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A non-electrolytic capacitors LED driver power supply with power coupling circuit

ZHANG Yonggao, SHI Xianbing, GAO Haiwen
(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: In order to solve the problem of short lifetime of LED driving power, a scheme for electrolytic capacitor-less
light emitting diode (LED) driving power based on power factor correction (PFC) combined with a Buck-Boost circuits is
proposed. The conventional Boost circuit and the CRM control method are adopted in PFC circuit. Besides, the
electrolytic capacitor is replaced by a Buck-Boost bi-directional converter in parallel with LED load to balance
instantaneous power between AC input and DC output. The Buck-Boost converter achieves the function of power
coupling. The fixed duty cycle control strategy is applied in Buck-Boost bi-directional converter, as well as the CRM
control method is adopted in PFC circuit. Finally, simulation models and experimental platform are established by Saber.
The experimental results are presented that the power factor of the circuit is more than 0.9 and the output-current and
output-voltage have a good stability.
This work is supported by National Natural Science Foundation of China (No. 51467006).
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Fig. 1 Traditional LED driving circuit structure
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Fig. 2 Input voltage and input current and the relationship

between input power and output power
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Fig. 3 Non-electrolytic capacitors LED driver circuit with

LED

power coupling circuit
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Fig. 4 Buck/Boost inductor current waveform
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Fig. 5 Equivalent circuit of operation mode

MR L Cyo RIS AT LATE 5 i 2
NG
P (1) = Vg icq. = B cos Qat) (5)
K veg ARSI icqe /RIS LA AR
P T R A PIIE N, PR s
SESAME SO0 ) AR 4 s FUA L P I (AR S, I HL AR
HL s AT KR A
dec = Vdc + ‘; (6)
K Voo WHE Coe BIRFIOME; v EHEE Co
JERKBhE . AR FE A L O R T 1R
Ioge ()= Cdc % (7)
HIUG)ATEL, Coo MRS N IESZ S, WHK
kN
v=V_sin 2ot) )
Ve A0 n) AR 2t H S Wk Sl e KB 255 20
(DHAA(®),

icg. (1) =20V .C, cos 2at) ©)
RS FK(9) ] LAAF H
= (10)
20V Vy,

R A Cy RS RN A AV, T (10)n]
=157
Cdc = 1)0
2nfV, AV
A, o EHRBIE,
QDA a, HEAERE SRR,
ARG s . B R R, HAEAR
RS /]S, DAZTUAS A5 i H FE AR L 1A K
WL R BN ry, W AV=rVy, HAEMAERERE R

(11)



EEE, S AT RS K I TG HL % B 25 LED UK B -6l -
L= (12). By szl PECHY,
_1 R (12) 3.2 WETHREEE & 5= ELishl R A
C ran G5 IR 1) A e 7 T FH XL P R 1 S, 8

MY 4 FoR, SN IR B AR 5 il #31)
M A

P
%—
o>
8y

P P
Lo fo (13)
o 27

WS 280 r=0.5. D% 100 W A H K
WP EHFEE R RWE 1 s,
=1 HHBESE S B AMNE

Table 1 Output voltage ripple and capacitance values
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