3 EH S Vol.3l No.s TR 2274 CHARBEA RO
20104 9 H Sep. 2010 Journal of Jinggangshan University (Natural Science) 79

XERS: 1674-8085 (2010) 05-0079-04

ETFIERZRE B/ NIIZER LED Iz B K11t

FOA, EmgE, XM, B

RN 2B, BEM, 5RFH 550025)

OB el AT ER A I A B N DI LED KEN fL i U 5

SR AR P T YR

W R R b B e S B M R RSN AN T A LED )4 IXFh BTt 7 S AL S0 U A B T BBl i
i EEIAN TG A, PRAE T IRSDIR RS a3 LED SRS XS T7 R, BRIR T KT
KEEF: HEL RS DG LED; JES)E,; fHi R, BARL; LED 451

FESES: TN312.8 XEkARINAD: A

DOI:10.3969/j.issn.1674-8085.2010.05.018

THE DESIGN OF LOW POWER LED DRIVER BASED ON CURRENT
REGULATIVE DIODE
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(College of Science, Guizhou University, Guizhou, GuiYang 550025, China)

Abstract: We propose the design of a capacitance buck, low-power LED driver circuit based on current regulative

diode. It is powered with AC power and output low voltage and constant current. Simply adjust the component

parameters of parts, the circuit can drive LED array of different power with constant current. In this design, we

bring in current regulative diode based on traditional capacitance buck driver circuit to ensure that driving source

output low voltage and constant current. Furthermore, we connect low power load LED with cross-array mode,

decreasing the light off rate.

Key words: circuits and systems; white LED; driver circuit; current regulative diode; capacitance buck; LED array

0 3§

i JLAFE, LED HJRIGAFIEK 100 £, BAT
FeT 10 f5, JZHTEG. F5 8RB
. £ LED W Mgk, ML RSN
AU SIS 1% LED, & AR AR I s R 2ot
B3, HARTINME, ERDIARMES R .
/N EJ6 LED Mrsfihe, K/, Jeik

Wk H: 2010-06-18; &S H i 2010-06-30
FEGIH . BN BT TRBOITH CSFHS GY [2009]3008)

AR R, BT R N B T R, SRR
IR, /N ZhER LED 95 R BRI BE 11
Pt TR . LED [T 0% R
B, T LED TARHRAL, HIR/DER AL

RIS LED ZEff b F ARt ) i, B
oA R, B/NRAATR R AR A . LED /&
MR shasff, LS IEm ERsIEtL, AT
fRiFE LED &t m 34 2) L LED 3R 8l 5 I o 18 HL it

fEF A Tt B1984), Lo, HHKEFEN, WitA, FENH EDA #55(E-mail: happy_yinjie@sina.com);

[l 25 06 (1985-),

s WHEIMIN, R, R AF R S RSG5 (E-mail:xia020042003@126.com);

Uil
) #R(1955-), 53, BiMSTRHN, #E, LA, EZANF S REHFU(E-mail:liugiaol 955@163.com);
5

T X(1957),

, BOMBEBAN, #d%, WA, RS A ST (E-mail:wyigz@126.com)



50 JEP KA ARRREI)

B PR ISR BV R B, S ACHR Y LED 3K
SRR 2T PR AT R e
WM /N Eh A LED WK, T b,
i H AL UAREE

1 LED EEAR

¥ LED MU RGN, T5E5 R4
FEI LED BKsha%, LALAK LED iR, Hfa4&
HGUCEC B, A REMHIE LED 1E% TAE. /NIhR
1% LED I IE [ R Yu Ml 2.8~4 v, TAEH
WA 15~20 mA. HUHHI LED 4] — e 2 AN Xk
fF)/h Dy LED il f e KA &0 k), X
U6 LED I8 T EUCHC A AR A S . Sy AhE
IR AR O IX e LED EERA /-, A
AEDA A Horh— 8 LED AT BRBUA 1 5 808> LED 4T
HARE TR

B ZAFRSH LED BEAE—, il
LED HIHLHiAHSE . LED — k2, BARARE
LED fTERIE M AN, (H3E B4~ LED ¥ HLR
FHS, BN LED AT BRI B0 23— 3. LED Hilik
TR IR AU R BRI, LA A ZE 5 A
20 mA LR A —A LED B AS [ Wi
G, FoxFEEES LED T4, 1% LED 472k
) i TR T 25 R A

£~ LED T ERAIFIE, TR ahas i K
KT, B IRAE 3V AdT . JEleE )y ]
DL —A LED FEbR o BT 4148 O — 7™ F
fio BT LED JOGHES TAERIRBIEH KR,
LED [t ERZ WS HAEE— & % 5, id &4~ LED
JTERMHRA—3, HEFE LED REAY
Ao RHMEGTT NIKS) I B¢ LED I, LED ] EBEM
REZ MIFm, BiiBoy U LED K83k, 2
gt Hofth LED F FR SRS I i e bR o

h THREEENE . ROGIIAINE, $RH T A X B
)RR, &1 4 LED 28 X w1447 K
M F AT LA H S RN LED i s sl ig,
AL GHEAT ALK o IXFhRE XBEF i 77 20
TERM T, SRR, nISErkm, XoRshE R

A Ko

8 =R 2R Z8
23 S3n 53 B |
83 el % [=gs]

A A B A
Nlé o 2 -

) SRA SAa SR

Jé 2 2 “E_

SR Q;I)' ‘:‘;"If SR
+

Kl 1 LED fI¥kas X5 EE 7 K

Fig. 1 LED cross-connection diagram
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Fig.3 The driver circuit of low-power LED base on current
regulator diodes

Kb D5,D6 S fEI AR, ASBER T KGR
TR A B M B m K 2DHL & 41, 2DHL £ 41
PR AL AR 1 LAl 72T
IR TE R, Sk, frd e R, K
B, RSN AR, SAFHL R A R e
BRI BIME SRR, NI fRy 8, SOl T L PR
PALIEEN S 5%l R IR oy S TS I A S 2 NP
DA RIS 728, S e e i il £ LED.
SHEOLAS . DU DR A IS i & AT
2N BA R ERG~3.5 V), H
J7(25~100 V), B S [l (er < 50 ns tf <70 ns),
B R B RARFIE . A TR BT RHA T UK
ZAMEGL A IFIRAE T, JFIPR LU A R A A
MBS AE SRR AT d TR R AR
HUR VR, UERIME 12 LED Mt A 3
HOEANIKE LSS, HAT ISR FL ORI DI fE

/NI LED IE[M HUE 2.8~3.2 V, f KT AEH
WA 20 mA. LED 5%/ L SIE R T RIELE:
L=KI; (K NHWBIRH, TAERRBCR T
FEBOR, {Hi T LED WHEA S REANEEE, Bril
LED IE [ BB R /N AR IR . /N LED
HIVRIL 15 mA DUG, 2/ USRI, iR 4ka:
REFRAA S, 24 LED A PN il

UL GANCIES L Lol

C1 My P Hgs, AP e r i il F R L
Bif s FL 2 7 s R HH PR A O, i H P B R
/N BRI T IR Ay L PR T B 100 VOB E,
HE B R U IR A C2 MARRUEK, A%
FHES R, AR IR S L AR S0 v
F1100 V I9EH LAY HUAR A 2 K IK B HaL i
B LB, LR s F AR R 23 BRI AN IR BTy
HaL I I 2 AR e S AR e, DR e DS T 2 2%
AL 33 uF. R 14451 7K1 0.68~3.3 uF
AR/ LS, UK L AR AN ] L R 4L )
HLI A RERS IR B I Bc % LED 3. (R ik
Witk 2 RS2 S0 F )

£1 ClAESHHERERER

Table 1 C1 value and output current relationship table

CLIZ i =g Ih LN 95K LED ¢
{8 (uF) (mA) (mA) R

60 45 (C2 Jj 470uF 50V) 4 ) *15 ()

: 45 90 (C2 24 220uF 100V) 3 (F)*30 (HD

120 45 (C2 Jj 470uF 50V) 8 (FF) *15 (HD

2 100 93 (C2 24 220pF 100V) 7 (JF) *31 (8D

180 45 (C2 2y 470pF 50V) 12 (9F) *15 (4D

3 165 93 (C2 Jy 220uF 100V) 11 (GF) *31 (i)
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Fig. 4 Pspice simulation results of driving circuit
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