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New LED Driver Circuit to Reduce Voltage Stress
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ABSTRACT

This paper provides an novel two-stage LED driver circuit for LED lighting equipment. The proposed driver
circuit reduces voltage stress in LED driver circuit by using multi-level output voltage of PFC flyback
converter. The proposed circuit satisfies IEC61000-3-2 class C regulation that is applied to lighting equipment
over 25W and uses PWM to control brightness of wide extent. In this paper, the principle of proposed driver
circuit is presented. A prototype has been built and tested. The experimental results are presented to show the
validity of the proposed circuit.
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Table 3 power loss and efficiency of existing LED
driver circuit

Flyback Boost loss Total loss Total Eff.
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Table 5 component for proposed LED driver circuit

Diode FairChild, MBR20200T
(35V) V=09 [V]
Diode FairChild, FESI6AT
Flyback (8V) VF:.J,.? [V], T,=50 [ns]
infineon, 17NS0C3
FET Ras =029 [ Q]
T.=15 [ns], T=6 [ns]
Trans. EER3016S, PL-7
Diode FairChild, MBR20150CT
V=085 [V]
Boost FairChild, FDS2572
FET Rus on=0.047 [ 2]
T,=4 [ns], T=22 [ns]
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Table 6 power loss and efficiency of proposed LED
driver circuit

fivback boost loss Total Loss Total Eff
loss
488 [W] 059 [W] 547 [W] 9201 [%]
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Table 7 specification of proposed LED driver circuit

Vi D~ 264 [Vl

Vol, Vo2 35 [V] 8 [V]

Irep 035 [A]

fw 25 [kHz]

Cor, Coz (flyback) 470 [pF], 1000 [uF]
Co (boost) 22 [uF]

L of trans. 3650 [uH]

Turn ratio 562945

PFC controller STiit, L6561

Opto-coupler Toshibajil, TLP421

Output diode Taiwan Semi.jit, HER305

Switch @ flyback infineonijil, 17NS0C3

L @ boost 19 [uH]

PWM controller FairChildjit, UC3844

Vi pyback P~ 264 [V]
Vo psbackt, Vo_fbackz 35 [V], & [V]
Lo pybacks, Topace | 099 [A], 035 [A]

Vo_boost % [V]

Lo boost 035 [A]

Output diode Taiwan Semi.jil, HER303

Switch @ boost FairChildjit, I6N25C
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(b) Lm Current and FET voltage of boost

conver ter
[0.1A/di
S

S| P Mt]

[Pom</e

T2 11 PWM C|Y A LEDS| M7 mE(50% C|Y)
Fig. 11 Wave of LED current with PWM dimming
(50% dimming)

A 2Ed2 AE 9% = 288 LED 21 3|2 249

% 102 BCM PFC Z&hel®] AWE 9] FET2] #
sk A7 =¥ DCM Z:E AWE e FET A<t 3
P} AYE ] A/ 43S gk 1-e|r}

a9 11 H2E 74BJEH on/offel] 2]t PWM t]
] Al LEDell 32+ 4/ g3olt) 214604 Agst
F2E AWE7E 4 W LED 17hE =
turn-on At o] <l7kEe] LEDel 0.35 [A]
AF7F 223, B2E ANE7F 5284 &S o
£ LED9] %¥dol| turn-on Agto] Q7w fowm
F7F 224 %3S o F Aok
a9 12= full loadAl #I%F 3]=9] g A

olal, 19 13& 50% t

gt s W ¥4y dFe nxIE =
J%OM B 4 gl%o] 25 [W] o4

+= IEC 61000-3-2 class C 7TA&

[o2

©

[¢)

2
o,
_1

2 1o L M oH
N

N
4

g]

>
o
ks)
o

i 19 o2 of
=
AN oF [ R

=z
o}

o
329 :é‘_%% 71& 329 A9 83.24%F AT A
oF 3= BI6%E 7]E ﬁifﬂ] H]t‘?ﬁ °oF 2% =t}

= =ax
ma] 90Vac — .. [ 264Vac
350 120
300 100 \
250 N\ \
\ 80 \
200 \ o

150
100 \ 40
50 I \\‘ 20
0 — 0

R Q= = S S S 2 2 2
a2 12 d MReo| nxmt £ =

Fig. 12 Harmonics graph of input current

& ™
f)) 4_?

90[V=c] 50% Dimming  "*2*  2g4[v,.] 50% Dimming ™%

—7|FEx —|E
120 40
100 \ ¥
30
80 \ 3
60 \ 20
40 1
10 +
28 B i
0  — o4 -
R N N R P N S
% % % % % % & E 4 1 K
N G A G A A A A A

2l 13 50% C|2A| @l M2o| nxml =8 J2=
F'g 13 Harmonics graph of input current with 50%
dimming

o

hud

3 AA 63[WIH
LED & 3|25 Al&tste] 7|E 329 AR 325
vl sk 63[WH =44 329 73% 71E 3=

Ca ol &0 A

¢

B o =RoAE H 2E#~ AR 98 e
He L



turn- on/ off A|7to

=

32E
WEAA LED 75 329 At Asdsg Y
Ak %, Algk B2 LEDS) 57 7kstel e
2EYAE RE 4 o] /1% Snol] A
el WMEA AAE AEHA Y wE

Fol7k WA e Ane naTh ST b

°of ¥ A=F %ﬂ LEDS A%E Z7HAL 4

5 gz A 2Eds)
2 wEA 248 A
wAs ge Aol 2

i)
2
_>L
- ot
=l
F lo
k1 A
of
>.
g
et
W

Eo] F7ksH ek A
Eefol ] e wv~§

o
=
R
E

N’ mﬂ
£ o

F_>i oX,
E3
1o
=
o

<
ok ®
o do 2 2 4y do & o

e

I
o] AL nago WA aAke] Abgol

N
-/

ol Hl#lste] 2o
i—t— 71 32 H]
6@ A ko] AL

(1

4940 9], “n%e LED % A 39 29 /1%, obal

=3

[2] Robert W. Erickson, Dragan Maksimovic, "Fundamental
of power Electronics @ Second Edition”, Springer, 2001.
[38] A%, ¥Rl 9], “BCM PFC Zho] ¥ MH 3] 2o

(4]

ndg 2@ A7
231-233, 2008. 6.
Katsuhiko Nishiwaki “A Fast & Soft Recovery Diode
with Ultra Small Qrr Using Local Lifetime Control by
He Ion Irradiation”, 2001 International Symposium on

Power Semiconductor Devices & ICs.

2008 g3 =75, pp.

=2t Szl
. 2007'4 ~2009

S SA(MAD.

ojg(FK—)
19831 102 1624, 20061 =2Uch 32
thst MAYESHSST EY. 2006
H~2008d =2IcH Cfstd MXsEat
Z(MAD. 20088 ~2ix  HO{ At =HE
A =E[of AT,

A=

T (B %)
1961 12 254 198414 MErh &7
St £, 1986 shRatsty|sd A

7)o MRBE SYAD. 1924 5
st M7 Y MRS FUBW

19844 ~1999d  BMOMAHF) HES
. 1999 ~3A Ioid MAHESHUSS

g

2. 19694 22 $ﬂEH

LY (EHE)
1971 98 1020, 19934 et=otely|s
H Y| F HMAsstnt Y. 19954 =
thekd ®71 2 ™A Sstat SR(MAD.
20004 S oistel ©o| 2 MR S
: ZH(3H. 2000 ~2004H AT RHF)
Qe ClaZeo] AESF MAAPFY. 2004 ~SHA =Tk
HAHESAUSEE Rus, 20008~/ & o5 HEQ



