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7) ABSTRACT

A backlight unit for a liquid crystal display device includes
a plurality of lamps alternately arranged on at least two
regions of a light emission surface, wherein each lamp has
a length substantially shorter than that of the light emission
surface, first, second, and third supports spaced apart from
one another, wherein each support has a matching shape for
mounting the lamps, a bottom support supporting the first,
second, and third supports, and first, second, and third
common electrodes respectively attached on the first, sec-
ond, and third supports.
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BACKLIGHT UNIT FOR LIQUID CRYSTAL
DISPLAY DEVICE

[0001] This application claims the benefit of the Korean
Application No. P2002-087871 filed on Dec. 31, 2002,
which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a backlight unit,
and more particularly, to a backlight unit for a liquid crystal
display device. Although the present invention is suitable for
a wide scope of applications, it is particularly suitable for
improving an efficiency of lamps and permitting a better
wiring arrangement for the lamps.

[0004] 2. Discussion of the Related Art

[0005] A cathode ray tube (CRT), mostly used for moni-
tors for TV receivers, measuring instruments, information
terminals, and so on, cannot satisfy the requirements for
reducing size and weight of electronic products due to heavy
weight and hefty size.

[0006] Thus, the size and the weight of the CRT have
certain limitations in the trend of compact size and light
weight of electronic products.

[0007] The devices that are expected to replace the CRTs
include liquid crystal displays (LCD) using an electro-
optical effect, plasma display panels (PDP) using gaseous
discharge, electro-luminescence (EL) displays using an elec-
tro-luminescence effect, and the like. Among the above
devices, researches on the LCD are the most active.

[0008] For replacing the CRTs, the LCDs have been
actively developed for reducing size, weight, and power
consumption of displays. Recently, they are fully developed
for monitors in laptop computers, monitors in desktop
computers, and large-sized information displays.

[0009] Most of the LCDs are light receiving devices in
which the control of light provided from the outside of the
device is required for displaying a picture. Thus, a separate
light source for providing light to the LCD panel (ic., a
backlight unit) is required.

[0010] In general, the backlight unit used as a light source
of the LCD is comprised of cylindrical lamps of an edge
light type or a direct type.

[0011] Inthe edge light type, a lamp unit is placed at a side
of the light plate, which guides the light. The lamp unit is
provided with a lamp for emitting the light, and lamp holders
inserted in both sides of the lamp for protection of the lamp.
A lamp reflecting plate is inserted in a side surface of the
light plate to surround the outside surface of the lamp for
reflecting the light from the lamp toward the light plate.

[0012] The edge light type having the lamp unit provided
to a side surface of the light plate has been employed in
relatively small-sized LCDs, such as laptop computers and
desktop computers. The edge light type has a good unifor-
mity of light and a long lifetime, and has an advantage in
fabricating thin LCDs.

[0013] On the other hand, the direct type has been devel-
oped mainly for the size of an LCD greater than 20". The
direct type is provided with a plurality of lamps arranged in

1. Field of the Invention
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line under a diffuse plate for directing the light to a front
surface of the LCD panel, directly.

[0014] Since the direct type has a light utilization effi-
ciency higher than the edge light type, the direct type is
employed in large-sized LCDs.

[0015] A related art backlight unit will be described with
reference to the attached drawings.

[0016] FIG. 1 illustrates a perspective view of a direct
type backlight unit according to a related art. FIG. 2
illustrates a plane view of a lamp arrangement of the direct
type backlight unit of FIG. 1. FIG. 3 illustrates a rear view
of a backlight unit having inverters for applying an electrical
signal to the lamps in FIG. 2. FIG. 4 illustrates a plane view
of another related art lamp arrangement of a backlight unit.

[0017] Referring to FIGS. 1 and 2, the related art back-
light unit is provided with a plurality of lamps 1, an outside
case 3 for holding and supporting the lamps 1, and light
scattering means 3a, 5b, and 5c between the lamps 1 and an
LCD panel (not shown).

[0018] The light scattering means 5a, 5b, and 5c¢ is pro-
vided with a plurality of diffusion sheets and diffusion plates
between the lamps 1 and the LCD panel for enhancing a
light scattering effect to prevent the lamps from appearing on
the screen of the LCD and provide a uniform luminance
distribution.

[0019] There is a reflection plate 7 on an inside surface of
the outside case 3 for directing the light from the lamps 1 to
the display part of the LCD panel for maximizing a light
utilization efficiency.

[0020] The lamp 1 is a cold cathode fluorescent lamp
(CCFL) provided with electrode parts 2¢ and 2b at the
opposite ends of the inside of a tube, each connected to a
power line 9a or 9b. The opposite ends of the lamp 1 are
inserted in holes formed in the opposite surfaces of the
outside case 3.

[0021] When a voltage is provided to the electrode parts
2a and 2b through the power lines 94 and 9b, each lamp 1
emits the light. The voltage provided to the power lines is
supplied from an inverter 30 provided in one side portion of
the back of the outside case 3, as shown in FIG. 3.

[0022] In the power lines 9a and 9b, there are a high
voltage power line 31 and a low voltage power line 32
depending on voltages provided thereto. That is, the high
voltage power line 31 and the low voltage power line 32
from the opposite ends of the lamp 1 are connected to each
terminal of the inverter 30 connector for receiving voltages.

[0023] For minimizing electrical influences to the LCD
panel and external device, the length of the high voltage
power line 31 should be shorter than that of the low voltage
power line 32.

[0024] 1In the direct type backlight unit of the related art,
the length of the lamp 1 is substantially equal to that of the
front light emission surface of the backlight unit. Therefore,
the larger the size of the light emission surface, the longer
the length of the lamp 1. For example, currently the LCD
with the size over 30" to 40" requires a length of the lamp
longer than 700 mm.
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[0025] Thus, when the lamp is too long, fabrication of the
lamp becomes more difficult. In addition, assembly of the
lamp with the backlight unit becomes complicated, and the
unit is susceptible to the external impact. Moreover, a
luminance of the lamp becomes not uniform, and the prob-
lem of picture quality deterioration (EMI: electro magnetic
interference) occurs due to instability and the electric influ-
ence from the driving circuit of the LCD. This is because a
high turn-on voltage and a sustain voltage are required.

[0026] Due to such a problem, in some of the direct type
backlight units, the lamps 40 are arranged in the vertical
direction from the light emission surface. Similarly, the
electrode parts 424 and 42b are provided at the opposite ends
of an inside of a tube of the lamp 40, and the power lines 43a
and 43b are connected to the electrode parts 42z and 425,
respectively. The reference numeral ‘41’ denotes a reflection
plate.

[0027] However, the arrangement of the lamps 40 in the
vertical direction of the light emission surface causes mer-
cury in the tube of the lamp 40 to move to the bottom
thereof, thereby deteriorating performance of the lamp 40
when the backlight unit is used for a long time.

SUMMARY OF THE INVENTION

[0028] Accordingly, the present invention is directed to a
backlight unit for a liquid crystal display device that sub-
stantially obviates one or more of problems due to limita-
tions and disadvantages of the related art.

[0029] Another object of the present invention is to pro-
vide a backlight unit for a liquid crystal display device,
which can improve an efficiency of a lamp and permits an
effective wiring arrangement for the lamps.

[0030] Additional features and advantages of the inven-
tion will be set forth in the description which follows and in
part will be apparent from the description, or may be learned
by practice of the invention. The objectives and other
advantages of the invention will be realized and attained by
the structure particularly pointed out in the written descrip-
tion and claims hereof as well as the appended drawings.

[0031] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a backlight unit for a liquid
crystal display device includes a plurality of lamps alter-
nately arranged on at least two regions of a light emission
surface, wherein each lamp has a length substantially shorter
than that of the light emission surface, first, second, and third
supports spaced apart from one another, wherein each sup-
port has a shape for mounting the lamps, a bottom support
supporting the first, second, and third supports, and first,
second, and third common electrodes respectively attached
on the first, second, and third supports.

[0032] 1In another aspect of the present invention, a back-
light unit for a liquid crystal display device includes a
plurality of lamps alternately arranged on at least two
regions of a light emission surface, wherein each lamp has
a length substantially shorter than that of the light emission
surface, and the lamps have first and second external elec-
trodes at both ends, and at least three common electrodes
connecting the first and second external electrodes of the
lamps.
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[0033] In a further aspect of the present invention, a
backlight unit for a liquid crystal display device includes a
plurality of lamps alternately arranged on at least two
regions of a light emission surface, wherein each lamp has
a length substantially shorter than that of the light emission
surface, first, second, third, and fourth supports spaced apart
from one another, wherein each support has a shape for
mounting the lamps, a bottom support supporting the first,
second, third, and fourth supports, first, second, third, and
fourth common electrodes respectively attached on the first,
second, third, and fourth supports, and at least one power
supply driving the lamps.

[0034] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.

[0036]

[0037] FIG. 1 illustrates a perspective view of a direct
type backlight unit according to a related art;

[0038] FIG. 2 illustrates a plane view of a lamp arrange-
ment of the direct type backlight unit of FIG. 1,

[0039] FIG. 3 illustrates a rear view of a backlight unit

having inverters for applying an electrical signal to the
lamps in FIG. 2;

[0040] FIG. 4 illustrates a plane view of another related
art lamp arrangement of a backlight unit;

[0041] FIG. 5 illustrates a plane view of a lamp arrange-
ment according to the present invention,

[0042] FIG. 6 illustrates an expanded perspective view of
a backlight unit in accordance with a first embodiment of the
present invention;

[0043] FIG. 7 illustrates a plane view of the backlight unit
in accordance with the first embodiment of the present
invention;

[0044] FIG. 8 illustrates a cross-sectional view taken
along lines I-I and II-II of FIG. 7,

[0045] FIG. 9 illustrates a rear view illustrating electrical
connections and arrangements of lamps and a lamp operat-
ing device (inverters) applied to the first embodiment of the
present invention;

[0046] FIG. 10 illustrates a plane view of a backlight unit
in accordance with a second embodiment of the present
invention;

[0047] FIG. 11 illustrates a rear view illustrating an elec-
trical connection and an arrangement of an example of
lamps and a lamp operating device (i.c., inverters) applied to
the second embodiment of the present invention,

[0048] FIG. 12 illustrates a rear view illustrating an elec-
trical connection and an arrangement of a second example of

In the drawings:



US 2004/0140773 Al

lamps and a lamp operating device (i.e., inverters) applied to
the second embodiment of the present invention; and

[0049] FIG. 13 illustrates a rear view illustrating another
arrangement of lamps to be applied to the embodiments of
the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0050] Reference will now be made in detail to the illus-
trated embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0051] The present invention includes an alternate
arrangement of a plurality of lamps, each having a length
shorter than that of the light emission surface of a backlight
unit, an arrangement of a common electrode commonly for
connecting the external electrodes of the lamps arranged on
the inside, and a structure for holding the lamps arranged
inside of a backlight unit.

[0052] The backlight unit of the present invention will be
described with reference to the attached drawings.

[0053] Referring to FIG. 5, the backlight unit of the
present invention includes a plurality of lamps 50 each
having first and second external electrodes 52a and 52b at
the opposite ends of the outside of a tube arranged alter-
nately in left and right sides of the entire light emission
surface of the backlight unit to divide the length of the entire
light emission surface into two parts.

[0054] The first and second external electrodes 52a and
52b of the lamps 50 arranged in the same part are connected
to the common electrode. As shown in FIG. 5, first to third
common electrodes 53a, 53b, and 53¢ are arranged in one
direction.

[0055] The first external electrodes 52a of the lamps 50
arranged on the left side are commonly connected to the first
common electrode 53¢, and the second external electrodes
52b of the lamps 50 arranged in the left side is commonly
connected to the third common electrode 53¢. The first
external electrodes 524 of the lamps 50 arranged on the right
side is commonly connected to a second common electrode
53b, and the second external electrodes 52b of the lamps 50
arranged on the right side are commonly connected to the
third common electrode 53c.

[0056]

[0057] Tt is required that the longer the length of a display
screen of an LCD panel, the longer the length of a lamp. This
is because the length of a light emission surface of the
backlight unit should be longer. Also, it is required that the
longer the length of the lamp, the higher a tube voltage to be
provided to the lamp.

[0058] In order to improve the above features, each lamp
50 must have a length shorter (approximately ¥2) than the
length of the light emission surface are alternatively located
on the left and right sides of the light emission surface with
respect to the equally divided line (i.e., an imaginary line).
[0059] In this instance, as shown in FIG. 5, the lamps 50
may be arranged in the central part such that the first and
second electrodes 52a and 52b are alternately arranged on a
straight line (not shown).

A reference numeral 51 is a reflection plate.
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[0060] As described, the lamps 50 are an external elec-
trode fluorescent lamp (EEFL) having the first and second
external electrodes at the opposite ends of the outside of the
tube.

[0061] Embodiments of the backlight unit of the present
invention having such lamps arranged as above will be
described as follows.

[0062] FIG. 6 illustrates an expanded perspective view of
a backlight unit in accordance with a first embodiment of the
present invention. FIG. 7 illustrates a plane view of the
backlight unit in accordance with the first embodiment of the
present invention. FIG. 8 illustrates a cross-sectional view
taken along lines I-I and II-II of FIG. 7. FIG. 9 illustrates
a rear view illustrating electrical connections and arrange-
ments of lamps and a lamp-driving device (i.e., inverter)
applied to the first embodiment of the present invention.

[0063] Referring to FIGS. 6, 7, and 8, a direct type
backlight unit of the present invention includes a plurality of
lamps 60, first, second, and third lower parts 62a, 62b, and
62c, a bottom support 63a, side supports 63b and 63c, a
reflection plate 64, first, second, and third upper parts 654,
65b, and 65c¢, first to third common electrodes 664, 66b, and
66c, and an electrode insulating layer 68. Each pair of the
first lower and upper parts 62a and 65a, the second lower
and upper parts 62b and 65b, and the third lower and upper
parts 62¢ and 65¢ holds the lamps 60 and acts as first, second
and third supports.

[0064] The lamps 60 are arranged on the left and right
sides alternately dividing the length of the entire light
emission surface into two parts of EEFL with first and
second external electrodes 61a and 61b at the opposite ends.

[0065] The first and second lower parts 62a and 62 have
a length the same with the length of the entire light emission
surface, and are spaced apart from each other. The bottom
support 63a and the side supports 63 and 63c are formed at
the bottom and side spaces defined by the first and second
lower parts 62a and 62b, as a unit with the first and second
lower parts 62a and 62b.

[0066] There is a hole 69 in the central part the bottom
support 63a where the lamps 50 are alternately arranged.
The third lower part 62c is formed over the hole 69 and on
the reflection plate 64 at both sides and has a groove
corresponding to the hole 69. The third lower part 62¢ has
one part projected to have the same height as other lower
parts with a lamp-shaped groove for holding the both ends
of the lamps 60, and the other part is passed through the hole
69. The other part of the third lower part 62¢ projected from
the bottom surface of the backlight unit has a recess for
receiving the lamp.

[0067] The first and second upper parts 65a and 65D are
spaced apart from each other with the same distance, and
arranged over the first and second lower parts 62a and 62b
to support and hold the lamps 60 with the first and second
lower parts 62¢ and 62b. The first and second lower parts
62a and 62b and the first and second upper parts 65a and 65b
have a plurality of grooves for receiving both ends of the
plurality of lamps 60.

[0068] The reflection plate 64, formed of a good light
reflective material, such as a plastic, is provided to inside
surfaces of the first and second lower parts 62a and 62b, the
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bottom support 63a, and the side supports 635 and 63c.
Although not shown in the drawings, the reflection plate 64
may be formed by coating an additional reflective material
on the inside surfaces of the first and second lower parts 624
and 62b, the bottom support 634, and the side supports 63b
and 63c. The reflection plate 64 is required for directing the
light from the lamps 60 toward the LCD panel to utilize the
light effectively.

[0069] The first and second common electrodes 66a and
66D are respectively formed along the surfaces of the first
and second lower parts 62¢ and 62b, which having a groove
to commonly supply the power to each first external elec-
trode 61a of the lamps 60. The first and second common
electrodes 66a and 665 may be formed along the surface of
the first and second upper parts 65a and 65b, which having
a groove therein. The third common electrode 66¢ is formed
along the top, side and bottom surfaces of the third lower
part 62¢ to commonly supply the power to the each second
external electrode 61b of the lamps 60.

[0070] The electrode insulating layer 68 is formed along
the groove of the third lower part 62¢, arranged to have the
same height as that of the reflection plate 64, and formed of
a reflective material. The electrode insulating layer 68 is
provided for preventing the third common electrode 66¢
from being varied in the luminance of the backlight unit
when it contacts the reflection plate 64.

[0071] The rectangles in dashed lines in FIG. 7 denote the
first, second, and third upper parts 654, 65b, and 65c.

[0072] Referring to FIG. 8, at the upper portion of the
foregoing structure, there is a light scattering means pro-
vided with a plurality of diffusion sheets, diffusion plates,
and the like, between the lamps 60 and the LCD panel for
enhancing a light scattering effect to prevent the lamps from
appearing on a display screen of the LCD panel and pro-
viding a uniform luminance distribution.

[0073] Upon application of a voltage to the first, second,
and third common ¢lectrodes 66a, 66b, and 66¢, the back-
light unit is operated as the lamps 60 emitting light. The first
and second common electrodes are supplied with the same
voltage and the third common electrode is supplied with a
different voltage from the first and second common elec-
trodes. For example, the voltage different is about 800 to
1200 V.

[0074] Referring to FIG. 9, the voltage applied to the first,
second, and third common electrodes 664, 66b, and 66¢ is
supplied from an output part of an inverter 70 provided in a
region of the back surface of the bottom support 63a.

[0075] The first, second, and third common electrodes
66a, 66b, and 66¢ are connected to the output part of the
inverter 70, as first, second, and third ¢lectrode connection
lines 71a, 71b, and 71c pass through a portion of the bottom
surface and connect the output part of the inverter 70.

[0076] The first and second electrode connection lines 71a
and 71b connected to the first and second common elec-
trodes 66a and 66b are commonly connected to one output
terminal of the inverter 70, to apply the same signal thereto,
and the third electrode connection line 71c connected to the
third common electrode 66¢ is connected to the other output
terminal of the inverter 70.
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[0077] FIG. 10 illustrates a plane view of a backlight unit
in accordance with a second embodiment of the present
invention.

[0078] FIG. 11 illustrates a rear view illustrating an elec-
trical connection and an arrangement of an example of
lamps and a lamp-driving device (i.e., inverter) applied to
the second embodiment of the present invention. FIG. 12
illustrates a rear view illustrating an electrical connection
and an arrangement of a second example of lamps and a
lamp-driving device applied to the second embodiment of
the present invention.

[0079] Referring to FIG. 10, the second embodiment of
the backlight unit according to the present invention is
similar to the first embodiment except that both ends of the
lamps 80 arranged alternately in the central part are con-
nected to two common electrodes with the both ends divided
into two parts, and the third lower part is changed accord-
ingly.

[0080] That is, the third and fourth common electrodes
86¢ and 864 are isolated and arranged in one direction such
that both ends of lamps arranged on the same line are
connected to one another among the first and second exter-
nal electrodes at both ends of the lamps 80 arranged in the
central part of the bottom support 83a. Thus, an identical
effect is provided depending on the electrical connection
system at the last terminal.

[0081] The third and fourth common electrodes 86¢ and
86d are arranged on the top surface of the third and fourth
lower parts 82¢ and 824 formed spaced apart in the central
part of the bottom support 83a. There are a plurality of holes
in the bottom support 83a for fitting the third and fourth
lower parts 82c¢ and 82d. A part where the lamp 80 is fixed
is projected while a part where no lamp 80 is held is passed
through the hole and projected from the back surface of the
bottom support 83a.

[0082] The third and fourth lower parts 82¢ and 82d have
a curvature having upper projections and back surface
projections at a constant interval. The third and fourth lower
parts 82¢ and 82d projected from the back surface of the
bottom support 83a have a plurality of recesses. Accord-
ingly, the third and fourth common ¢lectrodes 86¢ and 86d
have a curvature along the top surface of the third and fourth
lower parts 82¢ and 82d.

[0083] The third and fourth lower parts 82¢ and 82d are
provided with the recesses for an electrical isolation from
the reflection plate on the bottom support 83a. In this
instance, a plurality of the third and fourth lower parts 82¢
and 82d may be formed in one direction isolated from one
another each having a groove in the top surface for receiving
the lamp without holes in the bottom support 83a.

[0084] Referring to FIG. 11, in the backlight unit of the
present invention having the third and fourth common
electrodes 86¢ and 864 in the central part thereof, when a
voltage is applied to the first, second, third, and fourth
common electrodes 86a, 86b, 86¢, and 86d, the lamps 80
emit light.

[0085] As shown in FIG. 11, a voltage to the first, second,
third, and fourth common electrodes 864, 86b, 86¢, and 864
is supplied from first and second output parts of the inverter
90 provided to a region of the back surface of the bottom
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support 83a. The first, second, third, and fourth common
electrodes 86a, 86b, 86¢, and 86d are sorted and connected
to the first and second output parts as first to fourth electrode
connection lines 91a, 91b, 91c, and 914 pass through a
portion of the bottom surface and sorted and connected to
the first and second output parts of the inverter 90.

[0086] In this instance, the first and third electrode con-
nection lines 91a and 91c are respectively connected to the
terminals of the first output part, and the second and fourth
electrode connection lines 915 and 91d are connected to the
terminals of the second output part of the inverter 90.

[0087] The rectangles in dashed lines in FIG. 10 denote
the first to fifth upper parts 854, 85b, 85¢, 8354, and 85e.

[0088] An electrode connection of the backlight unit con-
nected by another method will be described as follows.

[0089] Referring to FIG. 12, a voltage is supplied to the
first, second, third, and fourth common ¢lectrodes 86a, 86b,
86c¢, and 86d from the output part of the inverter 90 in one
region of the back surface of the bottom support 83a.

[0090] The first, second, third, and fourth common elec-
trodes 86a, 86D, 86¢, and 864 are connected to the output
part of the inverter 90 as the first to fourth electrode
connection lines 91a, 91b, 91c, and 914 pass through a
portion of the bottom surface and connected to the output
part of the inverter 90. In this instance, the first and second
electrode connection lines 91¢ and 91b are commonly
connected to one terminal of the output part of the inverter
90, and the third and fourth electrode connection lines 91c
and 914 are connected to the other terminal of the output part
of the inverter 90.

[0091] Next, a system of the backlight unit having lamps
arranged by other method provided for applying to the first
and second embodiments of the present invention will be
described.

[0092] FIG. 13 illustrates a rear view illustrating another
arrangement of lamps to be applied to the embodiments of
the present invention. In the third embodiment, the entire
light emission surface is equally divided by three regions,
and the lamps 100 are alternately arranged in the equally
divided regions.

[0093] Referring to FIG. 13, a backlight unit includes a
plurality of lamps 100 each having first and second external
electrodes 101g and 1015 inside of both ends of a tube
arranged on the left/central/right sides of the entire light
emission surface of the backlight unit which equally divide
a length of the entire light emission surface into three
regions, first and second lower parts 102¢ and 102b for
holding the lamps 100, a bottom support 103 formed on the
bottom surface of a space defined by the first and second
lower parts 102a and 102b, a reflection plate 104 arranged
such that the light from the lamps 100 on the inside surface
of the bottom support 103 are directed to a display part of the
LCD panel, first to sixth common electrodes 105« to 105f
arranged so as to connect the external electrodes at both ends
of the lamps 100 on the same line, and light scattering means
(not shown) arranged between the lamps 100 and the LCD
panel (not shown).

[0094] Similarly, the common electrodes are sorted and
arranged in a part where the external electrodes of the lamps
100 are alternately arranged on the inside of the bottom
support 103 so that the first and second external electrodes
arranged on the same line are connected to the same com-
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mon electrode. Although not shown in the drawing, similar
to the first embodiment, only one common electrode line
may be arranged in a part where the lamps 100 are alter-
nately arranged. Even when the lamps are arranged in the
three equally divided regions, other structures are similar to
those of the first and second embodiments.

[0095] Thus, when the length of the display screen of the
LCD panel becomes longer, the length of the light emission
surface of the backlight unit also becomes longer, and the
length of the lamp 100 should be longer. If the lamp 100 is
longer, a tube voltage to be applied to the lamp 100 is
required to be higher. For improving this problem, lamps
each with an approximately %5 length of the light emission
surface are provided, and arranged on the left/central/right
sides of the light emission surface, respectively.

[0096] In this instance, as shown in FIG. 13, the lamps
100 may be arranged such that the first and second external
electrodes 101a and 101b are alternately arranged on the
three equally dividing lines to have a zigzag form or on
straight lines (not shown).

[0097] In the present invention, as an example, the
arrangement of the lamps in which the entire light emission
surface is divided into three regions, and the lamps are
alternately arranged in the equally divided regions. How-
ever, the length of the light emission surface may be equally
divided by ‘n’ (wherein n is a natural number), and the lamps
are alternately arranged thereon.

[0098] In the case that the light emission surface of the
backlight unit is equally divided into ‘n’, and the lamps are
arranged thereon, the backlight unit includes a plurality of
lamps alternately arranged on each of regions obtained by
equally dividing the entire light emission surface of the
backlight unit by ‘n’, first and second upper and lower parts
arranged opposite to one another at a fixed interval, each
having a form capable of receiving both ends of the lamps,
a bottom support arranged in a space defined by the first and
second lower parts, a plurality of central lower parts, each
having a form capable of receiving both end electrodes of
the lamp in a part where the lamps are alternately arranged,
a plurality of supports each for receiving both ends of the
alternately arranged lamps, first and second common elec-
trodes formed on the top surfaces of the first and second
lower parts in one direction, a plurality of central common
electrodes formed along the top surfaces of the central lower
parts, and a plurality of electrode insulating layers formed on
the central lower parts to cover a portion of the central
common electrodes.

[0099] The central common electrode may be divided into
two lines for separately receiving both end electrodes of the
lamps arranged on the same line at the region where the
lamps are alternately arranged.

[0100] The lamps 100 having a shortened length permits
to reduce a sustain voltage (i.¢., tube voltage) of the lamps,
and improve non-uniform distribution of luminance of the
entire screen.

[0101] As described above, the backlight unit of the
present invention has the following advantages.

[0102] First of all, since an electrical connection of the
external electrodes of the lamps is simplified, electrical
characteristics of the backlight unit can be stable.

[0103] Also, since relatively short lamps can be used in
fabricating large sized displays, the lamps can be used
regardless of the size of displays.
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[0104] Moreover, since more than two external electrode
lamps can be connected to a single inverter, the backlight
unit structure can be simplified, and productivity and market
competitiveness are improved.

[0105] Finally, the length of the lamps can be reduced,
optimum lamp operation conditions (i.c., starting voltage
and operating voltage) can be less restrictive. Also, deterio-
ration in picture quality due to an electrical influence from
the driving circuit of the LCD panel can be reduced.

[0106] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
backlight unit for a liquid crystal display device of the
present invention without departing from the spirit or scope
of the inventions. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A backlight unit for a liquid crystal display device,
comprising:

a plurality of lamps alternately arranged on at least two
regions of a light emission surface, wherein each lamp
has a length substantially shorter than that of the light
emission surface;

first, second, and third supports spaced apart from one
another, wherein each support has a shape for mounting
the lamps;

a bottom support supporting the first, second, and third
supports; and

first, second, and third common electrodes respectively

attached on the first, second, and third supports.

2. The backlight unit of claim 1, wherein the third
common electrode commonly connects one end of each of
the alternately arranged lamps.

3. The backlight unit of claim 1, wherein the first and
second common electrodes are applied with a first voltage,
and the third common electrode is applied with a second
voltage.

4. The backlight unit of claim 3, wherein the first and
second voltages are different from each other.

5. The backlight unit of claim 4, wherein the first and
second voltages have a voltage difference of about 800 to
1200 V.

6. The backlight unit of claim 1, wherein the arranged
lamps have at least one overlapped portion.

7. The backlight unit of claim 1, wherein the third
common electrode has a portion located lower than an upper
surface of the bottom support.

8. The backlight unit of claim 7, further comprising an
insulating layer covering the portion of the third common
electrode.

9. The backlight unit of claim 1, wherein the bottom
support includes a reflection plate.

10. A backlight unit for a liquid crystal display device,
comprising:

a plurality of lamps alternately arranged on at least two
regions of a light emission surface, wherein each lamp
has a length substantially shorter than that of the light
emission surface, and the lamps have first and second
external electrodes at both ends; and
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at least three common electrodes connecting the first and

second external electrodes of the lamps.

11. The backlight unit of claim 10, wherein one of the at
least three common electrodes commonly connects one end
of each of the alternately arranged lamps.

12. The backlight unit of claim 10, wherein the at least
three common electrodes include first and second common
electrodes being applied with a first voltage, and a third
common electrode being applied with a second voltage.

13. The backlight unit of claim 12, wherein the first and
second voltages are different from each other.

14. The backlight unit of claim 12, wherein the third
common electrode has a portion located lower than an upper
surface of the bottom support.

15. The backlight unit of claim 14, further comprising an
insulating layer covering the portion of the third common
electrode.

16. The backlight unit of claim 10, wherein the arranged
lamps have at least one overlapped portion.

17. The backlight unit of claim 10, further comprising
first, second, third supports mounting the lamps.

18. A backlight unit for a liquid crystal display device,
comprising:

a plurality of lamps alternately arranged on at least two
regions of a light emission surface, wherein each lamp
has a length substantially shorter than that of the light
emission surface;

first, second, third, and fourth supports spaced apart from
one another, wherein each support has a matching
shape for receiving the lamps;

a bottom support supporting the first, second, third, and
fourth supports;

first, second, third, and fourth common electrodes respec-
tively attached on the first, second, third, and fourth
supports; and

at least one power supply driving the lamps.

19. The backlight unit of claim 18, wherein the first and
second common electrodes are applied with a first voltage,
and the third and fourth common electrodes are applied with
a second voltage.

20. The backlight unit of claim 19, wherein the first and
second voltages are different from each other.

21. The backlight unit of claim 18, wherein the at least
power supply includes first and second power supplies, the
first power supply providing the first and third common
electrodes with a voltage and the second power supply
providing the second and fourth common electrodes with the
voltage.

22. The backlight unit of claim 18, wherein the arranged
lamps have at least one overlapped portion.

23. The backlight unit of claim 18, wherein the third and
fourth common electrodes have portions located lower than
an upper surface of the bottom support.

24. The backlight unit of claim 23, further comprising an
insulating layer covering the portions of the third and fourth
common electrodes.

25. The backlight unit of claim 18, further comprising
first, second, third, and fourth supports receiving the lamps.

ok % k&



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN

IPCH %5
CPCH %5
11 AR

H A2 FF 30k
ShEREESE

BEG®F)

—MATREEFEENEXET , BEXEBHEERARANED
ANEEENZMT , ERSMINOKEER LETRAARANKE ,
B—  BoNB=XEANKERERRT A8 MXEGEERT
REMHEELR , <EBE—  FoNE=HEFNEBEMSF , R
DHERES - FTHNE=EAFLHE— , E-NE=0HBMX

o

patsnap

ATHRBEREENEXET

US20040140773A1 N (E)H 2004-07-22
US10/419239 HiEA 2003-04-21
F&ERERAT

LG.PHILIPS LCD CO., LTD.

LG DISPLAY CO. , LTD.

MOON JEONG MIN

MOON, JEONG MIN

GO02F1/1333 F21S2/00 F21V19/00 F21Y103/00 GO2F1/13357 HO5B37/00

GO02F1/133604

1020020087871 2002-12-31 KR

US7131742

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/6e12eac9-89ab-450b-98c4-4a2fc041f576
https://worldwide.espacenet.com/patent/search/family/036592699/publication/US2004140773A1?q=US2004140773A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220040140773%22.PGNR.&OS=DN/20040140773&RS=DN/20040140773

