTCA HA
€IMHHUIY U cOpachiBaeTcs (paar KHOII-
K. Ho BTOpOM pasps/i MOXKET IIPHHH-
MaTh TOJBKO /BA 3HAYEHHS: BKIIOYECHO
U BBIKJIIOYEHO. DTH 3HAYEHUS (DUKCHUPY-
10Tcs (h1arom cocrossHusA. IIpu m060M
HM3MEHEHUH (p1ara COCTOSHMSA BBIIIOJI-
HSETCSA 3AIHCh YCTAHOBKH B 9HEPIOHE-
3aBHUCHUMYIO ITaMsaTh MK.

Bo BpeMs pabGOTBI yCTPOHCTBA KakK-
JIyI0 YCTAHOBKY MOKHO BK/IIOYHUTH, BBI-
KJIIOYUTh WIN CTEPETh. YCTAHOBJIEHHBIE
3HAYCHUSI BPEMEHHU BKIIOYCHUS U BbI-
KJIIOYEHHsI BBIXOJA 3aIMCBIBAIOTCA B
3HEPIrOHE3aBUCUMYIO IAMATE. [JUCKpeT-
HOCTb YCTAHOBOK BPEMEHHU BKIIOYEHUS
M BBIKJIIOYEHHS paBHA 1 MUHYTE.

I 3aIIUCH B IIAMATH HEOOXOJIMMO
HAWTH CBOOOJHBIE (HE3AHSITHIC) STUCH-
KU. ITouck cBOOOJHOIO MECTa HAYMHA-
€TCsA ¢ IOMCKA II0 HOMEPY BBIXO/a, KO-
TOPBIN 3AIHUCHIBAETCA B TPEX CTAPIIAX
paspsazgax yacos. Eciim HOMep BBIXOJA,
CYUTAHHBIM U3 IAMATH, PABEH HYIIIO,
TO JAaHHAs SYEHKa IIAMATH CYHUTAETCA
CBOOO/IHOM, T.K. HYJIEBOT'O BBIXO/1a HET.
Ecin si9efiKM C HYJEBBIM BBIXOJOM
HAHUTH B IAMATH HE yAAETCs, TO IIOUCK
IIPOJOJIKAETCS 110 COCTOSHHUIO BBIXO/A.
ITOCKONbKY IIOJIb30BATEb IO JKeJa-
HUIO MOJYKET BKJIIOYHTb WM BBIKJIIO-
YHUTh YCTAHOBKY, 110 (PJIary COCTOAHUSA
YCTAHOBKHM MOKHO HAWTH BBIKIIOYEH-
HBIN BBIXOJ. 3Ha4yeHue iara coCrosi-
HUS 3AIUCBIBAETCA B CTAPIIHH Pa3psaf
MHUHYT BKJIIOYeHUsA. Ecim crapmui
paspsAs MUHYT BKJIIOYEHHS HYJIEBOM,
3HAYHUT, 110 JAHHOMY aJpPeECy MOXKHO
BBIIIO/IHATh 3aIUCh. IIpU MOMCKE BbI-
KJIIOYEHHOTO BBIXO/Id COOTBETCTBYIO-
U €My aJpec 3aIIMCH 4aCOB COXpPa-
HSETCS.

Ecnu He ygaércss HAaUTH BBIKIIOYEH-
HBIF BBIXO/l, TO PETMCTPBI MHAHUKAIINHA
OOHYJIAIOTCA, 1 HA MHAMKATOPE BO BCEX
pa3psaaax BBICBEYHBAIOTCS HPOYEPKH.
DTO 3HAYMT, YTO NAMATH 3ANOJIHEHA U

WWW.SOEL.RU
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JaTbHEUIIAsA 3aIIHCh BO3MOKHA TOJIBKO
NOCJI€ CTUPAHUA KAKOH-TTHO0 YCTAHOBKIL
ITocne 3aImMCH YCTAHOBKHA B IIAMATH
nposepsiercs Guar paspsaga. Ecm daar
BKJIFOYEH, TO 3HAYEHHE KypCOpPa YBEIU-
YHMBAETCA Ha €JUHUILY. [TOCKOIBKY B Pa3-
JIMYHBIX PEKUMAX HHIUKALIMUA CyIIECT-
BYIOT Pa3HBIE€ <«IIyCTBIE» Pa3pAabl (HE
TPEeOYIOIHE YCTAHOBKH), TO, B 3aBUCH-
MOCTHU OT PEXHUMA UHAMKAIAH, HOMEP
Kypcopa IepeyCTaHaBIUBAECTCA HA HO-
Mep paspsazaa, TpeOyIoMEero yCTaHOBKH.

ITocne nmpoBepku (rara paspsiga BbI-
MOJIHAETCSI TPOBepKa pyrara pexuma.
IIpy BRIIOYEHHOM (Pr1are MHKPEMEHTH-
PYETCs PETUCTP PEXUMA, U I10 HOMEDPY
pEeXuMa BBIOHMPAIOTCA PETHUCTPHI, 3HA-
YyeHHEe KOTOPBIX MEPENUCHIBAETCA B pe-
TUCTPBl MHAUKAnuH. Eciu HU oxHA
KHOIIKA HE ObLIa HA’KaTa, TO BCE PaBHO
IIPOBEPKA KHOIIOK 3aBEPIIACTCA BBIOO-
pOM peXuMa HHIUKAIWU. B xaxaoMm
BBIOPDAHHOM PEXHUME IPOMCXOAUT IIe-
pe3anuch B PETrHCTPHl MHIUKALIUH H
BO3BPAT U3 IOAIIPOTrPAMMEL, KDOME pe-
JKHMMa IPOCMOTPA YCTAaHOBOK. B aToM
peXHUME IIPOBEPAETCA COCTOAHHE KHOII-
KU «JTonck».

Ecnu py1ar KHOIIKM BKJIFOUEH, TO B ITa-
MATH BBIIIOJHAETCS IIOMCK YCTAHOBOK C
HOMEPOM BBIOPAHHOIO BbIXOZA. Ilo-
CKOJIBKY HOM€EpPa BBIXOJOB 3aIIUCAHBI B
YCTaHOBKAX 4aCOB, TO IAMATh IPOBEPS-
€TCsI TOJIBKO MO aIpECaM YaCOB BKIIOUE-
HyusA. Ecam HOMED YCTaHOBJIEHHOI'O
BBIXO/Ia COBIIAJA€T C 3aIIMCAHHBIM HO-
MEPOM BBIXO/Jd, TO CYHUTBIBAETCHA OC-
TaJbHAasg HHMOPMALYA IJIA JAHHOT'O HO-
Mepa BBIXOJA U IEPENUCHIBAETCA B pe-
TUCTPBI MHAUKAIIUH.

Eciim HOMep BBIXOZA IO CYUTAHHOMY
aZpecy He COBIAJAET C YCTAHOBIEHHBIM,
TO TIPOBEPAETCA CYETUYUK aapeca Ha
MaKCUMaJIbHOE 3HadyeHue. [Ina aapeca
YaCOB BKJIIOYECHUS MAKCHMAaJIbHOE 3HA-
yeHHe paBHO 64. ECu cueTdHk agpeca
HE 3aI10JIHEH, TO €I0 3HAYEHHE YBEIUYH-
BAE€TCA HA /IBA, U IIOMCK MPOJO/DKAETCA.
Ecnu B maMATH HET 3aIIHMCH C YCTAHOB-
JIEHHBIM HOMEPOM, TO CUETUYHK aJpeca
OOHY/IAETCA, BO BCEX PETHCTPAX HHIU-
KAIIUM YCTAHABIMBAIOTCS MPOYEPKU, U
MporpaMMa BO3BPAIIAETCA U3 MOAIPO-
IPaMMBI IIPOBEPKU KHOIIOK.

Ecyin HatiieHa 3a1ch C HOMEPOM BBI-
XO/a, COBHAJAIOIINM C yCTAaHOBJICH-
HBIM, TO CYETYHK afpeca COXPaHSET
CBOE 3HAYEHHE OO CJIEAYIOMIETO HaXKa-
THA KHONKU «JIouck». TakuM o6paszom
IIPOCMATPHUBAETCS BCS HNAMATb C YCTa-
HOBJIEHHBIM HOMEpOM BbIXOza. Ilo-
CKOJIbKY 3aIIHCh B ITAMSTD BBITTOTHAETCS

B CBOOOIHBIEC SYEHKHU, A
BBIOOpKA W3 MaMATH Ha-
YHHAETCSA C HYJIEBOTO af-
peca, TO U UHAUKAILIUs MO-
JKeT HAYMHATBCSA C TI000H
YCTAaHOBKH. YCTAHOBKY CO
CTapLIMM aJPECOM 3aITH-
CH MOJKHO OIIPEAETUTD 110
CMeHEe HMHAWUKALUU IOCIe
JABOMHOTO HAXKATHUS KHOII-
ku «ITouck/Coépoc». ITocne
3TOTO NOMUCK HAYMHAETCS
C HyJIEBOT'O aJpeca.
Kaxayro MHUHYTY BBI-
IOJIHAETCS CPAaBHEHUE Te-
KyIIero BPEMEHU C yCTa-
HOBKAMH, 3AIIMCAHHBIMH B
namaTh. Ilepen paccMoT-
PEHHEM MPOrpaMMbl IIO-
ucka pasbepémcsa ¢ dop-
MAaTOM 3aIIMCH B IIAMSATb.
MaxkcuMaJIbHOE 3Haye-
HUE 9acoB — 23. B nBony-
HOM (bopMaTe 3TO 3aHIMET
5 MJIAJIIUX Pa3panos. Tpu
CTApIIMX paspsaga HcC-
NOJIBb3YIOTCA IJIA 3aIHCU
HOMEpPA BBIXO/1a, KOTOPBII

MOKET IIPUHUMATH 3HAYEC-

Mposepka KHONOK

VcTaHoBKa Kypcopa I -

Buibop paspaja
no N kypcopa

YcTaHoBKa?

HET

A

a
s N3amenexve dnara

BKIHO4EHUsA

Mouck mecta 8
NamATh No BbIX0AY
HeT
HeT
TMouck BbIKNKY. >
8bIX0AA
na

3anvch B namATb

HET

Bbi6op pexuma
MHIMKAUMY

WHavkaums vacos

YcTaxoBKa 4acos
YcTaHoBKa
KOpPEKLY
YcTaHoBka

BbIXOA0B

Q06Hynexne
PerucTpos

Mpocmotp
YCTaHOBOK

Boaspar

| Bbib0pka U3 namati ] l +2 B CYBTHMK

HeT
‘»Cosnaueﬂue.
3anonHexue per.
MHIMKALWN

Boaspar

Hus 0...7. Hacel BKJIKOYE-
HUS 3aIMHUCBIBAIOTCA 1O
4ETHBIM aJPECAM ITAMATH C HYJIEBOTO ITO
62 anpec, 2 9aChl BBIKITIOYEHUS 3ATTHCHI-
BAaIOTCA B HEYETHBIE apeca MaMATH C
repBoro 1o 63 aapec. Homep BbIXOA2, K
KOTOPOMY OTHOCHUTCS JaHHAsI YCTAHOB-
KA, 3aIIMChIBAETCS B 4IPECA YACOB BKITIO-
YEHUSI U BBIKTIOYCHHUS. DTO HEOOXOIH-
MO JJI51 TOTO, YTOOBI IIPU IIOUCKE COBITA-
JE€HHUH YaCOB C PEAJIBHBIM BPEMEHEM I1O
HOMEPY 3aIIMCAHHOIO BBIXOJAa MOXKHO
OBUIO BBIIIOJTHUTH U BKJIIOYEHUE, U BBI-
KJIIOYEHHE BBIXO/IA.

MaxkCUMa/JIbHOE 3HA4YEHUE MHHYT B
JBOMYHOM (popMaTe 3alMET MIECTh pa3-
pAnoB (5910=1110112). Crapimmrii pas-
PAL UCHONAb3yeTcs I 3anucu ¢iara
COCTOSIHUS BBIXO/A. [IOCKOIBKY COCTOSI-
HHE BBIXO/Ia HEOOXOIUMO 3HATH TOJIBKO
IIPU 3aITHUCH YCTAHOBKHU BKITIOYECHHUS, TO
CTApIINK Pa3ps/i MUHYT BBIKTIOYCHUS
Bcerga OyaeT HylneBbIM. I[1oaTOMy IIpu
TIOHCKE CBOOOTHOT'O MECTA B ITAMSITH I10
COCTOSIHHIO YCTAHOBKH IIPOBEPSIIOTCS
TOJBKO MHHYTBI BKJIIOYEHHS. MUHYTHI
BKJIFOYCHUS U BBIKITFOUEHUS 3AMUCHIBA-
IOTCA IO aApecaM, OTCTOSIIUM OT aJpe-
COB «CBOHWIX» 4aCOB Ha roc 64. To ecTs
gérHble aapeca namsatu 64...126 npen-
HA3HAYEHBI /I 3aIIICH MHUHYT BKIIOYE-
HUs, 2 HeuéTHble aapeca 65...127 — s
MUHYT BBIK/ITIOYCHHUS.

Puc. 2. Anroputm noAnNporpaMmmbl NPOBEPKU KHOMOK

AnropuTM paéOTHI IPOTPAMMEI IIOKUC-
Ka IIOKa3aH Ha pUcyHKe 3. [lepeny Hava-
JIOM IIOMCKA OOHY/ISIETCS CYETIHK aipe-
Ca ¥ BBIITOJTHAETCS CIYUTHIBAHHE TI0 HY-
JIEBOMY azpecy. M3 BOCBMHPA3PATHOTO
YK CJIA BBIIEIAIOTCA MATh PA3PSAA0B C 3a-
NHCAHHOM YCTAHOBKOM 4acoB. CUUTaH-
HOE 3HAYEHHME YACOB CPABHHUBAETCS C
4acaMH TEKyIIEero BpeMeHu. Ecmu pa-
BEHCTBA HET, TO CYETYUK apeca HHKpe-
MEHTHPYETCs, IPOBEPSIETCSI HA IIepe-
MNOJHEHME, U IIPOLIEAYPA CYUTHIBAHIS U
cpaBHeHHS noBTOpseTca. Ecau mpose-
PEHBI BCE a/Ipeca, 2 PABEHCTBA HET, TO
MIPOTrpaMMa BBIXOJHMT U3 MOAIPOIrPaM-
MBI IIOHUCKA.

IIpu COBIMAaJ€HNH YCTAHOBKH YaCOB C
4acaMU PEAIbHOIO BPEMEHH K CUETIH-
Ky agpeca 106aBsieTcst 64, 1 U3 aMATH
CUMTHIBAETCS 3HAYECHHE MUHYT. Bhize-
JIEHHBIE MHHYTBI CDABHUBAIOTCS C TEKY-
IIMMHA M €CJIM OHU COBIAJAIOT, TO M3
CYMTAHHBIX 3HAYEHUN BBINEISETCA CO-
CTOSIHHE YCTAHOBKH M HOMED BBIXO[A.
ITo HOMepy BBIXOZA BBIOUPAETCS BBI-
xXoaHO¥ nmopT MK M IO 3HAYEHHUIO CO-
CTOAHUA ycTaHasiausaercs B 0 wiu 1.
ITOMCK ¥ yCTaHOBKA BBIXO/IOB BBIITOJIHSI-
FOTCA IO BCEM apecaM MaMATH, II09TO-
My €CJIM yCTAaHOBKA C MJIAAIINM afpe-
COM BKJIIOYA4€T BBIXOJI, 4 YCTAHOBKA CO
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Mowck

Bosspar

PasenTcB0?

Anpec+64

Bbigenexue
COCTORHMA
Bbienenue Homepa
BbIX0AA
W3ameHenne
COCTOSHMUA BbIXOAA

Puc. 3. Anroputm pa6oTbl NnogNporpaMmmbl noucka

CTApUINM aJPECOM BBIKJIIOYAET €ro, TO
BBIXO/, Oy/1eT BBIK/IIOUEH. TO €CTh BBIXO/T
OCTAETCS B TOM COCTOSIHUH, KOTOPOE 32-
ITHCAHO B YCTAHOBKE CO CTAPUINM a/Ipe-
com. Ecmm 3HayeHue cYy€rdmka ajapeca
paBHO 64, TO IPOrpaMMa BO3BPAIIACTCS
K IIpoBepKe (pyrara MHAUKAITUUA U ITAKII
TIOBTOPSIETCSL.

MPUHLMNUANBHAA CXEMA

Ha pucynke 4 mokazaHa cxema TaH-
mepa. MukpokonrTposuiep DD1 ckon-
(UrypupoBaH Ha UCIIOIb30BAHUE BHYT-

PEHHETO cOpoca, IO3TOMY BBIBOJ, RAS
HCIIOJIb3YETCSA I BXO/J1a KHONIKHM SB1. B
3TOM peXxuMe BbIBOJ, RAS5 moxer wuc-
TIOIB30BATHCSA TOJIBKO KAK BXOJ|, MHAYE
€r0 MOKHO OBUIO ObI UCII0JIb30BATh KAK
BOCBMOH YIIPAB/IIOMUI BbIXOJ,. KHOII-
ku SB2...SB4 110oAK/II0OYEHBI apaJlie/ib-
HO IIMHE JaHHbIX nHAuKaTopa HG1. Ko
BXO/IaM MopTa «B» MOAKIIOUYEHBI BHYT-
PEHHUE MOATATUBAIONINE PE3UCTOPEI, 4
IIOCKOJIBKY /i1 BXozAa RAS5 Takou pesu-
CTOp HE IIPEAYCMOTPEH, YCTAHOBJIEH
BHEIIHUH pe3uctop R20.

Pesucropom R21 ycTaHaBIMBAIOT
HEOOXOJUMYIO KOHTPACTHOCTb U300pa-
JKEHHsI WHIUKATOpa TaKUM 006pasoM,
4TOOBI IIPHU BKIIOUYEHHOM PE3ZEPBHOM
IMUTAHUHM H300pakKeHHE OBLIO yJOBJIE-
TBOPHUTEIbHBIM.

Juoasr VD1, VD2 HEOOXOIUMBI I
OTK/IIOYEHHs CBETOJHMOJOB OITOCHMHM-
cropoB Ul..U7 B pexxuMe pe3epBHOTO
MUATAHUA, KOrjga paboTaioT ToabKo MK u
HHIUKATOP. MHIMKALMs HE IIPOIaJaeT
NIPY CHIDKEHHH HAIPsLKEHUs H6aTapen
110 4 B, a paborocrioco6HOCTs MK 6€3
OyKBHI «L» — 0 3 B. [ToTpe6Is1€eMBIH TOK
(MK ¥ MHIMKAIUA) B 3TOM PEXXHAME Pa-
BEH 5 MA.

PABOTA C TANUMEPOM
H3MeHeHHE pEXMMA MHIUKALIMH Bbl-
TIOJIHAIOT HAKATHEM H OTIYyCKAHHEM
KHONKU <«Pexxum». Tarimep mmeer ciie-
JYIOIIHE PEKUMBI HHAUKAIIUHU (PHC. 5):
® MHIUKAIMA TEKYLIErO BPEMEHHU U
BKIIOYEHHBIX BBIXOJOB (CM. PHC. 52);
© MHAUKAIHA B PEXKHME IIPOCMOTPA
(cm. puc. 56);
® YCTaHOBKA 4aCOB (CM. PHC. 5B);
® YCTaHOBKA KOPPEKLHUH (CM. PHC. 5T);
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Puc. 4. NpuHumnnanbHas cxema Taiimepa Ha 7 BbIX0J10B

@ YCTaHOBKA BBIXOZOB (CM. PHC. 511).

B pexxrme HHIHUKALMH TEKYIETo Bpe-
MEHH ITOKA3aHHA YACOB M MUHYT pasjie-
JIEHBI YEPTOM, MHUTAIOLIEN C IIEPUOAOM,
PaBHBIM OZHOH cekyHze. Ciesa OT IO-
Ka3aHHUH 9ACOB BBICBEYHBAETCSA HOMEP
BK/IIOUEHHOT'O B JIAHHBIM MOMEHT BbIXO-
J1a (Ha pUC. 5a 3TO BBIXO/J, 5). B aTOM pe-
)xuMe MK pearupyer TOJBKO Ha HaKa-
THE KHOIIKH «PeKum».

B pexume npocMOTpa 3aIHCAHHBIX
B IIaMATh YyCTaHOBOK MK pearupyer
Ha KHOIIKH «ITo-
uck/Copoc». [Ipu Ha)KaTHHU U OTITyCKa-
HUU KHOIKH «YCTAHOBKA> U3MEHACTCS
3HAYEHHUE KPAHHETO JIEBOTO Pa3psA/a,
BBICBEUMBAIOLIEIO HOMEP BBIXO/A, 110

«YCTAaHOBKA» H

KOTOPOMY OyJ€e€T BECTHCh IIOMCK (Ha
puc. 56 ato BBIXOA 1). Haxxumaror
KHONKY «[Torck/COpoc», 1 HA MH/IMKA-
TOPE NOABIAETCSA CAEyIONasd YCTAHOB-
Ka JJIg JaHHOIO BbIXOza. Eciam mocne
HaxaTus KHONKU «Jlonck/COpoc» UH-
JUKAIUA HE U3MEHWJIACH, 3TO MOXKET
O3HA4aTh, YTO YCTAHOBKA [/ JJAHHOTO
BBIXO/Id TOJIBKO OJIHA MJIM BCS MAMSTH
IIPOCMOTPEHA, U IPOCMOTP HAYMHAET-
Cs1 C HY/I€BOTO aapeca. Eciiu is JanHo-
IO BBIXOZAd HET yCTAHOBOK, TO BO BCEX
pa3psAax BBICBETATCA NPOYEPKH (CM.
puc. 5e).

WHauKanus HA PUCYHKE 5B 0003HA-
4aeT, YTO IepBbIM BBIXOJ (1) 3ampo-
IrPaMMHPOBaH Ha BIodyeHue («BK») B
10 1 00 muH (1000), a2 BBIKJIIOYEH OyaeT
(«Ber») B 11 u 30 muH (1130).

Eciu HeOOXOAUMO AeIaTh YCTAHOBKY
B PEKMME YCTAHOBKH BBIXO/IOB, TO B pe-
JKHME IIPOCMOTPA HEOOXOAHUMO YCTAHO-
BUTH HYJIEBOH HOMEP BBIXOJa (MJIHA HO-
Mep BBIXOZA, HE UMEIOUIETO YCTAHOBOK)
M HaXKaTh KHOIKY «ITonck/Copoc». Ha
HHJHMKATOPE BO BCEX pa3psgax BbICBE-
TSATCS IIPOYEPKHU, KAK ITO ITOKA3AHO HA
pHUCYHKE 5€e. DTO HEOOXOAMMO JIJIsI TOTO,
4TOOBI OYKBBI PSIIOM C HOMEPOM BBIXO-
1a U3MEHWINCh ¢ «BK» Ha «Bpp. ECiin
HEOOXOJUMO BBIKIIOYUTH KAKYIO-THOO
YCTAHOBKY, TO €€ HY;KHO HAUTH B PEXKHU-
M€ IIOMCKa M IIEPEUTH B PEXUM YCTa-
HOBKH.

B pexxuMe yCTaHOBKH 4aCOB KHOIIKOM
«Pazpsji» nepeMemaroT Kypcop (MUTaro-
1Iasi Y4epTa o, pa3pAaoM) B HEOOXOAU-
MBIA pPasps/l, 4 KHOIIKOH «YCTAaHOBKA»
YCTAHABIMBAIOT HYKHOE 3HA4YEHHE.
Kuomnkort «ITouck/Copoc» B JAHHOM pe-
JKUME OOHY/AIOT 3HAYEHMsI CEKYHJl U
€IUHUL] MUHYT (€CJIH 3TO HEOOXOIUMO)
10 CUT'HAJIAM TOYHOTO BpeMeHH. OOHy-
JIEHHE IPOUCXOUT B MOMEHT OTITYCKa-
HHUA KHONKH. HeoOXOJMMO IIOMHMTBD,
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Pue. 5. MHpykaums TaiiMepa B pasnu4HbIX
pexumax

YTO TaKasi YCTAHOBKA BBIMIOIHSIETCS C
IOI'PEMTHOCTRIO 1/4 C.

B pexxuMe yCTAaHOBKH KOPPEKIINU
X0Jla 4YacoB KHONKaMHu <«Paspsm» u
«YCTAaHOBKa» HAOHPAIOT HY)XHOE 3Ha-
YEeHHE KOPPEKIIMHU. 3HAK IUIIOC yCTa-
HABJIMBAIOT, €CIA YAChI OTCTAIOT, U Ha-
060poT. MakcUMaIbHOE A6COTIOTHOE
3HAYEHHUE KOPPEKIIMH HE MOXKET IIpe-

BpIIATE 249. IIpu MONBITKE HAOPaTh
yucio 250 win 60JbIIE BCE Pa3Psbl
YCTaHOBKM KOppEKIHU OOHyIATCA. Ha-
XOKIEHHE YHUCI4 KOPPEKIMH IIPOIIe
BBIIIOJIHUTDH IPAKTUYECKH, CPABHHUBASA
XO/1 4aCOB C 3TAJIOHHBIMU 32 (PUKCUPO-
BAaHHBIA IIEPHUOJ BPEMEHH, HAIIPUMED,
32 4ac WIM CYTKH. MeTOJOM IOCIeS0-
BATEJIBHOT'O PHUOIMIKEHUS JOOHUBAIOT-
Cs IIPUEMJIEMOU TOYHOCTH XO/1d YaCOB.
IIpy mOMOIIM YaCTOTOMEPA MOKHO
1o06paTh TOYHBIM KBaPIIEBBIN PeE30-
HATOP — TOIZA BEJIUYHUHA KOPPEKIIMU
OyaeT HyJIE€BOH.

B pexxyuMme yCTaHOBKHM BBIXO/JOB BbI-
MOJIHAIOT 3aIIMCh B IAMATH yCTAHOB-
JIEHHBIX 3HA4YEHHUM. [I711 3TOTO KHOII-
KOH «YCTaHOBKAa» HAOGHUPAIOT HEOOXO-
JUMbIe 3HAUEHUS, IIepeMenias Kypcop
o paspsajgam KHONKou «Paspsan». He-
06XOJMMO IIOMHHUTD, YTO YETBIPE JIe-
BBIE€ IU(MPBI OTHOCATCS K YCTAHOBKE
BPEMEHHU BKJIIOYEHHA, 4 IIPABBIE — K
yCTAaHOBKEe BbIKIIOYeHHUsA. [Ipu mepe-
XOJ€e B PEXKHUM YCTAHOBKH KypCOp
HAXOAUTCA IIOJ JECATKAMU dYaCOB
BK/IIOYEHHs. TO ecTh CHa4aIa yCTaHAaB-
JIMBAIOT BPEMs, 3aT€M IIEPEXOJAT K
YCTAHOBKE HOMEPA BBIXOJ4, U HAKO-
HeEIl, KHOIIKOM «YCTaHOBKa» yCTAaHAaB-
JIMBAIOT COCTOSIHHUE BBIXO/1A, U3MEHSIS
OykBHI «Bpl» Ha O6ykBBI «BK>. Eciin He-
06XOJMMO BBIKIIOYHUTH YCTAHOBKY, TO
€€ cocTrogHue M3MeHAIT ¢ «BK» Ha
«Bpr». Ilepes; BHIKIIOUEHHEM YCTAHOB-
KM €€ HEOOXOQUMO HAUTHU B PEKUME
noucka. Korma Kxypcop HaXoauTcs BO
BTOPOM pa3psje C/I€Ba, KHOIIKY «YcTa-
HOBKa» MOKHO Ha)KHUMaTbh TOJIBKO
OJMH pa3, HUHa4e OyJAeT 3aIHMCAHO CO-
CTOSTHHE YCTAaHOBKU M «BK», m «BpD,
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Puc. 6. MpurumnnanbHas cxema TaiiMepa Ha 9 BbIXOA0B

T.€. yCTAHOBKA HE Oy/eT BKIIOYEHA. B
TI060M CiIydae MOocJe 3allUCH B IIa-
MSATH YCTAHOBKH HEOOXOJHUMO IIPOBE-
PHUTDb €€ B PEXXKUME IIPOCMOTPA.

BusyanpbHO pexXuM IIPOCMOTPA H
YCTAaHOBKH BBIXO/IOB MOKHO PA3/IMYUTH
110 HAJIMYUIO WIHA OTCYTCTBHIO KypCcopa.
B pexume npocMoTpa Kypcop HE Bbl-
CBEYHUBAETCSA, MMOCKOJAbKY H3MEHACTCS
TOJIBKO OJAMH KPAWHUH JIEBBIA PA3PAJ, U
B MHIUKAIIUH Kypcopa HET HEOOXOIH-
MOCTH.

Eciu HYXKHO YIaIUTh YCTAHOBKY, TO
HAXOZAT €€ B pesKHMMe IIPOCMOTPA H I1e-
PEXOAAT B PEKUM yCTaHOBKH. He n3me-
HSIS1 3HAYEHHUH 4YaCOB, YCTAHABIHUBAIOT
JUIs IAHHOM YCTAHOBKH HYJIEBOM HOMED
BBIXOJa. IlepeBoasAT Kypcop BO BTOPOM
Pa3psAl U HAKHMAIOT KHOIIKY «YCTaHOB-
Ka». [Ipeapiaymiee cocrosaue («BK»> mnm
«Bp1») HE MMeEET 3HAYECHHUS — BO BCEX
pas3psAgax BBICBETATCA IPOYEPKU M CO-
cTosiHUE «BbI», KAK 3TO IIOKA3aHO HA PH-
cyHke 5e. [Io gjanHOMYy aspecy MOXKHO
CI€1aTh HOBYIO 3aIIHUCh.

TAAMEP HA OEBSAITb BbIXOAOB
VBEIUYUTD YUCJIO YIIPAB/IAIONMX BbI-
XOZOB 0 9 MOXKHO 32 CYET HCIIOIb30BA-
HUSI JOTTOJTHUTEIbHBIX BbIXO10B MK.
VCTPOHCTBO BBIITOJTHEHO HA MHKPO-
koHTpOoJutepe PIC16F628, umeromem
BHYTpeHHUH RC-reHepaTtop € THIIO-
BBIM 3HAa4YeHUEM 4acToThl 4 MIn. Eciu
yCTAaHOBUTH KOH@uUrypanuio MK Ha
HUCIONIb30BAHNE BHYTPEHHEI'O IreHepa-
TOpA, TO ITO IO3BOJIUT MCIIOJb30BATH
BBIBO/JbI MHUKPOKOHTPOJLIEPA, TIPEJHA-
3HAYEHHBIE I NOJKIIOYEHUsT KBap-
LIEBOI'O PE30HATOPA, B KadecTBe LH@-
POBBIX OpHako
BHYTPEHHHUI TreHepaTtop JaHHoro MK

BXOJOB/BBIXO/IOB.

HE UMEET KATUOPOBOYHOM KOHCTAHTHI,
KaK 3TO cJieaaHo B gpyrux tTunax MK c
BHYTPEHHHM I'€HEPATOPOM. L1 KOoM-
MeHCcauu paszdépoca 4acTOThl B Pa3-
JIMYHBIX KPUCTA/UIAX IIPETYCMOTPEHA
KOppEKIHsA XoJa 4acoB. ITOCKOIbKY
4YaCTOTA BHYTPEHHETO I'€HEPATOpPa MO-
JKE€T 3HAYHTE/JbHO OTIMYATBCSA OT
4 MIn, (cormacHo [4] yacToTa Kaauopy-
ercs B auanasone 3,65...4,28 MIL), 3Ha-
YeHHE KOPPEKIHH BBOJUTCHA KaXKble
10 c. YncaoBoe 3HaYEHHUE KOPPEKIUU
TAKOE XK€, KaK U /I TarMepa Ha 7 BbI-
XOJI0B. ABTOPY YAa/IOCh YCTAHOBHUTD Ta-
KYIO KOPPEKIIHIO, YTO CYTOYHBIH XOJi
4acoB He npespiman 1 ¢. B mobéom cry-
4Jae IPUMEHEHHE ITOTO TalMepa 1iejie-
COOOpPa3HO B MNPHJIOKEHUAX, HE Tpe-
OYIOIINX GOJIBIION TOYHOCTH CYyTOYHO-
'O BKJIIOYEHUA YCTPOUCTB. Hanpumep,
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€ro MOKHO IPUMEHHUTD /11 HMHATALIUHU
IIPUCYTCTBHA JIIOJIEN B KBAPTHUPE BKIIIO-
YeHHUEeM OCBEIICHUSA B KOMHATAX, Teje-
BHU30pA H T.IL

Cxema TariMepa Ha 9 BBIXOJIOB IIOKA3a-
HA HAa PUCYHKE 6 1 OTJIMYAETCS OT CXEMBI,
MOKA3aHHON HA PUCYHKE 4, HATUIHEM
JIOTIOTHUTEILHBIX BEIXOIOB Ha RAG, RA7.
ANTOPUTM U NOPSJIOK PAGOTHI C TakMe-
PpOoM Ha 9 BBIXOJJOB HUYEM HE OTJIMYAIOT-
Cs1 OT TariMepPa Ha 7 BBIXO/OB, 3a UCKIIIO-
YEHUEM UHIUKAIIUHU 44COB U BKJIIOYECH-

®doTOoLwabNOoHbI
ansa EUV-nutorpachum
Komnanwus Intel BeinycTuna nepsble ¢oTo-
LWabnoHbl cTaHpapTHoro (6" x 6") cdopmara
ons uvcnonb3oBaHus B Extreme Ultraviolet
(EUV) nutorpacumn. TexHonorus paspaborta-
Ha AN NPUMEHEeHUs B TEXHOMOrMYECKOM Mpo-
Lecce no Hopmam 0,07 MkM. Tak Kak Bce Be-
ZylLue npousBOAMUTENIN NMPOLIECCOPOB MPOsiB-
NAOT CepbeaHbli MHTepec K EUV-nutorpa-
chum 1 He XanerT CpefAcTB Ha pa3paboTku B
3TON 06M1acTU, aHAIUTUKW CHUTAIOT, YTO Mpu-
XOf HOBOWM TEXHOMOMMN Ha CMEHY UCMosb3aye-
Mon B Hactosiee Bpems Deep Ultraviolet
(DUV) nutorpachum He 3a ropamu u rnosisre-
HMe MPOLIECCOPOB C TaKTOBbIMW 4YacToTamu
10 T v BbilE — BOMPOC HECKOMNbKUX 6Mn-
xaviumx net. Cama Intel nporHo3upyet Haua-
/10 MacCoBOro NPOW3BOACTBA MO 3TOW TEXHO-
norum Ha 2005...2007 rr. [nasHas npobnema,
KOTOPYIO ceivac peluaeT kKoHcopuuym EUV
LLC, B kotopbit, nomumo Intel, BxogsaT
Advanced Micro Devices, Motorola, Micron
Technologies, Infineon, HaunoHanbHbIe Na6o-
patopum Sandia 1 Lawrence Livermore, a Tak-
Xe HepaBHo npucoegyHmeLLascsa IBM, — pas-
paboTKa crieupmasibHbIX MOKPbITUIA, COCTOALLIMX
13 HECKOJbKMX CIOEB MOMOAEHA U KPEMHMS.
http://www.ci.rw/

OnekTpoHHas 6ymara
Ha OCHOBE HaHOTEeXHOJIOrumn

WpnaHpckas komnanus Niera npegnoxu-
fla HOBYHO TEXHOMNOTUIO NPOU3BOACTBA ANEK-
TPOHHOW 6yMaru, OCHOBaHHYO Ha MUCMosb30-
BaHWUM 3MEKTPOXPOMHOr0 MaTepuarna B1oso-
reHa (viologen).

OneKTPOXpPOMHbIE MaTepuarnbl MOryT Me-
HSTb CBOIO CBETUMOCTb B 3aBUWCUMMOCTU OT
NPUNOXEHHOTO HanpsXeHwus. MpoToTun, co-
3AaHHbIA nHxeHepamu Ntera, coctouT u3
oTpaxkaroLLero Cnos Ha OCHOBE AuoKcupaa
TUTaHa W PpacrofioXXEeHHOro MOBEpPX Hero
CNos BUOSOreHa ¢ HaHOMOPUCTON CTPYKTY-
povi. [pocTpaHCTBO MeXAay AUOKCUMOOM Tu-
TaHa 1 BUONOTrEHOM 3arofiHeHo cneumnasb-
HbIM 3n1eKTponuToM. [Npu OTCYTCTBUM BHELL-

HBIX BBIXOJIOB. TaK KaK YMCJIO BBIXOJOB
YBEJIMYEHO [0 9, MHIUKAIIUA TEKYILIETO
BPEMEHHU CMEIIEHA BIIPABO Ha JBA 3HA-
KOMECTA JUIA TOT'O, YTOOBI YMECTUTD HH-
JUKALTUIO BBIXOJOB (CM. PHC. 5XK).
YepTexu NeYaTHOM IVIAThl TaMePa U
pacHoIOKEHUA JJIEMEHTOB HA HEH, a
Tarke (Haia sl MPOrPaMMHUPOBAHUS
(timer7.hex wu
timer9.hex) pa3MenieHsl Ha CaUTe XKyp-
Hasa. /11 KOHTPOJII pabOTOCIIOCOOHO-
CTH TAa¥IMepa IIPH U3TOTOBIEHUH B IIPO-

MHUKPOKOHTPOJIIIEPA

HosocT™m mvmpa News of the World HopoctTn mupa

Hero noTteHuuana 9KpaH BbIrNaguT abco-
NIOTHO 6€nbIM, OAHAKO MNPV NPUIIOXEHUN Ha-
NPs>XKEHWsT BMOJSIOTEH OKpaluuBaeTcs B
TEMHO-TEMHO-CUHUI (6IM3KUIA K YEPHOMY)
uBet. Takum o6pasom, «BK4afg» UNN
«BbIK/IOYasA» OTAEfbHbIE Y4acTKu gucrnes
NanoChromics, MoXHo thopMupoBaTh U306-
paxeHue.

Kak oTmevaloT pa3paboTyvKku, 3KpaHbl,
co3faHHble Ha 6a3e HOBOW TEXHOMOrnn, 06-
nafalT O4eHb BbICOKOW KOHTPACTHOCTbLIO,
CPaBHUMOWN C KOHTPACTHOCTbIO MeYaTHbIX
JOKYMeHTOB. Yrnbl 0630pa COCTaBnstoT Ao
180 rpapycoB, paboyee Hanps>eHue He
npesbILLaeT opHoro Bonbta. bBonee Toro,
Oucnnen He HyXpawTcs B MOACBETKe, a
chopMUPOBaHHOE WK306paxXeHue MoXeT
XPaHWUTLCS CKOMb YrogHo Jonro 6e3 [onosn-
HWUTENbHOrO NUTaHus (3HepronoTpebdneHve
NCD-3kpaHoB coctaBnsieT okono 10% 3Hep-
rornoTpebneHns TPaguLMOHHBIX XXUOKOKPU-
cTanam4eckux gucnnees). Kpome Toro, Kom-
naHus Ntera BblAeNseT OTHOCUTENIbHO
HebonbLLIOe BPeMs OTK/IMKA U HU3KYIO cebe-
CTOMMOCTb Mpou3BoAcTBa. B nmepcnektuse
MeToavkKa MOXET 6biTb ajanTupoBaHa Ans
€O30aHus MHOrOLBETHbIX 3KPaHoB, Comep-
XaLLMX HECKOSIbKO CIIOEB SNIEKTPOXPOMHOMO
mMartepuana.

Komnanua Ntera yxe npogemMoHCTpUpO-
Basia obpasupl yctporicte ¢ NCD-gucnnes-
MW, B YAaCTHOCTW, MOAUCULIMPOBAHHYIO BEp-

Y3Jibl 1 Moavnm

IPaMMy BKJIIOYEHA 3aITHCh B MAMSTH
8 x 16 3HAYEHHIT YCTAHOBOK.
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cuio MP3-nneepa Apple iPod (Ha ¢oTo) u

SNEKTPOHHYIO KHWUTY, KOTOpas, BMpoYeMm,

eLé HyxxaaeTcsi B JopaboTKax.
http://science.compulenta.ru/

MonyyeHsl
ANieKTponpoBoasiiue
HaHOTPY6KM
PeKoOpAHOWN ANUHbI

AmepukaHckue y4éHble 13 KanuopHui-
cKOro yHuBepcuteTa B VpBuHe cosganw
3NEeKTPONPOBOAALLIME HAHOTPYOKU pPeKopa-
HOW OJINHBI.

Kak coofLyaetcs B npecc-penvae, B Xxofe
3KCMEPVMEHTOB MCCNEfoBaTENY NPUMEHSAIU
OTHOCUTENBHO MPOCTYI METOAUKY. MuKpo-
CKOMUYECKNe HacTuLibl XXenesa unu, Kak mx
ellé HasblBalT, HaAHOYaCTULbl, MOMELLEH-
Hble B HEOOSbLUYIO NeYyb, BCTyNanu B XUMU-
YECKYI0 peakLumto ¢ NpupoaHbIM razom. CuH-
Te3npoBaBLUMECS B X0fe AaHHOro npolecca
CTPYKTYpPbl OCaXAanmncb Ha CETKe U3 TOH-
YanLumx 30M0ThIX MPOBOAKOB.

B peaynerarte 6binv Nosy4eHbl HAHOTPY6-
KU LNMHOW OKOMO YeTbIPEX MUIINIMMETPOB,
YTO NPUMEPHO B AECATbL pa3 6orbLue npeabl-
Oyuwiero pekoppa. Bonee Toro, mocnegyro-

LiMe OnbiTbl MOKas3anu, 4TO CO3[aHHble
HaHOTPYOKM 06n1afalT OYeHb BbICOKOWM
3M1eKTPONPOBOAHOCTbLIO, MNPEBOCXOAALLEN

3M1eKTPONPOBOAHOCTL Meaw. o paHHomy
nokasarersnto HaHOTPYOKM (C y4ETOM UX Onu-
Hbl) TAKXXe ABNAIOTCSH aBCOMOTHLIMU PEKOPA-
cMeHamn. TakvuMm 06pa3oM, NMog4epKyBaroT
Y4€Hble, MPOBEAEHHbIE IKCMEPUMEHTLI [0-
KasblBalOT, 4TO JaXe ANVHHbIE HAHOCTPYK-
TYpbl MOTYT ABAATLCA MPEBOCXOAHLIMU MPO-
BOAHMKaMM 3NEKTPUHECKOr0 TOKa.

lMpepnonaraercs, Y4To B NEPCNEKTUBE pe-
3ynbTathl paboT cCoTpyAHNKOB KannutopHuii-
CKOro yHusepcuteta B VpsuHe 6yayT wc-
Mosb30BaHb! MPY CO3AaHNN CBEPXMPOYHBIX U
NErkux Marepuanos, MacCcMBOB MaMATU Bbl-
COKOW MIIOTHOCTU, MUKPOCKOMUYECKUX 61Oo-
CEHCOPOB W 3MIEMEHTOB KOMMbIOTEPOB Crie-
[yIOLLIero NoKoNeHus.

http://science.compulenta.ru
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ISD-kopex ang aBTocepBuca

Bnapumup Monos

HecnoxHbliii npuéop, coaepalumii MUKPOKOHTPOJSIEP U rOJIOCOBOW KOAEK,
KOMMEHTUpYET npouecc paboTbl 060pyA0OBaHUS aBTOCEPBUCA, MOMOras

MacTepy U MH(OPMUPYS KITMEHTOB.

MoCTAHOBKA 3A0AYMM

MoO¥# 3HAKOMBIN COJEPKUT MAJIEHDb-
KYIO MAaCTEPCKYIO HIMHOMOHTaXA. ITome-
meHue OyKBaJIbHO TPHU HA TPH METPA, T1e
COCPENOTOYEHO BCE OOOPYAOBAHUE —
MHAHOMOHTAXKHBIA CTAHOK, NMPOKATKA
JIMCKOB, BaHHA4, OAJIAHCHPOBOYHASI Ma-
IIMHA ¥ TaK gajee. OQuH MacTep BIOJI-
He ynpasisieTcs. KIueHThl MoAaT Ko-
JIeca C y/IuLpl yepes ABepb. BoT ¢ kineH-
TaMHU U BO3HHUKaeT rpobyiema. Tounee, ¢
CaMBIMH JIIOOOITBITHBIMU M3 HHUX. Bme-
CTO TOTO YTOOBI OTJATH KOJIECO B pe-
MOHT U CIIOKOMHO JIOKHUJATBCA B CTO-
POHKE, OHH HOPOBAT «II0y4aCTBOBATE> B
pemonTe. CyloT HOC OyKBaJIBHO BO BCE
onepanmy, CJIeAT 32 KOJIECOM Kak 3a
OOJIBHBIM POJCTBEHHUKOM.

Majio KOMY IIOHPAaBHTCA, KOIZIA <«/IbI-
IIAT B 3aTBUIOK» BO BpeMs pPaboThl, J1a U
HE6Ee30MaCHO /IS TIOOOITBITHBIX — MaC-
TEPCKasi ECTh MaCTepPCKasAg. MOXKeT K04
COpPBAThCA, HA OATAHCHUPOBOYHOM Ma-
IIHMHE KOJIECO BPAIAETCS CO CKOPOCTBIO
400 06./MHUH, 2 UHIUKATOP BHUJEH TOJIb-
KO oneparopy. KiimeHnTy oueHb Xouercs
3HATh, CKOJIBKO I'paMM jgebanaHca Ha
€ro KoJece.

BOT 3HAKOMBIN ¥ OOPATHIICS KO MHE C
NPOCBOOH CIENaTh JOIIOJHUTEIbHBIN
BBIHOCHOHM HHJHMKATOP 6aJIaHCHPOBOY-
HOM MallIMHBI, YTOOBI IIOBECUTH €0 HA
CTEHKY IUUII Pa3BICUYEHHA KIHEHTOB. 1
4TOOBI I'OJIOCOM IIPOHU3HOCHIICA HU3Me-
PEHHBII Je6aTaHC B IpaMMax, pa3Hble
¢paser - «baraHCUPOBKA KoJeca», «<Ko-
Jleco CcOATAaHCHPOBAHO», «OILUIATUTE B
Kaccy» 1 gpyrue. Tabio go/mKHO 6BUIO
CTarh emé U OTIMYUTEIBHON 4YEPTOM
3TOU MACTEPCKOM.

3asava NMOHATHA M JOCTATOYHO JIH-
HerHa. Heo6X0o1MO NOTyYuTh II0Ka3a-
HUSI UH/IUKATOPA CTAHKA, NIEPEJATh UX
Ha 6osbIIOE TAGJIO, O3BYYHUTH YUCIA C
IIOMOIIBIO 3apaHEE 3AIMUCAHHBIX (Ppas.
Ho nipy IeTaiu3anyy 3a/1a4d [IPOSIBIISI-
FOTCSI TPOOJIEMBI.

Bo-1IepBBIX, CTAHOK — 3TO 3aKOHYEH-
HOE U3/1e/IHE, HUKAKUX BBIXOJOB Y HETO
HeT. He ObUIO Ja’Ke MPUHIIUITHATIBHOH

cxeMbl. E€ y1anoch 1osxyduTh OT pa3pa-
OOTYHMKOB CTaHKA IIO 3JEKTPOHHOM
IIo4YTe, HO OIMHCAHHUE WIrOpUTMA Pado-
TBI ¥ IpomuBKy [13Y pa3zpadboTyuku He
MIPEAOCTABISAIOT.

BO-BTOPBIX, BMEIIATEIbCTBO B CXEMY
IOJDKHO OBITh MUHUMAJIBHBIM, YTOOBI
HE HAPYWHUTb PAOOTOCIIOCOOHOCTD Ca-
MOTO CTAHKA B IIOOOM CIIy4ae.

M B-TpeTbHX, YCTPOMCTBO [JOJIKHO
OBITH IPOCTHIM B MCIIOIb30BAHUH 1 HE-
JOPOTHM.

Bc€ 310 HYKHO CJ€/IaTh B PA3yMHBIC
cpoku. ITpucrynum.

PELWEHME

OCMOTp CTaHKA IIOKA3aJI, YTO HH/H-
KATOP COCTOMUT U3 HIECTH CEMUCEIMEHT-
HBIX CBETO/IMOJHBIX Pa3psA/10B. Pa3psajbl
CTPYIIIMPOBAHBI IO TPU — AebanaHC
«BHYTPH» U «CHAPYXW». Ha nHAUKATOPHI
BBIBOJISITCS HE TOJIBKO ITU(DPHI, HO M Pa3-
JIMYHBIE CJIy’KEOHBIE COYETAHUS, KOTO-
pBIE ITOKA3bIBATH HA TA0JIO KJIMEHTA HET
HEOOXOJAUMOCTH. AHAIN3 NPHUHIIAIIM-
AJIPHOM CXEMBI ITO3BOJMJ IIPEAIION0-
JKHUTb, 4YTO MCIOJIb3YETCSA JUHAMUYE-
CKass uHAuKanus. ITomygaem, 41O HAZO
«ITO/ICJIYIINBATH> CEMb CETMEHTOB HH-
aukaropa —a, b, ¢, d, e, f, g (Touka He uc-
IIOJIB3YETCA) U TPU Pa3psAaa BbIOOPa 110-
3unMu (B CTAaHKE CTOUT Aemudparop
W7). Hcmons30BaTh OCUHIOTPad
WJIN JIOTUYECKUI IPOOHUK IS ETATIb-
HOTO HMCC/IEJOBAHUS ObUIO HEBO3MOXK-
HO, TAK KaK CTAHOK BCE BpEMs ObLI
HY’KEH B pabore. IIpunuIiocs OCTaHO-
BUTBCSI HA TEOPETUYECKOM BBIBOZE O
cnocob6e (POpMHPOBAHMS MOKA3AHHUM
(KaK IIOTOM OKa3aJ0Ch, IPABUIBHOM) U
JAIBHEHIIYIO Pa3pabOTKy BECTH «BCJIE-
my10».

OueHb yIAaYHBIM /IS «BPE3KH» B KOH-
CTPYKIIHIO CTAHKA OKAa3aJI0Ch IOJKIIO-
YEeHHE MTATHOTO MHIUKATOPA K OCHOB-
HOH IIIaT€ — OHO BBIIIOJIHEHO B BHJE
IUIOCKOTO 40-’KHMIBHOTO KaOess ¢ pasb-
émamu Tuna IDE. § 3aMeHnI ITaTHBIH
Kkabenp Ha craHgaptHb IDE ¢ Tpems
pa3zpéMaMH, HEMHOI'O YKOpO4YeHHbINA. K

cpegHeMy pa3beéMy OyAeT IOAKII0YATh-
sl MOAY/Ib, OOECIIEYUBAIOIMH I1apaJI-
JICJIBHOE IIOJYYEHHE TEKYIIUX ITI0Ka3a-
HUHA UHIUKATOPA U TUTaHKue +5 B moero
JIOTIOJTHUTEIBHOI'O YCTPOHCTBA OT CTAH-
Kka. PogHOM Ka6eab 1 MOPEKOMEHI0BA
XO3AHUHY COXPAHUTD HA TOT CJIy4aH, ec-
JIF OH 32X04YET BEPHYTD BCE KaK OBLIO.

Ha sToM 3Tane pa3paboTKH yKe uMe-
€M NuTaHue +5 B, crabrmImM3upoBaHHOE
OT CTaHKa, U jeciaTh curHagoB TTL-
YPOBHS JUUIA CYUTBIBAHMA. C TAKUM YHC-
JIOM BBIBOJIOB CIPABHUTCSI MHKPOKOH-
Tposutep AVR AT90S2313 [1] (puc. 1).
CyuTaHHBIE TOKA3aHUS HAJAO0 OTOOpPA-
3UTH HA OOJIBIIIOM MHIUKATOPE — IIECTh
Pa3psiIOB 110 CEMb CErMEHTOB. OH Oyzer
HAXO/JUTHCSI HA HEKOTOPOM PaCCTOs-
HUHM OT CTAHKA, U TAHYTb TPHHAJUATDH
IIPOBOJOB HEPALMOHAAbLHO. S pemmi
IIPUMEHUTD JUIs1 (POPMUPOBAHUS TTOKA-
3aHUIT HAa TaGJI0 MUKPOKOHTPOJLIEP
AVR AT90S8515, ero BbIBO/IOB XBATAECT
Ha BCE HYXIbL. Mexay coO0M MOy
CUUTBIBAHHA U OTOOPAKEHUS CBA3AHDI
craggaptabiMu UART, KOTOpBIE €CTh B
KaKJ0M 13 npuMeHEHHbIX AVR. Ha pac-
CTOSTHHE 4...5 METPOB €O BIIOJHE XBa-
Taet. CKkopocTs 6yzer 9600.

Teneps mIaBHAS NPOGIEMA — roN0C. S
Cpa3y PaCcCYMUTHIBAJI HA IPHUMEHEHHE
ISD-xomeka st O3BydyHBaHHA [2].
OueHb yI06HasA MUKPOCXEMA, ITIO3BOJISA-
€T BOCIIPOU3BOJUTH 3BYKOBOM OTPE3OK
33aJaHHOM JJIUTEIBHOCTH C 3aJAHHOIO
MECTa U3 3aIMCAHHOIO B HE€ 00BbEMA.
MunuManbHbIH mar 0,2 CEeKyH/bl, I
T'OJIOCOBBIX COOOIIEHHH 3TOTO JOCTA-
TO4YHO. M3 Bcero pszaa ISD s BbiOpan
ISD4002-120 B DIP-xopiyce. MOXHO
3anucath 120 CEKyHJ C Ka4eCTBOM
8 kI11. Pe;XKMMbl MUKPOCXEMBI OITMCAHBI
B JOKYMEHTAIlUU NPOU3BOAUTENA. S
BBIOpAJI PEXHUM BOCIIPOHU3BEJEHUA, B
KOTOPOM 3aJaéTCs CTAPTOBBIM a/Jpec
BocrnipoussegeHusa n x 0,2 CeKyHIbI H
CYHUTAIOTCSI MUKPOKOHTPOJUIEPOM HM-
mynbCebl RAC. Ogun nMirysibe RAC coor-
BercTByeT 0,2 CEKYHIbI JJIMTEIbHOCTH
3ByKa. MuKpocxema emé I03BOJsIeT
BOCIIPOU3BOJUTD 3AITMCAHHBIN 3BYK 110
OTJeNbHBIM (hpa3aMm ¢ (poOpMHUPOBAHHU-
em npepsiBanusa INT okoHuanus @pa-
3pl. [Ipu3HAK OKOHYAHUsA (ppas3bl 3aHO-
CUTCSI B KOJEK IIpu 3anucu. Ho aror
CIIOCOO MHE HE IIOHPABWICA U3-34 TEX-
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Puc. 1. MpUHUMNManbHas cxemMa ronocosoro raéno

HOJIOT'MH IOATOTOBKH 1 3aIIMCH B KOJIEK
3BYKOBBIX (DPArMeHTOB. 3€Ch OCTAHOB-
JIIOCH ITOpobHEe.

Muxkpocxema ISD mo cyru sABisgercs
< POBBIM MATHUTO(OHOM> — OLIU(-
POBBIBAET AHAJIOTOBBIN 3BYKOBOM CHI-
HaJI ¥ 3aIIMCHIBAET €T0 B IMaMATh. Boc-
IIPOU3BOAUT HA0OOPOT — CUUTHIBAET U3
mamaTH GauTel U 4yepe3 LJAIT BbImaér
HY-curzazn. IIpamoro gocryia K Imams-
TH Koaeka ISD HeT, TOIBKO 4epe3 KO-
manasl PLAY u REC o uaTepdeticy SPL

BoT (pparmMeHT U3 IMCTUHIA YIIPABJIE-
HuA ISD — xomanzga PLAY.

// rrno6amnbpHHE IEpEMEHHHEe

#define isdPOWERUP 0b00100000 //
KOMaHOH YHUpaBneHus pns ISD

#define isdSETPLAY 0b11100000
#define isdPLAY 0b11110000
#define isdSTOP 0b00110000
#define isdAnyByte 0b11111111

void isdPlay(void)

{

// Play c BamaHHOrO ajgpeca

// BRINYUTE NOUTaHUE

PORTB.4=0;
isdRet.byte[1l]=spi(isdAnyByte) ;
isdRet .byte[0]=spi (isdPOWERUP) ;
PORTB.4=1;

// Bapepxka Ha Tpud

delay ms(25);
// romaEpma SETPLAY cC agzgpeca B
isdAdr
PORTB.4=0;
isdRet.byte[1l]=spi(isdAdr.byte
[01);
isdRet.byte[0]=spi (isdSETPLAY |
isdAdr.byte[1]);
PORTB.4=1;
delay ms(1);
// romMaupga Play
PORTB.4=0;
isdRet.byte[1]=spi (isdAnyByte) ;
isdRet.byte[0] =spi (isdPLAY) ;
PORTB.4=1;
// oxumaHue OKOHYAHUA POHEMEl C
IPOBEPKO¥ Ha TaiMayT IO OIUTENb-
HOCTU
Sec=0;
while (isdRAC!=0)({};
// cTom
PORTB.4=0;
isdRet.byte[1l]=spi (isdAnyByte) ;
isdRet.byte[0]=spi(isdSTOP) ;
PORTB.4=1;
delay ms(50) ;
3

Jpyrue KOMAaHIbl aHAaJIOTHYHBIE.
BrIroyeHue 3alMcH TpeOyeT MHHIAA-
JIA3ALIUU MUKPOCXEMBI, II0O3TOMY OJHA
M Ta Xe (ppasa, 3aIMHCAHHAS HECKOJIBKO

Pas3, MOXKET OKa3aThCs PA3HOM JJTUTENb-
HOCTH (KpaTHOM 0,2 €) U pa3MEeCTUTCA
110 Pa3HBIM aApecaM. Ha ciryx aTo npak-
TUYECKH HE3AMETHO /I IIPOCTBIX
¢dpas, HO /11 COCTABHBIX ITPUHIIUIIH-
aJIpHO. MHE HagO (POPMUPOBATH YHC-
JIUTEIbHBIE — HOJIb, IATh, 1€CATH, ITAT-
HAALATh, ABAALATh U T.J. 10 TPEXCOT C
maroM mATb. YTOOBI 3a1IMCATh MOAPAL
BCe (ppa3bl, HY?)KHO MHOT'O ITaMATH, IO-
3TOMY 5 Pa30H/I UX HAa COTHH, IECATKU U
enuHUIbL. O3BydynBaHue yucaa 125 co-
CTOUT U3 MMOCIETOBATEIBHOIO BOCIIPO-
HU3BEJECHUS CJIOB «CTO», «IBAALATh> U
«IATh>. BOT 3€Ch JTUIIHUE WIU OTCYT-
crByromue 0,2 ¢ O4eHb 3aMETHBI Ha
cIyx — (ppasa moay4aeTcs: Wid 3aTsSHy-
TOUW, WIN HMCKAXKEHHOM. [loaroroska
PEIUIHK /ISl 3aIIMCHU B KOJIEK — TOXKE HE
COBCEM IIpOCTas 3ajada. Hago umers
XOpoIIee Ka4ecTBO, Pa3bOpPUYHUBOCTb.
KinueHT moskesnaJl UMETh JKEHCKUU To-
10C. DOHEMBI JIJIs1 YUCIUTEIBHBIX MOX-
HO 6BLIO OBl HAWTH B UHTEpPHETE WU B
IporpaMmax C roJOCOBBIMH COOOIIE-
HusaMy. Ho ¢pasy «bajaHCHpPOBKa KO-
Jieca» Ha/0 3alUCBIBATh. YTOOBI IrOJI0C
OBLI BE3/IC OJMHAKOBBIN, IIPUAETCA 3a-
nucaTh Bce (ppaspl. IIpUBIIEK CBOIO CYII-
PYTY B KA4€CTBE JIJUKTOPA. 3AITUCHIBA C
IIOMONIBIO KOMIIbIOTEpA. HayuTaHHBIE
noapsas (ppassl IOTOM OTPESAKTHPO-
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Puc. 2. MpumepHasn KOMNOHOBKA 3/IEMEHTOB

BaJI — BBIPE3AJI JUIIHUE 11Ay3bl U IIPHU-
BA32JI HAYAJIO PEIUIMK K CeTKe, KpaT-
Hou 0,2 c. Tenepp BcTana 3ajgada: Kak
MHOTOKPATHO 3aIHCBIBATh ITO/ITOTOB-
JIEHHBIH wav-(aia B KOAEK IO OJTHUM
U TEM K€ agpecaM? MHOTOKpPAaTHO II0-
TOMY, 9YTO HaZO IIPOBEPATH U TECTUPO-
BaTh PA3HbIE BADUAHTHI TOJIOCOBBIX CO-
obmeHuMn. /I 3aITUCH HEOOXOTHUMO
nate KomaHay REC Ha KOJEK M OJHO-
BPEMEHHO HA4YaTh BOCHPOM3BOAUTH
3BYKOBOM (parir. IIpryém Bce HEU3OExK-
HbI€ 3a[€PKKH JO/DKHBI OBITH BCEIJa
OJJMHAKOBBIMH. fI 3JI0KUI 3TH (PyHK-
UM B MOZYAb MHAUKAIUH AT90S8515.
CBsI3b C KOMITBIOTEPOM OCYILIECTB/IAECTCS
gyepe3 COM-mOpT ©W MHKPOCXEMY
MAX232 B TUIIOBOM BKJIIOYEHHH. McC-
nosb3yercss oguH UART u U1 mporpam-
MMPOBAHUS, Y 7151 PAGOTBHL. S BBITTOITHIUT
IIOPThI HA CTAHJAPTHOM Teae(POHHOM
paspéme R] u TenedOHHOM YETBIPEX-
JKMJIBHOM NpoBojJe. Brarogapsi aromy
MOTY BBIOMPATH PEXKHMBI, COEIHHSISA
Y3JIBL:

® KOMIIbIOTEPHBIH COM-nopTt =

MAX232 — AT90S8515 mia nmporpam-

MHPOBAaHHUS KOJEKA, /s IMYJIALHH

paboThl CTAHKA, IMPOBEPKU HHIHKA-

M
® KOMITbXOTEPHBIH COM-niopTt =

MAX232 — AT90S2313 111 mpOBEPKHU

MO/Iy/IA CYMTBIBAHUS;
® CTaHOK — AT90S2313 — AT90S8515 B

paboueM pexuMe.

ITOBTOPIOCH, YTO BCE PAOOTHI BBIIIOJ-
HAIUCh O€3 <KHUBOT'O» CTAHKA, II0O3TOMY
66U1 HEOOXOAUM aMmyasTop. Ilocne 3a-
BEPILIEHMS IIPOEKTA MOAY/JIb MAX232
OCTaJICsI 'y MEHA IS APYTHUX paspa-
OOTOK, 2 MUKPOKOHTPOJLJIEPHI COETHUHE-
HBI HANPAMYIO AT90S2313 =
AT90S8515.

IIpoTOKOI O6MEHA MEXTY MOIY/ISIMHU
IIPOCTOM, Yepe3 MOPT NepeAaéTcs TeK-
CTOBOE COOOIIEHUE BU/IA:

XXX 0011223344556677CRLE,

rae XXX — komaHbl: Rec — 3anuce, Say —

Bocnpoussegenue, Err — OmubKa,
Tst — Tecr .
Banter 00, 11, ..., 77 nepenarorca B

TekctoBoM Hex-Buge. 001122 — rmokasa-
HUSL JIEBOTO MHIUKATOPA, 334455 — 110-
Ka3aHUs I[IPaBOTO HHAUKATOpPA, 66 —
COCTOSAHME KHOIIKH, 77 — HE HUCIIOIb3y-
ercs. B xonue 6aitel ODOA — BO3BpaT
KaPETKH U MIEPEBOJ, CTPOKU. TEKCTOBBIN
(dopMmaT BEIOPAH J7151 BO3MOKHOCTH JIET-
KO YIIPABJIATh MOAYJIEM YEPE3 IIPOCTYIO
TEPMUHAIBHYIO IIPOrPaMMy PabOTHI C
COM-noprtoMm, a1 ucnons3osan TTY. B
MOAY/ISAX MPHUILIOCH JOOABUTH (PyHK-
nuio nnepesoga HEX — BIN, mamatu mis
3TOr'O XBaTUJIO.

OO AIrOPUTM PAGOTHI ITOIYYaAET-
Cs1 CJIEIYIOIIHM.

Moayns AT90S2313 ompamuBaer
COCTOSIHUSI MHAHKATOpPA C YaCTOTOH
1008 pa3 B cexyHay. ITokazaHus Huk-
cupyrorcs: PD3 = 0 10 U3MEHEHHIO
cermMeHTOB, PD3 = 1 Mo M3MEHEHHUIO
paspsazga. HyjneBo# paspsj HUHHUIITUH-
pyeTr mepepady Bcero O670Ka Say
0001020304050607CRLF, raze 00... —
Hex-Buz HYJIEBOTO M Aajiee pa3psagos. B
06 ro3uruy 3HavyeHue KHonku: FF — Ha-
sxata, 00 — He HaxkaTa. BIoK nepegaércs
IpU U3MEHEHHH JII0OO0ro paspsjga u
OpU HAXATUM KHONKH. IIpu OTCyT-
CTBUHM JHUHAMHUYECKOH HHIUKAIHUHU
MaxTimeOut Gozee 5 CeEKyHJ mepe-
naércst 6ok Err 0011223344556677.

Moayne AT90S8515 oxu1aeT KOMaH-
ay Bujaa XXX 0011223344556677CRLE,

IIPH 3TOM BBIBOJATCA TEKYIIHE MTOKA3A-

HUS HA UH/UKATOP. Say — BBIBOAUT I10-

Ka3aHUS HA HHIUKATOPBI U AKTUBUPYET

IIPOLEIyPy BOCIIpOU3BeAeHUA (pas-

YHCIUTENbHBIX Yepes Kojek. Err — co-

obmeHue 06 omuodKe. Rec — aKTuBUpPY-

€T 3aIMCh BCEH MaMSTU KOJEKa, HA4YM-

Hast ¢ aapeca 0 u 3akaHYMBaA 599, Bce

120 cexyna. OJHOBPEMEHHO C IIPHUXO-

JIOM 3TOM KOMAaH/bI JOLKHO HAYAThCA

BOCHPOMU3BEJECHUE 3BYKOBOIO (paiiia,

IIOCTYNAIOLIEr0 Ha BXOJ Kogeka. Tst

AAAAAABBBBBB - pexum aapecHoro

Bocnpoussegenus. C agpeca AAAAAA

POUIPaTh JJIMTEIbHOCT BBBBBB.

Ha JIendu 6pu1a HAIMCAHA IIPOIPaAM-
ma EmulStanok, koropas pemana He-
CKOJIBKO BCIIOMOT'ATE/IbHBIX 3a/a4:

e Bp1auy B COM-tiopt koman/ bl REC ¢
OJHOBPEMEHHBIM 3aITyCKOM BOCHPO-
U3BEJCHUS Wav;

® (hOopMHPOBAHHE KOMAH/bI Say C JIIO-
OBIM COYETAHUEM ITOKA3AHUH pa3ps-
JIOB 11 TECTUPOBAHMSA;

@ BOCIIPOU3BEJCHUE JIIOOOTO 3BYKOBO-
ro (pparMeHTa MaMATH KOJEeKa 3a4aH-
HOH UTUTEIBHOCTH.

Pexxum Tst MCITOIB30BAJICA JJIA YTOY-
HEHUA APECOB M JUIUTEIbHOCTEN Ppa3
IOC/I€ X 3AIMCH B KOJeK. Bocmpousse-
AeHue uAET 1o Tabanlle KOHCTAHT (Ha-
YaJabHbBIN aApec, JIUTEJIbHOCTD), KOTO-
pad 3a4a€TcA IPU IPOrPAMMHUPOBAHUHA
AT90S8515 B mamsaTH NPOTPAMMBI.
EPPROM He MCIIOIb30BAJ 110 IIPUYHHE
BEPOSITHBIX COOEB.

ITopsAIOK AeHCTBUI TAKOM:

e B AT90S8515 3ammchIBa€M KOJ IIPO-
rpaMMBI C IPUMEPHOM TaGIUILIEH a/I-
PECOB U JJIUTEIbHOCTEM;

@ 3aIIMCBIBAEM B KOJEK BECh 3BYKOBOM
arir

e nporpammor EmulStanok u KomaH-
gou Tst AAAAAABBBBBBxx mooue-
PEIHO IPOBEPAEM BCE 3BYKOBBIE (Dpar-
MEHTBI, YTOUYHSsI HA4YaJbHbBIM a/JpeC U
JUIMTEIbHOCTb. BaKHO YETKO IIOIIACTD
B Hayaso (ppaswl, 6€3 JTUIIHEH I1ay3bl,
U HE «OTKyCHTBb> OKOHYaHHEe. OCO6eH-
HO PEXET CIyX IIOJPE3aHUE <«.aTh> Y
«“TPUALIATH>, «1BAALATh>. MOKHO 000¥-
TUCh U 0e3 mporpammel EmulStanok,
IIPOCTO HAGHUPAsA B TEPMHHAIKE KO-
manay Tst 0011223344556677. U3
EmulStanok nmpocro yao6Hee;

® YTOYHEHHYIO TAGIHILY 3aHOCHM B KOZ,
nporpammbl AT90S8515, KoMIIMIupy-
eM u niepemusaeM Flash-mamaTse.
Tenepb aITOPUTM JO/DKEH TOYHO CO-

OUpaTh 3aJaHHBIE (PPA3BL
ITamaTu 120 cexyH/1 OKa3a/I0Ch MHO-

I'0 IS TOTTOCOBBIX COOOIIEHHUH, U 5 J10-

WWW.SOEL.RU

COBPEMEHHASA SIEKTPOHVIKA ¢ Ne 2 2005




6aBU 3BYKOBBIC (DPATMEHTHI IS TIPH-
JaHHA HEKOTOPOIro IOMOpa CHCTEME:
«BH3T TOPMO30B», «Pa30UTOE CTEKIO>.

DparMeHTbBl BOCIPOU3BOJATCA B 3a-
BHCHMOCTHU OT cUTyauuu. Hampumep,
¢dpasza «Ogenp 60JbIION Ae6ATAHC> CO-
IIPOBOXKAAETCS JKYTKMM BU3I'OM TOPMO-
30B U Pa30UBAIONIUMCS CTEKIOM.

dpa3spl «3axX0UTE K HAM e1é», «Oruia-
TUTE B KACCy», «YIadyu Ha Joporax!»,
«CYaCTIIMBOIO ITyTH» BOCIIPOU3BOJATCS
B CIy9aHOM ITOC/IEOBATEILHOCTH.

J1s1 CHHXPOHU3ALMK MOJYJ/IsI CYMThI-
BaHUS ¥ OTOOPAYKEHMA, I/ IIOKA32 K-
€HTY TOJIbKO 3Ha4eHHUH JebanaHca 6e3
CJIYKEOHBIX CHUMBOJIOB HCIIOJIb3yETCS
OCOOBEHHOCTH AITOPUTMA PAGOTHI CTAH-
ka. [Ipu 3anrycKke u3MepeHus gedananca
TACHET IITATHBIM HMHIUKATOP. A 110cIe
U3MEPEHUsI IIEPBOE BBIBEJEHHOE CO00-
IEHUE U eCTh Jebananc. C yd€ToM 3TOMU
3aKOHOMEPHOCTH CIy)KEOHBIE cOOOIIe-
HUSI UTHOPHUPYIOTCS U Ha Ta6JI0 BBIBO-
JISITCSL TOJIBKO U3MEPEHHBIE I'PAMMBI.

B kauecrse YVHY GbUI IPUMEHEH I'OTO-
BBII GJIOK aBTOMOOMJILHOTO YCUJIHATEIA.
EAuHCTBEHHOE TPEOOBAHUE — YCTOMYH-
Bast paboTa or +5 B. JMHAMHK TOXE OT
aBTOMOOWIBHOMN aKYCTUKH, MOJXO/s-
LEro pasMepa.

[MegyaTHas Iurata He pa3pabdbaTbiBa-
Jach, BCE OBUIO CAEJAHO HABECHBIM
MOHT)XOM. BapHaHT KOMIIOHOBKH 3J1€-
MEHTOB Ha PHC. 2. UHAUKATOPBI PACIIO-
JIOJKEHBI C IPOTHUBOIIOJIOXKHOM CTOPO-
HBI OT KOMIIOHEHTOB. Bce moMecTu10Ch
B kopiryce 30 x 30 x 5 cM. DneMeHTHAs
6a3a BRIOMPATACh UCXO/IA U3 TOCTYIIHO-
CTH ¥ IIPOCTOTHI MOHTAKA.

I[Ipx nPOrpaMMHPOBAHHHM MHKPO-
cxem cepun AT90 ucnonb3osaicsa SPI-
IpOrpamMmmaTop.

Cy1iecTByeT MHOKECTBO BADHAHTOB €TI0
UCIonMHeHus1. HeKoTopele Nepedrc/IeHbl
3necek: http://www.meteokot.narod.ru/
progr.html.

Heo6X0AuMO NPEAYCMOTPETh OTKIIIO-
yenue curHaaoB MOSI, MISO, SCK ot
Kojeka ISD mpm mporpamMMUpOBAHUA
AT90S8515 (m1u BBIHUMATH ISD m3 ma-
HEJIBKH), TAK KAK BO3MOXHO CaMOIIPO-
H3BOJbHOE IepexaroyeHue ISD B pe-
JKHM 3aITHCH M 1IOpYa 3aIIHMCAHHBIX CO-
obmenui!

HICXOHBIN TEKCT MPOIIUBOK MOAY-
JIE pa3MEeNEH Ha CalTe KypHaJia.

JINTEPATYPA
1. http://www.atmel.com — OITMCaHHE MHK-
POKOHTPOJLIEPOB ceMericTBa AT90S.

2. http://www.isd.com — onMcaHue Koje-

Ka ISD. G

Hosoct™m vimpa News of the World

PbiHok XKK-aucnnees
CornacHo nccnefoBaHusaM, MPOBeAEHHbIM
aHanutukamu IDC, pbIHOK MAOCKMX XXWUAKO-
KopucTannuyeckux TFT-3KpaHoB, KOTOPbIV
BKJIO4AET SKpaHbl TENEBU30POB, HOYTOYKOB
1 monuTopsl MK, 6ynet yBenuunsartscs CO
CpenHerofoBbiM KO3 MULMEHTOM pocTa,
coctaBnsomm 15%. B 2003 r. 06bEm 3T0-
ro pblHKa coctasnan 24 mnpg. pomsn. llo
naHHbIM IDC, 06BEM Npofax Ha 3TOM PbiH-
Ke YBENMHUTCA B TeKyLlem rogy Ha 56% —
po 37 mnpg. gonn., a kK 2007 r. gocturHet
42 mnpg. K 2007 r. guamvetp 43% 3KpaHoB
XVOKOKPUCTaNNMYECKUX TENEBM30POB Mpe-
BbicuT 30 AOAMOB NO CpaBHEHUIO ¢ 4% B
2003 r. Paamep aKpaHOB 60/bLUMHCTBA HO-
yT6ykoB coctasut 14,1 n 15 groimos. Cym-
MapHasi [ons pblHKa MaHenen aTux AByX
pa3mepoB Bo3pacTeT k 2007 r. fo 90%.
http://www.osp.ru/

B CLLUA npe3eHTOBanu
HOBYIO TexHonoruto TB

[naBHOW CeHcauuei 3aBepLUMBLLENCA B
Jlac-Berace BbictaBku Consumer Electro-
nics Show (CES) ctanu Tenesn3opbl NpuH-
LMnuanbHO HOBOIO TUMa — Ha YrnepoaHbIX
HaHOTpybKax. Takue TB-npuémHuKu obe-
LIAIOT Ha MOPSAOK fyyllee Mo Ka4ecTsy U
6onee spkoe wusobpaxenne. OpgHako Mx
CKOPOMY BbIXOAY Ha MaccoBbIVi PbIHOK Mpe-
NATCTBYIOT ABa hakTopa: TYMUK B Uccneno-
BaHMAX HOBOW TEXHOMOTMM W 3acunbe KOH-
KYPUPYIOLLMX XKUOKOKPUCTANSINHECKUX 3K-
paHoB.

Vrnepog, KOTOpbIv MPUMEHSAETCS B TEHHU-
CHbIX pakeTkax u 6onugax «Popmynbl-1», B
CKOPOM BPEMEHM MOXET CTaTb OCHOBHbIM
3M1EMEHTOM B MPOU3BOACTBE TENEBU30POB.
B pamkax BbicTaBku CES-2005 6bi10 noka-
3aHO Cpasy HEeCKOSbKO MPOTOTUMOB 3Kpa-
HOB HOBOIO MOKOJIEHUS.

Texronorua FED (field emission display),
KOTOpasi MEXWUT B OCHOBE HOBbIX TENIEBU30-
poB, MpeAcTaBnseT cobou rMopup SnekT-
POHHO-TyHEeBOW TPYOKM U XXUAKOKPUCTANIU-
yeckoro (PKK) akpaHa. MNpoLue rosops, FED-
TENeBn30p COCTOUT U3 COTEH ThbICAY MUKPO-
KWHECKOMOB, BbIMOSHEHHbIX Ha KpucTanne.
VIMEHHO 3TU KMHECKOMbl, CAenaHHble u3
0CO6bIM CMOCO6GOM MOJyHEHHOro Yriiepoaa,
N 06ECrNeyMBaoOT MOBLILLEHHYIO SPKOCTb U
getanusauunio nsobpaxeHusa. [lpoTtoTun
FED-guvcnnes, BbinyLeHHbIn B 2004 r., ume-
eT avaroHanb 38 prorimoB. Ho npoussoau-
TENM 3asBNAKOT, YTO TakMe 3KpaHbl MOryT
MMeTb JuaroHanb OT 2 [0 HebbiBasnbIx
100 pronmoB.

CornacHo TeopeTM4ecKuM pacyéTtam,
FED-TeneBu3opbl 6yayT noTpeobnatb

MEHbLLE 3HEeprun, Yem nnasMeHHble naHe-
m unn XKK-akpaHbl, nokasbiBath 6onee
YETKYIO KapTUHKY 1 Jaxe CTOUTb AeLueBne.
«KoHuenuua HaHOTpy6O4HOro Tenesm3opa
obecneyvBaeT Ka4yeCcTBO KapTUHKW, 65IM3-
KO€ K TPaauLMOHHBIM 3NIEKTPOHHO-NYHEeBbIM
OUCTINEsM, @ Haunyullee Ka4ecTBo u3obpa-
XEeHus [0 cux nop obecrneyvBaioT UMEHHO
OHW, — roBopuT Tom lMUTCTUK, BULE-NPe3n-
[EHT MO MapKETUHTY XbIOCTOHCKOW Komna-
Huu Carbon Nanotechnologies. — Bce
KpyMHenLne npou3BOAUTENU AUCNEEB
ceyac CMOTPAT B CTOPOHY TB Ha HaHOT-
pybkax». Kopeickas komnanus Samsung,
KoTopasi Takxe yqacteyet B CES-2005 co
cBoum npotoTtunom FED-gucnnes, obeta-
€T, YTO eé Mofenb NOSBUTCA Ha npunas-
Kax B KoHue 2006 r. KpynHeiive uHBe-
CTOpbl B HOBYIO TEXHOMOruIO, SMOHCKWE
komnaHun Canon u Toshiba, Takxe oxu-
JatoT, YTO WX MPUEMHMKMN BbINOYT Ha Pbl-
HOK B 2006 r.

OpHako y HapoxpatoLenca FED-TexHo-
NIOTMK €CTb M HEMAsO MPEenoH ANA passu-
TMa. B nmepByto odvepedb uccneposatesib-
Cckmx. [deno B TOM, 4YTO Y4EHblE el He
HaCTOMbKO YBEPEHHO CMpaBnaloTCs C yrnie-
POAHBIMA HaHOTPYy6KaMu (OCHOBHbIM 3rie-
meHToM FED-3kpaHoB), Kak 6bl UM XoTe-
nock. [Ana npoussopcTea FED-Tenesusopa
Heo6XoAMMbl MUMNVOHBI OQNHAKOBbIX HaHO-
KPUCTanNsoB, PacrofioXeHHbIX Ha OAHOM na-
Hemu. Kak pas BblpalumBaHue 3TUX Kpu-
CTanmnoB — M eCcTb camas CnoXxHas 3agada.
Ewé B 2003 r. onTUMUCTLI FOBOPUIU, YTO
nepBble TENEBU30Pbl Ha HAHOTPy6Kax Mnos-
BATcA B 2005 r. OanH U3 NMMOHEPOB B 3TUX
MCCNEeNoBaHWsX, aMepuKkaHckas KoMnaHusi
Candescent, notpaTtuna cabille $600 MIH.
Ha paspaboTku B cchepe FED, noka He npo-
pJana csou akTmebl Canon B aBrycte 2004
r., 4yepes 2 MecsLa nocsne Toro, Kak 06baBU-
na o 6aHKpoTCTBE.

WHTepecHo, 4To y npogswxexus FED-
OUCTNeeB eCTb U PbIHOYHbIE NPOBGNEeMbI.
Kak roBopuT BULle-NPe3naEHT crneuuanm-
31POBAHHOI0 UCCNE0BaTENLCKOrO areHT-
ctBa iSupply Mon CemeHua, HoBU4KaM By-
[eT CrnoxHo Bovtu Ha FED-pbiHOK, B TO
BPEMS Kak WHBECTULUW B KOHKYPUPYHO-
L0 TEXHOSMOMMIO XXMAKOKPUCTaNIMYECKUX
JUCMIIeeB M3MEpSAIoTCS  MUnnMapzamu
ponnapoB. AHanutuk Lux Research Ma-
Tblo HoppaH cornailuaeTtcs C KOnnerow,
yKasbiBas npu 39TOM, YTO XOTS MepBble K-
3eMnnApbl TENEBU3OPOB HOBOrO MOKOse-
HUS 1 noseatca B 2006 r., uX Maccosoe
NPOM3BOACTBO HAYHETCS He paHblue
2008-2009 rr.

http://www.expoua.com/
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MpombILNeHHbIN
19-arovimoBbIn XKK-gucnnen
LD1946 ot Litemax

KomnaHnusi Litemax Hayana cepumnHbI Bbl-
nyck HoBoro 19-A0MMOBOrO XUOKOKpUCTaST-
NMYECKOro OMCrnes AN CROXHbIX YCIOBUNA
BHeLLHen ocBeLéHHocTU — LD1946. Kopnyc n
NMOLCTaBKa BbIMOMHEHbI U3 aMtOMUHKS 6e510ro
uBeta. HoBMHKa OCHalLeHa BCTPOEHHOW CuC-
TEMOW OXJIXOEHUA U3 OBYX BEHTWUNATOPOB.
PaBHOMepHOCTL nopceeTku coctasnseT 80%.

LD1946 cnocobeH obecneynTb n3obpaxe-
HVe HaMBbICLLIEro Ka4ecTBa Aaxe B CIIOXHbIX
Hapy>XHbIX ycnosusax. BxopgHble curxHasbl
BKntoyatoT VGA, AV 1 S-eugeo. [vcnnew mo-
XKET NPUMEHSATLCS Ha XXENe3HOA0POXHbIX BO-
K3anax, asTobyCHbIX CTaHLUMsAX, B a3porop-
Tax, TOProBbIX LEHTpax, bupxax, mysesx u
MEQULMHCKUX LieHTpax. FpKoCcTb aucnnes —
700 km/m?. TlOSTOMY HaCbILLEHHOCTb, Yron
0630pa 1 KOHTPacTHOEe OTHOLLUeHWe BecbMa
BbICOKW. Pecypc cuctemMbl 3afjHei NoACBeTKU
aToro usaenus coctaenset 50 000 4yacos.

B TO Bpemsi Kak SipKOCTb CTaHAapTHbIX
XK ymeHbluaeTcs HenpepbiBHo, LD1946
BCcerga MMeeT BO3MOXHOCTb MOCTENEHHO
CHUXaTb SAPKOCTb, COXPaHATb KOHTPacCT-
HOCTb MpWU JO6bIX YCMOBUAX BHELLHEN
OCBELLEHHOCTH.

TexHn4ecKne XxapakTepucTUKK:

@ fApkocTs 700 Ko/M?

e Llar nukcens 0,294 x 0,294 mm

e Paspelienne 1280 x 1024 nukcenein
(SXGA)

@ KoHTpacTHoe oTHoLueHue 700 : 1

e lMnowagb un306paxeHus 376,32 X
x 301,056 mm

® Bpems anekTpoonTMYecKoro OTKNMKa
20 mc (Tvn.)

@ Yucno nepepaBaembix LUBeToB 16,7 MITH.

e Yron o63opa 170°/170°

® MakcumarnbHas MOLUHOCTb MoTpebneHus
80 BT

KoMnakTHbIN
xunxoxpucrannmecxuﬁ
aucnnen cupmbl i-sft,
YCTOM4MBbIA K BHELLHUM
BO3[eNCTBYOLWMUM haKTOopam

M3BecTHbI npoussogutens XKK-gucnne-
€B NS NPOMbILUNEHHbIX MPUMEHEeHWn hup-
ma i-sft Hayana noctaeku manotopmaTHOro
6,5-gronmoBoro XKK-gucnnea 120i.06 gns
NPUMEHEHUS Ha TPAHCMOPTHbIX CPeacTaax,
NMPOMBILLIEHHbIX MPUMEHEHWI, annapartype
Hapy>XHO1 yCTaHOBKW.

Bbicokas sipkocTb 1200 ka/m? nossonset
CUYUTBIBATH MHCPOPMaLMIO Aaxe Npv NPSMOM
CONMHEYHOM OCBELLIeHUW, NpU 3TOM KOHTpa-
CTHOe OTHOLUeHMe paBHo 500 : 1. Cuctema

HoBoCTM POCCMMCKMX AMCTPMObLIOTOPOB

3afHeln NOACBETKU XapakTepuayeTcs 60s1b-
LUIMM CPOKOM Ccnyx6bl — 6onee 50 000 4Yacos
(mO yMeHbLUeHUs nepBoHaYanbHOM SPKOCTH
n306paxeHns BABOE); BCTPOEHHbIA MHBEp-
TOp obecrneyvBaeT perynMpoBKy SPKOCTU B
ananasdoHe 1000 : 1; ynpo4HEHHas KOHCT-
pyKuMsi yCTOM4MBA K BO3OEUCTBUIO BUOpa-
LMK 1 MeXaHU4YeCcKux yaapos. [luanasoH pa-
60ounx Temnepatyp —20...+71°C, guanas3oH
Temneparyp xpaHeHnus ot —25...+75°C.

PaspelueHune 640 x 480 nuKkcenos, Konu4e-
CTBO BOCMPOU3BOAMMBIX LiBETOB 262 144, Lwiar
nukcena 0,207 x 0,207 MM; BpEMS 3MEKTPOON-
TU4eCKoro oTknmka 13 mc; 6-6uTHble LMdpo-
Bble CUrHasbl ANs KaXXA0ro 13 Tpéx cocTasss-
tolmx ueta RGB (Red, Green, Blue).

[abaputbl: 185,8 x 130,4 x 23,5 mMM; Bec
660 r; noTpe6nsiemas MOLLIHOCTb He Gonee
12 Br.

3,6-A10MMOBbIN
navpwacdTHbI XKK-aucnnen
oT KomnaHuu Sharp

®upma Sharp Microelectronics paspa6o-
Tana KWOKOKpUCTaNIM4eckui pucnnem
LQ036Q1DA01 c pasmepom pguaroHanu
3,6 aroima, KOTopbIi NpeaHas3HayYeH ansa mMo-
6UnbHBIX ayavo-/BUAEOYCTPOMCTB, XapakTe-
puaytoLmxcs nanAawadTHBIM - NpeacTasse-
H1em MHopmMaumm (M306paxkeHne BbITAHYTO
no ropuaoHtanu). Lindposoi aucnnen nog-
LEepXVBaeT TeNeBU3NOHHbIE BUAeoCTaHaap-
Tbl W YBENMYMBAET MPOU3BOAUTENBHOCTb,
MOCKONbKY MCKItoYaeT HeobxoaMMOCTb Mo-
BOpayMBaTh M306paxeHne Ha 3kpaHe. [lo
3TOr0 WU3rOTOBWUTENW KOMMIEKTHOrO 060pY-
[0BaHWsi, BbiMyckaloLLme ayavo-/Buaeonsae-
s, NPUMEHANN aucnneun, paspaboTaHHble
ons PDA («KapMaHHbIX» KOMMbIOTEPOB —
Personal Digital Assistant) ¢ BepTvKanbHO
pacnonioXeHHbIM M3o6paxeHnemM (13o6pa-
XEHWE BbITSHYTO MO BEPTUKANu), U BbIHYX-
OeHbl 6biNM 3afencTBOBATL BbIYUCIUTENb-
Hble BO3MOXHOCTU MUKPOMPOLIECCOPOB UK
VHTErpanbHbIX CUCTEM LMEPOBbLIX CUrHAb-
HbIX npoueccopos (DSP) ans nosopoTa n3o-
6paXXeHNs B rOPU3OHTaNbHOE MONOXEHME.

HoBbi gucnnen ABnseTcs onTUMarnbHbIM
peLleHneM AN\ Takux YCTPOWCTB, Kak mop-
TaTuBHble 3ByKOBble M DVD-npourpbiBate-
N, KOTOpPbIM HEeo6XoAMMO MPUMEHEHUE
LIBETHbIX AWCMeeB ¢ He6onbLMM noTpebne-
HVYEM MOLLIHOCTW, 06ecrneymBatoLLMX MOHO-
LBETHOE M306paXKeHWe W BbIMOSIHEHHbIX B
TOHKOM JIErkOoM Kopryce.

MopcBeTka OCYLLECTBNSETCH CBETOAMO-
Jamu, NoaTOMy LIBETHOW 3KpPaH MOXeT 6bITb
3aTEMHEH Ha AIMTENbHOE BPEeMs, COXpaHss
3HEpru ans gpyrux dyHkumi. EctecTBeH-
Hasi ropu3oHTanbHas opueHTauus msobpa-

XeHusi coeperaeT BblYUCIUTESIbHbIE PECYp-
Cbl, KOTOpble B [pyrux O6GCTOATENbCTBaX
TpeboBanu 6bl oT ARM-npoueccopa unu
DSP noBopayvBaTtb U306paxKeHue.
Lincbposoit XKK-aucnnei, BbINOMHEHHbIN
Ha amMOp(hHOM KpemHUW, xapakTepusyercs
CBETOAMOHON CUCTEMOW 3agHEn MOLCBET-
Ku, paspeLueHveM QSVGA, BbicoTon 3,3 MM,
apkocTbto 300 ko/M2 (4TO obecrievmBaeTcs
CEMbl0 CBETOAMOAAMMU C TOKOM noTpebrie-
HUa 17 MA Kaxndblil), KOHTPACTHOCTbIO
350 : 1 1 45% NTSC. [ucnnew nHterpupyer-
cA C MUKpPOKOHTponnepamu cepun Blue-
StreakTM u ycTpoiicteamu System-on-Chip
(cucTema Ha KpucTanne), OTAINYHO JOMONHSAS
3aKOHYEHHOE CUCTEMHOE peLleHwve oT Sharp.

MpoyHbI 8,4-A0MMOBbLIN
XK-pgucnnen
Koprnopauua Sharp npegcrasunia Xuoko-

KPUCTaNNMYECKUA OUCTINEN HA OCHOBE aKTUB-
HOM MaTpuubl YrNpaBnstoLLmMX TOHKOMIEHOY-
HbIX TpaHaucTopos (TFT) LQ084S3DGO1. Ho-
BUMHKA WUMEET CPefHIo APKOCTb CBEYEHUs!
350 ko/M2, guaroHans 21,3 cm (8,4").

He6onbLuas BeicoTa (Bcero 1,16 cm) no3so-
NISET MPUMEHATb AUCNNer B KOMMaKTHOW
KOHCTpYKLMW. MoLLlHas cuctema 3aHen nof-
CcBeTKM obecrneyvBaeT MpekpacHoe BOCMpu-
ATVE MHGopMauUMK Jaxe B CIOXHOW CBETO-
BOM 06CTaHOBKE. 3TOMy CrnocobCTByeT
paspelueHre 800 r 600 NUKCENoB U HUSKWIA
YPOBEHb OTpadkeHusi. LLInpokuii Temneparyp-
Hblt guana3oH pa6oTsbi (—10...+65°C) no3so-
NSIET NPUMEHSTb AUCTINEN NPY PasfinyHbIX Mo-
rogHbIX ycnoBusx. Kpome Toro, Temneparypa
XpaHeHus nexut B npegenax —30...+80°C.

Takum o6pasom, gucnnen LQ084S3DGO1
naeanbHO NOAXOAUT AN MPUMEHEHUA B
TENEKOMMYHMKALMOHHbBIX cucTemax, 6aHKo-
maTax, MHGOPMaLMOHHbIX TepMuHanax, B
aBTOMOGWIBHOW MPOMBILLNEHHOCTH, A1 Ha-
BUraLMOHHbIX CUCTEM, B Mea1LMHe, B U3Me-
puTenbHOM annapartype U yHKLMOHaNbHbIX
auennesix.

6-6UTHbIN TTJ1-MHTEepdenc obecrne4nsaet
BocnpoussefeHune 262 144 upetos. Pecypc
avcnnes coctasnset 50 000 Yacos, 4TO npe-
BbILLAET CpegHuit pecypc aucnnees Sharp
TOro Xe Kracca npu rnosiHon ApKoCTU U Bbl-
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COKOM Ka4ecTBe U306paxeHus.
TexHn4eckue xapakTepucTUKu:

pa3mep gunaroHanu 21,3 cm (8,4"),
paspetueHue 800 x 600 nukcenos,
rabaputbl: 19,95 x 14,95 x 1,16 cm,
KONMN4eCTBO BOCMPU3BOAUMBIX LBETOB
262 144,

KOHTpacTHoe oTHoLleHue 250 : 1,
UHTepdenc: 18-OUTHBbI cUrHanm AaHHbIX
(6 61T/UBET),

® HanpseHvie nutaHus 3,3 B.

KauyecTtBeHHOe n3obpaxeHue
B He6onbLiom hopmare - 6,4"
Komnanwus Sharp Microelectronics npegcra-
BUna HOBUHKY — 6,4-atoiMoBbIn TFT-gucnnen
LQO064V3DGO01. 3ta Mogenb NpoaomkaeT psf
ManohopMaTHbIX MPOMbILLTEHHbIX XUOKOKPU-
CTaJINIMYECKMX AUCNIEEB, NPOYHbIX, APKUX, YC-
TOMHMBbLIX K BO3LEMCTBUIO TEMMepaTyp.
HoBbin gucnnernt obecneyvBaeT SpKOCTb
nzobpaxerus 350 kg/mM2. CoBpeMeHHas cu-
cTema 3aHel NoACBETKU obecrneynBaeT on-
TUMarbHY0 YETKOCTb N30OPaXeHUst faxe B
YCNOBUSIX HE[OCTATOYHOM OCBELLEHHOCTM.
KayectBeHHOE wu306paxeHve paucnnes
obecrne4mBaeTcs BbICOKUM paspeLleHnemM —
640 x 480 nuKcenos, 3HA4YUTENbHbIM KOMK-
4eCTBOM BOCMPOU3BOAMMbIX LBETOB —
262 144 n Hu3kMM oTpaxeHuem. Cuctema
3afHen noaceeTkM nmeeT pecypc 50 000 Ya-
COB PV YCIIOBUM HEMPEPbIBHON paboThbl, YTO
3HAYMTENBHO BbILLE CPEfHUX OXWMAAEMbIX
rnokasarenen 06bl4HbIX Mopenen. SkcTpe-
ManbHble TeMMepaTypbl TAKXe He NpeacTas-
NS0T npobnem Ans gucnnes: aucnnen
OYHKLMOHMPYET B TemnepaTypHoro gvarna-
30Ha —10...470°C 1 MOXeT XpaHWUTbCS Mpwu
Temnepatype —30...+80°C. Ina cpaBHeHWs,
COBPEMEHHbIE XUOKOKPUCTaNIMYecKune auc-
nneu ¢ pasmepom auaroHanu 6,4" yHkumo-
HUPYIOT TOMbKO B Mpefenax TemnepaTypHo-
ro gnanasoxa 0...+60°C (Makcumym).
HoBbIi gucninein MOXeT NPUMEHSITbCS BO
MHOXEeCTBE MPUIIoXeHWn. Hanpumep, ans cny-
Xe6HbIX TEPMUHASIOB: B HApYXHbIX YCTAHOB-
Kax, rae avcnnev rnopBeprarTcs BO3AEWCT-
BUIO TeMMepaTypHbIX W MOrOAHbLIX YCIOBUIA.
HoBas mMopenb MOXeT MCMonb30BaThCs BHE
3aBUCUMOCTU OT 3HAYUTENbHBIX KONEGaHui

HoBOCTM POCCMMCKMX AMCTPUGLIOTOPOB

Temneparypbl, 4YTO OCOOEHHOro aKTyasnbHO
ansa Poccun. Bnaropaps CBOE BbICOKO SIpKO-
CTV U YCTOMYMBOCTM K BO3LENCTBUAM Temrie-
paTtyp, yAapos, BuOpauui, OaBneHus 3TOT
Moaysb TaKXe MOXET 6biTb PEKOMEHA0BaH B
Ka4ecTBe MaeasnibHOro peLueHus ans otoopa-
XEHVst UHhOpMaLMKN B cUCTEMAX YrpaBeHus
MaLLMHHBIM  060pyAOBaHUEM, MEOULIMHCKUM
060pyAOBaHMEM U B OPYrUX MPUIOXEHUSX C
MCMONb30BaHNEM CEHCOPHbIX SKPaHOB.
OCHOBHblE TEXHUYECKME XapaKTEPUCTUKU:
@ pasmep 3kpaHa: 16,3 cm (6,4"),
paspeLueHue: 640 x 480 nukcenos,
rabaputbl: 161,3 x 117 x 12 mm,
KONM4eCTBO LBeToB: 262 144,
KOHTpacTHocTb: 150 : 1,
KMOIM:  18-6UTHbIA cUrHan AaHHbIX
(6 6ut/uBeT),
® HanpskeHue nutanus: 3,3/5 B.

DC/DC-npeo6pa3oBarenb
UX40 ot kKoMnaHuu
Nemic-Lambda
obecneynBaeT 60/bLUOK TOK
Harpy3kuv B LLUUPOKOM
TemMmnepatypHOM auana3oHe
®upma Nemic-Lambda npegcrasuna Ho-
Boe 40-BT nononHeHne k csoert UX cepum
DC/DC-npeobpasoBateneit Co CTaHaapTHbI-
MU pasMepamu OCHOBaHua 2 x 1 Ooum
(50,8 x 25,4 Mmm). UX40 nopgxoauT ans npume-
HEeHVa B pacnpefenéHHbIX cucTemax SneKT-
POMUTaHWUS, UCMONL3YEeTCH OTAENBHO UK Kak
BHeLLUHee 3(heKTUBHOE pellieHne B cryyae
conpsixeHns ¢ DC/DC-npeobpasoBaTenem
knacca point-of-load. 310 ngeanbHbIN BbIGOP
NS LUMPOKOro psja NpUMEHeHWU B TEXHWKE
CBA3U, NHOPMALIMOHHON TEXHWUKE, MPOMbILLI-
NEHHOCTW, MO3BONALMI pa3paboTynkam
crosiHa UCnonb3oBaTth MPEUMYLLECTBO Npu-
HYAUTENbHOrO OXNTaXKAEHWS MOTOKOM BO3AY-
Xa, 4To6bl JOCTUYL BOMNee BbICOKOro ToKa Ha-
rPy3Ku B LUIMPOKOM [nana3oHe Temneparyp.
Bo BCcéM gnanaloHe pabo4ynx Temnepatyp
UX40 xapakTepuayeTcsi YpesBblHaiHO BbICO-
KM 3HadeHnem KO — 89%. YactoTa npeo6-
pasoBaHua 265 kI'y. UX40 paboTaeT ot cetn
MOCTOAHHOIO HANPSKEHUS1 C HOMWHAJIbHLIM
3HaveHvem 48 B B gmanasoHe 36...75 B u
MMeeT OAVH KaHan BbIXOOHOIrO HanpsiXKeHUs C
HOMUHasbHbIM 3Ha4eHnem 3,3 B. UX40 obec-
ne4mBaet B Harpyske Tok 7,5 A npu Temnepa-
Type +50°C. lNpuHyauTenbHbIN 064yB BO3AY-
XOM HEe6O0MbLLOW UHTEHCUBHOCTU — 1,5 M/c —
MO3BOSIAET AOCTUrHYTb MakCUMasibHOro Toka
Harpysku 12 A npu Temnepatype go +70°C.
Mpeobpasosartens o6nagaet craHgapT-
HbIMU CEpPBUCHBIMU (DYHKUMSMW, BKIOHast
OrpaHvyYeHve ToKa Harpysku, 3aliuty OoT
NPEBbILLEHNS BbIXOAHOIO HanpsKeHus, 3a-

b

&5

LWTY OT Neperpesa, BbIKIHYEHUE NPy HU3-
KOM BXO[JHOM HanpsiXeHWW; perynnpoBky
BbIXO[HOTO HAMPSXXEHWS BHELLHUM Pe3ucTo-
pom. [locTynHbl [jBa BapuaHTa AUCTaHLNOH-
HOTO BKITKOYEHUS-BLIKITIOHEHMS.

DC/DC-npeo6pa3oBaTtenu
Nemic-Lambda cepun PH

DC/DC-npeobpaszosateny cupmsl Nemic-
Lambda cepuin PH75F110-5/100, PH150S110-
24/100 n PH300F 110-24/100 ngeansHo noaxo-
OAT [NA LUMPOKOro psija pacnpepenéHHbIX
cucTeM anekTponuTanus. OgHokaHasbHbIe Mo-
LyNy NATaHNA SBASKOTCS KOMMOHEHTaMMU KOMIT-
nekcHon PH-cepun DC/DC-npeoGpazosare-
Nel, KOTopas UMEET BbIXOAHbIE MOLLHOCTU
60...600 BT 1 HOMUHaJTbHbIE 3HAYEHUS BbIXOM-
Horo HanpsbkeHus 2...48 B. Mopynu DC/DC-
npeo6pasosartenet umetoT Bbicokuii KO u
HafBXHOCTb, a TaKkke oBecrneyvBatoT napar-
NenbHY0 paboTy ¢ paBHOMEpHbIM pacrpege-
JIeHVeM TOKa Harpy3Ku, 4To MO3BOJISIET NPUMeE-
HATb UX B CUCTEMaX C pe3epBupoBaHvem. Bece
TPU MOLYNA XapaKTepusylTCs AMana3oHoM
BXOJHOro HarpsixeHus 66...160 B nocTosHHOro
Toka. Mogens PH75F110-5/100 ¢ HoMWHasb-
HOWM BbIXOQHOM MOLLUHOCTBIO 75 BT UMeeT Bbi-
XO[JHOW KaHan ¢ HampsbkeHueM 5 B, perynupy-
embin B ananasdoHe —60...+20% OT HOMUHaITb-
HOro 3Ha4YeHUs MPU MaKCUMaNbHOM 3HaYeHUM
TOKa Harpysku 15 A.

Mopgens PH50S110-24/100 ¢ HoMuHasb-
HOM MOLLHOCTLI0 150 BT MMeeT HoMUHanbHoe
3Ha4YeHve BbIXOJHOro HanpsbxkeHus 24 B, pe-
rynupyemoe B guanasdoHe —10...+10% (npwu
BXOAHOM HanpsixeHun100 B), n makcumarb-
HOe 3Ha4eHue Toka Harpysku 6,3 A. HakoHell,
mogens PH300F110-24/100 ob6ecrieynsaet
MoLLHOCTb 302 BT npu BbIXOQHOM Hanpsixe-
HUM 24 B, perynupyemoMm B [uanasoHe
—60...420% HOMMHaNbLHOro 3Ha4YeHUs!, U Mak-
CUMasbHOM 3Ha4YeHUn Toka Harpysku 12,6 A.

3alymta no TOKy OrpaHuM4vMBaeT TOK Ha-
rpy3ku Ha yposHe 105...140%, a 3awyuta ot
nepeHanpsxeHns OTKIo4aeT MOAynb Mpu
YPOBHE BbIXOAHOrO HanpsxeHus 145% ot
HOMWHanNbHOro 3HayeHus. peobpasosarte-
N1 paboTaloT B AuanasoHe Temneparyp
—20...+85°C # OTHOCUTENBHON BAXHOCTU
30...95%.
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CBsi3b KomnbioTepos yepe3 USB

Oner Banbna (Yens6unckas o6n.)

B cTaThe paccKasbiBaeTcsi 0 TOM, KaK MOXHO 06eCneyunTb CBA3b MexXxay
ABYMsl KOMNbIOTEPaMK Yepe3 uHTepdpeiic USB ¢ nomoLbio NpocToro

apanTtepa.

B Hacrosiee Bpemst uarepgeric USB
SIBJIAETCA OJHUM M3 CaMBIX PaCIIPO-
CTPAaHEHHBIX KOMIIBIOTEPHBIX HMHTEP-
(HericoB U BXOJMT B COCTAB IIPAKTUYECKH
BCcex coBpeMeHHBIX IBM PC-coBmec-
THUMBIX KOMIIBIOTEPOB. PAKTHUYECKH
unrep@eric USB cTan crangapTrom Co-
€IUHEHHUS MYJIbTUMEJIUMHBIX, IIPO-
MBINUIEHHBIX M OBITOBBIX YCTPOMCTB.
OJHAKO OH JIONYCKAeT MNOAKIIOYEHHUE K
KOMITBIOTEPY TOJBKO NepH@EPUTHBIX
YCTPOHCTB M HE IIO3BOJISET IOJKIIO-
YUTH JAPYTrOH KOMIIBIOTED JJIs OPIaHU-
3aIIMH KaHAJIA CBA3H MEXAY HUMH. DTO
CBSI3aHO C TEM, YTO cenu@HuKAIMA Ha
JaHHBIN UHTEpdEIiCc onpeaenuia ero
JUISL CBSI3W TOJIBKO OJIHOTO YIPABJIAIO-
IEr0 KOMIBIOTEPA CO MHOKECTBOM
NOJYMHEHHBIX EMY YCTPOMCTB.

Tem He MeEHee, 3Ty MPOOIEMY MOXK-
HO JOBOJBHO IIPOCTO PEUIMTH, MPU-

MEHHUB B CXEME CBI3HU MEXAY JBYMS
KOMOBIOTEPAMH IPOCTOM ajanTep
USB-USB. IIpeanaraemMplii BHUMaHHIO
guTaTeNae ajanTtep paspaboraH Ha
ocHOoBe Mukpocxemnl CP2101, xKoTo-
past nOpeacTaBaseT COOOM  MOCT
USB-UART.

I[IpUMEHUB [IB€ TAKUE MHKPOCXEMBI,
BK/IIOUYEHHBIE HABCTPEYY JIPYT IPYTY UH-
Tepdericamu UART, MOKHO H3TOTOBUTD
apanirep ¢ aBymsa uHTepdericamu USB,
KOTOPBIM MOJKHO IIOJKJIIOYaTh K Pas-
HBIM YHPAB/AIONUM KOMIIBIOTEPAM.
JUIsT KaKJOro M3 JBYX KOMIIBIOTEPOB
aganrep OyAeT IPEACTaBIATb COOOHU
OJYUHEHHOE TTepUdEPUITHOE YCTPOK-
CTBO, U KOH(JIMKTHOM CUTYAllMU B HC-
nons30BaHuK USB-uHTEpderica He BO3-
aukHer. A uaTepdericsl UART BHYTpH
ajlarirepa oGecreyaT B3auMHbBIH OOMEH
uH@dOpMaALHENR MEXKY KOMIIBIOTEPAMHU.
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Puc. 1. MpuHuunuanbHas cxema agantepa

ITOMHUMO IIPOCTOTHI CXEMBI, JJAHHbBIA
aganTep obyajaer emeé OJHUM 3aMe-
YaTeJIbHBIM KaYE€CTBOM: OH HE TpebdyeT
pa3paboTKH JApaviBEPOB U JPYroro
CIIENMAIIBHOTO IIPOIPAMMHOIO 06ec-
MeYeHUs JUISI peAIM3aL UM IIPOTOKOJIA
CBSI3U MEXy KOMIIbIOTEpaMu. Jleno B
TOM, 4TO B coctaB OC Windows BXO-
JUT TpOrpamMma «IIpsAaMoe KabelabHOoe
COEJUHEHHUE», KOTOPYIO MOKHO HC-
MOJIb30BATH JJII CBSA3HM KOMIIBIOTEPOB
yepe3 JaHHBIN azanTep. [IpuHIUAIN-
aJIpHAS CXeMa aJanTepa IMOKa3aHa Ha
pUCYHKe 1.

Kak BU/IHO M3 CXEMBbI, OHA COCTOHUT
BCEr0 JIAIIb U3 JBYX MHKPOCXEM
CP2101, 4eThIpéx (pUIBTPYIOMUX KOH-
JIEHCATOPOB U JIBYX pa3bémoB. Ilepe-
YEHb IJIEMEHTOB CXEMBbI C YKA3AHUEM UX
THITOB U HOMUHAJIOB IIPUBOJUTCS B TA0-
e 1.

Muxkpocxema CP2101 npeacrabisi-
er co60¥ OJHOKPUCTAIBHBIN IPE0s-
pasosarens USB—UART, He Tpebyio-
HNIHH BHEIMIHUX 3JIEMEHTOB, KpOME
GUIBTPYIONIUX KOHAEHCATOPOB. Kpo-
M€ TOrO, 3Ta MUKPOCX€MA UMEET Ma-
JIBIE€ PA3MEPBHI — 5 X 5MM, YTO ITO3BOJIA-
€T CO3/1aBaTh HAa €€ OCHOBE KOMITAKT-
Hble ycTporicTsa. [Togpo6Hee 06 3TOM
MHKpOCXeMe OyAeT pacCKa3aHO 4yTh
MO3Ke.

Bce a/ieMeHTBl yCTPOHMCTBA pa3Mele-
HbI HA TEYATHOM IUIATE, TOIOJOTUA (B
pactpoBoM ¢dopmare u (popmare
PCAD2002) 1 cOOPOYHBIM Y4EPTEK KO-
TOPOM JOCTYIIHbI HA CAUTE JKypHaIa.

Ilepe/; IEPBBIM NOAKIIOYEHUEM 4/1ATl1-
Tepa K KOMIIBIOTEPY HEOOXOAUMO MPHU
IIOMOIIY TECTEPA YOEAUTHCA B OTCYTCT-
BUH 3aMBIKAHHUH MEX/JY BBIBOJAMH
pa3pémoB X1 u X2, a TAKKe MEXAY CO-
CEeJJHUMH BBIBOZIAMH MHKpocxeMm D1 u
D2. Aganrrep He TpedyeT OT/IAJKU U Ha-
CTPOVIKM, ¥ TIPH IPABHIBHOIM COOpPKE
Cpa3y HaYHHAET PaboTaTh.

PacCMOTPHUM MOAKJIIOYEHHE U yCTa-
HOBKY JPAMBEPOB UL a/1alITEPA HA KOM-
MBIOTEP C ONMEPAIMOHHOH CHCTEMOU
Windows98. /1o MOAKIIOYEHUs a/1aIITe-
pa K KOMIIBIOTEPY HEOOXOJIMMO pa3pe-
IUTH HAa KOMIIbIOTEpPE paboTy USB-110p-
ToB (B CMOS Setup) Ilocie 3TOro B
«CBOYICTBAX KOMIIBIOTEPA»
NPHUCYTCTBOBATh 3AIMCh O HAJIHYUU

JIOJKHA

KOHTpOJUIepOB mmHbI USB, BK/IIOYar0-
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i Ceoncrea: Cucrema

& [uckosble HakonuTem

% 3BYKOBbIE, BUAEO W UrPOBbLIE YCTPOICTBA
Knasuarypa

[41-52 KoHTponnepe! rubkux auckos

Puc. 2. Hanuyue BKNoYEHHBIX ycTpoiicTe USB

IMUX B Ce6s KOPHEBOH Pa3BETBUTEID
g USB 1 yHUBEPCATBHBIA XOCT-KOH-
TpoJutep. Ilpumep TAaKOM 3alHCH I
OIIEPALIMOHHOM cHucTeMbl Windows98
npuBEAEH HA PUCYHKE 2.

3arem cie/lyeT yCTAHOBUTD Ha KOMITb-
I0TEp AparBePHI IJIs1 pabOTHI C afarrre-
poM. [Is1 3TOrO 3arpysuTe C CepBepa
npoussogurtena [1] cBo6oaHO pacupo-
CTpaHsIEMBIE IPAUBEPHI JISI MHKPOCXe-
mbl CP2101 u 3armyCTUTE HA BBIIIOTHE-
HUEe (ain Setup.exe U3 3arpPy;KEHHOTO
nakera (Ui O6JIerdeHus IIOMCKA Ipai-
BEPOB U IPYIUX IIPOrPaMM, yIIOMHHAE-
MBIX 3/1€Ch, OHM Pa3MEIECHbl HA CAUTE
JKypHana). ITocie 3amycka mporpamma
BBIBEJIET HA 3KPAH OKHO, IIOKA3aHHOE
Ha PUCYHKE 3.

JI1s1 IpOO/LKEHMA PabOTHI IPOrpam-
MBI HOKMHUTE KHONKy Install. ITocre 3a-
BEpIIEHUs PabOTBl IMPOrpaMMbI Ha
JKECTKOM JIMCKE KOMIIbIOTEPA OyJEeT CO3-
JIaH KaTaJIOT C JpadBeEpaMH B paszenie
C:\Program Files\Cygnal\CP2101 USB
to UART Bridge Controller.

Tenepp mopxmouyute agantep USB-
USB K KOMIIBIOTEPY IIPU ITIOMOIITHA OObIY-
Horo USB-kabess i nepu@epuriHex
YCTPOXCTB. IIpH 3TOM KOMITBIOTED aBTO-
MaTHYECKH BBIBEJIET COOOLIEHHE O TOM,
YTO OOHAPYKEHO HOBOE YCTPOMCTBO, U
HA4YHET IOMCK U CO3JaHHuE 06a3bl Ipaui-
BEPOB /1A Hero. IIpu mnoABIeHUU
3aMpoca KOMITBIOTEPA YKAKUTE ITyTh K
KAaTaJIOTy pPa3MEIIEHUsA JpariBEPOB,
NpUBEAEHHBIN Bble. KomnpoTep as-
TOMATUYECKH YCTAHOBUT JPAUBEPHI.

Ilocne 3aBepmieHus JaHHOM IIpoIie-
JIypBl, B CIIMCKE KOHTPOJIJIEPOB INHHBI
USB J0JKHBI MOSABUTBHCS YCTPOMCTBA
Cygnal USB Composite Device wu
CP2101 USB to UART Bridge Controller.
B cnircke mopTOB KOMIIBIOTEPA JOJDKEH
MOSABUTHCA HOBBIM BUPTyaIbHbINT COM-
nopt CP2101 USB to UART Bridge Con-

Puc. 3. OkHO nporpamMmbl YCTaHOBKM ApaiiBepa

i Ceoncrea: Cucrema

&3 KoHTponnepsi rukix auckos:

ETRECTRR ICRoD
% KonTponnepe wirs USB
& CP2101 USB to UART Bridge Controller
Cygnal USB Composite Device
YnueepcansHeiit xocT-koHTponep VIA Tech 3038 PCI - |

CP2101 USB to UART Bridge Controller [COM3)
x AR

J MocnegosarensHbit nopt (COM1)
5 MocnegosarensHoiit nopr ([COM2)
o s

Puc. 4. Hannuue o6HapyXEHHbIX U
ycTaHoBneHHbIx ycrpoiicte USB

troller (COM3), KOTOPOMY OyJET MPU-
cBoeH Homep COM3 wim Apyroyd CBO-
60AHBIN (CM. pUC. 4).

Ecnmu moTpebyeTcs AeHuHCTANIUpPO-
BATh JpalBEPHI aJanTepa, HEOOXOAU-
MO OTKIIOYUTH ajgantep USB-USB ot
KOMIIBIOTEPA U 3AITyCTUTD IIPOI'PAMMY
CYG_Uninstall.exe wu3 karanora
C:\Program Files\Cygnal\CP2101 USB
to UART Bridge Controller, mocsie yero
TIepe3arpy3uTh KOMIIBIOTED.

ITocne ycTaHOBKH APABEPOB HA 060-
MX COEJUHSAEMBIX IIPH ITOMOIIIH aJaITTe-
pa USB-USB KOMIIBIOTEPAX CBA3b MEXK-
JIy HHMH MOJKHO OCYIIECTBHUTH IIPHU
TIOMOITH IIPOTPAMMBI IIPSIMOTO COE/TH-
HEHHsA, O KOTOPOH GBLIO CKA32HO BBIIIIE.
Jlia nepeiagu (paiioB CIEIYyEeT YCTaAHO-
BUTb Ha KAKJOM KOMIIBIOTEPE dYepe3
«CBOFMICTBA CETEBOT'O OKPYKEHUSI» CITYIK-
6y gocryna K (haiiaM U IPUHTEPAM Ce-
Ter Microsoft, BXOAIIYIO B COCTaB UH-
CTAUIAMOHHOTO nakera OC Windows,
M OTKPBITh JOCTYII K (parIaM KOMIIBIO-
Tepa. IIpuMep TaKkOHM YCTAHOBKH ITOKa-
32H Ha PUCYHKAX 5 1 6 COOTBETCTBEHHO.

KpoMme TOro, BIOpaB KaKOM-HUOGYIH
KATaJIOT /Uil OOMeHa (harlaMu MEXIy

Tabnuuya 1. Mepeyenb anemenToB agantepa USB-USB

NMPOEKTbI

MNocneaosarensHbit UK-nopr PnP (PNP0S10)
¥ TCP/AP - Intel(R) PRO/100 M Desktop Adapter
¥ TCP/IP -> KonTponnep yaanenHoro aoctyna i
¢ Buictpeit npotokon MK-ceasu -> MocneaosarensHei W

Puc. 5. Yeranoeka cnyx6bl foctyna K thainam u
npunTepam cereil Microsoft

JHocryn K pafnamM u npuHTEpam

Puc. 6. Bknroyenue obuero gocryna K gainam

Csoncrea: Temp

Puc. 7. Bknioyenne focryna K Karanory

KOMIIBIOTEPAMU (MM CO3/1aB TAKOH Ka-
TAJIOT CIIELMAJIBHO), HY?KHO 33/1aTh B €rO
CBOMCTBAX IIOJTHBIH JJOCTYN 6€3 apoJIst
(cm. puc. 7).

Tenepb MOMKHO 3aITyCTHTh IPOIPaAM-
My IPSAMOIO KabeJIbHOTO COETUHEHUS
MOOYEPENHO HA KAKIOM M3 KOMIIBIOTE-

4VIM-KoHgeHCaTOPs! Kepamieckre 0805, 1mkd | 2
CP1, CP2 YUM-konaeHcaTopb! anekTponuTuyeckue, CT-100+-20%-010-A 2 10 mk®, 10 B
 Mukpocxemsi, CP21 2 MLP-28

Coeaunutenu, Bunka USB B-4 Ha nnary, Tun B 2
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Tipsimoe coeaunensie

Puc. 8. BbiGop pexuma paborbl KoMnbloTepa
(Beaywuii/eeaombli)

=. MNpamMoe coeaunenue

Puc. 11. OKHO YCTaHOBKM COEAUHEHNS

napannenbHowt nopr LPT3
nocneacearensHuii nopr COM1
N0CNeRosars opr COM2

Puc. 9. Hanuune AONONHUTENBHOIO
suptyanbHoro COM-nopra

= .| Mpsmoe coeaunenne

Puc. 12. OkHO npoBepKU UMEHU NONb30BaTENS U
napons

Hresn ] o
Regulator ReT
ouT
SUSPEND 2
5 33V I_(>_ "
Vou /SUSPEND
3
oo | el o 8
48MHz 1
-|B VBUS Oscillator e
— or_J2
O ey,
5 UART 2%
—I D- le— USB USB Function Sae s =] el TXD)
4o Transceiver Controller RSl . o 12
PPl e | s 2
geproM| Xmit | Rov »
Buffer | Buffer — cTs

Puc. 13. GCtpyktypHas cxema CP2101

pOB. O1H M3 KOMIIBIOTEPOB HEOOXO/IH-
MO HA3HAYHUTD BEAYIIUM, 4 IPYTOH — BE-
JIOMBIM (CM. pHC. 8).

Ianee TpebGyeTca BBIOPATH IOPT AJIA
COEIMHEHHUS MEXJy KOMIBIOTEPAMH.
B Hamem ci1y4dae JO/KEH OBITh BbI-
6paH IOCAEJOBATEIbHBIN BUPTYaJlb-

Select Device BblGpaHHOE yCTPOICTBO

Ta6nuua 2. NMons aauubix nporpammbl CP2101SetiDs.exe u ux Ha3Hayenue

Hb1i1 COM-1IOPT, KOTOPBIH ITOABUIICS B
CIIHCKE OOOpPYAOBaHHA KOMIIBIOTEPA
I1OCJIE ITOAKIIOYEHHS K HEMY aJanTepa
USB-USB U yCTaHOBKH APAMBEPOB (CM.
puc. 9).

Ecnu TpebyeMblii TOPT OTCYTCTBYET B
CIUCKE OOGOPYAOBAHHA IIPOrPAMMBI

Cnyxe6Hoe UMs yCTpoicTBa

TOKa (2 MA Ha efvHuLy)

VID Kopn nocrasiumka 10C4
PID Kog npounssogurens EA60
Max. Power (2 mA Units) MakcumanbHoe noTpe6nexne 3

Power Use Attributes ATpUGYThI NUTAHUS

 Self-powered (pexum 3Heprocoepexenus)

Serial Number CepuitHblin Homep

0001 (He 6onee 63 cMBONOB)

Product String HasBaHue npogykTta

cP21 OZ,USB to UART Bridge Controller (He 6onee 126 cumBonos)

Release Version Homep Bepcun

1.0

Puc. 10. OkHo co0OLEeHNsI 0 FOTOBHOCTH
KOMNbIOTEPA K CBA3M

MIPSIMOTO KaO€EJIbHOTO COCIUHCHHUS, HE-
06XOTUMO HAKATh B OKHE IIPOI'PAMMBbIL
KHOIIKY YCTAHOBKH HOBBIX ITOPTOB. ITo
3aBEPIICHUN HACTPOMKH ITPOTPAMMBI
JIOJKHO TIOSIBUTBCA OKHO (cM. puc. 10)
C COOBIIEHUEM O TOTOBHOCTH KOMIIBIO-
Tepa.

AHAJIOTUYHO INPOM3BOJUTCA YyCTa-
HOBKa IIPOTPAMMBI /Il BTOPOTO KOM-
MBIOTEPA, HO YK€ B POJIM BEAOMOTO. ITo-
csie 3TOTO JA&Tcsl pa3pemeHue pabore
IporpamMm Ha OOOHX KOMIIBIOTEPAX
MyTEM HaXKATHA KHOIIKH T'OTOBHOCTH.
IIpu 3TOM HA 3KpaHE MOHHUTOPA IOSB-
JISIETCA OKHO YCTAHOBKHM COCJTHHCHUA
(cm. puc. 11).

Yepes HECKOIbKO CEKYH]| HA 9KpaHE
MOHHUTOpPA BEAYyIEro KOMIIBIOTEPA
JIO/DKHO IIOSBUTBCS OKHO IIPOBEPKU
MMEHH I10JIb30BATEI U €ro IMmaposisi
(cM. puc. 12), 11ocjie 4ero OTKpPbIBAETCSA
JIOCTYII K KATAJIOT'y BEJOMOTI'O KOMIIBIO-
Tepa co CTOPOHLI Beaymero. [Ipu aTom
OJIB30BATENb BEYLIETO KOMIIBIOTEPA
MOJKET CBOOOJHO YHUTATH W 3AIHCHI-
Barh (paryIbl KaTajaora BeJOMOro KOM-
mpI0TEpa IpU nomomu «[IpoBOJHUKA»
WM 106070 IPyroro Hasuraropa. Ta-
kUM o6pasom, agantep USB-USB mo-
3BOJISIET OPraHH30BATb MENKIY ABYMS
KOMITBIOTEPAMHU ITOJHOUEHHYIO CBI3b
C BO3MOJKHOCTBIO OOMeHa (paiiamu,
HUCIIOJIB3Ysl IIPHM 3TOM T'OTOBOE IIPO-
TpaMMHOE OOecIedeHure, BXOAIee B
COCTaB ONEPALTMOHHOM CUCTEMBI KOM-
IBIOTEPOB.

Terepp HACTAJIO BPEMs HECKOJIBKO
noApOOHEE ONMHMCATh XAPAKTEPUCTHUKH
mukpocxembl CP2101 151 OLIEHKH BO3-
MOKHOCTE¥M ajanrtepa. Jas 60ablier
HAIVISIIHOCTH HA PUCYHKe 13 mokaszaHa
crpykrypHas cxema CP2101.

OCHOBHBIE y37Ibl U TEXHUYECKHE Xa-
pakrepucTuku MuKpocxempl CP2101

TaKOBBL:

@ BCTPOEHHBIN KOHTposuiep USB-uH-
tepdeiica cnenupuxkanuu 2.0
CO CKOpPOCTAMH MEpenadu o
12 Mb6wurt/c;
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® BCTPOCHHBIN ACHMHXPOHHBIN IIOCJIE-
JIOBATENbHBIN KOHTPOJUIED C IIOJ-
JIEPKKOM BCEX CHUTHAJIOB MOJEMHOTO
uHTepderica;

® mojajgepKKa 5-, 6-, 7- U 8-GUTHBIX
(dopmaros nepegaydy JaHHbIX ¢ 1, 1,5
WM 2 CTOII-OUTAMH, KOHTPOJIEM
YETHOCTH, HEYETHOCTHU U T.[0.;

@ obecreyeHHue CBA3U Ha CKOPOCTAX OT
300 601 10 921,6 K60s;

@ BCTpOEHHBbIE Oyephbl TPUHHUMAEMBIX
U TIePEIaBAEMBIX JAaHHBIX OOBEMOM
o 512 6Gar;

@ BCTPOEHHBIE 512 6aUT 3HEPTrOHE3a-
Bucumorn EEPROM i 3amucu
UACHTU(PHUKAITMOHHBIX  HOMEPOB
USB, Ha3BaHUs, BEPCHUHU YCTPOMCTBA
H T.J0.;

® HMHTEIPUPOBAHHBIN IpUEMOIIEPEIAT-
quk USB, He TpeOyromMui BHEIIHHUX
KOMITOHEHTOB OOBSI3KH;

® UHTETPHUPOBAHHBIN TAaKTOBBIN I'€HE-
parop Ha 48 MIu, He TPEOYIOMMIA
TIOJIKJIIOYEHHS BHEIIHEIO KBAaPIIEBO-
IO PE30HATOPA;

@ BCTPOEHHAs CXeMa cOPOCa M MHUIIHA-
JIN3ALIH;

® Majoe IOTPEeOICHUE SHEPTUHU (B aK-
THUBHOM pexume 18 MA 1 90 MKA B pe-
JKUME OKU/TAHUSA );

©® BCTPOCHHBIN CTAOMIN3ATOP HaNps-
JKeHHs Ha 3,3 B ¢ BBIXOJITHBIM TOKOM
80 MA, 0O6eCcIIeYnBAIONIHUI [THUTAHUE
Kak camoro KoHnrposuiepa CP2101 ne-
OCPEACTBEHHO OT USB-IIMHBI C HA-
OPSUKEHUSIMH OT 4 10 5,25 B, Tak u
BHEIITHUX aKTHBHBIX 3JIEMEHTOB;

® MUHHUATIOPHBIN KOopryc MLP-28 pas-
MEPOM 5 X 5 MM;

® IMMPOKHI pabOUYMi TeMIIEPATYPHbIN
nuarasoH ot —45 10 85°C.

Ha ocnoBe mukpocxembl CP2101
MOJKHO pa3pabaTbiBaTh MHOMXKECTBO
IIOJIE3HBIX YCTPOMCTB. BOT Hajneko He
MOJHBIA IIEpedYeHb obacTei e€ mpu-
MEHEHMS:

e aganrtepsl USB-UART 111 mogepHU3a-
IIMU PA3JIMYHbBIX YCTPOMCTB;

e aganrtepsl USB-RS232/RS422 /RS485;

® HHTEP(MEHCH 111 MOOMILHBIX Teje-
¢doHOB, TudpoBeIX poTOKamep, MP3-

IIPOUTPBIBATEIEH U T.IL;

e cumthiBaTesin Smart Card, Flash card
U T.IL;

® USB-MO/I€MBI M1 CHCTEMBI YIIPABICHMSI;

o USB-cunThIBaTEIN IITPUX-KO/IOB.
Muxkpocxemy CP2101 10 HegaBHETO

BpeMeHHU BbImycKana ¢pupma Cygnal,

xoTopas B 2004 1. 6pu1a KyrieHa up-

mou Silicon Laboratories. bonee moj-

POGHYIO HH(MOPMAIIUIO O JaHHOM MHK-

pocxeme MOXKHO HauTH Ha caure [1]. B

| cP2101SeDs

Puc. 14. OKHO ¢ JaHHBIMK ANA NPOrpaMMUpPOBaHuA MUKpocxembl GP2101

Hacrosmee Bpems ¢upmorn Silicon
Laboratories BpIImyIi€Ha MOJEPHHU3U-
pOBaHHAsA BEPCHA MHKPOCXEMBI —
CP2102, xoTOpas IOJHOCTBIO COBMEC-
TMa ¢ CP2101 KaK 110 KOHTAKTaM KOp-
yca, TaK ¥ 110 IIPOTPaAMMHOMY ObecIie-
4yeHHIO. MoJepHHU3anus KOCHY/JIACh
JIMIIDL IIOBBIIIEHHSA CTEIEHH 3aIMUThI
HEKOTOPBIX BHYTPEHHHX Yy3JIOB OT He-
KOPPEKTHBIX AEUCTBUH CO CTOPOHBI
IIOIb30BATEIS, II0O9TOMY MHMKPOCXEMBI
SIBJIAIOTCS TIOJTHOCTBIO B3AMMO3aMEHAE-
MbIMH.

ITocsie U3rOTOBIEHHUA aaIITepa Ipu
JKE€JIAHUH MOJKHO BBIIIOJHHUTHL IIPO-
IrPaMMHPOBAHHE KOH(MUTYPAITMOHHOM
namsitTa EEPROM, BXo/si1ie B COCTAB
mukpocxemsl CP2101, manpumep, C
11€/IbI0 M3MEHEHMs HA3BAHUA AJanTe-
Pa Wik €ro CepurHOro Homepa. Ilpu
H3IrOTOBJIEHHUH BCE MHKPOCXEMBI IIPO-
IPaAaMMHPYIOTCS 3aBOJICKHMH YCTAHOB-
Kamu. [lepenporpaMMHUpOBaAHUE MO-
JKET IOTPEeOOBATBCS M B TOM CJydae,
€CJIM BO3HUKHET HEOOXOJUMOCTD MO/ -
KJIIOYECHHS K KOMIIBIOTEPY OJIHOBpE-
MEHHO HECKOJIbKHX 24/1alITEPOB — B
3TOM CJIy4ae HOMEPA aJaIITEPOB JIOJIK-
Hbl OTAMYATHCA APYr OT apyra. s
IIPOTPAaMMHPOBAHHUs BOBCE HE TPedy-
€TCsl HA IIPOrpaMMaTop, HU UCTOYHUK
nuTaHusa. [IporpaMMHUpOBaHHE IIPO-
U3BOJHUTCSI HENMOCPEJCTBEHHO Yepe3
unrepderic USB, KOTOPBIH OJHOBpE-
MEHHO CJYKHUT HCTOYHHUKOM IIUTA-
Hus. Ilepesg NpPOrpaMMHPOBAHUEM
HEOOXOAMMO CKayaTh Ha caure [1]
(Mm Ha cafTe XypHanaa) CBOOOJHO
pPacnpoCTpaHsIEMYIO nporpamMmmy
CP2101SetIDs.exe, 3aIaKOBAHHYIO B
apxuB AN144SW.zip (pasmep damn-
na — 160 797 6artr). Pacnakyiite BCe

danael M3  apxuBHOro (aina

AN144SW.zip B OTAEIbHBIM KaTaJIOT,
noakaouuTe aganrep kK USB-unTep-
dericy KOMOBIOTEPA M 3AIYCTHUTE
nporpammy CP2101SetIDs.exe. B pe-
3yJIbTATE HA 3KPAaHE MOHHMTOpA IIOs-
BUTCSI OKHO C MOJIIMH JJIs 3aIlOJIHE-
HUS PA3JIHUYHBIX HJIECHTU(MUKATOPOB,
KOJa IPOAYKTA, €IO HA3BAHHUA U T.IL B
TabaULE 2 IPUBEACHBI JaHHBIE, KOTO-
pbleé JOJKHBI HAXOJUTHCA B IIOJIAX
IIPOrPpaMMBI, U IIOSICHEHUE X HA3HA-
YEeHHUS.

Ha pucynke 14 B kadyecTBe 06pasia
IIOKa3aHO OKHO C 3aIIOJIHEHHOH (op-
MOM NpPOTrpaMmbl. [Isi yCIEUIHOTO Iie-
peEnporpaMMHPOBAHHA HEOOXOJHUMO
M3MEHHTb HOMED WJIH HA3BAHHE YyCT-
POKCTBA B COOTBETCTBYIOIIEM IIOJIE
(bOpPMBI IIPOTrPAMMBI, YCTAHOBHUTH (pJ1a-
JKOK HaIPOTHB 3TOTO I10JIA M IEJIKHYTh
JIEBOM KHOIIKOM MBIIIK I10 KHOIIKE
Program Device. ITOCKOJIBKY agantep
copepKUT aBe MHKpocxembl CP2101,
IIPOrPaMMHUPOBATH UX HEOOXOJUMO IO
odepeu, MOAKIIOUNB aJallTep K KOM-
NBIOTEPY CHAYaJa CO CTOPOHBI IIEPBO-
ro, a 3areM CO CTOPOHBI BTOPOTrO
pasbpéma.

ONMCAaHHBIN aJaITEP MOXKHO MOJM-
(UIIPOBATh, IPEBPATHUB €r0 B IIOJIHO-
nenHbli aganrep USB-UART, USB-COM,
USB-RS422, USB-485 u T.11. DTO OCyle-
CTBJISIETCS TIPH IIOMOIIHA COOTBETCTBYIO-
IIMX COIVIACYIOUMX MHKPOCXEM, BKJIIO-
4aeMbpIX 1ocae Mukpocxembl CP2101.
TakuMm 0Opa3oM, afanTep MOXKET HC-
MOIB30BATHCA I PEIICHUS MHOXKECTBA
33/1a4 M IPUHECTU OOJIBIIYIO IOJIb3Y
pa3paboTYHKaM CXE€MOTEXHHUYECKHX
YCTPOYICTB.

JIUTEPATYPA
1. www.silabs.com @
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NMPOEKTUPOBAHME U MOAEJNINPOBAHUE

JaKOHOMEpHbIe TEHACHLUM

CUHXPOHHOrI O BbiNMpAMINIEHUA

lapn bokok (Benukobpuranus)

Mepeson n pononHenns — Bukrop Xpankun (Mocksa)

PeXum cMHXPOHHOro BbiNpsiMiieHUsi o6ecne4nBaeT 6onee Bbicokuit KMNQ
Y yaenbHble MaccorabapuTHble NoKa3aTesv BbICOKOYACTOTHbIX
perynupyembix npeo6pa3oBareneil. [loHa4yany oH UCronb30Basics NULLb
B HamboJiee nepefoBbIX U 4OPOrocTosAWMX uspenusax. OgHako passuTtue
TEXHOJNIOrMK cAenano BO3MOXHbIM UCNONIb30BaHUE NPEUMYLLECTB
CUHXPOHHOIO BbINPSMJIEHUS B YCTPOMCTBAX, «4yBCTBUTENbHbIX

K cTOMMOCTU». CTaTbsl MOSICHAET, KAKUM 06pa30oM B HacTosLLee BpeMs
obecneyvBaeTcs AOCTYNHOCTb BbICOKOA(h(PEKTUBHBIX UCTOYHUKOB
3NEeKTPONUTaHUsA C BbIXOAHbIMU HanpsbkeHUsiMu 5 B 1 HUXe B npegenax

nonynspHoro 130-BaTTHOro AuanasoHa.

YTO TAKOE CUHXPOHHOE
BbIMPAMIEHUE?

B cxemax ¢ CHHXPOHHBIM BBIIPAM-
JIEHHEM MCIIOJb3YIOTCA KOMMYTHPYeE-
MBbIE II0JIEBBIE TPaH3UCTOPHI (MOS-
FET), KOTOpBIE 3aMEHAIOT INPSIMON U
OOpaTHHIN IMOJbI MOHMKAIOMETO pe-
ryjasaropa. YcuexX CHHXPOHHOTO BBI-
MPAMIECHUS OOYCIOBIEH CTPEMHUTED-
HBIM CHHMIKEHHEM CTOMMOCTH CHJIOBBIX
MOSFET,
YMEHBIICHUEM CONPOTHUBIEHHUSA OT-
KPBITOro KaHaaa. [Ipeumymiecrsa cra-
HOBATCS OYEBHJHBIMU IIPH aHAIHU3E

4 TAKXEC 3HAYUTCIbHBIM

norepb Ha ToKe 20 A.

ITorepy IPOBOJUMOCTH JUOAA C HO-
MHHIBHBIM Hanpspkenuem 0,5 B B or1-
KPBITOM COCTOSIHUU (IIPAMOCMENIEH-
HOM):

20x0,5=10Br,

TOIZIA KAK IIOTEPU IPOBOAUMOCTH MOS-
FET C CONPOTHUBIECHUEM OTKPBITOI'O Ka-
Hana 14 mOm npu 100°C:

20x20x 14=5,6 Br.

B pesyibrare 310 O6ecneunBaeTr 44-
npoueHTHoe yBeaugenue KIT pis 100-
BATTHOTI'O UCTOYHHMKA MUTAHHUSL.

HecmoTpsi Ha TO YTO MOTEPHU COKPaA-
LIAOTCS TOYTH BABOE, CHHXPOHHOE BbI-
NPAMJICHUE HE SIBIACTCSA HUACATBHBIM
pemeHrueM IS BCEX 3HAYEHHMH BBIXO/I-
HBIX HANPsHKEHHH, Tak Kak MOSFET c
60J1e€ BEICOKMMU PAOOYMMH HaIIPsDKE-
HUAMH, KaK IPABIWIO, UMEIOT U GOJIb-
1I€e COIPOTUBIEHHUE OTKPBITOTO KaHA-
na Rpc.

B cTaBAapTHBIX CXEMHBIX PEHIEHUAX
CHHXPOHHOT'O BBIIPAMJICHUS HCIIOJIb-
3yIOTCSI OTHOCHUTEIBHO CJIOKHBIE U JIO-
porocrosmue UMC 111 KOMMYTaUu1
MOSFET u o6ecrieyeHusi CHHXPOHU3a-
UM U HEOOXOJHMMOI'O YIPaBICHHA.
IIpegoTBpameHue OJAHOBPEMEHHOI'O
OTKPBIBAHUSI OOOHUX KIIOYEH HMCKIIOYH-
TEJIBHO BAXKHO, YTOOBI MHHHUMH3HPO-
BaThb IIOTEPU HA NIEPEKIIOYECHUE U I'CHE-
panuIo noMex. Mol KOCHEMCS 3THX IIPO-
01eM HIDKE.

NMPEMMYLLECTBA
CUHXPOHHOIO BbINMPAMJIEHUA

HecmoTpsa Ha To uro KII/I yacTo uc-
IIONb3YETCsA KAK OCHOBHOM 3HEPIETH-
YECKMH IIOKa3aTe/Jb Ka4eCTBa HCTOY-
HHUKOB 3JIEKTPONMUTAHUSA, IIPEHuMylie-
CTBA CTAHOBATCA 60JIE€ OYEBH/IHBIMHU,
ecau paccMmarpusarth He KIIJ, a moTe-
pu. Poct KIIJI Ha 10% — ¢ 80 go 90% —
O3Ha4aeT CHIKeHHe noreps ¢ 20 10
10 Bt nmpu momuoctu 100 Bt. OTO
O3HAY4EeT, YTO IIOTEPH, 4 3HAYHUT, U KO-
JIMYECTBO PACCEMBAEMOIO TEILIA, CO-
KpalamoTcsa BABOE. Jlaxke IIOBBIIIEHUE
KIIJI ¢ 85% 0o 90% npuBOAUAT K yMEHb-
IEHUIO 1oTeph ¢ 15 mo 10 Bt (mpu
100-BT MOLIHOCTH), 4YTO O3HAYAET 33-
IIPOLLEHTHOE YMEHBIICHHE PACCEUBAE-
MOTO TeIlIA.

VYMeHbIIEHUE PACCEUBAEMOM MOIIHO-
CTH IIO3BOJISIET OGOUTHUCH 6€3 IIPUHYIU-
TEIBHOTO OXJIAKAECHHUS WIN YMEHDBIIUTD
pasMepbl HICTOYHHKA BTOPUYHOTIO 3/I€K-
Tponuranuss (MUB3II). Kpome Toro, B
TexX caydasx, korga MBOII ycranosieH
BOJIM3H APYTrO¥ PaJUOIEKTPOHHOM aIl-
aparypsel, OH OyJE€T MEHbIIIC HAIPEBATD

e€. TTOCKOJIbKY 4acTOTa OTKA30B 3JIEK-
TPOHHOTO O6OPYAOBAHUS OOBIYHO BO3-
pacTaeT BABOE IIPU YBEJIMYCHUH TEMIIE-
paTypbl OKpysKaromern cpeabl Ha 10°C,
YMEHBIIEHUE PACCEHMBAEMOM MOIIHO-
cru UBBII MOXET NOBBICUTH OOIIYIO
HaJIEKHOCTh CHUCTEMBI. MEHbIIIEE BbIJIE-
JIEHHE TEIUIA TAKKE YIPOUIAET pa3Me-
meHue win opueHranuio HMBOII, Tak
KaK OTHaaeT HEOOXOJUMOCTD YCTAHOB-
KU CIEUHAIBHBIX TEIJIOOTBOJOB, OXJIa-
JKJJAEMBIX CBOOOIHBIM BO3/JYIIHbBIM I10-
TOKOM.

Tak Kak IOTEPH B JUOJAX 3aABUCAT OT
I x Vgp (rae Vyp — IpAMOE I1aJeHUue Ha-
NPSOKEHUST HA JUOJE), MapajlieIbHOE
BKJIIOYEHHE JHOJOB HE YMEHBIIAET
pacceuBaeMyl0 MOIIHOCTB, H IIPH
OONBIINX TOKAX HEOOXOJHMBI MOIIL-
Hble JUOABL. HampoTrus, mnorepu
MOSFET 3aBucsat ot I x Rpg (rae Rpg —
CONPOTHUBJIECHUE OTKPBITOIO KaHAJaa
CTOK-HUCTOK), IIO3TOMY pacCIpeieieHue
TOoKa Mexay aBymss MOSFET ymenbia-
€T KaXKJBIH TOK BJBOE, 4 MOIIHOCTD
paccessHus B KaKAOM TPAH3UCTOPE — B
22, TO €CTh BYETBEPO, yMEHbIIAA 00-
IYIO PACCEUBAEMYIO MOIIHOCTD B/IBOE.
ITosoXUTENIbHAsL TeMIeparypHas 3a-
BHCHMOCTD Rpg TAKKe OGIAronpuaTHO
CKa3bIBAETCSI IIPU PA3/IEJIEHUH TOKA Ye-
pe3 MOSFET. PazHoOOpa3ue BapuaH-
TOB ucnonnenus MOSFET yBennuuBa-
€T THOKOCTh KOHCTPYHMPOBAHMA, I1O-
3BOJISISI BBIOMPATh KOHCTPYKTHUBHBIE
MapaMeTpPhl, BBICOTY M T.J., 94TO JAET
BO3MOKHOCTB CO3/1aBATh YCTPOMCTBA C
MEHBIIEN CTOMMOCTBIO.

NMPOBNEMA HU3KOIO
BbIXOAHOI0 HAMPAXEHUA

Jlaxxe 6ersoe HcCcaeJOoBaHUE OOIb-
IIUHCTBA UCTOYHHUKOB ITHTAHUSA ITOKA-
3BIBAET, YTO IIPHU BBIXOJHOM HaIIPsUKe-
HUU MeHee 5 B OOHApYKUBAIOTCA TPYH-
HOCTH, TaK 9YTO JOCTATOYHO IPOBEPHUTH
CHPABOYHBIE JAHHBIE, YTOOBI YBUIETDH —
WIN  YMEHBIIAIOTCA  MAKCHMaJIbHO
JIOITyCTUMBIC MOIIHOCTH, WIH IIPERy-
CMOTPEH 3HAYUTEIBHO OOIBIIMH BO3-
JIYIIHBIF ITOTOK, WM Pa3paOOTUYHMK BbI-
HY)KJICH IIPUMEHATH OCOOBIE CIIOCOOBI
TEIUIOOTBO/A.
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I[ToTrepu HA CONPOTHUBIECHUAX CO-
€JUHUTEJIbHBIX IPOBOJHUKOB B HC-
TOYHHUKAX C BBIXOJHBIM HAIIPSKEHHEM
3,3 B u MeHee 9acTo TPeOYIOT BBEJE-
HUSI CTAOWIN3AIUU HAIPSKEHUA He-
IMOCPEACTBEHHO Ha HArpyske (point-
of-load), ogHako BCE emeé CylecTByer
cripoc Ha Moy UBBII ¢ BBIXOHBIMH
HAIIPSDKEHUAMHU 5 U 3 B, KoTOpbIE IIPO-
CTBl B TNIPUMEHEHHH, KOMIIAKTHBI,
HaZEKHBI U XaPaKTEPU3YIOTCSA BBICO-
KUMH dHEPTreTUYECKUMH I10KA3aTe s~
Mu. CKOHLIEHTPHPOBABIIMCH HA 3KO-
HOMHWYHOM PENIEHUH 3TOH NPOOIEMBI,
kommanust XP (www.xpplc.com) ripej-
CTABWIA HOBYIO CTPYKTYPy CHHXPOH-
HOTO BBIIPSIMJICHUS U HECKOIBKO 3a-
IMIATEHTOBAHHBIX METO/OB CHMKEHHUS
nomMex M ob6ecnedyeHus KOPPEKIHHU
ko3ddpunHeHTa MOIHOCTH, YTOObI
YOPOCTUTb KOHCTPYKTHUBHOE MCIIOJ-
HeHHEe cucTeMbl. HOBasg TEXHOJIOIUs
npumeHserca B Moaynax MBOII cepun
JPS130 xomnanuu XP.

CUHXPOHHOE BbINPAMJIEHUE
AnAa CTAHOAAPTHbIX
KOHCTPYKLMH

Heo6X0oauMOCTh YIIPaBJIE€HUS IIEpe-
kiarouenueM MOSFET Tpebyer npume-
HEHUS B OOJIBIIEH YACTH CyIIE€CTBYIO-
MUX KOHCTPYKTHUBHBIX pENIEHUH
CJIOKHBIX CXEM YIIPABJIE€HMs, BBICOKAS
CTOHUMOCTB KOTOPBIX YMEHBIIAET MIpe-
HMYIIECTBA, IPEJOCTABISAEMBIE TEXHO-
JIOTHEX CHUHXPOHHOI'O BBIIIPAMJICHUS.
Kak mpaBwIO, yIPaBIE€HHE BXOJOM H
BBIXO/JJOM B IIOJJOOHBIX CUCTEMAX OObe-
nuHeHo. OJHAKO, Pa3fe/uB yIIpasjie-
HHE BXO/IOM M BBIXOJOM (CM. puc. 1), a
TAaKKe 00eCneYuB CTAOMIBHOCTb Ha-
IPSDKEHHUST TEPBHYHOM HIMHBI, OTpa-
HUYHUB KOIPOUIHEHT 3aIO0JTHEHUI
UMITyJIbCOB B KACKa/l€ BBICOKOYACTOT-
HOTO PEryJIHpyeMoro nmpeoopasonare-
JIsI, MO’KHO KOMMYTHPOBATD BBIXO/HbBIE
Tpausucropsl MOSFET npu momoumu
OTHOCHUTEJIBHO IIPOCTOM H IIO3TOMY
HE/IOPOTOH CXEMBI YIPABAEHUA. DTOT
KACKaJl MOXKET YIpPaB/IATh KaK BbBIXO-
JIOM TIOHIDKAIOUIETO PEryasaTopa C
nemIipepHBIM JUOJOM, TAK ¥ BBIXOJOM
CHHXPOHHOTI'O BBIIPSAMJICHHUSA, B KOTO-
pPOM BMECTO JHOAOB IIPHUMEHSIOTCS
xkommyTupyemeie MOSFET. ITosTomy
MOJKHO CO3/1aTh eJuHbId psag UBOII ¢
Pa3HBIMH BBIXOJHBIMH CEKUIUAMHU IS
PAa3JIMYHBIX HOMHUHAJIBHBIX HaIIPsXKe-
HUM: C CHHXPOHHBIM BBIIIPAMICHHEM
A8 5- ¥ 3,3-BONBTOBBIX MOAYJIEN MU C
JUOJHBIM BBIIPSIMUTEIEM I Oomee
BBICOKHMX HaIlpsbkeHUH. IIpuuém mux

NMPOEKTUPOBAHME M MOLOENMMMPOBAHME

YHUBEpCaNbHBIA BXOA: NOCTOAAHHOE

[voaHbin

yrpaBnsieT HanpskeHnem
NoCTOsHHOro Toka 400 B
IS YNPOLLEHNs ynpaseHus
1 BbINPAMAEHUS

UNK NEPeMEHHOE HanpsXeHne ." BbINPAMUTEND [,
1 \
1 \
BbIcoK0- lareHToBaHHas 1 <4
4aCTOTHbIN cxema !
| perynupyembii ynpasnexns | Tpaxccopmarop - Harpyska
400 B MepBU4HON 1
npeo6pazosaresb Lenbto - 4
’
i |
| A ! > CMHXPOHHbIR |/ |
| BbINPAMUTENb |
' [
MoBbILLAOWMIA perynaTop lpocToe ynpasnexue HuskoBonbTHLIE MOAENM

o6ecrneynsaeT CTaHaapTHbIE
XapaKTepucTuKL Ans
n060ro TMNA BbINPAMAEHUS

MCNONb3YKT CUHXPOHHOE
BbINpAMNeHue, Moaenu ¢
BbICOKUMW HanpaxeHnamun
UCMONb3YIOT AUOAHBIN
BbINPAMUTESNb

Puc. 1. CTpyKkTypHas cxema pa3fieneHus ynpasieHus BXOAOM U BbIXO[OM B UCTOYHUKE INEKTPONUTAHUA

cepun JP130

CTOMMOCTb CHIJKAE€TCa Ouarogaps
yHU(DHUKATHH.

BxojgHas cekuus CIPOEKTHUPOBAHA
KaK IIOJCHCTEMA HUMITYJIbCHOI'O IOBBI-
IIAIOMIETO PEryIATOPa, YTO MO3BOISAET
KOHCTPYKIIMH UCIIOIb30BATh KaK IIOCTO-
SIHHOE, TAK U IepeMeHHoe (47...63 Iir)
HANPsDKEHHWE B Juana3oHe 85..264 B.
ViMeeTcs: BCTPOEHHBIM aKTHBHBIM KOP-
pexTop Koa(ddHuIHEHTa MOIHOCTH,
obecneyuBaomui 3HaveHue KM > 0,9
(THIL), 9TO COOTBETCTBYET CTAHJAPT-
HBIM JUIs1 TIPOMBIIUIEHHOCTH Pab0ouuM
napamerpam. IIpegycMOTpeHbl BCE TH-
TIOBBIC CEPBUCHBIE (DYHKIIMHY, TAKHE KaK
3aIUTA 110 TOKY, 3a11UTa OT IIEPEHATIPA-
JKEHUsA, BBIHOCHAs1 OOpaTHas CBA3b. I10-
MHMO BBICOKOH BEJTWYMHBI I10KA3ATEA
CPEAHETO BPEMEHM HAPAOOTKH HA OT-
ka3 (MTBF — Mean Time Between Fai-
lure), CymIeCTBYIOT M JPyTHE IPEUMY-
IECTBA, KOTOpHIE AeaaioT 3tu MBOII
IIPOCTBIMU M 3KOHOMHUYHBIMH B 3KC-
TUTyaTaI UK.

CKPBITBIE U3AEPXKKHU
BOJBIIHUHCTBO CHUCTEMHBIX pa3pa-
OOTYHUKOB CTAJIKMBAJIOCh C HEOOXOHU-
MOCTBIO JIOIIOJTHHUTEJIBHBIX 3aTPAT AJIA
obecnedyeHus: IPUHYIUTEIBHOI'O OXJIa-
JKIEHUA U CBA3AHHBIMH C 3TUM IIPO-
61eMaMH, TAKUMH KaK HEHAJEKHOCTD
BEHTWISATOPA U YPE3MEPHBIH IIyM; I10-
3TOMY HEKOTOPBIE pabouyHe XapakKTe-
PHUCTHKHA TPEOYIOT Pa3bICHEHHUS /IS
UX IPABHUJIBHOIO NOHUMAHUA. MOAYIb
C O/IMHAKOBBIMHU IrabapuraMu obeciie-
yuBaeT B Harpyske 130 Bt npu npuHy-
JIUTENBHOM OO/IyBE€ C HHTEHCHUBHOCTBIO
0,5 m*/muH (18 CFM) u 100 Bt nnpu or-
BOJ/IE€ BBIIEJIIEMOM TEIUIOBOM 3HEPIUUA
KOHBEKIIMEH IS JTI0OOOTO U3 JIBYX BbI-
XOJHBIX HaNpspKEHUH 48 wiu 5 B. Do

BO3MOKHO OJarosaps IPHUMEHEHHUIO
CHHXPOHHOTO BBIIIPSIMJIEHUSA JUISI MO-
JIeJIEV C BBIXOJIHBIMU KaHaJaMu 5 B u
HUDKE, B OT/IMYME OT JPYTUX CEPUI, I1€
5- 1 3,3-BOJBTOBBIEC BBIXO/IbI UMEIOT
OJJMHAKOBBIM TOK HArpys3ku. Mojenb
JPS130 ¢ 3,3-BOJBTOBBIM BBIXOJOM
0o0ecIiedyuBaeT JIOIOJHHUTEIbHbIE 25%
TOKA NpH 25 A 110 cpaBHeHUIO ¢ 20 A
JUISL 5-BOJIBTOBOI'O Moaya. Kak MOXHO
BHUJETh U3 PHUCYHKA 2, OXJIAXKJEHHE
KOHBEKIIHEH O0ECIIEYUBAET BBIXO/IHYIO
momHOoCcTh 100 BT mipu Temiieparype
OKpyxarwuen cpeasl A0 50°C misa 48-,
24-, 15- 1 12-BOABTOBBIX MOJIENEH, JO
40°C — nanast 5-BOJIBTOBOM MOJENIH H
80 Bt — npu Temneparype 10 50°C aus
3,3-BOJIBTOBBIX MOJIE/ICH.

K CTOYHHKH 3JIEKTPOITMTAHUA OKA3bI-
BAaIOT BJIMSIHUE HA 3JEKTPOMATHHUTHYIO
cOoBMECTUMOCTh (OMC) 3aKOHYEHHOM
cucreMbl. 1 XOTs1 CBOHM BKJIAJ, BHOCAT
TAKKE HATPYKEHHOCTb U CIIOCOO IIPO-
KJIAJIKU IPOBO/IOB, OJTHAKO YE€M MEHBIIIE
noMexH, cozaasaemoie UBOII, TeM ripo-

38

Harpyaka, BT

BEEE. -._7_7__
4
@

o 1 » » “« “ n 5

OKpyxaiolyas Temneparypa, °C
A - JPS130 C npuHYaUTENbHBIM OXNAXKAEHUEM.
B - JPS130PS12, PS15, PS24, PS48
¢ oxnaxnaeHuem koHsekumeit n JPS130PS03
C MPUHYANUTENbHBIM OXNXKAEHNEM.
C - JPS130PS05, PT30, PT31 ¢ oxnaxaexuem
KOHBEKLEN.
D - JPS130P03 ¢ oxnaxaeHuem KOHBEKLMEN.

Puc. 2. 3aBUCUMOCTb BbIXOAHOI MOLIHOCTH
OT Harpy3ku ans pasnu4ubix moaened UB3IN
cepun JPS130 n pa3nuyHbIX BUAOB O0TBOAA
TENNoBOW IHEPrumn
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Puc. 3. BHewHuii BUA MoAynsa UCTOYHUKA
nutanus cepun JPS130 dupmbl XP

1€ JOCTUTHYTh ODMC CUCTEMBI B I1€/IOM.
A TaK Kak IIPOIECC KOMMYTAIIUH TPaH-
3UCTOPHBLIX KJIIOYEH BHOCHT 3HAYHU-
TEJIbHBINA BKJIAJ B JIEKTPOMATHUTHBIE
IIOMEXH, 4 TAKKE BJIUSET HA IIOTEPU
MOIIHOCTHA B JPYI'UX KOMIIOHEHTAX,
3TOT ACIIEKT MPHU IPOEKTHPOBAHUU
HBOII AB/IAETCA OPENE/IIONIM.

Ha pucyHke 3 IOKa3aH BHEIIHUI BH/L
HCTOYHHUKOB 3JEKTPOMUTAHHUSI CEPHUU
JPS130, a B Tabiu1ie IPEeACTaABIEHbI UX
OCHOBHBIE TEXHUYECKHE XaAPAKTEPH-
CTHUKH.

MEPEKNIOYMEHUE

NMPU HYNEBOM HAMPSAXEHUU

C OrPAHUYEHMEM

AMNMNAUTYQ BbIBPOCOB
CymecTByeT MHOIrO paboT (Hampu-

mep, [1]), uccaenyomux BBICOKOYAC-

TOTHBIH IIPOLIECC TIPEOOPA3OBAHUA

HAIIPSDKEHUA C IIEPEKIIOYEHUEM TPAaH-

3UCTOPOB IIPH HYJIE HANPSDKEHUSA C

OI'PAHUYCHHUEM aAMIUIHUTY/] BbI6pOCOB Hu

NMPOEKTUPOBAHME U MOAEJIMPOBAHMUE

[poccens

N
|
Cunosoit
TpaHchopmartop

l

OTKpbIT

Puc. 4. Ynpowénnas cxema metoaa
perynupoBasus NOCPEACTBOM
WMPOTHO-UMNYNBCHOA MOAYNALUN

CBY-nnoMex IIpH MaJIbIX KOMMYTAL[HOH-
HBIX IIOTEPSAX. PE30HAHCHBIE CXEMBEI,
KaK IPAaBWIO, TPEGOBAIN MU OOJIBIIO-
ro 3a30pa B CEPAEYHUKE OCHOBHOI'O
TpaHcOpMaTOpa, WIH BHEIIHETO
JPOCCeNsi, HO Mapa3UTHBIE «3BOHBI> B
WHIYKTUBHOCTH PACCESHUSA U ITAPa3UT-
HOM EMKOCTH BHOCAT JIOIIOTHUTENbHbBIC
IIOTEPH U HEJKEIATETbHBIE IOMEXH.

B Tunosom MBOII KOHTpOJIEDP OCY-
HIECTBJIAET PETYJIHMPOBAHHE METOJOM
M ¢ IMOCTOAHHOHN pabovyeHr 4acTo-
TOHW 1 OOPATHOH CBS3BIO 110 HAIIPSIKE-
HUIO, 4 TAKXKE JIOIIOJHUTEIbHOM 00-
PaTHO¥M CBA3BIO IIO TOKY JIPOCCEJs
(JOCTH). Cxema ynpasjeHus obecIie-
YHUBAET NPOXOKICHUE HUMITYJIbCOB Ha-
npspKeHusd yepes3 cuiioBoit MOSFET, a
PETrYJIMPOBAHHE BBIXOJHOTO HATIPSIKE-
HUS OCYIIECTBIAETCS U3MEHEHHUEM KO-
3dpuUIuEeHTa 3ATOTHEHUA HMIYJIb-
cos. Ileperaya 3HEPruyd IIEPBUYHOTO
HCTOYHHKA 4Yepe3 TpaHCcHOpMaTop B
HArpy3Ky IPOMCXOAUT TOTAA, KOIjaa

OcHoBHble TexHuyeckue xapakrepuctuku UB3IN cepun JPS130 dupmbi XP Pl

MOSFET (BKN104EHHOE/BBIKNIOYEHHOE COCTOAHNA)

& I

BxonHoe HanpsbxeHue

/\/\

Bbi6pochl HanpskeHus

1 ‘\/

JPS130PS03 33 25 30 50 100
JPS130PS05 +5,0 20 26 50 130
JPS130PS12 +12,0 9 10,8 120 130
JPS130PS15 +15,0 7 8,7 120 130
JPS130PS24 +24,0 45 54 200 130
JPS130PS48 +48,0 23 27 200 130
+5,0' 1145 15,0 50
JPS130PT31 +12,0? 3,0 4,0 100 130
-12,0° 0,5 0,5 100
+3,3' 10,0 15,0 50
JPS130PT30 +5,0° 8,0 15,0 50 130
+12,0° 0,5 0,5 100

"[Ins o6ecne4eHns Tpe60oBaHmii K CTAONbHOCTY HANPSXXEHWI JONOTHNTENbHbIX KaHanos, kaHan V1 J0/mxeH ObiTb HarpyxeH

MuHUMYM Ha 20%.

?HectabunbHOCTb M0 TOKY JOMONHUTENbHBIX KaHA0B OnpeseneHa B anana3oHe 60% HOMUHANLHOro 3Ha4exns +40%.

*Iynbcauns BbIX0AHOT0 HANPSKEHNS N3MEPEHa B N1010ce nponyckaxuns 15 MIL; Ha KaXA0M BbIXOGHOM KaHane ycTaHoB/eH

Kepamu4ecknii BbICOKOYACTOTHbIA KOHAEHCATop EémKocTbl 0,47 MK® M 3NEKTPONUTUHECKNIA KOHAEHCATOp EMKOCTbIO

22 MK® ipn HOMUHANLHOI HArPy3Ke 1 HOMUHANLHOM BXOAHOM HanpsXKeHun.

Puc. 5. Ocuunnorpammbl HanpsXeHui
LUKM-perynupoBanus

MOSFET HaxXoguTCA B PEKUME OTCEYKUA
WIHA MOJHOCTBIO OTKPBHIT. B mpomexy-
TOYHBIX COCTOSTHHUAX, OyTydH HECIIOCO-
OHBIM NEPEKTIOYNUTHCSI MTHOBEHHO, OH

pacceuBaeT 3HAYUTEJBHYIO MOII-
HOCTB.
B mepwopa, Korga  TPaH3UCTOP

MOSFET 3akpbIT, BXOJHOE HaIIPpsXKe-

HUE, IPUKIAIBIBAEMOE MAPAIIETHBHO

€My, IIOCTEIICHHO YBEJIHYHBAETCA (CM.

puc. 4, 5). Korga MOSFET oTkpbIBaeT-

CsI, BXOJIHOE HAIIPSIKEHUE dYepes

TpaHchopMaTop mepenaércsa B HaA-

rpysky. IIpu arom MOSFET noasepra-

€TCsI BO3JICHCTBHUIO BHIOPOCOB HAIIPA-

JKEHHS, 9YTO CHIDKAET 3(P(HEKTUBHOCTD

npeobpa3oBaHus. [TOCKOIBKY I TO-

ro, yro6sr MOSFET mo/JHOCTBIO OT-

KPBUICSI WA 3AKPBUICS, TpebyeTcs: He-

KOTOPOE BpEMs, IIPU CTAHJAAPTHOM

[IINM-peryJJMpoOBaHUH HEBO3MOKHO

JOCTUYb BBICOKOHM 4YaCTOTHI IIE€PEKIIO-

yenus (uHade KIIJI 6ygeTr Hernmpuemie-

MO HH30K), a 3HAYHUT, IIPUXOJUTCA HUC-

MOJIB30BATH I'POMO3JKHE M Mano3ad-

(beKTUBHBIE KOMIIOHEHTBL.

B cTpykType ¢ KOMMyTALUEN IIPH HY-
JIe HANPSDKEHUS/HYJIEBOM TOKE (CM.
puc. 6) npumensiercst napa MOSFET, ko-
TOPBIE BIJIIOYAIOTCS M BBIKIIOYAIOTCSA B
MOMEHTBI BDEMEHH, KOI7/Ia OTCYTCTBYIOT
TOK WJIM HanpspkeHue. [Ipouecc onuch-
BA€TCS BPEMEHHOM AHUarpaMmorn (cm.
pHC. 7) U IDPOUCXOJUT B CJIEAYIOUIEM
MOPsAJIKE:

1. BxoiHOE HANPsKEHUE NTPUKIANbIBA-
ercst K ZVS MOSFET.

2.C Ha4YaJIBbHBIM TOKOM B HA4aJbHBIN
MOMEHT BpeMeHH ty ZCS MOSFET ot-
KPBIBAETCSI (HET TOKA — HET IIOTEPb,
BBI3BAHHBIX BBIOPOCAMH HAIIPsXKe-
HUA) U JAET TOKY IIOCTENIEHHO IIPOTe-
KaTh B KOHTYP-HaKOIHUTEb. Kak TO/Ib-
KO B HEM HAKOIIHTCS SHEPIHs, HATIPSI-
sxkeHue Ha ZVS MOSFET cmagaer no
HYJIA.

3.ZVS MOSFET OTKpBIBAE€TCS IIPH HyJIe-
BOM HAIIPSOKEHHH, M 9HEPIUs OTBO-

WWW.SOEL.RU
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NMPOEKTUPOBAHME M MOOEJIMPOBAHME
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Cunosow
TpaHchopmarop

CUHXPOHHOE
BbINPAMIEHUE
Ansa BCEX
CerogHsi  CHHXPOHHOE
BBIIIPSIMJICHH HE SBJAETCS
YEeM-TO BBIIAIOIMIUMCS, U
ceryac JyIsi CICTEMHBIX Pas3-
PabOTIHKOB HACTAIO BPEMSI
JIBUT'ATBCS TAIbIIE U CKOH-
LICHTPHUPOBATHCS HA TOM,

YTO K€ JAHHBINM MCTOYHHK
ITATAHWS TACT 11 UX CHUCTE-
MBI ¥ OOIIEro IpoIlecca
pa3paborkn. ITOCKOIBKY

Puc. 6. YnpowénHas cxema CTpyKTypbl npeobpasosarens

C NepexkaYeHnemM nNpu Hyne HanpaXXeHus

PacnpepeneHie BpEMeHHbIX MHTEPBaNOB
0@ @ @

TaKTbl BKNK04eHUs/BbIKNI0YeHUs Zero Voltage (ZVC) MOSFET

e

BxogHoe Hanpsbketue Ha BxoaHom ZVC MOSFET

/\___/

TaKTbl BKII04eHMs/BbIKNI04eHs Zero Current (ZCS) MOSFET

=

Tok, npoTekaroLmit Yepes ZCS MOSFET

N

e

8

o N*@e’\"' / "e,«,f' 7

'5\*%%‘\\\‘*
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Puc. 7. BpemeHHas guarpamma npoyeccos B
CTPYKTYype npeo6pa3oBarens ¢ KOMMyTauueil npu
Hyne HanpsXXeHus

JTUTCS 9epe3 HEro M3 HAKOIMUTE/IbHO-
ro KOHTypa, [IOKAa TOK HE CTAHET HyJIe-
BBIM (Zero Current); Torga ZCS MOS-
FET 3anmpaercs.

4.Tloka ZVC MOSFET OTKpBIT, OH Ja€T
BXOJHOMY HAaNPsDKEHUIO IIepena-
BAThCS 4yepe3 TpaHCcHOpmMaTop BO
BTOPUYHYIO 1enb. IIMM-KOHTPOI-
JIep u3MeHseT KOa(OUIIHMEHT 321101~
Henwusi ZVC MOSFET u ocymiecTBiseT
pPEryIMpPOBAHHE BBIXOJHOTO HATIPsI-
JKEHUA.

[IppMEHEHHE TATEHTOBAHHOM CXEMBI
repBuuHOM enu B UBOIT cepun XP, KO-
TOPAsi aBTOMATHYECKHU YCTPAHAET «3BOH»
WH/IyKTUBHBIX U EMKOCTHBIX KOMIIOHCH-
TOB, IO3BOJIUVIO YMEHBIIUTH IIOMEXH HA
6 1B, COKpaTUTh IOTEPH MOIIHOCTH, IO-
HHU3UTH HOMHHAJIBHOE 3HAYEHHE O0paT-
HOTO HAMPSDKEHUS 11 BTOPUYHOI'O BBI-
MIPSMUTEIISA M IIOAHATD PA60YYIO YaCTOTY.
DTO MO3BOIMIO JOCTHYD YAETbHOHU MOII-
HoctH 420 Br/mm? 17151 MOJIEIeN € BBIXO/I-
HBIMH HAIIPSDKEHUAMH OT 5 710 48 B.

HOBasl CTPYKTypa CHHMAET
BOIIPOC TEXHOJIOTHHM |

CTOMMOCTH CHHXPOHHBIX
WBBII CTaHJAPTHBIX CUCTEM, Pa3padboT-
YUKH MOTYT BHOBb OOPAaTUTBCSA K pac-
CMOTPEHHIO OCHOBHBIX TPEOOBAHHMI HUX
CHCTEM, YTO IIPEIIOYTHUTE/IbHEE, YEM
pPaccMOTpPEHHE CHHXPOHHOI'O BBIIIPIM-
JICHUSI B KAYECTBE «9ay I'paasns».

Hecmotps Ha TO yTo KIIJI siByisiercs 06-
II[UM [VIABHBIM 9HEPIeTHYECKHUM I10KA3a-~
TEJIEM, PACCMOTPEHHE (DAKTHYECKUX I10-
TEPbh MOIIHOCTH JAET JIydlllee CpaBHE-
Hue pasubix UBOII u nosponser 6oiee
[7TIyDOKO IIPOHUKHYTH B CYTh TAKUX (PaK-
TOPOB, KaK 0OECIIEUEHUE TEIUIOBBIX pe-
JKUMOB U O0OIey Ham&KHOCTH. Tarke
BA)KHO OOpATUTb BHHMAHHE HA TaKHE
BOTIPOCHI, KAK HEOOXOAMMBIE 3aMIAChI 11O
OMC 1 KO3(P(PUITHEHT MOIHOCTH, YTO-
OBl 3aKOHYEHHAs CHUCTEMA TI'apaHTUPO-
BAHHO COOTBETCTBOBAJIA TPEOOBAHHAM
MEKAYHAPOAHBIX CTAHAAPTOB 1O DMC,
ObUIA YCTOMYMBOU K BO3JEHMCTBUIO HM-
ITy/IbCHBIX IOMEX OOIBIION SHEPIHH, Pa-
JIMOYACTOTHOMY 3JIEKTPOMATHUTHOMY
IIOJIIO, DJIEKTPOCTATHYECKHM DPa3psaaaMm,
JIMTHAMUYECKHUM U3MEHEHUAM HaIpsDKe-
HUS 3JIEKTPOITUTAHMA.

B [2...18] MOXHO AOIIOJHHUTEIbHO
O3HAKOMHUTHCS C METOJOM CUHXPOHHO-
ro BBIIPSIMJICHHS, KOPPEKIIUH KO3(]-
(puEHTA MOIHOCTH (JIMTEPATYPA JO-
6aBI€HA IPU IIEPEBOJIE).
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JNeKTpoMarHuTHas cCoBMeCTMMOCTb
W OrpaHnYyeHns npu KOHCTPYMPOBAHUK
neYyaTHbIX nnar

ly6nmkyetcs no: Electromagnetic Compatibility and Printed Circuit Boards Constraints, Philips Semiconductors Application
Note ESG 89001 (http://www.semiconductors.philips.com/acrobat/applicationnotes/U89001.pdf).

Mepeson Bnagumupa Ceménosa (r. Benukuit Hosropop)

B nocnepHee Bpemsi BCE 6obllee BHUMaHWe yaenseTcs o6ecnevyeHuto
3NeKTPOMarHUTHOW COBMECTUMOCTMU PafUO3NEKTPOHHBIX YCTPOWUCTB.

B PykosoacTse rno npvmMmeHeHuto, nepesoj KOToporo ny6nukyercs

¢ cornacus compmsbl Philips, npeanpuHaTa nonbiTka Y4CNIEHHO OLEHUTb
YPOBEHb U3Ny4YeHUs Pafuo3IeKTPOHHOIO YCTPOMCTBA, CMOHTUPOBAHHOIO
Ha rne4yaTHOW nnarte, U AaHbl PeKOMeHAaLMN Mo YMEHbLLUEHUIO YPOBHS TaKoro
uany4yeHus. B nepsoli yacTu nepesofa PykoBoacTBa paccmaTpyBaeTcs
nocTpoeHue CoOefUHEHUN Ha NiaTe KakK JIMHUM nepegayn, COCTOSLLMX

M3 NPAMOro U 06paTHOro CUrHanbHbIX MPOBOAHUKOB C M3BECTHLIMU

napameTpamm.

BBEJEHUE

TpaccupoBKa II€YaTHOM IIJIATHI OKa-
3BIBA€T 3HAYHUTEJIBHOE BIHSIHHE Ha
3EKTPOMATHUTHYIO COBMECTHUMOCTDH
YCTPO¥CTBA, B KOTOPOM 3Ta IIATA IIPU-
MEHSETCH, KAK B OTHOIICHUH JJIEKTPO-
MAarHUTHOT'O M3JIY4E€HUsI CaMOM CXe-
MO, TaK MU €€ YyBCTBUTEJIBHOCTH K
3JEKTPOMATHUTHBIM TIOJsIM. Taxoxke
OOJIBIIIOE BIMSTHHUE OKA3bIBAIOT Ka6eIu,
COEJHHAIOIINE [I€YATHYIO IUIATY C APY-
TUMH KOMIIOHEHTAMH CHUCTEMBbI, Ha-
IIpUMEpP, FEHEPATOPOM CUTHAJIA, PO3ET-
KO¥ Ka6GeJIbHOTO TEJIEBUACHUS, UCTOY-
HUKOM TIUTAHUS TTOCTOSHHOT'O TOKa4
WIU CETBIO.

Jnsa obGecriedeHUuss TPEOOBAHUH IIO
OMC HEOBXOAUMO B COOTBETCTBUH C pe-
KOMEH/JAIUAMH, JAHHBIMU B 3TOM CTa-
ThE€, OIITHMHU3UPOBATH TPACCUPOBKY II€-
YaTHBIX ITPOBOJHUKOB, PACIIOIOKEHHE
Pa3bEMOB M 3JIEMEHTOB Pa3BA3KH I10
MTHUTAHHIO.

J1sa 11Io/IydeHuss 9KOHOMHYHOTO, HO
(YHKIIMOHAIBHOI'O IIPOEKTA MEYATHOM
IUIATHI CJIEYET OOECIEYUTh:

@ NPaBHIBHBIN BBIOOD popmama ne-
yamnoil naamos. (OJHOCTOPOHHSIA,

JBYCTOPOHHSIsI, MHOTOCJIOMHA);

® CBOU 00pammblii NPOEOOHUK IS KaXK-

JIOTO CUTHAJIbHOI'O IIPOBOJHHUKA, ITPO-

XOANIUHI KaK MOXKHO OJIHDKE K IIO-

CJIETHEMY;
® HEOOXOIUMYIO PA36A3K) MO Numad-

HUI0 JJIA KAKAOW UHTETPAJILHOM CXe-

MBI WJIM TPYIIIIBI CXEM;
® ozpanuuerue OnuHbL IPOBOJHUKOB 1

nAOUAOY KOHTYPOB 0 JOIyCTUMBIX

3HAYECHUM;

® IIPABHIBHOE DA3MeUlerue COeOUHU-
meneti (Pa3bEMOB);

® IIPABWIBHBIN 66100p Kabeneli U co-
€UHUTEJICH I/ HUX;

© NPAaBWJIbHOE HCIIOJb30BAHUE MU PaA3-

MEIEHUE PUnsmpos.

Huoke 3TH IOJOXKEHUs OyAayT pac-
CMOTpEHBI OAApOOHEe. [1a6Hoti 3aa-
uell nPoeKmupPosUUKa AGNACMCs )C-
MAHOBNCHUE NONHO20 KOHMPOIL HAO
npomexanuem mokos no nexwamHoru
naame.

OBLWME NMOMOXEHUA
MpoBoAHUKM

OMHOYHBIE IPOBOJHUKH UMEIOT HH-
JAYKTUBHOCTb Iopsifika 1 MxIa/M (B
IIPEINOJOKEHNUH, YTO OOPAaTHBIE IIPO-
BOJ|A ¥ IOBEPXHOCTH YAAJI€HBI HACTOIb-

A N \ (a) Z /

(6) VA () s

~-
~

Puc. 1. Pa3HocTb NOTEHUMAnoB KaK Npou3BefieHUe TOKa U MMNefanca B hyHKUUN 4acToTbl

KO, YTO UX BJIMSAHHEM MOXKHO IpPeHeO-
peub. — IIpum. nepea.). Ha 4acToTax HU-
ke 1 Kl y9uThIBAETCA TOJIBLKO CONPO-
THBJIEHHE IIOCTOSHHOMY TOKY. B coot-
BETCTBHH C 3aKOHOM OMa, pa3HOCTb I10-
TEHIIMAJIOB MEKIY HEKOTOPBIMH TOYKA-
MH OIpPEJEIAETCS MOTHBIM COIPOTHB-
JIeHUeM (MMIIEJAHCOM) MEXAY 3TUMHM
TOYKAMH U TOKOM, IIPOTEKAIOIIHM 4Ye-
pE3 3TO CONPOTUBIEHUE. [I)I yMEHbIIIE-
HUSA PA3HOCTH IOTEHUHAIOB HYXHO
YMEHBIIATh UMIIE€JAHC U (UJIN) TOK.

B THONMYHBIX HUEAPOBBIX CXEMaX
Pa3HOCTb NOTEHIIHAJIOB HE 3ABUCUT OT
4acTOThl. TOK NPAMOYTOAbHOU (hop-
MBI, BO3HUKAIOIIUN B PE3UCTHBHOM
HArpy3Ke IIpU IIPSIMOYIOJbLHOM BbI-
XOOHOM HAIIPSDKEHUH, MOXKET OBITh
OIIMCAaH KaK CyMMa I'apMOHHK (CHHY-
COMJANbHBIX BOJIH), I'7l€ aMILIMTY/aa
FAPMOHHUKH YMEHBIIAETCA IIPOIOP-
IIMOHAJIBHO YacToTe (CM. puc. 1a). Um-
NEeJaHC HHIYKTUBHOCTH YBEINYHUBACT-
Cs1 IPONMOPIHOHATBHO 4YaCTOTE (CM.
puc. 16), mo3TOMy Pa3HOCTb IIOTEH-
IIUAJIOB OCTAETCA IIOCTOSAHHOM (CM.
puc. 1B).

Korga TOK MMeEET TPeyroabHyIo (op-
MYy, HaIIpuMep, BCIEJCTBHE EMKOCTHOM
HArpy3KH, aMIUIMTY/1a TAPMOHHMK 00paT-
HO IIPOIIOPIMOHAIbHA KBAIPATy 4aCTO-
TBI, 4 PA3HOCTb IIOTEHLIUAIOB HA UHYK-
TUBHOCTU YMEHBIIAETCS IIPSIMO IIPO-
NOPIIMOHAILHO.

Jiviuu nepepaum

O603HaYMB UHAYKTUBHOCTb OJJUHOY-
HOT'O IPOBOJIA KAK L;, B3AUMHYIO HHIYK-
THUBHOCTD — M, 2 EMKOCTb MEXKY JOPOK-
KaMu — C; (MCHIOIB3YIOTCA ITOTOHHBIE
napaMeTpsel, T. €. OTHECEHHBIE K €ITUHU-
e JJIUHBL. — ITpum. nepeas.), MOXKHO OIl-
PEAEINTD XaPAKTEPUCTUIECKHUI UMIIE-
JIAHC JIMHUU TIepeIad, MOKA3aHHOM Ha

PHUCYHKE 2:
Zo=yLegs /C
rae Leg=L1 + L2 — 2M; k=,/(L1+L2)/M

uC=C1+C2.
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C pocrom koa(ddunmuenTa cpasu R
MEJK/Iy TIPOBOJIHUKAMH JIMHUHU TI€PE/Ia-
gy 3PPEeKTUBHAS UHIYKTUBHOCTD Legr
6yjer 66ICTPO yMeHbmaThCsA. Koaddu-
LIMEHTHI DJIEKTPOMATrHUTHOW CBA3U JIJIsI
HEKOTOPBIX JIMHUI IIEPEaYu IIPHBEE-
HBI B TA61uue 1.

By CUTHAJIBHBIX IIPOBO/IHUKOB, IIPO-
BEJIEHHBIX IIPOU3BOJIBHO (CM. pUC. 32a),
JIOJDKEH OBITh IPEOOPA30BAH K BU/LY JIH-
HUM Iiepegadu (cM. puc. 36). DTo CHU-
3UT 3(POEKTUBHYIO UHAYKTUBHOCTD Lt
JIMHUU CBSI3U MEXKAY JIByMsl MHUKPOCXe-
MaMH, 4TO IIPUBEJET K YMEHBIIEHHUIO
Pa3HOCTH IOTEHIIUAJIOB MEXIY HUX 00-
IIUMU TOYKAMH.

EMKOCTHas U MHAYKTUBHas
3NeKTPOMarHUTHas CBA3b

Ewi curHanbHast IMHUAA U €€ 06paT-
HBII IIPOBOJHHUK BCE K€ HE 0OPa3yIorT
3 peKTUBHYIO JIMHHIO NTEPETAYH, MOXK-
HO OT/IEJIBHO HCIIOJIb30BATh EMKOCTHBIE
Y MHYKTHBHBIE BEJIMYUHBI (CM. PHC. 2)
JUISI BBIYUCJICHHUS IIEPEKPECTHOM CBA3U
MEXK/Ty COCETHHUMH JIOPOKKAMH. EMKO-
CTHASI CBSA3b B BUJE HABEJIEHHOTO TOKA:

Ick =Ck XdV/dt 5

e Cp, — EMKOCTD MEXK/Y COCETHUMH I1PO-
BOJHHKAMHU (HA npakTuke — 100 nd/m;
3aBUCUT OT OIU30CTH JIPYI'HMX IPOBO/I-
HUKOB; cM. ITpuoxenue).

WHYKTHUBHAS CBA3b B BUJ/IE HABEAEH-
HOT'O HAIIPSDKEHMSA:

mG =Mk X dl/dt,

1€ M, — B3AaMMOMH/IYKTUBHOCTb MEXKITY
JIByMsi IIDOBOTHUKAMHU (60siee mogpoo-
HO CM. B paszesie «CUTHAJIBHBIN U 00-
PaTHBIN IIPOBOJHUKH»).

B GOJIBIIMHCTBE C/Iy4a€B TAKAs CBA3b
MEK/Ty IPOBOJHHUKAMHU OKA3bIBAETCS CY-
IIECTBEHHOM.

Bbi6op napameTpoB
nevyaTHoOM nnaTbl

[IpaBHUIBHO BBIOPAB MaTEPUAT U OCY-
IECTBUB I'PAMOTHYIO PAa3BOJKY II€dar-
HOH IUIATBI, MOKHO CO3/aTh XOPOIIHE
JIMHUM TIEPEavyd, MMEIoIUe caabyro
JIEKTPOMATHUTHYIO CBA3b C JPYIHMH
Jpopoxxkkamu. Ciabasa mnepexkpécrHas
CBA3b MOXKET OBITh IIOJIy4€Ha, KOrja
PACCTOSTHUE MEXK/TY IBYMsI IIPOBOJHUKA-
MM JIMHUM TEPEJauM d MEHBIIE, YEM
PacCTosiTHUE OT HHUX /IO JPYTHX COCEZ-
HUX IIPOBOJIHUKOB (CM. pUC. 4).

IIpy UCHOIB30BAaHUHM ITHX IIPUMEPOB
T€OMETPHU JOPOXKEK I1APAMETPBI CBA3H

NMPOEKTUPOBAHME U MOOENMVUPOBAHMVE

mesKay 81,82, 51 (52) GND, Vo ui/mma Ve,

JIETKO OIIPEIEISIEMBI, 4 TIEKTPOMATrHUT-

HasI CBSI3b MEXXIY IPOBOJHUKAMHA S2 1 S1

saBsiercs: 1abor. Hanbonee sKOHOMHY-

HBIM (hopMaT (YUIO CIOEB) MEYATHOM

IUIATHI JIOJDKEH BBIOUPATHCS C yIETOM:

® HOPMATHBHBIX U/WIH (DYHKIIMOHAIb-
HBIX TPEOOBAHUH K JIEKTPOMATHUT-
HO¥M COBMECTUMOCTH U3EIUA;

@ JJOITyCTUMOM IZIOTHOCTH JOPOKEK;

® BO3MOJKHOCTEH COOPOYHOIO IIPOM3-

BOJICTBQ;

BO3MOKHOCTEM cucrembl CAD;

PaCcxX00B HA IIPOEKT;

KOJIMYECTBA ITI€YATHBIX IUIAT;

CTOHMOCTH 3KPAHOB 3JIEKTPOMATHUT-
HOTI'O M3/Iy4EHUS.

Oco60e BHUMaHHE HEOOXOAUMO 00-
paTuTh HA COBOKYIHYIO CTOHMMOCTH
(MOHT2)X KOMIIOHEHTOB + (popmMar 1e-
YATHOM IUIATBI + 3AIIMTA OT 3JIEKTPO-
MAarHATHOTI'O H3Jy4E€HUsI + KOHCTPYK-
ust + COOpPKaA) B TOM CJIy4dae, KOIza pac-
CMATPHUBAETCS BAPHUAHT HU3JEIUsA C He-
9KPAHHUPOBAHHBIM KOPITycoM. Bo MHO-
I'UX CIY9asiX BBIOOP COOTBETCTBYIOIIETO
¢dopmaTa IIEYaTHOM IUIATBI MOXKET HC-
KJIIOYUTH HEOOXOJMMOCTD UCIIO/Ib30Ba-
HUSI METAUTMYECKOTO 3KpaHa BHYTPH
IUIACTMACCOBOT'O KOPITyCa.

JIJIs1 TOrO 4TOOBI YMEHBIIUTD HEXE/Ia-
TEJIbHOE U3TydeHHE (MU YIYyIIIUTD 3a-
ATy OT HEro), IEeJeCOO0PA3HO, OCO-
6EHHO JUIsI CUTHAJIOB C KPYTBIMH (PPOH-
TAMH, CO3JaHUE JTUHHUH IIEPETaAYH MEK-
ny S & Ve, S © Voo 1V, &3 Vi, KAK IIOKA-
34HO HA PUCYHKE 5.

CUTHAIBHBIN TOK OIPEJEC/IACTCA CHM-
METPHUEHN BBIXOJHOI'O KaCKaja HHTe-
rpansHOM cxeMbl. [y KMOII (CMOS) I,
=Iop, B TO Bpems Kak st TTJL I > Iy

BpIOpaHHOE CEMENCTBO JIOTMYECKUX
MUKPOCXeM U (DYHKIHMOHAJILHBIE MO-
MEHTBI OIIPEJC/LIIOT THUIIMYHBIN Xapak-
TEPUCTUYECKUH UMIIETAHC Z( LI IMHAM
repesavH, IEPEeYNCICHHBIX B TAOIUIIE 2.

Jnsa 08yx cOCeOHUX NPOBOOHUKOB
IIpUMEHAETCA cieAyionmas (hopmy.ia:

Zy=120In(m /(b+c)) /& ,

e b — pacCTOSIHHE MEXAY NPOBOJ-
HUKaMy; b — IUPUHA IPOBOJHUKA; C —
€ro TOJIIHHA (TUIIHMYHOE 3HAYEHHUE
17 MKm).

ns 08yx nPOBOOHUKOE, DACHONONCEH-
HOIX OOUH HAO OPY2UM:

Zy=120z(b /(b+b))/ e, ,

/1€ h — TONMNIWHA JUINEKTPUKA (THITNY-
HOE 3Ha4eHue 1,5 Mm).

(o3 —YY Y\ o}

Cc2
i

L2 R2

Puc. 2. OTpe3ok nNUHUM nepefayu

CurHanbHas nuHus

CurHanbHas
NNHNA

VEEJ VCC

VEB' VCL‘

Puc. 3. Bapuantbi npoBeiEHNA CUTHANbHbLIX NU-
HUA Ha NeyaTHOW nnare:

a) NMHWA nepeaa’yn curHana, npoBeaéHHas
NPOU3BONBHO; HET CBA3N S <> Vg, Vi 6) XOPO-
Las NMHUA Nepefadyn curHana: ecTb CBAsb S <>
> Vo, Ve

Koz0a 00poxcKa HAX0OUMCs HAO 3d-
3eMAEHHOIU NNOCKOCMBIO, TPUMEHAETCSA

ciepyromas (popmyna:
Z =87ln(6b/(0,8b+c))/(‘/2+ \/—2-)

W HaAKOHEI], B CIy4ae, K020d nPo6oo-
HUK DPACNONONCEH mencoy 08YmMa (3a-

3eMIEHHBIMIUL) NAOCKOCMAMU, TIPUMEHS-
ercs hopmysna:

Z,=60In(4K /(0,677b(0,8+c /b)) / e, ,

r7ie K — pacCTOsSTHHE MEKIY ITTOCKOCTSIMH.

Ta6nuua 1. KoadhhuumeHTbl 3NeKTPOMArHuTHOR
CBA3W MEXAY NPOBOAHUKAMM NUHUM nepefayu

kﬂapannbuble nposoga 05..0,7
[1ByCTOPOHHAS neyaTHas nnara 0,6..0,9
MHorocnoﬁHaa neyatHas nnara 09..0,97

KoakcuanbHble kabenu 08..1,0
KoakcuanbHblit kabenb RG-58 0,996

Tabnuua 2. mnepanchbl NMHKIA nepepay Z,
(ans HexoTOpbLIX cNy4aes)

u nUTaHus << 10
Curnan 3CN (ECL) 50
Curuan TTI (TTL) 100

CurHan HC(T) 200
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s2 S1 GND S1 GND S2 S1 S2
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S1 S2 S1 S2 GND S2
| B e [ S1 S2
V& Vee

3a3eMnéHHas NnockocTb

wn

w

<
8

S3

Puc. 4. Tunnyubie thopmarbl Ne4aTHoi nnarbi:

oAuH cnoit (a, 6) d(S1 <> GND) < d(S2 <> S1); gBa cnos (8) d(S1 «> GND) < D(S2 <> S2); (r) d(S1 <> GND) 1 d(S2 <> GND) < d(S1 <> S2); HeckonbKo cnoés (4, e)
d(Sj > Vi) mn d(S; & V) < d(S; <> S)); [ <, j < < 4nC0 NPOBOAHMKOB

Ve (V,
[ = /CCx IOL ] cc ( ss)
S« IOL
=) IOH
<« Igc, lon |
Vee (Vdd)

Puc. 5. Tunuynas cxema ¢ AByms UnthpoBbIMU
MHTErpanbHbLIMU CXEMaMu, Ha KOTOPOii NOKa3aHo
TP cneuntuyeckux NMHUM nepepayu.

loc — TOK NOTpe6eHus; /o, — BbIXOAHON TOK
HWU3KOr0 YPOBHS; /gy — BbIXOAHOW TOK BbICOKOIO
YPOBH$

012, n®d/m
15

10

[ IR LA |

1 10

0 | 1

Puc. 6. EMKocTHas cBA3b ABYX NPOBOAHMKOB B
CB06OAHOM NPOCTPAHCTBE M ABYX NPOBOJAHMUKOB,
HaXoAAWMXCA HAf 3a3eMNEHHON NNOCKOCTLH

TUNIUYHOE 3HAYEHHE [THIIEKTpHYE-
CKOHM IIPOHHIIAEMOCTH THUITEKTPUKA
g,.=4,7.

CurHanbHbIW U 06pPaTHbIN
NPOBOAHUKM

Heo6x0auMo, 4TOOBI OOpaTHHIE IIPO-
BOJIHHUKH HAXOJHJIHUCHh KAK MOYKHO OJIH-
JK€ K CUTHAJIBHBIM JJIs1 TOTO, YTOOBI IIpe-
JAOTBPATHUTh H3JAYYEHHE C IUIOLIAJH
KOHTYPa MEXIy dTUMH IIPOBOJHUKAMHU
U YMEHBIIUTD MArHUTHYIO BOCIIPHHM-
YHBOCTD K HAIIPSHKEHUAM, KOTOPBIE MO-

I'yT OBITH HABE/IEHBI B 3TOM KOHTYPE, Ha-
IIPUMEP, OT PAJUOYACTOTHBIX IIE€PEJAT-
YHKOB WIH IIOCPEACTBOM 3JIEKTPOCTA-
THYEeCKOTO paspsazga (ESD).

OO6GBIYHO KOIZJA PACCTOSIHUE MEXAY
JBYMs IIPOBOJAHHMKAMH PAaBHO IIUPUHE
IIPOBOJHUKOB, KOA(D(PUIIUEHT IEKTPO-
MarHUTHOM cBsizu paseH 0,5...0,6, a a¢-
(bEeKTUBHASI MHAYKTUBHOCTD IIPOBOJHH-
KoB mamaer or 1 mIa/m mo 04...0,5
MIH/M. OTO 3HAa4YUT, 4TO OT 40 KO 50%
BO3BPATHOTO TOKAa MOXET CBOOOAHO
IIPOXOJUTH Yepe3 APYrue IPOBOAHUKHU
II€9aTHOMU IUIATHIL.

JIJ1s1 KaKIOTO CUTHAJIbHOTO ITYyTH MEXK-
JIy IBYMSI MUKPOCXEMaMH, KaK aHAJIOT'O-
BBIMH, TaK U IIU(PPOBBIMH, HEOOXOTUMO
HaJIu4Yue TPEX MPaBWIBHO CIPOEKTHU-
POBAaHHBIX JIMHUI IEPEJAd C UMIIEIaH-
caMH, IPUBEAEHHBIMHU B TA0J1. 2 U TTIOKA-
3aHHBIMHU HA PHUC. 5.

B cxemax TTJI BTeKaromMuH TOK IIPH
IIEPEXOAE OT BBICOKOI'O COCTOSIHHSA K
HHU3KOMY BBIIIE, YEM BBITEKAIOIIUI TOK.
B aTOM CiIyuyae IMHUIO IIEpefadu Cae/y-
€T OIIPEAENATb MEKAY V.. U S, B OT/IMYHE
OT OGUIETPUHATOTO V,, 1 S.

B3auMOMHAYKTUBHOCTD MEXY ABYMS
MapajeIbHBIMH IIPOBOJHUKAMU MO-
JKET OBITh PACCYUTAHA U3 IBOMHOIO MH-
Terpana:

My =u/(4n)| [ds1ds2dr /lr],
hh

rae lq, l, — piMHa IPOBOJHUKOB 1 1 2;7 —
OTHOCHUTEJIBHOE PACCTOSIHUE MEX]TY JIH-
HEHHBIMH CETMEHTaMM; ds1, ds2 Kaxxao-
IO IPOBO/THUKA.

IToxcTaBisist I TEOMETPUH ABYX M-
PaJLIE/IBHBIX JIMHUM, TIOJIy9aeM:

M, =200[1 In {(1+le +h2]/b}+
+VI2 +p? +bJ[HmL

rae / — JIMHA IBYX IIapajUIEeIbHBIX IIPO-
BOJHHKOB; /) — PACCTOSTHUE MEXKIY IIPO-
BOJHUKAMH (TOJNIIMHA U IIHPHHA IIPO-
BOJHUKOB HE YYUTBIBAIOTCA).

Ecnu B3aMMOMHAYKTHBHOCTD MEXK-
Ay ABYMsA IPOBOAHHMKAMH JHMHHUH II€-
peJadu CIMIIKOM HH3Kasd, e€ yBelu-
4uT 40 =1 (peppUTOBBIK TOPOU/J, C HE-
CKOJABKUMHU BuUTKamMHu (u, > 200
(-5000)). Ucnoab3ys (peppUTOBBIE
TOPOMJbI, MOKHO IIOJIYYUTb ITOJHBIMA
KOHTPOJIb HaJ] CUTHAJIbHBIMH U 00-
PATHBIMU TOKAMH.

Eciu IpPOBOAHUKHU ITaPalIEIbHBbI,
(deppUT MOXKET IIOBIUATH HA XapaKTe-
PHUCTHYECKHUI UMIIEAHC TAKOH JIMHUU
nepegady. Em npuMeHaeTcs KOaKCH-
QJIBHBIN Ka0eJIb, IPUCYTCTBUE (peppUTa
OTPA3UTCA TOJABKO HA BHENIHUX I1apa-
MeTpax Kabers.

BuIBOIBI:

p—

.Hcrionp3ynTe caMble TOHKHE, Ha-
CKOJIBKO 3TO BO3MOKHO, IIPOBOJHUKH
M PACIIOJIATalTe UX PAZIOM, 4 HE OAUH
HAJl IpyruM (T.K. pACCTOSITHUE MEKIY
HUMH VyJACTCS C/AeJaTh MEHbIIE
1,5 MM — TOJIIUHBI JUIJIEKTPHUKA
JBYXCIOHMHOM II€YATHOM ILJIATHI).

2.CospanTe Tpaccy, Irae Kax/aas CHI-

HaJbHAS JIMHUSI MMEET CBOM 00par-
HBII IIPOBOJHHUK KaK MOXHO OJIrDKe
APYT K ApyTy (IIPUMEHAETCA KaK K CUT-
HJIBHBIM ITPOBOJHUKAM, TAK U K ITPO-
BOJHUKAM ITUTAHM).

3.Eciu B3aMMOMHIYKTHBHOCTD MEXKIY
IIPOBOJHUKAMHM JIMHUH II€PEJAYU He-

JOCTATOYHA, MOKHO HMCIIOJIb30BATH
(beppUTOBBIF TOPOU/I,.

Mpunoxexnue. EMKocTHas cBA3b
Mexay npoBoAHUKaMU

B 3TOM IPWIOKEHUH JaHO Irpaduye-
CKO€ TIPEJCTABIEHUE E€MKOCTHONM CBS3HU
JIBYX TIIPOBOJHHUKOB B CBOOOJHOM IIPO-
CTPAHCTBE U /IBYX IIPOBOTHUKOB, HAXO/I~
HIUXCS HAJ 3a3€MJIEHHOM TVIOCKOCTBIO.

I'padux (cm. puc. 6) MOKA3BIBAET, YTO
JUIS1 YMEHBIIEHUSI EMKOCTHOM CBA3H Me-
JK/Ty IIPOBOJHUKAMM HEOOXOJHMO pac-
noJIaraTb UX OJIDKE K 3a3€MJIEHHOM
IZIOCKOCTH.
IIpooonincenue creoyem. @
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NPOEKTUPOBAHVE U MOOEJIMPOBAHME

AHanu3 pa6orbl
Bbixoguoro MOSFET-kackapa YM34

Anexcangp Tuwenko (Mocksa)

B cTtaTbe METOOM MaTEMaTUHECKOro MOAENUPOBAaHUS ULLETCSA OLIEHKa
HEeNUHEWHbIX UCKaXXEHUI U AeMMUHr-(haKTopa ABYXTAKTHbIX BbIXOAHbIX
Kackapoe YM3Y ans pa3nuyHbiX TUNOB MOLLHbIX NOJNIEBbIX TPAH3UCTOPOB.

CBsI3aH T OJJHO3HAYHO KO3 dUIM-
€HT HEJIMHEMHBIX HCKAKECHUH YCHINTE-
JISI C KA4€CTBOM €r0 3BydyaHusa? B o6mem
CIIy4ae HET, 3TO CKAXKET JTI000H Crierma-
JIMCT IO 3BYKOTE€XHHUKE. IIpHYHH <«OT-
CYTCTBHSI 3ByKa» MOJKET OBITH MHOTO,
OOGBIYHO OHH CBSI3aHBI C OMIMOKAMH B
KOHCTPYKIIUH YCHJIMTEIIA, HO UX AaHAIU3
HE AB/IETCA MPEAMETOM JTaHHOI CTa-
ThU. MBI 3aMIMEMCS MATEMATUYECKHUM
MOJIEJIMPOBAHUEM PAOGOTHI BBIXOIHOTO
KaCKaJa Ha ITOJIEBBIX TPAaH3UCTOPAX
(MOSFET), He nMess BO3MOKHOCTH OLie-
HHUTb €ro «Ha CIyx». Cpa3y OroBOPIOCEH:
MOJIE/Ib HE YYUTHIBAET 3aBUCHMOCTbD TO-
Ka CTOKA OT HAIPSDKEHHUs HA HEM, yac-
TOTHBIE CBOMCTBA TPAH3UCTOPOB U (-
(EKT TENNOBOM KOHBEPCHH.

ITocraBuM cebGe HENPOCTYIO 33/1a4y: B
HaIlllEM YCHUJIHUTENIE He OyJeT OTpHIa-
TeJbHOM 06paTHOM cBsi3u (OOC), ¢ 1o-
MOIIBIO
YMEHBIIAIOT KO3(PPUIIMEHT OOIHX
rapMOHHUYECKUX HCKaxkeHu# (THD) u
YBEIUUYMBAIOT AeMnuHr-dakrop (DF).
3a u nporuB OOC CIOMaHO HEMAJIO

KOTOPOH  pa3paboTUyHKH

IIEPHEB, 1 MHE HE XOYE€TCA 3/1€Ch BCTY-
maTh B IIOJICEMHUKY C e€ 3aMUTHUKAMU.

Koathchuumentol nepepatounbix xapakrepuctuk MOSFET

CKaXy JIMIIb, YTO C MOEH TOYKH 3PECHUSA
HenpaswieH cam npuHiun OOC: criep-
Ba CJI€JIATH IUIOXO, 2 IOTOM UCIIPABJIATS.
Jloruyso cpasy (opMHPOBATH HA Ha-

IPy3K€ BBICOKOKAYECTBEHHBIN CHUTHAJ,

Torga 1 OOC MOXHO OTCEYb OPHUTBOM

OKKaMa KaK JIMITHIOIO CyIIHOCTB L.
ByzemM uCXoauTh U3 CIENYIOUIUX I10-

JIOKEHMM:

e yem THD meHbmie, Tem Jrydire. 3aia-
JAMCS TIEJIBIO IOCTHYb 3HaYeHuss THD
He 6oee 0,1% (60 aB) Ist CATHATIOB
C MaKCUMaJIbHBIM ypoBHEM (40 B), a
JUIsL CUTHAJIOB C ypoBHeM —10 nb or
MakcumanabHoro (14 B) moburhbcs
THD ne 6onee 0,01% (-80 n1B);

e yeMm DF Briie, Tem Jryqie. YCTaHOBUM
MHUHMMaJIbHOE 3HaYyeHue DF = 30 nb.
Hurtepec Kk MOSFET Kak K aKTUBHBIM

NpUOOPAM BBIXOJHOI'O Kackaga YM3Y

BO3HHUK B 70-€ rojipl IIPOLLIOTO CTOJIE-

THs B CBA3U C Pa3pabOTKOM MOIIHBIX

JIaTepanbHBIX (OOKOBBIX) TPAaH3UCTO-

poB. Hanbonee pacnpoCTpaHEHHBIMH B

T€ rojbl ObUTH TpaH3uCTOPHI 2SK135,

2SJ39 dupmser Hitachi. CoBpeMeHHBIM

AHAJIOT'OM 3TOH JIETEHAAPHOMU IAPBI SIB-

JsA10TCA - TpaH3ucropbl  2SK1058 wu

EG-10N Exieon N 0,962 1402 | o
EC-10P Exicon P 0,55 1,579  oan
25K1529 Toshiba N 3,264 1598 2,004

254200 Toshiba P 3,162 1,609 2,202
BUZ900P Magnatec N 0,522 1,552 0,037
BUZ905P Magnatec P 0,331 1,696 0,033
25K1058 Hitachi N 0,329 1,654 0,035

250162 Hitachi P 0,368 1,481 0,067
IRFP240 IR N 0,969 2,857 3,607
IRFP9240 IR P 2,937 1,667 3,679

2SJ162. KpoMe HHMX B PaCCMOTPEHHE
MONAIA KOMIUIEMEHTAPHBIC 3BYKOBBIE
TPAH3UCTOPBI U JAPYIrUux (pUpPM — CM.
Ta6muIy. MCKJIIOYEHHEM B 9TOH TAOIH-
1€ ABJIAIOTCS UMITYJIbCHBIE€ TPAH3HUCTO-
per IRFP240 u IRFP9240. ITpousBoau-
Te/Ib HE MO3UIMOHUPYET UX KaK KOM-
IUIEMEHTAPHBIEC 3BYKOBBIE, OJJHAKO €CTh
CBEJICHUSI 06 MX YCIIEHNTHOM HCIIOJIB30-
BAaHHMM B BBIXOJHBIX Kackagax YM3Y c
OO0C.

HcxomHon a1 pacy€ToB ABISIETCS
nepesaToYHas XapaKTePUCTUKA — 3ABU-
CHMOCTb TOKAa CTOKA IIOJIEBBIX TPAH3H-
CTOPOB OT HANPSKEHUS HA 3aTBOPE.
TeopeTH4YeCcKH 3Ta 3aBUCUMOCTD JIOJDK-
Ha OBITh KBAJPATHYHO, HO HA IIPAKTH-
K€ OKa3BbIBAETCs, YTO ITO JIAJIEKO HE TaK.
ITONBITKH aNIIPOKCUMHPOBATD IEpe/ia-
TOYHYIO XAPAaKTEPUCTHUKY KBAJAPATHY-
HOH (PyHKIIMEH HE JAIOT IPHUEMIEMOTO
110 TOYHOCTH PE3YIbTATA.

He BpaBagch B TEOPHUIO pPabOTHI
MOSFET 1 He 3260TACh O Pa3MEPHOCTH
U (PU3HIECKOM CMBICIIE KO3 DUIHEeH-
TOB, IPEACTABHM 3aBHCHMOCTHh TOKa
cToka I OT HanpspKEHUs 3aTBOP-HUCTOK

Ug B Bu€ (DyHKIIUU:
I=A/(Ug-U0)?,

rge: UO — moporosoe HanpspkeHue, Au B —
pacuérHbie KO3 HUITUEHTEL.

OKa3pIBAETCs, TAKOE IPEACTABICHUE
MepeaTOYHON (PYHKIIUM TITO3BOJSIET
IOJTYYUTH JOBOJIBHO TOYHOE COOTBETCT-
BHE€ PACYETHBIX KPHUBBIX TIpapuraM
TepeaTOYHbIX XaPaKTEPUCTUK, IIPHUBO-
JIMMBIM IIPOU3BOJUTEISIMU TPAH3UCTO-
poB. Pe3ynbTarel pacyéToB KOahduiiu-
€HTOB AIIIPOKCUMALIUM /IJI HECKOJIb-
KHX THUIIOB TPAH3UCTOPOB IIPUBE/CHBI B
Tabnune. Haubosee NOCTYMHBIMHA Ha
POCCHICKOM PBIHKE ABIAIOTCA TPAH3H-
cropsl (hupm Hitachi, Toshiba u IR, mo-
3TOMY JaJNbHEHIIUE PACYETBI IIPOBO-
JATCA MMEHHO JI/I1 HUX.

HenmuHEHHbIE HMCKAXKEHUSI U JIEM-
MUHT-(aKTOP BEIXOAHOTO MOSFET-KacC-
Ka/1a PACCYMUTHIBAIOTCA /11 CXEMbBI KOM-

1y Oxxama : entia non sunt multiplicanda praeter necessitatem. B 00c106HOM nepesooe: cyuyHocmeti ne cnedyem YMHONCAmMs CEePX HeOOX0OUMOCTIU.

Bpumea Oxxama — 3mo npuryun omoopa sunomes u pewenuii, CO2LacHo KOMopomy Hem HyHobl UCRONBI0BAML GONee CLONCHBLE NOCIPOCHU,

NOKA He UCHePNAHbL NPOCMbLe.
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IJIEMEHTAPHOT'O MCTOKOBOTO IOBTOPH-
tesnss (KUID), npuBeaéHHOM Ha puc. 1.
s pacué€ToB BaXKHBI KOA(D(OUITUEHTHI
A ¥ B XapakTepuCTHK TPAH3UCTOPOB, A
noporoBbIM HanpspkeHuem UO B Jajib-
HEHMIIIEM MOKHO IIpEHEOPEYb.
Hcrounuk Ui reHepupyer CHHyCOH-
JaJIpHOE BXOJHOE Hanpsbkenue KHUIL
Hcrounuku Ubl u Ub2 3amaror Ha 3a-
TBOPAaX HAYAJIbHOE HAIIPSDKEHHE CMe-
ImIeHHsA, 06EeCIeYnBaoNiee TOK IOKOSA
Kackazna Ib:
1
Ub= (&)B +Ib-Rs

)

NA N

rae: N — 4UCIO TPAH3HUCTOPOB B IUIEYE;
Rs — cONpOTHUBIEHUE PE3UCTOPOB B UC-
TOKAX.

Hcrouynuku Um 06€CreyruBaroT IU-
Tanue KMWII, ero Harpys3kom sBIAETCA
pesuctop Rl Yucao TpaH3UCTOPOB B
riede N MOKHO MEHSATD, IIPHU 3TOM B MC-
TOKE KaXKJOI'O TPAH3UCTOPA OCTAETCH
pe3ucTop Rs, a CyMMapHBI¥ TOK IOKOS
Kackaja Ib ocTaércss HEeM3MEHHbBIM.

Bxoanor curnan Ui renepupyercs B
Bujie 16 OTCYETOB OHOIO IIEPUOJA CH-
HYCOMZBI, €TI0 AMIUVIMTY/A MEHAETCA OT 1
710 Um. BeIXOHOE HAIPSIKEHUE KACKa-
na Uo Uit KaKJIOTO OTCYETA BXOIHOI'O
HanpspkeHus Ui HaXOAUTCs B PE3yJIbTa-
T€ pEIIEHUs HEJIHUHEWHON CHCTEMBI
YPaBHEHUM:

Ui+ Ub1 - Ugl - Rs+11(Ug1) = Uo
Ui — Ub2 + Ug2 + Rs - 12(Ug2) = Uo
(11(Ugl) - I2(Ug2))RI- N = Uo

rne: Ugl, Ug2 — HanpsoKeHus 3aTBOP-
HCTOK TPAH3UCTOPOB COOTBETCTBEHHO C
N- u P-xananom; 11(Ug1), 12(Ug2) — To-
KA CTOKOB TPaH3UCTOPOB COOTBETCT-
BE€HHO C N- 1 P-KaHa/10M.

171 TIOJTy9E€HHBIX OTCYETOB IEPUOja
BBIXOJJHOTO CHUI'HA/J4 BBIIIOJIHAETCSA
BII®, a 3aTeM HaxXoAATCAa KO3ddHUIIH-
€HT OOIIUX TapPMOHHYECKHUX HCKAXKE-
HUI U OTHOCHTEJIbHBIE YPOBHU I'apMO-
HUK curHaia. Kpome Toro, oTHecs: BbI-
XO/THOM CUTHAJI K PAa3HOCTH BXOJHOI'O U
BBIXOJTHOI'O CHUT'HAJIOB, IIOJYy4YaeM JI€M-
nuHT-(daxkTop. Bece pacy€rupie BEIUMYH-
HBI IIEPECYUTHIBAIOTCA B JICIIUOENBI U
3aHOCATCA B JIBYMEPHBIA MaCCHUB S;y,
b yi (<
i=0 - crpoxa 3HadyeHur DF;
i=1 — crpoka 3sayenui THD;

i = 2...8 — OTHOCHUTE/IbHbIE 3HAYECHUS
2...8 TApMOHHUK CHUTHaja COOTBETCT-
BE€HHO;

U - aMIuIaTyga BXOJHOT'O CHUTHAIa B
BOJIBTAX.

NMPOEKTUPOBAHME U MOOENMMNPOBAHME

Puc. 1. Cxema Bknroyenus mowHbix MOSFET B
BbIXOAHOM Kackapge YM3Y

1 ypo6cTBa BOCIPHATHA IIOJTyY€eH-
HBI€ PE3Y/IbTAThl MOKHO BBIBECTH B BH-
ge rpaduka. 3a5agUMCs COIIPOTHUBIIE-
HUEeM Harpy3kd Rl = 8 Om 1 npucTynmum
K pacuéram. JKenaromue MOI'yT B34Th Ha
cayTe )KypHasa HallMCaHHbIe 11 Math-
cad nporpammsl Approx u Distortion u
HE TOJIbKO IOBTOPHUTH IIPHUBOJHMBIE B
CTaTbE PACYETHI, HO U IPOCYMUTATD C UX
MTOMONIBIO CBOH BAPUAHTEHL

TpraH3uctorbl 2SK1058
u 28SJ162

JJo6uThcsi HEOOXOIUMOTO 3HAYECHHUS
THD = —60 b sz KUII Ha 3TUX TPAaH3HU-
CTOpax yAa€Tcsa Ipy TOKe oKosA Ib=14 A
u N =4 (puc. 2).

Kax BUIHO M3 pUC. 2, OCHOBHOH BKJIAJ,
B THD npaKTHYECKHU BO BCEM JIMATIA30HE
BBIXOZJHOTO HAIIPSDKEHUsA BHOCHT 2-5
rapMOHHKAa CTTHaJIa. Kak H3BECTHO,
4€THBIC I'APMOHHMKH BO3ZHUKAIOT M3-3a
HEWJICHTUYHOCTHU TPAH3UCTOPOB € P- 1
N-kanasoMm. JIOrMYHO TONPOOOBATH
CKOMIIEHCHPOBATh HEHUJEHTHYHOCTb
TPAaH3UCTOPOB UCTOKOBBIMH PE3UCTOPA-
MU RS, HO B JAHHOM CJIydae 3TO He Ja€T
HHUKAKOTI'O IIOJIOKUTEIBHOT'O PE3Y/IbTATA,
HA000pOT, UCKAKEHUS TOIBKO PACTyT. B
3TOM pexxkume gocruraercs DF = 30,8 nb.

MOXHO NIONpPOOOBATH CHHU3HUTH TOK
IIOKOS Kackaaa no 1 A, a carwkenue THD
«KyIIUTb> YBEIMYEHUEM YHUCIA TPAH3U-
cropos B 1ureve 10 N =6 (puc. 3). Peayib-
Tat THD = —-61 aBb, DF = 32 1B BHoiHe
npueMIeMbIH. JJaJpHeNnIee CHIKEHUE
TOKA ITOKOS IPUBOJUT K YIPOKAIOLIEMY
pOCTy 5-¥ TApDMOHHKH IIPHU OOJIBIINX
VPOBHAX CUTI'HalIa. B 060ux BapuaHTax
BKJIIOYEHHS HE yAAE€TCA JOCTUYDb yPOB-
Ha THD = -80 aAb /1 curHaia aMIuiuTy-
1o 14 B.

TprAH3UuCTOPbI 2SK1529
u 28J200

Vposeus THD = —65 1B, HeLOCTHKU-
MbIH 11 12 TpaH3ucropos ot Hitachi,

— S1u

— 820

=95

=100

uB

Puc. 2. Henuneiinbie uckaxenus KUIM na tpan-
3ucropax 2SK1058 n 28J162 (N=4, b =1,4 A)

ab
=50

—i80

=55 — Sau

~75
-80

-85

u.B

Puc. 3. Henuneinbie uckaxenus KUIN na tpan-
3uctopax 2SK1058 n 25J162 (N=6,lb=1A)

6
=50

=100

uB

Puc. 4. Henuneiinbie uckaxenus KU na tpan-
3ucropax 25K1529 n 25J200 (N=1,1b=1A)

OKAa3aJICsI IO IIJIeYy IBYM TPAH3UCTOPAM
ot Toshiba npu TOM K€ TOKE IOKOSI, —
CpaBHHUTE PUC. 3 U 4. XapaKTEPHO, YTO
B JJAaHHOM CJIy4a€ OCHOBHOM BKJIAJ B
THD BHOCHT 3-51 TApDMOHHKA, ITIOCKOJIb-
Ky TpaH3UCTOpbl ¢ P- m N-kanazamu
U/IEHTHYHBIL. B 3TOM pexxnme nosmy4ya-
em D =34 1B, a /U1 CUrHA/Ia AMIUTUTY-
pou 14 B nmonyyaem THD = -84 nb. B
ciaydae N = 4 1py TOM K€ TOKE ITOKOsS
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NMPOEKTUPOBAHME I MOOEJNIMPOBAHME

a6
=50

— S1u
= 82,0
-60 == 8%;1
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Puc. 5. Henuneiinbie uckaxenus KUIM na tpau-
aucropax IRFP240 v IRFP9240 (N=1, Ib =1 A)
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Puc. 6. Henuxeiinble MCKa)XXEHNA KacKaja Ha TpaH-
aucropax IRFP240 n IRFP9240 (N=4, b =1 A,
Rs = 0,33 Om)
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Puc. 7. Henuneitnble uckaxenns KUIM na tpanau-
cropax IRFP240 n IRFP9240 (N=2, Ib = 1,22 A)

IIOJIYYUM MAKCHMaJIbHOE 3HAYEHHUE
THD = -72 nb u DF =42 gB. I'paduku
JUI 3TOrO BApUAHTA NPHUBOJUTH HE
Oyay: BUJ KPUBBIX OCTAETCS IPAKTHU-
YEeCKH HCEU3MEHHBIM, OHH IIPOCTO
«CITOJI3aI0T» BHU3 HaA 7...8 nb. BBexne-
HHE HCTOKOBBIX pPE3HUCTOPOB HeE
YMEHBIIACT, 2 TOJIBKO YBEJIUYHUBAET
THD.

0,985

0,98

Puc. 8. Koathchuument nepegauu KUN Ha tpaunsu-
cropax IRFP240 n IRFP9240 (N = 2) npu pa3nuy-
HbIX TOKaX NOKOA:

(a) 1A, (6)1,22A,(8)1,5A

TeaH3uctoprbl IRFP240
u IRFP9240

DTHU TPAH3UCTOPHI HE ABSAIOTCA <«3BY-
KOBBIMHW», OHH IIPEJHA3HAYEHBI I Pa-
OOTBI B KIIOYEBOM PEXHUME B CXeMax
HMMITyJIbCHBIX CHJIOBBIX YCTPOMCTB. Tem
HE MEHEE, €CThb CBEJICHUA O TOM, YTO 3TH
TPAH3UCTOPHI YCIIEIIHO HCIIOIb3YIOTCS
JUUIA 3aMEHBl BBIXOJHBIX OHIIOISAPHBIX
TPAH3HUCTOPOB IIPH aNrpeijge Cepui-
HbIX YM3Y paznuyHeix ¢pupm. OHU IIH-
POKO pacCIpOCTPAaHEHBI U HEJOPOTH —
3TH OOCTOATEIBCTBA TAKKE B IIOIB3Y TO-
ro, 4TOOBI HCCIEAOBATH OCOOEHHOCTH
MX HUCIIOJIb30BAHUA B BBIXOAHbBIX KACKa-
gax YM3Y. IlepBoe «BKIIOYEHHE»: I1O-
BTOPSAEM YCJIAOBHS IPEABIAYIIETO IKCIIE-
pHUMEHTA U MOJYy4deM MaKCHMa/IbHOE
sgavenue THD = -65 b, DF = 33 1b
(puc. 5). Kak u caegoBano OXHUAATD,
THD Qopmupyercsi 2-H TapMOHUKOHN
CUTHa/IA, IPUYEM B 0OJACTH MAJIBIX
VPOBHEH CHUI'HAJIA HCKA)KEHUS BBINIE,
4eM y APYIrUX TPaH3UCTOPOB. BBeneHue
HCTOKOBBIX PE3UCTOPOB Rs B aTOM pe-
JKHMe paboThl IPUBOAUT TOTBKO K POC-
Ty THD.

VBenu4ueHue 4mucia TPAH3UCTOPOB B
wiede 10 N =4 cawkaer THD Ha 4...7 ab,
JeMIMHT-(akTop BbIpacTaer o DF =
=39 1b. B 3TOM pexuMe BBEJIEHME UCTO-
KOBBIX Pe3UCTOPOB HOMUHAIOM 0,33 OM
MO3BOJIIET CUMMETPHUPOBATh KaCKaf,
«YKPOTHUTB» 2-10 TADMOHHMKY U CYLIECTBEH-
HO cHu3uTh THD B 001aCTU MQ/IBIX CHTI-
HaIOB. Yaaérca goctuyb THD = -80 nb
JUIs CUTHAIA aMIutaTy o 14 B (puc. 6).
Kak ¥ cIegoBalo OXUIATh, JEMIIMHI-
¢aKkTOp Kackaga HEMHOTO YMEHbIIAET-
cs: DF = 36 1b.

ToT (bakT, 4TO NPHU OOJBIIOM U IIPHU
MQJIOM TOKE IIOKOSI TPAH3HUCTOPOB PeaK-
nua KUII Ha BBEIEHHE HUCTOKOBBIX pe-
3UCTOPOB PA3/TMYHA, HATAJKUBAET HA

MBICJIb HAUTH TOK, IIPU KOTOPOM CBOM-
CTBA KAaCKaja IIPETEepPHeBarOT H3MEHE-
Hust. OKa3a10Ch, 9To 1yt napel IRFP240
u IRFP9240 cymecTByeT «BOJIICOHASA>
TOYKA 1P TOKe npumepHO 0,61 A, B KO-
Topor THD kackajaa pe3ko Iajaer (CM.
puc. 7).

Becnone3no uCKaThb 3Ty TOYKY Y Apy-
TUX AP TPAH3UCTOPOB: €€ TaM HeT. I1o-
SIBJIEHHUE 3ITOM TOYKH OOYCIOBIEHO
VHUKQJIBHBIM 3HadeHuem B = 2857 y
Tpansucropa IRFP240 (cm Tabmn. 1), a
TOYHEe, coyeTaHueMm B < 2 y ogHOro
TPAaH3UCTOPA Hapel U B > 2 y apyroro.
OKa3pIBa€TCsI, B 3TOM Cay4dae rpaduk
KO3 (pHUIIMEHTA ITEPEJAYU KACKA/LA Me-
HSET HAKJIOH B 3aBUCUMOCTH OT U3Me-
HEHUS TOKa IIOKOsI M IIPpH OIpe-
JEIEHHOM €ro 3HAYEHUH MOKET OCTa-
BaTHCSI IIOCTOSIHHBIM BOJIM3HU HYJIA, KaK
IIOKAa32HO HA pUC. 86. UMEHHO B 3TOM
peXHUME U IIPOUCXOJUT 3HAYUTEIbHOE
CHIDKEHHUE MCKAKEHUI.

5 He CIy4arHO CPABHUBAIO IIOKA3aTe-
JIA CTEIIEHU XAPAKTEPUCTHUK TPAH3U-
CTOPOB C UX TEOPETUYECKUM 3HAYCHHU-
eM, paBHBIM 2. Jleno B ToMm, uto KHII ¢
TAKUMH THIIOTETHYECKUMU TPAH3UCTO-
pamu paboTaer ... 63 UCKaKEHHUI BOOO-
me! ITpasjaa, 10 BBIXOJHOIO TOKA, PaB-
HOT'O YYE€TBEPEHHOMY TOKY IIOKOs. Bor
CJIy4ay IOKaJIETh O PACXOXKAECHUU TE€O-
PHUH U IPAKTUKHA!

MoaBEAEM UTOMU

Kaxk u mpeaIonraraaoch, HU3KHE HCKa-
s)keHus1 BbIXOAHOro MOSFET-kackaga
JOCTUTAIOTCS HE TOJIBKO YBEIHMUYECHHUEM
TOKA IIOKOSA, HO B PsAJIE CTy4a€B U ITapai-
JICJIBHBIM BKJIIOYEHHEM HECKOJIbKHX
TPAaH3UCTOPOB. Ilapa/uIeTuTh «3BYKO-
BBIC» ITOJIEBBIEC TPAH3HUCTOPHI HYKHO 0€3
HCTOKOBBIX PE3UCTOPOB, IOCIEAHUE
TOJNBKO YBEJHUYUBAIOT HCKAKEHUA U
CHIDKAIOT JEMITUHT-(PAKTOP.

VICKa)KE€HUsI, BHOCUMBIE TPAH3MCTO-
pamu 2SK1058 u 2SJ162 ot Hitachi,
OIIPENEAIOTCS B OCHOBHOM 2-¥1 IrapMO-
HHKOH curHasaa. CTporo roBops, 914 Ia-
pa HE MNO3BOJIET JOOUTHCA MAJIBIX HC-
KA)KEHHWH JJIsI CUTHAJIOB HIDKE 14 B, HO
BTOpasi TAPMOHHKA, 10 MHEHHIO MHO-
TUX CIYIIATEICH, HE SAB/IAECTCS HEIIPUAT-
HO¥ Y1 BHOCHT B 3BYK TEILJIOTY. Sl 3TOT Ba-
pHUAHT ONpPOOOBAT HA IPAKTUKE, MHE
3BYK IIOHPABMJICH.

[TaapMa IEPBEHCTBA JOCTAETCSA TPAH-
gucropam 2SK1529 u 25J200 ot To-
shiba. OHM UAEHTUYHBI, ITI03TOMY OC-
HOBHOM BKJIQJI B MCKAKCHHUA CHUTHAIA
BHOCHUT 3-1 rapmonuka. KUII Ha atux
TPAH3UCTOPAX MMEET HE TOJbKO Hau-

WWW.SOEL.RU

COBPEMEHHASA SINMEKTPOHVIKA @ Ne 2 2005




MEHbIIME HCKAXKEHHSA, HO U HAHUBBIC-
LM IEMIUHT-(AKTOP.

I[TpyMEHEHHE HMITYJIbCHBIX TPaH3H-
cropos IRFP240 u IRFP9240 ot IR B BbI-
XOOHOM Kackage YM3Y BO3MOKHO, HO

HMMEET HEKOTOPbIE OCOOEHHOCTH. DTH

TPAH3UCTOPBI HEOOXOIUMO HCIIOIB30-
BATb IIPU HEGOJIBIIOM TOKE TOKOSI, JIJIsk
YEro BKJIIOYATh IO HECKOJIBKO IITYK I1a-
PALNEIBHO, IPUYEM OBA3ATEIHHO C UC-
TOKOBBIMH pe3ucTopamu. Eciu atu Tpe-
GOBAaHMS BBITIOJIHEHBL, TO KACKA/l MOKET
II0KA3aTh BIIOJTHE IIPHWIHYHBIE PE3Y/Ib-
TATBHL.

HoBbin aJiropuTM CXKaTus
ans HDTV

Jloc-Anamocckas HauuoHanbHasa naéopa-
Topusi npu [lenaptamexTe aHepreTukn CLUA
paspaboTtana anroput™, Mo3BOSIAIOLLMIA
CXUMATh TENEBU3NOHHBIN CUrHAS BbICOKOIO
paapeluenus (HDTV) B 06bI4HbI TENEBU3U-
OHHbIM BeLlaTesNlbHbI KaHan craHOapTHOM
LupuHoM 6 M.

O6LuepacnpocTpaHEHHbIN
TENEeBU30P MOXET MPUHUMATb CTaHAapTHbIE
TENIeBU3NOHHbBIE KaHasbl, a NpY MOAKIoYe-
HUM K HEMY LMOpOBOI AEKOAMPYIOLLIeN Npu-
CTaBKM NOSIBUTCA BO3MOXHOCTb NPOCMaTpu-
BaTb NpuHMMaembii HDTV-curHan Ha gucn-
nesix ¢ paspelueHrem 1280 r 720 nukcenos
1 MPOrpeccuBHON pasBepTKON.

MpenctaButenn nabopatopuy CpaBHWUMU
HOBYIO TEXHOJIOTUIO C TEM, KaK B CBOE Bpems
nepefadn LBETHOro TeneBugeHus 6binu
ajanTupoBaHbl Ana npuéma B CTapbix
4EpHOo-6esbix AnanasoHax. MNpuMeHseMbIn B
HacTosLee Bpems metog cxatus HDTV He-
COBMECTVUM C COBPEMEHHbIMU TeneBu3opa-
MW, MOCKOSTbKY U306PaXEHNE CXUMAETCS U
KOHBEpTUpYyeTcs B crieuuasnbHbIi hopmar,
KOTOpbIA Ha O6bIYHOM TENeBM30pe BbIrNIsi-
OUT «6enbiM LLIYMOM>.

aHanorosbIn

http://www.ci.rw/

HoBas TexHonorus
npou3BoAcTBa
KOMMbHOTEPHbIX MUKPOCXEeM

B cootBeTcTBUM C 3MMUPUHECKUM 3aKO-
HoM Mypa, KOfTIMHeCTBO S1IEMEHTOB B KOMTb-
IOTEPHbIX MUKpPOCXemax, a CrefoBaTesibHo,
1 ux 6bICTpogencTeMe, Bo3pacTaeT B [Ba
pasa npuMepHO Kaxkable nosiTopa-gsa roga.
OpHako, N0 MHEHWIO psifia y4eHbIX, 6e3 BHe-
OPEeHVs NPUHLMNUANbHO HOBbLIX TEXHOJOrUM
[JaHHbI 3aKOH yXKe B criefylolleM OecsiTu-
JIETUM MOXET MOTEPAThb aKTyanbHOCTb U3-3a
dusnyeckux orpaHuyeHuin. B kKomnanuu
Hewlett-Packard yTBepxpgatoT, 4to paspa6o-
Tanu MeToauKY W3rOTOBMIEHUS MUKDPOCXEM,

NMPOEKTUPOBAHME U MOAEJNIMPOBAHME

Pacué€rpl TIOKA3BIBAIOT PE3KOE CHITKE-
HHE MCKAKEHHMH I 9TOH Haphbl TPaH-
3UCTOPOB IIPH ONIPEJEIEHHOM TOKE I10-
KOs1. MOKHO, KOHEYHO, IIPOOOBATh pa-
60TaTh B 3TOH TOYKE, HO BO3HHUKAET HE
TOJILKO 33/1aYa IIONACTh B Y3KYIO 00-
JIACTh ONTUMAJIBHOT'O TOKA, HO M IIOJ-
JePKUBATH PabOTy B HEH IIPU IIPOTrPEBE
TPAH3UCTOPOB. Bompoc o ToM, Kyza 6y-
JIeT CMENIATHCA 3TA TOYKA IIPU ITOBBIIIIE-
HUH TEMIIEPATYPHL, 1a U COXPAHUTCS JIU
OHAa BOOOIIIE, HE UCCIIE/JOBAJICS.

B menom pesysnbpTar HMCCIEHOBAHUI
YTEUIUTEJIbHBIN: BIIOJTHE JOCTH)KUMBI

HaHonepeknioyatenu Ans MUKpOCXeM CNEAYIOLIEro
noKoneHus

KoTopasi MNO3BOSIUT NPOANUTL OENCTBUE 3a-
koHa Mypa no kpaitHen mepe Ha 50 neT.

CyTb HOBOW TEXHOMOrMU CBOAUTCS K Crie-
ayouemy. BMecTo TpaH3UCTOpPOB UCCNeno-
Batenu HP npeanaraioT ucnonb3oBaTte Tak
HasbiBaeMble «3all€nku», cocTosimne U3
TPEX HaHOMPOBOAHWKOB U ABYX MOJEKYMsp-
HbIX Nepekroyarenen. [lea u3 atmx Nnpoeog-
HWKOB PacrosfioXeHbl napannensHo Apyr
Opyry v pasMeLLlieHbl Hag TPeTbUM nog npsi-
MbIM YI7IOM (CM. pUCYHOK). lMpu 3TOM Mone-
KYNApHbIe Mepekno4aTenu cnyxar afis co-
©[IMHEeHNs HAHOMPOBOAHWUKOB LAPYT C APYIOM.
[pu4ém nepeknioyateny Bcerga HaxoaaTcs
B Pa3/IN4HbIX COCTOAHUAX: OOUH U3 HUX OT-
KpbIT, @ ApYyron — 3aKpbIT, WM HA06OPOT.
3TN KOMBUHALMKN U COOTBETCTBYIOT Jlormye-
ckum O m 1.

lNo crnoBam y4€HbIX, TEXHOMOMUS TEOPETU-
YecKu MO3BONUT CO3[aBaTb CBEPXObICTPO-
[e’CTBYIOLLME MUKPOCXEMbI 151 KOMMbIOTE-
pOB crepyloLwlero rnokonexwus. [pyrum
[OCTOMHCTBOM METOAWKMN ABISIETCH OTHOCU-
TEMbHO HU3Kas ce6ecTOMMOCTb MPOU3BOA-
CTBa YvMNOB, AN WU3rOTOBMEHUS KOTOPbIX
npennonaraeTca NPUMEHsATbL CUCTEMY, Haro-
MUHAIOLLIYIO CTPYIHYIO neyarth.

lMpumeyaTenbHo, YTO MaTeHT Ha Mpeano-
XEHHYIO TEXHOMOrMio GbiNl MosyYeH komna-
Huelt Hewlett-Packard ewé B 2003 ropgy,
O[IHaKO [oKa3aTb XW3HECMOCOOHOCTL METOo-
OVIKU uccrnepoBaTtensam yAanoch TOMbLKO Ceil-
yac. lnaHupyeTcs, YTO nepBble rMOPULHbIE

BHOCUMBIE BBIXOAHBIM MOSFET-xkacka-
aoM uckaxkenus 0,01% miss CUTHAJIOB C
amMIIuTyA0u 10 14 B u 0,1% mist muko-
BBIX CHUI'HAJIOB C aMIUIMTYIOM 10 40 B.
JleMIuHT-(HaKTOP MOKET IPEBHIIIATH
100. D10 O3HaYaET, YTO AYAUOPUIbHEIE
YM3Y 6€3 06paTHOH CBSI3H YK€ CETrO/IHs
MOTIYT ObITH PEATU30BAHBI 6€3 0COOBIX
TEXHUYECKUX yxXuIpeHum. Ocraércs
TONBKO KJaTh nossiaeHuss MOSFET co
CTPOrO KBaJAPATHYHOH XapaKTEPHUCTH-
KOH, IIOCJ€ 4Yero 3aJadya CO3TaHHsA
YM3Y 6€3 MCKa)KEHHH CTAHET MPOCTO

MUKPOCXeMbI, cofiepXalljue 1 TpaH3UCTOopbI,
1 "HaHo3aLLENKK", MOSBATCH HA PbIHKE B
MepBOM MOSIOBUHE CReayroLero LecsaTune-
Ms. MarotaBnuBaTbCcs Takue uYunbl GyayT,
npeanonoXuTenbHo, Mo 32-HaHOMEeTPOBOW
TexHonornM. Kommepuuanusauus HOBOW
MeToAuKM Hame4eHa Ha 2020-e rr., coobLua-
et CNET News.
http://science.compulenta.ru/

Pa3pa6oTtaH 5-a10MOBbIN
KBagpaTtHbiii maccus CU
MoOLLHOCTLIO 1,4 KBT/28 knm

B despane komnanus Lamina Ceramics
of Westhampton (Hbto-[xepcu, CLLIA) 06bs-
BUla 0 cosgaHunn maccuea 6enbix CUL, sp-
KOCTb KOTOpOro B 14 pas npeBOCXoguT sip-
KOCTb MpexpAe [AeMOHCTPUPOBaBLLErocs
Maccusa 6enbix CUL. HoBbivi TBepaoTesib-
HbIi NpMbop obnafjaeT APKOCTbIO 28 KM,
umeet bopMy Ksagpara CO CTOPOHON 5
AMoB 1 MoLHoCTb 1,4 KBT. O6bsBneHve
0 CO3A@aHMKN HOBOro Npubopa caenaHo cryc-
T BCEro Tpu mecsila nocrne Toro, kKak 6bin
aHoHcupoBsaH npepfbiaywimi RGB-oceeTu-
Tenb. HoBbIi Maccus cogepxut 1120 CU n
MUMEET WCMpaB/IeHHYIO LIBETOBYIO Temrepa-
Typy 5500°K.

www.compoundsemi.com/news

IXYS npepnaraert gpavBepbl
ManomolLyHbIX 6enbix CU[
Komnanua IXYS (CaHta-Knapa, Kanu-
dopHusa, CLUA) Havana npou3BOACTBO
npaveepa 6enbix CUM, npegHasHa4eHHOro
AN UCTIoNb30BaHWs B MEPEHOCHOW annapa-
Type ¢ 6araperHbiM HU3KOBOJILTHLIM MUTa-
HveM. MX841 6bin paspaboTtaH creuuansHo
[U15 TOro, 4YTo6b! BKMoYaTh A0 3 6enbix CU[
nocnefoBartenbHO MpU HanpsXKeHUU nuta-
Hus oT 1,1 B. BbixogHas MoLHOCTL Apaiise-
pa nosBosisieT UCMonb3oBaTb B NpuGopax
6onee 20 nocnepoBaTenbHO/MapannensHo
BKJIHO4eHHbIX 6enbix CUL npu nutanum 5 B.
www.compoundsemi.com/news
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MMWPOBA /

BusyanbHbie cpeAcTBa pa3paboTKy
nporpamMmm AnA ManbiX BCTpanBaeMbiX

cuctem. OnbIT NpUMeHeHus

Anekcaunpp Enucees (r. Bunbhioc, Jiutea)

NHTeHCMBHOE pa3BUTUE BCTPaMBaeMbIX CUCTEM CMOCOGCTBYET POCTy
MHTepeca K BU3yalibHbIM cpefam pa3paboTKu nporpaMm Asis HUX.
BusyanbHas pa3paboTka MOXeT CyLLIeCTBEHHO YCKOPUTbL co3aaHue
nporpaMMHOro o6ecrnevyeHusl, HO TOJIbKO MPU YCIOBUM afeKBaTHOro

eé NpUMEeHeHus1, MOCKOJbKY CYLLIECTBYeT MHOXXECTBO KOHLIeNLUUiA U METOANK
3Toro npouecca. B cratbe npuMBeféH KpaTKuii 0630p CYLLECTBYHOLUUX
NoAXOA0B U HaCTHbIN CnyYaln BHeApeHus1 cpefbl BU3yanbHOW pa3paboTKu.

BBEOEHME

IIpeanpusaTHe aBTOPA 3aAHUMAETCS
Pa3pabOTKOM CHCTEM MaJIOM ABTOMATH-
3a1IMd U BHeEApeHHeM M2M-TeXHOJIO-
rMH (AaBTOMATHU3ALIUMEN TEXHOJIOTInYe-
CKOI'0O O60PYAOBAHMSA, MAJIbIX 9HEProre-
HEPUPYIOIIUX OOBEKTOB,
pacrpe/ieIEHHBIX HH(PACTPYKTYP, CHC-
TEM OXpPaHBbI U T.J1.). B pabore ucnonnay-
FOTCSI MUKPOKOHTPOJUIEPHBIE T1aTdOp-

OO'BEKTOB

MBI COOCTBEHHOM pPa3pabOTKH — TaK
HAa3bIBAEMBIE «MaJIBI€ BCTPAUBAEMBbIE
cucrembl» (Low-end systems COIVIACHO
knaccudukamun Embedded Systems
Research), kKak mpaBuIo, pabOTAIOLIKE B
pexuMeE KECTKOTO PEATbHOTO BPEMEHH
I10/] YIIPABJIEHUEM IIPOCTEHIITNUX OIlepa-
IUOHHBIX CUCTEM WIN Oe3 HUX, OOIIeH
eHou 10 500 qosuL., pa3pabaTbIBaeMbIC
CHJIAMH O/THOTO-/IBYX Y€JIOBEK.

OO6BIYHO NIPU Pa3pPaOOTKE IMPOrPaAMM-
Horo o6ecnevenus (I10) ucnonb3yercs
sa3bIK CH, pexxe — AcceMOiep. Bosbias
9acTh pPa3paboOTOK HAYUHAETCA C
rOTOBBIX IIA0JIOHOB, BKIKOYAIOIINAX
OIIEPALIMOHHYIO CHCTEMY, Ha6Op KOM-
MYHHUKAIIMOHHBIX MOJyJIEH, (pparmeH-
TBI ITOJIL30BATEIBCKOTO HMHTEpdeErica.
Cama npuxIaiHasg QyHKIHOHAIbHOCTD,
cnenupUIIMPOBAHHAA 3AKA3YMKOM, MO-
JKET 3aHXAMATh HEOOIBIIYIO OO BCETO
I1O, HO OHAa JKE SIB/SIETCS U €ro CaMOH
JTUHAMHUYHON YaCTHIO.

B Hamen mpakTuKe 4aCcTo CIIydaeTCsa
TaK, MMOJIOOHBIX
OOBEKTOB C OJHMHAKOBOM MHKPOKOH-

94TO MHOXKECTBO

TPOJUIEPHOM IUIAT(HOPMOI TPEOYIOT He-
CKOJIBKHX Pa3/JIMYHBIX aJTOPUTMOB
VIIPABJICHUSI WIH JaKe CLEHAPUEB HC-
[OJIb30BAHMS, IPHUYEM HEPEJKO MOJH-
dunupyeMpIX €O BpeMeHeM. B Takux

CIIy4asiX HE3HAYUTEIbHBIE OTINYHA C
TOYKH 3PEHHSI 3aKa34yMKa A paspa-
OOTYHKOB MOTYT OOOPAYMBATHCS HEZe-
JISIMH OTJIQJIKH U IIOMCKA IIPOTIPAMMHBIX
OMMOOK IOC/IE KAKYIICHCA «6e3001/1-
HOM» KOPPEKIIUU MCXOJHBIX TEKCTOB.
He meHee TPYyIOEMKO BOCCTAHOBJICHUE
B IMAMSITA KOHTEKCTA CTAPBIX IIPOEKTOB
WIN TIOIBITKHA HAaXOXJAEHHsA OOIIEero
SI3bIKA C 3aKa34YUKOM IIPU OIIMCAHUH
(PYHKIIHOHHUPOBAHUSA TTPOEKTUPYEMBIX
cucreM. Jlaxke HaTH4Iue HapabOTaHHBIX
OUOINOTEK U COITITACOBAHHBIX IIPABHII
oOopMIEHUS HCXOJHBIX TEKCTOB U /10~
KYMEHTAIlUH HEJOCTATOYHO YCKOpPseT
rporecc 6uIcTpoit aganTanuu IO oz
MEHSIONIHECs TPEOOBAHMSL.

MbI CTAJIM MICKAaTh CHOCOOBI CIEIaTh
MeHee TPYJOEMKHUM IIPOIECC MPOrpam-
MHPOBAHUSA WIN OTAEIbHBIE €r0 TAIIBI;
BO3MOJKHO JIAKE, BO3/IOKUTD YACTh IIPO-
rPaMMHPOBAHHS HA CAMOTO 3aKa34HKa.

[To106HBIE 33/1aYM PEIAIOT IIPOTrPaM-
MHpPYEMBIE JIOTUYECKHE KOHTPOJUIEPBI
(IUVIK) ¢ uxX sA3bIKaMHU (PyHKIIMOHAIb-
HeIx 6;10k0B 1 SCADA-cucrembl. MH/TY-
crpusi ITVIK pasBura O4YE€Hb CHIBHO,
3/1eCh MOJKHO HAWTH PENIEHUsI OYEHb
MHOTHX 337a4. HO 4acTO O KPUTEPUIO
neHa — 3(G@PEKTUBHOCTh — (PYHKIIMO-
HAJIbHOCTb B YCIOBHAX HEIPEPBIBHOI'O
pOCTa MOITHOCTH MHKPOKOHTPOJUIEPOB
IUIK mpOoUrpeIBalOT Ha IIOJIE MAJIbIX
BCTPAUBAEMBIX CHCTEM.

Crioco60B OOJIETYUTDL PA3IUYHBIC AC-
[IEKTHI IPOTPAMMHUPOBAHMSA BCTPAUBAC-
MBIX CUCTEM HA CAMOM JI€JI€ IPUIYMAHO
HEMaJ0: aIlllapaTHO-HE3aBUCHUMbIE
SIBBIKM THIIA Java, OOBEKTHO-OPUEHTH-
poBaHHBIE HAACTPOMKHM Tuna SystemC,
CHEIHATU3UPOBAHHBIE U THOPUIHbBIE

SIBBIKH ITO]T CHEITU(PUKY ITPHKIA/HBIX 3a-
Jlad, CJIOKHAS NapaMeTPU3AUsI BMECTO
IPOTPAMMHPOBAHUA U T.JI. MBI OCTaHO-
BW/IMCh HA TEXHOJIOTHMHU BHU3yaJIbHOM
paspa6orku 1O Kak Hanbosiee npusIie-
KATE€JIbHOU M IIPOCTOM B OCBOCHUH.

TeMm, KTO 3aHUMAETCS MAJION aBTOMa-
THU3anuer, xopomo 3Hakomel IJIK ce-
puit LOGO ¢upmer Siemens, ALPHA
¢dupmbl Mitsubishi u gp. OHH 11OJIB3Y-
IOTCS OOJBIION MOIYIAPHOCTBIO BO
MHOT'OM OJIaroiaps IPOCTOTE CO3AAHUS
YIPaB/LIIOIUX TporpamMmm. Kpome Toro,
TIOCTABJIIIOTCS OECILIATHBIE BEPCHUU HH-
CTPYMEHTAJIBHBIX IPOIPAMM, IPH IIO-
MOIIM KOTOPBIX AJTOPHUTM (PYyHKIIHO-
HUPOBAHHSI KOHTPOJUIEPA CO3AAETCA B
rpau4ecKoOM BHJ/IE M3 CBA3bIBACMBIX B
onpeeIEHHON TMOC/IEeI0BATEIbHOCTH
(PYHKITMOHATBHBIX GJIOKOB.

B mupe HaGmogaercs Bcé 6oJiee mu-
pOKO€ TIPUMEHEHHE KOHICIIUN Pa3-
pa6oTku I1O, ynpasasgeMOro MOJEIBIO
(MDD, model-driven development), ¢
ucnonap3oBanuem Hotauuu UML (yHuU-
(UIHPOBAHHBIN A3BIK MOJIEIUPOBA-
HUSI) ¥ METOJIOB OOBEKTHO-OPHUEHTH-
poBanHOro nporpammuposanus. Cy-
MIECTBYIOIIAS JUCHPONOPIMA MEKAY
pPOCTOM IPOU3BOJAUTENBHOCTH MHKPO-
KOHTPOJUIEPOB U MHKPOIIPOIECCOPOB
(70% B rO[), CPEACTB PA3PAOOTKH ATIIIA-
parHoro o6ecneueHus (35% B rOA) U
cospanus 10 (10% B roa) 3acraBisieT
COOBIIECTBO IPOTrPAMMHUCTOB HMCKATh
HOBBIE TEXHOJIOruM cosganusa I10. B
YACTHOCTH, XOPOUIHE IEPCIEKTHBDI
ecTb y MDD, 1 XOTsI TaM M IIPECAEyIOT-
Cs1 IEJIM, HECKOIBKO OTJIMYHbIE OT Ha-
IIUX, TEM HE MEHEE, BU3ya/IbHAs pa3pa-
60TKa — BWKHEHIIAST COCTABJIAIONIAN
3TOM MOJEJIH.

AHANU3 BAPUAHTOB

PaccMOTPHUM IpeIaraéMble Ha PhIH-
K€ TIPOJYKTBI, KOTOPbIE MOTIYT OBITH
IIPUTO/IHEI JIUIA HaIewn nenau. IIpu aTom
NOMHHM, YTO TEXHOJIOTHs HE JIOJDKHA
OBITh JOPOTOM IS MONAL30BATE/A U HE
JIOJDKHA TPEOOBATh OT HET'O 3HAYUTE b~
HBIX YCHJINH I10 €€ OCBOCHUIO.

WWW.SOEL.RU
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Simulink coupmbl MathWorks [1]

3TO JOBOIBHO U3BECTHBIN IIPOIYKT B
cpene npodeCcCHOHAIBHBIX Pa3padboT-
YHKOB anropuTmMoB. OH IIPEJCTABIsACT
cO0OH OAHO U3 CaMBIX MOIIHBIX
CPEACTB UMUTALIMOHHOTO MOJIETUPOBA-
HUSI KaK IIPOCTHIX, TAK U CJIOXKHBIX CHC-
TEM, IPEUMYIIECTBEHHO 11 HU(MPOBOI
06paboTKH JaHHBIX. [IPOAYKT cHAGXKa-
€TCA CHIEIHUAIbHBIMU UHCTPYMEHTAMH
pa3pa6orku IIO g onperenéHHBIX
MHUKPOIIPOLIECCOPHBIX ILIaTOpPM (Ha-
npumep, C167, HC12, MPC555, TI
C2000, C6000), COMCOK KOTOPBIX IO-
CTOSAHHO NONOJHAETCA (CM. pUC. 1).

ITaker Simulink nmopiepKUBaeT I1o-
CTPOEHHE MOJI€/ICH Ha OCHOBE (DYHK-
IITHOHAJIBHBIX OJIOKOB U MO/JICJICH B BUJIE
JAUarpaMMm Iepexoia CoCTossHuim. OH
uMeeT 6UOINOTEKY, COAEPIKAITYIO OKO-
JIO IIATHCOT (DYHKIMOHAJIbHBIX OI0KOB,
Pa3bUTHIX IO TEMATHKAM: OT HeHpoce-
TEH U HEYETKOM JIOTHKU 10 MEXAHUKH,
3JIEKTPOHUKH U CBA3H, U3 KOTOPBIX MO-
JKET CTPOUTBCA MOJEIb CUCTEMBL. Bio-
KH MOTYT BBIIOJHATH KaK dJIEMEHTAP-
HbI€ MATEMATHYECKHE M JIOTHYECKHE
Oomepanyy, TaK U CI0XKHBIC (DYHKIIHH,
HaIIpUMeEpP, CKPIMOIEPOBAHUE, CKATHE
JIAHHBIX, MATPHUYHBIE OIEPALIUU H T.JI.
Cpega Simulink mosBossieT CO3/1aBaTh
I10JIb30BATENBCKUE (DYHKIITMOHAIbHBIC
GJIOKH U 3JIEMEHTBHI I10JIb30BATEIBCKOI'O
uHTepderica, 6marogaps yemy e€ Mox-
HO HACTPAMBATD 110 Y3KOCIIETUAIN3H-
POBaHHBIE NPHUMEHEHMsA. YHHKAIbHA
cpena Simulink emié u Tem, 4TO CrIoCco6-
HA T€HEPUPOBATh AITOPUTMBI KaK I
paGoThI C IMCKPETHBIM BPEMEHEM (CHT-
HAJIbI B MOJEIN HE U3MECHSIOTCS MEX/TY
UKIAMHA OOPAOOTKM), TAK U C HEIpe-
PBIBHBIM (CUT'HAJIBI U3MEHSIOTCS MEK/TY
IMUKJIIAMHA OOPaBOTKH), UX COYECTAHUEM,
4 TAKKE AJITOPUTMBI HA OCHOBE KOHEY-
HBIX aBTOMATOB. Brarojgapsi atomy B
Simulink OZMHAKOBO JIETKO HCCJIEIO-
BAThb JJIEKTPUYECKHUE LIENH, PEIaTh
auddepeHuanbHble YPaBHEHUS, TIPO-
E€KTUPOBATh LU(POBBIE (DUIBTPHI WIH
pa3pabaTeIBATh AITOPUTMBI ABTOMATH-
3UPOBAHHOTO ylIpaBjeHusA. HekoTopbie
GUPMBI TIPOU3BOJAT KOHTPOJUIEPHI,
CenuanbHO TPEJHA3HAYEHHBIC IS
BBIIIOJTHEHUSI IIPOTPAMM, CO3/IaHHBIX B
Simulink: Hanipumep, cepusa 8x38 ¢up-
mbl ICP DAS.

IIporpamma CO3JA€TCA B HECKOJIBKO
ranosB. CHavana u3 (PYHKIHMOHAIbHBIX
OJIOKOB U /IMarpaMM IEPEX0Ja COCTOSI-
HUH CTPOUTCA rpaduyueckas MOJEIb
nporpamMmsel. IIpOU3BOAUTCS CHMYIIS-
LU pabOThl AITOPUTMA U €r0 OTIaJKa.

00 e few o BEOSE REBEE
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Puc. 1. OkHo pa6orarouero nakera Simulink

VAT cumynauns Mogenu cUCTeMbl ynpasneHus nofayn Tonnuea B ABUratens, npeaHasHayeHHom
ans 16-6utHbix MK cepuit G167, XC167, ST10 v onTMU3NPOBaHHOI ANS BbIUCNEHWIA C (DUKCUPOBAHHOI
3anaToit. Mojenb cucTeMbl ynpasneHus MOXeT 6biTb KOHBEPTMPOBAHA U 3arpy)xeHa B peasnbHbiit

KOHTpONNEp 663 AONONHUTENLHOIO PeaaKTPOBaHUs

IIoroMm npu IOMOIIM HHCTPYMEHTA
Real-Time Workshop Embedded Coder
MO/I€/Ib KOHBEPTUPYETCS B TEKCT IIPO-
rpamMmel Ha a3b1Kke Cu. ITociie 3Toro npo-
rpamMmMa KOMITHJIUPYETCS KPOCC-CPEACT-
BAMHM IIOJ, ONPEAEIEHHYIO MHKPOIIPO-
IECCOPHYIO TIAT(HOPMY/KOHTPOJLIED.
Cpencramu Simulink MOJKHO TaKKe OT-
JIAKMBATh U MMAPAMETPUPOBATH IIPO-
rpamMMy U Ha LeJeBOH 1u1ardopme (T.e.
Ha PeaJIbHOM YCTPOMCTBE) IOCe €€ 3a-
TPY3KH.

OJHAaKO Takasg TEXHOJOTrusA, OGe3yc-
JIOBHO, IOPOT'a M CJIOKHA B OCBOCHHH.
ITaker Simulink BXOZUT KaK KOMIIOHEHT
B OONIYIO CHCTEMY MAaTEMATHYECKUX
pacy€roB U mojeaupoBaHus MATLAB.
JIOCTATOYHO CKa3aTh, YTO JUCTPUOYTUB
MATLAB 7 B C2KaTOM BH/IE€ UMEECT Pa3MepP
6osee 1T6.

ITOMHMO 3TOTO, OJIB30BATEIIO HEOO-
XOJJUMO MMETDH KPOCC-CPEACTBA /LISl UC-
II0JIb3YEMOM MM LIEJIEBOM IIAT(hOPMBIL:
KOMIWIATOP A3bIKa CH, IMHKEP, OT/Ia]-
UMK U T.IL

C HEKOTOPOM TOYKH 3PEHUS, UCIIOJIb-
30BaHHE A3bIKa CH HA IIPOMEKYTOYHOM
3TAIlE IIOJTHOCTBIO CTABUT KPECT HA HJEe
IIPOCTOTBI TEXHOJIOTHUH. V3BECTHO, YTO
pasBUTbIE KPOCC-CpeacTBa 111 CH BECh-
Ma JIOPOrH, KPOME TOIr'O, OJHOTO TEKCTA
IIPOTI'PAMMBI, BBIIIOJTHEHHOTO B CTaH-
napre ANSI Cu, coBceM HE TOCTATOYHO
JUIs1 IPEBPAILECHUS €T0 B UCIIOTHIE MBI
Moay/1b. Crienu(UKATOPBI MAMSTH, OCO-

OGEHHOCTH NPHUBEICHUS TUITOB, CHHTAK-
crca Hapeyui A3biKka CH B PA3HBIX KOM-
IUIATOPAX, OOXOJ U3BECTHBIX OIIMOOK
CEMAHTHYECKUX AHAIM3ATOPOB B OIITH-
MH3HUPYIOIUX KOMIWIATOPAX, Y4ET
YIPOIIEHUH PeaTn3anuu crienuguka-
nuu ANSI CH B CTaHJAPTHBIX OUOIHO-
TE€KaX KOMIIMJIATOPOB, YIJIyOJI€HUE B
JIETAIN ANNAPATHOM peaTu3aruy IiaT-
(hopM, OIIEHKA U IUVIAHUPOBAHUE PECYP-
COB IIAMATH U CTEKA, TPO(aAIUHT (aHA-
JIM3 BPEMEHU BBIIIOJIHEHUS PA3THYHBIX
Y4aCTKOB IIPOTrPAMMBI) — BOT HEIIOJ-
HBIA NepedeHb MpobJIeEM, K KOTOPBIM
IIPUBBIYHBI PA3PAOOTYHUKU BCTPaHBaC-
MBIX CHCTEM, HO KOTOpBIE OYAyT HENO-
CHJIbHBI /IS PSAJOBOIO IIOJIb30BATEIIS.
He cirygaitHO MOjie/IH, TEHEPHUPYEMBIE B
Simulink /11 BCTPOEHHBIX IPHIONKE-
HUM, HAKIAJBIBAIOT OOJIBIIOE YHCIIO
OrPAaHUYCHHUH HA HUCIOIb3yEMBIE B HUX
OJIOKH U OIIEPATOPBHI, 4 TAKKE TPEOYIOT
IIPUMEHEHUSI TOJBKO OIIPEJEIEHHBIX
KOMIIWITOPOB.

EcTecTBEHHO, €CTh UCKIIIOUEHUS, KO-
I71a KOMIIWJISITOP TECHO MHTEIPUPOBAH
C BU3YAJILHOM CPEJION Pa3pabOTKU U sIB-
HO HE 34CTaBJIAET IOJb30BATEISI HC-
mosb3oBarb Cu. Ho Torma mpoussou-
TEJIU IOJOOHBIX CHCTEM HE PHUCKYIOT T'e-
HEPUPOBATL BECh MCIOJHIEMBIN KO/
JUISA LEeJIEBOM TIaT(OOPMBL, A IIPEJIIOYH-
TAIOT HCIIOJIb30BATH HEKYIO ITOJTOTOB-
JIEHHYIO I10JIb30BATEIEM CPEAY HCIIOJI-
HEHUA HA LEJIEeBOH IUIaTdopme, roro-
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Puc. 2. OKHO NpoeKTa foMaluHeii oXpaHHo# cuctembl B Rhapsody
Cnesa — 6pay3ep npoekTa. Cnpasa — AvarpamMmbl B Hotaumn UML. [lecatkin auarpamm Ans CpaBHUTENbHO
NpOCTOM (hyHKUMOHANbHOCTY — pacnnara 3a NoaHOTY MOAEN 1 BO3MOXHOCTb aBTOMATU4eCKo reHepaunm kopa

BYIO NPHHATH CIT€HEPHPOBAHHBIN KOI.
Koz B TaKOM CJTydae TUIIEH HU3KOYPOB-
HEBBIX (DYHKIIHIT paboThl ¢ mepudepu-
€l ¥ JOCTATOYHO HE3aBHCUM OT apXH-
TEKTYPHI TWIAT(OPMBI, 4 CPEJOI MOKET
OBITh JIUOO pa3BHUTAsA OIEPALMOHHAN
cucreMa, TU60 CIENHATU3UPOBAHHbBIC
MHKPOIIPOIrPAMMHBIE SIPa, HATIUCAH-
HBIE B COOTBETCTBUH CO CTPOTUMHU CIIe-
nupukanuaMu. Takue KOMIUIATOPBI
BBIHYKJCHBI OBITH BECbMa KOHCEPBA-
THUBHBIMU: HE IIOJJIEP;KMBATH ONTHUMU-
3anuio, 6a3MPOBATHCS TOJBKO HA HAH-
6osee O0IEM IOIMHOKECTBE KOMAH/
MHKPOIIPOIIECCOPHBIX fJEP, MOALEP-
JKMBATh BECbMa OTPAHHUYEHHBINM HA60p
MHKPOIIPOIIECCOPHBIX AED.

Rhapsody cupmbi I-Logix [2]

IMaker Rhapsody sBIs€TCA BU3Yaslb-
HOM CPeJo¥ Pa3pabOTKH MPUIOKEHUN
pEeanbHOTO BPEMEHHM JJjisi BCTpauBae-
MBIX CUCTEM. MOKHO YIIOMSIHYTb TAKKE
oYTH aHAIOTUYHYyI0 cucremy Telelogic
TAU. B OCHOBY IOJIOKE€HA KOHLIEIIIIHS
pPa3paGOTKH YIPABIAEMON MOJEIbIO —
MDD, ¥ B 3TOM 3aKJIIOYAETCSA KA4€eCT-
BeHHOE oTnyue ot Simulink. B To Bpe-
Ms Kak Simulink B OCHOBHOM CII€llHa-
JIM3UPOBAH UIs1 Pa3pabOTKH aJITOPHUT-
MOB OOpPaGOTKHU JAHHBIX U B MEHbIIEH
CTENEHU — I pa3pabOTKHU CHCTEM,
pearupyronux Ha BHEITHUE CUTHAJIbI ¥
yIpaBisieMbIX COOBITHAMH, Rhapsody
pemaer 6osee rob6anbHbIE 334a49n. Oc-
HOBHAsI — 3TO CBEJEHHE ITATIOB AHAIH-

32, IPOEKTUPOBAHMSA, KOJUPOBAHUSI U
TecTupoBaHuA [10 B OIMH TEXHOIOTHYEC-
CKHUI IIPOIIECC HA OCHOBE MOJIEH IIPO-
EKTHPYEeMOM cucTeMbl. OTCIO/Ia ¥ Ha3Ba-
HHe TexHosoruu. Ha srame anHammsa
006pa3 MOJEIN 3APOKAACTCST; K ITAITY TEC-
THPOBAHUS MOJEJIb IPUHUMAET OKOHYA-
TeJbHYIO (hopmy. Bee yaacTHUKH paspa-
OOTKH: AaHATUTHK, IIPOEKTUPOBIIUK, KO-
JIMPOBIIUK U TECTEP PAOOTAIOT C €ITMHOM
JTOKYMEHTHPOBAHHOM MOJIEIBIO — 3TO
obJsieryaeT UuX B3aHMMOJEHUCTBHE, COKpPa-
aeT KOJUYECTBO OIIMOOK, aBTOMAaTH-
3UpyeT KOAMPOBAHHUE, YCKOPSAET TECTH-
pOBaHHeE, IOBBIIIAET OOIIYIO IPOU3BO-
JIUTEIBHOCTh TpyAa. A OnHCaHUA
MOJE/IA HCIIOJIB3yeTCs TrpadudecKas
moranusi UML. SI3pik UML — yHupULIM-
POBAHHBIN A3bIK OIMCAHMUA MOJEJIEH,
HMCITOJIB3YIOIMI IIPUHIIUITBI OOBEKTHO-
OPHUEHTHPOBAHHOI'O IMPOTrPAMMHUPOBA-
HUSL [1/151 BCECTOPOHHETO OIMUCAHUS MO-
nmenu B HOTauuu UML nipejiaraercs je-
BSATH BUJIOB JHArpaMM: IPELEIEHTOB,
KJIACCOB, OOBEKTOB, KOOIIEPALIUH, I10-
CJIEOBATEIBHOCTH, COCTOSAHHH, [€s-
TEJIBHOCTH, KOMIIOHEHTOB H Pa3BEPTHI-
BaHus. B pamkax HoTanuu UML MOXHO
OPOBECTH BECh LMK IIPOEKTUPOBAHUS
11O, BKJIIOYAIONIHI CJIEAYIOIIHE 3TAIIbL:
3a/laHUE U MO/ICTUPOBAHUE (PYHKITHO-
HJIBHBIX TPEOOBAHHK (JHAIPAMMBI
MIPELEEHTOB), TOCTPOEHUE CTaTHYE-
CKOM MO/IC/IH, BBIABICHHE B CHCTEME
KJIACCOB OOBEKTOB M JAEKOMIIO3ULIUSA
(muarpaMmsbl KJIACCOB M OOBEKTOB), 110~

CTPOEHHE JTUHAMHYECKUX MOJCICH
KJIACCOB Ha OCHOBE KOHEYHBIX aBTOMa-
TOB (AMAarpaMmbl IlI€pexXoja COCTOs-
HHI), IOCTPOEHHUE MOJEIEH B3aUMO-
JIENCTBUSI OOBEKTOB (AMArPaMMbl KOO-
nepanuyd M IOCJIEJOBATEIbHOCTH),
pa3paboTKa OPraHM3AIUUA IPOrPAMM-
HBIX MOJIY/ICH U B3aMMO3aBUCHMOCTEHN
(uarpaMMbl KOMIIOHEHTOB), Pa3paboT-
Ka (prU3NIECKOI KOH(PUTYPALIUHA CUCTE-
MBI (AHarpaMmbl passépThiBaHuA). Bee
JarpaMMbl B COBOKYIIHOCTH W IIPEJ-
CTaBJIIOT MOJIE/Ib CUCTEMBI B TEXHOJIO-
ruu MDD (cm. puc. 2).

Ha ocHoBe mozeau naker Rhapsody
I03BOJISIET CTEHEPUPOBATD 11 BCTPAH-
BAEMOM CHUCTEMBI HCXOJHbBIE TEKCThI HA
sa3pIkax Cu, C++, Java wiu Ada. Orcrona
M TOT K€ HEJOCTATOK, 4yTo y Simulink,
XOTS ¥ B MEHbIIEH creneHu. Hekoro-
pbl€ IPOU3BOJUTEIN KOMIIUIATOPOB, B
yacTHOCTH, (hrupma Green Hills, mpous-
BOJAIIAS KOMIIATOPBI Multi 2000 1151
Pa3JIHUYHBIX MHKPOIPOIECCOPHBIX
wiatopmM, CaMU Pa3pabaTHIBAIOT OT/Id-
JIOYHBIE WHCTPYMEHTBI I pabOThI C
Rhapsody. Rhapsody cosmaér ko, pabo-
Taromwui noy yrnpasiaenueMm OC, Takux
kak Windows, Linux, Integrity, VxWorks,
QNX u . HpuanunuansHo atu OC
MOTYT OBITH Pa3MEIIEHbl B MaJIBIX
BCTPAUBAEMBIX CHCTEMAX, OJHAKO 3TO
JIOBOJIBHO JOPOTO. JIjisi CO3/IaHUs KOJQ,
BBIITOTHAIONIETOCS Ha KOHTpPOJUIEpAX
6e3 omepanMOHHON cHucTeMbl, Rhap-
sody mpeiaraer cpeay, yiupasasieMyo
MIPEPBIBAHUAMH, HO B 3TOM CJIydae pas-
PaboOTYHK [JODKEH CaM MO3a00TUTHCS
060 BCEX HU3KOYPOBHEBBIX (DYHKIIHAX
paboTsI ¢ tepudepUer.

B UML Het MecTa (PyHKIIHOHAIbHBIM
6I0KaM, IIO3TOMY JJIsI HAITMCAHUSA aJIr'0-
pUTMOB O6PABOTKH JAHHBIX IIPUXOUAT-
csi 06pamaTecsi BCE K TEM JKE€ CTAPBIM
TEKCTOBBIM HOTAILUAM, BKIIOYAEMBIM,
HAIIPUMED, B IHArPAMMBI IIEPEX0/JA CO-
CTOSTHUM.

OpHako B msTo¥ Bepcuu Rhapsody
y’K€ BBEJEHA BO3MOKHOCTb IIOCTPOE-
HUS JAarpaMM Ha OCHOBE (PYHKIIHO-
HAJIBHBIX GJIOKOB /UIs1 CO3JJaHUS MOCTA
MEKIY KOHIETIIUAMM CTPYKTYPHOTO U
0O'BEKTHO-OPUEHTHPOBAHHOIO TPO-
rpaMMUpOBaHusA. OJHAKO IIO-TIPEKHE-
My OTCYTCTBYIOT OHOIHOTEKH (DYHK-
UOHATBHBIX GJIOKOB M 3(P(HEKTUBHBIC
WHCTPYMEHTBI PA6GOTHI C HUMH.

B nesoM uisi GOMBIIMHCTBA T1OJIb30-
BaTeJICN BCTPOEHHBIX CHCTEM MAPaUr-
ma MDD, npuaymMaHHas Ipodeccro-
HAJbHBIMU IIPOTPAMMHMCTAMH, SIBJISICT-
Cs1, 10 HAIIEMy MHEHHIO, CIHIIKOM
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CI0KHOM. C APYro¥ CTOPOHBI, I Ma-
JIBIX BCTPAMBAEMBIX CHCTEM IIPOOIEMBI,
pemaembie Rhapsody, He ABIAIOTCA aK-
TyanpHeIMH. ITaker Rhapsody, Tak xe
kak 1 Simulink, Tpebyer Hagmuyusa y
IMOJIB30BATEISI KPOCC-CPEICTB pa3pa-
OOTKH HA SI3BIKE BBICOKOTO YPOBHS ISt
meseBon 1miargopmel. M 310 TOXKE CTa-
HOBHTCS CEPBEIHBIM ITPENATCTBUEM JIJIS
ucnonp3oBanusa Rhapsody npu pemnre-
HHH HAIIETO KPyTa 3a/1a4.

IAR visualSTATE cupmbi 1AR [3]
DTOT NaKeT KOHIENTYaIbHO HAIIOMH-
Haer Rhapsody,
yrnpoumién (cm. puc. 3). M3 Bcero cran-
gapra UML ocraBieHbl TOJIBKO JAHUa-
I'PAMMBI COCTOSTHHH. OTHAKO IIPU 3TOM
¢dupma IAR cama pa3pabaTbiBaeT XOPO-
IO 32PEKOMEH/IOBABIINE Ce6d KOMITH-
JIATOPHI 513bIKa CH /U1 PA3HOOOPA3HBIX
MHKPOIIPOLIECCOPHBIX TaTdopm. Ta-

HO 3HAYHUTECJIBbHO

KAM 006pa3oM, IpodaeMa COBMECTUMO-
CTH CTEHEPHUPOBAHHOTO KO/1a Ha CH Win
C++ ¢ KOMITWIATOPOM JIETKO PEIIaeTCs.
IAR visualSTATE opueHTHpPOBAaH Ha 60-
Jiee HU3KHWIH YPOBEHb BCTPAUBAEMBIX
cucrem, uem Rhapsody, — Ha 8-, 16- 1 32-
pas3psAAHbBIE MHKPOKOHTPOJUIEPHI 6€3
HCITOJIb30BAHUS OIEPALIMOHHBIX CHC-
TeM wiy oy yrpasiaeHuem RTOS OSEK.
Kak u B Rhapsody, A1s1 «TOJIBIX> ILIAT-
¢dopm (ripu orcyrctBun RTOS) HeEnb3s
0BOUTHCH 6€3 IOTTOTHUTETBHOTO KOJHU-
POBaHMS — ITOTB30BATEb IOJKEH CAMO-
CTOSITEIPHO ITHCATh JPAaHBEPHI aIma-
PATHBIX PECYPCOB, 4TO /i VisualSTATE
SIBJISIETCSI COBCEM HE IIPOCTHIM JIE€TIOM.

ITakeT visualSTATE MOXKHO mpume-
HUTD JIJIs1 BECbMA OTPAHUYEHHOTO Kpyra
3a/1a49, OH HE SBACTCS 3aKOHYEHHOM
CHCTEMOM, NPEAYCMATPUBAIONIEH OT-
JIAIKY ¥ Pa3BEPTHIBAHUE HA IIEJIEBOM
wiatrdopme, U B IIETIOM HE TOTUTCA JIJIs
0603HAYECHHBIX LIETIEH.

CoDeSys thupmbl S3 [4]

DTOT MAKET — YHUBEPCAJIbHBIN UHCT-
PYMEHT IIPOIrPAMMHUPOBAHUSA, COOTBET-
crByronuii crangapry IEC 61131-3, as
IIMPOKOI'O CIIEKTPa IE€JIE€BBIX ILIAT-
¢GopM B MHUPOKO NPUMEHAETCA IS
IPOrPAaMMUPOBAHUSA TIPOMBIIIIEHHBIX
soruyeckux Konrposuiepos (IUVIK). Ha-
PSLy € HUM MOKHO YIIOMSIHYTb ITAKEThI
ISaGRAF, UltraLogic, SOFTLOGIC u 1.1,
HO paccyuTaHHble Ha PC-coBmecTH-
MBbI€ CHCTEMBI HJIU PA3BUTBIE OII€PaIH-
oHHbIE cucTeMbl — QNX, VxWorks, OS/9
U T

Cpena CoDeSys mo3BOISAET CO34aBATh
IIPOTPaMMBbl Ha IIATH A3BIKAX, OIHMCAH-

‘UnAi'i‘:‘
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Puc. 3. Ynpowénnas mopenb cuctembl ynpasnenus nutprom ana 8-6utioro MK cepun AVR B okHe
NOCTPOMUTENSA AWArpamMM cocTosHMi nakera visualSTATE

CKYAHOCTb MHCTPYMEHTOB CO3AaHNA MOAENIN KOMNEHCUPYETCS NOMHOW WHTErpaLmen ¢ Kpocc-cpeacTeamu
A3blka C1 Ans 60MnbLLOro Knacca MUKPOKOHTPONNEPOB, BKtoyatowero cepun AVR, PIC, NEC 78K, NEC V850,

ARM7, MSP430, M16C, R8C

ubIx B IEC 61131-3. Boismuncrso [UIK
MaJIOTO M CPETHETO KJIACCA UCTIOIb3YIOT
Ty WIM UHYIO BAPUALIUIO A3BIKOB U3 IEC
61131-3. Tpu U3 HUX IPEICTABILIIOT CO-
6011 rpaUYEeCKyI0 HOTAUHIO (Y A3BIKOB
TIOCIEJOBATENbHBIX (DYHKIIMOHAIbHBIX
cxeM (SFC), (pyHKITMOHATBHBIX GJIOKO-
BBIX guarpamm (FBD) u penerHbix gjua-
rpamm (LD)), m IBa — TEKCTOBYyIO. B
CoDeSys ecTb TakkKe A3bIK B Ipadude-
CKOM HOTAIlMHU, HE CTAHZAPTHU3UPOBAH-
HbII [EC, — A3BIK HENPEPBIBHBIX (DYHK-
nuoHwIbHBIX cxeM (CFC). fA3mik SFC
MIPECTABISIET COO0M HEKOTOPOE MOJ0-
6ue guarpamMmbl cocToaHui B UML,
OMHCHIBAIONIEH KOHEYHBIM aBTOMAT C
TO¥M pasHuuei, 9To B SFC MOXeT ObITh
HECKOJIBKO OJHOBPEMEHHO AKTHBHBIX
cocrosHuM. f3pik FBD npumensercs
JUIA TIOCTPOEHHUS MPOCTBIX Iened M3
(PYHKIIMOHAIBHBIX GJIOKOB C IOBOJIBHO
OTPAHUYEHHBIMH  BO3MOKHOCTAMH.
SAspik LD BO MHOIOM KOIIMPYET CTHIIb
YIIPABJIAIOMUX
cXeM, IPUMEHABLIINXCA O MOSBICHUA

CTAPBIX  PEIEHHBIX
JIOTUYECKUX KOHTPOJUIEPOB. fA3pik CFC
(cM. puc. 4) HATIOMUHAET SA3BIK (DYHK-
IJUOHAJIBHBIX GJIOKOB, IPUMEHSIIONINI-
cs B Simulink, HO ¢ MEHBIITUMH BO3MOXK-
HOCTSAMH.

Jnsa padotsel ¢ CoDeSys He TpedyeTcs
Ha/JIM4YHs Ha Leneson miardopme OC,
HO Ha HEW 0053aTEJbHO JOJDKHA IPH-
CYTCTBOBATh  CHELHATHU3HUPOBAHHASL
CHCTEMA BPEMEHH BBIIIOJTHEHUS, HA3bI-

Baemas RTS. IIpu OTCYTCTBHU OIl€paIiyi-
OHHOM cucteMmbl RTS 6epér Ha cebst He-
KOTOpbIe €€ (DYHKLMH, a TaKKE IIpe-
JOCTABJAET KOMMYHHUKAIIMOHHBIE,
OTJIaJJOYHBIE U JIPYTHE CEPBHUCHI, HEOO-
XOAMMBIE JI/IsI CTBIKOBKH CO CPEIO¥ pas-
pa6orku Ha PC. [l 8-, 16- 1 32-paspsia-
HBIX MHKPDOKOHTPOJUIEPOB HEOOXOIH-
MBI pasHble TUIbI RTS.

Cpena paszpaborku CoDeSys 1103BOsA-
€T CUMY/JIHPOBATH BBIIIOJHEHUE IIPO-
TPAMMBI, 3arPY’KATh U OTJIAKUBATD €€ Ha
neneson 1rardopme. Kpome TOro,
CoDeSys cHa6xeHa Pa3BUTBIMHU CPEICT-
BaMH BU3yaau3auuu Ha PC 1yt KOHTpO-
JIsL TIPOLLECCOB, nmpoucxoaamux B ITIK.
OJHAKO 3/J€MEHTHl BU3YATH3AIHH —
AHMMHPOBAHHBIE MHAUKATOPHI, KHOII-
KU, I'padUKH, PUCYHKH H T.J. HEBO3MOXK-
HO Pa3MECTUTh HA CAMHUX JUArpaMMax,
Kak, HanpuMep, B Simulink. /I aToro
TpeOyeTcsl CO3/jaBaTh OTJE/IbHbIE OKHA
BU3yaIM3auuu. [loBeneHue 3/J1€MEHTOB
BU3YAJTHU3AIUHN OINPEJEIAETCS ITI06aTb-
HBIMH II€PEMEHHBIMH, HA3HA4YAE€MbIMH
IOIB30BATENEM BPYYHYIO U IIpEIBAPHU-
TEJIBHO OIMMCAHHBIMH TEKCTOBOM HOTA-
nuer B OKHax guarpamm. B CoDeSys
TAKKE €CTh HMHCTPYMEHTBI JUI pa3pa-
OOTKM MHTEP(EHCOB YEIOBEK-MAIIHA
(HMI) pia camux IUIK, cHaGXEHHBIX
JIUCILIEEM U KJIABHATYPOT.

OpueHTagued CUCTEMBI HA IIPOMBIIII-
JIEHHBIE KOHTPOJUIEPHI IPOJAUKTOBAHO
HAJIUYHE TAKUX KOMIIOHEHT, Kak OPC-
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Puc. 4. Cpepa pa3spa6orku CoDeSys

[Mpumep nporpammbl B HoTauun CFC. CnegosaHune cTaHgapTam nMpuUBOAMT K CyXOCTH rpachinyeckon Hotaumuu,
Marno Yem BbIUTpbIBAIOLLEN neper TekcToBow. [ing Budyanusaumu B CoDeSys HY)XXHO CTPOUTL OTAENbHbIE OKHA

cepsep s uHTerpanuu [VIK B SCADA-
IPOTPAMMBI U MOJYIH PAGOTHI C MPO-
MBINIJIEHHBIMH MTPOTOKOJIAMH CBSI3H.
g TOro 4TOOBI ITOAB30BATEIb MOT
MEPEHOCUTD IIPOIrPAMMBI, CO3JaHHBIC B
CoDeSys, BO BCTPAaHMBAEMYIO CHCTEMY,
OH IIPEJBAPUTENBHO JOJLKEH aJalTH-
posarsb u nepenectu Tyaa RTS. CoDeSys
KOMIIMJIMPYET JUATPaMMbl HEIIOCPE[-
CTBEHHO B KO/ LIE€JIEBOM ILIAT(OPMBIL
JUIS1 3TOTO B CUCTEMY BCTPOEHBI KOMITH-
JIATOPHI JUII HEKOTOPOro Habopa ce-
MEMCTB MUKPOKOHTPOJLIEPOB — OT 8- 10
32-paspsAaHbIX (TMLEH3UA HA KAKIBIHA
npoaaércsa OTAEeNbHO). BerpoenHsbie
KOMITHJISITOPBI HOAJEPAKUBAIOT OOBIYHO
TOJBKO Oa30BBIM HA0OpP KOMaHJ Ce-
MEHMCTB MHKPOKOHTPOJIJIEPOB, U I
CO3/1aHUs MO-HACTOALEMY 3(D(PEKTHB-
HBIX MPOTPAMM Ha ITANe IIOATOTOBKH

Puc. 5. Po60TbI-KOHCTPYKTOPbI hUPMbI
Fischertechnik

P060Tb!, COBpaHHble U3 KOHCTPYKTOPOB,
CHabXxaroTcs BCTpansaemoi cuctemoit ¢ 16-
6uTHbIM MK, COCO6HbIM BbINOHATL NPOrpaMMbl,
co3paaxHble B iCon-L

1eJI€BOM ILIAT(POPMBI MOKET ITOHAIO-
OUTBCS CO3JaHME OUOIHMOTEK IIPU TIO-
MOIIM BHENIHUX OINTUMH3HPYIOMINX
KOMITIIATOPOB.

dupma S3 NpUMEHSET CHUCTEMY JIH-
LIEH3UPOBAHMS, COIVIACHO KOTOPOM 3a
KAKABIM BBIITYIEHHBIA KOHTPOJUIEP C
RTS npousBoauTens IVIK BeIILIIAYHBACT
dupme onpeeEHHBIE OTYUCICHUS, HO
Ipu 3TOM caMmy cpeay CoDeSys nmomayda-
er 6ecrutatHo. s paspaborku ITUIK
IPOU3BOJUTEID TAKXKE, €CTECTBEHHO,
JOJDKEH Ipuo6pecTy u camy RTS.

B 11enom CoDeSys mor 6561 CTaTh IIPH-
€MJIEMBIM BAPHAHTOM, €CIU OBbI MBI HE
HANUIy 0oJiee IemEBOH aTbTEPHATHUBHI.

ICon-L c¢pmpmbl ProSign [5]
HTakK, IOMCK IPHUBEI HAC K IPOIYKTY
¢dupmbl ProSign, HazsiBaemomy iCon-L.

Puc. 6. MuKpoMuHMaTIOpHbIA KOHTponnep/web-
cepeep thupmbl BECK B kopnyce DIL32 pazmepom
22 x 44 x 9,5 mm

KoHTponnep cHabxéH 16-6utHbIM MK, padoTatoLmm
Ha vactote 40 Mru, Ethernet-untepdeiicom, Flash-
namsTbto, 03Y, nopramu BBoAa/BbIBOAA 1 RTOS.
3penve Haxoaut npumenenne B MK dupmbl FESTO,
LLUMPOKO MCMOMb3YETCS BO BCTPAUBAEMbIX CUCTEMAX W
CNYXXUT aeanbHoi nnatcopmoit ans iCon-L

Haes 3TOro makera BO MHOI'OM IIOBTO-
psier CoDeSys, HO pacCYUTaH OH Ha 6O-
Jiee NIUPOKHI KPYT IMPUMEHEHUH, YeM
TOJNBKO IIPOMBILNIJICHHAsI aBTOMATH3a-
nus. iCon-L mojgaep:KuBaeT JBa sA3bIKa B
rpau9eCcKOl HOTALMH: A3BIK (PYyHK-
IIMOHAJIBHBIX OJIOKOB, OTPa’KAIOIIUN
TIOTOKH JJAHHBIX, U A3BIK OJIOK-CXEM, OT-
PAKAIOIMMIH IIOTOKH YIIPABICHUA. SI3bIK
(PYHKITHOHAJIBHBIX OJIOKOB 110 BbIPA3H-
TEJIbHOCTH HUYEM HE YCTYIIA€T aHaIO-
I'HYHOMY A3BIKYy B Simulink u 3Haum-
TEJIBHO IPEBOCXOAUT AHAJIOI'MYHBIN B
CoDeSys. IToaromy iCon-L Haxogut
MIPUMEHEHUE B CAMBIX PA3/JIMYHBIX 00-
JIACTSIX — OT YIIPABJIECHHUA JETCKUMH PO-
60TaMH (CM. PHC. 5) O OPUTHHAIBHBIX
npeodpaszosareneii npoTokonos (CAN,
RS-485, Ethernet u T.1.) U IPOMBIIUICH-
HbIX [UIK (cm. puc. 6, 7).

Coszganue nporpamm B cpeje iCon-L
HHTYUTHBHO ITIOHSTHO IIOJIb30BATEIIO
(cm. puc. 8). 1O O/IHA U3 HEMHOTUX
CHCTEM, II€ HE IPUXOJUTCI IPUMEHATH
TEKCTOBYIO HOTALHIO B pPa3paboTKe
MIPOrpaMMel. 3€Ch HE HY)KHO 3a6J1aro-
BPEMEHHO OOBABIATE HHUKAKHX IIepe-
MEHHBIX M HE HYXHO 3HATh HHUKAKHX
MOAPOOHOCTEN O KAPTE IMAMATH IeJie-
BOIH IJIAT(POPMBI/KOHTPOJUIEPA WIIH TH-
e MPOIECCOPHOTO AJpa, KK, HAIpH-
mep, B CoDeSys. DnemMeHThl BU3yaIn3a-
LIUU BHEJPSIIOTCSI B CAMy JUATPAMMYy C
(DYHKIIMOHAJILHBIMH OJIOKAMH, YTO 3HA-
YHTEJIbHO IOBBIIIACT «UUTAOECTBHOCTD>
IIPOrpamMMebl. JJuarpaMMsl MOT'YT UMETh
HEPAPXHYECKYIO CTPYKTYPY W IOJIEP-
JKHBAIOT MaKPOCBL YeIOBEKO-MaIlIHH-
HBIA HHTEP(ENC 1eneBo mw1aTdopmMbl
MOXKET OBITh CIIPOEKTUPOBAH HA TOU JKe
auarpamMe (QyHKITHOHAIBHBIX OJIOKOB
6marogapsi YHUKaJIbHOM I'HOKOCTH Cpe-
Abl pazpaborku iCon-L. [ToMuMO 601b-
oM GMOIMOTEKHN CTAHAAPTHBIX U CIIE-
I[UATA3UPOBAHHBIX (PYHKIIMOHAIbHBIX
06710KOB mosb3oBarenu iCon-L UMeErOT

Pue. 7. Mpombiwnennbie PC-coBmecTuMbie
KonTponnepb! thupmbl Beckhoff cepun CX1000
[1na Hux 6bin pa3paboTaH BECbMa He0pPOroN
BapuaHT uHTerpayum ¢ iCon-L ¢
ncnonb3osannem OC Linux u HaagcTpoitkoi RTAI,
obecneyualowen paboTy Linux B peanbHom
BPEMEHU
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BO3MOJKHOCTB CO3/1aBaTh COOCTBEHHBIE
3arOTOBKH (PYHKIITMOHAIBHBIX OJIOKOB.
CranmapTHass OGMOIMOTEKA BKIIOYAET
I'PYIIIBI GIOKOB, PEATU3YIONINE TOTUYE-
CKUE Ollepauuy (BKIIOYAs PA3JIM4YHbIE
TPUTTEPBI U CIBUTAIONIAE PETHUCTPDI),
apudMeTHIeCcKue OIepanyuy, MareMa-
THYECKHE (DYHKIIUH, BBIYHUCICHHUE TIPO-
U3BOAbHBIX (PyHKIMIH, PID, PI 1 npyrue
PEeryJsITOpel, HEJIMHEHHBIE IIPE0OPa30-
BATEJ/IH, CEJECKTOPbI, MYJILTHUIUIEKCODHI,
KOMIApaToOphl, OJIOKHA BBO/A/BBIBO/A,
APXUBUPOBAHUA JIAHHBIX B IAMATH, Pa-
GOTHI CO BPEMEHEM, CTPOKAMH, OIOKHU
BHU3yAJIM3a1IMU U MHOroe apyroe. JIaH-
HBIE MOTYT OBITb OUTAMU, LIEJIBIMU YHC-
JIAMUY, JUIMHHBIMU 11€JIBIMH YHCJIAMH,
YUCIAMH C TUIABAIOIIEH 3aIIATOM, CTPO-
KAMH, MACCUBAMH M3 IIE€PEUYUCICHHBIX
TUOB. KpoMe TOro, MOTyT OBITh CO3/1a-
HBI [10JIb30BATEIbCKUE THITBI JAHHDBIX.

JIpyroi IOJOXKUTEJIbHOH YepPTOH
iCon-L sBIsIETCS COBMECTUMOCTD HA00-
pa (PYHKIIHMOHATBHBIX OJIOKOB CO CTaH-
paprom IEC61131-3, 6raromapst yemy
nporpamMMel U3 IpombinuieHHbIX [UIK
JIETKO MOT'YT GBITh ITepeHeceHsl B iCon-L.
Bosiee TOro, Ha CMEHY YCTAPEBAIOLIEMY
cranzmapry IEC61131-3 mpuxoaut HO-
BBl crangapt — IEC61499, myqmre y4au-
TBHIBAIOIIME OCOOEHHOCTU CHCTEM, pa-
OOTAIOMINX B PEAIbBHOM BPEMEHH, M PaC-
npeAenéHHbIX cucrem. Ilpumepom Toro,
Kak B iCon-L MOXHO peanu3oBaTh IIPO-
IPAMMBI, YIIPABISIEMBIE COOBITHSIMH CO-
rmacHo IEC61499 B mpOTUBOBEC OOBIYU-
HOMY HHKIHYECKOMY BBIITOJTHEHHIO, MO-
JKeT CIy’KUTH ImakeT DACHSview (pupmbl
Steinhoff, ocHoBanHbIi HA iCon-L.

OOBIYHBIN CHEHAPHUHU HMCHOIb30BA-
Hus iCon-L /111 BCTpauBaeMOM CHCTE-
MBI TAaKOB. CHa9a1a pa3paboOTYHK ITOKY-
IaeT JUIEH3UIO Ha CPely pa3paboTKH
iCon-L 1 aganTupyeT BU3yaabHYIO 000-
gouky iCon-L pust Oyaymux 3ajad,
HUCIIONB3ysl CPEJCTBA pa3pabOTKH Ha
s3b1Ke CH. [IJ151 3TOr0 OH CO34a€T JOIIOJI-
HHUTE/IbHBIE  CHELHATHM3UPOBAHHBIE
6UOGINOTEKH (DYHKIIMOHAIBHBIX OJ10-
KOB (®B) 1151 BU3yaJIbHOI OOOJIOUKU U
1eaeBOM ILIaTdopMbl. 3aTeEM HEOOXO-
JIIMO CO3/JaTh CaMy LIEJIEeBYIO IL1aTdop-
MY HJIUA IIOATOTOBUTD YK€ UMEIOLIYIOCS.
ITocie 3TOro NMoAroTOBJIEHHBIE YCTPOM-
CTBO M BU3yaJIbHAA CPeJa pa3pabOTKu
iCon-L niepe1a€rcst KOHEYHOMY ITOIb30-
BATEIIO, KOTOPBIM B JAJIbHEHIIEM Pa3-
pabaTeIBa€T CBOM IIPOTPAMMBI, HCITOJIb-
3ysl TOJBKO TPapUUECKyI0O HOTAIHIO
cpeapl iCon-L.

Cucrema iCon-L cymecTBeHHO jJe-
IIEBJIE TTAKETOB-KOHKYPEHTOB 6J1aroja-
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Puc. 8. NMpumep nporpammeb! B cpepe iGon-L

psi OPUTHMHAJIBHOM TEXHOJIOTHH OJHO-
KpaTHOM KoMIwIAnuu. Mjges 3axmioya-
€TCsl B TOM, YTO KOJ, (PyHKITMOHAIbHBIX
GJIOKOB /IJII KOHTPOJUIEPA KOMITHIHPY-
eTcsl pa3paboTYMKaMH OJUH pa3 HaA
3TaIe MNOAIOTOBKU CHCTEMBI BPEMEHH
HUCIIOJTHEHUS I LEeJI€BOU I1aT()OPMBbI
U OCTA€TCA B IIOCTOAHHOM IIAMATH
KOHTpoJuiepa. Ilpu 3arpyske ke mpo-
IPAMMBI IIOJIB30BATENSA B KOHTPOJUIED
iCon-L He IpOu3BOAUT KOMIIWJISIIUN B
OOBIYHOM CMBICJ/IE, A IIOArOTABIUBACT
CBA3AHHYIO Ta6GJHIy BBI3OBOB (PyHK-
LM OJIOKOB IIO M3BECTHBIM a/IPECaAM B
KOHTpoJuIepe. Dra Tabauia 3aTeM U
CIIy’KMT IIPOI'PAMMOM /I MCIIOJIHSAIO-
LIEeH CUCTEMBI KOHTpoJIIepa. Takum 06-
pasom, g pabotel iCon-L He TpebyerT-
Csl KOMIWIATOP, YTO 3HAYHUTEIBHO ye-
IIEBJIIET CPeAy Pa3paboTKH, IIPH 3TOM
JIOCTUTAETCs GOMBIIAs HA/IEKHOCTD CO3-
JaBA€MBIX MPOrpaMM M OOJIbIIAsl BpeE-
MEHHAas1 JEeTEPMHHHUPOBAHHOCTb MO
CPaBHEHUIO C PEryLIPHO IEPEKOMIIH-
JIUPYEMBIM KOJOM OOBIYHBIX CHCTEM.
H3BECTHO, YTO OOBIYHOM IPAKTHKOH
JUI TIPO(PAMIMHTA U KOHTPOJISL KA4eCT-
B4 I'€HEPHPYEMOro MANIMHHOIO KOJA
SABJIICTCA UACHTH(OUKAINA U IIPOCMOTP
ACCEMOJIEPHBIX TEKCTOB, CO3/IaBAEMBIX
KOMIMWIATOPAaMH. IIs1 cUCTEM C KECT-
KHM PeaJTbHBIM BPEMEHEM HTH OFO/IKET-
HBIX CHCTEM C MAJIBIMH PE3EPBAMHU Bpe-
MEHHBIX PECYypCOB PpPa3zpaboOTIHKaAM
IIPUXOJMTCA Pa3 32 PA30M HCIIOJIb30-
BaTh 3TOT CIOCOO IPU ONTUMU3ALIUHU
nporpamMm. B ciydae OJHOKPATHOM
KOMIIWIILHU Pa3paboTIUK MOKET OBbI-
CcTpee U IPOIIE OLEHUTb NOTPEOHOCTH

IIPOTPAMMBI BO BDEMEHHBIX PECYPCAX 1
pecypcax MamMsITH JIHOO0 Ia’Ke aBTOMATH-
3UPOBATDH STOT IIPOLECC, HE MPUOEras K
JOPOTOCTOSIIIUM CTATUCTHYECKHUM Me-
TO/IAM AHAJIN3A HA PEAIbHBIX OOBEKTAX,
IIOCKOJIbKY HPO@AMIMHI MOXET OBbITh
BBIIIOJIHECH €€ HA CTATUH IOJATOTOBKH
1eJIEBOX IIATGOPMBI.

HcnionHeHne IporpaMmsl 110 CBA3AH-
HOM TabIHIEe MPOUCXOAUT OBICTpEE,
4yeM HHTEPHPETHPYEMON HIPOTIPAMMEL,
U MEJICHHEE, YeM OOBIYHOM CKOMITH-
JIMPOBAHHOH MPOTPAMMBI, HO O1aropa-
Ps1 BBICOKOH ONTUMU3ALUH IIPEKOMIIH-
JIMPOBAHHBIX (PYHKIIMOHAJIBHBIX OGJIO-
KOB B CHCTEME BPEMEHH HCIOIHEHUS
HPOUTPHII B OBICTPOAEHCTBUH OKA3bI-
BAETCA HE3HAYAIIHM.

HenTpom apxurexkTypbl iCon-L (cm.
pHC. 9) ABIAETCA BU3yAIbHAS CPEJA Pa3-
paboOTKHU C OHOUMEHHBIM HA3BAHHEM.
B Hel npou3BOAMTCS CO3JAAHHUE IIPO-
IrpaMMbl U3 (PyHKIIMOHAJIBHBIX GJIOKOB,
CHMYJIALMA €€ BBIIIOJIHEHUS, 3aTPy3Ka B
KOHTPOJUIEP ¥ HAGMIOAEHHE 32 PA6OTO¥
IIPOrPaMMBbl Ha KOHTPOJUIEPE IIPH IIO-
MOIHU (PYHKIIMOHAJIBHBIX OJIOKOB BH-
3yTHU3AIIUH.

Kak u B CoDeSys, nenesad miardop-
Ma/KOHTpoJIEp A paboTel ¢ iCon-L
JIOJIKHA COEP/KATh CIEINATU3UPOBAH-
HYIO CHCTEMY BPEMEHH HCIIOJTHEHUSI.
3nech ona HaszpiBaerca VICK. Ha aua-
rpamMe KoMmItoHeHTs! VICK uzobpaske-
Hbl 4€pHbIM 1BeTOM. VICK mpenaraer-
ca ¢pupmor ProSign B BHJE HCXOHBIX
TEKCTOB Ha A3bIKe ANSI Cu. McxoaHble
TekcThl VICK mpeicraBsioT co60i Xo-
pPONIO CTPYKTYPHPOBAHHBIN HA60p MO-
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NMPOrPAMMMPOQO

Crpykrypa MO Ha cTopoHe PC

Cpepa paspabortku iCon-L.

SCADA VHCTPYMEHT CO3naHus
(DYHKUMOHANBHBIX 6NOKOB

= MFB

=g

Ortnagounan uenesas
nnatchopma Ha Gase PC

Yrunura npocmotpa
NOTOKOB AaHHBIX &
BUAS rpaduKos.

Ppaitseps: du:
nHTepdeicos

KOMMYHUKAUMOHHBIA
IP/UDP

Nonbaosarensckmin
npoToxon
\—| npotoxon Ha ochose

& Mpotokon DIN 66348

e i

VicnonHsiowmit Moaynb,
NNaHVPOBLUMK 3anay

Ko <
DYHKUMOHANBHBIX
Gnoxos

KOMMYHUKaALMOHHbIA -

Moaynb
Moayne ynpasnexus

&
KOMMYHWKAUMOHHbIA apaiBep |

pecypcamu

Puc. 9. Apxurekrypa iCon-L

JIyJIes C MUHHMMAJIbHOM allIIapaTHOM 3a-
BHCHMOCTBIO, [IO9TOMY OHHM MOTYT OBITh
C OIMHAKOBBIM YCIIEXOM CKOMITHUIMPO-
BaHBI U JUIs1 8-, 16-, ¥ JU1st 32-pa3psyIHBIX
nnaropm (Hanpumep, 8-pas3psagHBIX
KOHTpo/iepoB cepuu PIC18 ¢pupmbl
Microchip, 16-paspsaaeix MK cepun
C166 u 32-paspsausix MK Ha 6a3e saapa
ARM).

JIJIs1 HOPMJIBHOTO (PYHKIITMOHHUPOBA-
Husa VICK Ha KOHKpETHOH Iuiatgopme
Pa3pabOTYNKH TAKKE JOJDKHBI peasu-
30BaTh HEOOBIIOE KOTHYECTBO HU3KO-
YPOBHEBBIX (PYHKIIHME pabOTHI C aniia-
PaTHOM YacThIO (HA PHUC. 9 IOKA3aHBI
CHUHHUM IIYHKTHUPOM). OTO JApanBEPBI
du3nIeCKUX UHTEP(EHCOB, BBOIA/BbI-
BO/IA, (DYHKIIMK YTEHMsI/3AIIUCH dHEP-
TOHE3aBUCHUMOH IaMATH, T€HEPAIIUU
BPEMEHHBIX MHTEPBAIOB U T.1. OC pe-
AJIBHOTO BPEMEHHU MOJKET HE HCITOJIb30-
BaTbCsA, IMOCKOJbKY VICK cam mipeso-
CTABJISIET MEXAHU3M KOOIIEPATUBHOM
MHOTO0321a4HOCTH. CHCTEMA MOKET
NOAJEPKUBATD JO 15 3aJa4 C pasnud-
HBIMH YPOBHSIMH IIPHOPHUTETHOCTH U
HE3aBUCHMBIMH IIPOJO/LKUTETBHOCTSI-
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Puc. 10. Tecrosas uenesas nnarchopma ans
pa6ortsi ¢ iCon-L

MH IIMKJIOB BBIOJHEHHSA. OZHAKO Ha-
Juuue BerTecHsomer RTOS ynpomaer
CO3JJaHHE IPAFIBEPOB U IIOMOTAET OITH-
MH3HPOBATH HCIIOIB30BAHUE PECYPCOB
MHKPOKOHTPOJUIEPA.

NMpPUMEP LENEBOW
NNAT®OPMbI

Hamu 6buta mIpOBEJEHA afanTarus
VICK m1s nieneBoit iaT¢opmbl Ha 6a-
3¢ 16-6GHTHOrO MHKPOKOHTPOJLIEPA
ST10F269 ¢ TakTOBOI yacToTO¥ 40 MIT1
(cm. puc. 10). Iltarpopma pacronaraer
asyms uHTepdercamu RS-232, aByms
CAN-uHTep(dericamu, HHTEPDEHCOM
Ethernet 10Base-T, uHTepdercoM rpa-
¢duueckoro gucruiess, Flash-mmaMsTeio
EMKOCTBIO 2 M6 1 O3V éMKOCTBIO 512 K6,
BCcTpoeHHBIM GSM-GPRS-mozemom u
9HEPIOHE3ABUCUMbIMH YaCAMH PEaJIb-
HOI'O BPEMEHH.

Kparko omnuiieM HIPHHIUIIHAIBHYIO
CXeMy IeJeBOH IIaT(OpPMBI
puc. 11, 12).

MuxkpoxoHTposuiep DD1 B pabouem Ba-
PHAaHTE BBITOIHSAET IIPOTPAMMY U3 CBOEH
BHYTPEHHEH MaMATH IPOrpamm, HO IS
LieJIEH OTVIAIKK B CXEME ITPEAYCMOTPEHO
O3V 6onpmon émkocta (512 K6) DD2,
Ky/Jla MOKHO 3aTPy3UTh OT/IaIOYHbIH Ba-
PHAHT IIPOIPAMM BMECTE C MOAYJIEM OT-
Jagguka (OTIaJOYHBIA MOHUTOD). ba-
rogaps pasMElEHUIO NPOrpaMMbl B
O3V u 0T/1aI04HOMY MOHHUTOPY CIIEIH-
aJpHAsi MPOrpaMMa-oTaagYuk Ha PC
MOJKET YCTAHABJIUBATb B IIPOTPAMME

(cm.

KOHTPOJIZIEPA TOYKHU OCTAHOBA, BBINOJI-
HATH €€ IO maraM, IMpPoCMaTPpUBATbh U
HM3MEHATD COAEPIKMMOE BCEX PETHCTPOB
MHKPOKOHTPOJIJIEPA U TYEECK BHEITHETO

O3V. IIpu o6pameHuy K BHEIIHEMY
O3Y MK HCIIOIB3YET CaMBIF OBICTPBIK
16-6UTHBIN PEXUM PabOTHl BHEIIHEH
mHbL. 11 U3MEHEHHUsT 00JaCTH BBI-
TMIOJTHEHUS IPOrPAMMBL C BHYTPEHHEM
Ha BHEUIHIOIO HY’>KHO U3MEHHUTDb IIOJIO-
JkeHue nepeMbruku External bus enable
B I'pyIIIE IIEpeMbIyeK J4. Ipyrmamu mne-
pembruek J4, J6 Takke 3amaroTCs BCE
Ba)KHEMIINE mapamerpsl paborer MK
nepes CTapToOM IIPOrPaMMBbI  I1OCTE
cOHpoca: 94acToTa TAKTOBOI'O I'€HEPATO-
pa, TUII BHEIIHEW IIMHBI U €€ pas3ps/-
HOCTb, THUII YIIPABJICHHs BHEIIHEH M-
HOW, PEJKMM HAYaJIbHOH 3arpPy3KH U T.JI.
PesXxuM HAaYaJIbHOMH 3arPy3KH ITO3BOJISAET
3arpy3uTh BO BHyTpenHee O3V MK gan-
HBIC WIHU IIPOTPAMMY U 3aITyCTUTD €€ JO
TOro, Kak MK HaUHET BBITTOJTHATH COOCT-
BEHHYIO IPOrpaMmy. DTOT PEKHM HC-
IIOJIB3YETCA IIPU OTIAZKE U IIPOTPAMMHU-
POBAaHHMHU NaMATH IIporpamm MK.

J1s xpaHeHus (DanaoB U IPOIPAMM
noab3osaress B cpege VICK ucronnsy-
ercss BHemHsAA Flash-nmamsare DD3. B
3TOY MAMATH XPAHATCA (DAIBI CUCTEM-
HBIX HACTpoek, KoH(purypauuu VICK,
(darter crarnyecknx HTML- u WML-
CcTpaHuI (UIsT JOCTyIa C MOOMJIBHBIX
YCTPOHCTB), rpaduKa, *KypHaIbl CHC-
TEMHBIX COOBITHI | T.JI. JInHeHHasA aii-
JIOBas CUCTEMA, PEAIM30BAHHAA B 3TOM
IIaMATH, O0E€CIICUUBAET OYEHD OBICTPHIN
JOCTYT K JAHHBIM, TAK KaK B HEH MCKITIO-
geHa (pparmenTaumsa. Ho npu aTrom Ha
OJTHOM JIOTHYECKOM paszee (haiaioBOH
CHCTEMBI Ha 3aITHCh MOJKET OBITh OT-
KPBIT TOJABKO OAWH (paii. DTa TPYyA-
HOCTB IIPEOOIEBACTCS CO3JaHHEM JI0-
CTATOYHOTO KOJIHYECTBA JTOTUYECKHX
pa3aenos.

Hainmgue TOIbKO OZHOI'O BCTPOEHHO-
ro UART BBIHYAW/IO IPUMEHHUTD JJOIIOJI-
HUTEeAbHBIM BHemHuil UART DD4.
Hcnons3oBanue japarisepa USB-unTep-
derica DD9 66110 IIPOAMKTOBAHO JKeJla-
HHEM YyCKOpHUTDH 06MeH ¢ PC.

MuKpOCXeMa 4aCOB PEATbHOIO Bpe-
MeHH DDO6 mpu OTCYTCTBHH HaIIpspKe-
HUS TUTAHUA MO EP/)KUBACT XOJ, 4aCOB
oT nuTHEeBOH 6araperiku GB1. E€ pecyp-
ca JOJDKHO XBaTaTh Ha 10 jIeT aBTOHOM-
HOI pa6oThl. TOYHOCTH X012 YACOB IIPH
YKa3aHHOH MapKe KBapIeBOIO Pe30Ha-
TOPA — OKOJIO HECKOJIBKHX CEKYHJI, B Me-
CAIL B Ty WX UHYIO CTOPDOHY B 3aBHCH-
MOCTHU OT TEMIIEPATYPBI OKPYKAIOIIEH
CpeJIbL.

Ha muxpocxeme DA1 cobpan ysen
BHEIIHETO COPOCa, BHEITHUI CTOPOKE-
BOM Ta¥MIMEpP M CXeMa IPEIyIIPEKICHHSI
O CHMDKEHMH HATIPSUKEHUS ITUTAHMSL
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Puc. 11. Cxema npoueccopHoro Moayns yenesoi nnargopmbi

DD7 u DD8 saBasAIOTCA (PU3HUYECKHU-
mu aparisepamu muHbBl CAN. [lnHe
CAN MHOTHE 3KCIIEPTBI IIPOYAT POJIb
mocjeqHeN KOHKYPEHTOCIIOCOOHOM
«II0JIEBO¥I» HIMHBI ITOCJIE TOT'O, KaK 3Ta
o6acTp OyJET 3aBOE€BAHA MIHUHOM In-
dustrial Ethernet. Ho nmokyaa Ether-
net emé JOCTATOYHO JOPOT, MBI IIPH-
MEHSIEM JIJISI CBA3U C BHEIIHUMHU MOJY-
ssiMu BBOJa/BeIBOJA muHy CAN. DTa
MIUHA aTAPATHO PEAM3YET BCE JKU3-
HEHHO Ba’KHBIE (DYHKIIMH, KOTOPBIE,
Hanpumep, B RS-485 npuxoamioces
BBIIOJIHATH IIPOrPAMMHO: KOHTPOJb
LIeJIOCTHOCTH, KBUTHPOBAHHE, IIO-
BTOPHBIE II€pEfAYuH, APOUTPAK U T.JI.
IBa CAN-uHTEp@EHCca IIO3BOJIAIOT
MPEBPATUTH YCTPOHCTBO B IOBTOPH-
TEJIb WJIH IPEOOPA30BATED IIPOTOKO-
noB s cerert CAN. Ha npuxkiaagHom
ypoBHe st pa6oTel 1o CAN 6bLT HC-
nonbp3oBaH 1nporokoa CANopen,
KOTOPBIM IIPHMEHAETCI BO MHOIHUX
OPOMBIIUIEHHBIX KOHTPOJJIEPAX U
MO//IEPXKUBAETCS MHOTUMH YCTPOMCT-
BaMH U MOJY/ISMH BBOZA4/BBIBOJA.
CANopéen MHTEPECEH TEM, YTO B PEIKU-
Me o6MeHa B PEaTbHOM BPEMEHH OH

HE BHOCHUT HHKAKHUX JOIOJHHUTEIb-
HBIX 3aTOJJOBOYHBIX HJIH CIYKEOHBIX
IaHHBIX B rmakeTsl CAN, KaK 3TO OOBIY-
HO IIPUHATO B CTEKAX CTAHJAPTHBIX
IIPOTOKOJIOB, TAKHM OOpa3oM HH-
CKOJIBKO HE CHIMJKAasl IIOKA3aTEIHN CKO-
pocTtH nepegadu JaHHbIX 110 CAN.

GSM-MOyIb — HENPEMEHHBIN aTPHU-
Oyr M2M-cucreM. Ha cxeme IpuMeHEH
GM47. Ero xapakrepHas OCOGEHHOCTb B
TOM, YTO OH, KAK ¥ MHOTHE ITIOJOOGHbIE
MOJTY/TH, UM€EET HECTAH/IaPTHBIEC HAIIPs-
JKCHHUS ITATAHUS U UMITY/IbCHBIH PEKUM
MOTPEOGIEHUST MOUTHOCTH, YTO BBIHYK-
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JaeT IPUMEHATh OT/EIbHBIC CTAOWIHN-
3aTOPBI HANIPSDKEHUS U CXEMBI COIVIACO-
BAHUS YPOBHEN CUTHAJIOB.

Yepes paszpém MOD1 k cxeme moj-
KJII0OYA€TC BHEIIHHUH MOJAY/Ab HHTEpP-
derica Ethernet. BHEITHHI MOy/Ib MO-
JKET OBITH BBIIIOJTHEH IO PAa3HBIM CXe-
MaM; JOCTYII K HEMY OCYIIECTB/ISAECTCS
gepe3 8-OMTHBIM NapaUIC/JIbHBIN HH-
tepdetic. Ethernet B cucTteme HCIIOJIb-
3yeTcs /1A CBA3H C YAAJIEHHBIMH KJIMEH-
TAMM WIH CcepBepaMu 4depes3 Internet.
Ina pa6orel depe3 Internet ObLI BbI-
Opan crek nporokonos TCP/IP u3 ot-
KpbITOro npoekra OpenTCP [6]. s
aganTauuu OpenTCP 1o KOHKPETHYIO
wiatpopmy TpeOyeTCs JIUIIb JOIMHUCATD
IPOTPAMMHBIN ApafBep /JIs1 KOHTPOJI-
aepa Ethernet. B HameM ciygae 31O
aparisep gasa yuna W3100A dupmer
WIZnet.

Pazpém LCD1 mpeaHasHadyeH I
NOAKIIOYEHUA TIpapuUyecKoro Iuc-
IUiess — B HAlIEeM CJIydae 3TO rpadude-
ckuii MoHOXpoMHBIH JKK-gucnien
AG240128BFIQW30-H c pa3penieHuemM
240 x 128. I'pacruyecKue JUCIIIEH TAKO-
I'O THUIIA JOBOJBHO JEIIEBbI, HO XapPaK-
TEPU3YIOTCA 3HAYUTEJIbHON HHEPLU-
OHHOCTBIO, IIO3TOMY B IIPOTPaMMeE JKe-
JIATEJIbHO MCIIOJIb30BATh MEXAHHU3MBI
Oy(epHU3UPOBAHHONH HPOPHUCOBKH.
31eCch MOKHO IIOPEKOMEH/JOBATDH H3-
BecTHBIN nakeT uC/GUI ¢pupmsr Mic-
rium, KOTOPBIH IIOJTHOCTBIO COBMEC-
THUM C HameH miatdopMoH.

Pazpém X1 mcnoams3yercs s HOJ-
KIIOYEHHs KIABHATYPBI U JOIOJHH-
TEIbHBIX (DYHKITMOHATBHBIX MOJTY/ICH.

Pa60oTa MHOI'OYHCJIEHHBIX JpariBe-
POB u MOAy/Ied Ha Halen mwiarpopme
KOOPJHHHUPYETCS IIPOCTOH OIEPALIUOH-
HOM CHCTEMOM PEAJTbHOIO BPEMEHU
(OCPB niau RTOS) uCOS-1I ¢pupMer
Micrium.

VICK B Hameu CUCTEME NIPEJCTABISIET
ogHy u3 3aga4 RTOS uCOS-II. [li1s1 kom-
MYHHKAILIUM CO CpeJoH pa3paboTKu
iCon-L KOHTPOJIIEP MOKET HMCIOJIbB30-
BaTh 60 RS-232, nu60 Ethernet. B ka-
4eCcTBE TPAHCIOPTHOTO IIPOTOKOIA IIO
RS-232 VICK ucrnionesyer DIN 66348, a
no Ethernet — mpOTOKOJ HAa OCHOBE
IP/UDP. IToBepX TPAaHCIOPTHBIX IPOTO-
KOJIOB PE€AJIM30BAHBI IIPUKIAHBIE IIPO-
TOKOJIbI B3aUMOJEHCTBHUA CO CPenou
paspaborku iCon-L, o6MeHa dartamu
1 paboOThI B PEKMME KOMaHAHOM CTPO-
K. [I71s1 60abmIei THOKOCTH TOTIOIHH-
TEJIBHO OBLI peaJin30BaH OOMeH (ariia-
mu yepes Ethernet mo nporoxony TFTP.
JIJIs HACTPOHMKHU PabOYMX MAPAMETPOB

KOHTPOJUIEPA, HE CBSI3AHHBIX C CHUCTE-

Moit iCon-L, 6bUT BBIOpAaH MPOTOKOJI

HTTP, n0o3BOMAIONMINIT B3AUMOEHCTBO-

BaTb C KOHTPOJUIEPOM Yepe3 OOBIYHBIH

web-6paysep.

I pa3zpabOTYUKOB BCEIZA BAYKHBI
U PEL, TO3BOJAIONINE OLICHUTD PECYP-
CBI ITAMATH, TpeOGyeMble UL pPean3a-
IIMM CUCTEMBI Ha 1IEJIEBOH IUIaT(hOpPME.
[IpuBeEM HECKOIBKO BETUYUH, XAPAK-
TEPUIYIOIIUX PECYPCONOTPEOICHHE
VICK Ha HameH mwiatgopme:
® 00BEM MOCTOSHHOM MAMSITH, 3aAHH-

maembiit syipom VICK, — 39 K6;

® OOBEM ONEPATUBHOHM NAMATH I
VICK, He BKJIIOYass KOMMYHUKAITUOH-
Hele 6ydepsr, — 1,8 K6;

® OOBEM IIOCTOSTHHOM IIAMSITH, 3aHHU-
MaeMbIli KOJOM 157 (pyHKIHOHAb-
HbIX 0;10k0B VICK, — 29 K6;

©® OOBEM NAMATH 11T KOMMYHHKAITHOH-
HBIX 6y(epoB H 06IACTE, COEePIKa-
IUX JAHHBIE IIOJB30BATEIBCKUX
nporpamm, — 56 K6.

i cpaBHEHUs NPUBEAEM JAaHHbIE
RTOS uCOS na Hanie mwiargopme:
® 0O0OBEM IOCTOSTHHOWM ITAMSITH, 3aHU-

maembii RTOS, — 11 K6;

® OOBEM OIIEPATHUBHOM NaMATH IS
RTOS, BxIIO4Yass CUCTEMHBIE CTEKH
s 8 3amay, — 3,3 K6.

s pa3pabOTKU IIPUMEHSIICT KOM-
nuiAaTop TASKING g ST10 Bepcuu 7.5.
Kaxk nokazano, VICK TpebyeT J0BOIBHO
CKPOMHBIX PECYPCOB, KOTOPBIE MOKHO
JIOTIOJTHUTEABHO COKPATHUTHh 34 CYET
ONTUMHU3AIMH COCTABA OHOJIHUOTEK U
CEPBUCOB AApa. Bcé mnporpamMmmHoe
obecrieyeHue sl HameHd 1miaTdopMbl
pasmMecTHiiocs B 256 K6 BHYTpEHHEH
Flash-mamsrru ST10F269.

He meHee BaKHBI UIs1 Pa3paboTyuKa
mapaMeTprl, XapaKTEPHU3YIONIUE OBICT-
pozaerictBue cucreMmsl. 3aech VICK Tak-
K€ ITOKA3BIBACT HEIJIOXHE PE3YIbTATHI:
® BBIOOPKA CCBUIKM Ha OYEpPEeTHOH

(dyHKIMOHANBHBIA 610K (PB) 1 me-

penada emy ynpasjaeHus — 2,2 MKC;

@ BpInoJHeHUE OB CIoXKeHus IByX Ie-
PEMEHHBIX THNA JIHHHOE IIEI0e,
BKJIIOYAA Iepeiady apr'yMEHTOB U CO-
XPaHEHUE PE3yIbTaTa, — 4,5 MKC;

e BrInnostHEHHE PB yMHOMXEHUSA ABYX
IIEPEMEHHBIX THUIIA JUIMHHOE IIEJIOE,
BK/IIOYAsA IIE€PEJAdy API'YMEHTOB U CO-
XPaHEHHUE Pe3yabTara, — 5,9 MKC.
HyXHO 3aMETHTh, 9YTO KO BPEMEHH

BBIIIOJTHEHUS KKI0r0 @B nqo6asisiercs

BpEeMsI BBIOOPKH CCBUIKH HA TOT OJIOK C

nepeaayden yrpasiaeHus. [Ipu BeIoiHe-

HUH IPOCTBIX GJIOKOB OGOJIBLIYIO YACTh

3aHUMAET BPEMsI BBIOOPKH apPTyMEHTOB

U COXpaHEHHUs pe3yabraroB. Ilosromy
JUIS TIOBBIIMIEHUST OBICTPOJECHCTBUA B
IpPOrpaMme IeIeCO06PA3HO UCHOIb30-
BaTh OOJI€e CJIOKHBIE OJIOKH, BBIIIOJI-
HSIONHUE I[ENOYKH orepauui. Beibop
saapa ¢ 6o1ee GBICTPLIMUA ONEPATTUAMUA
HA/l JJIMHHBIMM YKa34aTEJIAMH TaKKe
CIIOCOGCTBYET TMOBBIIICHHIO OBICTPO-
JIEUCTBHS.

IIporpaMma IOJIb30BATE/IA HA Lieje-
BOH 1wIaT(OPME OOBIYHO BBLIIIOIHAETCH
HUKIHYeCKH. [101b30BaTEIb CAM BBIOH-
paer BpeMs IIUK/I4 U OTPAHUYEH TOJIBKO
MHHUMAJIbHBIM 3HAYECHHUEM JTOH BEJIU-
4uHBL. EC/IM LIIUK/I BBIIOJIHAETCA PAHb-
1€, TO OH NMPHOCTAHABINUBAETCS /IO HC-
TEYEHHSI YCTAHOBJIEHHOI'O BPEMEHU
IIUKJIA ¥ BHOBB BBITIOJHAETCA C HAYaJIA.
Tlopspok BemonHenuss Pb B nnporpam-
M€ YCTAaHABIMBAETCA CAMOM CPEJOM
iCon-L Ha ocHOBE MH(MOPMALIMH O CB-
3AX MEXAY 6JIOKaMH, OHAKO IOJIb30Ba-
TEJIb IIPU HEOOXOAUMOCTH MOXKET €ro
M3MEHUTH. B HaIIEH 11e71eBO 11aTdop-
M€ MUHHMAJIbHAS JIJTUTEIBHOCTD ITUKIA
BBIIIOJIHEHUS IPOTrpaMMbl pasHa 10 mc.
3a Takoe BpeMs, HalpuMep, KOHTPOII-
aep MoeT u3MeHuThb 1o cetu CAN co-
crosiHue 720 aHaJIOI'OBBIX BBIXO/I0B WIU
5760 mUCKpeTHBIX. BbIGOp TAKOM TH-
TEJIBHOCTH SIBHJICS KOMIIPOMHUCCOM Me-
Ky TpeOyeMbIM OBICTPOJECHCTBHEM
IIOJIb30BATEIBCKUX TIPOTPAMM H KO3(]-
(PUIIUEHTOM HCIIOJIb30BAHHA MMM BbI-
YHCIUTEIBHBIX PECYPCOB IIPOLECCOPA.
IIpu Takom 6a30BOM ITUKIIE OKOJIO 2,5%
IIPOLIECCOPHOIO BPEMEHH YXOJHUT HAa
ob6cayxuBanue ceppucos RTOS. Ilpu
YMEHBIIEHUH [UIMTEAbHOCTH IIMKJIA
goass BpemeHH, oTrHHMaemas RTOS,
YBETMYHUBAETCSA, COKpaImas obiee Jo-
nycrumoe konudectso @b B 1onb30Ba-
TEJIBCKUX IporpaMmmax. Ecim 1moabp3osa-
TEAbCKAsI IIPOIPaMMa BBIIOJHACTCA
JIOJIBIIIE, YEM JUTUTCS GA30BBIH LIUKJL, JIA
Kakue-mu60 cepsuchl RTOS HaunHaOT
OTHHUMATh CJIUIIKOM MHOI'O BPEMEHH,
ucroaHsromui mogyas VICK cpasy ke
OTIIPABJISIET COOOIIEHUE O HEXBATKE BbI-
YHCTATEIBHBIX PECYPCOB B cpeny iCon-
L. KpomMe TOro, Ha HameH HeJIeBOU IJIaT-
dopme mpesycMOTPEHA BO3MOKHOCTD
reHepanuu guHamudeckux HTML-crpa-
HUL, ¢ UHPOPMALMEH O COCTOAHHU U
NOTPEOISIEMBIX pECypcax BCEX 3a4a4
RTOS, 1mo3BOASIONIAS JAUCTAHIIMOHHO
gepe3 Internet JUArHOCTUPOBATH BO3-
MOJKHBINA Je(HUIIUT PECYPCOB — KAK BBI-
YHCTUTETBHBIX, TAK M TTAMATH.

Kax y’ke TOBOPHJIOCH, JJIsI BCTPAHUBaE-
MO CHCTEMBI, BEPOSITHEE BCETO, IIOHA-
JOOGUTCA CO3JaHUE JOIIOJHHUTEIBHOIO

WWW.SOEL.RU
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Ha60opa (PYHKIIMOHAJIBHBIX OJIOKOB,
ob6ecreunuBalOMUX (OYHKIHUH BBO-
J1a/BBIBOJIA JIJIsI KOHKPETHOM ILIaT(dOpP-
MbI, KOMMYHHKAIIMOHHbIE (DYHKIMU H
1. Co3manue HOBbIX ®Bb B iCon-L —
IIPOIIECC CPABHUTEIBHO HETPYIHBIN.
JIJIst 3TOTO CIYKUT HAOOP MHCTPYMEH-
TaJbHBIX cpeacTB MFB.
OYHKIMOHAMBHBI 610Kk B iCon-L
NIPEACTABIAETCA TPEMS IPOTPAMMHBIMHI
ABTOHOMHBIMH KOMITOHEHTAMHM: MOJY/IEM
BU3YaJIbHOTO npescrasneHus b B cpene
iCon-L (aBou4HbBIH (DAl ¢ pACIIMPEHU-
€M .MmCO), MOJAyAEM /I CHUMYJIAIIUN
dynxmonuposanys OB (MCIOTHAEMbII
B Windows aitn ¢ pacmmpenuem .dll) u
moayns OB s 1eseBoM 11aT(hOpPMBbI
(mcxomupnt TekeT Ha CH win 6ubamore-
Ka, TOKIIOYAECMbIEC HA ITAIle KOMITWIIA-
Ui U COOPKH MCHOIHAEMOIO MO/
JUISI 1IeJIeBOM Tw1aThopMmbl). Bee Tpu KoM-
TIOHEHTA ABTOMAaTHYECKH I€HEPUPYIOTCA
P IIOMOIIM MHCTpymMeHTa MFB mu3 on-
HOT'O HCXO/JTHOT'O TEKCTA, HAIIMCAHHOI'O HA
CHEIUATBHOM THOPHUAHOM s3bIKe PSL.
DTO JOBOJIBHO IIPAKTUYHBIM BapHAHT
cozganus PB, MOCKOIbKY MPH CPABHU-
TEJIBHOU Ipocrore PSL, HamoMuHaromne-
ro Pascal, oH NMO3BOJISIET OIMCATL BCE
acnekTsl oseieHuss Ob B OJHOM TEKCTO-
BOM MOJyJIE U CI€HEPHPOBATH HEIIPOTH-
BOPEUYHBHIE TPOI'PAMMHBIE KOMITOHEHTHI
®B. MFB 1 renepanuu dll-ariios muc-
IOJIB3yeT cpesy pas3padoTku MS Visual
C++. B PSL MOXXHO HCIIO/IB30BATh OOra-
TBIM HA60p (DYHKIUH /I PHCOBAHHUA
rpadugeckux anemMeHTOB OB, BBIIO/IHE-
HUS MATEMATHYECKIX 1 JIOTHYECKHX OIle-
pPAIii, BBI30BA BHEIMHUX (DYHKIMI M3
dll-¢pariios, nepexsara COOBITHIL, PAGOTHI
C TIapaMeTpaMy U JAaHHBIMU U T.J. ABTO-
MATHYECKas TEHEPAIMs IPOrPaMMHBIX
mozysiert OB i nesreBor rwiatopMbl He
O3HAYAET, YTO X HEJIb351 HAITMCATh BPy4-

HyI0 Ha Cu nin Accemosiepe. Mbl Tak U 11O-
CTYIIW/IH, KOorga paspabareiBaau Db,
IIPECTAB/IIIOMMIT COO0M BHEIIHUE MO-
JIy7Tb BBO/IA/BBIBO/IA, MOJKIIOYEHHBIN 110
cetu CAN. CreHepHPOBAHHBIN TEKCT OBbLI
HCIIOIB30BAH KaK MIA0JI0H C IPUEMOM U
BO3BPATOM IIAPAMETPOB, 4 CAMO TEJIO
(DYHKITUH TIEPEITHUCAHO C UCIIOIb30BAHU-
€M CepBHCOB, npeaocrassieMeix RTOS.
TakuM 06pPa30M, 6bUT BBITOTHEH OJIOK, OT-
npassonui coobmenus no CAN co-
rnacHo crangapry CANopen ¢ UCIOIb30-
BAaHUEM OYEPEIH COOOIIEHUN BMECTO
OOBIMHOTO MEXAHU3Ma, UCIIOIb3YIOIIErO
Pasre/sIEMYIO IAMATh, YTO CIKOHOMMJIO
PpeCypChl IPOLIECCOPA U YIPOCTHWIO IPO-
I'PAMMHPOBAHHE I KOHEYHBIX I10JIb30-
BaTEJICH.

PazpaboTyukaM NPeJOCTABISIOTCSA
IIUPOKHE BO3MOKHOCTHU IIO M3MEHE-
Hulo nosegenus Ob B cpene iCon-L npu
ITOMOIIY BBI3OBOB IIOJIb30BATE/IBCKUX
dyuxkiui u3 dll-arnos B OTBET HA Pa3-
JIMYHBIE COOBITHS: IIEJTYOK MBI IO
®Bb, BcraBka/yganenue OB, crapr/ocra-
HOB IIpOrpaMmsl U T.J. Iloabp3oBaresnb-
CKHe (DYHKIIUU MOT'YT BBI3BIBATH IIPOU3-
BOJIbHBIE JUAJIOTH, IIEPEAABaTh U IIPU-
HUMATh JAHHBIE U mapaMeTpel B OB,
BECTH JKYPHAJIBI COOBITHH U T.J. Taroke
pa6oroii @b B iCon-L MOryT ynpasiairb
BHEIIHHE IIPOTrPAMMBI — IIOCHLIAs CIIe-
I[IHAIBHBIE COOOIIEHUSI B OKHO 000I04-
ku iCon-L.

s narerpanuu B SCADA-nakeTsl
cucrema iCon-L npepocrasasier OPC-
CepBeEp — IPOMEKYTOYHOE IIPOIPAMM-
HOEe O0ecCledyeHue, BBIIIOJIHEHHOE C
HCITO/Ib30BaHHEM TexHosoruu OLE, pa-
ooraroniee B cpeae Windows U 3aHH-
Maronieecs nepejgadent Jausbix or IVIK
B SCADA-nIakeTsl 1 OOPaTHO.

Ecnu Takoe peleHue CIHUIIKOM J10-
poro, TO 11 B3AaUMOJCHUCTBUA C 1ieJie-

BOM TIATMOPMOH MOKHO HMCIIOJIB30-
BaTh MPOTPAMMHBIE MOAyIU Ha CH U3
sapa VICK st o6MeHa 110 MPOTOKOJTY
DIN 66348, cO BCTPauBaHUEM UX B COO-
cTBEeHHBIE NTporpammel Ha PC. B nenom
Hjies MCIOJIb30BAHUA CPEACTBA BHU3Y-
AJIBHOM Pa3paboOTKH IPOrpamMm ceos
onpaszaia. [Iporpamma B iCon-L 6bICT-
pee
COKpPAIIAETCsl KOTUYECTBO I'PYOBIX JIO-

pEegaKTUPYETCs, 3HAYHUTEIBHO
T'MYECKUX IIPOMAXOB B JIIOPUTMAX, 4
YHCIO0 CHHTAKCUYECKHX OMMOOK IIO
CPaBHEHMIO C Pa3pabOTKOM IPOTrpamMm
Ha CH CBOJMTCS K HYJIIO. BO3MOXXHOCTD
JHUCTAHIIMOHHOM OT/IaJKHU yepes Inter-
net Takke AAET MHOIO IIPEMMYIIECTB.
OrneyaTaHHas KOIMsA IPOrPaMMBI U3
iCon-L cama 1o cebe MOXKET SIBISATBCSA
OTIIMYHOMN JOKYMEHTALIMEN, MOSCHAIO-
med anropuTM (PyHKIHOHHUPOBAHUA
CHCTEMBI, U30aB/IsIA OT JOIOJIHHUTEID-
HOU PYTUHHOH paboThL. 3aKa34HUK TAK-
JK€ MOJKET IPHUHATH ydacTHE B CO3Ja-
HUHU IPOTrPaMMBL JIerde pemarTcs Bo-
npocel noagep:xku I1O. B ariosyio
CHCTEMY LIEJIEBOM IUIAT(HPOPMBI MOXKHO
3arpy3UTh CaM IPOEKT IIPOTPAMMBI B
iCon-L, 9TO6BI BOCCTAHOBHUTD €T0O B CITy-
4yae HeOOXOAMMOCTH, HE UCTIOIb3Ys ap-
XHBOB.

OJHUM CJIOBOM, TE€XHOJIOTHS BH3Y-
AJIBHOM Pa3pabOTKHU HACTYIIAET HA BCEX
HanpasiaeHuAX. M pas3paboTyukam
OCTA€TCA TOJABKO HE YHYCTHUTH IIAHC
MOAHATL IIPOM3BOJUTEIBHOCTE CBOETO
TpyZa emé Ha OAHY CTYIIEHb.

JIUTEPATYPA
. www.mathworks.com.
www.ilogix.com.

www.iar.com.

N

. www.3s-software.com.

N

www.pro-sign.de.

. WWW.opentcp.org. @

[©)

HoBas kKomnbloTepHas
nporpamMmma
nogpaxaert nogam

CoTpyaHuky JIMAcKoro yHusepcuteTa
(BenukobputaHusa) cO3[4anu HOBYHO Mpo-
rpaMMy «UCKYCCTBEHHOrO MHTENEKTa», Ko-
Topas, Habnogas 3a NoabMu, CMorna uay-
YUTb MpaBusia NPOCTENLLIEN UIPbI.

Pa6ota CogVis (Takoe HassaHwe pamu
y4éHble CBOeli paspaboTke) OCHOBaHa ,Ha
aHanuse BU3yasibHOM MHopMaLmy, nepesa-
BaeMOli BUOEOKAMEpOW, a Takke ayamocur-
Hana, CHYMaemMoro MMKpohoHamu. B xohe
vccnefoBaHus Jo6poBOsbLAaM 6bIr10 npeg-
JIOKEHO CbIrpaTb HECKOMbKO Pas B «KameHb,

HOXHWMLBI, Bymara» npu NOMOLLUY creuuarnb-
HbIX KapTO4eK C 1306paXKEHMAMMU COOTBETCT-
BYIOLLMX MpeamMeToB. Pesynbrat urpbl npu
3TOM 0ObABAANCA BCYX. CorocTaBvB 1306-

paXeHWsi Ha KapToyKax C AENCTBUAMM Urpo-

KOB 1 X hpasamy, KOMIbIOTED YEpes HeKo-

TOPOE BPEMSi CMOT OObSBAATL UTOTU OYEPEL-

Horo payHga, — coobLuiaet New Scientist.
Mo cnosam OAHOr0 U3 uccnegoBaTenen,

paboTy nporpaMMbl MOXHO CPaBHWUTL C MO-
BefleHnem pebeHka. AHasiormyHo TOMYy, Kak
[VTS NbITAETCS NOBTOPUTL [ECTBIA B3POC-

nbix, CogVis noapaxaeT NoBeaeHuIo Noaeii.

lMpy 3TOM paspaboT4MKX MOCTapasuch OT-

Kaﬂ3yaTbCﬂ OT CIIOXHbIX MPOrpaMmHbIX anro-

 BAMSIHUE Ha JarnbHelillee pasBuUTVe CUCTEM
~ LLee Bpems COTPYOHUKU JIMACKOrO YHUBEPCU-

~ UrPbl B KPECTUKN-HONUKA U LLIALLIKW. He vcknio-

PUTMOB, 3aMEHUB UX pearibHOW MHdopma-
unein, nony4aemMown B Xxofe HabnogeHus.
HecMoTps Ha TO 4TO BO Bpemsi 3KCrepumMeH-
Ta CogVis n3dyyana npaswna 0gHON U3 cambixX
MPOCTbIX UIP, Y4EHBIE YTBEPXAAIOT, YTO MOsy-
YeHHble pe3ynkTaThl MOTyT OKasaTb OrPOMHOE

«/CKYCCTBEHHOr0 WHTennekTa». B 6nwkait-
TeTa HamepeHbl 06y4nTb CogVis npaBunam
4eHo, 4To MmeHHo CogVis mocnyxut 6asoi
NS caMoafanTUpYIOLLVXCs NporpamMM ynpas-

TeHus poboTamu.
http://science.compulenta.ru/

COBPEMEHHASA SINEKTPOHKVIKA ¢ Ne 2 2005

WWW.SOEL.RU

75




76

COBbITUSA

BbicTaBKa-KOHiepeHUus
ElectronExpo B GCankr-lletepéypre

COCTOAANACh

21...22 cheBpans 2005 r. B BbICTaBOYHOM Komnekca JleHakcno B MaBaHu
npotuna BbicTaBka-popym ElectronExpo. B pamkax coopyma 6binu
nposeaeHbl 10 cemuHapoB u 1 KoHepeHUus.

ITOCKOIBKY 110 3aMBICTy OPraHHU3aTO-
POB KTIOUEBYIO posib Ha ElectronExpo ur-
paa UMEHHO KOH(epeHIsA, €€ ITpoBeie-
HHIO U ObUIO yJ€JIEHO OCHOBHOE BHMMA-
Hue. M 370 OnpaBAaHHO: BEJb UMEHHO
BO3MOKHOCTB IIOOOIIATHCS C KOJUIETAMU
M IIOJTyYHTh MAKCUMYM HOBOH I10JIE3HOM
UH@OPMAIIMHM TIPUBJIEKAET MPO(heCcCHO-
HQJIOB HA BBICTABKH. A TEM /IS OOIIECHUSA
obU10 IpegocTaTouHo. OAO «CBeTiaHa,
HAIIPUMEDP, BO BTOPOH [€Hb BBICTABKH
NPEACTABWIO IPOIPAMMY JOKIAJ0B 1O/
obuM HaspaHueMm <«HoBeHIIMe TEeXHO-
JIOTUH POCCHUMCKOM 37IEKTPOHMKI». ITpe-
3EHTALIUM IIPOXOJMIN IIPAKTUYECKH He-
IIPEPBIBHO B TE€UYEHUE BCEro JHsA. HMHTe-
PECHBI VIS CHELHMATIHCTOB ObUIM U TPHU
MPE3EHTALNH, IIPOBEIEHHbIE KOMITAHHUEH
ITPOCO®DT. OcO6BI¥ MTHTEPEC BBI3BAI PAC-
CKa3 O IIPOrpaMMHPYEMBIX JIOTHYECKHUX
marpuniax (FPAA) ¢upmbl Anadigm —
HW/ICAIbHOM HHCTPYMEHTE 11 IIPOEKTHU-
POBIIMKA aHAJOTOBBIX M aHAJOT'OBO-
IU(POBBLIX YCTPOKCTB CAMOIO PA3HOIO
HazHadyeHud. Kak OTMETWIN IOCIE Bbl-
CTaBKHU CIIEIHAJIUCTBI KoMmnaHnuu [TPO-
CODT, OTHOCHUTEITBHO HEGOBIIOE KOIH-
4ecTBO ItocetuTenei popyma (Iopsjaka
IATUCOT YEJI0BEK) C JIMXBOM KOMIICHCHU-

POBAJIOCH UX KAYECTBCHHBIM COCTABOM.

®upmel «JIunonk> U «CHPHUHT-DIEKT-
POHHKC» IIPECTABIIN HA BBICTABKE 000-
pyAoOBaHHUE U MEGEIID /TSI KOMIUIEKCHOTO
OCHAUIEHHMA PA00YMX MECT PATUOMOH-
TaKHUKOB; 3AO «MIMTEX» — 3KCK/ITIO3UB-
HBIH MPEJCTABUTEIb TEPMAHCKOM (pup-
mpl ODU Connector Systems — IIpe/icra-
BHJIO IITUPOKUH ACCOPTUMEHT PA3bEMOB
U COEIUHUTEICH IS JIIOOBIX YCIOBUM
akcrutyatanun; OAO «OpbuTa» — oTede-
CTBEHHBIN IPOU3BOAUTED ITOJTYIIPOBO/I-
HHKOBBIX IIPUOOPOB U MPOAYKITHH HA UX
OCHOBE — IIPEACTAB/ISIO TOTOBBIE PELIe-
HUSL B OOJIACTH CHJIOBOM 3JIEKTPOHUKH;
OAO «CpemraHa» — O/IHO U3 CTAPEUIINX
POCCHUMICKHUX MPEJNPHUATHHI 3JEKTPOH-
HOI IIPOMBIIIUIEHHOCTH — COOCTBEHHYIO
MPOJYKIIUIO.
IIpecca Ha ¢opyme GbUIa IIPEACTABAECHA

ITOJTyIIPOBOJHUKOBYIO

KaK IIHPOKO MU3BECTHBIMH H3JAHUAMH —
«DJIEKTPOHHBIE KOMIIOHEHTBI>, «PEMOHT
JIEKTPOHHON TEXHHUKW», «</KuBas 3JICKT-
ponuka Poccun», «<KOMIIOHEHTBI U TE€X-
HOJIOTHH», — TAaK ¥ HOBBIM MHTEPECHBIM
SKypHaTI0M «COBPEMEHHAA JIEKTPOHUKA>
uzparenbcTBa CTA, npeJHA3HAYEHHBIM
JUISL CLIELIMAJIUCTOB — Pa3padOTYMKOB Pa-
JMOIEKTPOHHOM aIllapaTyphbl.
CirygaifHBeIX IIOCeTUTENEeH Ha (popyme
He ObLI0, ITIOCKOJIBKY IIPHUIVIAIIEHUS Pac-

CBUIAJIUCh OPTaHU3ATOPAMH I10 TIIA-
TEJIBHO BBIBEPEHHBIM KPHUTEPHAM, BAXK-
HEWUIIUM U3 KOTOPBIX, O0€3yCJOBHO, fB-
JUICST TPO(ECCHOHATIBHBIN HHTEPEC K
325BJIEHHOM TE€MaTHKe. MHOTHE M3 I'OC-
TEH 3aPAHEE COIVIACOBBIBAIM C YIACTHH-
KaMH JIaTy U BPEMs CBOETO IIPHUXO/a,
9TOOBI MOCIYIIATh HHTEPECYIOIHE HX
BBICTYIUIEHHSL. COIVIACHUTECH, 60JIEE ITOITY-
COTHH YEJIOBEK B 34J1€ HA IIPE3ECHTALIMU B
PaMKaxX COBEPUICHHO HOBOTO (popyma —
3TO HEIUIOXOM UTOT U 337i€J1 Ha OyAyIee.

HTaK, YYACTHUKH OCTAJIMCh JOBOJIb-
HBI [IEPBBIM OITBITOM U U3bABMIIN JKE/IA~
HHUE MIPEICTABISATh CBOU KOMIIAHUH HA
ElectronExpo-2006. A gro xe roctu? He
YAUBHUTEIBHO, UTO OOJBHIYIO YACTh HX
COCTAaB/BUIM IHTEPCKUE CHEIUATHUCTDL
IIpucCyTCTBHE HA CTEHIAX JIIO/IEH, HA BbI-
COKOM YPOBHE CITOCOOHBIX OTBETHUTH HA
JIFO00OM TEXHHUYECKUI BOIIPOC, OTMEYa-
JIOCh TIOCETUTESIMM KAaK HECOMHEHHOE
JIOCTOMHCTBO 3TOr0 (hopyma. Kak u3Becr-
HO, B CaHkT-IlerepOypre u JIeHHHIpasic-
KO 00JIACTH COCPEOTOYEHO MHOKECTBO
OpeANPUATHH, 3aHUMAIOIUXCS paspa-
GOTKOM U IIPOU3BOJICTBOM H3/IEIHUI 060-
pOHHOTO HazHauyeHHsA. [ToaTOMy MHOIrHe
rocta (popyma ObUIM IIPEACTABUTESIMH
BIIK. BriostHE BEPOATHO, YTO B CHUTY AKTY-
ampHOCTU U151 CeBEPO-3a11aJTHOTO PETHO-
HAa TEMbl U IIPOSIBIEHHOTO HMHTEPECA B
JATBHEHIIIEM IIPHOPUTET OOOPOHHOM Te-
MaTHKU B (DOpyMe OyZIeT BBIIIIE.

K coxanenuio, o Mepe yBeJTUYCHHA
MacCIITaGoB JIOOO0rO MOJOOHOIO MEPO-

HHH“ ::i"til\ i ljuhwuhsm
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IIPUSATHS YI€IbHOE YHUC/IO TEXHUYECKUX
KOHCYJIbTAHTOB Cpeau pPabOTHHUKOB
CTEeH/JIOB CHIDKaeTcst. Ha cMeHy UM npu-
XO/IAT KOMMEPUYECKHUE CIIEIIHAIMCTEI, 3a-
YaCTyI0O HE CIOCOOHBIE JAaTh HHUKAKOHU
IM0JIE3HOM HMH(MOPMALIMH, KPOME CTOH-
MOCTH TOBapa. Bcé 6osiee MMUIKEBBIN
XapaKTep MEPONPHUATHA HAYUHAET OT-

ITyTUBATh OT HEIO HACTOAIIMX CIelya-
JmcToB. Hajleemces, 4To 314 y4aCTh MUHY-
et ¢popym ElectronEXpo u OH U BIIpEAb
OyAeT NPEeACTABIATh HUHTEPEC I Pa3pa-
00T4YuKOB. OpraHu3aTopsl (opyma He
3psl AKIEHTUPYIOT BHUMAaHHE HA €r0
PO(eCCHOHATBHOCTH, KAK CO CTOPOHBI
YYaCTHHKOB, TAK M CO CTOPOHBI TOCTEM.

COBbITUA

ITomaraem, 94TO 3TOT KPUTEPUU I103-
BOJIUT JE€PsKAaTh IUIAHKY MEPOIPUATHA
JIOCTATOYHO BBICOKO. IIpuriamaem Bac
na ElectronExpo-2006! WpeanbHbIe
KOHTAKTbI BO3MOKHBI, U MbI JOKAKEM
3TO Bam!

Opezanusamopst 8bICMABKLU

CEMMHAP NO NPOEKTUPOBAHUIO CUCTEM HA NMEYATHbIX MJIATAX

IIpurnamaem pyKOBOJUTENIEH U BEIY-
IUX CHEIIUAIMCTOB IIPHHATD y4aCTHE B
MEKIYHAPOAHOM CEMHHAPE IO IPOEK-
THPOBAHHUIO CHUCTEM HA II€YATHBIX IUIA-
TaX, KOTOPBI cOCTOUTCA 19 anpess
2005 r. mo azapecy: oreib «bargyr Kem-
IUHCKA MOCKBa», 321 «Brmagumup I & 1>,
yi1. bamayr, g. 1 (10 muH. or M. «<HOBOKy3-
HelKas»). CeMHUHApP POBOAUTCA COBME-
CTHO KoMmaHuen Mentor Graphics u eé
O(UIUATBHBIM  JUCTPUOBIOTOPOM  —
Megratec/Inline Group. Komnanus Men-
tor Graphics ABISE€TCA OJHUM U3 MHUPO-
BBIX JTHIEPOB B 061acTu CAITP 31€KTpO-
HUKH. [IUana3oH CpPEeICTB, Npeiarae-
MbIX Mentor Graphics, OXBaTBIBa€T BCE
OCHOBHBIE ITAIIbI IPOEKTUPOBAHMS U BE-

pudHUKAIIUY HHTEIPAJbHBIX CXEM,
IIEYATHBIX IUTAT ¥ CUCTEM — OT KOHIIETITY-
AJIBHOTO YPOBHA JJO IOJTOTOBKU IIPOM3-
BOJCTBA U3zieni. OHUM U3 HAlIpaBJIe-
HUI, B KOTOPBIX Mentor Graphics 3aHu-
MaeT JOMHHHPYIOIIEE IIOJIOKEHHE Ha
MHPOBOM PBIHKE, SIBJIIETCA IIPOEKTUPO-
BaHHE CHCTEM Ha IIEYATHBIX IU1aTax (32%
MHPOBOTI'O PbIHKA — JaHHbIE 32 2003 rozx).
Ha JaHHOM CEMHHAape KOMIIAaHMA IIPE/l-
CTaBJICHA BEAYUIMMH CIIEIHATMCTAMH,
KOTOPBIE C/IETAIOT 0030pP TEKYHIEro CO-
CTOSIHUSI IIO JJAHHOMY HAaIIPaBJICHHIO,
MIPOAHAIU3UPYIOT TEHJIECHUIMH PAa3BUTH
U 33Ja44, KOTOpbIE €Ilé IPEACTOUT pe-
mnTh. OTAEIbHBIE 3TANBL OyAyT IIpOAe-
MOHCTPHUPOBAHBI HAa PAaOOYMUX BEPCHAX

nakeros DxDesigner, I/O Designer, FPGA
Advantage, DMS, Expedition PCB, PADS,
HyperLynx, ICX u ap. Bce npeseHTanuu
COIIPOBOKJAIOTCA KAaYECTBEHHBIM CHH-
XPOHHBIM IIEPEBOIOM. B 3aK110ueHue ce-
MHHAPa JOKJIANYUKHA C YAOBOJHBCTBHEM
OTBETAT HA BAIlM BOIIPOCHI M IIPUMYT
Y4aCTHE B IMCKYCCHU. YJACTHE B CEMUHA-
pe 6ecruiarHoe. [IpoxuBaHuEe HHOTOPO-
HHUM Y4YaCTHHKAM HE€ IPEAOCTAB/LICTCA.
IIpeaBapuTe/IbHASL PETUCTPALMA y4aCT-
HHUKOB O0s132TE/IbHA.

ITo sonpocam npeosapumensroii pe-
ucmpauul 3aa60K 00PAULAMBCA NO
menegpony 095-787-5940 unru no anex-
mponHotl noume latyana@megratec.ru.
Konmaxmmnoe auyo J/loxoea Tamwvana
Onezosna.

CEMMHAPBI ®UPMbI « AJIKOH »

OO0 <«AIKOH» IIPOBOJUT CEPUIO Ce-
mMuHapoB 1..3 mapra 2005 r. B CaHKT-
ITerepOypre B BBICTABOYHOM ILIEHTPE
Cesepo-3anazna Pd.

1 mapra, BTOPHUK (2 3TaXK, 321 Ne 2)

11:15...12:00

doroymuoxurenu Perkin Elmer,
CPaBHUTEJIBHBIN AHAJIN3 IIPOAYKIIUH
Perkin Elmer m Hamamatsu.

12:15...13:00

Hoserimue pa3zpaboTKHU KOMIIAHHH
Philips. Kopepsl/aekoaepsl 11 CTaH-
napros MP3, MD, CD, MPEG-AUDIO,

AC-3, MPEG2 (DVD). OCHOBHBIE XapaK-
TEPUCTUKHU, IPHUMEPHI HUCIIOIb30BAHMSA.
14:15...15:00
O630p HOBO¥ MPOJYKIIMH KOMITAHUH
Murata. Kepamuyeckue JuH3bI Lumi-
cera, ONTHYECKHUE TPAHCUBEPDI U IpyTast

MPOAYKIIHSL.

2 mapra, cpeia (2 arax, 3au Ne 2)

10:15...11:00

IIpoxyknus Perkin Elmer s BbICO-
KOCKOPOCTHBIX JIMHUH OIITHYECKOMN
CBSI3H.

12:15...13:00

Cetoguoapl Cosmo: 0630p HOBOM
IPOJYKIIHH.

3 mapra, yersepr (1 atax, 3a1 4)

11:15...12:00

Hosernmue pa3padbOTKH KOMITAHUU
Philips: 16/32-pa3psiiHbIe MUKPOKOHT-
pomnepsl cepun LPC2292 /2294 njis aB-
TOMOOMJIBHOM TEXHUKH. BIO/KETHBIE
MHUKPOKOHTPOJIJIEPHI UISI UCIOJIb30Ba-
HUSA B IIOPTATUBHOM TEXHUKE,

Anpec BricraBouHoro unenrpa Cese-
po-3amaga P®: r. Cankr-IlerepOypr,
1w1. ITobenpl, 2 (CT. METPO «MOCKOBCKASI»).

bonee mnoopobuyro un@dopmaruro
MOACHO noayuums no mea. (812) 149-
4930, (812) 560-0321.
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NMPOCODT cTan oeULMANBHLIM AUCTPUELIOTOPOM KOMNAHUM CREE

C 1 suBapsa 2005 r. TIPOCODT cran
O(HUIUATBHBIM IIPEACTABUTEIEM KOM-
nmanuu CREE B Poccuu u crpaHax ObIB-
mero CCCP.

IITa6-xkBapTupa CREE u €€ OCHOB-
HO€ IIPOM3BOACTBO PACIIOJOXKEHBI B
Kammdopuuu, CIIIA. KoMnaxus paspa-
6GaTbIBaET CJIEAYIONIME OCHOBHBIEC Ha-
IIPaBICHUS:
® Microwave and RF — MUKPOBOJIHOBOE

H pagjuoOdYaCcTOTHOE HaIlIpaBICHHE.

OCHOBHas IPOJYKIIHSA — CUIOBBIC BbI-

COKOYACTOTHBIE TPAH3UCTOPBHI;

e Materials and Epitaxy — maTepuaisl 1
TO/JIOKKH ISl IIPOM3BOJICTBA TIOTY-
IIPOBOJIHUKOBBIX IPUOOPOB;

e LED Products —
npousBoacTBa SiC-CBETOAUOI OB, B

KPpUCTANIbL 1A

TOM YHMCJIE CyHEPBAPKOTO CBeYe-

HUS;

e Lamp Products — MOIIHBIE CBETOIH-
OJHBIE JTAMIIBI JUI1 PA3IUYHBIX IIPH-
MEHEHUH;

e Power Semiconductors — CHIOBbIE
MOJIYIPOBOJAHUKH. OCHOBHAsl IIPO-
aykuus — SiC Zero Recovery® — morr-
Hpie auoapl IMoTTku. B ckopom
BpEMEHU OYAYyT AOCTYIIHBI I KOM-
MEPYECKOT'O HMCIOJIb30BAHUS TaAKKe
cuioBble SiC-110JIEBBIE TPAH3UCTOPHI
M TUPHCTOPBHL.

DIEKTPOHHBIE KOMIIOHEHTBI Ha OC-
HOBe Kapbujga kpemHus (SiC) or kom-
nanuy CREE - yHUKaIbHAs1, HE UMEIO-
Iass aHaJoroB II0 COBOKYIIHOCTH
CBOMCTB NpOoAyKnHs. [IpakTH4eCcKu BO
BCEX OO0JACTAX NPHUMEHEHUS 3aMEHA
CTAH/IAPTHBIX KOMIIOHEHTOB Ha HX
SiC-aHa/jiord NPUBOJMUT K KAYECTBEH-

HOMY YJIY4YIIEHHIO CBOMCTB KOHEYHBIX
U3JIETUN.

BospméM, K mpuUMeEpPY, CHIOBbBIE BbI-
COKOBOJIBTHBIE Zero Recovery® quopabl
IIorTku. IIo xapakrepy IOBEJCHUA
3TH NPUOOPHI C IPUHUMIIHAIbHBIM OT-
cyrctBueM 3d@dexra 06paTHOTO BOC-
CTAHOBJIEHHUSI, 00JIa/IaIONHE BBICOKOM
PagHualMOHHON CTOMKOCTBIO, HAIIOMHU-
HAIOT JAMIOBBIE, TO €CThb OIM3KH K
yeaIbHbIM. K UX IOCTOMHCTBAM OTHO-
CATCS: CIIOCOOHOCTh PaboTaTh HA BbI-
COKHX 4aCTOTaX (€IUHUIBI Merarepir),
IIPAKTUYECKU HE 3aBUCUMBIE OT TEMIIE-
parypsl XapakKTEPUCTHUKH KPUCTAIA,
MOJIOKHUTE/IbHBIM TEMIIEPATYPHBIN KO-
a(pdunmueHT, paboToCnoco6HOCTb IPU
TeMIIEPATYPaxX IIOPsAJKA COTEH I'Pajy-
coB. brarogaps rpaMOTHOMY HUX IIPH-
MEHEHUIO B CBOMX Pa3pabOTKaxX BBl
CMOKETE 3HAYUTE/IbHO YMEHBIINTD I'd-
6apUTHI U3AETUH CUIOBOH 3JIEKTPOHH-
ku. IIpubopsr komnanuu CREE G6yayr
CaMbIM HaJEXHBIM 3JIEMEHTOM BalIEH
CXEMBI.

MBI IOHUMA€EM, YTO YHUKAIBHOCTD U
HOBH3HA NPOAyKTOB KoMmnaHuu CREE,
a Taxoke gepunuTt nHPOPMAIIHU IIPAK-
THYECKOT'O XapaKTepa CO3/al0T OIlpe-
JenéHHbIEe IPENATCTBUA A pa3pa-
OGOTYMKOB, KEJIAIOIMNX O3HAKOMHTBCA
c ux npuMeHeHnueM. Hageemcs, my61m-
Kalus IHKIA CTaTeH, JOKIAAbl U IIpe-
3€HTALIMU CIIEIMAJTUCTOB KOMIIAHUH
ITPOCODT Ha BBICTABKAX JaAyT BaM
JIOCTATOYHO MCXOAHOM MH(POPMAIIHH.
A 11 TeX, KTO 3aMHTEPECYETCS 3TOM
TEMOM BCEPHES, BCETJA K yCIyraM KOH-
CyJIbTAIlMH U IIOMOIIb B Pa3dpaboTKax

JI060TO YPOBHSI OT HAIIEH CIyKOBI

TEXHUYECKOHN nojjep:kku. Ha Hamem

CKJIaJle UMEIOTCA 06pPa3lbl MPOJYK-

IIUH, KOTOPBIE MBI TOTOBBI BAM ITPEROC-

TABUTb.

ITOMHMO METOJMYECKOH ITOMOIIH
pa3paboTyuKkaM, B HACTOSIIEE BpeMs
ITPOCO®PT roTOBUT K IPOMBIILIEHHO-
My IPOHU3BOJACTBY PsAJ COOCTBEHHBIX
TIPOEKTOB C MCHOJIb30BAHUEM IIPOJYK-
TOB CREE. Cpegu Hux:

@ Ha60p MOAY/IEH KOHTPOJUIEpA YIIPAB-
JIEHUS AKTUBHBIMU KOPPEKTOPAMH
koa(ddpunmenta momuoctu (AKKM)
MOIITHOCTHIO 10 1500 BT

@ NOJHO(YHKIIMOHAJIbHbBIHN
AKKM 1500 BT B HECKOJIBKHUX BapH-

MOZY/Ib

AHTAX UCIIOTHEHMS;
® JTUHEHKA MCTOYHHUKOB BTOPHYHOI'O
anexrponuranua ¢ AKKM, pesonanc-
HBIM IPEOOPA30OBAHUEM HAIIPSKEHUSA

U CUHXPOHHBIM BBIIPAMJICHHEM IS

IMUTAHMA YCTPOMCTB TEJIEKOMMYHHKA -

IUOHHOH aInaparypbl U IIPOMBbIII-

JIEHHOM aBTOMATHKH.

MBpbI nIpUIIalIaeM BaC K COTPyAHHUYE-
cTBYy! Pecypchl KOMIAaHUH U COOCTBEH-
Has IPOU3BOJCTBEHHAA 6432 IO3BOJIA-
10T [TIPOCO®PT 1m1aHupOBATH U OCyLIE-
CTBJISITb JOJTOCPOYHBIE COBMECTHBIE
TIIPOEKTBL.

B Hamie Bpems CaMbIf LIEHHBIN IIPO-
JIYKT — 3TO 3HAHHUE. MBI I'OTOBBI IIOJE-
JIATBCS UM C Bamu. IIpuxoaure ¢ 5 no
8 ampesig Ha BBICTABKY DKCIIODIEKTPO-
Huka B CK «Onumnurickum». Ilpumure
yuactue B cemuHapax ITPOCO®PT wu
OLICHUTE IIPE/I/IATA€MBIN HAMH YPOBEHbD
MOJAEPKKA Pa3pabOTIYHKOB!

Komnanus CREE 3akniouuna
¢ coupmown NICHIA
B3auMHOE naTeHTHoe
cornauieHue

Komnanna CREE ofbsBuna o 3akmnye-

HVUM B3aMMHOrO MATEHTHOro COornalleHus
cdumpmoit NICHIA B obnactu TexHonoruu 6e-
NbIX cBeToaMonoB. Nogpo6bHOCTU cornatle-
HUA  He pasrnawatTcs. [peangeHT
koMmnaHun CREE Yak Cso6oga (Chuck
Swoboda) 3asBun no 3TOMy MOBOAY:
«NICHIA paspaboTana NnMoHepHy TEXHOIO-
rmio B 061actu 6enbix CBETOAMOAOB, U 3a-
Kno4éHHoe cornatueHve gaét CREE pgoctyn
K 3TOW BblgatoLlenics TexHonoruu. B 1o xe
BpeMsi, CornalleHne npusHaéT MHTENIeKTY-
anbHyto cobcTBeHHocTb CREE u ykpennset

NMEEepCTBO 06eMX KOMNaHWii B 0611acTu Cee-
TOSMEKTPOHUKM >,

Benbie CU[
Kak aJibTepHaTuBa
JlaMnam HakKanvuBaHus

Komnanua CREE, Bxopsiias B «605b-
LIylo MATEepKY» NMPOU3BOAUTENIEN CBETOAM-
0[0B, 006bABMIA HA MEXAYHAPOAHOW KOH-
chepeHumn «CTpaterus ceeta», mnpoLues-
el B Havane cespans 3TOro ropga B
ropofe Burlingame (KanucopHus, CLUA),
0 CBOEM MOCNefHEM KPYMHOM JOCTUXEHUMN
B 06nacTu co3paHus 6enbix CBETOQUOROB.
OhhekTUBHOCTL GenbiX CBETOAMOAOB Ce-
pun 7090 XLamp ypmanocb [JOBECTUM [0

100 nm/BT npy mMakcumanbHOM CBETOBOM
notoke 60 nm u Toke 350 MA. Kak 3asBns-
eT Kpuc [xeimc, MeHeaXep No MapKeTuH-
ry komnaHum CREE, «Mbl AeMOHCTpUpyem
3Ha4MTeNbHble ypoBHU apkocTu u KM kak
CTaHAAPTHbIX, Tak W MOLUHbIX CBe-
ToanomoB. CoBeplueHCTBOBaHuE 6erbixX
CBETOAMOMOB HaxXoAWUTCA Ha NepesioMHOM
MyTW K COKpaLLEeHMIo 3aTpaT dHepruu ans
OCBELLEeHNsI BO BCEM Mupe. XOTa NpeacTo-
UT cpenatb eLié MHOroe, A rnonararw, 4To
CBETOAMOAHAs MPOMBILLUNEHHOCTb NPOABU-
raeTcsi K 3amMeHe 06bl4HbIX laMn Hakanu-
BaHWsA gaxe 6GbiCTpee, YeM HECKOSbKO NneT
Hasag».

www.compoundsemi.com/news
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Ilonvnpoaunnuxu
HA OCHOBE KAPBU[A KPEMHUA

NpakTHyeckoe npMMeHeHue: aKTUBHbIN
KoppeKTop Ko3ththuLueHTa MOLLHOCTH

NMPUMEHEHME SiC-AN0A0B LIOTTKW NO3BONAET

CHW3MTb NOTEpM B ANOAE U KNKOYEBOM TPaH3NCTOpe
B 2 pasa

YMEHbLUMTb KONMYECTBO CUNOBbIX 3NIEKTPOHHbIX
KOMTMOHEHTOB B 3 pa3a

YBENUYNTL HAJIEXKHOCTb

[MoBbICUTb 4aCTOTY NPe06Pa30BaHNSA, CHU3UTbL MacCy
1 rabaputbl

Mony4nUTb BLINTPbILL B CTOUMOCTI U 3(PPEKTUBHOCTH
OHOBPEMEHHO

AkTuBHbIH KKM
MOLYHOCTbH 1 KBT
Ha auope LoTTku CSD10060A |

Moppo6Hyto MHchopmauumio 06 3Toi pa3paboTke
Pa3pa6oTka komnaxuu NMPOCODT AP y [b i Bacp

/ Bbl HaWAETe Ha caiite www.prochip.ru
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OBJIACTU NMPUUMEHEHWA:

o AKTUBHbIE KOPPEKTOPbI KO3 ULIMEHTA MOLLHOCTY —
CHVDKEHUE JUHAMUYECKIX NOTepb B KITHOYEBOM TPAH3UCTOPE
n gnoge 4o 60%

e AHTunapannensHble anoabl MOSFET- n IGBT-TpaH3uctopos
1 MOAyneit ans XECTKOro nepeknioyeHmns —
CHWKeHe auHamnyeckux notepb Ha 20...30% BbicokoBobTHbIE 300...1200 B ZeroRecovery™

Aavoabi LLoTTKK HA ocHOBE Kap6uaa KpemHus
Komnauuu Cree

e \MOLLHbIE BbICOKOBOJSILTHBIE BbINPAMUTENY
A4 4acToT A0 eAMHUL Merarepl

P S ® MPOCO®T — AKTUBHbIN KOMMOHEHT BALLEr0 BU3HECA
RO OFT TenedpoH: (095) 234-0636 « E-mail: info@prochip.ru « Web: www.prochip.ru




[laTyuku TOKa
Ha 3thdexTe Xonna

W [Inanas3oH namepsieMbix TOKOB £5... +200A

B CBepxHNU3KOe CONPOTUBIIEHNE TOKOBOI LUMHbI

B Xopowas NMHENHOCTb

M [onoca yacToT A0 50 Kl

M [pomblLNeHHbIR auanasoH Temnepartyp —40... +85 °C
B HanpsxxeHue nsonauun go 3KB

06nacTi NpUMEHEHUS

B ICTO4HNKM BTOPUYHOTO 3MEKTPONUTAHMUA
M KoppekTopbl KO3 ULMEHTA MOLLHOCTH
B ABTO3/1EKTPOHMKA

B CucTembl NPOMbILLNIEHHOW aBTOMATUKK
M bbiTOBas 3M1EKTPOHMKA

KoncTpykuma parumkos Toka Allegro

Mwanazon  YyBcTBM- Monoca P-
M3MEpPAEMbIX TENbHOCTL  pabo4ux Kopnye
TOKOB (A) (mB/A) yacrtor (KI'u)

Terminal §

Voltage
Regulator

HaumeHxo-
BaHue

ACS704-005
ACS704-015
ACS752-050
ACS752-100
ACS754-050
ACS754-100
ACS754-130
ACS754-150
ACS754-200

|
|
'
1
|
To all subcircuits = H
1
|
|
|

Dynamic Offset
Cancellation

\|
7

Temperature
(o ] G

o ey

DYHKUMOHANbHAS CXeMa [aTYNKOB TOKa

MarHuTHbIN NOTOK, NOPOXAAEMbIV NPOTEKAIOLLMM B LLUMHE TOKOM

XOnnoBCcKuUi anemMeHT

npOTeKaIOLLLMIZ MO LWMHE TOK, NOPOXAaEeT MarHUTHOE none, CUNoBbIe NIMHUKA KOTOPOro
OPTOroHanbHb! NPOBOAHMKY. CUNoBbIE NUHUK, NEpPNeHAUKYNSPHbIE NTOCKOCTU
MoBepXHOCTH aneMeHTa Xonna, Bbi3blBatoT Xonnosckyio JC.

Cxema npotekaHus Toka e pariuke ACS704 KoHeTpyKyns TOKOBOM LUMHBI M 31EMEHT Xo/na B
W KOHCTPYKUWA TOKOBOW LUHHbI Aaryuke ACS704

® MPOCO®T — AKTUBHbI KOMMOHEHT BALLEr0 BU3HECA

I)ROSOFT TenedboH: (095) 234-0636 * E-mail: info@prochip.ru © Web: www.prochip.ru
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