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(57) ABSTRACT

An LCD driving system using at least one of each of red,
green and blue LED arrays composed of red LEDs, green
LEDs, and blue LEDs connected in series, respectively. An
SMPS includes an AC-DC converter for converting an
externally inputted AC voltage to a DC voltage, and red,
green and blue LED DC-DC converters for converting the
DC voltage to a predetermined magnitude of DC voltage for
driving the red, green and blue LED arrays. A light source
includes a substrate with the red, green and blue LED
arranged thereon, and each of red, green and blue LED
constant current controllers for controlling the current run-
ning through the red, green and blue LED arrays so as to
maintain predetermined outputs of the LEDs. A bridge board
electrically connects the red, green and blue LED DC-DC
converters with the red, green and blue LED constant current
controllers, respectively.

AN

(22) Filed: May 30, 2007
(30) Foreign Application Priority Data
Jun. 29,2006  (KR) .cvevercccenn 10-2006-0059095
25
v 282 23\3 234
T
N current ||]!
21 ) controller |
g
. T
F————= —+
Roonstant [ T
h
AC input ~ DC-DC current
é}%va(t:er e Comerter ) controller
- === —+
L +0 QO
[ Y Aconstant[[y00 oo oo
211 2i0 ( 214 S current
213 — centroller] | |y
— 1
. current {1 O
controller
233 \

A )ID 0 00ooaoao 0o
—tconstant [HDC 000N GO HUNOOODODODDOOOOODOOO0O0O0
oo o o o
looooooDDDOOUOUOOODOOODOOOO0OO DO

g a
/D000 ooooDoDOoOODONOQOOGCOLOOOCOOODan

rr
=
]
u]
=]
o
a®
o
oB
a
aBf
m]
=1
o
=1s]
u]
L
a
aB
=]
[m]
[m}
a
a
a
a
=]
[m]
m]
g
[=]

o0 0O o
Hmmmm_mDDDDUDDDUDDDDDDUDDDUUDDDDDDDU

=]
a}
o
n]
a
[u]
o
a
a
a DE
o
a
o
n]
[w]

} o
a
DD
w]
D
[m}
o9
[=]
o
=]
o
a
a
=]
=]
o
[m]
o
a
o
u]
a
[n]
o
o
u]
[=]
a
a
a
a

g 0o o o a o a g D o
DO0C0O00ODD00O0D0O000O0OODO0C000OOn
10 O 0N DO O oOoaoooaoa 31b
jd00000000000000000000000000000 ==
0D 0000 oD oaoaeobaoaaooDoDan
IéE J0bOoNDnoO000UDDOO0O0DOOODODOOCOOn

0O 0D O o o

O 0o o oo Db oo o a

a0 0 000 0n0o0o0o0DoDao

] G 0 o
docooOopDaoooococooOopngoaooon

g 0 000000 o Db ao
oooooDODOOOQOUOOUDODODOOD

g o o oo g

0 DO o oo o

a
a
a
[w]
o

0 0o 00 o0 o0 o0ao o
gooonogaoobooocoag

ny
[
P

235



US 2008/0002102 A1

Jan. 3,2008 Sheet 1 of 4

Patent Application Publication

| ®l4 | o

0oODO00O0bDODONOPADONC00NNN000N0000Aa0 =
u] U0 0DDODOUOO OO0 0 P _ o__ il
_UDUDUDDDDDDDDDDDDDDDDDDDDDUDDUDDDDL Dl
0O OO OO0 OO0 oo oo o (= I =] o0 _w__o_ﬂﬁwwuuw::%A TOURATOS |
DDDDDDDDDDDDDDDDDDDDDDDUDD_u_un:un_n_n_D ) 7Y 20-0ay,
‘'l b oo o bo oo o o o . %l /mmNZ \
nOopDoNOOO0DONO0O0ONGO00DEE0D0NA000aD bet ael Lel
D000 0 DO oo oo o o o d]
e )| )
n:uUDDDUUDDDGUDDDDDDDDDDDUDDDDDDDDD 18lI01U0D JUBIING ]|
(= I = = 0 0O O 0000 OO oo JuBlSUOD y [+—1] [BUeA0D ||
nuUDDDDDDDDDDDOUDDDDn_Dn:un_Dn:un_n. oooo 00-00Q,
D oo o o 0D 0 o oo oaoo ol |9 e, Jm
n_n_un:u_un_n_DDDDDDDUUDDDDDDDDDUDDDDDDUDDDDUDm_ul mm—||v|mm__ <l bel
[a] 0O o 0 0 0 GeP ‘ TN a1 a :
n_Un_n_n.n_Dn.n_DDDDDDDUDUDDDDDDDDDDDDUUU TBN0Ruos uanng| | 91 Ll
O 0o o o 0O o o DO 0DOo o o o ) JuelSU0D [ [lBHSAUSS ] ( ;
DDDDDDDDDDDDDDUUDUDDDDDDDDDDDDDDDD 1o t 0a-04, v R
0O O 0O 0o oo o D oo l /m.mm_ :
nooogooon DDDDDDUUUDEDUDUDn:u.un_n_n__un__un_ el bel ccl bel
0D 0O Db oo o oo o o o 0 Q- gl a1l I8}48AU0D 19H9AUCO
9l - fee—] -~ -
_un_DDDDUDDDDDDDDDDDDDDDGDDDDDDDD& 0Ly 1o1011U0D 1U1IND )| 0a-od 00-9v Indur oy
O 0O 0O o0 o o oo o o o o ~c3mcoodu/ 18119AUOD ’
DUDDDDDDDDDDDD DDDDDDDDDDDDDDDUDD W 00-04y
o b oo oo o 000 0o oo ooQg om_v ) ]
v2l )
52l o 12
\’\ 1€l cel
. L1
€l .
. J8||onuod-o1oIN |._Lcl
143 2l




US 2008/0002102 A1

Jan. 3,2008 Sheet 2 of 4

Patent Application Publication

T

Q

o]

D

3]

AE

€e

\

vte
mmm/ \

AN

£ed
\

s\

1934
14%4 \

ale

/

e
)

[

LM

vm\\\o g

18)|0NUOI-0IDIN

F i

DDDDDDDDUDDDUDUDDDDDDDDDDDDDDD_, g
O 0O O O OO OO OO oo g o D.I||F%\
DDDDDDUDDDDUDDDDUDDDDUDDDDDDDD__2§E8 <
0O 0O 0O O [m] O O o o o ol Eo::ou
DDDDDDUUUDDUUDDDDDDDDDDDDDDDUUTL%@B@A
o o a] [u] = w] o o ol
e — . — e e P T —
DDDUDDDDDDUDDDDDDDDDDDDDDDDDDQ g
O o 0O o O o O o o oo a ol B)
DDDDDDUDDDUUUUUDDDDDDDDDDDUDDQ 18(]0NJUOD  te
0O 0O o o o 0O o o o o o ol] weund
DDDDDDUDDDUODUDUDDDDDDDDDDDDDQ:#Eggmx
O O 0O 0O O O OO 0o o o a o o UP
IIIIIIIIIIIIIIIIIIIIIIIIII + ———_—
000000 ODO0DOO0O00O0OO00O0ODO0OOOOOCCOooaol
0 0O 0O O O DO OO Oo0DoO o o o D.HHHHf
00000000 O0D0OUUOODO0OOoO0DoDOoO0onoooaoanoooon!||@lonued
0O OO OO0 OO O ooooqoao ol Jusing
DDDDDDDDDDUDDDDDDDDDDDUDUUDDDDEL%%%Om
0O 0O 0O O O OO o o o O o o D_
DUDDGUUUunnnuuunnnDDUDDDUDDDDDﬂHHHHH
O O O O O o ao o 0D 0o o D,
000DO0O0O000O0O0O000DO00OO0OO0DOODOOOn| 6%%8
0O o0 0O o ao o DDDUDDD_Em::o
UDDDDDDDDDDDDDDDDDDDDDDDUDDDDDGﬁﬁﬁgfl
O 0O O O O O O ao o o 0O 0D O O ~ T

€2 /;S\ pES L2 zee

T

T

19)I8ALOD
0a-0d

J8BAUDD
20-2V

nduy Oy



US 2008/0002102 A1

€ 'Ol4

Jan. 3,2008 Sheet 3 of 4

Patent Application Publication

2ee —|. .
™ | 2zee | M
: ¢
w,m - o - BZEe W
: 12e€
§ NMJ {gled]lo) .
) . - uol103101d |e
o Jlalyljdwe
13]|0J3U0D—- 0O > JUSIND . 1 n .
V)
n ........ II—I .
T 57> N S R— -
O |11, _ :
A 18IBAU0D]
, S W 0Q-0V |
e _ o -
AR !
ce L1g
. /
L



US 2008/0002102 A1

Jan. 3,2008 Sheet 4 of 4

Patent Application Publication

Sy
)

19[]0U0D
—0IDIN

cEv
7

19|j0ju0o

A

> juaino
JUBISUO0)

-

[237

/

144

Omw

¥ ‘914

1IN

—2S Yy

L
/

18119AUO0D
0Q-0v




US 2008/0002102 A1l

LIQUID CRYSTAL DISPLAY BACKLIGHT
DRIVING SYSTEM WITH LIGHT EMITTING
DIODES

CLAIM OF PRIORITY

[0001] This application claims the benefit of Korean
Patent Application No. 2006-0059095 filed on Jun. 29, 2006,
in the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a driving system of
a backlight of a Liquid Crystal Display (LCD) and, more
particularly, to an LCD driving system having Light Emit-
ting Diodes (LEDs) for driving a backlight of an LCD using
a plurality of LEDs as a light source.

[0004] 2. Description of the Related Art

[0005] Cold Cathode Fluorescent Lamps (CCFLs), which
have been used as a light source for the existing LCD
backlight unit, are prone to environmental pollution with use
of mercury gas, have slow response rate and low color
reproducibility, and are inappropriate for miniaturization of
LCD panels.

[0006] On the other hand, LEDs are environmentally
friendly, possible in high speed response in nanoseconds,
which is effective for a video signal stream, and possible in
impulsive driving. In addition, it has color reproducibility of
over 100% and can be varied in luminance, color tempera-
ture, etc. by adjusting the light amounts of red, green and
blue LEDs. Moreover, LED light sources are suitable for
miniaturization of LCD panels. Due to these merits, LEDs
have been actively adopted as a light source for backlight for
LCD panels, etc.

[0007] When LED arrays with a plurality of LEDs con-
nected in series are used in an LCD backlight, a driving
system is required to provide a predetermined constant
current to the LED arrays. FIG. 1 is a configuration view
illustrating a conventional LCD backlight driving system
having LEDs.

[0008] Referring to FIG. 1, the conventional LCD back-
light driving system includes an SMPS 11, a driving board
12, and a light source 13. The SMPS converts an externally
supplied AC voltage to a DC voltage. The driving board 12
includes a plurality of red, green and blue LED DC-DC
converters 121, 122 and 123 for converting the DC voltage,
converted by the SMPS 11, to a DC voltage suitable for
driving respective color LED arrays, and includes red, green
and blue constant current controllers 124, 125 and 126 for
regulating the DC voltage converted by the DC-DC con-
verters 121, 122 and 123 to maintain a regulated current
supplied to the respective color LED arrays. The light source
13 includes a substrate 131 and the respective color LED
arrays suitably arranged on the substrate 131, thereby pro-
ducing white light from the mixture of the light beams from
the LED arrays. The conventional LCD backlight driving
system further includes a sensor 14 for detecting the lumi-
nance and/or color of the light emitted from the light source
13 and a micro-controller 127 provided in the driving board
12 for determining the outputs of the red, green and blue
LEDs so as to conform the luminance and/or color of the
light detected from the sensor 14 with predetermined lumi-
nance and/or color of light.
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[0009] In such a conventional LCD backlight driving
system, after the SMPS 11 converts the AC voltage to the
DC voltage at an AC-DC converter 111, the converted DC
voltage is converted again to a predetermined value of DC
voltage at the DC-DC converter 112. Then, the DC voltage
outputted from the DC-DC converter 112 of the SMPS 11 is
stepped-up or down transformed to a voltage suitable for
driving the corresponding color LED array in the respective
LED DC-DC converters 121, 122 and 123. Therefore, in the
conventional LCD driving system, similar operations of
converting a DC voltage to a DC voltage are redundantly
executed, resulting in inefficiency of the system and an
increased number of components for the operations. Fur-
thermore, each color LED array requires one DC-DC con-
verter in the driving board 12, increasing the number of
required components and the space for forming the circuit,
which is not suitable for miniaturization of the LCD back-

light.
SUMMARY OF THE INVENTION

[0010] The present invention has been made to solve the
foregoing problems of the prior art and therefore an aspect
of the present invention is to provide an LCD backlight
driving system having LEDs, which increases circuit effi-
ciency thereof and decreases the number of required com-
ponents, thereby incurring low costs and promoting minia-
turization.

[0011] According to an aspect of the invention, the inven-
tion provides an LCD driving system using at least one red
LED array with a plurality of red LEDs emitting red light
connected in series, at least one green LED array with a
plurality of green LEDs emitting green light connected in
series, and at least one blue LED array with a plurality of
blue LEDs emitting blue light connected in series, as light
sources. The LCD driving system includes an SMPS having
an AC-DC converter for converting an externally inputted
AC voltage to a DC voltage, a red LED DC-DC converter
for converting the DC voltage, converted from the AC-DC
converter, to a predetermined magnitude of DC voltage
suitable for driving the red LED array, a green LED DC-DC
converter for converting the DC voltage, converted from the
AC-DC converter, to a predetermined magnitude of DC
voltage suitable for driving the green LED array, and a blue
LED DC-DC converter for converting the DC voltage,
converted from the AC-DC converter, to a predetermined
magnitude of DC voltage suitable for driving the blue LED
array; a light source disposed on a substrate where the red,
green and blue LED arrays are arranged, the light source
having at least one of each of red, green and blue LED
constant current controllers for controlling the current run-
ning through the red, green and blue LED arrays so as to
maintain predetermined outputs from the red, green and blue
LEDs; and a bridge board having circuit patterns for elec-
trically connecting the red, green and blue LED DC-DC
converters with the red, green and blue LED constant current
controllers, respectively.

[0012] The LCD backlight driving system according to an
embodiment of the present invention further includes a
sensor for detecting at least one of luminance and color of
light emitted from the light source; and a micro-controller
for determining outputs of the red, green and blue LEDs
such that at least one of the luminance and color of the light
detected by the sensor conforms to predetermined luminance
and color of light, wherein the at least red, green and blue
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LED constant current controllers control current running
through the red, green and blue LED arrays, respectively, to
maintain the outputs of the red, green and blue LEDs
determined by the micro-controller.

[0013] In an embodiment of the present invention, the
substrate has a plurality of divided regions, wherein one of
each of the red, green and blue LED arrays and one of each
of the red, green and blue constant current controllers
connected to each of the red, green and blue LED arrays are
provided in each of the divided region.

[0014] In an embodiment of the present invention, the red
LED array is composed of a plurality of red LED arrays, the
green LED array is composed of a plurality of green LED
arrays, and the blue LED array is composed of a plurality of
blue LED arrays, wherein each of the plurality of red LED
arrays has the same number of red LEDs, each of the
plurality of green LED arrays has the same number of green
LEDs, and each of the plurality of blue LED arrays has the
same number of blue LEDs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other aspects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0016] FIG. 1 is a configuration view illustrating a con-
ventional LCD backlight driving system with LEDs; and
[0017] FIGS. 2 to 4 are configuration views illustrating
LCD backlight driving systems according to various
embodiments of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0018] Exemplary embodiments of the present invention
will now be described in detail with reference to the accom-
panying drawings. The invention may however be embodied
in many different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of
the invention to those skilled in the art. In the drawings, the
shapes and dimensions may be exaggerated for clarity, and
the same or like components will be designated by the same
reference numerals throughout.

[0019] FIG. 2 is a configuration view illustrating an LCD
backlight driving system having LEDs according to an
embodiment of the present invention.

[0020] Referring to FIG. 2, the LCD backlight driving
system having LEDs according to an embodiment of the
present invention broadly includes an SMPS 21, a bridge
board 22, and a light source 23, and additionally a sensor 24
and a micro-controller 25.

[0021] The SMPS 21 includes an AC-DC converter 211
for receiving an externally supplied AC voltage to a prede-
termined magnitude of DC voltage; a red LED DC-DC
converter 212 for converting the DC voltage converted from
the AC-DC converter 211 to a predetermined magnitude of
DC voltage suitable for driving at least one red LED array
with a plurality of red LEDs emitting red light connected in
series; a green LED DC-DC converter 213 for converting
the DC voltage converted by the AC-DC converter 211 to a
predetermined magnitude of DC voltage suitable for driving
at least one green LED array with a plurality of green LEDs
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emitting green light connected in series; and a blue LED
DC-DC converter 214 for converting the DC voltage con-
verted by the AC-DC converter 211 to a predetermined
magnitude of DC voltage suitable for driving at least one
blue LED array with a plurality of LEDs emitting blue light
connected in series. Each of the red, green and blue LED
DC-DC converters 212, 213 and 214 may adopt a Pulse
Width Modulation (PWM) boost or buck DC-DC converter,
in which an on-off duty of a switching device is regulated to
convert an input DC voltage to a desired magnitude of DC
voltage.

[0022] The bridge board 22 does not have any electronic
devices mounted thereon, but is composed of circuit patterns
for electrically connecting the red, green and blue LED
DC-DC converters 212, 213 and 214 with red, green and
blue LED constant current controllers 233, 234 and 235. In
the case where the LCD backlight driving system according
to this embodiment further includes a sensor 24 and a
micro-controller 25 for detecting the luminance and/or color
of the light emitted from the light source, the bridge board
22 also includes circuit patterns for electrically connecting
the red, green and blue LED constant current controllers
233, 234 and 235, to determine outputs of the red, green and
blue LEDs, so as to conform the Iuminance and/or color of
the light detected from the sensor 24 with predetermined
luminance and color of light. Since the bridge board 22 does
not include electronic devices, and only includes connectors
connecting other components and lead patterns connecting
the connectors, it can be configured in a very small volume.
[0023] The light source 23 includes a substrate 231, and at
least one red LED array, at least one green LED array and
at least one blue LED array disposed on the substrate 231.
The red, green and blue LED arrays are disposed in an
arrangement that allows mixing of the light beams therefrom
to produce white light. In FIG. 2, the reference numeral
232’ denotes the LED, and the LED array is not shown in
detail for the simplicity of the drawings.

[0024] Inaddition, the light source 23 includes at least one
of each of red, green and blue LED constant current con-
trollers 233, 234 and 235, which controls the output voltage
from each of the red, green and blue LED DC-DC converters
212, 213 and 214, to maintain a regulated current provided
to each of the red, green and blue LED arrays. The red,
green, and blue LED constant current controllers 233, 234
and 235 are disposed on the substrate 231. In the case where
the LCD backlight driving system according to this embodi-
ment includes a sensor 24 for detecting the luminance and/or
color of the light emitted from the light source and a
micro-controller 25, each of the red, green and blue LED
constant current controllers 233, 234 and 235 regulates the
output voltage from each of the red, green and blue LED
DC-DC converters 212, 213 and 214, in order for the red,
green and blue LEDs to maintain the outputs determined by
the micro-controller 25, thereby maintaining a regulated
magnitude of current supplied to each of the red, green and
blue LED arrays.

[0025] Preferably, the substrate 231 of the light source 23
has a plurality of divided regions 231a to 231d, and one red
LED array, one green LED array and one blue LED array are
disposed in each of the divided regions 231a to 231d. In
addition, one red LED constant current controller 233 is
disposed corresponding to one red LED array in one of the
divided regions 231a to 231d where the red LED array is
disposed. In the same manner, one green LED constant
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current controller 234 is disposed corresponding to one
green LED array in the divided region where the green LED
array is disposed, and one blue LED constant current con-
troller 235 is disposed corresponding to one blue LED array
in the divided region where the blue LED array is disposed.
That 1s, in each of the divided regions 231a to 231d of the
substrate 231, one of each of the red, green and blue LED
arrays, and one of each of the red, green and blue LED
constant current controllers 233, 234 and 235 regulating the
current supplied to each of the LED arrays are disposed.
Therefore, the number of divided regions 231a to 2314, the
number of each of the red, green and blue LED arrays, and
the number of each of the red, green and blue LED constant
current controllers 233, 234 and 235 are all equal.

[0026] In FIG. 2, the substrate 231 is illustrated to have
four divided regions 231a to 231d, but the number of
divided regions can be variously modified according to the
size or application form of the LCD panel.

[0027] The sensor 24 detects the luminance and/or color of
the light outputted from the light source 23. The sensor 24
can be composed of one sensor detecting the luminance
and/or color of the light outputted from the entire light
source 23, or can be composed of multiple sensors for
detecting the luminance and/or color of the light emitted
from the respective divided regions 231a to 231d of the
substrate 231. In addition, the micro-controller 25 deter-
mines the outputs of the red, green and blue LEDs so as to
conform the luminance and/or color of the light detected
from the sensor 24 with predetermined luminance and color

of light.

[0028] Now, the operations and effects of the invention
will be explained in detail with reference to the accompa-
nying drawings.

[0029] As shown in FIG. 2, the backlight driving system
according to an embodiment of the present invention
receives an externally supplied AC voltage as a power
source for driving the LEDs of the light source 23. The
externally supplied AC voltage is converted to a DC voltage
in a suitable form by the SMPS 21.

[0030] First, the externally supplied AC voltage is con-
verted to a DC voltage of a predetermined magnitude by the
AC-DC converter 211. The AC-DC converter 211 may
include an EMI filter, a rectifier, a power factor corrector,
etc. as known to those skilled in the art.

[0031] Then, each of the red LED DC-DC converter 212,
the green LED DC-DC converter 213 and blue LED DC-DC
converter 214 converts the predetermined magnitude of DC
voltage outputted from the AC-DC converter 211 to a
predetermined magnitude of voltage suitable for driving
each of the red, green and blue LED arrays.

[0032] For example, supposing that the magnitude of the
output DC voltage from the AC-DC converter 211 is 380V,
the red LED array is made up of 30 red LEDs, and the
driving voltage required for one red LED is 3.3V, the red
LED DC-DC converter 212 converts the DC voltage of
380V to a voltage necessary for driving the 30 red LEDs
connected in series, which is 100V in this case. Each of the
green and blue LED DC-DC converters 213 and 214 con-
verts the voltage of 380V to a magnitude of voltage neces-
sary to drive all of the LEDs included in the corresponding
color LED array. The driving voltage converted by each of
the red, green and blue LED DC-DC converters 212, 213
and 214 is applied to each of the plurality of LED arrays in
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the same manner, and thus each color LED array should be
composed of equal number of LEDs connected in series in
order for uniform luminance.

[0033] In the present invention, rather than the single
DC-DC converter included in the conventional SMPS, a
plurality of DC-DC converters are included in the SMPS to
drive the respective colors of LED arrays. This improves the
efficiency of the driving system with omission of the unnec-
essary DC-DC conversion processes and reduces the number
of components. In addition, the respective colors of LED
DC-DC converters, which are included in the driving board
according to the prior art, are included in the SMPS accord-
ing to the present invention to reduce the area occupied by
the driving board. Moreover, the same color LEDs are
operated commonly by only one DC-DC converter to sig-
nificantly reduce the number of components according to the
present invention.

[0034] The driving voltage, provided from each of the red,
green and blue LED DC-DC converters 212, 213 and 214 in
the SMPS 21, is provided to each of the red, green and blue
LED constant current controllers 233, 234 and 235 disposed
on the substrate 231 of the light source 23 through the circuit
patterns of the bridge board 22. Each of the red, green and
blue LED constant current controllers 233, 234 and 235
appropriately regulates the provided DC voltage and supply
a regulated magnitude of current to each of the red, green
and blue LED arrays. Therefore, the number of each of the
red, green and blue LED constant current controllers 233,
234 and 235 equals to the number of each of the red, green
and blue LED arrays, and one of each of the red, green and
blue LED constant current controllers 233, 234 and 235 is
connected to one of each of the red, green and blue LED
arrays to drive the same.

[0035] In addition, when the sensor 24 detects the lumi-
nance and/or color of the mixed light from the respective
color LEDs, the information on the luminance and/or color
of the light detected by the sensor 24 is transmitted to the
micro-controller 25, which then determines the outputs of
the red, green and blue LEDs to conform to predetermined
luminance and color of light and transmits this determined
output information through the bridge board 22 to the
respective red, green and blue LED constant current con-
trollers 233, 234 and 235 provided on the substrate 231.
Then, each of the red, green and blue LED constant current
controllers 233, 234 and 235 regulates the driving voltage
and provides a predetermined magnitude of current to each
color LED array according to the output information deter-
mined by the micro-controller 25.

[0036] In the meantime, the substrate 231 of the light
source 23 is divided into a plurality of regions 231a to 2314.
In each of the divided regions, one red LED array, one green
LED array and one blue LED array, and one of each of the
red, green and blue LED constant current controllers 233,
234 and 235 for providing a predetermined magnitude of
current to each of the respective color LED arrays, can be
provided. These divided regions 231a to 231d serve the
purpose of distinguishing one set of the LED arrays con-
trolled by one set of the constant current controllers 233, 234
and 235 from other set of the LED arrays, and serve the
purpose of local dimming in which the luminance and/or
color is individually controlled for each of the divided
regions, in the case where a plurality of sensors are provided
to detect the luminance and/or color for the respective
divided regions.
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[0037] According to the present invention, the red, green
and blue LED constant current controllers 233, 234 and 235,
which are mounted in the driving board in the prior art, are
provided on the substrate 231 of the light source 23, thereby
saving the space needed for disposing the driving board.
Also, in terms of the manufacturing process, the step of
surface-mounting the LEDs on the light source 23 can be
implemented at the same time as the step of surface-
mounting the components constructing the constant current
controllers 233, 234 and 235. This allows omission of the
step of separately fabricating the driving board to simplify
the manufacturing process.

[0038] Now, various embodiments of the present inven-
tion will be explained in detail with reference to the accom-
panying drawings.

[0039] FIG. 3 is a configuration view illustrating a circuit
of the LCD backlight driving system having LEDs accord-
ing to another embodiment of the present invention. FIG. 3
illustrates an embodiment in which the current running
through the LED array 331 of the light source 33 is fed back
to control the output voltage of the LED DC-DC converter
312 in the SMPS 31. In this embodiment, the output of the
single LED DC-DC converter 312 in the SMPS 31 is
controlled according to the current of the LED array 331.
Thus, this embodiment can be applied only to a light source
having one of each of the red, green and blue LED arrays.
For the sake of convenience in explanation, FIG. 3 illustrates
only one color LED array. Therefore, the same configura-
tions of the LED array, the constant current controller and
the DC-DC converter can be provided for each color. In
addition, in this embodiment shown in FIG. 3, the bridge
board, which only forms the connection structure, is omit-
ted.

[0040] As shown in FIG. 3, this embodiment adopts a
buck type DC-DC converter 312 with a diode D and an
inductor L, connected. The light outputted from the LED
array 331 is detected by the sensor 34, and the detection
result is transmitted to the micro-controller 35. The micro-
controller 35 transmits a suitable control current to a current
amplifier 3321 in the constant current controller 332 in the
light source 33 so as to maintain a preset output according
to the light output detected. The current amplifier 3321
amplifies the control current of the micro-controller 35 and
provides the amplified control current to a base end of a
transistor TR having a collector connected to an output end
of'the LED array and an emitter connected to an anode of the
diode D of the DC-DC converter 312, thereby regulating the
output of the DC-DC converter 312. This allows regulation
of the constant current for the LED array 331.

[0041] In addition, the constant current controller 332 may
further include various detection resistors R1 and R2; a
PWM IC 3322 which outputs a pulse signal with a duty
controlled such that the on/off time of a switch S1 is
controlled in accordance with the voltage value detected
from the detection resistors R1 and R2; and a protection
circuit 3323 which drives the PWM IC 3322 so as to block
over voltage from voltage values detected by the detection
resistors R1 and R2.

[0042] FIG. 4 is a configuration view of a circuit of a LCD
backlight driving system having LEDs according to further
another embodiment of the present invention. FIG. 4 illus-
trates an embodiment with a flyback type DC-DC converter
412 applied, in which the current outputted from the LED
array 431 is directly controlled by the constant current
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controller 432 in the light source 43. In the embodiment
shown in FIG. 4, the constant current controller can be
provided for each LED array, and thus the embodiment can
be applied to a light source having a plurality of LED arrays
for each of the different colors. In the meantime, FIG. 4
illustrates one LED array for the sake of convenience in
explanation, but there can be provided the same configura-
tion of constant current controller for each of the plurality of
LED arrays. In addition, as shown in FIG. 3, the bridge
board, which only forms a connection structure, is omitted.
[0043] As shown in FIG. 4, this embodiment adopts a
flyback type DC-DC converter 412 with a coil transformer
applied thereto. The light output from the LED array 431 is
detected by the sensor 44, and the detection result is trans-
mitted to the micro-controller 45. The micro-controller 45
determines a magnitude of current that maintains a prede-
termined output, in accordance with the detected light out-
put. Then, the constant current controller 432 regulates the
current running through the LED array 431 to maintain the
magnitude of current determined by the micro-controller 45.
[0044] In the meantime, the flyback type DC-DC con-
verter 412 may include a comparator 4121 for comparing the
output voltage with a reference voltage Vref, and a PWM IC
4122 for regulating the voltage at a primary coil by PWM
method according to the comparison result.

[0045] According to the present invention as set forth
above, a DC-DC converter is provided in a SMPS to drive
respective colors of LEDs, omitting unnecessary DC-DC
conversion processes in the conventional SMPS, thereby
improving circuit efficiency.

[0046] Moreover, a plurality of DC-DC converters for
each color LEDs provided in the conventional driving board
are integrated into a single one in the SMPS according to the
present invention, thereby significantly reducing the number
of components and power consumption and decreasing the
size of the driving board.

[0047] Furthermore, a constant current controller mounted
in the driving board in the prior art is provided on a substrate
of the light source according to the present invention,
thereby saving the space for disposing the driving board. In
addition, in terms of the manufacturing process, the step of
surface-mounting the LEDs in the light source can be
implemented at the same time as the step of surface-
mounting the components constituting the constant current
controller, omitting the step of separately fabricating the
driving board in the prior art, thereby simplifying the
manufacturing process.

[0048] While the present invention has been shown and
described in connection with the exemplary embodiments, it
will be apparent to those skilled in the art that modifications
and variations can be made without departing from the spirit
and scope of the invention as defined by the appended
claims.

What is claimed is:

1. A liquid crystal display driving system using at least
one red light emitting diode (LED) array with a plurality of
red LEDs emitting red light connected in series, at least one
green LED array with a plurality of green LEDs emitting
green light connected in series, and at least one blue LED
array with a plurality of blue LEDs emitting blue light
connected in series as light sources, comprising:

a switch mode power supply (SMPS) having an AC-DC

converter for converting an externally inputted AC
voltage to a DC voltage, a red LED DC-DC converter
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for converting the DC voltage, converted from the
AC-DC converter, to a predetermined magnitude of DC
voltage suitable for driving the red LED array, a green
LED DC-DC converter for converting the DC voltage,
converted from the AC-DC converter, to a predeter-
mined magnitude of DC voltage suitable for driving the
green LED array, and a blue LED DC-DC converter for
converting the DC voltage, converted from the AC-DC
converter, to a predetermined magnitude of DC voltage
suitable for driving the blue LED array;

alight source disposed on a substrate where the red, green
and blue LED arrays are arranged, the light source
having at least one of each of red, green and blue LED
constant current controllers for controlling the current
running through the red, green and blue LED arrays so
as to maintain predetermined outputs from the red,
green and blue LEDs; and

a bridge board having circuit patterns for electrically
connecting the red, green and blue LED DC-DC con-
verters with the red, green and blue LED constant
current controllers, respectively.

2. The liquid crystal display backlight driving system

according to claim 1, further comprising:

a sensor for detecting at least one of luminance and color
of light emitted from the light source; and

a micro-controller for determining outputs of the red,
green and blue LEDs such that at least one of the
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luminance and color of the light detected by the sensor
conforms to predetermined luminance and color of
light,

wherein the at least red, green and blue LED constant

current controllers control current running through the
red, green and blue LED arrays, respectively, to main-
tain the outputs of the red, green and blue LEDs
determined by the micro-controller.

3. The liquid crystal display backlight driving system
according to claim 1, wherein the substrate has a plurality of
divided regions, wherein one of each of the red, green and
blue LED arrays and one of each of the red, green and blue
constant current controllers comnected to each of the red,
green and blue LED arrays are provided in each of the
divided region.

4. The liquid crystal display backlight driving system
according to claim 1, wherein the red LED array comprises
a plurality of red LED arrays, the green LED array com-
prises a plurality of green LED arrays, and the blue LED
array comprises a plurality of blue LED arrays,

wherein each of the plurality of red LED arrays has the

same number of red LEDs, each of the plurality of
green LED arrays has the same number of green LEDs,
and each of the plurality of blue LED arrays has the
same number of blue LEDs.
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