ANNAPATHLIE CPEJICTBA

OTOBPAKEHUE HHMOPMALIHK

HoBble ynpouyHéHHbIe
XK-pucnnewum i-sft pna

NMPOMBILLJICHHbIX ﬂpMMeHEHMﬁ

Buktop XaaHkuH

Komnatus i-sft GmbH paspabatsisaet u nponssoant TFT-gucnnen ans npombiluneHHbIX
NPUMEHEHMM U ABNISIETCS OJHWUM M3 BEAYLUMX €BPOMNEMCKMX NPOU3BOAMUTENEN COBPEMEHHbIX
TFT-pucnnees gns xéctkmx ycnosui akcnnyataumu. B 2008 rogy komnanus i-sft GmbH
3HOYUTENBbHO OBHOBMNA NMHENKY CBOEM NPOAYKLUMM, NPEANOXMB NoTpebuTtensm agucnnem,
npeAHA3HAYEHHbIe A1 SKCANYATALMM B LULUPOKOM AMANA30He TEMNepaTyp, YCTOMUYMUBbIE

K BO3AeHUCTBUIO HebnaronpusaTHbIX GAKTOPOB BHELLHEW CPefbl, XAPAKTEPU3YIOLUMECS
ANUTENbHBIM BpeMeHeM 6e30TKa3HOM pPaboThbl M BLICOKOM SPKOCTbIO CBEYEHMS SKPAH.

Kommanus i-sft (Industrial Solutions
Flatpanel Technology) — wu3BecTHBIN
TIPOU3BOMIUTEINb KUIKOKPUCTALTUIECKIX
QICIIIEEeB IS TIPOMBIIIJICHHBIX TIpUMe-
HEHWI1 U ST KECTKUX YCIIOBUI SKCIUTya-
Tanuyu. DTO HeMelKas KOMITaHUS CO
mTab-kBapTupoii B [yHaepcxaiime (Gun-
dersheim).

B 2008 rooy komrtanus i-sft 3HaYNTEIb-
HO 0OHOBUJIA JINHEIKY CBOEH MTPOIYKIIVH.
Braromapst HOBOII TEXHOJIOTUU M3TOTOB-
JIEHUSI CO3/TaHbI TUTOCKOTIAaHETbHBIE TUCTI-
Jien, paboTaolre B ITMPOKOM TUaTia3o-
He TeMriepaTyp M YCTOWUYMBEIE K BO3MIEN-
CTBUIO HEOIArONPUATHBIX (HaKTOPOB
BHelTHel cpeibl. OMBIT KOMITAHUYU B 00-
JIACTH CO3MAHUSI CUC-

TeM 3aJIHEeil TTOICBETKN BOTUIOTHIICS B HO-
BBIX U3IENUSIX C JUIUTEIBHBIM BpEeMEHEM
0e30TKa3HON pabOTHI M BBICOKOU SIPKOC-
TBIO CBEUEHMUS IKpaHa.

OCHOBHBIMU 00JIACTSIMU TIPUMEHEHUST
nuctieeB i-sft ssBisiioTest nHGOpPMAIMOH-
Hble 1 KaccoBble TepMuHaisl (POI/POS),
TPAHCTIOPT (KEeJIE3HOMOPOKHBIN W aBTO-
MOOWIBbHBII), BOEHHO-TIPOMBIITUIEHHBII
komrmieke (BITK), aBroHMKa, MOpCKOI
(10T ¥ MPOMBITIUIEHHOE MAIITMHHOE 000-
pynosaHue (puc. 1).

OnNUCAHME HOBBIX
moaenen XXKK-aucnnees
Monens 160i.15X ¢ HOpMHpPOBaHHOI
apkocTbio 1600 Ki/M2, BOIIOTUB-
masi B cebe TeXHOIOTUIECKUE J0C-
TUKEHUsI KOMIaHW! i-sft, momyuu-
JIa HOBYIO KOHCTPYKITUIO TIEPETHUX
U 33IHUX TIOJISIPU3aTOPOB M OTHO-
KaHampHBIN nHTepdeiic LVDS. [da-

Puc. 1. )XK-aucnneu komnanum i-sft pnsa pasnuunbix o6nacreit npumeHeHus

K€ C YCTAaHOBJIEHHBIM CEHCOPHBIM JKpa-
HoMm muctuieit 160i.15X oGecrieunBaer 60-
Jiee YeM NTOCTaTOYHYIO0 YETKOCTh M300pa-
KkeHust. Oco00 MomIepKHEM TaKue TOCTO-
WHCTBAa KOHCTPYKIIMU, KaK OTCYTCTBUE
BHEIITHUX BHICOKOBOJIBTHBIX LIETIeH, OTCYT-
CTBUE BEHTWISITOPOB, HEOOJbINME rada-
pUTHBIE pa3Mepbl M BHICOKAs YETKOCTH
M300paKeHUs TIPU SIPKOM COJTHEUHOM CBe-
Te (OTHOCUTETBHBIN KOHTpacT Oosee
950:1).

Mopnens 100i.10X (pa3mep auaroHann
10,4", dopmat n3odpakeHuss XGA) mos-
BIWIACH 5 JIeT Ha3am u Gjaromapst ycrer-
HOMY OTIBITY DKCTUTyaTallMy MOCTaBIISIeT-
CsI BCE TH OBl B HEU3BMEHHOM BUJIE.

B HacTtosiiiee BpeMst JOCTyIHa MOIU-
¢umpoBaHHas Bepcusli ITOW Momenu,
KOTOpasi XapakTepu3yeTcss HEKOTOPBIMU
YIyYIIEHHBIMUA TlapaMeTpaMu, TaKUMU
Kak OObIIMii yron o0630pa, 0osee BbICO-
Kass KOHTPAaCTHOCTb, MEHbIIIEe BpeMsi
oTKMKA. braromapst yiaydieHHO#N 3HEp-
reTudeckoii 3(PpGeKTUBHOCTU OOJBIIUIA
yroj o030pa AOCTUTHYT 0€3 YBEeJIMYEeHUS
notpebasiemMoii MomHocTH. Ilpu mpoek-
TUPOBAHUU HEOOXOIMMO UMETb B BUILY
TOJIbKO OJHO OOCTOSITENIbCTBO: HE3HAYM-
TeJIbHOE U3MEHEHUE MEXOCEBOTO PaccTo-
STHUST MEXKILy KPEMEXHBIMU OTBEPCTUSIMU
BBEpXY M BHU3Y KopIlyca Moauduuupo-
BaHHOI Bepcuu Monenu. Bee ocranbHble
MEeXaHUYeCcKHe MapamMeTpbl U 2JIEKTPOH-
HbII MHTepdeiic ocTaaruch HEU3MEHHbI-
mu. [ToaToMy npu HEOOXOAUMOCTH 3ame-
Hbl B YyX€ CYLIECTBYIOUIMX CHUCTeMax
mucrtest 100i.10X Ha ero Moauduiu-
POBAHHYIO BEPCHUIO MOTPEOYIOTCS JIUIIb
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HEe3HAUNUTETbHbIE KOHCTPYKTUBHBIC W3-
MEHEHWUSI.

[TockonbKy cIpoc Ha MOJENN C TITUPO-
KVM TMATNa30HOM TeMIIEPaTyp TTOCTOSTHHO
pacTét, KOMIMaHUsI TpeACcTaBUiIa MOJIEIb
100i.10X-XT, mnpemHa3HaYeHHYIO IS
KECTKUX YCTIOBUI 2KCITTyaTallud C Tua-
nazoHoM Temmeparyp oT —40 mo +90°C.
ITo croiikocTy K BHEIITHUM BO3IE€UCTBYIO-
muM (hakTopaM MoJeib OTBEYaeT Tpeho-
BaHUSIM BOoeHHOTo ctanmapta MIL-STD-
810F (Military Standard, Environmental
Methods Test Methods, and Engineering
Guidelines). B tabi. 1 mpencraBieHbI pe-
3ynbTaThl UcnbITaHuil qucries 100i.10X-
XT Ha COOTBETCTBUE TPEOOBAHUSIM CTOM-
KOCTU K BHEIIHUM BO3IEHCTBYIOIINM
(akTopam.

baarogapsi KoMnakTHOM M MpPOYHOM
KOHCTPYKLIMY, MUHUMATbHOU TIyOuHe
MOHTaXa U HeOOJBIION Macce AUCIUIEH
OTBEYAeT CaMbIM CTPOTMM TPeOOBaHUSIM
3aKa3uMKOB U CIIOCOOEH 0TOOpaXxaTh NH-
(opmMarnuio mpu OOJIBIIUX yIiIax HaOJ0-
JIeHUs B IIMPOKOM OMarna3oHe U3MeHe-
HUS BHELIHEN ocBelEHHOCTU. BeTpoeH-
HBII MHBEPTOP VYIIPaABISIET CUCTEMOU
MOACBETKN, BBIMOJHEHHOW Ha OCHOBE
SKOHOMMYHBIX TIOMUHECLIEHTHBIX JIaMII C
xoJlonHbIM KatogoM (cold cathode
fluorescent lamp — CCFL). IIpaktuyec-
koe 3HaueHue MTTH (cpennHee Bpemst 10
YMEHBIICHUs TePBOHAYAIBHOTO 3HAYe-
HUs SIPKOCTU BABOE), COCTaBJSIOLIEE
oosnee 50 000 yacos, crneuudULIMPOBA-
HO TIpu paboTe B Iuara3oHe TeMrepaTyp
ot —31 no +85°C; 3amyck aucruiess BO3-
MOXeH Tipu Temrieparypax a0 —31°C 6e3
CHVXXEHUSI pecypca JlaMIl CUCTeMbl 3af-
Heil moacBeTku. st coeanHeHust yna-
néuHoit KK-maHenu ¢ rpaduyeckum
KOHTPOJIJIEPOM WJIM TpadUyuecKuM Mpo-
LIECCOPOM  MpUMEHsieTcss  UHTepdeiic
LVDS (Low Voltage Differential Signa-
ling), oGecrnieunBalOLIMii BBICOKYIO CKO-
pPOCTb Nepeiay JaHHbIX U TOMEXOYCTOM -
YUBOCTh (MOAABISIOTCS CUH(DA3HbIE IIIYy-
MBI, BIBOE IMpeBbILIAIOUINE AMIUTATYLY
nuddepeHuranbHoro curHaia). Heobxo-
IUMO 3aMETUTh, YTO B apXUTEKTypax
COBPEMEHHBIX NHCIUIEEB MapajjielbHble
TTJ/KMOIT RGB-1u1Hbl BHITECHSIOTCS
pELIEHUsIMA C WHTErPUPOBAaHHBIMU TIO-
caenoBatebHbIMU MHTepdeiicamu. [n-
Hbl LVDS mnonyuunau 1mumpokoe pac-
MPOCTpaHEHNE B KayecTBE BHYTPEHHEIO
JNUCIIICHOTrO UHTEepdeiica MexXy BUACO-
KOHTpoJiiepoM U mnaHesblo KK-aucres
B HOYTOYKax, a Takke B Ka4eCTBE MHTEP-
delica MexXay OUCIUIEHHBIM KOHTPOJLIE-
pOM U cXemMaMu JpailBepoB CTOJOIIOB B
TFT XK-nanensx [1]. CrpykrypHas

Ta6auya 1
Pe3ynbrartbl ucnbitanmii K-gucnnes 100i.10X-XT Ha cooTBeTCTBME TPe6GOBaHUAM CTOMKOCTH
K BHELWHUM BO3AeNCTBYIOWMM (haKTopam

BospeiicTBylowuit haktop VYcnoBua ucnbiTaHua Cranpapt OueHka
UcnbiTaHue Ha BO3feiCTBME NOBbILIEHHON TeMnepaTypbl +71+2°C MIL-STD-810F,
cpeapl (Mpu BKAKYEHHOM Aucnnee) B TeyeHue 3 gHei Method 501.4
UcnbiTaHue Ha BO3eiCTBME NOBbILIEHHO! TeMnepaTypbl +71+2°C MIL-STD-810F,
cpeapl (Npu BbIKNIOYEHHOM AuCnnee) B TeyeHue 7 gHei Method 501.4
WcnbiTaHue Ha BO3AEHCTBME NOHMMKEHHON TeMnepaTypbl -21x2°C MIL-STD-810F,
cpeppl (Npu BKAKYEHHOM Aucnnee) B TeueHue 24 4acos Method 502.4
=
[
WcnbiTaHue Ha BO3AEHCTBME NOHWMKEHHON TeMnepaTypbl -33+2°C MIL-STD-810F, GI)
cpeap! (Npu BLIKNKOYEHHOM Aucnee) B TeYeHue 24 yacos Method 502.4 5
O
WcneiTaHue Ha Bo3AeiicTBME CYYaNHON MIL-STD-810F S
p HO BUGpaumMn (Npu BKNIOYE CnyyaitHas BubpaLms | o
Aucnnee) Method 514.4 s
X
MukoBoe yaapHoe g
>
WcnbiTaHue Ha BO3AeCTBME MEXaHMYEeCKOro yaapa nMﬁnK:Hp::Tl:e Zglg:rsm MIL-STD-810F, &
(npy BKNIOYEHHOM Aucnnee) A A Method 516.5 | ©
VOAPHOTO yCKOpeHUst
11 mc no ocam +X, +Y, +Z
WcnbiTaHUe Ha BO3eiCTBUE NOHMMKEHHOTO 7620 m MIL-STD-810F,
aTtMoccepHoro aasneHna (Npu BKAKYEHHOM Aucnnee) B TeyeHune 20 MUH Method 500.4
WcnbiTaHUe Ha BO3eiCTBME NOHMMKEHHOTO 15240 m MIL-STD-810F,
aTtMoccepHoro aasneHnsa (Mpu BbIKNIOYEHHOM Aucnnee) B TeueHue 1 yaca Method 500.4

cxema XKK-gucrnes 100i.10X-XT moxka-
3aHa Ha puc. 2.

OCHOBHBIMU (DYHKIIMOHAJIBHBIMU Y3~
samu TFT XKK-aucnies nomumo Heroc-
peactBeHHo KK-naHenu sgBasitorcs:
® TIpUEMHUK BXOJHOTO UHTepdeiica;
MUCTUIEHBIA KOHTPOJLIED;

CTPOYHBIE ApaiiBepHI;

CTOJIOLIOBBIE IpaliBEphI;

dopmupoBaTead OMOPHBIX HaIpsKe-

HUI U1 CTOJIOLIOBBIX IPAliBEPOB;

® 1peoOpa3oBaTeib HAMPSKEHUS UTS U~
TaHWUS BBIXOOHBIX (opMuUpoBaTeei
JpaiBEPOB.

MeyatHas nnata uHTepgeiicHas H

[1aBHBIE TIOTpEeOUTETLCKUE XapaKTe-
puctuku KK-mgucruress ompenessroTcst
MOJyJIEM 3aJHEl TMOACBETKM M CXEMOii
KOHTpOJIIEpa CUCTeMbI 3ajJHE TMOJCBET-
ku (xontpomnep e*® — energy-efficient-
excitation, uiM sHeprocoeperaromiee ym-
paBieHue). O6 OCOOEHHOCTSIX peann3a-
LIMM CUCTEMBI 3a/THEH MTOACBETKH U CXEMBbI
yIpaBIeHUST TUCIUIEEB KOMMaHuuM i-sft
OyIeT paccKazaHO HECKOJIBKO MO3XKe.

Buemmnuit Bun mucrutest 100i.10X-XT
MOKa3aH Ha puc. 3.

TTocsie KpyImHOTO TOCTUXEHUSI B TEXHO-
JIOTUY U3TOTOBJIEHUS] SHEProcOeperaoImx

s 06pa3oBaHns
LLUKanbl ypOBHEN
Ceporo LipeTa

'

_ LVDS
= :
S :
a H
3 KoHTponnep
= naHenm ;
g[ DC/DC- :
2 npeo6pa
© 30BaTenb ;
®opmupoBaHne H

HanpsKeHMs! :

BcTpoeHHblil e3-KoHTponnep
v v v

Cuctema noacBeTku

TFT XKKnaHenb

1024%768 nnkcenos

CTpoyHble apaiteepsbl Y

CTon6uosbie Apainsepbl X

Cxema LIAN

Cxema hopMnpOoBaHNA 4aCTOTHBIX CUTHAN0B

Puc. 2. CrpyktypHas cxema TFT JKK-gucnnes 100i.10X-XT
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Puc. 3. BHewHui sup TFT XXK-aucnnes
100i.10X-XT

JIAMTT TIOZICBETKY JUTSI TUCTIJIEeB HAa OCHO-
Be aKTUBHON MAaTPUIIBI YIIPABIISIONINX
TOHKO-TUIEHOYHBIX TPAH3WCTOPOB KOMTIa-
Hug i-sft GmbH Hauama mpousBoacTBO
12,1-moiimoBoir momenu  100i.12SV —
MEPBOTO U3IEHUs, CO3MAHHOTO C TIpUMe-
HeHMeM HOBOU TexHojoruu. OTandaro-
muiicst BbICOKOlt sipkocThio (1000 K1/M2)
U BbICOKMM KoHTpactoMm (500:1) HOBBII

12,1-n0iiMOBBI aucruieit ¢ ¢gopMarom
n3obpakenuss SVGA TipeqHa3zHaueH UIst
MPUMEHEHN, KOTOpble TPEOYIOT CUMTHI-
BaHUsI N300paXkeHUsI B SIPKUI COTHEUHBII
IeHb TMpu HeOOoJIbUION MoTpedsieMoit
MOIIHOCTU. JIUCIUIeil U BCTPOEHHBIN MH-
BEpTOp JUIA TUTAHUSI JIAMIT CHUCTEMBI
3aqHEell TTOICBETKU TIPU MaKCUMAaJbHOM
SIPKOCTH M300pakeHUsT TOTPEeOIISTIOT He
6onee 12 BT, 4TO cocTaBisieT TIPUMEPHO
MOJIOBUHY MOIIHOCTU, TOTpebIsieMoit
AHAJIOTUIHBIMY U3METUSIMU 0€3 YMEHbIIIe-
HUS 3HAYEHUH yIII0B 0030pa U Apyrux ¢o-
TOMETPUIECKUX TTapaMeTpoB. DTO eaeT B
HaWBBICIIIEN CTETIEHW OTpPaBIAHHBIM BBI-
6op momemu 100i.12SV g MOOMIBHBIX
MPUMEHEHMUI, TIe EMKOCTh aKKyMYJISITOP-
HOI GaTapey 4acTo SIBISIETCS] OCHOBHBIM
OTPaHUYMBAIOIINM (DAKTOPOM.

JpyrumM MpenMyLIeCTBOM BBICOKUX
SHEPTeTUYECKUX IoKa3aTeneil sBiser-
cs HM3KOE 3HAaueHUe pacceruBaeMoil B
NUCTIIEITHOM MOJyJIe TEeTJIOBOM MOIIHOC-
TU, Onarojapsi Yemy ympoIlaeTcsl yrmpas-
JIEHUE TeTUIOBBIM PEXMMOM YCTPOICTBA B

Puc. 4. iucnnen 100i.12SV, co3paHHbIi
C npMMeHeHUeM 3Heprocbeperawuwmx
TexHonoruit komnaHum i-sft GmbH

LIEJIOM M COKPAIIAIOTCS OOILIME CUCTEM-
HbIE 3aTPAThI.

[Mogo6GHO BceM AUCIUIESM KOMITAHUM
i-sft momens 100i.12SV umeeT HeOOIb-
1ue rabapuTtHble pa3mepsl (283,8x211,7%
22,15 MM), MPOYHYIO KOHCTPYKLHIO M
JUTUTENIbHBIN cpok cyxO0bI (50 000 yacoB
0 YMEHbIICHUsI MEepBOHAYAILHOTO 3HA-
YEHMUS SIPKOCTH M300pakeHMs BABOE).

TexHuuyeckune xapakrepuctuku Hosbix XK-pgucnnees komnavum i-sft Ta6nuya 2
Mopenb 50i.2b 100i.2b 100i.10X 100i.10X-XT 100i.12SV 150i.12X 160i.15X
Kon mns 3aKasa G23916-B0065- | G23916-B0065- | G23916-B0065- | G23916-B0065- | G23916-B0065- | G23916-B0065- | G23916-B0065-
i H145 H156 HO68 H070 H091 H092 H113
[inaroHansb 3KpaHa,
e 10,5 10,5 10,4 10,4 12,1 12,1 15
Pa6ouuit pasmep
skpana (LLIXB), Mw 211,2x158,4 211,2x158,4 210,432x157,824 | 210,432x157,824 246,2x184,8 246,2x184,8 304,1x228,1
Apkoctb, Ka/M? 500 1000 1000 1000 1000 1500 1600
'(‘::;';a“"““’ 18:01:00 18:01:00 2:01:00 8:01:00 20:01:00 18:01:00 14:01:00
VYron o630pa:
BEpTUKANbHbI
f::jgzﬁ::::zﬁm (55/30)/(55/55) | (55/30)/(55/55) | (80/80)/(80/80) | (80/80)/(80/80) | (55/55)/(55/55) | (80/80)/(80/80) | (65/50)/(65/65)
(Bnpaeo/Bnego),
rpapyc
hopmar
e e VGA VGA XGA XGA SVGA XGA XGA
BxopHo# curHan T T LVDS (opuH kaHan)|LVDS (oauH kaHan) [LVDS (opuH kaHan)|LVDS (oguH kaHan) |LVDS (oauH kaHan)
lmanasox
perynmpoBku 10:01:00 16:01:00 16:01:00 16:01:00 16:01:00 16:01:00 16:01:00
ApKOCTH
Bpems oTknuka
(Makc.), Mc 60 60 40 40 45 30 30
Konuuectso
oTo6paxkaembix 262 144 262 144 262 144 262 144 262 144 262 144 262 144
LBETOB
3,3unm 5B 3,3unn 5B 3,3 B pns cxembl | 3,3 B pns cxembl 33unmm 5B 3,3 B pns cxembl | 3,3 B pns cxembl
Hanpskenue ANS CXeMbl NS CXeMbl ynpaBneHus; ynpaBieHus; N5 CXeMbl yrnpaBneHus; yNpaBfeHus;
nuTaHus ynpaenenus; 12 B | ynpaenenus; 12 B 12 B pna 12 B pns ynpasnenus; 24 B 24 B pna 24 B pna
L5 UHBEpTOpa I UHBEpTOpa MHBEpTOpa MHBEpTOpa LN UHBEpPTOpa MHBEpTOpa 1HBEpTOpa
fa6aputHble
pasmeps! (IUIXBXT), | 269,9x190,2x29,6 | 269,9x190,2%x29,6 | 251,5%177,6x23,6 | 251,5x177,6%23,6 |283,8%x211,7x22,15|284,8x215,4x22,25| 353,7x264,8%26,4
MM
[lnanasoH pa6oumnx B B _ _ _ _ B
Temneparyp, °C 25...485 25...485 10...460 31...485 10...+65 25...470 10...+60
Jlmana3sox
Temneparyp -35...+85 -35...+85 -25...+75 —46...+85 -25...+70 -30...+75 -25...+75
xpaHeHus, °C
3g B AManasoHe 3g B guana3oHe | 3g B fuana3oHe | 3,5g B AnanasoHe 3g B fMana3oHe 3g B AManasoHe
Bubpoycroitunoctb yacTot yactot yactot yacTtot - yacrtot yacTot
5...150 Iy 5...2000 Iy 10...2000 Iy 10...2000 Ty 10...2000 Ty 10...2000 Ty
OnHOKpaTHbIe 100g, 50g, 35g, 50g, 35g, 35g,
MexaHuyecKue BANTENBHOCTD OIUTENBHOCTb LANTENBHOCTD DJNUTENBHOCTb - DUTENBHOCTb ONTENBHOCTb
VAapb! 11 mc 11 mc 6 MC 11 mc 6 MC 6 MC
www.cta.ru CTA 1/2009
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fleXPower
KOH(hUrypupyemble UCTOUHUKM NUTaHUA

© BbixoaHble MoLHocT 400-2400 Bt
© [1n9 NPOMBILLAEHHbIX, TENEKOMMYHIKALMOHHbIX
11 MEVLIMHCKUX NPUMEHEHNIA
© BbIX0/JHbIe HanpshkeHus 0T 2 fo 60 B
© [nanasoH BXOAHOI0 HanpshkeHus 85—-264 B nepemeHHoro Toka
(yactoTa 47-63 'y, 400 '4)/120-370 B nocTosHHOTO TOKA
 [lnanasoH pabounx temneparyp ot —20 o +70°C

BbICOKO3(D(HEKTUBHLIE UCTOYHUKU NUTAHUA

BbIxoaHast MoLHocTs 212 BT

KNa o 91%

labapuTHble pasmepbl (LLIxBxI) 76,2x31x127 mm

YaienbHas motuHocTs 710 Bt/am?

DyHKUWS PAaBHOMEPHOTO PacrpefeNeHNs Toka HarpysKi,
ANCTAHLIMOHHOE BKIHOYEHIE/BBIKMHOHEHME,

CUrHan aBapuitHoro COCTOAHMS

[lononHuTenbHble KaHansl 5 B 1ns aexypHoro pexuva n 12 B
ANS NUTaHWS BEHTUNSTOPA

MFA350

KOMNAKTHbIE UCTOYHMKW NUTAHUA

© BbIX0Hast MOLLHOCTb A0 125 BT npu KOHBEKLIMOHHOM TEN00TBOAE,
364 BT npin BO3A1YLIHOM OXNaXAEHNM
© YlenbHast MOLLHOCTb 40 670 BT/AM® NP MpUHYIUTENLHOM OXNaXIEHNN
o KM fo 86%
 [lnana3oH pabo4nx Temnepartyp ot —10 ao +70°C
© CurHanbl COCTOSIHIS BXOAHOMO U BbIXOAHOMO HANPSKEHWS!, aKTUBHOE
pacnpe/ieneHue TOKa Harpy3Ku, BHELLIHSS 00paTHast CBA3b, 3aLLMTbI
0T KOPOTKOrO 3aMblKaHus, NEPEHANPSHKEHNS, NEPErpy3Ky No TOKY, NeperpeBa
© [a6apuTHble pasmepbl (LLxBxT) 81,3x38,1x172,7 mm

ECM140

YHuBEPCAJibHbIE UCTOYHUKW NUTAHUA

e [lnanasoH BX0AHOTO Hanpshkerist 80—264 B nepemeHHOro Toka
(yactoTa 47-400 I'1)/120-370 B nocTosHHOro TOKa
© BuixoaHble HanpshkeHns 12/15/18/24/48 B
© YiienbHas MoLLHocTb 376 Br/am?
© BbIxoaHas MoLHocTb 120 BT npu KOHBEKLMOHHOM TENOOTBOSE,
10 148 BT npu BO3AyLUHOM OXNaXKeHuN
e Knp 88%
© BHeluHsi9 06paTHas CBsA3b, NOMHbIA KOMMMEKT 3aLUNT,
JVCTaHLIMOHHOE BKMHOYEHIE/BBIKNIOYEHIE, CHrHAN COCTOSHNS HaNpshKeHIs
© [abapuTHble pasmepsl (LUXBXT) 76,2x33x127 mm
© [INsi NPOMBILUNEHHBIX, TENEKOMMYHIKALMOHHBIX U MEAULMHCKIAX NPUMEHEHNIA

9KCKNHO3NBHbIN AUCTPUBLHOTOP NPOAYKLIUN XP POWER B POCCUN N CTPAHAX CHI m
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BHelHuit BUI KOHCTPYKIIMU TUCILUIES
100i.12SV nokasaH Ha puc. 4.

XapakTepusytolasicsi spkKuM u3obpa-
xenreM (1500 k1/M2) U TOCTATOYHO BHI-
COKMM KOHTpacTtoM HoBas 12,1-moiitmo-
Bast Mozenb 150i.12X ¢ dopmarom m3006-
paxkenus XGA TipenHa3HadeHa IS TIPU-
MeHEeHWH, Thoe TpeOyeTcsl CUMThIBAHUE
n300pakeHUsT B YCIOBUSIX CUJIBHOM
BHEIITHEW 3aCBETKU TPU HEOOJIBIIION TTOT-
pebasgeMoil MouiHocTu. Jducrnieid u
BCTPOEHHBINT WHBEPTOP TIPU MAaKCUMAaITb-
HOU SIPKOCTU M300paXKeHUsT TTOTPEeOISTIOT
MmeHee 35 BT.

Hnst mogenu 150i.12X Toxke Xapakrep-
HBl HeOOJbIINEe TabapUTHBIE pPa3MeEpHI,
MMPOYHOCTH KOHCTPYKIINU, IIMMPOKUIL Tra-
MMa30H pabouMX TeMIEpaTyp W UIUTENb-
HBIII cpok ciyx0sl (50 000 wacoB mo
YMEHBIIEHUs TIePBOHAYATBLHOTO 3HAYe-
HUSI SIPKOCTH U300paKeHUs BIBOE).

TexHnueckre XapaKTePUCTUKU HOBBIX
KK-mucrieeB kommnanuu i-sft cBeneHs
B TaOMI. 2.

CPABHEHME CUCTEM
NMOACBETKM PA3HLIX TUNOB
M BbIEOP, CAENAHHbLINA
KOMMNAHMUEM I-SFT

Tak xakuMm xe 00pa3soM MOXHO J0C-
TUYb BBICOKUX TEXHUYECKUX TTapaMeTPOB
6e3 M3MeHEeHMsI OCHOBHOI TeXHOJIOTHH?

CrangaptHeie CCFL 3amyckamoTcst ¢
HCTIOJIb30BaHUEM TIyTOBOTO  paspsijia.
BaxXXHBIM KOMITOHEHTOM, OTBEYAIOUIUM
Hapsily C OPYTUMU COCTABJISIIONIMMU 3a
MPOJOJDKUTEIBHOCTD CPOKA CITYXKOBI JIaM-
TbI, SIBJISIETCSI PTYTh BHYTPU JIAMITBI; CO-
nepkaHue PTYTU B OMHOU JIaMITe MOXKEeT
MPEBBINIATH 5 MT, Pa3pelI€HHBIX TUPEKTU-
Boii RoHS. Kpome Toro, Tok B mamre
WHOT/A YBEJIMUUBAETCS 10 8 MA, UYTO SIB-
JISIeTCST IPUINHO 60Jiee OBICTPOTO cTape-
Hust cranmaptHbix CCFL. Mexmoy Tem,
IUTSI CHVDKEHMST CTOMMOCTHU TTHCTIIEesT KO-
JIMYECTBO MCTIONb3yeMBIX B CUCTEME 3aI-
Hell TIOACBETKU JIAMIT TOJKHO OBITh He-
0OJIbIIMM, TTO9TOMY HEOOXOAMMO, YTOOBI
KaXxmasi OTAebHas Jamma obecrieunBaia
BBICOKYIO SIPKOCTb.

B mensix 6osee paliioHaIbHOTO UCTIONb-
3oBanust CCFL B mpotiecce aKcITyaTam
KoMITaHus i-sft pazpaboTana HOBbIE PUH-
LIATIBI TIPOM3BOJCTBA JIAMIT U MX BKIIIOUE-
HUSI, a UCTIONb3yeMasi B HACTOSIIIIEe BPeMst
TEXHOJIOTUSI TpeTbero mnokojieHus (G3)
ObL1a ycoBepleHcTBOBaHA. HoBble 1aMIib
yeTBépToro moxkoneHus (G4) momyuuau
ob6osnaueHne aELED (B HacTosiee Bpe-
M KOHUEMLHXIO, MPUHLIUIIBI KOTOPOH pea-
JIN30BaHBI B IAaHHBIX U3ETUSIX, HA3bIBAIOT
«&3®»). ConepxaHue PTYTU B MCTOUHMKAX

Tabauya 3
CpaBHeHue cuctem noacsetkn Ha CCFL, aELED u LED no cBetooTpaue,
notpe6nsaemoi MOLHOCTM U CTOMMOCTH

TexHonorus CCFL aELED (e%) LED
CsetoBas oTaaya, nM/Bt 40-60 ~95 30
CBeTOBOM NOTOK, IM 310 750 35
CTOMMOCTb O/IHOIA WITYKK, €BPO 2 2 15

Npumep cuctembl noacBeTku pna 32" gucnnes

Tpe6yeMblit CBETOBOI MOTOK, M 8000 8000 8000
Konuuectso ucrounmkos ceeta 26 11 230
CymMapHas CTOMMOCTb UCTO cBeTa, eBpo 52 22 345
CymmapHas notpe6 mowHocTe (6e3 3anycka), Br 160 84 267

ceta aELED moxxeT ObITb CHUXEHO € 5 10
1 MT Ha OTHO YCTPOKCTBO, TOTHAa Kak 3¢-
(bexkTuBHOCTD yBeIMYeHa Ha 15% 1 cBETO-
otmava cocrasisieT 95 mv/Br [2]. CpaBHe-
Hue coBpeMeHHo# cBetoanonHoit (LED)
TexHosioruu ¢ texHosorueit aELED, uc-
MoJTb3yeMoil B 32-mi0iiMOBOM OucILIee,
TTOKAa3bIBaeT, YTO CBETOAMOIHAS TIOICBETKA
CYIIECTBEHHO IOPOKE U BBIAETSIET TEIUIa B
Tpu pasza Gosbiie (tadn. 3). [TpuumHOit
0OJBIIOTO BBIAETICHUSI TETUIA SIBJISIETCS] TO
00CTOSITENTLCTBO, UTO BbICOKas 3 (PeKTUB-
HOCTb CBETOIVOIOB TIPOSIBIISIETCS] TOJBKO
MPU HUBKOU SPKOCTH, a C YBEeJIUUECHUEM
TOKA CBETOMOIOB B IIEJISIX TTOBBITIIEHMST NX
SIPKOCTH PE3KO YMEHBIIIAETCS CBETOBASI OT-
ada ¥ 3HAYUTETTbHOE KOJIMYECTBO IHEp-
ruu Tpeobpasyetrcss B Teruio. [loaromy
SHEPTeTUIECKUil OasaHC — B TOJB3Y WC-
MOJIb30BaHUST COBPEMEHHBIX TIOJCBETOK C
CCFL. IlpuMeHSITb CBETOAMOIBI MMEET
CMBICTT TOJTBKO TOT/a, KOTJa APYTrue Tpu-
YUHBI, TaKWe Kak, Harpumep, TpeboBa-
HUSI K TAOapUTHBIM pa3mepam, SIBIISTIOTCS
OTIPEACTSIIOIINMU.

B Tabn. 3 mpencrtaBieHbI pe3yabTaThl
CpaBHEHUsI CBETOBOI OTAAYM, MOTpeOIsie-
MOI MOITHOCTU Y CTOMMOCTH MEXIy CHC-
temamu nonacBetku Ha CCFL, LED u
aELED. Ilpumep 32-m10iiMOBOroO IMCII-
Jiest SICHO TIOKa3bIBaeT, YTo Tpedyemoe
0O0JTbIIIOE KOJIMYECTBO CBETOAMO/IOB Jiejia-
et LED-moncBeTky BecbMa JTOPOTOCTOSI-
1Ieil 1 4To obuas nmorpedisemMass MOIII-
HOCTb y He€ BC€ elIE BhIIIE, YeM Y JTIOMU-
HECLIEHTHBIX JIaMII.

Komnanus i-sft B cucreme 3amHeit
MOJICBETKU CBOMX IUCIUIEEB MPUMEHSIET
HUCKJTIOUUTENIbHO JTIOMUHECLIEHTHBIE JIaM-
bl C XOJIOJHBIM KaTOIOM, CO3IaHHbIE 110
cobcTBeHHOM TexHoMornu. CrennuaiucTbl
KOMITAaHUU CUYUTAIOT, UYTO MPUMEHEHUE
CBETOJMOJIOB B CHCTEME 3aHell MOICBeT-
KU JUCIIJIEeB C pa3MepamMu AuaroHaiu
6osee 6,4" He SBISETCS ONTUMAILHBIM
pellieHrMeM Ha CerogHsIIIHUK JaeHb [3],
TaK Kak B 3ToM ciiydae 6osee 90% cBeTo-
BOTO MOTOKA TEPSIETCSl HA MYTH K MOBEPX-
HOCTM JUCIUIeS U CUCTeMa 3aJHell mojc-
BETKM JIOJKHA T'€HEepupoBaTh Upe3mep-

HYI0O SPKOCTb U OBITb BBICOKO 3(deK-
TUBHOM.

CoBpeMeHHBIM CTaHJIapTHLIM TpeboBa-
HUEM SIBJISIETCSl obOecreyeHue 3HaYeHMs
cBeroBoii otnauun 30 iM/BT. BTo 3Haye-
HUE CBETOOTAAYM MOXET ObITb MOJIyYEHO
He Toabko CCFL, HO u cBeToguomaMu
BBICOKOU sipkocTH. OfHAKO MpU BHUMa-
TEJbHOM M3YyYEeHUM TEXHUUYECKUX Iapa-
metpoB CCFL u LED craHoBuUTCSI sICHO,
YTO TaKOe 3HauYeHHe CBETOBOM OTIaYn
XapaKTepHO Ui 00OpyIOBaHWSI B He-
CMOHTHPOBAaHHOM BWIE, a CBETOIUOIbI
SIBIISTIIOTCST 9(D(MEKTUBHBIMUA, TOJBKO €C-
JI1 OHUW HE IKCIUTYaTHPYIOTCS B PEXUME
MaKCUMaJIbHOU sIpKocTh. OmNTUMaIbHast
MOIITHOCTb He 00ecIieunBaeTcsT Ipy Hau-
OOJIBIIICH SIPKOCTH, M 31eCh HATO PYKOBOI-
ctBOBaThest mpaBuiioM «80/20»: KIT 80%
npu 20% SIpKOCTH M HA00OpOT. Dhdek-
TUBHOCTb T€HEpallMy CBeTa SIBJISICTCST OC-
HOBHBIM TTapaMeTPOM JUTST SIPKUX AUCILIE-
€B: 4aCTh BXOJIHOI MOIITHOCTH, KOTOpast He
mpeoOpasyeTcsl B CBET, INpeBpallaeTcs B
OecItoyie3HOe WM Jake BPEeTHOE Terllo.
DT0 B 0OOJbIIEH CTENEHU CBOWCTBEHHO
CBETONMONAM, TI0O3TOMY BBICOKHE TeMIIe-
paTyphl SIBJISTIOTCS [UTST HUX TJIaBHBIM Bpa-
roM. YcyryOussgeT NaHHylo MnpobjaeMy TOT
daxT, 9T0 TErIo BBIpaOATHIBAETCS TJIaB-
HBIM 00pa30M B IIEHTPEe CBETONUO/A, OTKY-
Jla ero TpynHo orsectu. [Tpobaema Terio-
BBIX TTIOTEPb MOXET ObITh HECYIIIECTBEHHOM
TOJIBKO TIPU SKCITTyaTalluy IUCTUIES B pe-
JKMe KPaTKOBPEMEHHBIX BKITIOUEHU, HO
B 00IIIeM ciTydae OHa 3HAYUTEJIbHO OTpa-
HUYMBAET 3KCIUIyaTallMOHHBIC BO3MOX-
HOCTH CBETOIMOTHOMU ITOACBETKH.

B ommmume ot mutanus CCFL Hampsi-
KEHMEM CBETOAMOABI 3aIllUTBhIBAIOTCS
3JIEKTpUUECKUM TOKOM. OTCIoa Te Xe ca-
MbI€ IIPOOJIEMBI, UTO Y CJIOBBIX ITOJTYTIPO-
BOJHUKOBBIX KOMITOHEHTOB, W TIpEXIe
BCETO — cTapeHue BeaeacTsue nudy3nn
MpHU BBICOKUX TemIiepaTypax. [lo aroii
MPUYMHE CPOK OE30TKA3HOI PabOThI CBE-
TOAMOA MOXET CHU3UTHCS TPU BHICOKHX
TemIieparypax 10 ypoBHs Hizke 20% ot
HOMMHaJIbHOTO 3HadeHus. Ha TakoM ¢o-
He ipuMeHeHue cuctembl ¢ CCFL nmeer
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© CTA-TIPECC

CTA 1/2009




= [lpoueccop ¢ vactoton go 1My

= 03Y no 256 MGait
= [locnenosatenbHble NOpPThl: 4xXRS-232; m

C KOHAYKTUBHBIM OXNaXxaeHuem

RS-232/422/485; RS-422/485

= LUuHa pacwupenus: PG/104
n PC/104-Plus

u 24 KaHana umdgpoBoro BBOAA/BbIBOAA

= [nanaso pa6o4ux Temneparyp
ot -40 o +70/85°C

= [oppepxka Windows Embedded Linux

= [10NIHOCTbO KOHAYKTUBHOE OXNaXAEeHNe _
YnapoBu6pocTonKas KOHCTPYKLMUS cePBep XMB

= MoHTax Ha Nto60I NoBEPXHOCTY = Mpoueccop VIA Eden 1 Ty,
= [lnanasoH paboymx Temneparyp = 03Y 512 M6aiit
ot —40 po +85°C

= Pacwwpenue: cnot miniPCl, 2 nnatel PC/104
unn PC/104-Plus, no 4 moamyneit XBLOK

= Pasmepsbl: 152,4x106,68x274,32 Mmm

= [lnanasoH paboymx Temneparyp
0T —40 g0 +75°C; He TpebyeT BeHTUNATOpPA

= [MonHas coBmectumocTb ¢ OC Windows®XPe u Linux

9KCKNIO3MBHbII AMCTPUGLIOTOP KoMnanuu Octagon Systems B Poccu u cTpanax CHI u bantuu | #11 |
MOCKBA Ten.: (495) 234-0636 » ®akc: (495) 234-0640 « E-mail: info@prosoft.ru « Web: www.prosoft.ru
C.-METEPBYPT  Ten.: (812) 448-0444 « dakc: (812) 448-0339 « E-mail: info@spb.prosoft.ru « Web: www.prosoft.ru
EKATEPUHBYPI  Ten.: (343) 376-2820 « ®akc: (343) 376-2830 « E-mail: info@prosoftsystems.ru « Web: www.prosoftsystems.ru
CAMAPA Ten.: (846) 277-9166 » ®akc: (846) 277-9165 « E-mail: info@samara.prosoft.ru « Web: www.prosoft.ru

® HOBOGUBMPCK  Ten.: (383) 202-0960; 335-7001/7002  E-mail: info@nsk.prosoft.ru « Web: www.prosoft.ru
KHEB Ten.: (+380-44) 206- 2343/2478/2496 » Dake: (+380-44) 206-2343 « E-mail: info@prosoft-ua.com « Web: www.prosoft.ru
RO OFT YOA Ten.: (347) 2925-216; 2925-217 « ®akc: (347) 2925-218 « E-mail: info@ufa.prosoft.ru « Web: www.prosoft.ru

KA3AHb Ten.: (843) 291-7555 « E-mail: kazan@prosoft.ru « Web: www.prosoft.ru <
OMCK Ten.: (3812) 286-521 « E-mail: omsk@prosoft.ru « Web: www.prosoft.ru §
YENABUHCK Ten.: (351) 239-9360 « E-mail: chelyabinsk@prosoft.ru « Web: www.prosoft.ru X
KPACHO[1IAP Ten.: (861) 224-9513 « ®akc: (861) 224-9513 « E-mail: krasnodar@prosoft.ru « Web: www.prosoft.ru o

© CTA-TIPECC



50

ANMMNAPATHBIE CPED,CTBA/OTOEPA)KEHME MHPOPMALUMU

Tabnuya 4

Jl0CTOMHCTBA M HEJOCTaTKU CUCTEM 3aAHeN NOACBETKM Ha CBETOAUOAAX
U NIOMUHECLEHTHbIX J1aMN C X0J104HbIM KaTO40M

Mokasarenu CCFL | LED Mpumeyanue
fa6apuTHble pasmepbl - = | ++
PaBHOMepHOCTb pacnpepeneHua ApKoCcTu + + -
B03MOXHOCTb M3MEHEHUA APKOCTY 3aaHel OyeHb XOPOLWO AN1S MPUMEHEHNIA
nopceetkn (dimming) B Ha 6opTy aBTOMOGUneit (LED)
Cpok cnyx6b1 npu —30°C - = | ++
Cpok cnyx6b1 npu 0°C ++ | ++
Cpok cny6bi npu +25°C ++ +
Cpok cnyx6b1 npu +60°C ++ | - -
Cpok cymGsi npH +85°C R OyeHb NNOXO AN NPUMEHEHUN B TEPMETUYHBIX
oTcekax unu koHcTpykTusax (LED)
3IKONOFMUHOCTS N Copepxatne prytn B CCFL OueHb HU3Koe
(He 6onee 5 Mr B 0AHOM namne)
LiseToBas crabunusauus ++
CrabunbHOCTb APKOCTH +
MNotepu Tenna ++ - [pu 0anHAKOBOM APKOCTU
3IMu -
Vnpasnmomee HanpaxeHue - =
Bo3moxkHOCTH npufaeueuun _ -+
BO B3PbIBOONACHOM 30He
Hpumeueuue B MeguLuHe + ++
CTOMMOCTb CUCTEMBI ++ -

SIBHOE TIPEUMYIIECTBO, TaK KaK €€ OMTH-
ManbHast 3(hGEKTUBHOCTh JTOCTUTAETCS
MpU TeMIlepaType TOBEPXHOCTU CTeKJia
+70°C, a craHmapTHBIA TIOKAa3aTeNlb pe-
cypca CCFL Ha cerogHsIIHuA 1eHb CO-
crasisget 50 000 gacoB (y TamMIT HOBEHTITNX
TTOKOJIEHUI — Jaxe OoJiee 3TOoro).

He meHee BaxXHBIM SIBIISIETCST BOTIPOC
OTHOCHUTETbHO TIPUMEHEHMUSI AUCIUIEEB B
LIMPOKOM Nuara3oHe temrepatyp. [Ipe-
nmytiectBa ceeroanonoB Hanx CCFL mpu
HU3KUX TeMIlepaTypax MepeBelnBaoTCs
WX HEIOCTaTKaMU TIPU BBICOKUX TEMITe-
parypax. i TFT-aucrieeB mpombliii-
JICHHOTO Ha3HAUYeHUs C pa3MepaMu aua-
roHanu 6ojee 6,4" MoACBETKA Ha CBETO-
IOaxX HE BBIIEPXKUBAET CPABHEHUS C
BapuaHtamu moacBetku Ha CCFL, tak
KaK TeMIlepaTypHble MPoOaeMbl OTpaHU-
YUBAIOT TEXHUYECKNE XapaKTepUCTUKU
CBETOJMO/OB.

[Mepeuncnenusie hakTOpbl, TOCTEN-
HUIl W3 KOTOPBIX SBUJICS PEHIAIONINM
(Tab:1. 4), MOBIUSUIM Ha BIOOP KOMIAHUM
i-sft B mob3y mpumenenus cucreM CCFL
B TPOMBIIUIEHHBIX TUCIIESX BBICOKOM
spkocTu. B HacTosiee BpeMsi KOMITaHU-
eil pa3paboTaHbl CUCTEMBbI, Ubsl CBETOBASI
oTHavya gocTuraet 3HaueHuir ot 80 mo
100 nm/BT, B pesynbraTe 4yero crajo Bo3-
MOXHBIM TPOU3BOJICTBO TAKUX U3IEIUIA,
Kak 12-mrofimoBeiii aucruieit SVGA c
apkoctbio 1000 k1/M2 ¥ moTpe6isgeMoit
MOIITHOCTBIO He Oosee 12 Brt, BKITIOuas
MOIITHOCTh, TIOTPEOJISIEMYI0 MHBEPTOPOM.
[MTomoOHBIE XapaKTepUCTUKU HETPOCTO
TTOJTIyYUTh TIPU UCITOJIb30BAHUY CBETONU-
onoB. bosee Toro, TakumMu mapaMeTpamu,
KaK IIBeTOBasl CTAaOUIILHOCTD U pactpesie-

JIEHWE CBeTa, MpOIIe YIpPaBisITh, UMes
TTOJICBETKY Ha OCHOBE JTIOMWUHECIIEHTHOM
JIAMITBI C XOJIOAHBIM KAaTOJIOM; COOTBET-
CTBYIOIINE PEIIeHUST IS CBETOAMNOTHOMN
MOJCBETKU TIPUBOJIST K €1IE OOJIbllIeMy e€
YIOPOXAaHUIO TIO CPABHEHUIO C TPAIUIIM-
onHbIMU cuctemamu CCFL.

OOBEKTUBHOCTU PAfyl CIEMyeT CIenaTh
IIBa 3aMEYaHUSI.

Bo-niepBbix, st ManohopMaTHBIX TIPU-
JIOKEHUH K CPAaBHEHUIO CHICTEM TTIOICBETKI
pa3HbBIX TUIIOB HANO TOIXOAWTH C WHBIX
no3zutuit. LED-cucteMbl mpoko npume-
HSIIOTCST B TUCTUIESTX KAPMAHHBIX KOMITBIO-
TEPOB U MOOWIBHBIX TeJehOHOB, B UHIU-
KaTOPHBIX TIAHEJISIX aBTOMOOMIBHBIX TIPU-
0OpoOB M T.I. 3/eCh pecypc CBETOAMOIOB
OKa3bIBAaeTCsl BIIOJIHE NOCTAaTOUYHBIM, a
HEPeTyJSIPHBIN B OOJIBIIMHCTBE CIy4aeB
pexXuM DJKCIUTyaTalMu W B TPUHIIUIE
HM3Kasi SHEPTOEMKOCTh MajIo(OpMaTHBIX
MPUIOXKEHUI CHUMAIOT MpoOsieMy U30bI-
TOYHOTO TETUIOBBIACTCHUSI. MeXIy TeMm,
CCFL-cucremMbl TyT MNpakKTUYECKU HeE
MPUMEHUMBI BCIEACTBUE OONBIIMX rada-
PUTHBIX Pa3MepPOB UX KOHCTPYKIIUU.

Bo-BTOpBIX, TEXHONIOTMM HE CTOSAT Ha
MeCTe, U Y pa3HbIX KOMMaHU{ HAUYMHAIOT
MOSIBJISITBCSI CHELMAIbHbIE PELICHUS 10
otBoay Teruia B LED-cuctemax cpente-
dopmatHbIxX (10 19") nucruieeB. Ocraércs
TOJILKO YOeIUThCs B 9((HEKTUBHOCTH 3TUX
peLIeHMt, OLIEHUTh UX CTOMMOCTD U HaJie-
SIThCSI HA €€ CHUKEHUE B TIEPCIIEKTUBE.

SAKIOYEHME

(DyHJIaMeHTOM IIPOMU3BOACTBA KOMIIa-
HUU i—Sft ABJIACTCA pa3BUTad TEXHOJIOTU-
Yyeckasd 62133. HPOBOI[I/IMHQ COBMECTHO C

napTHEPaAMU aKTUBHbIE MCCIEOOBAHUS
o0ecrneyrnBalOT KOMIIAHUM TEXHOJIOTU-
yeckoe TMpeBocXxoAacTBo. biaromapsi pea-
JIN3aIIM HOBAaTOPCKUX TTOMXOMOB JUCTI-
nieu i-sft BeimessiioTcst Ha (hoHe aHATIOTUY -
HOI MpOAYKUMHU, IPpeyIaraeMoil Ipyrumu
KOMTIaHUSIMU.

Jucruten i-sft OTIMYAIOTCS CIEAYIOIIH -
MU XapaKTepUCTUKAMMU:

@ BBICOKAs SIPKOCTb MPU LIUPOKOM IMa-

Ma30He BHEIIHEN OCBEIIEHHOCTH;
©® IIVPOKUII [Uana3oH paboyux TemIle-

paryp;

@ YCTOMYMBOCTb K yAapaM U BUOpALIUSIM;
@ JUTUTESIbHOE BpeMs 0e30TKa3HOM padOThI;
@ BbicOKast 3G PEKTUBHOCTb, HU3KOE TO-

TpebJieHre SHEPTUU U HEOOJIBLIOE TeT-

JIOBBIJIEJICHUE.

Kpome Toro, nucruien xommnaHuu i-sft
UMEIOT TUTEJIbHBII MEepUO AOCTYITHOC-
TH Ha pbIHKe (MHorma 6omee 10 net). Ha-
psily ¢ TOTOBBIMU IUCIUIESIMA KOMITaHUS
MpelaraeT Takue YCIyTd, KakK yCOBEp-
IIEHCTBOBAHUE AUCILJIEEB, ONMTUUYECKUE
U3MEPEHUsI, TEXHUIeCKIe KOHCYIBTAINY.

HeobxonnMo oTMeTUTh, 4TO B HACTOSI-
mee Bpemst mozuuun TFT XKK-aucriees
BeCcbMa MPOYHBI, U OHU TTPOIOJIKAIOT YK-
PeTUISIThCS 32 CUET JaTbHEHNIero coBep-
IIEHCTBOBAHUST TTAPAMETPOB ITUX IUCII-
JieeB U CHIKeHUs 1ieH Ha Hux. Lllupokoe
BHEIPEHNE MOIIHBIX CBETOMUOIOB B Ka-
YEeCTBe U3JTydaTesieit IJIs 3aHel TToICBeT-
ku pactmpsier BoaMoxxHoctu KK-nucr-
JIeeB U 3HAUYUTENbHO YBEIMYMBAET WX
9Heprod(heKTUBHOCTD 3a CUET OTKA3a OT
TIPUMEHEHMSI IIBETHBIX (DUIBTPOB, KOTO-
peie ortomaoT 10 70% cBeTOBOV 3HEP-
ruu [4]. ns aToro tpeOyeTcsl MOBBICUTH
obicTponeiicTBue KK-syeek 10 ypoBHS
1—2 McC ¥ UCTIONB30BATh PA3NETbHYIO MO-
JYJISIIUIO TI0 TPEM LIBETOBBIM KOMIIOHEH-
TaM CBETOBOTO MOTOKA. @
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VARI[SITAR Schroff°

ONE SYSTEM FOR ALL SOLUTIONS.

BPOHEXUNET
And BALLUX NAHHbIX

llikad Varistar
Aang nepefaydun AaHHbIX U GETEBbIX IlpVIl'IO)KeHIIIﬁ

M Cratnyeckas Harpy3ka ao 1000 kr

Imyéuxa no 1200 mm

CTeneHb 3aLLMTbl OT MPOHUKHOBEHNS BOAbI W nbinu o0 IP55
A heKTMBHASA cMCTEMA ANEKTPOMArHUTHOM 3aLLnTbI

[MpocToi 1 3 dEKTUBHBIN BHYTPEHHUIA MOHTAX,
NMPUHAANEXXHOCTY NS YA06HOW Pa3BoKK Kabesen
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