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Constant Current Drive Power Supplies Based on Two Cuk Improved Circuits

YAN Yulin, XIA Yankun, LIU Liyou
(School of Electrical Engineering and Electronic Information ,Xihua University,
Chengdu 610039, Sichuan , China)

Abstract: In order to achieve equal current, a constant current source should be used to drive the LEDs. A
constant current source based on two output Cuk improved circuits was proposed. The circuit structure, working
mode and constant current principle were analyzed, and the voltage, current and power expressions were derived.
Finally, a prototype with an output power of 3 W was built to prove its constant current theory. The results
demonstrate that the constant current source uses the intermediate energy storage capacitor element in the Cuk
conversion circuit structure to realize the automatic constant current of the two LED output branches, which controls

one of the load currents to automatically achieve two constant currents. The buck-boost voltage of the Cuk
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conversion circuit is used to obtain the voltage required for each LED load.

Key words: Cuk circuit; LED drive; multiple constant current sources

ARG 0 LT SOCAT AR HEE, RO Z )
B (LED) PR H &40 i A B Bk AR Sk B 20Dl
PR A2z Y

LED 1) & 52 S e | H g A28 07 U s
et AN SJ IR, 5 45 5 (A TR 7 1302 LED
IR (EH et K MOH T 2K LED Se R EK S
JEEAS A2 fL ., 2R 1T 32 3 H s 52 0 224> LED
() LN A S, LED B Ra e T A A i 23 TR L AR
AN AH AT RS TS AR AR AN AR M4
JIr LA Al LED & IR i) 8] &0, 7 2R FHAE I R
25 LEDfitH

W98 £ 8% LED fE i 47 T K&
FHOCSE B I 5T, 4 H0 10 7 3 2B A AT IRE TR
TRPVRI TC YR PR T R AT TR U R A

) FEL 4 i A R AL 1 i i TG U g
T DU H S 8 ) v feft PR L P S AR MR TR A
P, LED 13 o o E 37 7 i B A AR AL
25 M TR] S A R BB R B E S R 4
LED IR 2y B3, I % FH Boost F1 Buck HLB& S, AH ST
KWK Z . SEG AR, Cuk 283 AR JE—
b2 B AR o 2% O A HL I R A A
A T8 A (5 H R AR e L i AT ST A
XL /D o, SCHR[6]7F Cuk A2 L & Y SE il 1 A1
PN FE A8 A B4 T Y 7 ¥ S B0 M #% LED fE 3,
HZZER I G £ . SCHR[7)02 A% 48 Cuk HL
P& B S5 A AKXl LED ., SCHR[8]Y L 8% 45 14 2 th P
A Cuk HLFEIFIRA L. SCRR (911 H 6 445 14 2 72
AR Cuk HE I B9 FEAE 38— AP RS B L,

EERB 2 FM (1996—) , %, 55, Email : 1947956286@qq.com
BEIAESE B0 (1984—) 5 1+, fI#HZ, Email : yankunjtdx@163.com

44



FEM,F LT Cuk 2Lt b 280G 8RR

WA 2023F H53K 108

ELP 2 FL B TR AR 2GR . SCHR[10]9E Cuk
F, R LLC 3 4% 718 i s 25 4 P 9% 28 LED 3K 5
FL I, (L2540 52 2% L L B v 7 7 70 T 4 2 T L i
TAERCE

AR SR T —Fh 3T [ Cuk 2t L A
H LED 3R, 6 H o e S5 4 | TAERE S AN e 3
JREHEAT T 0T, 5 T R 25 ka0
JER R gt 2R 3k AR A DR R AL e
TR A FH Cuk A5 4 v B 4544 vh ) vh ) i BBl 250
P52 BT PR B LED i th S B A 3. e
FEEE T IR A 3 W AYEENLIE B HFE I .

1 AR RIS HT

1.1 HEEEH

B 1AL BRI Cuk 25 e L fi 18], 2T
HRABEREIR YV, HEL AL, BEC JFX
ES.TWED MR C, gk, HT/ER
2525 DR R B P A B R T AR UK AT it AN ] o

I C, b
+H Y Y YN

L XZALED

Va S DY C.=%

Bl R4 Cuk AL e

Fig.1  Traditional Cuk conversion circuit
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Fig.2  Circuit structure of two constant current drive power

supplies based on Cuk improved circuit
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Fig.3 Each modal equivalent circuit
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Fig4 Working waveforms in steady-state
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