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7) ABSTRACT

A liquid crystal display device includes a liquid crystal
display panel having an effective area and a non-display
area, and a temperature sense pattern provided within the
non-display area of the liquid crystal display panel.
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FIG. 5
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FIG. 6
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF FABRICATING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. P2003-76018 filed in Korea on Oct.
29, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a liquid crystal
display (LCD) device and a method of fabricating an LCD
device, and more particularly, to an LCD device having a
temperature measurement device and a method of fabricat-
ing an LCD device having a temperature measurement
device.

[0004]

[0005] As demand for information increases, significant
effort has been made to develop various types of flat display
devices, such as liquid crystal display (LCD) devices,
plasma display panel (PDP) devices, electroluminescent
display (ELD) devices, and vacuum fluorescent display
(VED) devices. Among the various types of flat display
devices, LCD devices have been commonly used to replace
cathode ray tube (CRT) devices due to the LCD device’s thin
profile, light weight, and low power consumption. In addi-
tion to mobile-type LCD devices, such as displays for
notebook computers, LCD devices have been developed for
use as computer monitors and televisions.

[0006] Despite various technical developments within the
LCD technology field, image quality enhancement of the
LCD devices has been lacking in comparison to other
features and advantages of the LCD devices. In order to use
LCD devices as general display devices, the LCD devices
must be able to produce high quality images, such as high
resolution and luminance, with large-sized screens, while
still maintaining their light weight, thin profile, and low
power consumption.

[0007] In general, an LCD device includes an LCD panel
for displaying images, and a driving part for supplying
driving signals to the LCD panel. The LCD panel includes
first and second glass substrates bonded to each other having
a predetermined interval therebetween, wherein a liquid
crystal material is injected between the first and second glass
substrates. The first glass substrate (i.e, TFT array substrate)
includes a plurality of gate and data lines, a plurality of pixel
electrodes, and a plurality of thin film transistors (TFTs).
The plurality of gate lines are formed on the first glass
substrate at fixed intervals, and the plurality of data lines are
formed perpendicular to the plurality of gate lines at fixed
intervals. Then, the plurality of pixel electrodes are arranged
in a matrix-type configuration and are each formed within
pixelregions defined by crossings of the plurality of gate and
data lines. The plurality of TFTs are switched ON/OFF
according to signals transmitted along the gate lines in order
to convey signals transmitted along the data lines to the pixel
electrodes. The second glass substrate (ie., color filter
substrate) includes a black matrix layer that excludes light
from regions except for the pixel regions of the first sub-
strate, R/G/B color filter layers for producing colored light,
and a common electrode to produce images in combination
with the pixel electrode.

1. Field of the Invention

2. Discussion of the Related Art
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[0008] The LCD device is driven according to optical
anisotropy and polarizability of liquid crystal molecules in
the liquid crystal material, wherein the liquid crystal mol-
ecules are aligned by their long and thin shapes. Accord-
ingly, an induced electric field is supplied to the liquid
crystal material for controlling alignment directions of the
liquid crystal molecules. For example, if the alignment
direction of the liquid erystal molecules is controlled by the
induced electric field, light is polarized and changed due to
the optical anisotropy of the liquid crystal material, thereby
displaying images. Presently, Active-Matrix type LCD
devices are being developed that include arrangements of
TFTs and pixel electrodes connected thereto in a matrix-
configuration to provide high resolution and improved
image quality.

[0009] FIG. 1 is a perspective view of an LCD device
according to the related art. In FIG. 1, an LCD device
includes lower and upper substrates 1 and 2, and a liquid
crystal layer 3 formed by injecting liquid ecrystal material
between the lower and upper substrates 1 and 2. The lower
substrate 1 includes a plurality of gate lines 4 disposed along
one direction at fixed intervals, a plurality of data lines 5
perpendicular to the gate lines 4 to define pixel regions P,
pixel electrodes 6 in the pixel regions P defined by crossing
the gate and data lines 4 and 5, and TFTs T at respective
crossing portions of the gate and data lines 4 and 5. The
upper substrate 2 includes a black matrix layer 7 for pre-
venting light leakage on portions except the pixel regions P,
RIG/B color filter layers 8 for producing colored light, and
a common electrode 9 for producing images in combination
with the pixel electrode 6.

[0010] Although not shown, the TFT T includes a gate
electrode protruding from the gate line 4, a gate insulating
layer formed along an entire surface of the substrate, an
active layer on the gate insulating layer above the gate
electrode, a source electrode protruding from the data line 5,
and a drain electrode being opposite to the source electrode.
The pixel electrode 6 is formed of transparent conductive
metal having high light transmittance, such as indium-tin-
oxide (ITO). In the LCD device, liquid crystal molecules of
the liquid crystal layer 3 positioned on the pixel electrode 6
are aligned by signals supplied via the TFT T, whereby
images are displayed by controlling light transmittance due
to the alignment of the liquid crystal molecules of the liquid
crystal layer 3.

[0011] FIG. 2 is a graph showing a relationship between
temperature and dielectric constant of liquid crystal material
according to the related art. In FIG. 2, as temperature
increases, dielectric constant &(™) of the liquid crystal
molecules along the short axis (minor axis) increases, and
dielectric constant &(//) of the liquid crystal molecules along
the long axis (major axis) decreases, thereby increasing
dielectric anisotropy. In addition, as the temperature
increases, modulus of elasticity of the liquid crystal material
decreases. Accordingly, the decrease in the modulus of
elasticity and the dielectric anisotropy of the liquid crystal
material results in difficulties in aligning the liquid crystal
molecules along predetermined directions during applica-
tion of voltages when the temperature of the LCD panel is
high.

[0012] In FIG. 2, the diclectric constant of the liquid
crystal material is at a normal temperature of 20° C., or
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more. Although not shown, if the temperature of the LCD
panel is reduced to below 0° C., some of the liquid crystal
material within the LCD panel is changed into a crystalline
state, thereby deteriorating fluidity of the liquid crystal
material. Accordingly, when applying the voltages, it is
difficult to obtain an alignment state of the liquid crystal
molecules along a desired direction. For example, when the
liquid erystal material of the LCD panel is maintained at
relatively high or low temperatures, control of the alignment
of the liquid crystal molecules becomes difficult before and
after application of the voltage. Thus, measuring and com-
pensating for operational temperatures of the LCD panel
must be performed.

[0013] Generally, the LCD device displays images by
using the liquid crystal material having an intermediate state
somewhere between the fluid state and the solid state. For
example, the LCD device displays the images due to main-
taining the liquid crystal material in the fluid state by using
the optical anisotropy of the liquid crystal material. Accord-
ingly, the light transmittance of the liquid crystal material is
changed according to the operation temperature of the LCD
device, wherein the liquid crystal material has the highest
light transmittance at a temperature of about 20° C.

[0014] FIG. 3 is a graph showing a relationship between
temperature and drain current when turning OFF a TFT
according to the related art, and FIG. 4 is a graph showing
a relationship between temperature and drain current when
turning ON a TFT according to the related art. In FIG. 3,
during the turn OFF state of the TFT, wherein the TFT
supplies a constant gate voltage (-10V) to a gate, a drain
current value increases non-linearly and the temperature of
the TFT increases slightly. In FIG. 4, during the turn ON
state of the TFT, wherein the TFT supplies a constant gate
voltage (20V) to a gate, a drain current value linearly
increases as the temperature increases. When the drain
current flow exceeds a predetermined value, a pixel elec-
trode connected to the TFT is turned ON. Accordingly, as the
temperature of the TFT increases, the drain current
increases, thereby turning ON the pixel electrode even
though the applied gate voltage decreases at increased
temperatures.

[0015] TFT-LCD devices for Car Navigation System
(CNS) or for military equipment require wide operational
temperature ranges for proper operation. Accordingly, since
the current for turning ON/OFF the TFT increases as the
temperature increases, information may, or may not be
displayed by the TFT-LCD devices. One solution includes
determining a capacitance of a storage capacitor of the pixel
due to the operational temperature characteristics of the turn
OFF current. Accordingly, since the LCD device has differ-
ent driving characteristics according to changes in opera-
tional temperatures of the LCD device, a temperature sensor
for sensing the temperature of the LCD panel is provided at
an exterior portion of the LCD panel. However, providing
the temperature sensor an the exterior of the LCD panel
makes it difficult to sense the precise temperature of the
LCD panel. In addition, since both the LCD panel and the
temperature sensor are relatively expensive components, the
temperature sensor is commonly produced inexpensively in
order to reduce manufacturing costs.

SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention is directed to an
LCD device and a method of fabricating an LCD device that
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substantially obviates one or more problems due to limita-
tions and disadvantages of the related art.

[0017] An object of the present invention is to provide an
LCD device to measure an operational temperature of an
LCD panel.

[0018] Another object of the present invention is to pro-
vide a method of fabricating an LCD device to measure an
operational temperature of an LCD panel.

[0019] Additional features and advantages of the inven-
tion will be set forth in part in the description which follows,
and in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0020] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described, a liquid crystal display device
includes a liquid crystal display panel having an effective
area and a non-display area, and a temperature sense pattern
provided within the non-display area of the liquid crystal
display panel.

[0021] In another aspect, a liquid crystal display device
includes a liquid crystal display panel having an image
display area and a non-display area, and a temperature sense
pattern provided within the non-display area of the liquid
crystal display panel, the temperature sense pattern having a
thin film transistor structure.

[0022] In another aspect, a method of fabricating a liquid
crystal display device includes forming a temperature sense
pattern provided within a non-display area of a liquid crystal
display panel.

[0023] In another aspect, a method of fabricating a liquid
crystal display device includes forming a temperature sense
pattern provided within a non-display area of a liquid crystal
display panel, the temperature sense pattern having a thin
film transistor structure.

[0024] Tt 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

[0025] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0026] FIG. 1 is a perspective view of an LCD device
according to the related art;

[0027] FIG. 2 is a graph showing a relationship between
temperature and dielectric constant of liquid crystal material
according to the related art;

[0028] FIG. 3 is a graph showing a relationship between
temperature and drain current when turning OFF a TFT
according to the related art;
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[0029] FIG. 4 is a graph showing a relationship between
temperature and drain current when turning ON a TFT
according to the related art;

[0030] FIG. 5 is a plan view of an exemplary LCD device
according to the present invention;

[0031] FIG. 6 is a plan view of another exemplary LCD
device according to the present invention,

[0032] FIG. 7 is a schematic circuit diagram of an exem-
plary temperature sense pattern of FIG. 6 according to the
present invention; and

[0033] FIG. 8 is a graph showing a relationship between
gate voltage and drain current of a TFT due to temperature
change of the transistor of FIG. 7 according to the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0034] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0035] FIG. 5 is a plan view of an exemplary LCD device
according to the present invention. In FIG. 5, an LCD
device may include a temperature sense pattern 30 of a metal
material within a non-display area of an LCD panel. The
LCD device may include an upper substrate 10 having a
color filter array, a lower substrate 20 having a TFT array,
and a liquid crystal layer (not shown) between the upper and
lower substrates 10 and 20. The lower substrate 20 may
include portions for a gate driver 22 and a data driver 24,
whereby a corresponding margin along a circumference of
the lower substrate 20 may be provided. As a result, the
lower substrate 20 may be larger than the upper substrate 10
according to the margin. Then, a sealant (not shown) may be
formed along the circumference of a bonding portion (cor-
responding to the upper substrate area) for the upper and
lower substrates 10 and 20. Next, the upper and lower
substrates 10 and 20 may be bonded to each other with a cell
gap therebetween. In FIG. 5, a dotted line portion inside the
sealant may function as an active region for forming a pixel
region.

[0036] InFIG. 5, the temperature sense pattern 30 may be
formed within the non-display area of the LCD panel, and
may be formed during a formation process of the gate and/or
data lines. Accordingly, the temperature sense pattern 30
may be formed of the same material as that of the gate and/or
data lines on the LCD panel. In addition, the temperature
sense pattern 30 may be simultaneously formed of the same
layer material(s) as that of the gate and/or data lines. For
example, the gate and/or data lines and the temperature
sense pattern 30 may be formed of at least one of chrome Cr,
aluminum Al, tungsten W, tantalum Ta, copper Cu, and
molybdenum Mo, or alloys thereof. Thus, an additional
process for forming the temperature sense pattern 30 may
not be required.

[0037] In addition, it may be possible to form the tem-
perature sense pattern 30 by changing a corresponding mask
pattern. When forming the gate and/or data lines with the
same layer material, the temperature sense pattern 30 may be
patterned by partially changing the mask of one of the
corresponding gate and/or data lines. Selecting the desired
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same layer material may include consideration of material
resistivity and temperature change linear coefficient of the
material. For example, the material may be selected based
upon increasing resistivity values due to corresponding
temperature changes. Then, after obtaining the resistivity
values corresponding to the current values, the temperature
corresponding to the resistivity value may be measured.
Table 1 shows resistivity values (p,,) of the various mate-
rials at a temperature of 20° C., and resistivity temperature
coefficients (ct).

TABLE 1

Resistivity

(P20) Resistivity temperature coefficient (ct) Material
1.62 x 1078 41 %1073 Silver (Ag)
1.69 x 1078 43 x 107 Copper (Cu)
2.75 x 107® 44 x107° Aluminum (Al)
9.68 x 107® 6.5 x 1072 Iron (Fe)

[0038] Accordingly, a first side of the temperature sense

pattern 30 may be connected to a predetermined signal input
part, and a second side of the temperature sense pattern 30
may be connected to a current or voltage detecting part 35.
Thus, it may be possible to detect the current or voltage
values at the second side of the temperature sense pattern 30
according to the signal input supplied to the first side of the
temperature sense pattern 30. The temperature sense pattern
30 may function as a resistance source, wherein the resis-
tivity may be changed by the temperature of the temperature
sense pattern 30.

[0039] The LCD device may measure temperature using
one of two methods. During a first method, when a prede-
termined DC voltage value is supplied to the first side of the
temperature sense pattern 30, the current detecting part 35
may be connected to the second side of the temperature
sense pattern 30, thereby producing a current value accord-
ing to the temperature. Then, the resistance of the current
detecting part 35 may be calculated as the outputted current
value and the supplied DC voltage value. For example:

R=V/I

[0040] wherein “V” is the DC voltage value supplied to
the temperature sense pattern, and “I” is the current value.
By using characteristics of changes of the resistivity, the
temperature may be sensed by measuring the resistivity. The
relationship between the resistance and the resistivity may
be:

[0041] and the relationship between the resistivity and the
temperature may be:

p=po(1+aAT),

[0042] wherein “p” is the resistivity of the temperature
sense pattern, “A” is the length of the temperature sense
pattern, “A” is the area of the temperature sense pattern,
“po” is the resistivity at the temperature of 0° C., “o” is the
resistivity temperature coefficient, and “AT” is the tempera-
ture change.
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[0043] Accordingly, the resistivity linearly increases
according to the temperature change, and each material has
the specific resistivity temperature coefficient. That is, if the
type of material of the temperature sense pattern is known
and the input/output values of the temperature sense pattern
are known, it may be possible to sense the temperature
change. The relationship between the temperature of the
temperature sense pattern may be obtained with reference to
the relationships between the resistance and resistivity and
the resistivity and temperature, such as:

[0044] wherein “V” is the DC voltage supplied to the
temperature sense pattern, “A” is an area of the temperature
sense pattern, “A” is a length of the temperature sense
pattern, “I” is the produced current value, “c” is a linear
resistivity coefficient, and “p,” is a resistivity of the tem-
perature sense pattern at a temperature of 0° C. When
calculating the temperature on the basis of the resistivity
value, the current detecting part 35 may be connected to a
controller (not shown) of the LCD panel, so that the con-
troller of the LCD panel may calculate the temperature.

[0045] During a second method, when a predetermined
DC voltage value is applied to a first side of the temperature
sense pattern 30, the current detecting part 35 may be
connected to a second side of the temperature sense pattern
30, thereby producing and sensing the voltage value accord-
ing to the temperature state. In this case, after calculating the
resistance of the temperature sense pattern 30 on the basis of
the output voltage value and the supplied current value, the
temperature change may be calculated according to a resis-
tance value, such as

R=VII,

[0046] wherein “V” is the voltage value outputted from
the temperature sense pattern, and “I” is the supplied current
value.

[0047] Similar to the first temperature measure method,
the second temperature measure method may include the
current detecting part 35 provided at an output side of the
temperature sense pattern 30 and connected to the controller
(not shown) of the LCD panel so that the controller of the
LCD panel may calculate the temperature. In order to predict
the temperature change of the LCD panel, the temperature
sense pattern 30 may be provided at an interior portion of the
LCD panel. For example, the temperature sense pattern 30
may be provided within the non-display area outside the
active region to prevent any interruption for displaying
images.

[0048] According to the present invention, the temperature
sense pattern 30 may be formed during a metal line forma-
tion process of the gate and/or data lines. For example, when
patterning the metal lines on the lower substrate 20, the
temperature sense pattern 30 may be formed as a dummy
pattern within the non-display area of the lower substrate 20.
Accordingly, by using the linear relationship between resis-
tance characteristics of the metal and temperature, the tem-
perature sense pattern may detect the resistance value of the
dummy pattern from a controller of the LCD panel, and then
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may measure the temperature corresponding to the detected
resistance value. Thus, the metal material(s) may have
different resistivity values, wherein the resistivity may be a
unique characteristic of the metal material(s). When using a
single metal material, it may be possible to obtain the
resistivity of the corresponding metal by sensing the resis-
tance change according to the temperature change, whereby
it may be used as information for deciding the kind of metal
to be used. At this time, the temperature sense pattern 30
may have a predetermined length “A” and a predetermined
area “A” in order to measure the resistivity “p.”

[0049] Although the temperature sense pattern 30 is
shown to have a rectangular shape, it may be formed having
various shapes. Accordingly, the temperature sense pattern
30 may be provided with the LCD device such that the
components of the lower substrate 20 may have changeable
driving characteristics according to temperature sensitivity
of the liquid crystal material of the LCD panel. Thus, the
controller of the LCD panel connected to the current or
voltage detecting part 35 may measure the temperature
through the temperature sense pattern 30, and may perform
a temperature compensation when detecting an unacceptable
temperature state. For example, when the temperature of the
LCD panel is unacceptably low or high, it may be possible
to compensate for the temperature of the LCD panel by
using a heating or cooling system.

[0050] FIG. 6 is a plan view of another exemplary LCD
device according to the present invention, and FIG. 7 is a
schematic circuit diagram of an exemplary temperature
sense pattern of FIG. 6 according to the present invention.
In FIG. 6, an LCD device may include a temperature sense
pattern 40 of a TFT-type structure within a non-display area
of an LCD panel.

[0051] InFIG. 7, the temperature scnse pattern 40 may be
provided between a source terminal S having a source
voltage Vsd and a grounding drain terminal D. Accordingly,
the temperature sense pattern 40 may be controlled by
application of a gate voltage Vg to a gate terminal G. Then,
the temperature sense pattern 40 may be connected to a
current detecting part 45 controlled by a controller (not
shown) of the LCD panel to sense a drain current Id flowing
through the drain terminal D when supplying input voltage
signals Vsd and Vg.

[0052] Similar to the LCD device of FIG. 5, the LCD
device of FIG. 6 may include an upper substrate 10 having
a color filter array, a lower substrate 20 having a TFT array,
and a liquid crystal layer (not shown) between the upper and
lower substrates 10 and 20. The lower substrate 20 may
include portions for a gate driver 22 and a data driver 24,
wherein it may be necessary to provide a margin along a
circumference of the lower substrate 20. As a result, the
lower substrate 20 may be larger than the upper substrate 10
due to the margin.

[0053] Then, a sealant (not shown) may be formed along
the circumference of a bonding portion (corresponding to
the upper substrate area) for the upper and lower substrates
10 and 20, and the upper and lower substrates 10 and 20 may
be bonded to each other with a cell gap therebetween. In
FIG. 6, a dotted line portion within the sealant may function
as an active region for forming a pixel region, and a portion
exterior to the active region may function as a non-display
area of the LCD panel.
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[0054] In FIG. 6, a temperature sense pattern 40 may be
provided within the non-display area of the LCD panel, and
may be formed during the process for forming the TFT.
Accordingly, additional processes for forming the tempera-
ture sense pattern 40 may not be necessary. For example, the
temperature sense pattern 40 may be simultaneously formed
during the process for forming a gate line, a semiconductor
layer, and a data line of the TFT. Thus, it may be possible to
form the temperature sense pattern 40 by changing a corre-
sponding mask pattern used for forming the lower substrate

20.

[0055] The input voltage signals Vsd and Vg may be
supplied from the gate driver 22 and the source driver 24 to
the gate terminal G and the source terminal S of the
temperature sense pattern 40. In addition, the same voltage
signal (Vg=Vsd) may be supplied to the gate terminal G and
the source terminal S from the gate driver 22. Accordingly,
the temperature sense pattern 40 may be provided for
measuring a temperature change due to the drain current Id
output by the input voltage signals Vg and Vsd. Thus, the
temperature sense pattern 40 may be maintained in a con-
tinuously ON state by supplying the gate voltage Vg and the
source voltage Vsd within specific values to sense the drain
current Id, thereby measuring the temperature changes of the
LCD panel.

[0056] The gate voltage Vg and the source voltage Vsd
may be supplied through the gate driver 22 and the source
driver 24, respectively. Accordingly, it may be difficult to
process the line connection between the temperature sense
pattern 40 and the corresponding driver 22 and 24 to supply
additional signals. Thus, as shown in FIG. 6, it is preferable
to connect the temperature sense pattern 40 with the gate
driver 22 or the data driver 24 by a single conductive line.

[0057] FIG. 8 is a graph showing a relationship between
gate voltage and drain current of a TFT due to temperature
change of the transistor of FIG. 7 according to the present
invention. In FIG. 8, the output of the drain current Id may
be shifted by the temperature change for supplying the gate
voltage Vg of the transistor, which comprises gate G, source
S, and drain D. Accordingly, when the voltage supplied to
the drain terminal of the transistor remains constant at 15V,
the gate voltage-drain current curve at the corresponding
temperatures of 25° C., 50° C., 75° C., and 90° C. Thus, as
the temperature increases from a low state to a high state, the
gate voltage-drain current curve may shift upwardly.

[0058] In FIG. 7, after supplying the gate voltage Vg and
the source voltage Vsd at 15V, the drain current Id may be
measured to determine the corresponding temperature. In
addition, the current detecting part 45 may be connected to
a controller of the LCD panel, whereby the controller of the
LCD panel may measure the temperature corresponding to
the drain current, and may perform temperature compensa-
tion. For example, if the controller of the LCD panel
connected to the current detecting part 45 through the
temperature sense pattern 40 detects an unacceptable tem-
perature of the LCD panel, the controller may perform the
temperature compensation. Thus, if the temperature of the
LCD panel is unacceptably low or high, it may be possible
to compensate for the temperature of the LCD panel by
using a heating system or a cooling system.

[0059] According to the present invention, a temperature
sense pattern may be provided as a dummy metal pattern, or
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may be provided as a TFT-type structure. In addition, the
temperature sense patterns may be provided at an interior of
the LCD panel, whereby the temperature sense patterns may
be formed during the process of forming the lower substrate.
As a result, it may be possible to form the temperature sense
patterns using simplified processing and at lower production
COSts.

[0060] According to the present invention, a temperature
sense pattern may be additionally provided at an interior of
the LCD panel, whereby additional component at an exterior
of an LCD panel to measure the temperature thereof may not
be necessary. In addition, by using a material having a linear
resistivity change characteristics according to temperature, it
may be possible to measure the precise temperature change
of the LCD panel. Furthermore, it may be possible to form
a temperature sense pattern by changing a corresponding
mask pattern without any additional processes.

[0061] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display device and method of fabricating the
same of the present invention without departing from the
spirit of scope of the claims. Thus, it is intended that the
present invention cover 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 display panel having an effective area and
a non-display area; and

a temperature sense pattern provided within the non-

display area of the liquid crystal display panel.

2. The device according to claim 1, wherein the liquid
crystal display panel includes a plurality of gate lines and
data lines, and the temperature sense pattern is formed of the
same material as one of the gate lines and the data lines.

3. The device according to claim 2, wherein the tempera-
ture sense pattern is formed on a same layer as one of the
gate lines and the data lines.

4. The device according to claim 2, wherein the tempera-
ture sense pattern includes at least one of chrome Cr,
aluminum Al, tungsten W, tantalum Ta, copper Cu, molyb-
denum Mo, and an alloy thereof.

5. The device according to claim 1, wherein the tempera-
ture sense pattern is connected to a current detection system.

6. The device according to claim 5, wherein a first side of
the temperature sense pattern receives a DC voltage from an
external source, and a second side of the temperature sense
pattern produces a current value.

7. The device according to claim 6, wherein the current
detection system is connected to a controller of the liquid
crystal display panel.

8. The device according to claim 7, wherein the controller
measures a temperature corresponding to the current value
produced by the current detection system having a relation-
ship of:
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wherein “V” is the DC voltage supplied to the temperature
sense pattern, “A” is an area of the temperature sense
pattern, “A” is a length of the temperature sense pattern, “I”
is the produced current value, “o” is a linear resistivity
coefficient, and “p,” is a resistivity of the temperature sense
pattern at a temperature of 0° C.

9. The device according to claim 1, wherein the tempera-
ture sense pattern is connected to a voltage detection system
of receiving a current value from an external source and for
producing a voltage value.

10. The device according to claim 9, wherein the voltage
detection system is connected to a controller of the liquid
crystal display panel.

11. The device according to claim 10, wherein the con-
troller measures a temperature corresponding to the voltage
value produced by the voltage detection system having a
relationship of:

wherein “V” is the DC voltage supplied to the temperature
sense pattern, “A” is an area of the temperature sense
pattern, “A” is a length of the temperature sense pattern, “I”
is the produced current value, “a” is a linear resistivity
coefficient, and “p,” is a resistivity of the temperature sense
pattern at a temperature of 0° C.

12. The device according to claim 1, wherein a tempera-
ture change is determined by measuring a length change of
the temperature sense pattern.

13. The device according to claim 12, wherein the tem-
perature change is determined by the relationship of:

(h=o)/s

wherein “A” is the length of the temperature sense pattern
at a first temperature, “A,” is the length of the tem-
perature sense pattern at a temperature of 0° C., and “p”
is the length change linear coefficient of a material of
the temperature sense pattern.

14. A liquid crystal display device, comprising:

a liquid crystal display panel having an image display area
and a non-display area; and

a temperature sense pattern provided within the non-
display area of the liquid crystal display panel, the
temperature sense pattern having a thin film transistor
structure.

15. The device according to claim 14, wherein the tem-
perature sense pattern is formed during a same process of
forming a thin film transistor within image display are of the
liquid crystal display panel.

16. The device according to claim 15, wherein the thin
film transistor structure of the temperature sense pattern
includes gate and source terminals that receive signals from
a driving part of the liquid crystal display panel.

17. The device according to claim 16, wherein an output
of a drain current is shifted by a temperature change by
application of a gate voltage to the gate terminal.

18. The device according to claim 14, wherein the thin
film transistor structure of the temperature sense pattern
includes gate and source terminals that receive the same
signals from the driving part of the liquid crystal display
panel.
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19. The device according to claim 14, wherein the tem-
perature sense pattern is connected to a current detection
system that receives a DC voltage value from an external
source, and produces a current value.

20. The device according to claim 19, wherein the current
detection system is connected to a controller of the liquid
crystal display panel.

21. The device according to claim 19, wherein the con-
troller senses a temperature corresponding to the current
value produced from the current detection system.

22. A method of fabricating a liquid crystal display
device, comprising:

forming a temperature sense pattern provided within a

non-display area of a liquid crystal display panel.

23. The method according to claim 22, wherein the liquid
crystal display panel includes a plurality of gate lines and
data lines, and the temperature sense pattern is formed of the
same material as one of the gate lines and the data lines.

24. The method according to claim 23, wherein the
temperature sense pattern is formed on a same layer as one
of the gate lines and the data lines.

25. The method according to claim 22, wherein the
temperature sense pattern includes at least one of chrome Cr,
aluminum Al, tungsten W, tantalum Ta, copper Cu, molyb-
denum Mo, and an alloy thereof.

26. The method according to claim 22, further comprising
connecting the temperature sense pattern to a current detec-
tion system.

27. The method according to claim 26, wherein a first side
of the temperature sense pattern receives a DC voltage from
an external source, and a second side of the temperature
sense pattern produces a current value.

28. The method according to claim 27, further comprising
connecting the current detection system to a controller of the
LCD panel.

29. The method according to claim 28, wherein the
controller measures a temperature corresponding to the
current value produced by the current detection system
having a relationship of:

wherein “V” is the DC voltage supplied to the temperature
sense pattern, “A” is an area of the temperature sense
pattern, “A” is a length of the temperature sense pattern, “I”
is the produced current value, “o”” is a linear resistivity
coefficient, and “p,” is a resistivity of the temperature sense

pattern at a temperature of 0° C.

30. The method according to claim 22, further comprising
connecting the temperature sense pattern to voltage detec-
tion system for receiving a current value from an external
source and for producing a voltage value.

31. The method according to claim 30, wherein the
voltage detection system is connected to a controller of the
LCD panel.

32. The method according to claim 31, wherein the
controller measures a temperature corresponding to the
voltage value produced by the voltage detection system
having a relationship of:
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wherein “V” is the DC voltage supplied to the temperature
sense pattern, “A” is an area of the temperature sense
pattern, “A” is a length of the temperature sense pattern, “I”
is the produced current value, “o” is a linear resistivity
coefficient, and “p,” is a resistivity of the temperature sense
pattern at a temperature of 0° C.

33. The method according to claim 22, wherein a tem-
perature change is determined by measuring a length change
of the temperature sense pattern.

34. The method according to claim 33, wherein the
temperature change is determined by the relationship of:

(=ho)/B,

wherein “A” is the length of the temperature sense pattern
at a first temperature, “A,” is the length of the tem-
perature sense pattern at a temperature of 0° C., and “p”
is the length change linear coefficient of a material of
the temperature sense pattern.

35. A method of fabricating a liquid crystal display

device, comprising:

forming a temperature sense pattern provided within a
non-display area of a liquid crystal display panel, the
temperature sense pattern having a thin film transistor
structure.

May 5, 2005

36. The method according to claim 35, wherein the
temperature sense pattern is formed during a same process
of forming a thin film transistor within an image display are
of the liquid crystal display panel.

37. The method according to claim 36, wherein the thin
film transistor structure of the temperature sense patiern
includes gate and source terminals that receive signals from
a driving part of the LCD panel.

38. The method according to claim 37, wherein an output
of a drain current is shifted by a temperature change by
application of a gate voltage to the gate terminal.

39. The method according to claim 35, wherein the thin
film transistor structure of the temperature sense pattern
includes gate and source terminals that receive the same
signals from the driving part of the LCD panel.

40. The method according to claim 35, further comprising
connecting the temperature sense pattern to a current detec-
tion system that receives a DC voltage value from an
external source, and produces a current value.

41. The method according to claim 40, further comprising
connecting the current detection system to a controller of the
LCD panel.

42. The method according to claim 41, wherein the
controller senses a temperature corresponding to the current
value produced from the current detection system.
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