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Ana pa6otbl CO CBETOQAUOAOMM PEKOMEHAYETCS MCMOoJib30BATb
ApaiiBep TOka — Npu6op, o6ecneynBaioLL Ui CTAGUBbHbBII TOK. ITA
CTATbSA NMOCBALLEHA PACKPbLITUIO MPAKTUYECKUX ACNeKTOB NocTpoe-
HUSl NPUGOPOB HO OCHOBE CBETOAUOAOB.

YCTpoHCTBo CBETOOMOLHOM MHAMKALMM

M OCBELLEHMS CerofHa CTAHOBATCA BCE

6onee monynspHbiMi. B passuTteix espo-

NeickMx CTPAHAX Nepexof Ha Momynpo-

BOHMKOBOE OCBELLEHUE HAYanNcs ACBHO,

6naronaps 4emy 6GbINO CO3AAHO MHOXEC-

TBO I'Ipl/IJ'IO)KeHMlji Ong pasnmMyHbIX BMOOB

OCBELLEHUS: YNIMYHOE, AOMALLHEE, ABTOMO-

GunsHoe m np. CeeToamoasl, Kak CPeacTsa

MHAMKAUMM, MCMOMBb3YIOTCA B PA3NMYHON

ObITOBOM TEXHUKE, PEKITAMHBIX CTEHLAX, MH-

dopmaumorHbix Tabno 1 T.4. Monynposoa-

HMKOBBIE MCTOYHUKM CBETA MMEIOT XOPOLLO

M3BECTHbIE MPEUMYLLECTBA B CPOBHEHMM C

AAMAAMM HOKAAMBAHUA MM MIOMUHUCLEHT-

HbiMm namnamu. Cpean OCHOBHbIX MPEUMy-

WECTB CBETOAMOAOR CIEAYeT BblAeNMT:

®  BLICOKYIO 3KOHOMMUYECKYID SbdekTus-
HOCTb MPMMEHEHUS CBETOAMOAOB (3G
CYET ANUTENBHOO CPOKA SKCMAYATALMM
M BLICOKO3PdEKTHBHOTO Mpeobpaso-
BAHMS SMEKTPUYECKON SHEPTMM B CBET);

®  MMHMATIOPHOCTL CBETOAMOLHOTO MC-
TOYHMKAO cBeTa, yto obecneumsaeT
BLICOKYIO TMBKOCTb Mpu paspaboTke
CHUCTEM OCBELLEHMS, AEKOPALMM, CUT-
HOAM3ALUMK, MOACBETKM U APYFOro;

® BO3MOXHOCTb PETryNMPOBKU MHTEH-
CMBHOCTM cBeYeHUa (apkocTy) 6e3 us-
MEHEHMs UBeTa (u,eHTpoanoﬁ LOJTAHBI
BOMHbBI U POPMBI CNekTPal;

® CrnekTp M31y4aemoro CBeTa YeTko
onpefeneH, YTo AAeT BO3MOXHOCT,
npu HEeobXOAMMOCTH, M3BABUTLC OT
Hannuma MK u YO cocrasnsiowmx B
MCTOYHUKE OCBELLEeHMS;

e cBeTOAMOAbl He TPebyioT AOMNOAHM-
TENbHBIX YCNOBWIA Ans paboTel uiu
BKITIOYEHMS («rOpAYMin CTOPT», OXIaX-
aeH1e 1 ap.);

®  HM3KOBOMLTHOE NUTAHME.

OBECMNE4YEHUE NUTAHUSA
CBETOANOA0B

MEHyeTCs MCNONb30BATL T.H. APAK-
Bep Toka — npubop, obecneunsaroLLmit
crabunbHbiin Tok. Obwas cxema obecne-
YEHMS MUTAHMS CBETOAMOAOB MOKA3AHA
na puc. 1. Cetesoe nepemeHHoe Hanps-
XeHne HeobxoaMmMo npeobpa3oBaTh B
NOCTOSIHHOE, O MOCME 3TOTO, C MOMOLLBIO
ApaiBepa Toka, 06ecneynTb NOCTOAHHbBIN
TOK HQ BLIXOAE 3TOTO UCTOYHUKA MUTAHMS.

Teopetnyeckn 3Ty CXEMy MOXHO
ynpoctute. Ecnm pna pa6otel co ceeto-
OMOAHOM HArpPy3KOW MPUMEHWUTb WMCTOM-
HUK MNOCTOAHHOIO HANPAXEeHUA, TO OH,
KOHe4yHo, BymeT cxemaTuyecku npolle,
¢ sbicoko IMC u oboitpetcs mewesne.
Ho Takoit uctouHuk Byaer MMeTb HM3KMiA
KIMO v 8 uenom He cnpaeuTcs C ynpas-
feHMem CBETOAMOAHbIM TOKOM. Beab ecnm
30BMCMMOCTb MHTEHCMBHOCTM M3MyHYeHUs

ﬂﬂﬂ paboThl CO CBETOAMOAAMM PEKO-
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CBETOAMOAQ OT TOKA, MPOXOAALLETO Yepes
HEero sBNAETCS MPAKTUYECKM JIMHENHOM,
TO 30BMCMMOCTb TOKA OT HAMPSKEHMS HA
cseTopnope bymet yxe Hao6opoT — He-
FIMHENHOM, U 3TO pacxoxaeHne byaeT 3a-
BMCETb ELLE W OT UBETA CBETOAMOAQA. |.€.,
uenoyka M3 napaniesibHO BKITKOYEHHbIX
CBETOAMOMOB PA3NMYHBIX LBETOB Oyaer
MMETb HEOAMHOKOBYIO SPKOCTb. PKOCTb
cBeToauoaa 3aBUCUT OT TOKA, A He
OT HANpPsHKEeHud.

[na nutaHuus ceeToaMopad, kak no-
NYNpPOBOAHMKOBOIO M3fenms, Tpebyerca
NMOCTOSIHHbBIM TOK — 3TO HY>XXHO [J15 NOAfAep-
XOHKUSA MOCTOSHHOM SPKOCTU. Takxe nog-
LEPXAHME MOCTOAHHOTO TOKA BAXHO Mpw
NOBbILWEHUM OBLLEN TEMNEPATyPbl, KOTAQ
npU GPYrMX YyCNOBUAX OHO MOXET MpuBec-
TU K MOBBILLEHWNIO YPOBHS TOKA B HATPY3Ke
M OMACHOCTU BLITOPAHMWS CBETOAMOAC.

Mo>Tomy paboTaTh CO CBETOAMOAHOM
HArPY3KOM NyyLle UCTOYHMKY MOCTOSIHHOTO
TOKQ, MPUMEP CXEMbl KOTOPOrO MOKA3QH
Ha puc. 2. Takas cxema nerko CnpasmTCs
C 3TOM 3apa4eit: oHa ByaeT UMETb BbICO-
kit KM v cmoxeT TouHee ynpasnsTts
APKOCTBIO cBETOAMOAOB. Mcnonb3ys cxemy
MCTOYHMKA MOCTOSIHHOTO TOKA MOXHO LO-
BUTLCA BLICOKO3PPEKTUBHOTO CBETA C Bbi-
coknm KM 1 6onblioi [onroseyHocTbio.

P

¢yHKuMOHanH0ﬂ cxema obecnevyeHUs NUTAHUS cBetoanonoB
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Paspabotumk wmsgenmit Ha ceeTo-
AMOAOX NpU BLIBOPE MCTOYHMKA MUTAHMA
AN CBOEro M3Aenus MOXeT BbBpaTh TpM
cnocoba:

e npuobpectu rotoesit AC/DC uncrou-

HUK TOKQ;
® LCnonb3ys MNpPOeKT npoM3BOAMTE-

N MMKPOCXEMbI-OpAiBEPA CO3AATH

cobcetBerHbin UT;

e pa3paboTaTth MOMHOCTLIO CBOW COD-
ctBeHHbIn UT.

[Mprobpectn  roToBbIM  MCTOYHMK
TOKO — 3TO BCEraa ynobHo, BLICTPO M
HamexHO. MOXHO BLIOPATL MCTOYHMK C
Tpebyembim KM, ¢ xenaembiM BHELIHUM
ncnonHennem. Hegoctatkamu Takoro pe-
WweHMst MoryT GbiTb CIIOXHOCTL BbIGOPQ
ONTUMANBbHOTO U3OEeNnUa Noa CBOIZ I'IpOeKT
M CPOBHUTENBbHAR JOPOrOBU3HA.

[na cepbesHbix NPOEKTOB HYXHO CO-
300BATH CBOM, OMTMMASIbHBIM MO LEHe M
TEXHUYECKUM NAPAMETPAM, UCTOYHMK MK-
TAHUA. MO)KHO HO4YATb C Hyna, a MOX-
HO, WCMOMb3yA yXE& FOTOBYIO CXemy OT
I'IpOM3BO,D.MTeJ'|ﬂ BﬂeKTpOHHbIX KOMMOHEH-
TOB, PEAnM30BATL CBOM MCTOYHMK TOKQ.
CyliecTsyeT orpoMHOE MHOXECTBO Pa3-
PABOTOK OT TAKMX M3BECTHbIX MPOU3BO-
outeneit kak Linear Technology, Texas
Instruments, National Semiconductor, ON
Semiconductor u ap. [Ina aaHHbIX cxem

O6Lasa cxeMa UCTOYHUKO TOKA AN CBETOAUOAOB

yXe M3BECTHBI NAPAMETPbI BCEX NPUMEHS-
€MbIX KOMMOHEHTOB, BKJTIOYAA HAOEXHOCTb
n 06wmin KM, Mx nerko uHterpMposaTs 8
ceoe, elle paspabaTeiBAEMOE, U3nenme.
Hanpumep, ans pabotsl co ceetoam-
0ACGMM B MOPTATMBHBIX YCTPOWCTBAX KOM-
nanus Linear Technology npeanaraer
NPOCTYIO M HAAEXHYIO CXEMY MCTOYHMKA
TOKQ, KOTOpas mokasaHa Ha puc. 3. To-
kas cxema 6yger yCTOMYMBO NOAREPX M-
BATb MOCTOSHHbIA TOK KAK npu paboTe ¢
AC/DC npeobpasosaTtenem Ha BXOAE,
TGK M nNpu paboTe C AKKYMYISTOPHBIMM
6atapesmn. Cpean OOCTOMHCTB CXEMb
MOXHO BblOENNUTb «MMABHbIN 3Aanyck», aBTo-
MATUYECKMIA NAKETHBIN PEXUM, paboTa Ha
OLHOWM YACTOTE, OTCYTCTBME WMHAYKTUBHbIX
KOMMOHEHTOB, O TAKXE MWHWUATIOPHOCTL
(M1Kpocxema ¢ pasmepammn 2X 2 mm nnioc
TPY BHewHUx KoHaeHcatopa SMD0805).
BeiBatOT Cyyam, KOraa HEBO3MOXHO
YATU OT pas3paboOTKM UCTOYHMKA TOKA «C
Hyns»: Hanpumep, korga ot MMM Heobxo-
AMMO MOMYyYUTb TEXHWUYECKME NApameT-
pbl, KOTOPbIE HE NPEfOCTABNAIOTCS B yXE
rotosbix mspenuax umm cxemax. K Takmum
NOPAMETPAM MOTYT OTHOCMTLCS BBIXOL-
Has mowHocTb, KM, aManasoH BxogHbix
HanpsxeHui, rabaputsl. B Takom cnydae
NPUXOAUTCA NOTPATUTE MHOTO BPEMEHM M
CpeacTs Ha paspaboTky, a TAKXKe NPOom3-

22 uF

mal

BECTM BCe Tpebyemble WMCMbITaHUS, KOTO-
pble He HY>XHbl MPU MCMNOMb3OBAHMMU yXKE
rOTOBbIX CXEM OT NMPOW3BOAUTENS.

CNoCOBbI BKJIFOYEHUSA
CBETOAMOA0B

pu BbiGOpE MM paspaboTtke MCTou-

HMKO TOKQ NS CBETOAMOAOB HEOOXO-
AYMO 3HATb, KAKMM CNOco60M CBETOAMOI
6yayT nogkmouensl K sbixogy MM, Cyue-
CTBYET [BA OCHOBHbIX cnocoba — nocne-
AOBATENBHOE BKIIOYEHWE CBETOAMOAOB M
nopannensHoe.

ECJ'II/I CBETOOMO bl NOOKIKOYEHbI MOCne-
AOBATENBHO, TO UX APKOCTb OyAET OfmMHa-
KOBOJ, T.K. TOK 4EPE3 HMX MPOXOANT OfMH
TOT Xe. BennunHa Hanpsixerus, koTopyo
TpebyeT TaKas CXema, 30BUCUT OT KOMM-
yecTea ceeToamnonos B uenu. Hepocrarok
TAKOM CXEMbl — HEBBICOKAS HOAEXHOCT,
KOFA OT BHIFOPOHWA OAHOMO CBETOAMOAA
30BMCHUT PABOTA BCEM LIEMOYKM.

MapannensHas cxema BKIKOYEHNs W3-
6aBNeHa OT TOKOrO HEROCTATKA, A €€ Ha-
NPSXEHUE MUTAHMA HE 3ABUCUT OT YMCIA
csetogmonos. Ho speck 6yaet cnoxHo no-
Ny4nTb ONTUMANBHYIO APKOCTb, A B Cliydde
K3 Ha ceeToanone Bca cxema nepectaHeT
pabotare.

MoxHo npumeHuTs cxemy nocnepo-
BATENBHOTO BKIIOYEHMS LLENOYEK 13 CBETO-
AMOAOB U CTABUAUTPOHOB, KOK MOKA3Q-
Ho Ha puc. 4. OamMHAKOBBIM TOK HA BCEX
uenoykax GymeT [ABATb OAMH M TOT Xe
cseToBOM notok. bnarogapsa Hamuumio
CTABUANTPOHOB NPU BHIFOPAHMM OAHOTO
CBETOAMOAA OCTANbHBIE 3BEHbA CXEMbI By~
ayT paboTaTk He3asMcMMO OT Hero. [Npas-
AQ Takas cxema o60MAETCA 3HAUMTENBHO
LOPOXe, Yem MpPOCTOe MNOCNeaoBATENb-
HOE BKIIOYEHME CBETOAMOLOB.

ECJ'IM NPUMEHUTL NOCNENOBATENbHO-
NAPANNENbHYIO CXEMY BKIIIOYEHUS CBETO-
AMOAOB, TO YAACTCA NMOMYYMTh HAAEXKHYIO W
ynpaensemyio c6opky (cm. puc. 5). Hanex-
HYIO MOTOMY, YTO MPM BLIFOPAHWK OJHOTO
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cBeTOAMOAA NepectaeT paboTaTh TOMbKO
OfHO LEenoYyka, a OCTANbHbIE, HEe3aBMCH-
MO OT Hee, OCTaTCA PABOTOCMOCOBHbIMM.
Ynpaosnsemylo MoTOMy, YTO 30€eCb Jerko
CKOHPUIYPUPOBATL COOTHOLIEHWE MEX.y
YWUCNIOM CBETOAMOROB (Uuenouek) u Hanps-
XEeHnem nuTaHus. Hegoctatkom Takom
CXEMbl MOXHO HO3BATb €€ YCIOXHEHHbINA
TEMNEePATYPHbIA PEXWUM M3-30 MPUMEHEHMA
PE3UCTOPOB, KOTOPbLIE PACCEMBAIOT MOLL-
HOCTb B BMUAE TEMNA, HTO MOXET 6bITb Kpl/I'
TUYHO Onsa BCTpOMBOeMbIX I'Ipl/IJ'lO)KeHMl;I.

BbiBOAbI

HMA HQ CBETOAMOAAX TWUM MCTOYHMKA
MUTAHUA, CXEMY BKIIOYEHMA CBETOAMOAOB
M COMUM CBETOAMOABI HEOHXOAMMO noabu-
pPATb B 30BUCUMOCTM OT 30AA4M, KOTOPYIO
OyneT BbINOMHATL 3TO npunoxerHue. Mox-
HO MCMOMb30BATL 3PPEKTUBHBIA MCTOY-

ﬂlnﬂ KOXKAOTO KOHKPETHOrO MNpUnoxe-
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MocnepoBartenbHas cxema BKIOYEHUS CBETOAUOA0B

HUK TOKQ, O MOXHO — MPOCTON MCTOYHMK
Hanpsxenus. MOXHO CAOMOCTOATENbHO
Pa3pPabOTATL CXEMY MCTOYHMKA MUTAHMS,
O MOXHO BOCMOMb3OBATHCS YXKE OTOBLIM
NPOEKTOM OT MPOU3BOAMTENS MUKPOCXE-
Mbl-gpaisepa. MOXHO MPUMEHMTL MpPo-
CTeMme MHAMKATOPHBIE CBETOAMOAb, a
MOXHO MCMOMb30BATL CBETOAMOLANI C 6OIb-
LLIOM CBETOOTAAQYEN.

Bce 310, v cBEpPX TOrO, MOXHO 30KQ-
30T B komnarnuu BC-Dnektporuk. Mei
obecrneyMBaemM HOWMUX KIMEHTOB BCEH
anemeHTHON 6a30i ans NPOW3BOACTBA
CAMbIX  PA3HOOBPA3HLIX  MPUIOXEHMH,
BKIIIOYQS TENEKOMMYHMKALUMOHHbIE CHCTe-
Mbl, UMEPUTENBHYIO TEXHMKY, YCTPOMCTBA
NPOW3BOACTBEHHOM QBTOMATU3ALMM, Me-
OMUMHCKYIO annapaTypy, MHGOPMALMOH-
Hble npubopsl 1 np. Haw cknag — 310
NOCTOSIHHOE HANMYME PASNUYHBIX NPEoD-
PA30BATENEN HAMPAKEHWS, CBETOAMOLOB,
NOACCHMBHBIX KOMMOHEHTOB, MMKPOCXEM
OT TakMX npowssoauTenen kak Aimtec,
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MocnepoBarenbHO-
napannenbHas
cXemMda BKJIIOUEHUs1 CBeTOAUOAOB
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Paralight, CREE, Linear Technology, Texas
Instruments, Fairchild Semiconductor,
Raychem, Panasonic, Winstar, Pulse v ap.
Mbl cTpemmnmes k Tomy, 4Tobbl HalwM Nap-
THEPbl MMENU BCE BO3MOXHOCTU M Npea-
NOCHINKK 15 YCNELUHOW KOHKYPEHLMM HA
YKPOMHCKOM M 30pYBEXHOM PbIHKOX pa-
OMO3NEKTPOHMUKM.
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