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Single Stage Current—-Balancing Multi-Channel LED Driver for LED TV

Dong-Kyun Ryu1, Chung-Yuen WonQ, and Sang-Kyoo Han™

Abstract

A single-stage current-balancing multi-channel light-emitting diode (LED) driver is proposed in this study.

The conventional LED driver system consists of two cascaded power conversion stages,

Le, an isolation

DC/DC converter and LED driver. LED driver is usually implemented with the same number of expensive

boost converters as those of LED channels to tightly control the current through each LED channel.

Therefore, its overall system size is not only bulky, but the cost is rather high. By contrast, the proposed

LED driver system is composed of a single power stage with the DC/DC converter and LED driver merged.

Although the current balancing circuit of the proposed LED driver requires only passive devices instead of

expensive boost converters, all currents through multi-channel LEDs can be well balanced. Therefore, the

proposed LED driver features a small system size, improved efficiency, and low cost. To confirm the validity

of the proposed driver, its operation and performance are verified on a prototype for a 46’ LED TV.

Key words: Light emitting diode (LED) TV, LED driver, Multi-channel LED, Current-balancing, Single-stage
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Fig 3. Proposed single-stage current-balancing 4-channel
LED driver.

& 7HTh

HAEHoR B mRdAe Atz By A5
9laf o124 £AZ4 el 46° LED TVE AAE AltE
I AR AAE AT

3. MeteEl cixld LED T8 32

ot
2
=}

2

[
=il

X
O oo
ot ofN O oft

wol A Alke el
32E Holi glom 1
Hhe} o] ERAYEE 17h0]H i Ao

sfzuelx LLC &3
AWE R 7ol glon 245E AAE e B
Er 275 Aol AR AY Ao k. aFdx
& 4 9%l Agke thAld LED te3l2e 71E 2-
#¥k LED &3l vls] A wgto] shi Fof
Ie 74olw 71& TCB thAld LED 53|29 &
Edazet VRe R 7450 gl

By

=
=

v}

3.1 MetEl LED T+e3l 2o MRH&E e
a% 4 (a)= HHAIHS detdd delE 2ol
o2 HE AHAIE = AP GEdA AR Al
@4 00 =] DC AF7F 2e(blocking)
o} o]y g AHAIY shte] sk Ay
Nl AAshAEH=Z E2gstA 17 4 (b)e} 2o
& TpAlibset 4o A/ im@t im7t
55 W GF Golle imdF7E Gk Cooll
w o]l% T\AIZHES &9 A/ it
| 25 0 G Cole imdF7F C
7b 2 "k mebA o] AR ip
A5 a2 AWAE Gl o& A2 FfFEHE
4 (a)o] AstEy Lo o] AT Al in
I i A2 e szt A RS9 d
i F AT it A Ceoll o8 A& St
o2 G H Al ips i TREHAE e e
o o8 A= Ags] sdsizich

to X &
T2 e
(=T
+

]

W
N
A

e e o AL fo
o ox
<]
N
N
o
[of

Lo
oy, Jum
N
[o

o

=
iy
(]

rr
g

2
it

N
Wde O~ 5

fu ro &z
o

The Transactions of the Korean Institute of Power Electronics, Vol. 19, No. 6, December 2014

e
\@i~

+Vc-

I

th, 2.
Qp = Jiicdt = [ Zicdt = Qg Ve IAV

Cc
av,_0a_Cs o

C C
to t'] t2
(a)
Tn
Iz:lrv R
Tp

i i . .
P1 C1 P2 C3 IN1 C5 In2

a&ala
lgry lary
IR s il o il L

It‘lrv Idrv

- -

Idrv

(b)
Fig 4. Current balancing principles of proposed LED
driver.
(a) Charge balancing principles of a capacitor

(b) Extensions of charge balancing principles
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Fig 5. Operation mode diagram during positive switching
period.

Fig 6. Operation mode diagram during negative switching
period.
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