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7) ABSTRACT

The present invention provides a backlight unit and liquid
crystal display device having the same, by which cooling
performance is prevented from being lowered in a manner of
arranging inverter elements in a horizontal direction. The
present invention includes a lamp unit comprising a plurality
of light-emitting lamps wherein electrodes are provided to
both ends of each of the light-emitting lamps and an inverter
provided to a rear side of the lamp unit in a horizontal
direction to apply power to a plurality of the light-emitting
lamps. And, the inverter includes at least one inverter printed
circuit board arranged on a lower part of the rear side of the
lamp unit in the horizontal direction and a plurality of
transformers and inverter elements arranged on the at least
one inverter printed circuit board in the horizontal direction.
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FIG. 5A
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DISPLAY DEVICE HAVING HORIZONTAL POWER
TRANSFORMER CONFIGURATION

[0001] This application claims the benefit of the Korean
Application No. P2004-30626 filed on Apr. 30, 2004, which
is hereby incorporated by reference for all purposes as if
fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a backlight unit,
and more particularly, to a backlight unit and display device
having the same, in which an inverter arrangement is modi-
fied to prevent problems caused by degradation of heat-
radiation capability.

[0004] 2. Discussion of the Related Art

[0005] Generally, a cathode ray tube (CRT), one of various
display devices, has been used as a monitor of a measuring
equipment, information terminals, or the like as well as
television sets. Yet, large size and heavy weight of the CRT
fail to meet the demand for compactness and lightweight of
electronic products.

[0006] There are limitations on the weight and size of the
CRT, which is contrary to the trend of compactness and
lightweight of various electronic products. Hence, there are
various display devices expected to replace the CRT such as
LCD (liquid crystal display) using optical electric field
effect, PDP (plasma display panel) using gas discharge, ELD
(electroluminescent display) using electroluminescence, and
the like. Specifically, many efforts to research and develop
the LCD are underway.

[0007] In order to replace the CRT, the LCD, which is
advantageous in compact/slim size, lightweight, low power
consumption, and the like, has been widely researched and
developed. The LCD has been developed enough to be used
in a flat panel display and is adopted as a monitor of a
desktop computer, a wide information display device, and
the like, as well as laptop computers. Hence, the demand for
the LCD keeps rising.

[0008] The LCD is mostly a light-receiving device that
displays an image by controlling an external incident light,
thereby needing a separate light source for applying a light
to an LCD panel, i.e., a backlight unit.

[0009] Generally, a backlight unit used as a light source of
LCD, in which cylindrical fluorescent lamps are arranged, is
categorized into an edge-light type and a direct-light type.

[0010] First of all, in the edge-light type backlight unit, a
lamp unit is provided to one side of a light-guide plate. The
lamp unit consists of a lamp emitting light, a lamp holder
inserted in both ends of the lamp to protect the lamp, and a
lamp reflector enclosing an outer circumference of the lamp
to have one side fitted in a lateral side of the light guide plate
to reflect the light emitted from the lamp toward the light
guide plate.

[0011] The edge-light type backlight unit having the lamp
unit provided to one side of the light guide plate is mainly
applicable to a small-size LCD, such as a laptop computer,
a desktop computer, and the like. Hence, the edge-light type
backlight unit provides excellent light uniformity, long
endurance, and advantage of slimness of LCD.
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[0012] The direct-light type backlight unit, which has been
developed to cope with a wide-screen display over 20
inches, includes a plurality of lamps in one line on a lower
side of a diffusing plate to directly illuminate a front side of
an LCD panel.

[0013] The direct-light type backlight unit has light effi-
ciency higher than that of the edge-light type backlight unit.
Thus, the direct-light type backlight has been widely
adopted for wide-screen LCDs requiring high brightness.

[0014] However, a drive time of the LCD using the
direct-light type backlight unit, which is used for a wide-
screen monitor, TV set, and the like, is generally longer than
that of the LCD for a laptop computer. The number of lamps
used in the direct-light type backlight unit is greater than that
of the edge-light type backlight unit. Hence, it is highly
probable that the lamps of the direct-light type LCD fail to
be turned on more easily that those of the edge-light type
LCD.

[0015] EL (electroluminescence), LED (light-emitting
diode), CCFL (cold cathode fluorescent lamp), HCFL (hot
cathode fluorescent lamp), EEFL (external electrode fluo-
rescent lamp), or the like can be used as a light source of the
edge-light or direct-light type LCD.

[0016] A direct-light type backlight unit according to a
related art is explained as follows.

[0017] FIG. 1 is a perspective diagram of a direct-light
type backlight unit according to a related art, and FIG. 2 is
a perspective diagram of power drop wires connected to a
light-emitting lamp and connector.

[0018] Referring to FIG. 1, a direct-light type backlight
unit according to a related art consists of a plurality of
light-emitting lamps 1, an outer case 3 to support the
light-emitting lamps 1, and a plurality of light-diffusion
means 5a, 5b, and 5S¢ provided between a liquid crystal
display panel (not shown in the drawing) and the light-
emitting lamps 1.

[0019] The light-diffusion means 5a, 5b, and Sc prevent
the shape of the light-emitting lamps 1 from appearing on a
display surface of the liquid crystal display panel and
provide a light source having a uniform luminosity overall.
In order to enhance a light-diffusion effect, a plurality of
diffusion sheets and plates are arranged between the liquid
crystal display panel and the light-emitting lamps 1.

[0020] A reflector 7 is provided to an inside of the outer
case 3 to condense the light emitted from the light-emitting
lamps 1 on a display part of the liquid crystal display panel.
This is to maximize efficiency of light use.

[0021] Each of the light-emitting lamps 1, as illustrated in
FIG. 1, consists of a cold cathode fluorescent lamp (CCFL).
Electrodes 2 and 2¢ are provided to respective ends of a
tube. When power is applied to the electrodes 2 and 24, the
corresponding light-emitting lamp 1 emits light. Respective
ends of the light-emitting lamp 1 are fitted in holes formed
at both sides of the outer case 3.

[0022] Power drop wires 9 and 9a for transferring power
for driving the corresponding lamp are connected to the
electrodes 2 and 2a of the light-emitting lamp 1, respec-
tively. The power drop wires 9 and 9a are connected to a
separate connector 11 to be connected to a driver circuit (not
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shown). Hence, the connector 11 should be provided to each
of the light-emitting lamps 1.

[0023] Namely, one power drop wire 9 connected to one
electrode 2 of the light-emitting lamp 1 and the other power
drop wire 9a connected to the other electrode 2a of the
light-emitting lamp 1 are connected to one connector 11 as
illustrated in FIG. 2. One of the power drop wires 9 and 9a
is bent toward a rear side of the outer case 3 to be connected
to the connector 11.

[0024] However, in the related art backlight unit of the
liquid crystal display device, the connector 11 is connected
to the power drop wires 9, 9« of the light-emitting lamp to
be connected to the driver circuit (not shown). The connec-
tor 11 should be individually provided to each of a plurality
of the light-emitting lamps, which can result in complicated
wiring. The power drop wires are bent to be connected to the
connector 11 to reduce the thickness of the backlight unit,
causing reduced work efficiency. Moreover, the wire-bend-
ing process should be carried out separately, increasing
processing time to lower productivity.

[0025] Besides, perforated holes should be provided to the
outer case to connect the electrodes to the connector and
both of the electrodes should be fitted in the corresponding
perforated holes to be externally exposed. Hence, work
efficiency is lowered and maintenance and repair of the
light-emitting lamps are difficult.

[0026] A direct-light type backlight unit according to
another related art is explained as follows.

[0027] FIG. 3 is a perspective diagram of a direct-light
type backlight unit according to another related art, and
FIG. 4 illustrates a layout of inverters arranged on a rear side
of the direct-light type backlight unit according to another
related art.

[0028] Referring to FIG. 3, a direct-light type backlight
unit according to another related art consists of a plurality of
light-emitting lamps 31, each having electrodes 33 and 33«
at respective outside ends of a corresponding tube, first and
second lower structures 41a and 41b arranged having a
distance from each other to fit each length of the light-
emitting lamps 31; the first and second lower structures 41a
and 41b each having a plurality of recesses 45 at one side to
hold both ends of a plurality of the light-emitting lamps 31,
respectively; lower supports 91a, 91b, and 91¢ provided to
a space defined between the first and second lower structures
41a and 41b and both sides of the defined space to support
the first and second lower structures 41a and 41b; first and
second upper structures 43z and 43b provided to leave the
same distance between the first and second lower structures
41a and 41b to support the light-emitting lamps 31 together
with the first and second lower structures 41a and 415, the
first and second upper structures 43¢ and 43b having a
plurality of recesses 45 corresponding to the recesses of the
first and second lower structures 41a and 41b at one sides,
respectively; and conductive layers 47a, 47b, 47c, and 47d
formed in one direction along the sides of the first and
second lower and upper structures 41a, 41b, 43a, and 43b to
apply power to the light-emitting lamps 31, respectively.

[0029] Inorder to apply the power to the electrodes at both
of the ends of the light-emitting lamps 31, first and second
power transform units 50a and 50b are provided to both
sides of a rear side of the lower support 91a to have a vertical
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configuration each. Transformers 51a and 51b are sequen-
tially arranged in a height direction at lower sides on the first
and second power transform units 50a and 50b, respectively.
Various inverter elements are located on their peripheries.

[0030] Generally, at least two light-emitting lamps can be
connected to one transformer to be driven. In FIG. 3 and
FIG. 4, four light-emitting lamps are connected to one
transformer to be driven for example, for which two trans-
formers 51a and another two transformers 51b are provided
to both lateral sides of the rear side of the lower support 914,
respectively.

[0031] Generally, power transform unit provides current
and voltage for a light-emitting lamp drive and converts DC
to AC. During such an operation, heat is mostly produced
from the transformers 51¢ and 51b among the inverter
elements.

[0032] As mentioned in the above description, the trans-
formers 51a and 51b produce most of the heat from the
power transform unit. If the transformers are sequentially
arranged on the lower side of the power transform unit in a
vertical direction, air in the lower side ascends upward by
natural convection. The air heated by the heat generating
transformers 51z and 515 naturally ascends to heat the
inverter elements located on the upper side, thereby
extremely lowering the inverter cooling performance.

[0033] Moreover, one transformer 51b arranged above the
other transformer 51a is more heated by the ascending hot
air to raise its temperature higher than that of the other
transformer 51a, whereby the corresponding cooling perfor-
mance is further degraded.

[0034] If the current of the light-emitting lamp, which is
related to the thermal load of the inverter, is increased, the
cooling performance of the inverter becomes worse.

[0035] Although not illustrated in the drawing, when a
cover shield for inverter protection is further provided, the
inverter cooling performance is further degraded by raising
temperatures of the inverter elements over the rated tem-
perature, thereby lowering operational reliance of the
inverter.

SUMMARY OF THE INVENTION

[0036] Accordingly, the present invention is directed to a
backlight unit and a display device having the same that
substantially obviate one or more problems due to limita-
tions and disadvantages of the related art.

[0037] An advantage of the present invention is to provide
a backlight unit and liquid crystal display device having the
same, by which cooling performance is prevented from
being lowered in a manner of arranging an inverter in a
horizontal direction.

[0038] Additional advantages and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.
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[0039] To achieve these and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a liquid crystal display device
includes a liquid crystal panel assembly having a front side
and a rear side; and a power transform unit at a bottom of the
rear side of the liquid crystal panel assembly, the power
transform unit including at least two heat generating elec-
tronic components arranged to be offset from one another
with respect to a vertical direction.

[0040] The liquid crystal display device may include a
backlight unit at the rear side of the liquid crystal panel
assembly. The backlight may include a plurality of light
emitting lamps

[0041] The heat generating electronic components may
include at least one inverter having an FET and a trans-
former. The heat generating electronic components may
include at least two inverters.

[0042] In one aspect of the present invention, the liquid
crystal display device further includes a backlight unit.

[0043] A reflector formed of a synthetic resin having
excellent light reflectivity or a separate reflective coating
may be provided to insides of the first and second lower
structures and the lower supports.

[0044] A light diffusion means comprising a diffusion
plate and a diffusion sheet may be further provided over the
lamp unit.

[0045] In another aspect of the present invention, a liquid
crystal display device includes a liquid crystal display panel
assembly, a backlight unit under the liquid crystal display
panel assembly, the backlight unit including a lamp unit
comprising a plurality of light-emitting lamps wherein elec-
trodes are provided to both ends of each of the light-emitting
lamps and a power transform unit provided to a rear side of
the lamp unit to apply power to a plurality of the light-
emitting lamps, wherein components of the power transform
unit are offset from one another with respect to a vertical
direction; a top chassis on the liquid crystal display panel
assembly; and a medium chassis beneath the liquid crystal
display panel assembly.

[0046] At least two of the components may be arranged
horizontally with respect to one another.

[0047] The power transform unit may include at least one
inverter printed circuit board arranged on a lower part of the
rear side of the lamp unit in the horizontal direction and a
plurality of transformers and inverter elements arranged on
the at least one inverter printed circuit board in the horizon-
tal direction.

[0048] The lamp unit may include first and second lower
structures arranged to leave a predetermined distance from
each other to fit each length of the light-emitting lamps, the
first and second lower structures having a plurality of first
recesses at each side to hold respective ends of a plurality of
the light-emitting lamps; lower supports provided to a space
defined between the first and second lower structures and
both sides of the defined space to support the first and second
lower structures; first and second upper structures provided
to leave the predetermined distance between the first and
second lower structures to fix to support the light-emitting
lamps together with the first and second lower structures, the
first and second upper structures having a plurality of second
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recesses corresponding to the first recesses of the first and
second lower structures at each side, respectively; and
commor electrodes formed on the recess-formed sides of the
first and second lower and upper structures, respectively;
wherein each of the plurality of light-emitting lamps have
electrodes at respective outside ends of a corresponding
tube.

[0049] The liquid crystal display device may further
include at least one wire connecting the power transform
unit and common electrodes to supply power to the light
emitting lamps.

[0050] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] 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 embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion.

[0052]

[0053] FIG. 1 is a perspective diagram of a direct-light
type backlight unit according to a related art;

[0054] FIG. 2 is a perspective diagram of power drop
wires connected to a light-emitting lamp and connector;

[0055] FIG. 3 is a perspective diagram of a direct-light
type backlight unit according to another related art;

[0056] FIG. 4 is a layout of inverters arranged on a rear
side of the direct-light type backlight unit according to
another related art;

[0057] FIG. 5A and FIG. 5B are projected perspective
diagrams of a direct-light type backlight unit and liquid
crystal display device having the same according to the
present invention;

[0058] FIG. 6 is a layout of inverters arranged on a rear
side of the direct-light type backlight unit according to the
present invention; and

[0059] FIG. 7A and FIG. 7B are diagrams of simulated
temperature distribution according to an inverter arrange-
ment according to the related art and the present invention,
respectively.

In the drawings:

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0060] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout
the drawings to refer to the same or like parts.

[0061] FIG. 5A and FIG. 5B are projected perspective
diagrams of a direct-light type backlight unit and liquid
crystal display device having the same according to the
present invention, and FIG. 6 is a layout of inverters
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arranged on a rear side of the direct-light type backlight unit
according to the present invention.

[0062] Abacklight unit 400 according to one embodiment
of the present invention, as illustrated in FIG. 5A and FIG.
6, includes a diffusion plate 430, a diffusion sheet 440, a
lamp unit 460, and an inverter for supplying power to the
lamp unit 460.

[0063] The diffusion plate 430 and diffusion sheet 440 are
light-diffusion means for providing a light source having
uniform luminosity overall and for preventing a shape of
light-emitting lamp(s) from appearing on a display surface
of a liquid crystal display panel. In order to enhance a light
diffusion effect, the diffusion plate 430 and diffusion sheet
440 are provided between a liquid crystal display panel 210
in FIG. 5 and the lamp unit 460.

[0064] The lamp unit 460 includes a plurality of light-
emitting lamps 331, each having electrodes 533 and 5334 at
respective outside ends of a corresponding tube, first and
second lower structures 341a and 541b arranged to leave a
predetermined distance ‘L from each other to fit each length
of the light-emitting lamps 531, the first and second lower
structures 541a and 5415 having a plurality of recesses 545
at one side to hold both ends of a plurality of the light-
emitting lamps 531, respectively, lower supports 591q,
591b, and 591c¢ provided to a space defined between the first
and second lower structures 541a and 5415 and both sides
of the defined space to support the first and second lower
structures 541a and 541b, first and second upper structures
543a and 543b provided to leave the same distance ‘L’
between the first and second lower structures 541a and 5415
to fix to support the light-emitting lamps 31 together with the
first and second lower structures 541a and 5415, the first and
second upper structures 543a and 543b having a plurality of
recesses 45 corresponding to the recesses of the first and
second lower structures 541a and 5415 at one side, respec-
tively, and common electrodes 547a, 547b, 547¢, and 547d
formed on the recess-formed sides of the first and second
lower and upper structures 541a, 541b, 543a, and 543b to
apply power to the light-emitting lamps 531, respectively.

[0065] Moreover, in order to condense the light emitted
from the light-emitting lamps on the liquid crystal display
panel, insides of the first and second lower structures 541a
and 5415 and insides of the lower supports 391a, 5915, and
591c are formed of a material having excellent light-reflec-
tive capability such as synthetic resin, thereby acting as a
reflector. Alternatively, a separate reflective material can be
coated on the insides of the first and second lower structures
541a and 5415 and lower supports 591, 591b, and 591c.

[0066] Besides, the first and second lower structures 541a
and 541b can be configured to be detachable from each other
to leave a predetermined distance from each other.

[0067] An inverter for applying power to the lamp unit
460 includes first and second power transform units/devices
500q and 5005 arranged on a lower rear side of the lamp unit
460 in a horizontal direction. More particularly, a plurality
of transformers 501 are arranged to be offset from one
another with respect to a vertical direction on the first and
second power transform units 500a and 500b, which are
arranged horizontally with respect to one another on respec-
tive lower parts of a rear side of the lower support 5914,
respectively, and a plurality of inverter elements, such as a
field effect transistor (FET).

Nov. 3, 2005

[0068] Wires 600 are connected between the first power
transform unit 500z and the common electrode 547a and
between the second power transform unit 5005 and the
common electrode 547¢, respectively to apply power to
electrodes on both ends of a plurality of the light-emitting
lamps 531.

[0069] Thus, each of the wires 600, which connects the
first power transform unit 500g to the common electrode
547a or the second power transform unit 5005 to the
common electrode 547c, is not affected by a length of the
corresponding power transform unit regardless of the verti-
cal or horizontal arrangement of the power transform unit.
Hence, there is no problem in designing the arrangements of
the power transform units.

[0070] Each of the light-emitting lamps 531 includes an
external electrode fluorescent lamp (EEFL) having the elec-
trodes 533 and 5334 formed on both of the ends of its tube,
respectively.

[0071] At least two of the light-emitting lamps 531 are
connected to one transformer to be driven.

[0072] If the at least two light-emitting lamps 531 con-
nected to one transformer are driven, a load is excessively
put on the transformer so that the temperature of the trans-
former may rise.

[0073] The present invention relates to a horizontal or
vertically-offset transformer arrangement to minimize the
temperature rise of the inverter or transformer elements by
removing thermal interference of the heat generating trans-
former. The reason for arranging the first and second power
transform units 5002 and 5005 on the lower rear side of the
lamp unit 460 horizontally or vertically offset and the reason
of arranging the transformers 501 and inverter elements on
the first and second power transform units 500a and 5005
offset with a respect to a vertical direction are explained in
the following.

[0074] First of all, the first and second power transform
units 500z and 5005 are horizontally arranged on the lower
rear side of the lamp unit 460. This is to prevent the
temperature rise of the first and second power transform
units 500a and 5005. If the first and second power transform
units 500 and 5006 are arranged to have the related art
vertical configuration on the rear side corresponding to the
electrodes at both of the ends of the light-emitting lamp 31,
the temperature rise of the first and second power transform
units 500z and 5006 is accelerated as the electrodes at both
of the ends of the light-emitting lamp are heated.

[0075] Secondly, the transformers 501 and inverter ele-
ments, such as FETs, may be horizontally arranged or
arranged to be offset from one another with respect to a
vertical direction on the first and second power transform
units 500z and 5005b. This is to prevent the temperature rise
of the transformers 501 and inverter elements, which each
independently release heat, even if an ascending flow of
natural convection occurs by the heated transformers 501 or
inverter elements.

[0076] Thus, if the first and second power transform units
500z and 5006 and transformers 501 are offset from one
another with respect to a vertical direction, the heat can be
efficiently released.
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[0077] A simulation result of the temperatures of the
transformers and inverter elements according to the inverter
arrangement configuration of the present invention is com-
pared to that of the related art as follows.

[0078] FIG. 7A and FIG. 7B are diagrams of simulated
temperature distribution according to an inverter arrange-
ment according to the related art and the present invention,
respectively, in which the simulation is carried out at the
room temperature of about 25° C. and the inverter has about
95% transformation efficiency.

[0079] Referring to FIG. 7A, the temperatures of the
respective transformers and inverter elements of the related
art having the vertically arranged inverter are measured.
When the transformers are vertically arranged on the power
transform unit, the temperatures of the lower and upper
transformers are measured 88° C. and 91° C., respectively.
Namely, in case that the transformers are vertically arranged,
the temperature of the upper transformer is measured higher
than that of the lower transformer due to the ascending flow
of natural convection. The temperatures of the inverter
elements arranged above the transformers are measured 50°
C. and 49° C., respectively.

[0080] Referring to FIG. 7B, the temperatures of the
respective transformers and inverter elements of the present
invention having the horizontally arranged inverter are mea-
sured. The transformers horizontally arranged on the power
transform unit have the same temperature of 88.6° C.
overall. And, the temperatures of the inverter elements
arranged above the transformers are measured 45° C. and
47° C., lower than those of the related art, respectively.

[0081] Since the transformers and inverter elements are
horizontally arranged within the inverter arranged in the
horizontal direction, heat is independently released by the
present invention without affecting the neighbor transformer
despite the ascending flow of natural convection.

[0082] A contact between the inverter elements and the air
heated by the transformers is minimized to inhibit the
temperature rise of the inverter.

[0083] A liquid crystal display device having the above-
featured backlight unit according to the present invention, as
illustrated in FIG. 5B, includes a medium chassis 300, liquid
crystal display panel 200, and top chassis 100 stacked on the
backlight unit 400 in turn.

[0084] The top and medium chassis 100 and 300 are
provided onto and beneath the liquid crystal display panel
assembly 200, respectively, to couple and protect the liquid
crystal display panel assembly 200.

[0085] The liquid crystal display panel assembly 200
includes a liquid crystal display panel 210 and driver circuit
devices 250, 260, 220, and 230.

[0086] The liquid crystal display panel 210 includes a TFT
substrate 211, a color filter substrate 213, and a liquid crystal

layer (not shown in the drawing) between the substrates 211
and 213.

[0087] The TFT substrate 211 includes thin film transis-
tors, gate lines, data lines, and pixel electrodes.

[0088] The color filter substrate 213 is overlapped on the
TFT substrate 211. The color filter substrate 213 includes a
transparent substrate, R/G/B pixels on the transparent sub-
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strate, and a common electrode traversing the transparent
substrate overall. The R/G/B pixels are formed to confront
the pixel electrodes on the TFT substrate 211, respectively.

[0089] The TFT and color filter substrates 211 and 213 are
assembled to each other in a manner of aligning the pixel
electrodes and R/G/B pixels with each other and providing
liquid crystals between the substrates 211 and 213, thereby
completing the liquid crystal display panel 210.

[0090] Inthe above-configured liquid crystal display panel
210, by applying a gate signal to the corresponding gate line
while data signals are individually applied to the entire data
lines, the thin film transistor belonging to a row having the
gate signal applied thereto among the matrix type thin film
transistors is turned on so that power corresponding to the
data signal is applied to the pixel electrode connected to the
turned-on thin film transistor. When the power is applied to
the pixel electrode, an electric field variation occurs between
the pixel electrode and the common electrode so that align-
ment of liquid crystals is changed to correspond to the
electric field variation. In doing so, light transmissible via
the liquid crystals is passed through the liquid crystals and
R/G/B pixel to produce a predetermined color.

[0091] Such a process is repeated during one frame to
display a specific image. In order to implement the image
display, a gate PCB 260 is provided to the gate lines via gate
flexible printed circuit 230 and a data PCB 250 is provided
to the data lines via data flexible printed circuit 220.

[0092] The gate flexible printed circuit 230, gate PCB 260,
data flexible printed circuit 220, and data PCB 250 construct
the driver circuit device.

[0093] In the above-configured liquid crystal display
device, since the backlight unit including the power trans-
form units arranged in the horizontal direction or offset from
each other with respect to a vertical direction and the
transformers and inverter elements horizontally arranged in
the corresponding power transform unit each to indepen-
dently release heat, as described with reference to FIG. 5A
and FIG. 6, is provided under the top chassis 100, liquid
crystal display panel assembly 200, and medium chassis
300, the temperature rise can be prevented from being
accelerated despite the heated transformers of the inverter. It
is also possible to prevent the temperature of the liquid
crystal display device from rising.

[0094] Accordingly, a backlight unit and liquid crystal
display device having the same according to the present
invention has the following effects or advantages.

[0095] First of all, by arranging the transformers 501 on
the first and second inverter PCBs 5002 and 5005 horizon-
tally, the transformers 501 and inverter elements enable to
independently release heat despite the occurrence of the
ascending flow of natural convection. Therefore, the present
invention prevents the temperature rise from being acceler-
ated.

[0096] Secondly, the first and second power transform
units 500a and 5000 are horizontally provided to the lower
rear side of the lamp unit 460, whereby the temperature rise
of the first and second inverter PCBs 5004 and 5005 from
being accelerated when the electrodes of the light-emitting
lamps are heated. Therefore, the present invention provides
improved operational reliance of the inverter and solves the
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related art problem of the increasing tube current of the
light-emitting lamp due to the inverter temperature rise.

[0097] Finally, the present invention prevents the accel-
eration of the inverter temperature rise, thereby enabling to
enhance top-to-bottom and right-to-left temperature unifor-
mities.

[0098] 1t will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. 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 liquid crystal display device, comprising:

a liquid crystal panel assembly having a front side and a
rear side; and

a power transform unit at a bottom of the rear side of the
liquid crystal panel assembly, the power transform unit
including at least two heat generating electronic com-
ponents arranged to be offset from one another-with
respect to a vertical direction.

2. The liquid crystal display device according to claim 1,

further comprising:

a backlight unit at the rear side of the liquid crystal panel

assembly.

3. The liquid crystal display device according to claim 2,
wherein the backlight unit includes a plurality of light
emitting lamps.

4. The liquid crystal display device according to claim 1,
wherein the heat generating electronic components include
an inverter having an FET and a transformer.

5. The liquid crystal display device according to claim 4,
wherein the heat generating electronic components include
at least two inverters.

6. A liquid crystal display device, comprising:
a liquid crystal display panel assembly;

a backlight unit under the liquid crystal display panel
assembly, the backlight unit comprising:

a lamp unit comprising a plurality of light-emitting lamps
wherein electrodes are provided to both ends of each of
the light-emitting lamps; and

a power transform unit provided to a rear side of the lamp
unit to apply power to a plurality of the light-emitting
lamps, wherein components of the power transform
unit are offset from one another with respect to a
vertical direction;

a top chassis on the liquid crystal display panel assembly;
and

a medium chassis beneath the liquid crystal display panel

assembly.

7. The liquid crystal display device according to claim 6,
wherein at least two of the components are arranged hori-
zontally with respect to one another.

8. The liquid crystal display device of claim 6, the power
transform unit comprising:
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at least one inverter printed circuit board arranged on a
lower part of the rear side of the lamp unit in the
horizontal direction; and

a plurality of transformers and inverter elements arranged
on the at least one inverter printed circuit board in the
horizontal direction.

9. The liquid crystal display device of claim 6, the lamp
unit comprising:

first and second lower structures arranged to leave a
predetermined distance from each other to fit each
length of the light-emitting lamps, the first and second
lower structures having a plurality of first recesses at
each side to hold respective ends of a plurality of the
light-emitting lamps;

lower supports provided to a space defined between the
first and second lower structures and both sides of the
defined space to support the first and second lower
structures;

first and second upper structures provided to leave the
predetermined distance between the first and second
lower structures to fix to support the light-emitting
lamps together with the first and second lower struc-
tures, the first and second upper structures having a
plurality of second recesses corresponding to the first
recesses of the first and second lower structures at each
side, respectively; and

common electrodes formed on the recess-formed sides of
the first and second lower and upper structures, respec-
tively;

wherein each of the plurality of light-emitting lamps have
electrodes at respective outside ends of a corresponding
tube.

10. The liquid crystal display device of claim 6, further
comprising at least one wire connecting the power transform
unit and common electrodes to supply power to the light
emitting lamps.

11. The liquid crystal display device of claim 9, further
comprising at least one wire connecting the inverter and the
conductive layers.

12. The backlight unit of claim 9, wherein a reflector
formed of a synthetic resin having excellent light reflectivity
or a separate reflective coating is provided to insides of the
first and second lower structures and the lower supports.

13. The backlight unit of claim 6, wherein a light diffusion
means comprising a diffusion plate and a diffusion sheet is
further provided over the lamp unit.

14. A backlight unit, comprising:

a lamp unit comprising a plurality of light-emitting lamps
wherein electrodes are provided to respective ends of
each of the light-emitting lamps; and

an inverter provided to a rear side of the lamp unit to apply
power to a plurality of the light-emitting lamps,
wherein components of the inverter are offset from one
another with respect to a vertical direction.
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15. The backlight unit according to claim 14, wherein at
least two of the components are arranged horizontally with
respect to one another.

16. The backlight unit of claim 14, wherein the compo-
nents include a transformer and an FET.

17. The backlight unit of claim 14, the inverter compris-
ing:
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at least one inverter printed circuit board arranged on a
lower part of the rear side of the lamp unit in the
horizontal direction; and

a plurality of transformers and inverter elements arranged
on the at least one inverter printed circuit board in the
horizontal direction.

L S S T
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