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LED Driver Compatible with Both Electronic and Magnetic Ballasts

Hyun-Su Gu], Yoon Choi], Jeong-1I Kangz, and Sang-Kyoo Han'

Abstract

Light-emitting diode (LED) drivers are recently replacing fluorescent lamps; these drivers can operate
adaptively with various ballasts without modifying and removing such ballasts. To satisfy these trends, a LED
driver that is compatible with both electronic and magnetic ballasts is proposed in this study. Unlike
conventional LED drivers, the proposed driver has a ballast recognition circuit and a mode selection circuit to
operate ballasts at optimal conditions. Therefore, it features low voltage stress, high efficiency, and good
compatibility with both electronic and magnetic ballasts. Moreover, it can be compatible with a wide selection
of ballasts from various manufacturers. To confirm the validity of the proposed LED driver, results of the
theoretical analysis and experimental verification performed on a 15 W-rated prototype are presented.

Key words: AC/DC conversion, Flyback converter, LED driver, Fluorescent lamp ballast

ofy
z
[y
a
o
fru
>
ofo
o
rir
\y o
ofd
ol
|
-

flo 2

o

% o

o o
[o
PO

=D D A
N
(o ot @ -
Lomd to
M g

oo N Mo wH O O = orlo
ol
o

1][2]

e

o ot
ig L)
ol R
o i to yo
rr
ogt O
E
ol
ofo

offt Hu
o 4
e, offt

-+ [o

%3
ols) A3l Zg A7t 2ol AAul

fu
ﬂ
fr o
5
)

BN
o
=2
)
o
e
BN
=)

ku |o
-
tr
o
et
>~
>
o
EL‘
~N
Ho
o
rO
-
=
T
o
it

Paper number: TKPE-2016-21-1-6

Print ISSN: 1229-2214  Online ISSN: 2288-6281
Corresponding author: djhan@kookmin.ac.kr, POESLA,

School of Electrical Eng., Kookmin University
Tel: +82-2-910-5467 Fax: +82-2-910-4449
} School of Electrical Eng., Kookmin University
?Visual Display, Samsung Electronics. Co. Ltd.

Manuscript received Nov. 11, 2015; revised Dec. 4, 2015;

accepted Dec. 24, 2015

— £ =22 20154 MMASEUE PFHERY
— £ =22 20150 MenAfstalisl oeHsF S

ThAl AAsfof sh= =gkt HlE EAl7F SR g
= A

ol wet Aol oju] FE5o]
W5

o )y ot
o %O

A4 2 A714 d7lel B4 58 7bsE LED T

2. 7|1 MAA A XA k™I F&E LED
1S3 =2

35 T8 e Exo okHr7F Aoy
oHd7l= 1 TR AFAb weEl Aol A7t
2o, T3 MU= e el wek 24 LCC ¥
28 AWMEHZE A e AP kHrier & QY
HAs zhe oyevtoz AH 272 kgr|z
e 4 9lom A7) HAA bAYe] A 4 kHzE
&8 LCC 318 Qe &) dAld a5y
AFAYJCZ PYFTS FFAIIIE W, 274 QA7)
o] g #xel FEAA flo] & JYUHE JFTH
218 AAste] 50 ~60Hz] &YYoz T3] F55)
=

I 18 dubH el 36Wa AAka 2 217)4] 947
o HEg AF EA<% 2=(Discontinuous Conduction
Mode(DCM)) Eeto] ¥ ZAWEHZ #4449 LED 7532



AR 2 A7 7] FA 53 7KsE LED TEE 43

AC-DC Converter

5] Ballast ||+

(electronic \7inv|" C T DC/DC :

AC & magnetic) 1 1 |Cind Converter,
Rdézcd A A Req i

Damper

Controller

Fig. 1. Conventional LED driver with ballast.
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Fig. 2. Link voltage and output power according to
duty ratio of conventional LED driver.
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TABLE 1
PRINCIPAL PARAMETERS FOR PROPOSED CIRCUIT

TABLE O
PRINCIPAL EXPERIMENTAL RESULTS FOR
PROPOSED CIRCUIT

Output Power Po (Vigp / Ligp) | 15.12W(84V/0.18A)
. . . Steady state
High Pass Filter capacitor (Cypr) 100pF Vie PF Duty ratio
High Pass Filter resistor (Rupr) IMQ | P&Co. 79V 095 46%
Trans. Turn ratio 48 1 48 1 7 Els;tg;r:c 0&Co. 53V 096 48%
Magnetizing Inductance 200uH V&Co. 66V 0.95 39%
Switching Frequency 0kHz Magnetic | H&Co. | 200V s 0.96 8~14%
gf Fl.‘g]backaOHVerter ballast | V&Co. | 197Vims | 095 | 7~15%
witching frequency
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