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DC/DC-npeobpa3osaTtenu

komnaHun Monolithic Power Systems

and nMtaHAa MOLLHDbIX 6enbix cBetoanonos

B cTatbe onucaHbl hyHKLMOHaNbHbIE 0COOEHHOCTH ipaliBEPOB MOLHbIX CBETOAJHOAOB,
npuBegeHbl cxeMmbl U xapaktepuctuku DC /DC-npeobpazoBareneii, BbinycKaeMbiX KOM-
naHuei Monolithic Power System (MPS) 1 npeaHasHaueHHbIX ANs UCNO/Ib30BaHHSA

B KauecTBe CBETOMOAHbIX A PaHBEpOB.

MouwHblie 6enble cBeTOAHOADI

Mougable 6enble CBETOTMOBI IIPU3BAHBI
3aMEHUTDH JIAaMIIbl HAKAaJIUBAHUA C HU3KUM
koo durnuentom monesuoro peircrsus (KIIIT),
a Tax)Ke JAMIIBI JHEBHOTO CBETa, KOTOPBIM
ociie BEIPabOTKH pecypca TpebyeTcst ocobast
YTHIM3AIHS, TOCKOIbKY OHH COJICPKAT Bpe/i-
HbIe [IJIs1 3[0POBBSI M OKPY KAIOIIEN Cpelbl
Marepuaisbl. [10 CpaBHEHUIO C TaMIIAMU Ha-
KajauBaHUs cBeTomuon umeet Boicokuit KI1JI,
6oJtee UINTEIBHBIN CPOK CIIYXKOBI 1 He TpeOy-
eT CHelUaIbHON yTUIU3AI[IIL.

IIpu npumeHeHNU CBETONMONOB B KauecTBe
MCTOYHUKA CBETa HEOOXOIUMO YIHUTHIBAT, ITO,
B OTJIMYHE OT JIAMII HAaKaJIMBAHIS, CBETONNOL
YIIpaBIIsieTcst TOKOM. CBSI3aHO 3TO C TeM, YTO I1a-
IieHUe HaIlpsDKeHUs. Ha CBETO/IUOIE B IIPSIMOM
HAITPaBJIEHNN — XaPaKTePHCTHKA HETIOCTOSTHHAS,
1 pasbpoc ee 3HAYEHUIA IS CBETOIHOIOB OTHOTO
THIIA MOXKET COCTaBJIATh 10 £10% oT cpenHero
sHaveHust. KpoMe Toro, mageHne HalpsoKeHst
Ha cBeToxuoze OyeT MEeHATHCS B 3aBUCHMOCTH
OT YCJIOBHII 9KCILTyaTaluu (TeMIepaTypbl OKpy-
KAIOLIIEH CPeJIbl, TEMITEPATy PBI KPUCTAJIIA CBETO-
IMOTA U TOKA, IIPOTEKAIOIIETO Yepe3 CBETOMHON),
a TaKKe OT BpeMeHHU paboThI (BCIIENCTBHE [erpa-
IAIuK KpUcTauia). SHaueHue aeHust HalpspKe-
HUSL B IIPSIMOM HAITPaBJIeHNH TaKoKe Oy/IeT pasHbIM
II7151 CBETOJIMOMIOB PA3/IIIHOr0 MCIonHeHust (Tabr. 1)
[1,2]. cxonst X 9THUX COOOpaKEHMUIL, B SIEKTPHU-
JeCKUX XapAKTEPUCTUKAX IPUHSATO YKa3bIBATH
pabounii TOK CBETOANOMA, & XaPAKTEPUCTHKH
CBETOBOTO [IOTOKA ¥ [Ta/IeHIe HATIPSUKEHNs Ha CBe-
TOIMO]IE TAIOTCS TIPU PabOYeM TOKe.

Ertie 01HO BaKHOE OTITITIHE CBETOIFIOIOB OT JIAMIT
HaKaJIMBAHUS 3aKJIIOYACTCA B TOM, YTO CB€YCHUE
CBETOJIHIOfIa — 3TO He MHEPTHBII IIPOIIECC, TI03TO-
MY IIPOTEKAIOIINIT Tepe3 CBETONHO, TOK TOJDKEH
OBITB TIOCTOSTHHBIM, 0€3 ITyJIbCAIINIL: B IPOTUBHOM
CJTydae 9TO BHI30BET HEIIOCTOSHHOE CBEYEHIeE CBe-
TOZHMOJIA, YTO MOYKET IIPUBECTHU K YCTAIOCTH I71a3.

Lpa¥Bepbl

ANA CBETOAUOAHOIO OCBELEHHS
[Tpocreiimm crtoco60oM MOAIEPIKAHUS T10-

CTOSTHHOI'O TOKA Ha CBETOAUOIE MOJKET CIIYKUTH

OrPaHMYMBAIOIIUI PE3UCTOP, OIHAKO TAKOH Ba-
PHAHT BKJIIOYECHHSI NIMeeT CyI[eCTBEHHBII HEl0-
crarok: KIIJI 6yzer Tem HIpKe, 4eM GoJibliie TIa-
IeHUe HANpspKeHUs (paccerBaemMasi MOIITHOCTD )
Ha pe3ucTope. A B cJIydae MOIIHOTO CBETO/IHO/A
HY’KHO €IlIe YYUTHIBATh U 3HAYUTEJIbHBII HAarPeB
OrPaHMYMBAIOIIErO PE3UCTOPA.

Yr068! 3anMTaTh CBeTORMOM, Hauboee addek-
THBHO (C HAUMEHBIIIMMH ITOTEPSIMU) U TeM CAMbIM
nosbicuTh KIIII, mpuMerstioT cientraibHbie DC/
DC unu AC/DC-nipeo6pasoBareiit — CBETOHO/ -
Hble ipaiiBepbl. Of[Ha U3 3319 TAKKX IPaiiBEPOB —
HOJ/Iep’KaHKe TIOCTOSTHHOTO TOKA Ha CBETOLUOMIE
(TUIOBOE 3HAUEHIIE UL MOLIHBIX CBETOUOIOB —
350 MA) IyTeM IMHAMHAYECKOTO U3MEHEHU s Ha-
npspkeHnst. KOHTpoJIb TOKa Ha CBETOIHOIE, KaK
HPaBUJIO, OCYIIECTBILICTCS ITyTeM U3MEePEeHH s Ha-
NIPsDKEHHS Ha PE3UCTOPE C He3HAYUTEIbHBIM CO-
[IPOTUBJICHHEM, HOIKIIOICHHBIM I10CIIE/IOBATENb-
Ho co ceetopuonom. IIpu atom KIIJI Takoro
IpaiiBepa MoxkeT pocrurath 98%. Kpome Toro,
JIpaiiBepbl MOTYT UMETh IONOJHUTENbHbIE (DYHKIINH,
1 K BIX paboTe MOTYT IPEIbSBISITHCS HOTIOIHHUTENb-

Hble TPeOOBAHIS, HALIPHMeEP IUMMHUPOBAHHUE 1 PYHK-
IIWM 3AILIUTHI OT IIeperpesa, O6prBa B IIeITN CBETO-
JIO/IOB ¥ KOPOTKOTO 3aMBIKAHYISL.

JAuMMupoBaHH1e

OyHKIMA IMMMHPOBaHUS NAeT BO3MOKHOCTD
TJIaBHO U3MEHATh 3HA9€HUs TOKA, IIPOTEKAIOIIe-
T0 4epe3 CBeTOAUO. DTO, B CBOIO OYepeNb, U3~
MEHSET CBETOBOU IOTOK, U3JTy9aeMBbIi CBETO-
nuonoM. IIpuMeHUTENBHO K YyAMYHBIM
CBETONMOIHBIM CBETHJILHUKAM TUMMHUPOBaHHE
II03BOJISIET PEaIN30BaTh Psijf] IHEProcOHeperaloniux
yHKIU, HAIpUMep peryJIHupoBaHUe YPOBHS
CBEYEHNS B 3aBUCUMOCTH OT €CTECTBEHHOH OCBe-
IIE€HHOCTN NUJIX OT BPEMEHU CYTOK. OO6BI9HO
Uco71b3y1oT aHanoropoe wim IMMM-ngummuposanne
(IIMpOTHO-MMITYJIbCHAS MOXYJIsAIMs). [Tpy aHa-
JIOTOBOM JUMMHMPOBaHUHU TOK Ha CBETOINO/IE
U3MEHAETCS IPOIIOPIUOHAIBHO U3MEHEHHUIO
yInpasJsifolero Hanpspkenus (puc. 1). IIMM-
TMMMHPOBaHHE 3aKJII0YAETCA B TIOflade Ha CBe-
TOONUO HE ITOCTOAHHOTO, a UMIIYJIbCHO-
MOZIyJIMPOBAHHOIO TOKA C 9ACTOTON MOYJIAIAN
IO HECKOJIBKMX THICSY IepIl, IpU9eM, IIAPUHA
HUMITYJIbCOB U Nay3 MEXIY HUMU BapbUPYETCA
B 3aBHCHMOCTH OT HEOOXOIUMOI SIPKOCTH CBe-
4JeHus ceeropnona. [Ipu aTom gocruraercs Bu-
3yaJIbHOE U3MEHEHNE APKOCTH CBETONHMONA.

Ta6nuua 1. Kpatkue xapakTepUCTUKK MOLLHBIX Befbix CBETOAHOL0B

MpousBoautens Cree Sharp L':rr:::zjs

Cepus XP-G | MPL-EZW | Zenigata3,6Br | Zenigata 6,7 Br | porc o
Pa6ounii Tok (1,), MA 350 150 360 640 350
Mapenue Hanpsxkenue (1=1,), B 3,0 25,0 10,2 10,5 3,2
CsetoBoii notok (I =1,, CRI = 80), nm 107 800 190% 350% 95
Motpebnsemas MowHocTb, Bt 1,1 11,3 3,6 6,7 1,1

Mpumeuanue: * — ungexc usetonepegadun CRI = 90.

YnpaBnawowee
HanpsxeHue

Tok cBeTOAMOAA

| eo

AHanoropoe AUMMWpOBaHWeE

WM aumuposaHie
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Ta6nuua 2. OcHosHbie xapaktepuctuku DC /DC-npeobpazosatenieit MPS ans nuTaHus MOLLHbIX CBETOAWOLOB

Mpeo6pazosarens E::g:;‘:"" e,B r::::::; :::I,ﬁA aa%:%?azoaauun, Tun npeobpasosarens AummupoBaHue | Kopnyc

MP4688 4,5—-80 1,5 2,0 MoHmkatowui LLIKUM SOIC8E

MP2481 4,5—-36 1,2 1,4 [MoHmxatowwmi /nosbiwaiowmin | Axanor /LM MSOP8

MP2483 4,5-50 2,5 0,25—-1,3 MoHuxatowmi /nosbiwatowumin | Ananor /LLIMM QFN10

MP3412 0,8—5 1,1 1,2 MoBbiwatoLmi TSOT23-6
MP2488 4,5—55 2,0 0,2 MoHWKatoLymH QFN10 n SOIC8E
MP2489 6—60 1,0 0,2—0,6 MoHmxatowymi LLINM TSOT23-5 1 QFN8

3awuTa gpaiiBepa oT Neperpesa,

KOpPOTKOro 3aMblKaHHs U 06pbIBa

B LieNH CBETOAHO/0B

B cirydae BbIXO/1a CBETOAMO/A U3 CTPOST MOKET
BO3HUKHYTb KOPOTKOE 3aMbIKaHIe B IIelH Ha-
rpy3ku DC/DC-mpeo6pa3oBaTerisi, 4TO IPUBEIeT
K Pe3KOMY BO3PACTaHUIO TOKa, IPOTEKAOIIEro
B IIeIIN HATPY3KHU IpaiiBepa U ero meperpyske.
ITpu 06pbIBe IeIH 3aIIUTa IPU3BAHA IPEIOTBPA-
THTb HEKOHTPOJIIUPYEMBII POCT HAIIPSKEHHS
Ha BBIXOJIe IpaiiBepa, 4TOOBI He JOIYCTHTH BBIXO]
€ro u3 CTposi. 3alfuTa OT Heperpesa mpegycMa-
TpUBAeT OTKIIIOYEHHE HATPY3KH U [IpaiiBepa, eCili
TeMIIepaTypa BHYTPH KOPITyCa IIPEBBICUT HEKO-
TOpOE 3a/[aHHOE 3HAYCHUE.

ﬂpaﬁqe bl
onolithic Power Systems

anda nuTaHua ceeToauoa[oB
Kommnanus Monolithic Power Systems (MPS) —
OJIMH W3 JINZIEPOB B pa3paboTKe U IPOU3BOJCTBE
BBICOK0A(HEKTHBHBIX KOMIIOHEHTOB aHATIOTOBOI
¥ CHJIOBOY QJIEKTPOHUKY Ha 6a3e TeXHOIOTUI
BiMOS u DMOS, 1103B0JIsI1011IMX HHTETPUPOBATH
Ha OJTHOM KpucTajie uppOBbIe CXeMbI YIIPaB-
JIEHNSI, IPEI3NOHHbIe aHAJIOTOBbIE KOMIOHEHTHI
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U CUJIOBbIE TPAH3UCTOPDI, JOCTUTAS TeM CAMBIM
BBICOKOI IVIOTHOCTH Pa3MellleHNs KOMIIOHEHTOB
Ha KPHCTAJIJIe MHTETPaabHOI cxeMbl. Kommanus
IPU/EPKUBAETCS IIPEEMCTBEHHOCTH IOKOJIEHUI
HMMC, 3T0 03BOJISIET NIPOU3BOAUTH 3aMEHY
IIpeAIBIAYIINX CEePHUil Ha HOBbIE, COBMECTHMBIE
pin-to-pin. OTo gaeT BO3MOKHOCTb ITPOU3BO-
IUTENIO CEPUIHOM IPOAYKIIHY PeIaTh Ipobie-
MBI )KU3HEHHOTO ITHKJIA U3JIeJIUH.

B accoprumente MPS — DC/DC-npeo6pagoBatenn
PA3AMIHOTO HA3HAYEHHs, TUHEIHbIE CTAOHIN3a-
TOPBI, CIeNNaTU3UPOBAHHbIE IPABEPHI 3apsia
NiCd u Li-Ion akkyMyJIsSTOpPOB, CyIIepBH30PEI
NIATaHUs, JPaliBePHl IONCBETKA MOHUTOPOB,
YCHJIUTENIH MOIIJHOCTH 3BYKOBOI 4acTOTBI D-Kitacca
u 1p. [ToBeIlIIeHHOE BHUMaHUE KOMITAaHHSA yjie-
asier DC/DC-npeo6pasoBaTeisiM, IpeHA3HAYCH-
HBIM JJIS1 HCIIOJIb30BAHMSI B KA4eCTBE CIIeIINaIN-
3UPOBAHHBIX CBETOJUOAHBIX [ PaliBEPOB.
ITpeo6pa3oBaTesid IMEIOT UHTETPUPOBAHHBII
MOIIIHBIH K104, pPa0OTAIONINIT Ha BBICOKOI Ya-
crote, XxapakTepuayioTcs BbicokuM KIIJI u Huskum
TEIIOBBIIEJICHUM, TPeOyIOT He3HaIUTeIbHOE
KOJITIECTBO BHEIITHNX KOMIIOHEHTOB. B Tabnume
2 TIpesicTaBIIeHbI OCHOBHBIE 3JIEKTPUYECKHUE Xa-
paxTepuctuky HoBefimux DC/DC-npeobpasoBatereit
xoMnanuu MPS 11 nuTaHuA MOITHBIX CBETO-
n1onos [3].

Iy IpUMeHEHNs B YJINYHBIX CBETOTHOIHBIX
CBETWJIbHUKAX IIpe[Ha3HaYeH noHmKaromui DC/
DC-mpeo6pasoBarens MP4688. Ilupoxwuit fua-
[1a30H BXOJHBIX HanpsvkeHuit 4,5-80 B, a Taxxke
MaKCHMaJIbHBIN BBIXOIHOM TOK 2 A ITO3BOJIAIOT
3aluTaTh OT OJHOIO JApaiiBepa CBETONUOIHBIN
CBETHIBLHUK 60JIbIIof MomrHocTH. Heobxommumoe
3HaYeHMe TOKA Ha CBETOIONAX yCTaHABIMBACTCS

¢ momo1bIio pesucropa Ry (puc. 2). Ciocob
CTaOMIM3AI UK TOCTOSIHHOTO TOKA B CBETOIUOL -
HOM IIeTIN TUCTePe3NCOM O3BOJISIET OYeHb TOTHO
MOJIIEP/KUBATh TOK, a Taloke NpuMeHsTs [ITMM-
IMMMUpoOBaHue ¢ yacToToi 1o 20 kI, Beicokas
vacrora peobpasoBanus 2 Ml MUHUMU3HPYET
pa3Mepsl BHEITHIX KOMIIOHEHTOB.

Tunosoe npuMmenenue gpatiepa MP2489 —
3aMeHa raJIOTeHHBIX JJaMII Ha CBETOIHOIHbBIE
ceeTwbHUKH. Hebosbioi kopryc tuma TSOT23-
5 nmn QFNS8 1 9eThIpe BHEIITHUX KOMIIOHEHTA
(puc. 3) IO3BOJIAIOT TOMECTUTD BCIO CXEMY Ipari-
Bepa B CTAaHIAPTHBIH [JIsI TAJIOTeHHBIX JIAMIT
Kopyc ¢ nokoneM MR16. MakcuManbHas MOLIL -
HOCTH MOJK/II0YaeMbIX CBETOINOI0B MOKET JI0-
crurathb 30 Br. BeicoKuit BEIXOIHOI TOK 0becrie-
YUBaeT BO3MOKHOCTh HCIIOIb30BAaTh IBA
IIapaJUIeIbHO COeMHEHHBIX CBETO/IMONA C pabo-
quM TokoM 350 MA. [IpaiiBep obecriednBaet 3a-
IIUATY OT KOPOTKOT'O 3aMBIKaHUS 1 00pPBIBA B I[ETIN
CBETOAHOTOB.

I paiisep MP2481 npenna3HaveH /It NUTaHUS
CBepPXbSAPKUX OEJIBIX CBETOAHOIOB C BO3MOKHO-
cThio aHanorosoro u INMM-peryiupoBanus
SIPKOCTH CBeueHusl. IHTerpupoBaHHBIN HA KPH-
crant BicokoBosbTHBI MOSFET o6ecrieunBaer
B HarpysKe TOK 7o 1,2 A mpu HanpspkeHun 710 36 B.
Perynupyemast BbicOKast pabodast 9acToTa I10-
3BOJISIET UCIIOIb30BATh MAJIOrabapUTHBIE BHEIII-
HIIe KOMIOHEHTBI ¥ YMEHBIITUTH 9JIeKTPOMArHUT-
uble nomexu (EMI). [Tpu mopkitiodenn mo cxeme
IIPSIMOXOJ0BOTO IIpeobpasoBanus (puc. 4) Mak-
CHMaJIbHOE BBIXOJ[HOE HAIIpsDKeHe BCerna Oyer
MEHBIIIe BXOJHOTO: B 9TOM CIIy4ae ipaiiBep Oyner
paborarh B pexuMe HOHIKAIOIIIEro Ipeobpaso-
BaHusL. [Ipy MogK/II09eHNN IO cXeMe UHBepTH-
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pyroiero/o6paTHOXOLOBOTO IIPeoOpasoBaHuUs
(puc. 5) BBIXOIHOE HATIPSUKEHHUE MOKET OBITh KaK
MeHbIIle, TaK U GOJIbIIIe HAIIPSDKEHUS Ha BXOJIE:
IIPU TAKOU CXeMe BKJIIOUEHHUs HY’)KHO YIUTHIBATh
6oJee BbIcOKMe TOKM Ha BHyTpeHHeM MOSFET-
KJIIOYe U BO3JIECTBUE HA KJIIOY CyMMBI HAIIPs-
JKEHHUI Ha BXOJI€ U BBIXOJie TpeobpasoBaTesis.
Hanpsokenwue, nocrynatoiee Ha BbiBoz 3 (OVP)
¢ merurest R1, R2, obecrieunBaeT saIiuTy apait-
Bepa B cIydIae OOpBIBa B IIENH CBETOLUOA,
a BCTPOGHHAsI CXeMa 3aIUIIAeT OT Ieperpy3Ku
10 TOKY B K&)K/IOM I[MKJIe [Ipe0OpasoBaHusI.
bonee momHbIit ananor MP2483 nmeeT cxoxyio
cXeMy BKJIFOUEHHS, HO 06ecrieqnBaeT MaKCUMaJlb-
HBII TOK BcTpoeHnHoro MOSFET-xmoua 10 2,5 A
moBbIIIIeHHOe paboyee Hanpsvkerue 50 B.

CrenuaabHbIi CHHXPOHHBIH MOBBIIIAIOIIAIN
DC/DC-nipeobpasoarenr MP3412 npennasHaueH
JLJIS ICTIOJIb30BAHNS B CBETONUONHBIX (DOHAPUKAX,
IJIs1 OICBETKH MOOMIbHBIX Te1eOHOB, 1udpo-
BBIX KaMep U IPYTUX IepeHOCHBIX YCTPOWCTB.
[Tpeo6pasoBarens paboTaeTr mpu BXOTHOM Ha-
npsvxernu 0,8—4,4 B, 70 103BOJISIeT TUTATH €TI0
OT OIHOI MaJTbYUKOBON Garaperiku Tuma AA.
Beicokast wacrora nepexstiodenst (1 MI') nema-
€T BO3MO)KHBIM IIPUMEHEHHE HHIYKTHBHOCTI
1 KepaMHIYeCKHX KOHIEHCATOPOB € HeOOIbINUMU
rabapuTaMu, 9TO BMeCTe C HeOOJIbIIINM KOJIn4e-
CTBOM BHEIITHUX KOMIIOHEHTOB (PHC. 6) TIpeBOC-
XOIHO TOJXONHUT ISt MOOMIIBHBIX YCTPOCTB.
OTAMIuTeIbHON 0COOEHHOCTHIO MUKPOCXEMBI
SBIISIETCST OTKITIOUeHHe IeTIN HarPY3KH B «CIIAIIIeM»
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peXiMe, IIPH 9TOM TOK HOTpeOIIeHust IIpeobpa-
30BaTesIsl CHIYKAETCs 10 1 MKA.

I[J'IH IIUTAaHUA CBETOOUOO0B JOJIKHBI UCITOJIb-
30BaThcs crenuanusuposanasie DC/DC-
Ipeo6pasoBaTeIi — CBETOIUONHbIE JPABEPHI.
Hogeitmne paspaborku kommanuu Monolithic
Power Systems o6:1agatot BoicokuM KITJI, o6e-
CIIeYUBAIOT Ha BBIXOJIe BBICOKHE TOK I HAIIPSIKe-
HHeE, UMEIOT MaJIbIC Ta6apI/ITbI. CHCHI/I&HHSI/IPOB&HHLIe
BbIcOK09h dexruBHbIe DC/DC-11peobpasoBaTe.
BBIITyCKaeMble KoMnanueit MPS, nmeror mupokyo
00JIaCTh IIPUMEHEH S — OT POHAPUKOB 10 YA~
HBIX CBETUJIbHUKOB. [ ]
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