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A Study on Optimal Selection of Inductance for Power Factor Improvement
of Buck AC/DC LED Driver With Wide Input Voltage Range

Marn-Go KimT

Abstract

Selection of the optimal inductance for power factor improvement of a buck AC/DC light-emitting diode
(LED) driver with wide input voltage range is described in this study. The power factor change based on the
slope compensation is obtained for various normalized output current (NOC) values using discrete-time domain

analysis. The possibility of implementing constant slope compensation is described using power factor curves
for various NOC values. NOC=0.5 is chosen for the value of inductance with consideration for the simple
implementation and reduction of inductor size. Experimental results of the inductance corresponding to

NOC=0.5 are presented.

Key words: Normalized output current, Buck AC/DC LED driver, PF (Power Factor), Constant slope

compensation, Wide input voltage range
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Fig. 1. Constant-frequency buck AC/DC LED driver with
wide input voltage range.

= groz IEdHA A ] /g ]E]CHE}
SERL) 3% H AC/DC LED &
Aelo] ik 7ho]=

AC/DC LED 5719 stetulerl 49 af A8
'/ V2 2] W8] 100-240V, LED current 7, =
T =60Hz, a%! AV, =707, ;za
qZﬂJrT f,=100kHz ) 233k S1elel A3k
gt o714 <

g:\e&‘i<
_|_40ﬁ',r—04

to K O =
N >_1E113E

N E g HEs] 9
OC%k% & Hozyy e
Aol wheh Wae g
H(brute force method
e ARl =
at7] flste] E®3

Luck 2 Wglel s sashan
9 2= NOC#He WsA7|HA S=X B

o9E PFY #AE Ytk (e FHiE
AdIFE NOCEE 1.209 S, 71/] 3} o
a}w]u} 110V 18 Hstel A A
6, 220V 9= Agd o FHof

[e]

}_.
_>|i

ol
2L
Z

O

[

]

ME
_C»‘L
rir

2 x
fat) v}
é‘ .

i

it 2>
[ 1z [
% i
>~
o
_0|L

0% rlo

oE
ok,

il
rd 11
o2y ml

:ch_"
(H=Y l%
ol X
SN o)
fo o mu |

)
2

>,
o
o i
n

S

|
o

o
o —
=g
12 =2

0
- -

Ao e fr oo > to

i
fil
It
0
o
_>‘4_‘
K

AegS uf g ko] wWsle] i3 HE Eo|t)
110V 48 deellA HA g = 3, 220V 4= Aol A
HA 5, 4ot Fold ] 9]l
Z e 4+ 9k
(0 NOCZHe 0252 AANS W 22 wib g,
o] Wizl w2 JE aFzort JYH ARE =2

303

0.94F

0.93F

0.92}

09|

0.9
2

PF
099

098
0e7t 7/
06l
05
0sat
0s3l
osz2f

0911 ,
09 i
2

w
~
o
»
~
3

0.99 ,
098 ! P LV
0971 i L2
096 |,

085 | 7
094t /i
093,
092
091}
0.90f

(d) NOC=0.14
Fig. 2. Slope ratio .S, vs. PF with the variation of NOC.
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Fig. 3. Experimental waveforms of input current when input
voltage changes. (a) V,,/+v/2 =110 V (PF=0957), (b) V,,/v/2
=220 V (PF = 0991). Horizontal scale: 2 ms/div, vertical
scale: upper traces—v; (100 v/div); lower traces—4, (0.2 A/div).
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Fig. 4. Input voltage vs. PF for S, =3.5 (L=>585uH).
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Fig. 5. Transient response at start-up (Vm/ V2 =220 V).
Horizontal scale: 20 ms/div.
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TABLE 1
COMPARISON BETWEEN PROPOSED AND PREVIOUS
DESIGNS
Design |Proposed | Previous Designs
Parameter Design | ref. [1] | ref. [2]
Selected NOC 05 0.14 1.29
Designed S, 35 15-5 7
. constant . constant
Compensation variable slope
slope slope
240 V 0.983 0.923 0.976
Measured PF
with the 220 V 0.991 0.950 0.981
change of | 150 v 0.983 0.963 0.977
nput voltage ™ 1) o5 0933 0.952
v,/ V2
100 V 0.937 0.909 0.933
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