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(57) ABSTRACT

A printed circuit board assembly and a liquid crystal display
(“LCD”) having the same, and more particularly, to a printed
circuit board assembly, wherein a board mounted with a heat
dissipation plate and a time controller using a spring clip or a
hook spring can prevent the board from sagging. An exem-
plary embodiment includes a heat dissipation plate, a protec-
tion plate and a thermal interface material to dissipate heat
from a time controller, thereby efficiently dissipating heat
from the time controller. Another exemplary embodiment
includes a spring clip or a hook spring to increase contact
forces among a protection plate, a heat dissipation plate and a
board, thereby further improving heat dissipation perfor-
mance. Exemplary embodiments of the present invention
make it possible to provide a printed circuit board assembly,
wherein a spring clip supports the bottom of a region of a
board in which a time controller is mounted, thereby prevent-
ing sagging of the region of the board in which the time
controller and a heat dissipation plate are mounted. An LCD
having the printed circuit board assembly is also described.

2351¢
3
/i\ . ‘ 2350
T ozacn ™
23420 S
2341a 2341¢c 3
2 R N\—-2340 A )
oy | fxe351d -
22620 {1 ¥ 2341d ~—2342¢ =
22610 ¥"~_1p320
= i ~ 22600
2261d 2262¢
2262a
2310

2262d

\/



Patent Application Publication = May 28, 2009 Sheet 1 of 4 US 2009/0135566 A1

2360b
2360c
2351c
]
/A‘\\\'\ 2350
;' - 'T N

Sl : et 23420 .

i \f",fﬁ q21340 A .

‘ s L 2351d s
TS 234Hd 2342¢ /////

2320b
|2320a

' ||
208 || 20
2261d o 2262¢
2262a ‘
~\-\~\\. ""f”' 2310
AN

2262d



Patent Application Publication = May 28, 2009 Sheet 2 of 4 US 2009/0135566 A1

v
\

FIG. 2
2350
. . 2360 )
) L 7 |
\ 2340

I
|
| é 2062

- - 2260b

2320b 2320a 2310 2261 2342
——
2320

FIG. 3

HHRHARHHRAE
IHHHAAAAHAY




Patent Application Publication

May 28, 2009 Sheet 3 of 4 US 2009/0135566 Al

FIG. 4

T —

( ||||I I|| |||‘||I|I|I|I| |||
oo el felelefefilely

2376a

IRHAARARARRRRA
)
w ]
I~
()

i f%M/226Ob
2320b 23202 2310 2l61
—
2320 2370
2360
FIG. 5
2376b




Patent Application Publication = May 28, 2009 Sheet 4 of 4 US 2009/0135566 A1

FIG. 6

——2600

2240
2220

o~ 2280b
ff"gbézsoa

}sooo

1000



US 2009/0135566 Al

PRINTED CIRCUIT BOARD ASSEMBLY AND
LIQUID CRYSTAL DISPLAY HAVING THE
SAME

[0001] This application claims priority to Korean Patent
Application No. 10-2007-0120765, filed on Nov. 26, 2007,
and all the benefits accruing therefrom under 35 U.S.C. §119,
the contents of which in its entirety are herein incorporated by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a printed circuit
board assembly and a liquid crystal display having the same,
and more particularly, to a printed circuit board assembly,
wherein a board mounted with a heat dissipation plate and a
time controller using a spring clip or a hook spring can be
prevented from sagging, and a liquid crystal display having
the same.

[0004] 2. Description of the Related Art

[0005] In general, the application range of a liquid crystal
display (“LLCD”) has been extended because of its light-
weight, thin profile, low-power drive, full color and high
resolution characteristics. Currently, the LCD is used in com-
puters, notebook computers, personal digital assistants
(“PDAs”), telephones, televisions (“TVs”), audio/video
devices, and the like. In the LCD, a desired image is displayed
on a liquid crystal display panel in which the amount of light
to be transmitted is controlled according to video signals
applied to a plurality of control switches arranged in a matrix.
In addition, the LCD includes a liquid crystal display panel
driving unit, such as a source driver and a gate driver in the
form of integrated circuits (“ICs”), for causing a desired
image to be displayed on the liquid crystal display panel. The
liquid crystal display panel driving unit is connected to a
control unit including a time controller and the like.

[0006] Ina conventional LCD, a thermal pad is attached to
the time controller to dissipate heat from the time controller.
With the development of technology, a high performance
time controller is required. As the performance of the time
controller is improved, the amount of heat generated by
operation of the time controller is also increased. However,
since a heat generation temperature of the time controller
itself is too high (e.g., 180° C.), it is difficult to efficiently
dissipate heat from the time controller simply by attaching the
thermal pad to the time controller, as in the conventional
LCD. Therefore, the time controller cannot operate normally.
[0007] Moreover, in the conventional LCD, a board with
the time controller mounted thereon has a small thickness,
and thus, sags due to the weight of the time controller and the
thermal pad.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention includes a printed circuit
board assembly, wherein heat generated in a time controller
can be dissipated as much as possible, and a liquid crystal
display having the same.

[0009] The present invention includes a printed circuit
board assembly, wherein a board with a time controller
mounted thereon can be prevented from sagging, and a liquid
crystal display having the same.
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[0010] According to an aspect of the present invention, a
printed circuit board assembly includes a board; a semicon-
ductor device mounted on a first surface of the board; a heat
dissipation plate mounted on one surface of the semiconduc-
tor device; hook springs which bring the semiconductor
device and the heat dissipation plate into close contact with
each other; and a spring clip, which is disposed on a second
surface opposite the first surface of the board, the spring clip
having a base plate contacting the second surface of the board
and a plurality of extensions extending from the base plate
and away from the second surface ofthe board, the extensions
being coupled to the hook springs.

[0011] The hook springs may each include a spring and a
hook formed at an end of the spring.

[0012] The hook springs may each be formed on the heat
dissipation plate.

[0013] The spring clip may include a hole formed at an end
of'each of the extensions and coupled with a respective hook
spring.

[0014] The plurality of extensions may be formed to be

equally spaced apart from each other.

[0015] The printed circuit board assembly may further
include a protection plate in contact with the heat dissipation
plate, wherein the protection plate is coupled to the hook
springs.

[0016] The printed circuit board assembly may further
include a thermal interface material disposed between the
semiconductor device and the heat dissipation plate.

[0017] The thermal interface material may include a ther-
mal pad or thermal grease.

[0018] The semiconductor device may include a time con-
troller.
[0019] According to another aspect of the present inven-

tion, a printed circuit board assembly includes a board; a
semiconductor device mounted on a first surface of'the board;
a heat dissipation plate mounted on one surface of the semi-
conductor device; a spring clip disposed on a second surface
opposite the first surface of the board, the spring clip having
a base plate contacting the second surface of the board and a
plurality of extensions extending from the base plate and
away from the second surface of the board; and a fixing
member penetrating through the board to fasten the heat
dissipation plate and the spring clip to each other.

[0020] The fixing member may include a screw or hook.
[0021] The fixing member may be integrally formed with
the spring clip or heat dissipation plate, or manufactured
separately therefrom and then attached thereto.

[0022] The plurality of extensions may be formed to be
equally spaced apart from one another.

[0023] The printed circuit board assembly may further
include a thermal interface material disposed between the
semiconductor device and the heat dissipation plate.

[0024] The thermal interface material may include a ther-
mal pad or thermal grease.

[0025] The semiconductor device may include a time con-
troller.
[0026] The printed circuit board assembly may further

include a protection plate in contact with the heat dissipation
plate, wherein the protection plate is coupled to the fixing
member.

[0027] The protection plate may be integrally formed with
the heat dissipation plate, or separately attached thereto.
[0028] According to a further aspect of the present inven-
tion, a liquid crystal display includes a liquid crystal display
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panel; a liquid crystal display panel driving unit which drives
the liquid crystal display panel; and a backlight unit which
supplies light to the liquid crystal display panel, wherein the
liquid crystal display panel driving unit includes a board, a
semiconductor device mounted on a first surface of the board,
a heat dissipation plate mounted on one surface of the semi-
conductor device, a spring clip disposed on a second surface
opposite the first surface of the board, the spring clip having
a base plate contacting the second surface of the board and
having a plurality of extensions extending from the base plate
and away from the second surface of the board, and a fixing
member penetrating through the board to fasten the heat
dissipation plate and the spring clip to each other.

[0029] According to a still further aspect of the present
invention, a liquid crystal display includes a liquid crystal
display panel; a liquid crystal display panel driving unit
which drives the liquid crystal display panel; and a backlight
unit which supplies light to the liquid crystal display panel,
wherein the liquid crystal display panel driving unit includes
a board, a semiconductor device mounted on a first surface of
the board, a heat dissipation plate mounted on one surface of
the semiconductor device, a hook spring which penetrates
through the board to bring the semiconductor device and the
heat dissipation plate into close contact with each other and
has a spring and a hook formed at an end of the spring, and a
spring clip coupled to the hook spring and disposed on a
second surface opposite the first surface of the board.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Exemplary embodiments of the present invention
can be understood in more detail from the following descrip-
tion taken in conjunction with the accompanying drawings, in
which:

[0031] FIG. 1 is an exploded perspective view schemati-
cally illustrating a printed circuit board assembly according
to a first exemplary embodiment of the present invention;
[0032] FIG.2isanenlarged schematic cross-sectional view
taken along line A-A of FIG. 1;

[0033] FIG. 3 is an exploded perspective view schemati-
cally illustrating a printed circuit board assembly according
to a second exemplary embodiment of the present invention;
[0034] FIG.4isanenlarged schematic cross-sectional view
taken along line B-B of FIG. 3;

[0035] FIG. 5is a schematic perspective view illustrating a
spring clip in the second exemplary embodiment of the
present invention; and

[0036] FIG. 6 is an exploded perspective view schemati-
cally illustrating a liquid crystal display according to another
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0037] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This inven-
tion 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.
Like reference numerals refer to like elements throughout.

[0038] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present

May 28, 2009

therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

[0039] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0040] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises™ and/
or “comprising,” or “includes” and/or “including” when used
in this specification, specify the presence of stated features,
regions, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.

[0041] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another elements as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. The exemplary term “lower”, can therefore,
encompasses both an orientation of “lower” and “upper,”
depending on the particular orientation of the figure. Simi-
larly, ifthe device in one of the figures is turned over, elements
described as “below” or “beneath” other elements would then
be oriented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

[0042] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0043] Exemplary embodiments of the present invention
are described herein with reference to cross section illustra-
tions that are schematic illustrations of idealized embodi-
ments of the present invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the present invention should not be
construed as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that result,
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for example, from manufacturing. For example, a region
illustrated or described as flat may, typically, have rough
and/or nonlinear features. Moreover, sharp angles that are
illustrated may be rounded. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are not
intended to limit the scope of the present invention.

[0044] FIG. 1 is an exploded perspective view schemati-
cally illustrating a printed circuit board assembly according
to a first exemplary embodiment of the present invention, and
FIG. 2 is an enlarged schematic cross-sectional view taken
along line A-A of FIG. 1.

[0045] Referring to FIGS. 1 and 2, the printed circuit board
assembly according to the first embodiment of the present
invention includes a board 22605, a time controller 2310
mounted on the board 22605, a heat dissipation plate 2340
mounted on the time controller 2310, and fixing members
2360 mounted to penetrate through the heat dissipation plate
2340 and the board 22604. In addition, the printed circuit
board assembly can include a thermal interface material
(“TIM”) 2320 disposed between the time controller 2310 and
the heat dissipation plate 2340, and a protection plate 2350
disposed on the heat dissipation plate 2340.

[0046] The board 22605 supports the time controller 2310
and may include a printed circuit board (“PCB”). It will be
apparent that wiring (not shown) for applying a necessary
signal to the time controller 2310 can be formed on the board
22605 with the time controller 2310 mounted thereon, and
holes, e.g., holes 2261, can be formed in the board 22605
numbering as many as the fixing members 2360 to mount the
fixing members 2360 therein. In this embodiment, as four
fixing members 2360 are provided, the board holes 2261
includes first to fourth board holes 2261a to 22614.

[0047] The time controller 2310 controls timing of an
applied video signal in a field-programmable gate array
(“FPGA”) (not shown), and applies a timing control signal to
a source driver (not shown) and a gate driver (not shown) for
driving a liquid crystal display panel (not shown). The time
controller 2310 receives a data signal, a data enable signal,
vertical and horizontal synchronization signals, and timing
data from an extended display identification data (“EDID”)
unit (not shown) mounted on the board 22605, and generates
a timing control signal for use in supplying the data to a
source driving unit and a gate driving unit. Here, the time
controller 2310 can be mounted in the form of an integrated
circuit (“IC”) on the board 22605.

[0048] Theheat dissipation plate 2340 emits heat generated
in the time controller 2310 to the outside and can contain a
material having high thermal conductivity, for example, a
metal such as aluminum, copper, tungsten, pure silver and
gold. In this embodiment, a black anodized aluminum block
2340 having an oxide film formed on a surface thereof and a
thickness of 3 mm is used. It will be apparent that the thick-
ness and material of the heat dissipation plate 2340 can be
varied. In addition, the heat dissipation plate 2340 can be
formed in the shape of a polygonal, elliptical or circular plate
as viewed in a plane. In this embodiment, a rectangular heat
dissipation plate 2340 which has a polygonal shape similar to
that of the time controller 2310 is used. It is advantageous to
increase a surface area to maximize a heat radiation area of
the heat dissipation plate 2340. However, since an inner space
of a liquid crystal display (“LCD”) in which the printed
circuit board assembly is to be mounted is limited, it is nec-
essary to maximize the heat dissipation performance thereof
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while minimizing the size of the heat dissipation plate 2340.
To this end, for example, the protection plate 2350 capable of
increasing the heat dissipation area of the heat dissipation
plate 2340 can be mounted on the heat dissipation plate 2340.
At this time, even though the size of the heat dissipation plate
2340 is minimized, the fixing members 2360 cannot be
mounted to penetrate through the time controller 2310, and
thus, the heat dissipation plate 2340 should have areas for use
in forming heat dissipation plate holes 2341. To this end, the
heat dissipation plate 2340 can be divided into a region T
overlapping the time controller 2310, and regions S formed
with holes for use in mounting the fixing members 2360. In
exemplary embodiments, the regions S do not overlap the
time controller 2310. At this time, the region T can be posi-
tioned at the center of the heat dissipation plate 2340, and the
regions S can be the remaining regions of the heat dissipation
plate 2340 except for the region T.

[0049] In exemplary embodiments, the number of the heat
dissipation holes 2341 formed in the heat dissipation plate
2340 correspond to the number of the fixing members 2360.
In this embodiment, since the four fixing members 2360 are
used, four heat dissipation plate holes 2341 are formed as
well. At this time, it is advantageous to form the four heat
dissipation plate holes 2341, e.g., first to fourth heat dissipa-
tion plate holes 2341a to 2341d, in the regions S at equal
intervals in order to securely fix the heat dissipation plate
2340. In addition, when screws are used as the fixing mem-
bers 2360, threads are formed on inner peripheries of the first
to fourth heat dissipation plate holes 2341a to 23414. It will
be apparent that, when bolts and nuts are used as the fixing
members 2360, the threads may not be formed. Moreover, the
fixing members 2360 may be omitted by integrally forming
the heat dissipation plate 2340 and the fixing members 2360.
In this case, bolts and nuts or hooks can be used as the fixing
members 2360.

[0050] The thermal interface material 2320 increases a heat
transfer area by maximizing a contact area between the time
controller 2310 and the heat dissipation plate 2340, and can
include a thermal pad or thermal grease having high thermal
conductivity.

[0051] Although the heat dissipation plate 2340 and the
time controller 2310 are positioned such that their flat sur-
faces defining each are in contact with each other, the contact
surfaces of the heat dissipation plate 2340 and the time con-
troller 2310 are finely rough. Therefore, small voids exist
between the two surfaces. Here, the effect of the heat transfer
property is proportional to a contact area. That is, since the
contact area is decreased due to the small voids, the heat
transfer property is degraded. Accordingly, the thermal inter-
face material 2320 is disposed between the heat dissipation
plate 2340 and the time controller 2310 to fill the voids
between the two surfaces, so that heat transfer can be effec-
tively achieved between the heat dissipation plate 2340 and
the time controller 2310. In this embodiment, a thermal pad is
used as the thermal interface material 2320. For example, a
sprint silicone die 2320a and a Chomerics T725 23205 can be
used as the thermal pad. At this time, the T725 23205 is
provided between the sprint silicone die 2320a and the heat
dissipation plate 2340, and the sprint silicone die 2320q is
provided between the T725 23205 and the time controller
2310. In addition, the time controller 2310 is usually a rect-
angular chip when viewed in a plan view. In this embodiment,
the thermal interface material 2320 is also formed in a rect-
angular shape like the time controller 2310. Of course, the
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present invention is not limited thereto. The thermal interface
material 2320 may be formed in a polygonal, elliptical or
circular shape. Moreover, in this embodiment, the thermal
interface material 2320 is formed over portions of the contact
surfaces of the heat dissipation plate 2340 and the time con-
troller 2340. The present invention is not limited thereto. The
thermal interface material 2320 may be formed over the entire
contact surfaces of the heat dissipation plate 2340 and the
time controller 2310.

[0052] The protection plate 2350 protects the heat dissipa-
tion plate 2340 and is made of a material having strength
sufficient to protect the heat dissipation plate 2340 in exem-
plary embodiments. In addition, the protection plate 2350
contacts the heat dissipation plate 2340 to obtain an effect of
an increased heat dissipation area of the heat dissipation plate
2340, thereby rapidly dissipating heat generated in the time
controller 2310. The protection plate 2350 can also be made
of'the same material as the heat dissipation plate 2340 so as to
serve as the heat dissipation plate 2340. In this embodiment,
an aluminum plate with a thickness of about 0.6 mm to about
1 mm is used. The thickness and material of the protection
plate 2350 can be changed. The protection plate 2350 may be
integrally formed with the heat dissipation plate 2340 as a
single undivisible unitary part, or manufactured separately
therefrom and then attached thereto. In a case where the
protection plate 2350 is manufactured separately from the
heat dissipation plate 2340, the protection plate 2350 may be
made of a material identical to or different from that of the
heat dissipation plate 2340.

[0053] In addition, the protection plate 2350 can be fixed,
together with the heat dissipation plate 2340, to the board
22605 by means of the fixing members 2360. To this end,
protection plate holes 2351 can also be formed in the protec-
tion plate 2350 to mount the fixing members 2360 therein.
Here, the protection plate holes 2351 include first to fourth
protection plate holes 23514 to 23514 to be identical in num-
ber to the fixing members 2360 according to this embodi-
ment. In exemplary embodiments, the first to fourth protec-
tion plate holes 2351a to 2351d are formed at positions
corresponding to the first to fourth heat dissipation plate holes
2341a to 23414 so as to easily mount the fixing members
2360 therein. Meanwhile, such a protection plate 2350 may
be eliminated.

[0054] The fixing members 2360 fix the heat dissipation
plate 2340 so that the heat dissipation plate 2340 does not
come off of the board 22605 and to improve the close contact
of the heat dissipation plate 2340 with the time controller
2310, and can include screws, bolts, nuts and the like, for
example, but is not limited thereto. In this embodiment, the
fixing members 2360 include the first to fourth fixing mem-
bers 2360a to 2360d. The first to fourth fixing members
2360ato 23604 penetrate through the first to fourth protection
plate holes 23514 to 23514, the first to fourth heat dissipation
plate holes 23414 to 23414, and the first to fourth board holes
2261a to 22614, respectively, and then fasten the protection
plate 2350, the heat dissipation plate 2340 and the board
22605 together.

[0055] Meanwhile, the heat dissipation plate 2340 in this
embodiment may not be fastened to the board 22606 by
means of screws. That is, instead of the use of screws, the heat
dissipation plate 2340 may be fastened to the board 22605 by
forming springs in the regions S of the heat dissipation plate
2340 and forming hooks at ends of the springs. In this
embodiment, four springs with hooks formed at ends thereof,
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e.g., first to fourth hook springs 2342a to 2342d are provided.
It is advantageous to arrange the first to fourth hook springs
2342a to 2342d so as to equally divide the regions S. In this
case, the heat dissipation plate 2340 and the board 22605 can
be brought into close contact with each other by means of
elasticity of the springs. The hooks formed at the ends of the
springs are compressed, inserted into fifth to eighth board
holes 22624 to 22624 in the board 22605, and expanded to fix
the heat dissipation plate 2340 to the board 22605.

[0056] In the case where the hook springs 2342 are used,
the first to fourth fixing members 2360a to 23604 can be
inserted into the first to fourth board holes 22614 to 2261d to
merely function to mount the protection plate 2360 on the
heat dissipation plate 2340. However, the present invention is
not limited thereto. The first to fourth board holes 2261a to
2261d can be eliminated, and the first to fourth hook springs
2342ato 2342d can be fixedly inserted into the fifth to eighth
board holes 2262a to 2262d, respectively, to fix the heat
dissipation plate 2340 to the board 22605. When the protec-
tion plate 2350 is provided, the hook springs 2342 can be
coupled to the protection plate 2350 while eliminating the
fixing members 2360, and then inserted, instead of the fixing
members 2360, into the protection plate holes 2351, the heat
dissipation plate holes 2341 and the board holes 2261,
thereby fastening the protection plate 2350, the heat dissipa-
tion plate 2340 and the board 22605 together. On the other
hand, the hook springs 2342 may be integrally formed with
the heat dissipation plate 2340, or manufactured separately
therefrom and then attached thereto.

[0057] In addition, the printed circuit board assembly
according to this embodiment has been described as having
the fastening holes, i.e., the four board holes 2261, the four
protection plate holes 2351 and the four heat dissipation plate
holes 2341. However, the present invention is not limited
thereto. The number of each of the board holes 2261, the
protection plate holes 2351 and the heat dissipation plate
holes 2341 may be smaller or larger than four.

TABLE 1
Thermal Thermal pad +
pad + Heat dissipation
Non-application of Protection  plate + Protection
Classification  heat dissipation means plate plate
Temperature 180 107.9 69.4

e

[0058] The heat dissipation performance of the printed cir-
cuit board assembly constructed as above according to this
embodiment will be compared with the heat dissipation per-
formance of a conventional printed circuit board assembly.
Referring to Table 1, when the time controller 2310 is oper-
ated without heat dissipation means, the temperature of the
time controller 2310 rises to 180° C. When only the thermal
pad and the protection plate 2350 are conventionally used in
the time controller 2310, the temperature of the time control-
ler 2310 is about 107.9° C. It can be found that, as compared
with the non-application of the heat dissipation means, the
temperature is lowered by about 73° C., but is still high. When
the thermal pad 2320, the heat dissipation plate 2340 and the
protection plate 2350 are mounted on the time controller 2310
in accordance with an exemplary embodiment of the present
invention, the temperature of the time controller 2310 is about
69.4° C. That is, the temperature is lowered by about 110° C.
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Therefore, it can be found that heat is efficiently dissipated so
that the time controller 2310 can operate normally at an
appropriate temperature.

[0059] Asdescribed above, the printed circuit board assem-
bly according to this embodiment include the heat dissipation
plate 2340, the protection plate 2350 and the thermal interface
material 2320 in order to dissipate heat from the time con-
troller 2310, thereby efficiently dissipating heat from the time
controller 2310.

[0060] Next, a printed circuit board assembly according to
a second embodiment of the present invention will be
described with reference to the accompanying drawings.
Descriptions of the following printed circuit board assembly
overlapping those of the printed circuit board of the first
embodiment of the present invention will be omitted or
explained briefly.

[0061] FIG. 3 is an exploded perspective view schemati-
cally illustrating a printed circuit board assembly according
to a second exemplary embodiment of the present invention,
FIG. 4 is an enlarged schematic cross-sectional view taken
along line B-B of FIG. 3, and FIG. 5 is a schematic perspec-
tive view illustrating a spring clip 2370 in the second exem-
plary embodiment of the present invention.

[0062] Referring to FIGS. 3 and 4, the printed circuit board
assembly according to the second embodiment of the present
invention includes a board 22605, a time controller 2310
mounted on the board 22605, a heat dissipation plate 2340
mounted on the time controller 2310, a spring clip 2370
disposed at the bottom of the board 22605, and fixing mem-
bers 2360 mounted to penetrate through the spring clip 2370,
the board 22605 and the heat dissipation plate 2340. Here, a
protection plate 2350 may be further disposed on the heat
dissipation plate 2340. In the same manner as the first
embodiment described above, first to fourth board holes
2261a to 22614, first to fourth heat dissipation plate holes
2341a to 23414, and first to fourth protection plate holes
2351a to 2351d may be formed in the board 22605, the heat
dissipation plate 2340 and the protection plate 2350, respec-
tively.

[0063] As shown in FIG. 5, the spring clip 2370 includes a
base plate 2372, first to fourth extensions 2374a to 2374d
extending from the base plate 2372 and bent downwardly at a
predetermined angle, and a spring clip hole 2376 formed at
each end of the respective first to fourth extensions 2374a to
2374d. It will be apparent that the number of the spring clip
holes 2376 may be smaller or larger than four, depending on
the number of extensions 2374. The first to fourth extensions
2374a to 2374d are advantageously formed at equal intervals
so that the weight applied to the base plate 2372 can be
distributed thereto. Although four extensions, i.e., the first to
fourth extensions 2374a to 23744, are formed in this embodi-
ment, the present invention is not limited thereto. Two or more
extensions, i.e., a plurality of extensions 2374 may be formed.
In addition, the spring clip holes 2376 can include first to
fourth spring clip holes 2376a to 2376d to be identical in
number to the fixing members 2360 according to this embodi-
ment. In exemplary embodiments, the first to fourth spring
clip holes 2376at0 2376d are formed at positions correspond-
ing to those of the first to fourth board holes 2261a to 22614.
Here, in this embodiment, the spring clip 2370 and the fixing
members 2360 can be integrally formed or separately from
each other. If they are integrally formed with each other, the
spring clip holes 2376 can be eliminated, and the fixing mem-
bers 2360 can be integrally formed with the spring clip 2370
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in region S where the spring clip 2376 otherwise would be
formed. Of course, the fixing members 2360 can be integrally
formed with the heat dissipation plate 2340. The spring clip
2370 is advantageously made of a material having a certain
strength and elasticity to support the region of the board
22606 to which the time controller 2310 is mounted.

[0064] The spring clip 2370 in this embodiment con-
structed as described above is mounted such that the base
plate 2372 is in contact with the board 22605 and the exten-
sions 2374 are spaced apart by a predetermined distance from
the board 226054. That is, the base plate 2372 is in contact with
the bottom of the region of the board 22605 in which the time
controller 2310 is mounted, in order to support the weight of
the time controller 2310 and the heat dissipation plate 2340,
and the extensions 2374 are downwardly bent from the base
plate 2372 at a predetermined angle so as to be spaced apart
from the board 226054. In addition, the fixing members 2360
are inserted into the spring clip holes 2376. The fixing mem-
bers 2360 are inserted into the spring clip holes 2376, the
board holes 2261, the heat dissipation plate holes 2341 and
the protection plate holes 2351, thereby fastening the spring
clip 2370, the board 22605, the heat dissipation plate 2340
and the protection plate 2350 together. Here, the fixing mem-
bers 2360 urge the extensions 2374 toward the board 22605.
As gaps between the extensions 2374 and the board 22605 are
decreased, a contact force between the base plate 2372 and
the board 22605 is increased accordingly, thereby preventing
the board 22605 from sagging.

[0065] As described above, in this embodiment, the contact
forces among the protection plate 2350, the heat dissipation
plate 2340 and the board 22605 can be increased by means of
the spring clip 2370, thereby further improving the heat dis-
sipation performance. Moreover, in this embodiment, the
spring clip 2370 supports the bottom of the region of the
board 22605 in which the time controller 2310 is mounted,
thereby preventing sagging of the region of the board 22605
in which the time controller 2310 and the heat dissipation
plate 2340 are mounted.

[0066] Meanwhile, the spring clip 2370 according to this
embodiment can be applied to the printed circuit board
assembly according to the first embodiment of the present
invention. That is, in the printed circuit board assembly
according to the first embodiment of the present invention, the
spring clip 2370 can be positioned on the first to fourth hook
springs 2342a to 2342d fixed to the back surface of the board
22605 on which the time controller 2310 is mounted, thereby
preventing the board 22605 from sagging.

[0067] Next, an LCD according to the present invention
will be explained with reference to the accompanying draw-
ings. Descriptions of the following LCD overlapping those of
the printed circuit board assemblies according to the first and
second embodiments of the present invention will be omitted
or explained briefly.

[0068] FIG. 6 is an exploded perspective view schemati-
cally illustrating the LCD according to an exemplary embodi-
ment of the present invention.

[0069] As shown in FIG. 6, the LCD according to the
present invention includes a liquid crystal display panel
assembly having a liquid crystal display panel 3000 and a
liquid crystal display driving unit 4000 for driving the liquid
crystal display panel 3000; and a backlight unit assembly
having a backlight unit 1000 for supplying light to the liquid
crystal display panel 3000 and a backlight unit-driving unit
2500 for driving the backlight unit 1000. At this time, the
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LCD can further include upper and lower accommodation
members 2600 and 400 for accommodating and protecting
the liquid crystal display panel assembly and the backlight
unit assembly, respectively.

[0070] The liquid crystal display panel assembly includes
the liquid crystal display panel 3000 having a thin film tran-
sistor substrate 2220, a color filter substrate 2240 correspond-
ing to the thin film transistor substrate 2220, and a liquid
crystal layer (not shown) interposed between the thin film
transistor substrate 2220 and the color filter substrate 2240,
and the liquid crystal display panel driving unit 4000 for
driving the liquid crystal display panel 3000. Here, the liquid
crystal display panel 3000 can further include polarization
plates (not shown) formed above the color filter substrate
2240 and below the thin film transistor substrate 2220, but is
not limited to the foregoing arrangement.

[0071] The color filter substrate 2240 is a substrate having
R, G and B pixels, which are color pixels expressing prede-
termined colors when light passes therethrough, formed by
means of a thin film process. A common electrode (not
shown), which is a transparent conductive thin film made of a
transparent conductor such as indium tin oxide (“ITO”) or
indium zinc oxide (“1Z0”), is formed on the entire surface of
the color filter substrate 2240.

[0072] The thin film transistor substrate 2220 is a transpar-
ent glass substrate on which thin film transistors (“TFTs”)
and pixel electrodes (both not shown) are arranged in a matrix
form. Data lines (not shown) are connected to source termi-
nals of the TFTs, and gate lines (not shown) are connected to
gate terminals thereof In addition, the pixel electrodes, which
are transparent electrodes made of a transparent conductive
material, are connected to drain terminals of the TFTs. When
electrical signals are input to the data lines and the gate lines,
the respective TFTs are turned on or off, so that the electrical
signals required for formation of pixels are applied to the
drain terminals. Here, the liquid crystal display panel driving
unit 4000 can be provided to apply the signals to the liquid
crystal display panel 3000.

[0073] The liquid crystal display panel driving unit 4000
drives the liquid crystal display panel 3000 and includes
data-side and gate-side tape carrier packages (“TCP”) 2260a
and 2280a connected to the thin film transistor substrate
2220, data-side and gate-side printed circuit boards (“PCBs™)
22605 and 22805 respectively connected to the data-side and
gate-side TCPs 2260q and 22804, a field-programmable gate
array (“FPGA”) (not shown) for outputting a video signal
output from a graphic control unit (not shown) such as an
analog-to-digital (“A/D”) converter board, which receives a
video signal applied by an external video card, to the liquid
crystal display panel 3000 and the backlight unit 1000, and a
time controller assembly (“T-Con assembly”) 2300.

[0074] The FPGA receives the signal applied by the graphic
control unit and outputs the signal, and functions to code and
decode the video signal applied by the graphic control unit, to
control timing of the applied video signal, and to apply the
video signal to the liquid crystal display panel 3000.

[0075] The T-Con assembly 2300 controls the timing of the
video signal applied to a source driver including the data-side
TCP 22604 and the data-side PCB 22604 and to a gate driver
including a gate-side TCP 2280q and a gate-side PCB 22805
according to a signal applied by the FPGA and a signal
applied by an extended display identification data (“EDID”)
unit (not shown).
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[0076] The T-Con assembly 2300 can include a time con-
troller 2310, a thermal interface material 2320, a heat dissi-
pation plate 2340, a spring clip 2370 and fixing members
2360, as in FIGS. 1-4. Here, the T-Con assembly 2300 can
further include a protection plate 2350 (FIGS. 1-4) for pro-
tecting the heat dissipation plate 2340.

[0077] Referring again to FIGS. 1-4, the time controller
2310 can be mounted on one surface of the data-side PCB
226054. The thermal interface material 2320, the heat dissipa-
tion plate 2340 and the protection plate 2350 can be sequen-
tially provided on the time controller 2310. The spring clip
2370 can be mounted on a back surface of the data-side PCB
22605 on which the time controller 2310 is mounted. In
addition, holes can be formed respectively in identical regions
of the data-side PCB 226056, the heat dissipation plate 2340,
the protection plate 2350 and the spring clip 2370. The fixing
members 2360, e.g., screws, can be inserted into the holes,
thereby fastening the data-side PCB 22605, the heat dissipa-
tion plate 2340, the protection plate 2350 and the spring clip
2370 together. It will be apparent that the fixing members
2360 may be integrally formed with the spring clip 2370 if the
end portions of the fixing members 2360, e.g., bolts are con-
nected to nuts (not shown).

[0078] As described above, the present invention includes
the heat dissipation plate 2340, the protection plate 2350 and
the thermal interface material 2320 in order to dissipate heat
from the time controller 2310, thereby efficiently dissipating
heat from the time controller 2310. In addition, the present
invention includes the spring clip 2370 to increase the contact
forces among the protection plate 2350, the heat dissipation
plate 2340 and the board 226054, thereby improving the heat
dissipation performance. Moreover, according to the present
invention, the spring clip 2370 supports the bottom of the
region of the board 22605 in which the time controller 2310 is
mounted, thereby preventing sagging of the board 22605 on
which the time controller 2310 and the heat dissipation plate
2340 are mounted.

[0079] Referring again to FIG. 6, the backlight unit assem-
bly supplies light to the liquid crystal display panel 3000, and
includes the backlight unit 1000 having a light emitting diode
assembly 300 with a plurality of light emitting diodes
(“LEDs”) and an optical sheet 500 disposed on the light
emitting diode assembly 300; and the backlight unit-driving
unit 2500. The backlight unit assembly can further include a
mold frame 2000 for fixing the light emitting diode assembly
300 and the optical sheet 500. In addition, the light emitting
diode assembly 300 according to this embodiment will be
described, by way of example, as having a plurality of LEDs
mounted on a PCB.

[0080] The LEDs are light sources of the backlight unit
assembly according to this embodiment of the present inven-
tion. Each of the LEDs can include a light emitting chip
having a compound semiconductor-laminated structure with
ap-n junction structure so as to emit light by means of recom-
bination of minority carriers (electrons or holes), abase mem-
ber for use in mounting the light emitting chip thereon, and an
external power input member for applying external power to
the light emitting chip.

[0081] The LED in this embodiment of the present inven-
tion implements colors by forming R, G and B LEDs into one
cluster. That is, the colors are implemented by combinations
of the R, G and B LEDs. At least one LED cluster can be
provided.
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[0082] It is advantageous to arrange the R, G and B LEDs
adjacent to one another such that colors can be mixed. Pref-
erably, the R, G and B LEDs are arranged in a diamond or
rectangular shape when viewed in a plan view. The arrange-
ment configuration is not limited thereto but may be variously
implemented so far as the R, G and B LEDs are arranged as
close as possible such that light emitted from the LEDs can be
properly mixed. Here, instead of the use of the R, G and B
LEDs, itis possibleto use a single package including R, G and
B light emitting chips, a base member for packaging the R, G
and B light emitting chips, and an external power input mem-
ber for applying external power to the R, G and B light
emitting chips. The present invention is not limited thereto. A
specific light emitting chip of insufficient luminance, for
example, a green (G) light emitting chip, may be further
added. It will be apparent that, in this configuration, the
corresponding light emitting chip may also be packaged into
the single package or each of the light emitting chips may be
individually packaged.

[0083] Inthe meantime, although the LEDs are used as the
light sources of the backlight unit 1000 in the present inven-
tion, the present invention is not limited thereto. Lamps may
be used as the light sources, instead of the LEDs. The light
sources may be arranged as a direct type, i.e., those positioned
below the liquid crystal display panel 3000 as in the present
invention, as well as an edge type, i.e., those positioned at
lateral sides of the liquid crystal display panel 3000.

[0084] The optical sheet 500 ensures uniform luminance
distribution of light emitted from the light sources, and
improves the quality of the light. The optical sheet 500
includes a prism sheet 510 for causing angled-incident light
of entire incident light to exit vertically, and a diffusion sheet
520 for diffusing light incident from the prism sheet 510 to be
uniformly distributed in a wide range. Here, the optical sheet
500 according to this embodiment can include one prism
sheet 510 and two diffusion sheets 520. In addition to the
prism sheet 510 and the diffusion sheets 520, the optical sheet
500 can further include a protection sheet (not shown) for
preventing the prism sheet 510 from being damaged due to
the liquid crystal display panel 3000. In alternative embodi-
ments, the diffusion sheets 520 may be eliminated.

[0085] The backlight unit-driving unit 2500 drives the plu-
rality of LEDs of the light emitting diode assembly 300, and
can include a light emitting diode driver (not shown) for
stably driving the LEDs, and a power unit (not shown).
[0086] The power unit supplies power to the light emitting
diode driver to operate the LEDs, and can include a linear
power supply (“LPS”) or a switch mode power supply
(“SMPS”). Here, it is more advantageous to use the SMPS,
which is more compact and more efficient than the LLPS, as the
power unit.

[0087] According to the present invention, it is possible to
provide a printed circuit board assembly which includes a
heat dissipation plate, a protection plate and a thermal inter-
face material in order to dissipate heat from a time controller,
thereby efficiently dissipating heat from the time controller,
and an LCD having the printed circuit board assembly. In
addition, according to the present invention, it is possible to
provide a printed circuit board assembly which includes a
spring clip or a hook spring to increase contact forces among
aprotection plate, a heat dissipation plate and a board, thereby
further improving heat dissipation performance, and an LCD
having the printed circuit board assembly. Further, according
to the present invention, it is possible to provide a printed
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circuit board assembly, wherein a spring clip supports the
bottom of a region of a board in which a time controller is
mounted, thereby preventing sagging of the region of the
board in which the time controller and a heat dissipation plate
are mounted, and an LCD having the printed circuit board
assembly.

[0088] Although the present invention has been described
in connection with the exemplary embodiments and the
accompanying drawings, it can be understood that those
skilled in the art can make various modifications and changes
thereto without departing from the technical spirit of the
present invention defined by the appended claims.

[0089] For example, although the time controller has been
explained by way of example in the exemplary embodiments,
the present invention is not limited thereto but can be applied
to a printed circuit board assembly mounted with all types of
semiconductor devices including the time controller.

What is claimed is:

1. A printed circuit board assembly, comprising:

a board;

a semiconductor device mounted on a first surface of the

board;

a heat dissipation plate mounted on one surface of the

semiconductor device;

hook springs which bring the semiconductor device and the

heat dissipation plate into close contact with each other;
and

a spring clip disposed on a second surface opposite the first

surface of the board, the spring clip having a base plate
contacting the second surface of the board and a plurality
of extensions extending from the base plate and away
from the second surface of the board, the extensions
being coupled to the hook springs.

2. The printed circuit board assembly as claimed in claim 1,
wherein each of the hook springs comprises a spring and a
hook formed at an end of the spring.

3. The printed circuit board assembly as claimed in claim 2,
wherein each of the hook springs is formed on the heat dis-
sipation plate.

4. The printed circuit board assembly as claimed in claim 3,
wherein the spring clip comprises a hole formed at each of the
ends of the extensions and coupled with a respective hook
spring of the hook springs.

5. The printed circuit board assembly as claimed in claim 4,
wherein the plurality of extensions are formed to be equally
spaced from each other.

6. The printed circuit board assembly as claimed in claim 1,
further comprising a protection plate in contact with the heat
dissipation plate, wherein the protection plate is coupled to
the hook springs.

7. The printed circuit board assembly as claimed in claim 1,
further comprising a thermal interface material disposed
between the semiconductor device and the heat dissipation
plate.

8. The printed circuit board assembly as claimed in claim 7,
wherein the thermal interface material comprises a thermal
pad or thermal grease.

9. The printed circuit board assembly as claimed in claim 1,
wherein the semiconductor device comprises a time control-
ler.

10. A printed circuit board assembly, comprising:

a board;

a semiconductor device mounted on a first surface of the

board;
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a heat dissipation plate mounted on one surface of the
semiconductor device;

a spring clip disposed on a second surface opposite the first
surface of the board, the spring clip having a base plate
contacting the second surface of the board and a plurality
of extensions extending from the base plate and away
from the second surface of the board; and

afixing member penetrating through the board to fasten the
heat dissipation plate and the spring clip to each other.

11. The printed circuit board assembly as claimed in claim
10, wherein the fixing member comprises a screw or hook.

12. The printed circuit board assembly as claimed in claim
11, wherein the fixing member is integrally formed with the
spring clip or heat dissipation plate, or manufactured sepa-
rately therefrom and then attached thereto.

13. The printed circuit board assembly as claimed in claim
12, wherein the plurality of extensions are formed to be
equally spaced apart from one another.

14. The printed circuit board assembly as claimed in claim
10, further comprising a thermal interface material disposed
between the semiconductor device and the heat dissipation
plate.

15. The printed circuit board assembly as claimed in claim
14, wherein the thermal interface material comprises a ther-
mal pad or thermal grease.

16. The printed circuit board assembly as claimed in claim
10, wherein the semiconductor device comprises a time con-
troller.

17. The printed circuit board assembly as claimed in claim
10, further comprising a protection plate in contact with the
heat dissipation plate, wherein the protection plate is coupled
to the fixing member.

18. The printed circuit board assembly as claimed in claim
17, wherein the protection plate is integrally formed with the
heat dissipation plate, or separately attached thereto.
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19. A liquid crystal display, comprising:

a liquid crystal display panel;

a liquid crystal display panel driving unit which drives the
liquid crystal display panel; and

a backlight unit which supplies light to the liquid crystal
display panel,

wherein the liquid crystal display panel driving unit com-
prises:

a board,

a semiconductor device mounted on a first surface of the
board,

a heat dissipation plate mounted on one surface of the
semiconductor device,

a spring clip disposed on a second surface opposite the first
surface of the board, the spring clip having a base plate
contacting the second surface of the board and a plurality
of extensions extending from the base plate and away
from the second surface of the board, and

a fixing member penetrating through the board to fasten the
heat dissipation plate and the spring clip to each other.

20. A liquid crystal display, comprising:

a liquid crystal display panel;

a liquid crystal display panel driving unit which drives the
liquid crystal display panel; and

a backlight unit which supplies light to the liquid crystal
display panel,

wherein the liquid crystal display panel driving unit com-
prises:

a board,

a semiconductor device mounted on a first surface of the
board,

a heat dissipation plate mounted on one surface of the
semiconductor device,

a hook spring penetrating through the board to bring the
semiconductor device and the heat dissipation plate into
close contact with each other, the hook spring having a
spring and a hook formed at an end of the spring, and

a spring clip coupled to the hook spring and disposed on a
second surface opposite the first surface of the board.
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