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A printed circuit board (PCB) and a liquid crystal display
(LCD) including the same are provided. The PCB includes
a metal pattern formed on an insulating substrate, an insu-
lating layer covering the metal pattern, and at least one
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lating layer covering the metal pattern, and at least one
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layer, wherein the printed circuit board is connected to the
Aug. 13, 2005 (KR) wcoverrrrererererrenerennen 10-2005-0074581 surface of the bottom chassis.
501
/
110 /
=
400 260 ,,,, 111 112
2 / ) 222 250 ( 2
< (K\I(n /\\71 \\() NANN {\ & /\/\ ¢& \\\\/ S & \/ \/ </<‘l
5 e e e T ST T x
130J l.]ﬁ( ‘% .////“/l .//‘l /A.I :
222 I g24a 325
220 . ara i rivd Loomion Lk VA AT AT, |
{221 ‘7‘ Jz’Jl //l\\ Lok i L L 8L LL LT Z Z I\/ > Z
)
1 320 2z 300




Patent Application Publication Feb. 15,2007 Sheet 1 of 6 US 2007/0035689 A1

FIG. 1

250¢
250b }250
250a

230
240
260

300




Patent Application Publication Feb. 15,2007 Sheet 2 of 6 US 2007/0035689 A1

FIG. 2

TﬂL___J':: Lo = J = L___J - L___Jt: L___Jt::' _\._t‘
: | ~ _-120
. ® . |
\\@ ___________ il T~—350
320
1T™~—400
 ~H_—— 300

FIG. 3

-1 I’ —=

110 250
N o
400 260 11 112 250c 250b 250a

AR | < 2 \ K < DNANN
P2 777 VOO OIS L LTI LTTTTITTITLeelyy
N ESSSSSSSSS SSESSESES % q 1N S <
i ya o ra ra £ Tl 0 L L. \
> e o Tl T e R R b A A P AP L R T e e AT L T T

N 126 325
130 1 // / v / \

J 272223 7200% 22202220 XFIT P77 222227907 272777 y4 77
S N } ) ﬂ \ \ S

26( 120 320 240 230 300
B 320



Patent Application Publication Feb. 15,2007 Sheet 3 of 6 US 2007/0035689 A1

FIG. 4A

T T _ 325

e
//////y P77 s~ 300

= \

/ _ \
'-—._:

f ?3\ 350 \
\': l
\ et |

N 124
=1 122}120
WO SNONCN N NN \\\\\\\\C‘\_121

N

N

~— 125/ ’

—~ ——

FIG. 4B

/"’\\325

YA

7777 ////)»x\w 300

N

!

‘ ) I 124
\in =
AN /
N

T 128

!

|

i

R

o1
o ——



Patent Application Publication Feb. 15,2007 Sheet 4 of 6

120

120 126

R

US 2007/0035689 A1

125



Patent Application Publication Feb. 15,2007 Sheet 5 of 6 US 2007/0035689 A1

FIG. 7A

300

FIG. 7B




Patent Application Publication Feb. 15,2007 Sheet 6 of 6 US 2007/0035689 A1

FIG. 8

501
110
=
400 260, 4, Y
2 / : 22 250 (
Ay ’{ ) )
LG
130 —T7] . M A A e s an
224a 325 :
220{ 222 110 : = '
221 Y l
___.\::.;::_‘:::-;-:,‘E?.‘:- v/ f~ va AB S = 4
223 300



US 2007/0035689 A1

PRINTED CIRCUIT BOARD AND LIQUID
CRYSTAL DISPLAY HAVING THE SAME

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims priority from Korean
Patent Application No. 10-2005-0074581 filed on Aug. 13,
2005, and all the benefits accruing therefrom under 35
US.C. §119, the contents of which in its entirety are
incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a printed circuit
board (PCB) and a liquid crystal display (LCD) having the
same, and more particularly, to a PCB connected to a surface
of a bottom chassis and an LCD having the same.

[0004] 2. Description of the Related Art

[0005] With development of information society, demands
for various display devices have increased. Accordingly,
various flat display devices such as a liquid crystal display
(LCD), an electroluminescent display (ELD), a plasma
display panel (PDP), and so on have been developed and
widely used in a wide variety of application fields. Specifi-
cally, due to advantageous characteristics of good picture
quality, thinness, lightness in weight, and low power con-
sumption, the LCD device is widely utilized for various
electronic apparatuses.

[0006] A liquid crystal display is one of flat panel display
devices that have been currently used in a most extensive
manner. The liquid crystal display has two substrates pro-
vided with a plurality of electrodes, and a liquid crystal layer
sandwiched between the substrates. A voltage is applied to
the electrodes to allow liquid crystal molecules of the liquid
crystal layer to be rearranged to adjust the amount of light
transmitted therethrough. Since the LCD is a non-emissive
device, it cannot be used at a dark place. To overcome this
drawback, an LCD employs a backlight assembly illumi-
nating uniform light on a liquid crystal panel. The backlight
assembly and the liquid crystal panel are received in a mold
frame and a bottom chassis.

[0007] A PCB is disposed outside of the liquid crystal
panel to generate data signals and various electric control
signals for controlling an image being displayed on the
liquid crystal panel. The PCB is electrically coupled to the
liquid crystal panel by a tape carrier package (TCP).

[0008] To attain a compact LCD, the PCB is bent toward
the backlight assembly to then be connected to the bottom
chassis located therebelow. The bottom chassis has a con-
nection hole and a support to fix and support the PCB. When
the support contacts an insulating layer of the PCB, the
insulating layer may be easily damaged because it is formed
thinly to achieve a low-cost, lightweight, and slim PCB.
That is, the insulating layer may be stripped to expose its
underlying metal pattern due to external shock or vibration
that may occur during transportation or handling of LCDs.
This causes an electrical short between the metal pattern and
the support made of the same material as the bottom chassis,
e.g., metal such as aluminum (Al), thus resulting in failure
or malfunction of a LCD.

1. Field of the Invention
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BRIEF SUMMARY OF THE INVENTION

[0009] Embodiments of the present invention provide a
printed circuit board designed to suppress damage to an
insulating layer, and a liquid crystal display (LCD) having
the PCB.

[0010] According to an embodiment of the present inven-
tion, there is provided a printed circuit board (PCB) includ-
ing a metal pattern formed on an insulating substrate, an
insulating layer covering the metal pattern, and at least one
insulating layer protecting pattern formed on the insulating
layer.

[0011] According to an embodiment of the present inven-
tion, there is provided a liquid crystal display (LCD) includ-
ing a liquid crystal panel, a backlight assembly providing
light to the liquid crystal panel, a bottom chassis having at
least one support protruding from a surface thereof and
receiving the liquid crystal panel and the backlight assembly,
and a printed circuit board (PCB) including a metal pattern
formed on an insulating substrate, an insulating layer cov-
ering the metal pattern, and at least one insulating layer
protecting pattern formed on the insulating layer, wherein
the printed circuit board is connected to the surface of the
bottom chassis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Exemplary embodiments of the present invention
can be understood in more detail from the following descrip-
tions taken in conjunction with the attached drawings in
which:

[0013] FIG. 1 shows an exploded perspective view of a
liquid crystal display (LCD) according to an embodiment of
the present invention;

[0014] FIG. 2 shows a bottom view of the LCD shown in
FIG. 1;
[0015] FIG. 3 shows a cross-sectional view taken along

the line III-I1I' of FIG. 1;

[0016] FIGS. 4A and 4B show enlarged views of a portion
“A” shown in FIG. 3;

[0017] FIG. 5 shows an enlarged view of a portion “B”
shown in FIG. 3;

[0018] FIG. 6 shows a plan view of a printed circuit board
(PCB) for an LCD according to an embodiment of the
present invention;

[0019] FIG. 7A shows a perspective view of a bottom
chassis of the LCD according to an embodiment of the
present invention;

[0020] FIG. 7B shows a bottom perspective view of a
bottom chassis for an LCD according to an embodiment of
the present invention; and

[0021] FIG. 8 shows a cross-sectional view of an LCD
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0022] Exemplary embodiments of the present invention
and methods of accomplishing the same will now be
described more fully hereinafter with reference to the
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accompanying drawings. The present invention may, how-
ever, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Like reference numerals refer to like elements throughout
the specification.

[0023] FIG. 1 shows an exploded perspective view of a
liquid crystal display (LCD) according to an embodiment of
the present invention.

[0024] Referring to FIG. 1, the LCD 500 includes a liquid
crystal panel 110, a backlight assembly 210, 230, 240, and
250, a mold frame 260, a bottom chassis 300 serving as a
receptacle, and a top chassis 400 combined with the bottom
chassis 300.

[0025] The liquid crystal panel 110 displays an image and
includes first and second substrates 111 and 112 and a liquid
crystal layer (not shown) sandwiched between the first and
second substrates 111 and 112.

[0026] The first substrate 111 includes a plurality of gate
lines arranged at regular intervals along a first direction, a
plurality of data lines arranged at regular intervals along a
second direction to intersect the plurality of gate lines, a
plurality of pixel electrodes arranged in a matrix form within
pixel areas defined by the plurality of gate lines and the
plurality of data lines, and a plurality of thin film transistors
switched by signals on the gate lines to transfer signals on
the data lines to the pixel electrodes.

[0027] The second substrate 112 includes a black matrix
pattern blocking light from outside the pixel areas, a red-
green-blue (RGB) color filter pattern producing colors, and
a common electrode for generating an electric field with the
pixel electrode.

[0028] The first and second substrates 111 and 112 are
spaced a distance apart from each other by a spacer and
bonded to each other by sealant or frit glass. A liquid crystal
layer having anisotropic optical properties is sandwiched
between the first and second substrates 111 and 112.

[0029] A printed circuit board (PCB) 120 is electrically
connected to one side of the liquid crystal panel 110 by a
tape carrier package (TCP) 130. The TCP 130 has a driver
integrated circuit (IC) for driving the liquid crystal panel 110
at its center. The PCB 120 and the TCP 130 apply driving
signals and timing signals to the gate lines and data lines on
the first substrate 111 in order to control an alignment angle
and a time at which liquid crystals are aligned.

[0030] The backlight assembly 210, 230, 240, and 250 is
disposed below the liquid crystal panel 110 and provides
light to the liquid crystal panel 110. The backlight assembly
includes a light source unit 210, a light guide plate 230, a
reflective sheet 240, and an optical sheet 250.

[0031] The light source unit 210 is disposed along at least
one side of the light guide plate 230 and includes a light
source 211 and a light source cover 212 covering the light
source 211. The light source 211 can be a linear light source,
such as a cold cathode fluorescent lamp (CCFL), external
electrode fluorescent lamp (EEFL), or a hot cathode fluo-
rescent lamp (HCFL), or a point light source, such as a light
emitting diode (LED). In the illustrative embodiment, a
CCFL is used as the light source 211. Meanwhile, the light
source unit 210 may be disposed along one long or short side
or two adjacent or opposing sides of the light guide plate
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230. FIG. 1 shows an example in which two light source
units 210 are disposed along either of two opposing long
sides of the light guide plate 230.

[0032] The light guide plate 230 has a rectangular shape
and guides light emitted by the light source unit 210
upwardly toward the backlight assembly 210, 230, 240, and
250, that is, toward the liquid crystal panel 110. The light
guide plate 230 is made of a highly refractive and transmis-
sive material, for example, polymethylmethacrylate
(PMMA), polycarbonate (PC) or polyethylene (PE). A light-
scattering pattern is formed on a bottom surface of the light
guide plate 230 to direct upward light incident from the side
of the light guide plate 230. The light-scattering pattern may
be formed, for example, by patterning a scattering material
coated on the bottom surface of the light guide plate 230 or
by forming an embossing pattern on the bottom surface
thereof.

[0033] The reflective sheet 240 is disposed below the light
guide plate 230 and reflects light passing downwardly
through the bottom surface of the light guide plate 130,
upwardly toward the light guide plate 230, thereby increas-
ing the brightness of the backlight assembly 210, 230, 240,
and 250, while allowing light to be uniformly emitted
upwardly from the light guide plate 230. The reflective sheet
240 may be made of a thin, highly elastic and reflective
material. For example, the reflective sheet 240 may be about
0.01 mm to about 5 mm thick polyethylene terephtalate
(PET) sheet, but is not limited thereto.

[0034] The optical sheet 250 is disposed above the light
guide plate 230 and uniformly irradiates light guided by the
light guide plate 230 upwardly toward the backlight assem-
bly 210, 230, 240, and 250. For example, the optical sheet
250 may be formed by selectively stacking one or more
diffusion sheets 230a, prism sheets 2506 and 250¢, and
protective sheets. Alternatively, the optical sheet 250 may be
formed of only one or a plurality of the same optical sheets
250. The stacking order of the optical sheets 250 may vary
within a range in which the uniformity of light can be
increased. The optical sheet 250 may be formed of a
transparent resin such as acrylic resin, polyurethane resin, or
silicon resin.

[0035] A mold frame 260 has a receiving space to receive
the backlight assembly 210, 230, 240, and 250. The mold
frame 260 has the shape of a rectangular parallelepiped with
an open top surface. The mold frame 260 may be made of
an insulating synthetic resin.

[0036] The bottom chassis 300 is disposed below the
backlight assembly 210, 230, 240, and 250 and receives and
supports the liquid crystal panel 110, the backlight assembly
210, 230, 240, and 250, and the mold frame 260. The bottom
chassis 300 is made of a metal such as aluminum (Al) or Al
alloy.

[0037] The top chassis 400 is combined with the bottom
chassis, sandwiching the liquid crystal panel 110 and the
backlight assembly between them, and defines an effective
display area of the liquid crystal panel 110.

[0038] FIG. 2 shows a bottom view of the LCD shown in
FIG. 1, and FIG. 3 shows a cross-sectional view taken along
the line III-1IT' of FIG. 1.

[0039] Referring to FIGS. 2 and 3, the PCB 120 is
electrically connected to the liquid crystal panel 110 by the
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TCP 130 and connected, for example, to the rear surface of
the bottom chassis 300. That is, the TCP 130 connected to
the liquid crystal panel 110 passes between the bottom and
top chassis 300 and 400 and is bent toward the rear surface
of the bottom chassis 300. The PCB 120 is connected to the
TCP 130 and connected to the rear surface of the bottom
chassis 300. One surface of the PCB 120, on which a chip
is mounted, faces the rear surface of the bottom chassis 300
in order to prevent damage to the chip due to an external
force. A protective shield 320 is formed below the bottom
chassis 300 and covers the other surface of the PCB 120.

[0040] The PCB 120 and the bottom chassis 300 corre-
spondingly have connection holes 125 and 325. The con-
nection holes 125 and 325 may be internally threaded. FIGS.
4A and 4B show enlarged views of a portion “A” shown in
FIG. 3. As shown in FIGS. 4A and 4B, the PCB 120 can be
connected to the bottom chassis 300 by fitting a fastening
member 350, for example, a screw, into the connection holes
125 and 325 in the PCB 120 and the bottom chassis 300. By
using a screw without a head or removing a screw head after
fitting the fastening member 350 into the connection holes
125 and 325, it is possible to suppress an unwanted forma-
tion of a protrusion on the inner surface of the bottom
chassis 300 or the surface of the PCB 120, on which no chip
is mounted.

[0041] FIG. 5 shows an enlarged view of a portion “B”
shown in FIG. 3. Referring to FIGS. 3 and 5, the bottom
chassis 300 further includes a support 326 supporting the
PCB 120. The support 326 protrudes from a portion of the
rear surface of the bottom chassis 300 and supports the PCB
120 by contacting the surface of the PCB 120.

[0042] An insulating layer protecting pattern 126 is
formed on the surface of the PCB 120 contacting the support
326. The insulating layer protecting pattern 126 suppresses
damage to an insulating layer 124 of the PCB 120 due to
vibration or other environmental factors caused during trans-
portation or handling.

[0043] FIG. 6 shows a plan view of a printed circuit board
(PCB) for an LCD according to an embodiment of the
present invention, FIG. 7A shows a perspective view of a
bottom chassis of the LCD according to an embodiment of
the present invention, and FIG. 7B shows a bottom perspec-
tive view of a bottom chassis for an LCD according to an
embodiment of the present invention.

[0044] The support and the insulating layer protecting
pattern will now be described in more detail with reference
to FIGS. 4A through 6.

[0045] Referring to FIGS. 4A through 6, the PCB 120
includes an insulating substrate 122 made of plastic, a metal
pattern 123 formed on the insulating substrate 122 using
copper or copper alloy, an upper insulating layer 124 cov-
ering the entire surface of the insulating substrate 122
having the metal pattern 123 formed thereon, and a lower
insulating layer 121 formed beneath the insulating substrate
122. A plurality of connectors (not shown) are formed on the
upper insulating layer 124 and electrically connected to the
metal pattern 123. Various chips (not shown) are coupled to
the plurality of connectors. The metal pattern 123 is formed
very thinly over the insulating substrate 122.

[0046] To allow the PCB 120 to be connected to and
supported by the bottom chassis 300, multiple connection
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holes 125 may be provided and combined with the fastening
member 350 over the surface of the PCB 120. However,
because the connection holes 125 penetrate the PCB 120 to
provide connections as shown in FIGS. 4A and 4B, the
connection holes 125 are difficult to form when the metal
pattern 123 underlies the connection holes 125. Further,
because the metal pattern 123 is formed with a minimum
margin to achieve a low-cost PCB 120 and a lightweight
LCD, it becomes more difficult to form the multiple con-
nection holes 125. Thus, a minimum number of connection
holes 125 may be formed in a portion of the PCB 120 where
little or no metal pattern 123 is formed. For example, the
connection holes 125 may be formed along one side of the
PCB 120, opposite a side connected to the TCP 130.
Although FIG. 6 shows three connection holes 125, the
number of connection holes 125 may decrease to be less than
or equal to three. Referring to FIGS. 7A and 7B, the same
number of connection holes 325 may be formed in corre-
sponding regions of the bottom chassis 300.

[0047] When a small number of fastening members 350
(e.g., screws) are used to connect the PCB 120 and the
bottom chassis 300, the PCB 120 may not be securely
supported. Consequently. the PCB 120 may make physical
contact with the bottom chassis 300 causing damage to the
chip mounted on the PCB 120. Additionally, the PCB 120
may make electrical contact with the bottom chassis 300,
which is made of metal, causing a short circuit and resulting
in failure or malfunction.

[0048] To address the potential for damage or malfunc-
tion, the bottom chassis 300 according to the present
embodiment includes the support 326 as shown in FIGS. 7A
and 7B. The support 326 protrudes from a portion of the rear
surface of the bottom chassis 300. The support 326 may be
formed by bonding a cylindrical support of a predetermined
height to the rear surface of the bottom chassis 300. Pref-
erably, the support 326 is formed from a portion of the
bottom surface of the bottom chassis 300, which simplifies
the manufacturing process and reduces the manufacturing
cost. The support 326 has a height suflicient to prevent the
PCB 120 from contacting the bottom chassis 300, deter-
mined by considering the height of the chip mounted on the
PCB 120, the area of the PCB 120, and the number of
supports 326. To achieve a thin LCD, it is desired that the
support 326 have a minimum height considering the above
conditions.

[0049] The support 326 is in contact with the upper
insulating layer 124, away from the portion of the PCB 120
on which the chip is mounted. To maintain a desirable center
of gravity, the support 326 is located in the region of the
bottom chassis 300 away from a portion of the bottom
chassis 300 connected to the corresponding portion of the
PCB 120 by the fastening member 350, i.e., in the region of
the bottom chassis 300 corresponding to a portion of the
PCB 120 connected to the TCP 130. An appropriate number
of supports 326 may be disposed along the outer perimeter
of the PCB 120 to uniformly support the PCB 120. For
example, as shown in FIGS. 7A and 7B, a plurality of
supports 326 are disposed along one side of the bottom
chassis 300 and additional supports 326 are formed along a
line of the connection holes 325.

[0050] When the support 326 contacts the upper insulating
layer 124 of the PCB 120 as described above, the upper
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insulating layer 124 may be eroded during transportation or
other handling processes due to an external impact and
friction resulting from vibration. In this case, since the
region of the PCB 120 corresponding to the region of the
bottom chassis 300 on which the supports 326 are disposed
includes the metal pattern 123 formed very thinly beneath
the upper insulating layer 124, unlike the region of the PCB
120 having the connection holes 125 as shown in FIGS. 4A
and 4B, the underlying metal pattern 123 may be exposed
when the upper insulating layer 124 is stripped off. The
exposed metal pattern 123 is shorted out with the support
326 made of metal such as Al and the bottom chassis 300,
thus resulting in failure and malfunction of the LCD.

[0051] To suppress damage to the upper insulating layer
124 as described above, the PCB 120 includes the insulating
layer protecting pattern 126 formed on the upper insulating
layer 124 of the PCB 120 and overlapping the metal pattern
123.

[0052] The insulating layer protecting pattern 126 may be
formed of photo-developing ink, ultraviolet-hardening ink,
thermal hardening ink, or thermal drying ink. The ink may
contain epoxy resin. The ink pattern can suppress damage to
the upper insulating layer 124 due to friction against the
support 326. Marker ink used for the PCB 120 may be
utilized as the ink to form the insulating layer protecting
pattern 126 without significantly increasing the manufactur-
ing costs. For example, S-200 containing epoxy resin avail-
able from Taiyo Co. in Japan may be used as the marker ink.

[0053] The insulating layer protecting pattern 126 may be
formed by a silk screen printing technology used in printing
an identification mark of a typical PCB, thus avoiding a
separate process. The presence of the insulating layer pro-
tecting pattern 126 reduces failure or malfunction of the
LCD, and thus the failure rate. Referring to FIGS. 5 through
7B, the same number of insulating layer protecting patterns
126 as the number of supports 326 may be formed to contact
the corresponding supports 326.

[0054] FIG. 8 shows a cross-sectional view of an LCD
according to an embodiment of the present invention.

[0055] Referring to FIG. 8, a surface light source 220 is
disposed below a liquid crystal panel 110 and provides light
to the backlight assembly 220 and 250. The surface light
source 220 includes lower and upper substrates 221 and 222.
The lower substrate 221 is attached to the upper substrate
222 to create a chamber containing a discharge space.
Electrodes 224a and 2245 of the surface light source 220 are
disposed along a side of the upper substrate 222 and extend
up to a corresponding side of the lower substrate 221.

[0056] The upper substrate 222 is made of transparent
insulating material such as glass and includes a planar
portion and a convex portion extending in a first direction.
The convex portion and the planar portion repeat alternately.
The convex portion has substantially the same thickness as
the planar portion. The convex portion is substantially
separated from the lower substrate 221 and creates the
discharge space with the lower substrate 221. A gas layer
such as mercury is formed in the discharge space. FIG. 8
shows the cross-section of the convex portion of the surface
light source 220.

[0057] A connecting path (not shown) may be created
between discharge spaces of adjacent convex portions. As
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described above, the planar portion is sandwiched between
the adjacent convex portions. The connecting path serves to
make equal the pressure of gas between discharge spaces.
Outer ends of the upper substrate 222 are planar with the
same height as the planar portion to achieve bonding to the
lower substrate 221. A phosphor layer (not shown) is formed
on the insides of the lower and upper substrates 221 and 222
and a reflective layer 223 is formed between the phosphor
layer and the lower substrate 221.

[0058] The surface light source 220 is housed within a
mold frame 260 having the shape of a rectangular parallel-
epiped with an open top surface and a bottom chassis 300.
One or more optical plates or optical sheets 250 may be
disposed above the surface light source 220 to increase
brightness uniformity.

[0059] The liquid crystal panel 110 is disposed above the
one or more optical sheets 250. A PCB 120 connected to the
liquid crystal panel 110 by a TCP 130 is connected to a rear
surface of the bottom chassis 300.

[0060] The PCB 120 and the bottom chassis 300 include
connection heles 125 and 325 as in FIGS. 3 and 6 described
above. The PCB 120 and the bottom chassis 300 also include
an insulating layer protecting pattern 126 to avoid an elec-
trical short by protecting an insulating layer, and a support
326 fixedly supporting the PCB 120 against the bottom
chassis 300. Here, the insulating layer protecting pattern 126
and the support 326 function similarly as described above.

[0061] The LCD according to an embodiment of the
present invention employs a direct light type backlight
assembly with the surface light source 220 disposed below
the liquid crystal panel 110, thereby providing high bright-
ness and large-area LCD. Although, a surface light source is
used as a light source of a direct light type backlight
assembly, a linear light source such as a CCFL may be used.

[0062] As described above, the printed circuit board
(PCB) and a liquid crystal display (LCD) including the same
are provided. The PCB is fixedly supported on the bottom
chassis of the LCD. An insulating layer protecting pattern is
used to suppress damage to an insulating layer of the PCB,
thus avoiding an electrical short in the PCB as well as failure
and malfunction of the LCD. Ink can be used as the
insulating layer protecting pattern, thus reducing failure rate
without significantly increasing manufacturing costs.

[0063] Those skilled in the art will appreciate that varia-
tions and modifications can be made to the exemplary
embodiments without substantially departing from the prin-
ciples of the present invention. Therefore, the disclosed
exemplary embodiments of the invention, although descrip-
tive, are not for purposes of limitation.

What is claimed is:
1. A printed circuit board (PCB) comprising:

a metal pattern formed on an insulating substrate;
an insulating layer covering the metal pattern; and

at least one insulating layer protecting pattern formed on
the insulating layer.

2. The PCB of claim 1, wherein the at least one insulating

layer protecting pattern is formed of photo-developing ink,

ultraviolet-hardening ink, thermal hardening ink, or thermal

drying ink.
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3. The PCB of claim 2, wherein the ink is marker ink used
in the printed circuit board.

4. The PCB of claim 1, wherein the at least one insulating
layer protecting pattern is formed using silk screen printing.

5. The PCB of claim 1, wherein the at least one insulating
layer protecting pattern is disposed along the outer perimeter
of the substrate.

6. The PCB of claim 1, further comprising at least one
connection hole combined with a fastening member.

7. The PCB of claim 6, wherein the at least one connec-
tion hole is formed along one side of the substrate.

8. The PCB of claim 1, wherein the at least one insulating
layer protecting pattern formed on the insulating layer
overlaps the metal pattern.

9. A liquid crystal display (LCD) comprising:

a liquid crystal panel,;

a backlight assembly providing light to the liquid crystal
panel;

a bottom chassis having at least one support protruding
from a surface thereof and receiving the liquid crystal
panel and the backlight assembly; and

a printed circuit board (PCB) including a metal pattern
formed on an insulating substrate, an insulating layer
covering the metal pattern, and at least one insulating
layer protecting pattern formed on the insulating layer,

wherein the printed circuit board is connected to the
surface of the bottom chassis.
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10. The LCD of claim 9, wherein the at least one
insulating layer protecting pattern is formed of photo-devel-
oping ink, ultraviolet-hardening ink, thermal hardening ink,
or thermal drying ink.

11. The LCD of claim 10, wherein the ink is marker ink
used in the printed circuit board.

12. The LCD of claim 9, wherein the at least one
insulating layer protecting pattern is formed using silk
screen printing.

13. The LCD of claim 9, wherein the at least one
insulating layer protecting pattern is disposed along the
outer perimeter of the substrate.

14. The LCD of claim 9, wherein each of the PCB and the
bottom chassis further include at least one connection hole
at corresponding positions, and a fastening member is fitted
into the at least one corresponding connection hole in the
printed circuit board and the bottom chassis.

15. The LCD of claim 14, wherein the at least one
connection hole is formed in one side of the PCB and a in
a corresponding side of the bottom chassis.

16. The LCD of claim 9, further comprising a protective
shield that is formed below the bottom chassis and covers
the PCB.

17. The LCD of claim 9, wherein the at least one
insulating layer protecting pattern formed on the insulating
layer overlaps the metal pattern.
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