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A Study on Flicker Free LED Driver for Dimming MR16
Electronic Transformer

Taek—-Woo Kim1, Sung-Soo HongT, and Bong-Ho Yeom'

Abstract - LED(Light Emitting Diode) is a semiconductor device utilizing electroluminescent effect is a
phenomenon in which a type of P-N junction diode, the light of short wavelength which a voltage is applied in
the forward direction is released. LED is advantageous in reducing the energy as environmentally materials that
can greatly reduce the carbon emissions, recent it has attracted attention IT(Information Technology) and
GT(Green Technology) industry. In addition, there are advantages long life, high efficiency, and excellent
response speed, LED have come into the spotlight as the illumination means to replace the existing fluorescent
light and incandescent light bulb. When connecting to MRI6 electronic transformer for existing LED driver
circuit, due to malfunction of the dimmer and the electronic transformer, flicker occurs and linear dimming is
not possible. Therefore, in this paper, we suggest an LED drive circuit there is no flicker with the
corresponding dimming MRI16 electronic transformer. Further, we explain the principles of the LED current
control technique and the principle of the drive circuit of the LED, in order to validate the proposed circuit
through prototyping and simulation.
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Fig. 1 Cause of the malfunction MR16 electronic
transformer
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Fig. 2 Conventional control method using the boost converter

I 19 Yok %
5o A Icko] =Y
Ealeg o]

L EZE WA

(

O e
ko
ol
ol
ful

4o oft Mo o

S o

12

-z
mi": QL
2 Y
o T
©
X 0y
oo
)

=T
I

£

S

El

o £

L)
Y

lo,
4
ol
ol
N
)
e,
fo
ol
ol
Ko

ofr
x
- >

= = =
o X o g
=)

>

o Lo
N
o
°,
N
o,
=
o

1)
=2
X
re
il
o
Sl
2
fat)
i

:OL_A‘
iin)
ol
N
Ho
ol
s
I
ot
[N}
S

o,
o
By
©
N
<8
- =
o o
A Iy
N
O
gt dlo
)
p‘L
o rlr
fu 4
[
m
N
=z
)
I
>

ob M 2 oo mi

o
o e .
00 LM W
ot to, il

2
2
o
O

2.1 7|& HojdH

a4 2+ ~E AvE 9 3| 2H
A2 AFHEes 1IHAFEEoE ARgsigion, §
2E 7AYo ZYASS wol BHE Fote] W 1
B LEDEY A+

4 delEe o
o] A53hd LEDAFHHE S ,
Z8 o] wolXW LED dAFHHS 934 HuA

~N
Y
2
2
o
N1,
|o
fetl
Hz

ol o

ole] o m= U WMVt ¥, 327
SlEth MFEe] AP FrIt off
Aol Rt olgld olf+= v w
o
& 2

71EWH o2 LED EEAF Ao Al
717y A A Weta, F FEAAM = gvtstA W]

)

Pin Leo,

Puax/Tt @

h 4

Lod

(il

n
il o
" eess|
Cono

LED Curent

Firing Angle:
Defection

Fig. 4 Concept of the proposed control method
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Fig. 5 Current command generator circuit
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Fig. 6 The main waveform of generator current command
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Fig. 7 Voltage control of the boost converter
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Fig. 8 Proposed simulation schematic circuit
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Fig. 9 PSIM simulation and experimental results
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Fig. 10 Experimental waveforms Leading edge type dimmer

Sms/div

(a) #1 Ballast experimental waveforms

1o [200mASi]

5ms/div

Sms/div

(c) #3 Ballast experimental waveforms

Fig. 11 Experimental waveforms Universal type dimmer



The Transactions of the Korean Institute of Power Electronics, Vol. 19, No. 4, August 2014 331

4. 4 =2 HE P (£EFH)
108741 19 242A. 2012 2olcf MALE

B =Rl 23718 MRIGHZE 58 7Fsd o b A A o
£2 s ARAlel/He A 23], MRI6 A
dutdel LED T532E o4 3 49 Z7] diol
whAsitl 233719 MR16SHE 7171 AA52317] ¢l alA
£ Q8189 A Eelol v, ol W A9 3 (o )
del AvEE CCMEER $48hs FAE AuEe] 1961L 19 2524 1084 M20f X7|Z
o oo Zol 1986 EHEnE|EY M|

7EelE FAE AWEHE ARSEk] § o MARE E(AAD. 19924 £ cfst
FHES 1Y dRrEyEoez AREsh Ao ol M7| 9 MXmEE S|(Zeh. {984
Atk olglgh Aogae] A Hw e 41900 SCIMK} MEEA odpA A
327t BReAa Y 293 ARud 100961 ~31%| 2oty MAYHEAREE D4
sus} 94 e wde Adr B =i
GRS Hetsly] 98 AR Aojuu s HE S (RER)

AoF 3ol BAE AWE AR waHo 1986 112 16YA. 2012 =olc) FX
Elo] 2 AS Axate] ZE A o] A SeE E¢. 20144 = g ©RSE
W RFa 298] e A7 e oo R S
dgst A4S AT & Jd= FxoH. P -
|3t ¢dAde] glu =27 s
§4% 5 e Aol glow, LED &

Angle Detections 38fo] HFmHH] A¥
o 334 H2E A3 Hit, Oft, Jik &
satglon, Ay @esh GUsd Fe

ol 01

B ) st

References

[1] Y. Tanaka, T. Komine, S. Haruyama, M. Nakagawa,
“indoor Visible Light Transmission System Utilizing
White Lights,” /EICE Trans. on commun, Vol. ES6-B,
No. 8 pp. 2440-2454.

[2] H Eom, C. Lee, T. Yang, and S. Yang, “Design
optimization of TRIAC-dimmable AC-DC converter in
LED lighting,” in Proc. IEEE Applied Power
Electronics Conft pp. 831-835, 2012.

[3] Hua J. “Low Voltage Dimming System,” Industry
Applicotions Conference, pp. 1700-1 104, 1999.



