Journal of the Korean Institute of Illuminating and Electrical Installation Engineers (2011)

DOI : 105207/JIEIE.2011.25.5.007

x{0

2505) : 7~14 & »52)

I ISR YU ZE 0|§0 MEL LED PFEa0E &

[y — |

(Design of New LED Operation Drive Using Compensating Circuit for Transformed Voltage)

oot -

O| & Xl -

SIYE - Ol ¥E"

(Man—Seung Han - Yong—Jae Lee - Sung—Jun Park - Sang—Hun Lee)

Abstract

Currently high power Light Emitting Diode (LED) is in the limelight due to its characteristics of
long durability, low maintenance costs, and high efficiency. Furthermore, it does not emit pollutants or

poisonous gases and is a light source not using mercury, so it holds a high status in eco—friendly

terms as well. In this paper, we studied a two-stage LED power drive circuit that can compensate

only voltage regulation through LED output current, in order to improve efficiency of LED drive with

constant current control in accordance with changes in temperature. The proposed LED drive has an

advantage of reducing LED drive’s voltage losses by controlling only voltage change of input power,

compared with an existing circuit which controls input voltage. The suggested non-insulation

compensating circuit for voltage change was verified to have improved efficiency relative to a LED

drive

using existing DC/DC converter.
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Topology LLC 3%

J LS 85~264[V]

ALY 24LV], 5.2[A]
PF 0.94(@220VAC)
ol 92[%](@220VAC)

Aol E G55 UC3842 PWM -8 Chips A&
Fol 27[kHz] 22913 Fakrol A et A5
HAF ASHE= AY £48 HA43E 9%
Zﬁ%ﬂﬁb} A71E Stk a9 102 H]**Oﬂ

A} 312 2] Control-chip A3} AlolE
Ewu} 82 $2pe] £34< 919 Chip
o] 0[mSlel &2 + YLes ZTA %
tol 28513 Bl
ILOﬂ e 7= 3 i”?ﬁ?.]} agal Aol Al

o

HHN'

O
—

4111

P 2 ke R

o2l &
ol
Qd
2
_ﬂ
Ll
o
=
flo
i
JE
-}

o ml
L
<
=
°
4
o
=
é
_E
mO
=

>~ %0,
In
)
P
N
29
i
m ol

N

A ¥ 5L 400[mS] ?— =Ho| 7‘3*& gEfoll =gt 7]
=A% 22[VIE vYehl

3t Zd"‘ e 2~3[V] XJE | 4] Xﬂoiftli A
& g Atk ¥ 12+ 29 119 3PS AD
stfste] SAT Fgolrt. g LED &4
A olol Fe] 7 SEel 9
= 120[Hz] o] 48 d< 2 =
1%k 27[kHz] o] 153} 2]
At

# 13&

i

U ﬂllo to 1o H
=2

I
oo
rlo
o
JE
2
> 2
o NE
2
_LYL{
3
—
o
-}
i
JE
}.L

@

Tek % 7l ]

Control-chip

P Voltage
Gate
Signal

2,00V ch2 500V  M100ms| A Chz 5 3.70V

7l 10. Chip M2 2 AHOIE A&
Fig. 10. Chip voltage & Gate signal

Tek & 7| 1
On H
ﬁ‘fe LED Current
If " Voltage
Start Time
2y 1 Base : Gate
| g Voltage 1 Signal
Y
chll 5.00V Ch2 100V M 200ms| A Chl 7 l.DD.V

Cch3[ 200A% BEE 100V

D711 7|FENY, HANY, SUNR
Fig. 11. Base voltage, Compensation voltage,
Gate signal

Tek 2z _lg e —

i

LE,:D Current

: Compensation
Voltage
R VR 2 e A I AL,
i e E TRl oA PP e o e g
5 Base t Gate
G Voftage T Signal

»‘-rﬁrrgrﬂ'r—r'!—j—

T | I
Chi 500V Ch2| 10.0V  M40.0us A Chl 7 1.00V
ch3 2.00ACQ MIE 100V

W= 15,9200ms

a2l 12 7|2 AR E2 MR(ED)
Fig. 12. Base voltage, Compensation voltage,
Gate signal(Expansion)

Journal of KIEE, Vol.25, No.5, May 2011



Tek E 5l s —

LED Current

100 V ) ~ M4.00ms A Chl S 0.00V
Ch3[ 1.00 A0 Cha[ 2.00 A% o
e 15.6000ms

08 13 YN, UHAT, £ LED HF

Fig. 13. Line voltage, Line current, LED current

Tek PrevVu —F

o ||I W ‘H“ ‘]|]1 ’[“[ 'H“ | |“'|||E Mﬁ
th ‘Iul"lulﬂh I u|||I| IH\ I I||!!||H|| Il |,||||| l|“| IW\ i”lw

\Iml \wiwnlw |J||uu||-nn-'HI|' H"IIII"Hm"i]Il il IJH“JJJI"IIII' HJI“

Line Var’iage

L i “]| T
LED Gurrent.
,mw;.wﬁx,/m AR

e

| T
[[3, o—
Chi 250V M 200ms, A Chl 5 0.00V
Ch3[ 2.00AC MWE S5.00A%

J8 14, 7|5 ELEJ OnAl)
Fig. 14. Start characteristic(turn on)

Tek PrevVu —F

S

T M!‘/Lms Voltage

' - LED Current

_M100ms| A Chl 5 0.00V

(3}
Chi_ 250V ; N
Ch3[ 200AC ME S 00AQ

J8 15, 715 EYE@ OffA])
Fig. 15. Start characteristic(tumn off)

19 162 71¥9] Boost ZAMEE ARS-SH LED &
o] B3| 2o AR HEA Mof RAFIEE o] &
3t LED -5 =2lo] B 3| 29| T8-S vusle] el

zv - A7)Adngs =5 A253 Al53, 20119 54

WAt} 712 Boost ZAHE]S o83 LED 1% =
glolH o] 7S & A AA2 A Wlsl=g vt

3 xﬂom A sk wgslze] 4
10[%] A=rre A W3 sloa ?d‘ﬂ &0l 4~

5% 7‘3+ A 5 des & 5 Atk

100
95
Proposed
90
A [—
gl - _
> I
) 85
S .
é Conventional
)
75
70
70 80 0 100 110 120
Power(W)

a2l 16. &= H(w
Fig. 16. Compare of efficiency

38 17. 7I12S8 LED 38 3%
Fig. 17. Operation of Street light LED source

TR 172 Ak vjEd A W
Agato] 214 1200W] LED 712% 528 Yehf

0]
A

4.2 =

B R JEsEsTt e ey 298
LED 3% 7557 915} AHg5)E LED 755
olBel A £ Wae] mhE JHAF HAS A A=
& RS ASkagT) 712e] S wse] whE A4
T 232 919 A WE7)9] 233 Boost AME]

@



A WEd BAYSRE o] &3 A28 LED FEEdto]H A

= o] &% AHF AlojE F= AFESIAT ol ¢ O MXEA
HAE A APwslsloz 98 SMPSe F&

S 188k w LED Power System®] A4 282 9

oA = HHS 7 AL Q) i =EddlAE olegh

Two-stage LED Power System®] @& 7§48k 4=
EE 2% #Hel) w2 JHF R4S 8= LED +
tefo|HE 2% sl tigh [t WEEThe A

l-‘ﬁ

2 IHEDE)E nIUEP|sRe AR =T
KTio| K|S Hiof 28iE] TR MTAIR] OlxHkA

== =

Atdel iRt

References

] RRGLSHEEH(F) “LED =Y ANESSA”, 2009.

] “LED WY& 9l zltlsels”, €2t Z0PDIE, 2006.
)

)

ub01Q| 33, “FQ AEY A KZS st M2

2 | ZYs|2", MHMAEE], F

1424 M3= pp.243-250, 2009, 6.

(5) MAZFIQ| 4H “BCM PFC Zcto|l HHE| 3|22
g 2 A, 2008 dEAAlstsEUE =28, pp
231-233 ,2008. 6.

(6] Cree XLamp MC-E LED Datasheet.

EAS
121 M ALt 5| =2

[}

TS (BmER)

19694 109 5944, 1992 g o spa
A7lwstat 24, 2009 Adoigta 17]
&3 2A(AHAh. 19969 ~2009 64
fdHgERY S Aya APdTe
2009 ~AA (F)aokds EHIE
A7 (D). 2010~ A e gt
A7) sk wpAbA.

O| & X (=ge=)

1934 12€ 1994, 2010 2€ A
A71wetd £91. 20109 3¢9 Addisha
oistel x7)g stk A SHA AL

HEERFRD)

196549 39 202 4Y. 1991 Fak) A7)
Tty £¢. 19939 = tiEty A7)
ot = (AAb. 19969 F thiekd
A7 Q034D 20029 5 e
A5 71AE TS EF(AL. 1996 3¢
~2000d 2€ AANE A7 Fue
20004 39 ~2003 8¢ FWuE #7
Fea zug, 20039 8L ~AA At
tieta A7) astn R

O| & (=4a8%))

1974 8¢ 1194, 2000 74 i ghal
A71sstd &4, 2006 kg

M7tE R 23 E g S, 2002
~2004d 99 KTH7] 71&d74 9
AT, 2007~2009 4 7] Power
Al AdATd. 20108 ~ @A S
<747 ek 77 A7VEAT A)AL

Journal of KIEE, Vol.25, No.5, May 2011



