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HoBble gpanBepbl
NMTaHNA CBETOANOLOB,
NOCTPOEHHbIE

Ha Mmukpocxeme HT7L5600
komnaHnum HOLTEK

KomnaHusa Holtek Semiconductor Inc. (TanBaHb) cneynannsnpyeTtca Ha
NPOEKTUPOBaHNN 1 NPON3BOACTBE U3AENNIA COBPEMEHHOWN MUKPO3JIEK-
TPOHMKM C LUMPOKMM CNEKTPOM NX MPUMEHEHNA B CUCTEMAX TENIEKOMMY-
HUKaumu, TenepoHnn, ANCTaHLNOHHOTO YNpaBieHUsA, B KOMMbIOTEPHbIX
NPUNOXKEHUAX 1 B N3aenmnax obuiero 1 6biIToBoro HazHayeHna. OCHoBHasA
npoayKuma komnaHmm — 310 RISC-MUKpOKOHTponnepb! AnA BCTpavBaeMbixX
NPUMEHEHUN, MUKPOCXeMbl MaMATY, ApalriBepbl yNpaBieHUsa AUCrneamu,
a TaKKe 3aKa3Hble MUKPOCXeMbl cneunanbHoro HasHayeHua ASIC, npea-
Ha3Ha4YeHHble ANA CpeacTB CBA3W. B ctaTbe NpeacTtaBneHa HoBasi MUKPO-
CXemMa KOMMaHuuy, NpegHa3HavyeHHaA 4na NoCTpoeHWA ApanBepoB NUTaHKA
CBETOAMOAO0B, PACCMATPUBAIOTCA €€ XapaKTEPUCTUKN N BOSMOXHOCTMU.

e Tak faBHO Holtek Semiconductor
Inc. 3anycrtuna B Ipous3BOACTBO
HOBYI0 Mukpocxemy HT7L5600
[1], Ha 6a3e KOTOPOIT CTPOSATCS ApAiBEPHI
[MUTAHUSI CBETOAUOMOB, UCIIOIb3yeMble
B PasiMYHBIX CBETONMOIHBIX CBETHIbHUKAX.
Takue CBETUIIBHUKY IIIPOKO UCTIOTB3YIOTCS
B OCBEIII€HUU HE TOJBKO JXHUJIBIX ITOMEIIe-
HUIi, HO ¥ IOMEIIeHUIT 0(PUCOB, TOPTOBBIX
1 TIPOMBIIIIEHHBIX TIPEINPUATHI, YIeOHbIX
3aBefieHHIt i T. 1. CBETOMONHBIE CBETHIIHUKH
3HAYUTEIHHO SKOHOMST JJIEKTPOIHEPTHIO,
0066eCIIe9InBaIOT BEICOKYIO SIPKOCTD U 9KOJIO-
rudecku 6e30mmacHbl. B ocHOBe ux mpous-
BOJICTBA JIEXKAT COBPEMEHHBIE TI€PENOBbIE
TEXHOJIOTHH, KOTOPBIE II03BOJISIIOT IOCTH b
BBICOKOH IIPOM3BOIUTENILHOCTH 1 OOJIBIION
IOJITOBEYHOCTH U3IEIIHIL.
HT7L5600 npencraBiseT co60it OMHO-
CTyHeHYaThlH, n3onuposaHubiil IIMM-
KOHTPOJUIEp MUTAHUS CBETOJLUOMOB,
KOTOPBI# 6e3 UCII0Ib30BaAHMS KaKUX-T100
IDOIIOJHUTEJIBHBIX CXeM obecreduBaeT
BBICOKH T KOI(DPUIUEHT MOIITHOCTH
(cBpriire 0,9). PerynupoBanue MOITHOCTH
OCYIIIECTBJISIETCSI IyTeM yIIPaBJICHUS
BHeIMHUM cuoBeIM MOIT-Tpansucropom
(MOSFET) u npousBoautcst 3a cuet 06-
paborku nadopMan U Ha TEPBUIHOMN
CTOPOHE, YTO 3HAYUTEIBHO yIIPOIIaeT
KOHCTPYKIIMIO CHCTEMBI CBETOJUOJHOTO
OCBeIIIeHNUsT, HCKITI0Yast KOMIOHEHTHI 06-
paTHOM CBA3W Ha BTOPUYHON CTOPOHE,
B TOM 9HCJIe OOBIYHO MCIIOIb3yEeMBbIi
B TAKHUX CJIydasiX ONTPOH. Ype3BbIuaiiHo
HUBKHI TOK B COCTOSIHUY IIOKOS U MaJIbII
IIYCKOBO TOK (Bcero 10 MKA) YMeHBIIAIOT
paccenBaHIe MOILITHOCTH U CHIDKAIOT 001I[ee
noTpebieHIe 9HEPTUH, ITO 00eCIIeINBACT
BBICOKYIO 9(DPEKTUBHOCTD UCIIOTB3YEMOTO
PeITeH s IIs1 Pa3INIHBIX TPUITOKEHUT.
Boicokast pyHKIIMOHAIBHASI HHTETPAIIIS
MHUHUMU3UPYET KOJIMIECTBO BHEIIHUX
KOMIIOHEHTOB, YTO [aeT 3HAYUTEIbHbIE
[PEUMYIIeCTBa ¢ TOUYKH 3PeHHUS] CTOMMOCTH
U TUTOIA/IN TIEIaTHO MTATHL.
[TpumeHeHue B ApaiiBepax MUTAHUS
cBerogronoB Mukpocxemsr HT7L5600 o6e-
CIIeYMBaeT:
®  JICIIOJIb30BAHME U3/ICJIUI B IIUPOKOM
IuanasoHe BXOJHOTO IIePeMEHHOT0
ceTeBOro HanmpspKeHus (85-265 B);

®  BBICOKYIO 9(P(PeKTUBHOCTH MOLTHOCTH
(cBbImze 90%);

® BBICOKYIO TOYHOCTH PEryJIHPOBAHIS
IIOCTOSIHHOTO TOKa CBETOIUOJOB (MeHee
+3%);

e Masoe moTpebieHue pabouero Toxa;
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¢ a¢ddexTuBHYIO HArPy30IHYIO CI1OCO6-
HOCTB;

e Masblil KO3(pPUITNEHT HETUHENMHBIX
HACKayKeHU .

Muxkpocxema HT7L5600 mmeer psizt BCTpo-
eHHBIX 3AIUTHBIX QYHKITHIT:

o  GJIOKMPOBKY ITUTAHUS TP TOHIKEHHOM
nanpspkeann UVLO (Under-Voltage
Lockout);

® 3aIUTY OT Ieperpysku 1o Toxky OCP
(Over Current Protection);

® 3aIIUTYy OT KOPOTKOTO 3aMbIkaHusA SCP
(Short Circuit Protection);

e zamurty oT neperHanpsvkerust OVP (Over
Voltage Protection);

®  3aIIUTYy OT KOPOTKUX 3aMBIKaHUI U 00~
PBIBOB B CBETOJMO/IHBIX JINHEIKAX;

®  VHTerPUPOBAHHYIO 3AIIUTY OT IleperpeBa
OTP (Over Teperature Protection).

CTpyKTypHast cxeMa MUKPOCXEMBI TIPH-
BeJieHa Ha PHC. 1, Ha3HAYeHMe ee BBIBOJIOB —
B TabiuIle 1, a pacroo’keHre BEIBOIOB
Ha kopnyce SOT-23-6 — Ha puc. 2.

TouHas peryaupoBKa TOKa yepe3 CBeTOIUOMbI
IPOU3BOIUTCS yTeM 06paboTku nHpopma-
LM Ha IIEPBUYHOM CTOPOHE. Berxomno Tox
MO’KeT OBITh PacCIuTaH 110 popmyIIe

IOUT~ 1/2 x VFB/RCS X Np/Ns,

re: Vpg— BHyTpPeHHee OIIOpPHOE HaIIPsDKeHHe,
paBHoe 300 MB; R g — comnpoTusieHue uame-
PUTEIBHOTO PE3UCTOPA YCTAHOBKHU BHEIITHETO
TOKa; Np— 9HCII0 BUTKOB IePBUYHO OOMOTKH
TparcopmaTopa; Ny — YHCI0 BUTKOB BTO-
puaHoit 06MoTKM Tparchopmaropa.
Berpoennas ¢dynkuus UVLO npenna-
3HaveHa g 3amuTsl IIHMM-koHTpOsIEepa
U OCHOBaHa Ha IIPUHIIUIIE TUCTEPE3NCa.
KonTpoiiep BBIKIIOUAETCs, KOT/IA HATIPSI-
skeane VCC mpessimaet 24 B, 1 xorpma oHO
CTaHOBUTCS MeHble 7,5 B. ['ucrepesucHas
XapaKTepHCTUKA FaPaHTUPYeT, 4TO YCTPOHCTBO
MO’KeT IIUTaThCs OT BXOJHOTO HAIIPSUKEHUS
BO BpeMs ITyCKa, a KOIZla BBIXOJHOE HaIlpsi-
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Puc. 1. CTpykTypHasa cxema Mukpocxembl HT7L5600

g GND

JKEHUE YBEJINIUBACTCS 10 OIpe/eIeHHOTO
3HAYEHUsI ITOCTIe MTyCKa, MUTAaHUEe MUKPO-
CXeMBI TPOU3BOIUTCS OT BCIIOMOTATENBHOM
o6MoTKH TparchopmaTopa.

B peskuMe rpaHUIHOM TTPOBOIUMOCTH
BCM (Boundary Condition Mode) BHenHui
cunoBoit MOSFET BkirodaeTcs 3a cuer 00-
HapY KeHUsI ITepecedeH s HyIeBOTO YPOBHSI
TOK4, IPOTEKAIOIIIEr0 Yepe3 BCIIOMOTATENbHY O
06MOTKY TparcdopmaTopa. Tok HymeBOTO
IIepexo/1a MOXKET OBITh OOHAPYIKEH C ITOMOIIIBIO
HampspKeHUS Ha BeIBoje ZCD. Korna Tok,
IIPOTEKAIOIINI Yepe3 0OMOTKY, HaXOJUTCS
B TOYKe ITepecedeHns HyJlsl, HapsDKeHUe
Ha 9TOM BBIBOjie Oy/ieT OBICTPO MafaTh.

Ta6nuya 1. HasHaueHue BbiBOfOB MUKpocxeMbl HT7L5600

Homep BbiBoga  0Go3HaueHue BbiBOAA

OnucaHue BbIBOAA

IE Ndd

L5600

Puc. 2. PacnonoxeHue BbIBOLOB Ha Koprnyce
SOT-23-6 (Bua cBepxy) Mukpocxembl HT7L5600
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1 COMP KoMneHcaumnoHHbIi BbIBOA NeTnv oGpaTHom cBA3u. Mexay HUM 1 o6LmMM NpoBoAOM A0MKEH GbiTb NOAKNIOYEH KOHAEHCATOP eMKoCTbio 0,47 MK®.
2 GND 06wwit nposog.
BbIBOA yCTaHOBKY 4yBCTBUTE/IbHOCTM BBIXOAHOTO TOKA C MOMOLLbIO MOAKIIOYEHHbBIX K HEMY BHELUHUX M3MepUTesbHbIX Pe3UCTOPOB. [ TOro YTo0b!
3 CS YCTaHOBUTb BbIXOAHOM TOK Kak MOXHO GoJiee TO4HO, MOrpeLHOCTb COMPOTUBIEHUA 3TUX Pe3UCTOPOB A0MKHA ObiTb He Gonee +1%, a cooTBETCTBYIOLME
JIMHWW NeYaTHON NNaTbl AOMKHbI BbITh Kak MOXHO Goslee KOPOTKUMMU.
4 DRV Bbixog ynpasnenus Ha BHewHuit MOSFET. Yto6bl yeTporicTBo Morno pabotatk ¢ GonblmnHeTBoM Tunos MOSFET, MakcuManbHoe BbIXxoaHOE
HanpseHne Ha 3TOM BblBOAe orpaHuymsaetca 16 B.
5 vce Hanpsxenue nutanua 10-20 B.
6 7CD Bxoa KomMnapaTopa AeTekTopa Hynesoro Toka (Zero Current Detector), Ha KOTopbIii NoAaeTcA YyacTb cUrHana 06paTHON CBA3W CO BCMOMOTaTebHOM
06MoTKM TpaHchopmaTopa.
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MukpocxeMa 0OHApy>KUBaeT CIIAIAIOIIHH
¢dponr u Brmogaer mutanne MOSFET. Pexxum
BCM obecnieqnBaeT HU3KHE KOMMYTAI[HOH-
HBIE ITIOTePH U BBICOKYIO 9(P(HeKTUBHOCTD
peo6pasoBaHuUsL.

Hanpsoxenue Ha BoiBose ZCD ycra-
HaBJIMBAETCA C IOMOIIBIO HeIHUTes,
COCTOSIIIEro U3 YCJIOBHOTO BEPXHETO
pesucropa Rypp, YCIIOBHOTO HUKHETO
pesucropa Rppr ¥ BCIIOMoOTraTeJIbHON
ob6moTku TpaHcopmaropa. [Toce Toro
kak HanpspkeHue ZCD npessicut 3,2 B,
CITYCTs HEKOTOpOe BpeMs ramerus (1 Mxc),
HeoOXOIUMOe /IS TOTO, ITOOBI TOTHOCTHIO
3aTyXJINM IaPa3uTHBIE KoJeOaHus (3BOH)
Ha MHOYKTHBHOCTH, CpabaThIBaeT cxeMa
OVP. 3aTteM yCTpOHCTBO OCTaHABIUBAET
IepeKJIIoYeHe, HO OHO MOJXeT OBITh
cOpPOIIEHO MOBTOPHBIM 3aIIyCKOM Ha-
npspkeHus Ha Beioje VCC.

Hanpsoxerne OVP MoXHO onpenenuTsb
C TIOMOIIIBIO yPABHEHUS

Vour ove = 3,2 x (1 + Rrop/Rpor) %
X NS/NA + VD,

rie: Ng— 9I1ciI0 BUTKOB BTOPUIHOM 0OMOT-
k1 TpaHcopmaropa; Ny — IMCIIO BUTKOB
BCIIOMOTATeIbHOU 0OMOTKH TpaHChopMa-
Topa; Vp— HampspKeHHe CMeIIeHNs 110/
BO BTOPHYHO IIETIH.

[TocpencrBom BriBoma VCC obecmeunBa-
eTCsI 3al[UTa BO H30eKaHIe IPe3MEPHOI
Heperpy3KH U3-3a CBETONUOMIOB CO CIUIIKOM
6OJIBIIIIM TOKOM HUIH TIOJTHOCTHIO TPOOU-
THIX. BBIXO[JHOE HaNpsDKEHMe MaaeT, KOoTya
B OJTHOM MJIM HECKOJIBKHUX CBETOJMOAX JIH-
HEeWKH UMEeeTCsI 3aMBIKaHHe, YTO IIPUBOIUT
K YMEHBIIIEHUIO HANIPsDKeHUS Ha BBIBOZIE

Ta6nuuya 2. OcHosHble NnapameTpbl gpaisepa

VCC. Iocne TOro Kak OHO ynajer HUXe
7,5 B, ycrpoiictBo SCP pekparut pabory.
B rakux cuTyanusax mporuecc 3amycka 6yaer
IO/IIepKUBaTh IoTeHnual Beisoga VCC
yepes pe3ucTop 3alycka, U yCTPOUCTBO
nepeirizier B pesxkuM 6aoxuposxku UVLO.
[Tpu BrarowenHo# 610KHIpOoBKe (UVLOgN)
HanpspkeHue Ha BoiBozie VCC 00BIYHO paBHO
18 B (peanbHO 3TO HAIPSDKEHUE HAXOJUTCS
mexay 16 u 18 B). Korga 6;10kupoBKa BbI-
xmodera (UVLOqgg), HanpsoKeHHe Ha BBIBOJIE
VCC cocrasnsget 7,5 B, a TunmoBoe 3HadeHue
IIOPOTOBOTO HATIPSDKEHUS CXEMbI 3aIIUThI
OVP — 24 B. Takum o6pasom, pabouee
3HavyeHMe HanpspkeHus VCC [ODKHO Ha-
XOJUTBCS MEKILY STUMU IBYMS 3HAUCHUAMHE
(7,5mu 24 B).

ITpu xaxnom nepexmodenn MOSFET ne-
U30€KHO TeHePUPYeTCst BCIUIECK HATIPSUKEHHUS
Ha U3MEPHUTEIILHOM PE3UCTOPE, YTO MOITIO
OBbI IPUBECTU K OTKJIIOUEHHUIO JIpaiiBepa.
[Toaromy Bo m3beskanue mepedoeB cpaba-
TBIBAHUSI TPOU3BOIUTCS TAIlIeHUe IEPEIHETO
¢ponTa uMuyascoB o6paTHOrO X0ma LEB
(Leading Edge Blanking) mnurensroctbio 400
HC. B TedeHne 3TOro0 meproma KOMIapaTop
OTKJIIOYAeTCs M He MMeeT BO3SMO>KHOCTH OT-
KIIIOYUTD JIpaiBep.

®ynkmus Teroso samutsl OTP B0~
JaeTCsl IJIsI IIPeIOTBPAILleH s OBPEKIEHUH
OT Upe3MepHOro reperpesa. Korma remrepa-
Typa Iepexopa npesbliaeT nopor B 150 °C,
(DYHKIIMSI TEMIOBOI 3aIIUTHI HEMEIJIECHHO
OTKJIIOYaeT apariBep. [Tocie Toro xak Ha-
npsbkeHne Ha BeiBoge VCC majmaeT HIDKe
7,5 B, xonTpOsIIEp OymeT cOpoIIeH.

PaccMoTpuM Tenepb KOHKPETHYIO KOH-
CTPYKIIHMIO CBETHJIbHUKA C NPaiBEpPOM,
peann3oBaHHBIM Ha 6a3e MUKPOCXEMBI

ETETTE ) 3HaueHue

[lnana3oH BXOAHOTO NepemMeHHOro Hanpsxenus, B 90-265
BbixoaHas MowHocTb, BT 24
MakcumanbHas BbIXOAHas MOLWHOCTb, BT 35
[lnana3oH 4acToT BXOAHOTO NepeMeHHOro Hanpsxenns, My 47-63
BbixoAHOE NOCTOAHHOE HanpsXeHWe Ha CBETOANOAHOI NMHelKe, B 25-52

BbixoaHou ToK, MA

560 (TunoBsoe)

MaKcuManbHbIN BbIXOAHOM TOK, MA 830
MakcrManbHas nyabcauya BbIXOAHOMO TOKa, MA 272
To4HoCTb BbIXOAHOTO TOKa npy Temnepartype +25 °C, % +1
TouHoCTb BbIXOAHOTO TOKA B Anana3oHe Temnepatyp -20..+85 °C, % +2
MwuHnManbHas yacToTa nepexntoyeHns npeobpasosarens, Ky 40
JddexTnBHOCTL MOWHOCTH, % >85
KoadduumeHT MowHoCT >0,92
CyMMapHble rapMOHUYecKue nckaxenus, % 18
MoTepu MoWHOCTY B AeXypHOM pexume, BT 03
[MoTepu MolLHOCTY B pexuMe cpabaTbiBaHWA 3alLMTbl OT KOPOTKOTO 3aMblKaHus, BT 07

HT7L5600, Ha TpuMepe CBETOAMOTHON
TpyOKH HalpasileHHOro ocBemienus LED-
TUBE T8 morHOCTBIO 24 BT Ha HanpspKeHMe
220 B [2]. Ona ucromnb3yercs B CBETHIBHIKAX
oducuHoro tuma (JII10, JIBO), pasnuanbIx
BUTPHHAX, XOJIOAWIbHBIX YCTAaHOBKAX, KOPO-
62X ¥ T. II. BMECTO JIFOMUHECTIEHTHBIX JIAMIT
c mokoseM G13.

OcHOBHBIe ITapaMeTpsl ApaiiBepa IpH-
BelleHbI B Tabiue 2.

Huke mpuBeneHbl HEKOTOPbIE CO00-
P@XKEHUsS 1 PEKOMEH/IAINH pa3paboTInKa
110 KOHCTPYUPOBAHUIO IpaiiBepa U BHIOOPY
€ro KOMIIOHEHTOB.

IpatiBep npencraisier co60# Ipeod-
pasoBaTesIb TOKa Ha IIEPBUYHO CTOPOHE,
BBIIIOJIHEHHBIN 110 0OPaTHOXOIOBOM TO-
nonoruu (Flyback Topology), T. e. ¢ mepe-
madeir 9HEPruu Ha 06paTHOM xo1y. Takyro
TOIIOJIOTHIO MOYKHO Ha3BaTh OHON M3 CAMbIX
IIONYJISIPHBIX JUIS IOCTPOECHUS UMITYJIbCHBIX
HCTOYHUKOB ITUTAHUS, TAK KaK OJJHO U3 [0~
CTOMHCTB 0OpaTHOXOIOBOTO IIpeobpasoBa-
tenst (OI1) — mpocroTa cxeMbl. YiipaBiieHue
Ha TIePBUYHOI CTOPOHE IT03BOJIHIIO Oy IUTh
He TOJIBKO 60JIee BBICOKYIO 9((HeKTUBHOCTb,
HO U, KaK y>ke OBbLJIO CKa3aHO, YMEHBIIIUTh
YHCJIO BHEITHUX KOMIIOHEHTOB.

OcuosubIM anemerToM OIT siBiistercst TpaHc-
hopmarop, X0OTs B JaHHOM CJTydae OH UIPaeT
POJIb HAKOIIUTEISI SHEPTUHU U BBIIIOIHSIET
byHKIMM IpOCCeNs: MPH 3aKPBITOM CHIIO-
BoM MOSFET Bropuunas 06MOTKa OTHaeT
B HArpy3Ky 9HEpPIrHio, KOTOpas 3aracanach
npu orkpeitoM MOSFET, korma nepsuaHas
00MOTKa ObLIA IIOJKITIOUEHa K HaIIpsDKe-
HUIO MUTaHUsL. Braropaps ncronb30BaHUIO
tpanchopmaropa, B OIT obecnednBaercs
raJbBaHNYeCKasl Pa3BsI3Ka MEXKITy IePBUIHOM
U BTOPUYHOM LEISIMU, YTO IO3BOJISIET OT-
Ka3aThCs U OT IPUMEHEHHS ONITPOHA.

[Tpu koaddunuente sanonuenns 50%
AMIUIATY A YJIbCALUH TOKA, IPOTEKAOIIEro
Jepe3 BHIXOIHO CIIAKUBAIOIINI KOH/ICH-
caTop, IpUMepHO B 1,6 pasa mpeBbIIIaeT
BBIIIPSIMJICHHBIN TOK Harpysku. [loaromy
9KBHMBAJIEHTHOE IIOCIIEI0BATEILHOE COTIPO-
tusinenne (ESR) aToro koHmeHcaTopa JOHKHO
6b1Th Masto. OTCIOIa CIIefyeT, 4TO IJIsI Ha-
IeXHOM paboThl HEOOXOAMMO Ha BBIXOJIE
BKJIIOUUTD NTapaUIeIbHO KaK MEHUMYM /[Ba
AJIEKTPOITUTUIECKIX KOHIEHCATOPA.

WHIYKTUBHOCTD paccesiHUS IIEPBUIHOMN
o6moTKH TparchopMaTopa 0KHA OBITH Kak
MOXKHO MeHbiIe. [Ipi OTKpBITOM KITIoUe B Heil
3aI1acaeTcsl 9HEPrusl, KOTopast He epenaeTcst
BO BTOPHYHYIO OOMOTKY U IIPU 3aKPBITHH
KJIF0Ya BBI3bIBAET BCILIECKH [IePEHAIPSDKECHUSL.
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IToaToMy IpUXOANUTCS BBIOUPATE CHIIOBOI
MOSFET ¢ 1ocTaTo9HO BEICOKMM MaKCUMATIbHO
JOITy CTHMBIM HAIIPsDKeHNUEM U HCII0JIb30BaTh
feMII(UPYIOIIIE eI , KOTOPble HEKOTOPBIM
06pa3oM CHIDKAIOT 3HeprodaeKTHBHOCTD
mpeobpa3oBaTeIsL.

[TockonbKy OTHOIIIEHNE THKOBOTO 3HATe-
Hus Toka K cpegHeMy B OII cymectBeHHO
6obllle, HeKEIIH B JPYTUX IIpeoOpasoBare-
751X, TO npuxoautcs Bei6upats MOSFET,
BeJTMYMHA MaKCHMAIbHO TOIYCTUMOTO TOKA
KOTOPOT0 60JIblile, YeM B IPYTUX MPe0s-
pasoBaresix.

JlpaiiBep mMeeT BCTPOEHHYIO aKTHBHYIO
¢byHKIm0 Koppeknun (haKkTopa MOITHOCTH —
PFC (Power Factor Correction). B pycckos-
3BIYHOU TEXHUYECKOU JINTEPATYPe MOSKHO
BCTPETUTH TAKXKE TEPMUHBI «KKOMIICHCAIIHS
PEAKTUBHOI MOIIHOCTUY, «K03(hDUIIHEHT
koppexnuu MotraoCcTH» (KKM) nnu mpocto
«x09(PUIIEHT MOIITHOCTHY.

Cob6cTBeHHO K03 GUITNEHTOM MOIITHOCTH
Ha3bIBAETCS] OTHOIICHNE AKTHBHOM MOIITHOCTH
(MOIIHOCTH, TOTPe6IIIEMOI HCTOIYHUKOM
nuTaHust 6e3BO3BPATHO) K ITOJIHOW, T. €. K
BEKTOPHOM CyMMe aKTUBHOU U PEaKTUB-
Ho# MorraocTed. [To cytn, koaddunnent
MOTITHOCTH — 3TO OTHOIIIEHUE TTOJIE3HOM
U IIOJTyYE€HHOM B UTOT€ MOIIIHOCTEM, U 9Y€EM
OH 6JIrDKe K efluHMIIE, TeM Bbiiiie 9D PeKTHB-
HOCTb UCTOYHUKA IIUTAHUSL.

Haubosnee cyiecTBeHHYI0 KOPPEKIIHIO
MOIITHOCTH OKa3bIBaeT akTuBHas cxeMa PFC,
KOTOpas MOBbIIIAET cos ¢ 10 0,95 u BhIIIe.
VIMeHHO OHa IPHMEHSETCSI B pacCMaTpHBae-
MOM JIpaiiBepe U COMIePKHUT ITOBBIIIAOIITI
OI1, KOTOPBIi YIPABIISAETCS IIOCTPOCHHBIM
Ha 6aze HT7L5600 KoHTpOIIEpOM.

ITomumo toro, uto aktuBHag cxema PFC
obecmednBaeT GIU3KUN K HACATBHOMY
K09 GUIHEHT MOIITHOCTH, OHA TOTIOJI-

NCTOYHUKKN U CUCTEMbI MUTAHUA, APAUBEPbI CBETOAUO/0B

HUTEJIbHO CTAaOUIU3UPYeT BBIXOTHOE
HaIpsDKeHNe JpaiiBepa: YCTPOUCTBO CTa-
HOBHUTCS 3aMETHO MeHee YyBCTBUTEIbHBIM
K IIOHWKEHHOMY CEeTeBOMY HAIPSDKEHHIO
(MMEHHO O3TOMY [OTIYCKAeTCsI TAKOM U~
POKHUI IMATIa30H BXOJHOTO HATIPSUKEHNUS).
Wcnonb3oBanne aktuBHON cxeMbl PFC,
KpOMe TOTO, yIy4IlaeT peakUuIo NCTOYHN-
Ka IUTAHUS BO BPeMs KPaTKOBPEMEHHBIX
(mOJIM CEKYHJIBI) «IIPOBAJIOB» CETEBOTO Ha-
HPSDKEHMS — B TaKHe MOMEHTBI HCTOIHUK
paboTaer 3a CueT IHEPTUU KOHIEHCATOPOB
Ha BBIXOJ[¢ BBIIPSIMUTEILS, 9 (HeKTHBHOCTD
UCIIOJIb30BAHUS KOTOPBIX YBEJIHYUBACTCS
6oJsee 4eM B [Ba pasa.

PaccmoTpuM Tereph IIpUBeeHHYIO Ha PHC. 3
HNPUHIUINAATBHYIO CXeMY JpaiiBepa, HCIIONb-
3yeMOTO B YIIOMSIHYTOI CBETOIMOIHOI TPyOKe
LED-TUBE T8.

Ha ee Bxope Brito4eH npepgoxpanurens F1
Ha TOK 2 A, samuTHbIH Bapuctop TVR07561
U cocTosIuit u3 Koupercaropos CX1, CX2,
CY1, CY2 u npoccenst LF1 cereBoit bunbtp.
[TepeMeHHOE HAIIPsDKEHUE TUTAOILEH CETH
BBIIPSIMIISIETCS] AUOMHBIM MocTOoM BR1
u KoHfieHcaTopoM C5. BelmpsAMieHHOE Ha-
npsokerne depes GuasTp L1 C4 u mepBudnyio
06moTKy NpTpancdopmaropa T1 nogaercs
Ha ctrok MOSFET Q1 tuma FQPF7N65C
(tox 7 A, nanpspkenue 650 B) pupmbr
Fairchild Semiconductor. OgHOBpemMeHHO
YaCTh BBITPSIMIEHHOTO HAIIPSDKEHUS Yepes
COeIMHEHHbIE ITOCIIeI0BATENbHO M1y CKOBbIE
pesucrtopsl R6, R9 nmomaercsa Ha BbIBOJ
VCC mukpocxembr HT7L5600, uem o6e-
CIIeYMBAETCS] HAYaJIbHBIH 3aIIyCK PabOTHI
KoHTpoJutepa. O4eHb HU3KUI 1Ty CKOBOM
TOK I§ppART MUKPOCXEMBI TI03BOJISIET BBI-
6parh OoJIblIIee 3HAUCHUE COIIPOTUBIICHILS
IIYCKOBBIX PE3UCTOPOB, YTO YMEHBIIAET
paccessHUMe MOIIHOCTH. B TO Xe Bpems,

LF1
I

A

Fy
f L CY1
ACIN Lext | cx2 -
TVR1 ==CY2
O

FG1

BR1

9eM HIDKE UX COIIPOTHUBJIEHHE, TeM BBIIIe
CKOPOCTb HapacTaHUS IIYCKOBOTO TOKA,
1 9TO BiIUseT Ha 9P PEeKTUBHOCTD CHCTe-
MbI. PekoMeH0BaHHOE pa3pabOTINKOM
HOMUHAJIBHOE COIPOTUBIICHHE ITY CKOBBIX
PE3UCTOPOB JODKHO OBITH B IMANa3oHe
300-600 xkOm.

B mpomecce mocnenymoieit paboTsl
KOHTpOJIJIepa NUTaHHE MIKPOCXEMBI IIPO-
N3BOJUTCS HALIPsDKeHHEM, POPMHUPYEMBIM
BBINIPSIMJIEHEM MMITYJIbCOB BCIIOMOTa-
TeJbHOM 06MOTKH N4 TpaHchopMaTopa
nuongom D4 u xonmencatopamu EC3,
C9. BxiroueHHBII Mexay BeiBogoM VCC
u 001muM npoBojioM KoHaencatop EC3
HCIIOJIB3YeTCS JJIs CTaOUIN3anuu paboThI
ycrporicTBa. Ero eMKoCTh mOKHA OBITH
6omnee 10 MxO.

Henurtenp HaNpsKEHUsS, COCTOSIINN
13 BKJTIOUEHHBIX IIOCITEI0BATEIBHO PE3UCTOPOB
R5, R8, R15 1 coenHEHHBIX NTapaJIIeIbHO
u3MepuTeIbHbIX peaucropoB R16, R17, R18,
MIOZIKJIIOYEH K ipoccenio L1 u onpenenser
PEeXUM MHUKpPOCXeMblI 110 BeiBoay CS.

[ens R19 R3 C2 D3 nemncupyer nepsud-
HYI0 0OMOTKY TpaHcgopmaTopa.

YIpapisomye UMIYIbCHI € BeIBoga DRV
MHKPOCXEMBI 9epe3 OTpaHIIUTENBbHYIO Ierb R13
R14 D5 nmoparorcs Ha 3atBop MOSFET.

WMnynbebl ¢ BTOpUIHOM 06MOTKH N
TpaHchopMaTOpa BRIIPSMIISIOTCS COSIH-
HEeHHBIMH IIapajuleJbHO quonamu D1,
D2 u xongencaropamu EC1, EC2. [Tocie
dunbTpa, cocrosero ns gpoccens LF2
u pesuctopos R2, R7, Ha koHLleHCcaTOpe
C3 dbopmupyeTcst HOCTOSIHHOE BBIXOTHOE
HanpspkeHue. JlomycTuMoe 3HaUeHNe Ha-
NIPSDKEHMS Ha 9TOM KOHJIEHCATOpe JOIKHO
OBITH 6OJIbIIIE, YeM IO CTUMOE TIPeieIbHOe
3HaYeHe BBIXOIHOTO HAIIPSDKEHUS XOJIOCTOTO
xona (6e3 Harpyskn).

Cc7 rjcuw zeo[ 6

T 2o wc

Jcs orv[}
HT7L5600

Puc. 3. MprHumnuanbHaa cxema fpaiiBepa, NCnonb3yeMoro B cBeToanoaHol Tpy6ke LED-TUBE T8

WWW.LED-E.RU
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Pnc. 6. PrcyHOK neyaTHOM niaTbl C pacnonoXeHemM 31eMeHTOB Ha Hell

ComnpoTuBIeHNEe U3MEPUTEIBHOTO pe-
3ucTopa (BKIOUYEHHbIE TapaaeabHO
pesucropst R16, R17, R18 B popmyite 060-
3HaueHbl Kak Ri¢lIR71IRg) onpenemnsiercs
13 ypaBHEHUS

ILEDOUTN 0,86 X 1/2 X
% Vig/(Ry6lIR51IR ) x Np/ N

u paBHO 0,36 OM.

HOBOCTU

Conpotusnenus pesucropos R11, R12,
R21 B nmenu BeiBosa ZCD omnpenensroTcs
U3 YpaBHEHUS

3,2B> Vzep= Vigpour Max X
x (N4/Ng) x Ryp/(Ry; + Ry).

B urore, ob1tiee comporusienue ernu R11/
(R11+R12IIR21) oxassiBaercst paBabM 0,13 Owm,
compoTuBiieHne pesuctopa R11 — 62 kOwm,

a IIapaJIIeJIbHO COEJUHEHHBIX Pe3UCTOPOB
RI12I1IR21 — 9,03 kOwm.

BHemrHue BUABI I1ATHI ipaiiBepa cO CTOPOHBI
IeTaJieil ¥ CO CTOPOHBI ITeYaTHBIX IPOBOTHU-
KOB IT0OKa3aHbI Ha PHC. 4 1 5 COOTBETCTBEHHO,
a PUCYHOK I1€4aTHOM IIATHI C PacIIOIOKEeHIEM
3JIEMEHTOB Ha HeU — Ha puc. 6.

B 3axirtoueHne cTaTbu IpuBeeM HEKOTOPbIE
pexoMeHyeMble pa3paboTINKOM JpaiiBepa
napameTpsl Tpancdopmaropa:

e TUIOIIAAb HOMNEPEeYHOTO CeUYeHUs
Ae =58 Mm%

® UHIYKTUBHOCTb IEPBUIHON OOMOTKHI
Lp=520 mI'n;

® COOTHOIILIEHNE YKCIIa BUTKOB II€PBUYHOMN
06MOTKH KO BTopu4HOit N = 2,35;

®  YNCJIO BUTKOB IIEPBUYHOI OOMOTKH
Np=80;

® YNCJIO BUTKOB BTOPUYHON OOMOTKHA
N =34;

®  YHCJIO BUTKOB BCIIOMOTATEIbHOM 0OMOTKI
NA - 16 [ ]

JIntepatypa

1. www.holtek.com/documents/10179/abe518df-
2558-450a-acde-e196b552721f

2. www.holtek.com/documents/10179/2701338/
ha0388e.pdf

HoBoctu komnaHuun Holtek

Hosbi apanieep HT7A6322

KomnaHua Holtek Semiconductor Inc.
npegcTaBnaet HoBbIn fpansep HT7A6322,
KOTOPbIN ABMAETCA MUKPOCXEMOW C
perynmpyemMoi MOLLHOCTbIO M MOXET UC-
MoJIb30BaTbCA KaK B HEV30/IMPOBAHHbIX,
TaK 11 B M30JIMPOBAHHbIX YHVIBEPCAJIbHbIX
NCTOYHUKaX MMTaHWA C NMOMHbIM AMana-
30HOM BXOAHOTO HanpseHua. Mukpo-
CXeMa C PerynmpyemMoin MOLHOCTbIO OT

YHUBEPCaNbHOIo MCTOYHMKA NUTaHKA
C MPEMMYLLECTBOM HU3KOFO SHEPronoTpe-
GNeHVA B PEXXMME OXKMAAHUSA U BbICOKM
KM HangeT npumeHeHvie B 0651acTu Uc-
TOUYHMKOB NMUTaHMA AN CBETOAMNOAHbIX
CBETUJIbHKOB.

HoBbIV cBeTOAMOAHbIN ApanBep
HT7L4661

KomnaHus Holtek npepcraBnaet ceeto-
LOMNOAHbBIV ApaniBep C perynnpyemMmoi Nog-
CBeTKOM. HoBoe yCcTponcTBO cneumanbHO

pa3paboTaHo As CBETOAVOLHbIX CUCTEM
C perynnpyemoin nofACBETKOW, TaKMX Kak
LED-namnbl (06bluHble U TPy6OUHOrO
TMA) C UHGPAKPACHBIM CEHCOPOM UMK
YCTPOWCTBa C perynMpoBKol cBeToau-
OQHOIO NMOTOKa O6Lero Ha3HaveHus.
O6nagas nokasaTenem BbICOKOW MOLLL-
HOCTU, BbICOKOW 3 PEKTUBHOCTbIO
1 GYHKUMAMY CBETOBOW PETYSIMPOBKMY,
[panBep oTBeyaeT TpeboBaHNAM YKa-
3aHHbIX NMPUNOXEHWIA.
www.chipselect.ru

W NUTaHWA CBETOAWMOAHBIX CBETUNBHWUKOB W Namn

UoKonbHbIX LED namn, ceetouofHbIX NHeeK
W CBETUNBHUKOB

e MukpokoHTponnepbl komnakuin HOLTEK (Taiwan) ana
C03/1aHIA OI0[KETHBIX PeLleHnii B 00nacTit ynpasnena -}

° MHKDUKDHTPDHHEPH ANA C030aHUA W30NUPOBAHHBIX W
HEW30NMPOBAHHBIX UCTOUHWKOB NUTAHWUA TPYOOUHBIX U

o MukpoKkoHTponnepb! Ana co3fianna LED-apaiisepos Ha 6aze MuKpocxem
nonynApHbIX cepuit HT7L5600, HT7L4811, HT7L5821, HT7A6322 u ap.

o becnnarHble 06pasybl, Aemo-nnatbl U TexHUYeckas nogaepkka

]

e m<>

3NEKTPOHHLIE KOMNOHEHTHLI

info@chipselect.ru
Ten.: (495) 921-37-65;
(495) 640-19-74
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