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SNK 103-1284
ABSTRACT OF THE DISCLOSURE

A liquid crystal display device includes a liquid crystal panel, a protection panel arranged
a predetermined distant from the liquid crystal panel, and a flow control device to impart
turbulence to an air flow in a channel, which is defined between the liquid crystal panel and the
protection panel.
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CLAIMS
What is claimed is:

1. A liquid crystal display device, comprising:

a liquid crystal panel;

a protection panel arranged a predetermined distance from the liquid crystal panel; and
a flow control device to impart turbulence to an air flow in a channel, which is defined

between the liquid crystal panel and the protection panel.

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

the flow control device comprises a cooling fan to blow air to the channel;

the channel comprises an air inlet to receive air and an air outlet to discharge the air
received from the channel; and

the cooling fan is located near the air inlet.

3. The liquid crystal display device according to claim 2, wherein the flow control
device further comprises:

a temperature sensor to measure a temperature of air having passed through the
channel; and

a flow rate controller to regulate a flow rate of air blown from the cooling fan according to

a signal transmitted from the temperature sensor.

4. The liquid crystal display device according to claim 3, wherein:
the flow rate controller regulates the flow rate of air in the cooling fan such that the air in

the channel has a controlled flow velocity in a range of 4 to 14m/s.

5. The liquid crystal display device according to claim 2, wherein:
each of the air inlet and the air outlet is provided with a dust filter to remove foreign

materials from the air.
6. The liquid crystal display device according to claim 1, wherein:

the channel defined between the liquid crystal panel and the protection panel has a

spacing distance in a range of 5 to 25mm.
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SNK 103-1284

7. The liquid crystal display device according to claim 1, further comprising:
a housing enclosing the liquid crystal panel,
wherein the protection panel is made of a transparent material and is entirely located at

a front side of the housing.

8. The liquid crystal display device according to claim 1, further comprising:

a backlight unit and a circuit board, both provided at a rear side of the liquid crystal
panel; and a rear panel spaced apart from the backlight unit and the circuit board, wherein:

the air emerging from the channel, which is defined between the protection panel and
the liquid crystal panel, flows via another channel formed by the backlight unit and the circuit

board so as to remove heat generated from the backlight unit and the circuit board.

9. A liquid crystal display device, comprising:

a liquid crystal panel;

a protection panel arranged a predetermined distance from the liquid crystal panel; and

a flow control device to detect temperature variation caused by heat incident on a front
side of the liquid crystal panel, and to control a flow rate of air blowing toward a channel, which

is defined between the liquid crystal panel and the protection panel.

10. The liquid crystal display device according to claim9, wherein:

the flow control device has a flow rate controller to regulate the flow rate of the air such
that air in the channel has a flow velocity of not less than 4m/s when the channel defined
between the liquid crystal panel and the protection panel has a spacing distance in a range of 5

to 25mm.

11. The liquid crystal display device according to claim 10, wherein:
the flow control device further includes a temperature sensor to detect a temperature
variation of the air having passed through the channel, and the flow rate controller is operated

according to a signal transmitted from the temperature sensor.
12. Aliquid crystal display device, comprising:

a housing partitioned into upper and lower spaces;

a liquid crystal panel assembly arranged in the upper space; and

16

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 4 of 238



SNK 103-1284

an air conditioner arranged in the lower space to blow air to the liquid crystal assembly,

and to cool the liquid crystal assembly.

13. The liquid crystal display device according to claim 12, further comprising:
a flow control device to impart turbulence to the air being blown toward the liquid crystal

panel assembly, to cool the liquid crystal panel assembly.

14. The liquid crystal display device according to claim 13, wherein:
the housing includes a protection panel provided at a front side of the housing, and the
air conditioner includes a cooling fan to blow the air to a channel defined between the protection

panel and the liquid crystal panel assembly.

15. The liquid crystal display device according to claim 14, wherein the flow control
device further comprises:
a flow rate controller to regulate a flow rate of the air in the cooling fan such that the air

in the channel has a controlled flow velocity.

16. The liquid crystal display device according to claim 15, wherein:

the channel defined between the liquid crystal panel assembly and the protection panel
has a spacing distance in a range of 0.005 to 0.025m, and the flow rate controller regulates the
flow rate of the air in the cooling fan such that the flow velocity of air in the channel is

maintained at 4m/s or more.

17. The liquid crystal display device according to claim 15, wherein:
the flow control device further includes a temperature sensor to measure a temperature
of the air having passed through the channel, and to send a resulting signal to the flow rate

controller.
18. The liquid crystal display device according to claim 17, wherein:
the flow rate controller controls the cooling fan such that the flow velocity of the air in the

channel is maintained at 14m/s or less.

19. The liquid crystal display device according to claim 12, wherein the liquid crystal
panel assembly comprises:

17
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SNK 103-1284

a liquid crystal panel;
a backlight unit irradiate light to the liquid crystal panel; and

a circuit board to control the backlight unit and the liquid crystal panel.

20. A display device, comprising:

a liquid crystal panel to display an image;

a protection panel to protect the liquid crystal panel; and

a channel formed between the liquid crystal panel and the protection panel to pass air
therebetween to remove heat from a front side of the liquid crystal panel,

wherein a distance between the liquid crystal panel and the protection panel is in a range

of 5mm to 25mm.

21. A display device, comprising:

a liquid crystal panel to display an image;

a protection panel to protect the liquid crystal panel;

a channel formed between the liquid crystal panel and the protection panel; and

a flow control device to provide turbulent air in the channel to remove heat from a front

side of the liquid crystal panel.

22. The display device according to claim 21, wherein the flow control device
comprises:

a cooling fan to blow the air to the first channel;

a flow rate controller to regulate a flow rate of air in the cooling fan to control a flow
velocity of the air in the channel; and

a temperature sensor to measure temperature of the air having passed through the first

channel, and to send a resulting signal to the flow rate controller.

23. The display device according to claim 22, wherein a distance between the liquid
crystal panel and the protection panel is determined by a static pressure-flow rate curve of the
cooling fan.

24. A display device, comprising:

a housing;

a display assembly disposed inside the housing and spaced apart from the housing to

18
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SNK 103-1284
form front, top, and rear air flow channels in order; and

a flow control device to generate an air flow to flow air through the front, top and rear air

channels in order.

25. The display device according to claim 21, further comprising:

an air conditioner to generate a cooling air as the air flows.

19
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FIG. 4

d=0.004m
2 A%?k#ﬁ*ON FLOW VELOCITY IN CHANNEL [m/s]
[W/m?] 5 8 10 12 14 16
600 84.5 70.6 65.8 62.6 60.3 58.5
850 101 81.2 74.5 69.9 66.6 64.1
1100 17.5 91.9 83.1 77.2 73 69.7

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 11 of 238



FIG. 5

d=0.005m
RAS%_F“ON FLOW VELOCITY IN CHANNEL [m/s]
[W/m?] 4 6 8 10 12 14
600 88 74.7 67.8 63.6 60.8 58.7
850 105.9 87 77.3 71.4 67.3 64.4
1100 123.9 99.4 86.8 79.1 73.9 70

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 12 of 238



FIG. 6

d=0.025m

RA%?‘Z\%N FLOW VELOCITY IN CHANNEL [m/s]
[W/m*] 3 4 6 8 10
600 82 74.1 65.7 61.3 58.6
850 97 .4 86.2 74.4 68.1 64.2
1100 112.8 98.3 83 74.9 69.9
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FIG.7

d=0.03n
RAS%/%F'KON FLOW VELOCITY IN CHANNEL [m/s]
(W/m?] 3 4 6 8 10
600 82 74.1 65.8 61.4 58.7
850 97.4 86.3 74.5 68.3 64.3
1100 112.8 98.4 83.2 75.1 70
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FIG.9

FLOW SPACING DISTANCE, d [m] B
VEL([)ﬁ'/g' ' o.008 0.01 0.015 0.02 0.025
1 629 1259 1888 2517 3147
2 1259 2517 3776 5035 6293
3 1888 3776 5664 7559 9440
4 2517 5035 7562 10069 12587
5 3147 6293 9440 12587 15733
6 3776 7562 11328 15104 18880
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Inventor (If plural names are disied below} of the subject matter which is clamed and for which a patent is sought on the
invention entitled: ’

LIQUID CRYSTAL DISPLAY DEVICE
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[ was filed on e as United States Application Number or PCT Application Number
and was amended on (if applicable).
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claims, as amended by any amendment referred to above.
1 acknowledge the duty to disclose information which is material to patentability as defined in 37 CF.R. 7 1.56.
) hereby claim foreign priority benefit(s) under 35 U.S.C. ? 119(a)-(¢} of any foreign application(s) for patent or
inventor B certificate listed below and have also identified below any foreign application(s) for patent ot inventor 8
certificatc having a filing date before the application on which priority is claimed.

Prior Forcign Application(s) Priority NOT
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2008-55687 Republic of Korea o 13lune/2008 d
(Number) (Country) Day/Month/Year Filed

1 hereby claim the benefit under 35 U.S.C. ? 120 or ? 110(c) of any United States application(s), or 7 365(¢) of any
PCT International application designating the United States listed below and, insofar as the subject matter of each of
the claims of this application is not disclosed in the prior United States or PCT Imernational application(s) in the
manner provided by the first paragraph of 35 U.S.C. ¥ 112, ) acknowledge the duty 10 disclose information which is
material to patentability as defined in 37 C.F.R. ? 1.56 which became available between the filing date of the prior
apolication and the national or PCT Iniernational filing date of this application.

(Application Serial No.) - (Filing Dare) (Status-patented, peading, abundoned)

1 hereby appoint the attorneys and agents of Stanzione & Kim, 1.1.P under USPTO Customer No. 38,209 10 prosecule
the application and to transact all business in the Patent and Trademark Office connected therewith.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belicf are believed to be true; and further that these stalements were made with the knowledge that
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of
Title 18 of the United States Code and that such willful false stalements may jeopardize the validity of the application
or any patent issues thereon.

Full name of sole or first inventor: ‘ Jin Sub KIM
laventor § Signature -Ji“ fvlL KTV"" Date: 2009 { . l
Residence: Seongnamn-si, Korea Citizeoship: Republic of Korea

Mailing address: #702-202, Mujigaemacul-life Apt., Gumi-dong, Bundang-gu, Seongnam-si, Gyconggi-do, Republic
of Korea

Full name of second inventor: Jin Hyun CHO e
Inventor @ Signature: jr"\ H}I\M\ C[’{ﬂ : Date: A0 (? > ‘l s, ’

Residence: Scoul, Korea Citizenship: Republic of Korea
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TITLE OF THE INVENTION

LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority under 35 U.S.C. §119(a) from Korean Patent
Application No. 2008-0055687, filed on June 13, 2008 in the Korean Intellectual Property Office,

the disclosure of which is incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present general inventive concept relates to a liquid crystal display device, and,
more particularly, to a liquid crystal display device with a heat dissipation structure to cool a

liquid panel of the device.

2. Description of the Related Art

[0003] Liquid crystal display (LCD) devices are widely used in display applications such as
displays of meters for automobiles and/or construction equipment, laptop computers, mobile

phones, TVs, etc.

[0004] An LCD device generally includes a liquid crystal panel and a backlight unit (BLU) to
apply light to a rear side of the liquid crystal panel. The liquid crystal panel consists of a pair of
substrates which face each other with a liquid crystal layer interposed therebetween. The
backlight unit includes a light source to emit the light to the liquid crystal panel. Such light

source may include a cold cathode fluorescent tube, a light emitting diode (LED), and the like.

[0005] The light source in the backlight unit not only emits light but also generates heat to
cause degradation of liquid crystals. Therefore, the LCD device must include a heat dissipation
element to discharge or release the heat generated by the light source. The heat dissipation
element is typically located at a rear side relative to the liquid crystal panel, such that this

releases the heat generated from the BLU mounted on the rear side of the liquid crystal panel.

[0006] Thus, when the LCD device is used outdoors, a front side of the liquid crystal panel is
exposed to sunlight, leading to an increase in temperature and degradation of the panel.

Accordingly, the LCD device must only be used in a limited place, such as a room. That is,

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 37 of 238



SNK 103-1284

conventional LCD devices are not applicable to outdoor billboards to which sunlight energy is
incident for long periods of time.

[0007] In order to solve the problems described above due to limitations and disadvantages
of the related art, the present general inventive concept is directed an LCD device with a heat

dissipation structure to remove or release heat incident on a front side of a liquid crystal panel.

SUMMARY OF THE INVENTION

[0008] Additional aspects and utilities of the present general inventive concept will be set
forth in part in the description which follows and, in part, will be obvious from the description, or

may be learned by practice of the general inventive concept.

[0009] The foregoing and/or other aspects and utilities of the general inventive concept may
be achieved by providing a liquid crystal display (LCD) device including a liquid crystal panel, a
protection panel arranged a predetermined distance from the liquid crystal panel, and a flow
control device to impart turbulence to an air flow in a channel, which is defined between the

liquid crystal panel and the protection panel.
[0010] The flow control device may be a cooling fan to blow air to the channel.

[0011] The flow control device may also include a temperature sensor to detect a
temperature of air having passed through the channel, and a flow rate controller to regulate a
flow rate of the air blown from the cooling fan.

[0012] The flow control device may regulate a flow rate of air in the cooling fan, which in turn,

controls a flow velocity of air in the channel in a range of 4m/s to 14m/s.

[0013] The channel may be defined between the liquid crystal panel and the protection panel
and has a spacing distance in a range of 5 to 25mm.

[0014] The channel may be an air inlet to receive air and an air outlet to discharge the

received air from the channel. The cooling fan may be located near the air inlet.

[0015] Each of the air inlet and the air outlet may be provided with a dust filter to remove

foreign matter from the air.

[0016] The LCD device may include a backlight unit and a circuit board, both provided at the
rear side of the liquid crystal panel, and a rear panel spaced apart from the backlight unit and
the circuit board. The air passing through the channel, which is defined between the protection

panel and the liquid crystal panel, may flow via another channel formed by the backlight unit and
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the circuit board so as to remove heat generated from the backlight unit and the circuit board.

[0017] The foregoing and/or other aspects and utilities of the general inventive concept may
also be achieved by providing a liquid crystal display (LCD) including a liquid crystal panel, a
protection panel arranged a predetermined distance from the liquid crystal panel, and a flow
control device to detect a variation in temperature caused by heat incident on the front side of
the liquid crystal panel, and to control a flow rate of the air blowing toward a channel, which is

defined between the liquid crystal panel and the protection panel.

[0018] The flow control device may have a flow rate controller to regulate the flow rate of the
air such that air in the channel has a flow velocity of not less than 4m/s when the channel
defined between the liquid crystal panel and the protection panel has a spacing distance in the

range of 5 to 25mm.

[0019] The flow control device may also have a temperature sensor to detect a temperature
variation of the air having passed through the channel. The flow rate controller is operated by a

signal transmitted from the temperature sensor.

[0020] The foregoing and/or other aspects and utilities of the general inventive concept may
also be achieved by providing a liquid crystal display (LCD) device including a housing
partitioned into upper and lower spaces, a liquid crystal panel assembly arranged in the upper
space, and an air conditioner arranged in the lower space to blow air to the liquid crystal

assembly to cool the liquid crystal assembly.

[0021] The LCD device may also include a flow control device to impart turbulence to air
blowing toward the liquid crystal panel assembly and, thus, to cool the liquid crystal panel

assembly.

[0022] The housing may include a protection panel formed at the front side thereof, and the
air conditioner has a cooling fan to blow the air to a channel formed by the protection panel and

the liquid crystal panel assembly.

[0023] The flow control device may also have a flow rate controller to regulate a flow rate of

the air blown from the cooling fan such that the air in the channel has a controlled flow velocity.

[0024] The channel may be formed in a space between the liquid crystal panel assembly and
the protection panel by a spacing distance in the range of 0.005 to 0.025m (that is, 5 to 25mm).
The flow rate controller regulates the flow rate of the air in the cooling fan such that the flow

velocity of air in the channel may be maintained at 4m/s or more.
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[0025] The flow control device may also include a temperature sensor to measure a
temperature of the air having passed through the channel, and to send a resulting signal to the

flow rate controller.

[0026] The flow rate controller may control the cooling fan such that the flow velocity of the

air in the channel may be maintained at 14m/s or less.

[0027] The liquid crystal panel assembly includes a liquid crystal panel, a backlight unit to
irradiate light to the liquid crystal panel, and a circuit board to control the liquid crystal panel and
the backlight unit.

[0028] The foregoing and/or other aspects and utilities of the general inventive concept may
also be achieved by providing a display device including a liquid crystal panel to display an
image, a protection panel to protect the liquid crystal panel, and a channel formed between the
liquid crystal panel and the protection panel to pass air therebetween to remove heat from a
front side of the liquid crystal panel, wherein a distance between the liquid crystal panel and the

protection panel is in a range of 5mm to 25mm.

[0029] The foregoing and/or other aspects and utilities of the general inventive concept may
also be achieved by providing a display device including a liquid crystal panel to display an
image, a protection panel to protect the liquid crystal panel, a channel formed between the liquid
crystal panel and the protection panel, and a flow control device to provide turbulent air in the

channel to remove heat from a front side of the liquid crystal panel.

[0030] The flow control device may include a cooling fan to blow the air to the first channel, a
flow rate controller to regulate a flow rate of air in the cooling fan to control a flow velocity of the
air in the channel, and a temperature sensor to measure temperature of the air having passed

through the first channel, and to send a resulting signal to the flow rate controller.

[0031] Adistance between the liquid crystal panel and the protection panel may be

determined by a static pressure-flow rate curve of the cooling fan.

[0032] The foregoing and/or other aspects and utilities of the general inventive concept may
also be achieved by providing a display device including a housing a display assembly disposed
inside the housing and spaced apart from the housing to form front, top, and rear air flow

channels in order.

[0033] The display device may further include a flow control device to generate an air flow to

flow air through the front, top and rear air channels in order.

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 40 of 238



SNK 103-1284

[0034] The flow control device may include an air conditioner to generate a cooling air as the

air flows.

[0035] Each of the LCD devices with the constructions described above according to the
present general inventive concept has an advantage of not being degraded even when used

outdoors and, therefore, is effectively applicable regardless of location.

[0036] Furthermore, the cooling fan in the LCD device of the present general inventive
concept can be controlled depending on the outdoor environments, thereby possibly reducing

electric power consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] These and/or other aspects and utilities of the present general inventive concept will
become apparent and more readily appreciated from the following description of the

embodiments, taken in conjunction with the accompanying drawings of which:

[0038] FIG. 1 is a perspective view illustrating a liquid crystal display device according to an

embodiment of the present general inventive concept;

[0039] FIG. 2 is a side cross-sectional view illustrating the liquid crystal display device of FIG.
1;

[0040] FIG. 3 is a rear side view illustrating the liquid crystal display device of FIG. 1;

[0041] FIG. 4 illustrates a table for maximum temperatures of a liquid crystal with respect to
solar radiation at an outdoor temperature of 45°C and flow velocity of air in a first channel, when

the first channel is formed at a spacing distance of 0.004m;

[0042] FIG. 5illustrates a table for maximum temperatures of a liquid crystal with respect to
solar radiation at an outdoor temperature of 45°C and flow velocity of air in a first channel, when

the first channel is formed at a spacing distance of 0.005m;

[0043] FIG. 6 illustrates a table for maximum temperatures of a liquid crystal with respect to
solar radiation at an outdoor temperature of 45°C and flow velocity of air in a first channel, when

the first channel is formed at a spacing distance of 0.025m;

[0044] FIG. 7 illustrates a table for maximum temperatures of a liquid crystal with respect to
solar radiation at an outdoor temperature of 45°C and flow velocity of air in a first channel, when

the first channel is formed at a spacing distance of 0.03m;
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[0045] FIG. 8 is a graph illustrating a static pressure-flow rate curve of a typical cooling fan;

[0046] FIG. 9illustrates a table for Reynolds numbers with respect to different flow velocities

of air in a first channel depending on a spacing distance of the same; and

[0047] FIG. 10 is a cross sectional view illustrating a liquid crystal display device according to

another embodiment of the present general inventive concept.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0048] Reference will now be made in detail to embodiments of the present general inventive
concept, examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are described

below to explain the present general inventive concept by referring to the figures.

[0049] A description will be given of an exemplary embodiment of the present general

inventive concept with reference to FIGS. 1 to 3.

[0050] FIG. 1 is a perspective view illustrating a liquid crystal display device according to the
exemplary embodiment of the present general inventive concept. A display device, such as a flat

display panel or a PDP apparatus, can be used as the liquid crystal display device.

[0051] Asillustrated in FIG. 1, the liquid crystal display device includes a housing 10 and a
bottom plate 11 arranged beneath the housing 10 to support the same. The housing 10 includes
two opposite side panels 13, a top panel 14 to join the side panels 13, a protection panel 12
provided at a front side of the housing 10, and a rear panel 15 provided at a rear side of the
housing 10. The housing 10 is equipped with an LCD assembly 20 having a liquid crystal panel
21 therein. The protection panel 12 may be prepared using a transparent material such as glass
such that an image displayed by the liquid crystal panel 21 (as illustrated in FIG. 2) can be

viewed outside the housing 10.

[0052] FIG. 2is a side cross-sectional view and FIG. 3 is a rear perspective view illustrating

the liquid crystal display device illustrated in FIG. 1.

[0053] Asillustrated in FIGS. 2 and 3, the housing 10 is partitioned into upper and lower
spaces by a partition 16 built in the housing. There is a liquid crystal panel assembly 20 in the
upper space while an air conditioner 30 is arranged in the lower space. A display panel
assembly, such as a flat display assembly or a PDP assembly, can be used as the LCD
assembly 20. The liquid crystal panel 21 which displays an image is included in the liquid crystal
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panel assembly 20. The liquid crystal panel assembly 20 also includes a backlight unit 22
located at a rear side of the liquid crystal panel 21 to irradiate light thereto, and a circuit board
23 located at a rear side of the backlight unit 22 to control operation of the liquid crystal panel 21
and the backlight light 22. The air conditioner 30 includes an evaporator 31 and a cooling fan at
an upper portion thereof, as well as a compressor 33, a condenser 34 and an air blowing fan 35

at a lower portion thereof.

[0054] The liquid crystal panel assembly 20 is disposed such that the liquid crystal panel
assembly 20 is spaced apart from the protection panel 12 at the front side of the housing 10.
The liquid crystal panel assembly 20 is also spaced apart from the rear panel 15 at the rear side
of the housing 10. The liquid crystal panel assembly 20 is also spaced from the top panel 14 of
the housing 10. Accordingly, air in the housing 10 can pass through a first channel 41 defined
between the liquid crystal panel assembly 20 and the protection panel 12, a second channel 42
defined between the liquid crystal panel assembly 20 and the top panel 14 of the housing 10,
and a third channel 43 defined between the liquid crystal panel 20 and the rear panel 15. The
first channel 41 has a first distance D1, the second channel 42 has a second distance D2, and
the third channel 43 has a third distance D3. The third distance D3 may be different from the

first distance D1 and the second distance D2.

[0055] The partition 16 has an air outlet 18 at a rear portion thereof such that the upper
space and lower spaces of the housing 10 can communicate with each other. Therefore, the air
in the third channel 43 can move toward the evaporator 31. The partition 16 also has an air inlet
17 at a front portion thereof such that the upper and lower spaces of the housing 10
communicate with each other. As a result, air blown from the cooling fan 32 can move to the first

channel 41.

[0056] The cooling fan 32 has an exit 36 arranged at the air inlet 17 where air emerging from
the exit 36 passes through the first channel 41. Therefore, the air blown toward the first channel
41 by the cooling fan 32 is maintained at a relatively low temperature because it has already
passed through the evaporator 31. Accordingly, the air blown toward the first channel 41 by the
cooling fan 32 removes heat incident on the front side of the liquid crystal panel 21 and cools
the liquid crystal panel 21 while passing through the first channel 41. The heat incident on the
front side of the liquid crystal panel 21 may include solar radiation, heat transfer caused by a
variation in ambient temperature, and the like. After passing through the first channel 41, the air
passes through the second and third channels 42 and 43 in this order. In particular, the air

passing through the third channel 43 removes heat generated from the backlight unit 22 and the
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circuit board 23. After emerging from the third channel 43, the air is cooled again while passing
through the evaporator 31.

[0057] An air flow process in the housing 10 will be described in detail below: the cooled air
having passed through the evaporator 31 passes through the air inlet 17 by the cooling fan 32.
Next, the air sequentially passes through the first, second and third channels 41, 42 and 43.
Herein, the air removes the heat incident on the front side of the liquid crystal panel 21 while
passing through the first channel 41 as well as the heat generated from the backlight unit 22
and the circuit board 23 during passage through the third channel 43. Following this, the air
returns to the evaporator 31 through the air outlet 18.

[0058] Asis apparent from the description disclosed above, in the liquid crystal display
device of the present general inventive concept, the liquid crystal panel assembly 20 is disposed
in the upper space and the air conditioner 30 is disposed in the lower space of the housing 10,
so that the air conditioner 30 can cool the liquid crystal panel assembly 20. However, when the
liquid crystal display device is located outside and is continuously exposed to solar radiation
and, when the external temperature increases in the summer, the front side of the liquid crystal
panel 21 is heated and leads to a rapid increase in temperature of liquid crystals in the panel,
which in turn, results in degradation of liquid crystals. Therefore, a method may be devised that
improves performance of the air conditioner 30 to decrease the temperature of air blowing
toward the first channel 41 to prevent degradation of liquid crystals. However, in order to
improve the performance of the air conditioner 30, the air conditioner 30 must be enlarged,
which may result in increased manufacturing costs. Consequently, in consideration of various
requirements and manufacturing costs that inhibit the liquid crystal display device from being

infinitely enlarged, another approach to prevent degradation of liquid crystals is still required.

[0059] The LCD device of the present general inventive concept is configured such that the
air passing through the first channel 41 can sufficiently absorb the heat incident on the front side
of the liquid crystal panel 21, taking into consideration the fact that the degradation of liquid
crystals occurs due to the heat incident on the front side of the liquid crystal panel 21. Thus, if
the air passing through the first channel 41 is turbulent, the turbulent air flow can considerably
remove the heat incident on the front side of the liquid crystal panel 21, compared to a laminar
flow. One reason for this is presumed to be because the turbulent air flow has greater inertia
than the laminar flow to induce a variation of velocity over time, therefore, this abnormal flow
accelerates mixing in a boundary layer, resulting in improved momentum and heat transfer

performance.
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[0060] Hereinafter, a description will be given of a spacing distance “d” of the first channel 41
to generate a turbulent air flow in the first channel 41 and the flow velocity of air blown toward

the first channel 41 by the cooling fan 32.

[0061] FIG. 3 illustrates that the liquid crystal panel assembly 20 is fixed to the opposite side
panels 13 of the housing 10 by U-shaped coupling pieces 24. When fixing the liquid crystal
panel assembly 20 to the housing 10, the liquid crystal panel 21 may be located a spacing
distance “d” from the protection panel 12 and the spacing distance D1 is regulated in a range of
51to 25mm. If D1 is less than 5mm, the liquid crystal panel 21 has a high risk of damage where
the protection panel 12 fails due to an external impact. Alternatively, if D1 exceeds 25mm, the
protection panel 12 has a relatively high index of refraction, which may cause a problem that an

image displayed by the liquid crystal panel 21 cannot be clearly viewed.

[0062] FIGS. 4 to 7 illustrate tables of maximum temperatures of the LC with respect to solar
radiation at an outdoor temperature of 45°C and flow velocity of the first channel. In particular,
FIG. 4 illustrates the table when the spacing distance D1 of the first channel 41 is 0.004m and,
likewise, FIG. 5 illustrating a case that the spacing distance D1 of the first channel 41 is 0.005m,
FIG. 6 illustrating a case that the spacing distance D1 of the first channel 41 is 0.025m and FIG.

7 illustrating a case that the spacing distance D1 of the first channel 41 is 0.03m.

[0063] To consider that ambient temperature can reach a maximum of about 45°C under
typical outdoor environments and solar radiation generally ranges from 600 to 850 W/m2 with a
maximum of about 1100 W/m2, determining the flow velocity of air in the first channel 41 is
possible, which is required to prevent degradation of liquid crystals. It is generally known that
the liquid crystals are degraded at temperatures above 70 C. As such, the flow velocity of air in

the first channel 41 may be determined based on the above conditions.

[0064] Referring to FIGS. 4 and 5, if the first channel 41 has a spacing distance D1 of
0.004m, the air has a maximum flow velocity of 16m/s to prevent the degradation of liquid
crystals. Likewise, if the first channel 41 has a spacing distance D1 of 0.005m, the maximum
flow velocity of air to prevent the degradation of liquid crystals is 14m/s. Also, as illustrated in
FIGS. 6 and 7, the maximum flow velocity of air required to prevent the degradation of liquid
crystals is 10 m/s, which is substantially the same in cases that the first channel 41 has the

spacing distance D1 of 0.025m and 0.03m, respectively.

[0065] However, if the spacing distance D1 of the first channel 41 is too narrow, an excessive

pressure drop may occur while achieving a desired flow velocity of air. On the contrary, when
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the spacing distance D1 of the first channel 41 is too wide, an excessively high air flow rate may
be required to achieve the desired flow velocity of air. For a common LCD device where the
LCD device 21 has a size of 46 inches and the cooling fan 32 is a typical one, the spacing
distance D1 of the first channel 41 may be determined by a static pressure-flow rate curve of the

cooling fan 32.
[0066] FIG. 8 is a graph illustrating the static pressure-flow rate curve of a typical cooling fan.

[0067] With reference to FIG. 8, the spacing distance D1 of the first channel 41 where the
pressure drop is acceptable will hereinafter be described in more detail.

[0068] When the spacing distance D1 of the first channel 41 is 0.004m, the maximum flow
velocity of air required to prevent the degradation of liquid crystals is 16m/s. Herein, the

pressure drop may be calculated by the following equation 1:
[Equation 1]

AP = fo(LV?)/2Dy,

=622 Pa

wherein f is a coefficient of friction; pis density; L is the length of a liquid crystal panel; V is a

flow velocity; and Dh is a hydraulic diameter.

[0069] When the spacing distance D1 of the first channel 41 is 0.005m, the maximum flow
velocity of air required to prevent the degradation of liquid crystals is 14m/s. Herein, the

pressure drop may be calculated by the above equation 1, as follows.
AP = fo(LV?)/2Dy, = 371 Pa

[0070] Referring to FIG. 8, which illustrates the static pressure-flow rate curve of the cooling
fan, in conjunction with the pressure drop obtained from equation 1, when the spacing distance
D1 of the first channel 1 is 0.004m, the pressure drop is 622 Pa which is considerably higher
than the critical static pressure of the cooling fan 32, that is, 392 Pa. Alternatively, if the spacing
distance d of the first channel is 0.005m, the pressure drop is 371 Pa, which is within an
effective operational range of the cooling fan 32. Accordingly, a minimum spacing distance “d1”
of the channel 41 may be determined to be 0.005m.

[0071] Next, referring to FIG. 8, a description will be given of a limitation for the flow rate of

air depending on the spacing distance D1 of the first channel 41 below.

10

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 46 of 238



SNK 103-1284

[0072] When the spacing distance D1 of the first channel 41 is 0.025m, the maximum flow
velocity required to prevent the degradation of liquid crystals is 10m/s. Herein, a desired flow

rate of air may be calculated by the following equation 2:
[Equation 2]
Q=VA

=107*0.6 *0.025

=0.15m%s

=9 CMM

wherein V is a flow velocity, and A is a cross-sectional area.

[0073] If the spacing distance D1 of the first channel 41 is 0.03m, the maximum flow velocity
of air required to prevent the degradation of liquid crystals is 10m/s. Herein, the desired flow

rate of air may be calculated by the above equation 2, as follows.
Q=VA=10*0.6*0.03=0.18 m3/s = 10.8 CMM

[0074] Referring to FIG. 8, which illustrates the static pressure-flow rate curve of the cooling
fan, in conjunction with the flow rate of air obtained from equation 2, when the spacing distance
D1 of the first channel 1 is 0.025m, the desired flow rate is 9CMM which is within a critical flow
rate of air in the cooling fan 32, that is, 10CMM. Alternatively, if the spacing distance D1 of the
first channel is 0.03m, the desired flow rate is 10.8 CMM over the critical flow rate described
above. Accordingly, in consideration of the flow rate condition, the spacing distance D1 of the
first channel 41 must be less than 0.025m. Moreover, the critical flow rate of air in the cooling
fan 32, 10CMM, is a value only possible under free flow conditions without pressure drop.
However, since the pressure drop must be considered for a real flow, for example, the first

channel 41 has the maximum spacing distance “d2” of 0.025m.

[0075] Consequently, to consider functions of the protection panel 12 as well as the static
pressure-flow rate curve of the cooling fan 32, the spacing distance D1 of the first channel 41
may be defined in the range of 0.005 to 0.025m.

[0076] The above description was given of the maximum flow velocity required to prevent the
degradation of liquid crystals depending on the spacing distance D1 of the first channel 41.
However, even when the LCD device is located outside, maintaining the flow velocity of air

which flows through the first channel 31 at a maximum level is unnecessary. This is because

11
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outdoor air temperature is typically below 45C and the solar radiation is also generally less than
1100W/m2.

[0077] Referring to FIG. 2, the LCD device of the present general inventive concept includes
the flow control device 50 to regulate the flow rate of air in the cooling fan 32 based on the
temperature around the liquid crystal panel assembly 20, which in turn, controls the flow velocity
of air flowing through the first channel 41. That is, when the outdoor air temperature is below

45 and the solar radiation is less than 1100W/m2 such that the maximum flow velocity is not
needed, the flow control device 50 controls the cooling fan 32 to regulate the flow velocity of air

in the first channel 41 to be maintained at a lower level.

[0078] The flow control device 50 includes the cooling fan 32 to blow air to the first channel
41, the temperature sensor 52 that measures the temperature of air emerging from the first
channel 41, and the flow rate controller 51 that controls the cooling fan 32 according to a signal
transmitted from the temperature sensor 52. The temperature sensor 52 determines the
temperature when the air absorbed heat as much as possible while passing through the first to
third channels 41, 42 and 43, in order. For this reason, the temperature sensor 52 may be

arranged near the outlet 18 provided at the partition 16.

[0079] When the flow control device 50 imparts turbulence to air in the first channel 41, the
turbulent air flow may effectively remove heat incident on the front side of the liquid crystal panel
21. Accordingly, the flow control device 50 must control the cooling fan 32 such that the air in

the first channel 41 has a flow velocity required to impart turbulence to the air flow.

[0080] Thus, the following description will be given of flow velocity conditions for the first
channel 2 to generate a turbulent air flow where the spacing distance D1 of the first channel 41
ranges from 0.005 to 0.025m. It is well known that the Reynolds number is an indication index to
distinguish a laminar flow from a turbulent flow in a channel and may be defined by the following

equation:
Re = VD/v
wherein V is a flow velocity; D is a hydraulic diameter; and v is kinematic viscosity.

[0081] Flows with a Reynolds number of not more than 2300 are defined as laminar and, if
the Reynolds number exceeds 2300, the flow may be considered turbulent.

[0082] FIG. 9illustrates a table of Reynolds numbers with respect to different flow velocities

of air in the first channel depending on the spacing distance of the first channel.

12
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[0083] With reference to FIG. 9, achieving a minimum flow velocity of air sufficient to
generate a turbulent flow is possible. Also, the flow velocity of air must be at least 4m/s in order
to generate a turbulent flow, where the channel has the spacing distance of 0.005m. As a result,
the minimum flow velocity may be assumed to be 4m/s, which is required to reduce the solar
radiation incident on the front side of the liquid crystal panel 21 using the turbulent flow.
Therefore, the flow rate controller 51 in the flow control device 50 must regulate the flow rate of
air in the cooling fan 32 such that the air in the first channel 41 has a controlled flow velocity of

at least 4m/s.

[0084] Consequently, the flow control device 50 may control the cooling fan 32 to maintain
the flow velocity of at least 4m/s such that a turbulent flow is generated in the channel 41, while
regulating the flow velocity up to a maximum value of 14m/s required to prevent degradation of
liquid crystals. In this case, the temperature sensor 52 measures the temperature of the air
having passed through all of the first to third channels 41, 42 and 43, and the flow rate controller
51 regulates the flow rate of air in the cooling fan 32 according to a signal transmitted from the
temperature sensor 52 such that the air in the first channel 41 has a flow velocity ranging from

4dm/s to 14m/s.

[0085] FIG. 10 is a cross sectional view illustrating a liquid crystal display device according to

another embodiment of the present general inventive concept.

[0086] The LCD device illustrated in FIG. 10 is substantially identical to that illustrated in FIG.
2, except that the air conditioner 30 is omitted. Since the incident heat on the front side of the
liquid crystal panel 21 is mostly removed by the turbulent flow flowing through the first channel
41, the LCD device illustrated in FIG. 10 does not include any additional air conditioner 30 (see
FIG. 2).

[0087] With regard to an air flowing structure in the housing 10, air flows through an opening
19 formed through the rear panel 15 into the cooling fan 32. After dust filters 60 filter foreign
materials from the air, the cooling fan 32 passes the filtered air through the air inlet 17.
Following this, the air sequentially flows through the first, second and third channels 41, 42 and
43. The air removes heat incident on the front side of the liquid crystal panel 21 while passing
through the first channel 41. Alternatively, the air also removes heat generated from the BLU 22
and the circuit board 23 during passage through the third channel 43. Thereafter, the air is

discharged through the air outlet 18 out of the housing 10.

[0088] Similarly to the LCD device illustrated in FIG. 2, the LCD device illustrated in FIG. 10

13
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also has the flow control device 50 to impart turbulence to the air in the first channel 41. The
flow control device 50 includes the cooling fan 32 to blow air to the first channel 41, the flow rate
controller 51 that regulates the flow rate of air in the cooling fan 32 to control the flow velocity of
air in the first channel 41, and the temperature sensor 52 that measures temperature of the air
having passed through the first channel 41 and sends the resulting signal to the flow rate

controller 51.

[0089] In this regard, the first channel is located a spacing distance D1 in the range of 0.005
to 0.025m, and the flow rate controller 51 controls the cooling fan 32 to maintain the flow

velocity of air in the first channel 41 in the range of 4 to 14m/s.

[0090] Such conditions, that is, the spacing distance D1 of the first channel 41 and the flow
velocity of the air in the first channel 41 have been described with reference to FIGS. 4 to 9,

therefore, no further detailed description of the same conditions will be given.

[0091] Although various embodiments of the present general inventive concept have been
illustrated and described, it would be appreciated by those skilled in the art that changes may be
made in these embodiments without departing from the principles and spirit of the general

inventive concept, the scope of which is defined in the claims and their equivalents.

14
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[x= 4]
d=0.004 m
B 2Ax e 8=n/s]
(W/m?) 5 8 10 12 14 16
600 84.5 70.6 65.8 62.6 60.3 58.5
850 101 81.2 74.5 69.9 66.6 64.1
1100 17.5 91.9 83.1 77.2 73 69.7
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[ 5]
d=0.005m
Bz 2 My S=(n/s)
(W/m?] 4 6 8 10 12 14
600 88 74.7 67.8 63.6 60.8 58.7
850 105.9 87 77.3 71.4 67.3 64.4
1100 123.9 99.4 86.8 79.1 73.9 70
[= 6]}
=0.025m
oz 25 He 2=(n/s)
W/m?] 3 4 6 8 10
600 82 74.1 65.7 61.3 58.6
850 97.4 86.2 74.4 68. 1 64.2
1100 112.8 98.3 83 74.9 69.9
[= 7]
d=0.03m
o A& e S=(m/s)
[W/n?] 3 4 6 8 10
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850 97.4 86.3 74.5 68.3 64.3
1100 112.8 98.4 83.2 75.1 70
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Docket No. 103-1284
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Jin Sub KIM

Application No.:  12/478,832 Group Art Unit No.:  Unassigned
Filed: June 5, 2009 Examiner Unassigned
Customer No.: 38209 Confirmation No. 1220

For: LIQUID CRYSTAL DISPLAY DEVICE

SUBMISSION OF CERTIFIED COPY OF PRIOR FOREIGN APPLICATION
IN ACCORDANCE WITH
THE REQUIREMENTS OF 37 C.F. R, § 1.55

Assistant Commissioner for Patents
Alexandria, VA 20231

Sir:

In accordance with the provisions of 37 C.F.R. § 1.55, the applicant(s) submit(s) herewith
a certified copy of the following foreign application:

Korean Patent Application No.: 2008-55687
Filed: June 13, 2008

It is respectfully requested that the applicant(s) be given the benefit of the foreign filing
date(s) as evidenced by the certified papers attached hereto, in accordance with the
requirements of 35 U.S.C. §119.

Respectfully submitted,
STANZIONE & KIM, LLP

/
Dated: June 9, 2009 By: %@%}

919 18™ St., NW, Suite 440 Seungman Kim
Washington, D.C. 20006 Registration No. 50,012
Telephone: (202) 775-1900

Facsimile: (202) 775-1901
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/478,832 06/05/2009 2871 2010 103-1284 25
CONFIRMATION NO. 1220
38209 FILING RECEIPT

STANZIONE & KIM, LLP

919 18TH STREET, N.W. T L A AT
SUITE 440 0000000364 76800
WASHINGTON, DC 20006

Date Mailed: 06/22/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections
Applicant(s)

Jin Sub KIM, Seongnamn-si, KOREA, REPUBLIC OF;

Jin Hyun Cho, Seoul, KOREA, REPUBLIC OF;

Sung Ki Kim, Seoul, KOREA, REPUBLIC OF;

Joon Kang, Seoul, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

Samsung Electronics Co., Ltd, Suwon-si, KOREA, REPUBLIC OF
Power of Attorney: The patent practitioners associated with Customer Number 38209

Domestic Priority data as claimed by applicant

Foreign Applications
REPUBLIC OF KOREA 2008-55687 06/13/2008

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 06/12/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/478,832

Projected Publication Date: To Be Determined - pending completion of Corrected Papers

Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Title

LIQUID CRYSTAL DISPLAY DEVICE
Preliminary Class

349

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/478,832 06/05/2009 Jin Sub KIM 103-1284
CONFIRMATION NO. 1220
38209 FORMALITIES LETTER

STANZIONE & KIM, LLP

919 18TH STREET, N.W. N AT A AR TR R

SUITE 440 000000!
WASHINGTON, DC 20006

Date Mailed: 06/22/2009

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

* Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
* More than one figure is present and each figure is not labeled "Fig." with a consecutive Arabic numeral (1,
2, etc.) or an Arabic numeral and capital letter in the English alphabet (A, B, etc.)(see 37 CFR 1.84(u)(1)).
See Figure(s) 2. A brief description of the several views of the drawings (see 37 CFR 1.74) should be
added or amended to correspond to the corrected numbering of the figures. See also 37 CFR 1.77(b)(7).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/tle/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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REPLACEMENT SHEET

FIG. 4
d=0.004 m
SOLAR
RADIATION FLOW VELOCITY IN CHANNEL [m/s]

[W/m?] 5 8 10 12 14 16
600 84.5 70.6 65.8 62.6 60.3 58.5
850 101 81.2 74.5 69.9 66.6 64.1
1100 117.5 91.9 83.1 77.2 73 69.7
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REPLACEMENT SHEET

FIG.5
d=0.005m
SOLAR
RAD Ao FLOW VELOCITY IN CHANNEL [m/s]

[(W/m?] 4 6 8 10 12 14
600 88 74.7 67.8 63.6 60.8 58.7
850 105.9 87 77.3 71.4 67.3 64.4
1100 123.9 99.4 86.8 791 73.9 70

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 100 of 238



_ REPLACEMENT SHEET

FIG.6
d=0.025n
SOLAR
i FLOW VELOCITY IN CHANNEL [m/s]

[W/m?] 3 4 6 8 10
600 82 74.1 65.7 61.3 58.6
850 97.4 86.2 74.4 68.1 64.2
1100 112.8 98.3 83 74.9 69.9
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REPLACEMENT SHEET

FIG.7
d=0.03n
SOLAR
. FLOW VELOCITY IN CHANNEL [m/s]

(W/m?] 3 4 6 8 10
600 82 74.1 65.8 61.4 58.7
850 97.4 86.3 74.5 68.3 64.3
1100 112.8 98.4 83.2 75.1 70
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REPLACEMENT SHEET

FIG.9
FLOW SPACING DISTANCE. d [m]
VEL([’g}:]{' VI 0.008 0.01 0.015 0.02 0.025
1 629 1259 1888 2517 3147
2 1259 2517 3776 5035 6293
3 1888 3776 5664 7552 9440
4 2517 5035 7552 10069 12587
5 3147 6293 9440 12587 15733
6 3776 7562 11328 15104 18880
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REPLACEMENT SHEET

FIG. 10
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Docket No. 103-1284

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Jin Sub KIM

Application No.:  12/478,832 Group Art Unit No.: 2871

Filed: June 5, 2009 Examiner Unassigned
Customer No.: 38209 Confirmation No. 1220

For: LIQUID CRYSTAL DISPLAY DEVICE

Mail Stop Missing Parts
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Sir:

Responsive to the Notice to File Corrected Application Papers dated June 22, 2009, the
below-identified documents are submitted in the above-captioned application or proceeding:

X Copy of Notice to File Corrected Application Papers
Replacement Sheets (Figs. 1-10)

The commissioner is hereby authorized to charge any additional fees which may be
required by this paper, or credit any overpayment to Deposit Account No. 502827.

Respectfully submitted,

STANZIONE & KIM, LLP

/

Dated: August 18, 2009 By: .
919 18" St., NW, Suite 440 Patrick J Stanzione \__“
Washington, D.C. 20006 _ Registration No. 40,434

Telephone: (202) 775-1900
Facsimile: (202) 775-1901
L
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
WWW.uSpto.gov

PATENT AND TRADEMARK OFFIGE

[ APPLICATION NUMBER” “ | FILING OR 371(C) DATE | FIRST NAMED APPLICANT ] ATTY. DOCKETNO/TITLE |
12/478,8320” 06/05/2009 Jin Sub KIM 103-1284°
CONFIRMATION NO. 1220
38209 FORMALITIES LETTER

STANZIONE & KIM, LLP

o15 18TH STREET.NW. | soaoe s i L4 L

SUITE 440 RECEIVED
WASHINGTON, DC 20006 ,
JUN 23 2008

O .
&y By: __ _

Due Dater .

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

* Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
« More than one figure is present and each figure is not fabeled "Fig." with a consecutive Arabic numeral (1,
2, etc.) or an Arabic numeral and capital letter in the English alphabet (A, B, etc.)(see 37 CFR 1.84(u)(1)).
See Figure(s) 2. A brief description of the several views of the drawings (see 37 CFR 1.74) should be
added or amended to correspond to the corrected numbering of the figures. See also 37 CFR 1.77(b)(7).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlLocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Itle/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/478,832 06/05/2009 2871 2010 103-1284 25
CONFIRMATION NO. 1220
38209 UPDATED FILING RECEIPT

STANZIONE & KIM, LLP

919 18TH STREET, N.W. N A A A A
00000003 0

SUITE 440 /9602
WASHINGTON, DC 20006

Date Mailed: 09/02/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections
Applicant(s)

Jin Sub KIM, Seongnamn-si, KOREA, REPUBLIC OF;

Jin Hyun Cho, Seoul, KOREA, REPUBLIC OF;

Sung Ki Kim, Seoul, KOREA, REPUBLIC OF;

Joon Kang, Seoul, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

Samsung Electronics Co., Ltd, Suwon-si, KOREA, REPUBLIC OF
Power of Attorney: The patent practitioners associated with Customer Number 38209

Domestic Priority data as claimed by applicant

Foreign Applications
REPUBLIC OF KOREA 2008-55687 06/13/2008

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 06/12/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/478,832

Projected Publication Date: 12/17/2009

Non-Publication Request: No

Early Publication Request: No
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Title

LIQUID CRYSTAL DISPLAY DEVICE
Preliminary Class

349

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 110 of 238



set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Application No. Applicant(s)
12/478,832 KIM ET AL.

Office Action Summary Examiner Art Unit
MIKE Ql 2871

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- |f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) fledon
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 4563 O.G. 213.

Disposition of Claims

5)X Claim(s) 1-25is/are pending in the application.

ba) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)1 Claim(s) _____is/are rejected.
8)[] Claim(s) is/are objected to.
9)[X] Claim(s) 1-25 are subject to restriction and/or election requirement.

Application Papers

10)[C] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on ______is/are: a)[_] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X] Al b)[] Some * ¢)[] None of:
1.X Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No. ___
3.[]] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 6) D Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20110920
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Application/Control Number: 12/478,832 Page 2
Art Unit: 2871

DETAILED ACTION
Election/Restrictions
1. Restriction to one of the following inventions is required under 35 U.S.C. 121:
l. Claims 1-11, 20-23 and 25, drawn to an air flow control, classified in class
349, subclass 161.
Il. Claims 12-19 and 24, drawn to a housing to arrange the liquid crystal
assembly and air conditioner, classified in class 349, subclass 58.
2. Inventions | and Il are related as combination and subcombination. Inventions in
this relationship are distinct if it can be shown that (1) the combination as claimed does
not require the particulars of the subcombination as claimed for patentability, and (2)
that the subcombination has utility by itself or in other combinations (MPEP §
806.05(c)). In the instant case, the combination as claimed does not require the
particulars of the subcombination as claimed because each can be made without the
particular features of the other. The subcombination has separate utility such as a
housing partitioned into upper and lower spaces.

The examiner has required restriction between combination and subcombination
inventions. Where applicant elects a subcombination, and claims thereto are
subsequently found allowable, any claim(s) depending from or otherwise requiring all
the limitations of the allowable subcombination will be examined for patentability in
accordance with 37 CFR 1.104. See MPEP § 821.04(a). Applicant is advised that if
any claim presented in a continuation or divisional application is anticipated by, or

includes all the limitations of, a claim that is allowable in the present application, such
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Art Unit: 2871

claim may be subject to provisional statutory and/or nonstatutory double patenting
rejections over the claims of the instant application.

3. Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not
required because at least the following reason(s) apply:

Such as the distinct features need to do different searches.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable upon the
elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record

showing the inventions to be obvious variants or clearly admit on the record that this is
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Art Unit: 2871

the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
103(a) of the other invention.

4. Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. Any amendment of inventorship must be accompanied by

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MIKE QI whose telephone number is (571)272-2299.
The examiner can normally be reached on M-T 7:30 am-6:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Art Unit: 2871

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Mike Qi/
Primary Examiner, Art Unit 2871
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Docket No. 103-1284

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Jin Sub KIM et al.
Application No.:
Filed:

Customer No.:

For:

12/478,832 Group Art Unit:
June 5, 2009 Examiner
38209 Confirmation No.

LIQUID CRYSTAL DISPLAY DEVICE

Commissioner of Patents and Trademarks

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

2871
Zhi Qiang Qi

1220

RESPONSE TO RESTRICTION REQUIREMENT

In response to the Office Action mailed on September 22, 2011, Applicants provisionally

elect Invention |, directed to claims 1-11, 20-23 and 25, without traverse.

Respectfully submitted,

STANZIONE & KIM, LLP

Dated: _ October 17, 2011 By: _ /Seungman Kim/

919 18™M St., NW, Suite 440
Washington, DC 20006

Telephone: (202) 775-1900
Facsimile: (202) 775-1901
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
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European Patent Office
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(43) Date of publication:
30.10.2002 Bulletin 2002/44
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(22) Date of filing: 23.04.2002
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EUROPEAN PATENT APPLICATION
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(84) Designated Contracting States:
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Designated Extension States:
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(80) Priority: 23.04.2001 US 840338

(71) Applicant: Gilbarco Inc.
Greensboro, NC 27410 (US)

(72) Inventors:
* Gromatzky, A. Jonathan
Greensboro, NC 27284 (US)
¢ Long, Joseph D.
Greensboro, NC 27410 (US)

(74) Representative:
Reinhard - Skuhra - Weise & Partner
Friedrichstrasse 31
80801 Miinchen (DE)

(54)

(57)  Thepresentinvention relates to a thermalman-
agement system for athin depth LCD display enclosure.
The LCD display enclosure may be used in environmen-
tally sensitive conditions and may be environmentally-
sealed to protect the components of the LCD display
from environmental conditions. The LCD display com-
ponents may include alens and a LCD module, and oth-
er heating producing components, such as backlights
and electroniccircuitry. The heat producing components
and any external heat placed on the enclosure causes
the ambient air temperature inside the enclosure to rise
thereby possibly causing the LCD display to not operate
properly. The ambient air temperature inside the enclo-
sure is lowered by transferring heat in the ambient air
through the enclosure to a heat sink that is attached on
the outside rear portion of the enclosure, and to the at-
mosphere using forced convection, natural convention,
or both.

Thermal management for a thin environmentally-sealed LCD display enclosure
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Description

Fieldof the Invention

[0001] The present invention relates to a thermal
management system for a LCD display in a thin depth,
environmentally-sealed enclosure.

Background of the Invention

[0002] LCD displays are commonly used today in de-
vices that require information to be displayed in human-
perceptible form. LCD displays are typically comprised
of an enclosure, a LCD module, backlights and support-
ing electronics. Since LCD displays use thin depth LCD
modules to display information as opposed to larger in
depth cathode ray tube (CRT) displays for similar sized
screens, LCD displays are often used in devices that
have packaging and/or space constraints. Unlike LCD
displays, the tube in a CRT display increases substan-
tially in depth as the screen size increases.

[0003] Electronic devices, such as fuel dispensers
and automatic teller machines (ATM) for example, use
displays to display information to users of these devices.
Such information may be instructions on how to use the
machine or a customer's account status. Such informa-
tion may also include other useful information and/or
services that generate additional revenue beyond the
particular function of the device, such as advertising or
newsworthy information. Through increasingly easier
and cheaper access to the Internet, it has become even
more desirable for electronic devices to use displays
that are larger in screen size and employ higher resolu-
tion color graphics without substantially increasing the
depth of the display due to packaging limitations. There-
fore, LCD displays are advantageous to use in displays
in electronic devices because of the thin nature of LCD
modules.

[0004] LCD displays usedin outdoor devices typically
use an environmentally-sealed enclosure since LCD
displays include internal components, such as electron-
ics, backlights and display modules, whose operations
are sensitive to outdoor conditions, such as water and
dust. However, the backlights and the electronic circuitry
generate extreme heat during their operation thereby
raising the ambient air temperature inside the enclo-
sure. The ambient temperature in the enclosure rises
even more in outdoor devices due to sunlight heat. If the
ambient temperature in the enclosure is not managed,
components of the LCD display 10 may fail. For exam-
ple, the LCD module may start to white or black out if
the ambient temperature inside the enclosure rises
above a certain temperature.

[0005] One method keeping the ambient air temper-
ature lower inside the enclosure is to provide a larger
enclosure so that it takes more heat generated by the
internal components of the LCD display and external
sources, such as the sunlight, to raise the ambient air
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temperature inside the enclosure. However, increasing
the size of the enclosure is counter to the goal of using
a thin depth enclosure for a LCD display.

[0006] Therefore, a need exists to provide a thin LCD
display enclosure that is sealed from the environment
and is capable of efficiently dissipating heat generated
by the internal components of the LCD display and ex-
ternal heat, such as sunlight.

Summary of the Invention

[0007] The present invention relates to a thermal
management system for a liquid crystal display (LCD)
that is placed inside a thin depth enclosure and may be
incorporated into an outdoor device. The thermal man-
agement system efficiently transfers and dissipates
heatin the ambient air of the LCD display enclosure gen-
erated by components of the LCD display and external
heat, such as sunlight.

[0008] In one embodiment of the present invention,
the LCD display comprises an environmentally-sealed,
heat conducting enclosure with a backlight assembly
having at least one backlight. The backlight assembly is
connected to the inside rear portion of the enclosure. A
heat sink is attached on the outside rear portion of the
enclosure. Heat generated by the backlights is trans-
ferred using natural convection fromthe enclosure tothe
heat sink, and the heat sink dissipates such heat to the
atmosphere.

[0009] In another embodiment of the present inven-
tion, the LCD display contains the backlight assembly
as discussed in the preceding paragraph. The LCD dis-
play also contains a lens on the front portion of the en-
closure and a LCD module between the lens and the
backlight assembly. The LCD module is placed in be-
tween the top and bottom of the enclosure to provide air
gaps inside and at the top and the bottom of the LCD
module to form a circular airflow path around the LCD
module. A fan is placed in the airflow path to forcibly
move heated air inside the enclosure from the front of
the LCD module to the rear portion of the enclosure for
heat dissipation through the heat sink and to the atmos-
phere.

[0010] The LCD display may be placed in any type of
electronic device, including but not limited to a kiosk, a
fuel dispenser, apersonal computer, an elevator display,
and an automated teller machine (ATM). The LCD dis-
play may display information and other instructions to a
user of an electronic device incorporating the LCD dis-
play. If the LCD display has a touch screen, the LCD
display may also act as an input device.

Brief Description of the Drawings

[0011] Figure 1is a schematic diagram of one embod-
iment of a thin depth LCD display enclosure having a
thermal management system according to the present
invention;
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[0012] Figure2is a schematic diagram of a kiosk hav-
ing a LCD display according to the present invention;
[0013] Figure 3 is a schematic diagram of one embod-
iment of the LCD display electronics architecture; and
[0014] Figure 4 is a schematic diagram of a fuel dis-
penser having a LCD display according to the present
invention.

Detailed Description of the Invention

[0015] The present invention relates to a thermal
management system for a LCD display having a thin
depth enclosure, and that may be placed in and outdoor
environment and/or device. A thermal management
system aids the LCD display 10 in overcoming the ef-
fects of internal heat generated by components of the
LCD display 10 and heat from sunlight heat, if the LCD
display 10 is placed in sunlight. The thermal manage-
ment system also allows a thinner depth enclosure to
be used for the LCD display. Use of a thin depth LCD
display may be useful for addressing space and pack-
aging issues for devices requiring a display.

[0016] A LCD display 10 according to one embodi-
ment of the present invention is illustrated in Figure 1.
The LCD display 10 comptises an environmentally-
sealed enclosure 12 that has a front portion 14 and a
rear portion 16. The environmentally-sealed enclosure
12 protects the internal components of the LCD display
10 from external elements that may affect the proper op-
eration, such as water, dust, etc. The enclosure 12 is
constructed out of a heat conducting material, such as
sheet metal, aluminum, or copper for example, so that
heat generated by components of the LCD display 10
can be dissipated outside of the enclosure 12 to the at-
mosphere using convective heat transfer. In one em-
bodiment, the depth of the enclosure 12 is approximate-
ly 40 millimeters.

[0017] The enclosure 12 includes a transparent lens
18 atthe front portion 14 of the enclosure 12 for external
viewing of the LCD display 10. The lens protects the in-
ternal components of the LCD display 10 and also al-
lows the LCD module 26 to be viewed from outside of
the enclosure 12. The lens 18 may be constructed out
of clear plastic, glass, Plexiglas, or other transparent
material so long as the LCD module 26 can be viewed
from outside the enclosure 12. The LCD module 26 may
be an active or passive matrix display, may include color,
and may pass or block light to provide information for
external viewing.

[0018] A backlight assembly 20 is provided in the rear
portion 16 of the enclosure 12. The backlight assembly
20 holds one or more backlights 22. The backlights 22
project light towards the rear of the LCD module 26 so
that the LCD module 26 can be properly viewed through
the lens 18. In this particular embodiment, the backlights
22 are flourescent light bulbs. When power is provided
to the backlights 22, light is projected from the backlights
22 towards the LCD module 26. The LCD module 286,
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depending on its design, either blocks the light or allows
the light to pass through to display information for exter-
nal viewing in human-perceptible form through the lens
18.

[0019] The LCD display 10 also includes a thermal
management system for convectively moving and dissi-
pating heat generated by internal components of the
LCD display 10, such as the backlights 22 and electronic
circuitry (not shown) in the enclosure 12, as well as ex-
ternal heat on the enclosure 12, such as sunlight. Heat
generated by these sources raises the ambient air tem-
perature inside the enclosure 12 thereby possibly caus-
ing the LCD display 10 to not function properly. Although
the backlights 22 are designed to operate at higher tem-
peratures, the heat generated by the backlights may af-
fect the performance of the LCD module 26. For exam-
ple, if the LCD module 26 is a color module, the color
will start to fade as the ambient temperature inside the
enclosure 12 increases beyond designed operating
temperatures of the LCD module 26.

[0020] It may be desirable for a LCD display 10 in an
outdoor device to be brighter than would otherwise be
required in an indoor device due to light and glare cre-
ated by sunlight. Increasing the brightness of the back-
lights 22 causes the backlights 22 to generate more heat
and/or the power to the electronic circuitry to be greater.
Because the enclosure 12 is environmentally-sealed,
heat generated by the backlights 22, the electronic cir-
cuitry, and external sources needs to be dissipated out-
side of the enclosure 12 in order for the LCD module 26
to operate at a lower temperature. For example, some
LCD modules 12 may need to be kept at temperatures
at or lower than 70 degrees Celsius to operate properly.
One solution is to reduce the power to the backlights 22
that in turn lowers the heat generated by the backlights
22, but this also reduces the brightness of the LCD dis-
play 10.

[0021] The present invention may be used to avoid
having to reduce the brightness of the backlights 22.
Heat generated by the LCD display 10 may be convec-
tively dissipated in two manners. The LCD display 10
dissipates heat inside the enclosure 12 using one or
more heat sinks 24 attached to the rear portion 16 of the
enclosure 12. The heat sink 24 may contain one or more
fins 25 to create greater surface area on the heat sink
24 for dissipation of heat. This heat sink 24 ensures that
the internal surface temperature of the enclosure 12 is
kept as close to the atmospheric temperature as possi-
ble to ensure that the heated air inside the enclosure 12
is absorbed by the enclosure 12. Figure 1 illustrates the
heat dissipated by the heat sink 24 to the atmosphere
using arrows pointing upward on the outside of the rear
portion 16 of the enclosure 12.

[0022] Heat generated by the backlights 22 is dissi-
pated through the heat sink 24. The backlight assembly
20 is located against the surface of the rear portion 16
of the enclosure 12. In one embodiment, the center of
the backlights is approximately 3.25 millimeters fromthe
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rear portion 16 of the enclosure 12. In this manner, heat
generated by the backlights 22 is convectively trans-
ferred to the atmosphere, using natural convection. The
heat generated by the backlights 22 is transferred to the
rear portion 16 of the enclosure 12 and to the heat sink
24. The closer the heat sink 24 is to the backlights 22,
the faster heat generated by the backlights 22 can be
transferred outside of the enclosure 12 thereby reducing
the chance of such heat to increase the ambient air in-
side the enclosure 12.

[0023] Heat generated by the backlights 22 that is not
immediately dissipated through the rear portion 16 of the
enclosure 12 and the heat sink 24 causes the ambient
air temperature inside the enclosure 12 to rise. Heat
generated by electronic circuitry inside the enclosure 12
and any external heat on the enclosure 12 , such as sun-
light, also causes the ambient air temperature inside the
enclosure 12 torise. To dissipate the heat in the ambient
air, thereby cooling the LCD module 26, an airflow path
30 is created around the LCD module 26 by placement
of the LCD module 26 betweenthe lens 18 and the back-
light assembly 20. In one embodiment of the present in-
vention, the back of the LCD module 26 is placed ap-
proximately 12.9 millimeters from the backlights 22 to
properly diffuse and evenly backlight the LCD module
26. The front of the LCD module 26 is placed approxi-
mately 9.4 millimeters from the lens 18 so that any pro-
trusion onthe lens 18 does not damage the LCD module
26. Spacing between the lens 18 and the LCD module
26 also allows air to be routed across the LCD module
26 for thermal management, as discussed below. The
LCD module 26 is also placed between the top and bot-
tom of the enclosure 12 in the vertical plane so that air
gaps 28A and 28B are formed on the top and bottom of
the LCD module 26. In this manner, air is free to flow
around the LCD module 26 in a circular fashion, as il-
lustrated by the counter-clockwise airflow arrows mov-
ing around the LCD module 26 in Figure 1.

[0024] In order to dissipate heat in the ambient air in
the enclosure 12, a fan 32 is placed in the airflow path
30. The fan 32 provides forced convection of the ambi-
ent air inside the enclosure 12 to the rear portion 16 of
the enclosure 12 for dissipation. In one embodiment, the
fan 32 is placed at the top of the enclosure 12 above the
LCD module 26. During operation, that fan 32 rotates
counter-clockwise to create the counter-clockwise cir-
cular airflow path 30. The ambient air is routed to the
rear of the LCD module 26 and to the rear portion 16 of
the enclosure 12 for dissipation through the enclosure
12 to the heat sink 24 and to the atmosphere.

[0025] The fan 32 may be any type of air movement
device that can create the airflow path 30; however, one
embodiment of present invention employs a laminar
flow fan 32 manufactured by Delta Corporation. An ex-
ample of such a laminar flow fan 32 is disclosed in U.S.
Patent No. 5,961,289 entitled "Cooling axial flow fan
with reduced noise levels caused by swept laminar and/
or asymmetrically staggered blades," incorporated
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herein by reference in its entirety. A laminar flow fan 32
creates a sheet of air, rather than turbulent air, across
the LCD module 26. The laminar airflow is more efficient
than turbulent airflow for moving air and transferring
heat from the front of the LCD module 26 to the rear
portion 16 of the enclosure 12. A more efficient fan 32
allows selection of a fan 32 that is smaller in size since
it may require less rotations of the fan 32 to move an
amount of air desired and/or move the same amount of
air in a smaller airflow path 30. Each of these factors
contributes to a smaller fan 32 size that in tum contrib-
utes to a thinner depth enclosure 12. In one embodi-
ment, the fan 32 operates at approximately 3400 revo-
lutions per minutes (RPM). However, the present inven-
tion may use any type of fan 32, including those that
generate turbulent air. The fan 32 speed may also be
adjusted to move air in the desired manner and efficien-
cy.

[0026] Figure 2 illustrates one embodiment of a de-
vice that incorporates the LCD display 10 known as a
"kiosk" 34. A kiosk 34 is any type of interactive electronic
device that provides an input device, an output device,
or both. Kiosks 34 are typically used in retail environ-
ments to sell products and/or services to customers.
Some common types of kiosk 34 include vending ma-
chines, fuel dispensers, automatic teller machines
(ATM), and the like. Figure 2 illustrates one example of
a kiosk 34 that includes the LCD display 10 illustrated
in Figure 1 as an output device for displaying informa-
tion. Soft keys 36 are located on each side of the LCD
display 10 as an input device for customer selections;
however, an input device may also take others forms,
such as a keypad 38, touch screen keys on the LCD
display 10 (not shown), card entry device, magnetic or
optically encoded cards for example, voice recognition,
efc. The LCD display 10 of the present invention is par-
ticularly suited for kiosks 34 that are located in outdoor
environments where the enclosure 12 of the LCD dis-
play 10 is environmentally-sealed. However, the LCD
display 10 may be placed in any type of kiosk 34 regard-
less of whether the kiosk 34 is placed in an outdoor en-
vironment.

[0027] Figure 3 illustrates one embodiment of a com-
munication architecture used for the LCD display 10.
The LCD display 10 comprises a display CPU board 40
that contains electronics and software. In this particular
embodiment, the display CPU board 40 contains a sin-
gle display microprocessor 42 and display software 44.
The display software 44 contains both volatile memory
486, such as RAM and/or flash memory, and non-volatile
memory 48, such as EPROM and/or EEPROM. The dis-
play software 44 contains program instructions for the
display microprocessor 42 and may also contain infor-
mation to be displayed on the LCD module 26. The dis-
play microprocessor 42 may also manages information
received from external sources and controls the opera-
tion of the LCD module 26.

[0028] In this embodiment, information is communi-
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cated from one or more external devices to the display
microprocessor 42 to then be displayed on the LCD
module 26. A main controller 50 is provided as the in-
terface to the display microprocessor 42. The main con-
troller 50 may be any type of control system, including
a point-of-sale system for example. The main controller
50 may be coupled to more than one display microproc-
essor 42 for managing multiple LCD modules 26. The
main controller 50 may also be connected to a local
server 56, located in close proximity to the LCD display
10, that sends information to be displayed on the LCD
module 26. A remote server 52, located remotely from
the LCD display 10, may also be provided to send infor-
mation to the LCD module 26. The remote server 52
may send information over a network 54 directly to the
display microprocessor 42, through the main controller
50, and/or through the local server 56 to be eventually
displayed on the LCD module 26. The remote server 52,
the local server 56, the main controller 50, and the dis-
play microprocessor 42 may be coupled each other
through either a wired or wireless connection or network
54 using any type of communication technology, includ-
ing but not limited to the Internet, serial or parallel bus
communication, radio-frequency communication, opti-
cal communication, etc.

[0029] Examples of Intemetinformation management
that may be used with the present invention to send in-
formation to a LCD display 10 and/or communicate in-
formation entered into a LCD display 10 having a touch
screen or other electronic device incorporating an LCD
display 10 are disclosed in U.S. Patent Nos. 6,052,629
and 6,176,421 entitled "Internet capable browser dis-
penser architecture" and "Fuel dispenser architecture
having server" respectively, both of which are incorpo-
rated herein by reference in their entirety.

[0030] Figure 4 illustrates another exemplary outdoor
device that may incorporate the LCD display 10 of the
present invention known as a "fuel dispenser" 60. A fuel
dispenser 60 may also be considered a type of kiosk 34
depending on its configuration and features. The illus-
trated fuel dispenser 60 contains a LCD display 10 for
providing instructions and/or information to a customer
at the fuel dispenser 60. The fuel dispenser 60 is com-
prised of a housing 62 and at least one energy-dispens-
ing outlet, such as a hose 64 and nozzle 66 combination,
to deliver fuel to a vehicle (not shown). As illustrated in
Figure 2, the fuel dispenser 60 may have other input
and/or output devices for interaction with a customer,
such as price-per-unit of fuel displays 72, soft-keys 36,
a receipt printer 68, a radio-frequency identification
(RFID) antenna 74, and a cash acceptor 70.

Also note that the LCD display 10 may also be
placed external to the fuel dispenser 60 and attached to
the fuel dispenser 80 as disclosed in co-pending patent
application entitled "Multiple browser interface " filed on
April 23, 2001.

[0031] Certain modifications and improvements will
occur to those skilled in the art upon a reading of the
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foregoing description. It should be understood that the
present invention is not limited to any particular type of
component in the LCD display 10 including, but not lim-
ited to the enclosure 12, the lens 18, the backlight 22
and backlight assembly 20, the heat sink 24, the LCD
module 26, and the fan 32. Additionally, the LCD display
10 may be used in any type of device having or using a
display, including but not limited to a personal computer,
a kiosk 34, an elevator, an ATM, and a fuel dispenser
60. Alsoforthe purposes of this application, couple, cou-
pled, or coupling is defined as either a direct connection
or a reactive coupling. Reactive coupling is defined as
either capacitive or inductive coupling.

[0032] One of ordinary skill in the art will recognize
that there are differentmanners in which these elements
can accomplish the present invention. The present in-
vention is intended to cover what is claimed and any
equivalents. The specific embodiments used herein are
to aid in the understanding of the present invention and
should not be used to limit the scope of the invention in
a manner narrower than the claims and their equiva-
lents.

Claims
1. ALCD display, comprising:

an environmentally-sealed enclosure having a
front portion and a rear portion;

a lens placed on said front portion for viewing
of the LCD display;

a backlight assembly attached to said rear por-
tion and having at least one backlight;
aheatsink connected to the outside of said rear
portion to convectively transfer heat through
said enclosure to the atmosphere;

a LCD module located in between said lens and
said backlight assembly and in between the top
and bottom of said enclosure to form air gaps
at the top and bottom of the inside of said en-
closure to form a circular airflow path for the
ambient air inside said enclosure; and

afan placed in said airflow path to circulate the
ambient air inside said enclosure to said rear
portion to transfer heat in the ambient air
through said enclosure to said heat sink and to
the atmosphere using forced convection.

2. The LCD display of claim 1, wherein said heat sink
transfers heat generated by said at least one back-
light through said enclosure to said heat sink and to
the atmosphere using natural convection.

3. The LCD display of claim 1, wherein said fan is an
axial fan.

4. The LCD display of claim 1, wherein said fan pro-
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duces a laminar airflow across said LCD module.

The LCD display of claim 1, wherein said fan rotates
at a speed of around about 3400 rpm.

The LCD display of claim 1, wherein said fan is
placed in said airflow path at an end of said enclo-
sure.

The LCD display of claim 1, wherein said fan is
placed in said airflow path in between the ends of
said enclosure.

The LCD display of claim 1, wherein said enclosure
is less than or equal to a depth of around about 40
millimeters.

The LCD display of claim 1, wherein said LCD mod-
ule is spaced at a distance of around about 9.4 mil-
limeters from said lens.

The LCD display of claim 1, wherein said enclosure
is constructed out of materials comprised from the
group consisting of sheet metal, aluminum, and
copper.

The LCD display of claim 1, wherein said backlight
assembly is physically connected to said rear por-
tion of said enclosure.

The LCD display of claim 1, wherein said backlight
assembly comprises a backlight reflector that is at-
tached to said rear portion to place said at least one
backlight bulb in close proximity to said rear portion.

The LCD display of claim 1, further comprising a
control system that controls information displayed
on said LCD module.

The LCD display of claim 13, wherein said control
system is comprised of electronics having a micro-
processor and software.

The LCD display of claim 1, wherein said LCD mod-
ule is adapted to display an Internet browser.

The LCD display of claim 1, wherein said enclosure
is less than or equal to a depth of around about 40
millimeters.

An energy dispenser that dispenses energy into a
customer's vehicle, comprising:

a housing;

an energy-dispensing outlet;

a control system in said housing that controls
the dispensing of the energy through said en-
ergy dispensing outlet; and
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18.

19.

20.

21,

22.

23.

24,

25.

26.

10

a LCD display under control of said control sys-
tem that displays information to the customer,
said LCD display comprising:

an environmentally-sealed enclosure having a
front portion and a rear portion;

a lens placed on said front portion for external
viewing of the LCD display;

a backlight assembly attached to said rear por-
tion and having at least one backlight;
aheatsink connectedto the outside of said rear
portion to convectively transfer heat through
said enclosure to the atmosphere;

a LCD module located in between said lens and
said backlight assembly and in between the top
and bottom of said enclosure to form air gaps
at the top and bottom of the inside of said en-
closure to form a circular airflow path for the
ambient air inside said enclosure; and

afan placed in said airflow path to circulate the
ambient air inside said enclosure to said rear
portion to transfer heat in the ambient air
through said enclosure to said heat sink and to
the atmosphere using forced convection.

The energy dispenser of claim 1, wherein said heat
sink transfers heat generated by said at least one
backlight through said enclosure to said heat sink
and to the atmosphere using natural convection.

The energy dispenser of claim 17, wherein said in-
formation is comprised from the group consisting of
text and graphical information.

The energy dispenser of claim 17, wherein said in-
formation is comprised from the group consisting of
weather, stock quotes, discounts, advertising, cou-
pons, purchasing information, and special purchas-
es.

The LCD display of claim 17, wherein said fan is an
axial fan.

The LCD display of claim 17, wherein said fan pro-
duces a laminar airflow across said LCD module.

The LCD display of claim 17, wherein said fan ro-
tates at a speed of around about 3400 rpm.

The LCD display of claim 17, wherein said fan is
placed in said airflow path at an end of said enclo-
sure.

The LCD display of claim 17, wherein said fan is
placed in said airflow path in between the ends of
said enclosure.

The LCD display of claim 17, wherein said enclo-
sure is less than or equal to a depth of around about
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40 millimeters.

The LCD display of claim 17, wherein said LCD
module is spaced at a distance of around about 9.4
millimeters from said lens.

The LCD display of claim 17, wherein said enclo-
sure is constructed out of materials comprised from
the group consisting of sheet metal, aluminum, and
copper.

The LCD display of claim 17, wherein said backlight
assembly is physically connected to said rear por-
tion of said enclosure.

The LCD display of claim 17, wherein said backlight
assembly comprises a backlight reflector that is at-
tached to said rear portion to place said at least one
backlight bulb in close proximity to said rear portion.

The LCD display of claim 17, further comprising a
control system that controls information displayed
on said LCD module.

The LCD display of claim 31, wherein said control
system is comprised of electronics having a micro-
processor and software.

The LCD display of claim 17, wherein said LCD
module is adapted to display an Internet browser.

The LCD display of claim 17, wherein said energy
dispenser is a fuel dispenser.

A method of manufacturing a cooled LCD display in
an environmentally-sealed disclosure, comprising
the steps of:

placing a lens on a front portion of the enclo-
sure;

attaching a backlight assembly to a rear portion
of the enclosure;

placing at least one backlight in said backlight
assembly;

attaching a heat sink to the outside of said rear
portion to convectively transfer heat through
said enclosure to the atmosphere ;

placing a LCD module in the enclosure in be-
tween said lens and said backlight assembly
and leaving gaps at the top and bottom of the
inside of the enclosure to form a circular air flow
path around said LCD module; and

placing a fan in said airflow path to circulate the
ambient air inside said enclosure to said rear
portion to transfer heat in the ambient air
through said enclosure to said heat sink and to
the atmosphere using forced convection.
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37.

38.

39.

40.
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The method of claim 35, further comprising trans-
ferring heat generated by said at least one backlight
through said enclosure to said heat sink and to the
atmosphere using natural convection.

The method of claim 35, further comprising mount-
ing said enclosure in an energy dispenser.

The method of claim 37, further comprising attach-
ing a control system to said LCD module for con-
trolling information displayed on said LCD module.

A method of lowering the temperature of ambient
air inside an environmentally-sealed enclosure for
a LCD display, comprising the steps of:

heating the ambient air inside the enclosure by
operation of the LCD display;

moving the ambient air inside in the enclosure
to a rear portion of the enclosure; and
convectively transferring the heat in the ambi-
ent air to the atmosphere by transferring the
heat through a heat sink attached to said rear
portion of the enclosure using forced convec-
tion.

The method of claim 39, further comprising trans-
ferring heat generated by at least one backlight to
the enclosure through said heat sink and to the at-
mosphere using natural convection.
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LIQUID CRYSTAL DISPLAY FOR PROJECTOR

TECHNICAL FIELD

The present invention relates to a Liguid Crystal Display
(LCD) for a projector. In particular, the LCD comprises inclined
plates mounted on a f%ame of an LCD panel or a polarizer, which
serve to change inflow air into vortices in order to increase heat
transfer coefficient at a surface of the LCD panel or the

polarizer.

BACKGROUND ART

Generally, as shown in FIG. 1, an LCD projector emits rays
from a lamp or a light source 2. Then, blue light B is reflected
from a blue reflective dichroicrnirror 3, and then introduced via
a total reflection mirror 6 into an LCD panel 8.

Red light R and Green light G penetrate through the blue
reflective dichroic mirror 3. Green light G is reflected from
a green reflective dichroic mirror 4 and then introduced into an
LCD panel 9. Red light R penetrates through the green reflective
dichroic mirror 4 and then via total reflection mirrors 5 and 7
introduced into the LCD panel 10. Polarizers 14 may be disposed
respectively in front and rear of the LCD panels 8, 9 and 10.

The LCD panels 8, 9 and 10 respectively reproduce red, green
and blue images according to the above procedures. The red, green
and blue images are respectively introduced into a cross dichroic.

mirror, a blue reflective dichroic mirror 12 and a red reflective
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dichroic mirror 11. The blue and red images join.wifh.each.other
after being reflected from the mirrors 12 and 11 and the greén
image penetrates the cross mirror to join the blue and red images.
Then, the joined entire images are expanded and projected via a
lens 13 toward a screen (not shown).

The lamp 2 of the LCD projector generally utilizes a metal
halide lamp, which consumes about 150W or more to emit light of
about 5,0001lm. Since light from the metal halide lamp is largely

absorbed or disappears while propagating along optical paths,

-only about 3 to 5% of light reaches the screen. The most of

absorbed light is radiated in the form of heat.
Lifetime and operating characteristics of the LCD panel are

particularly in close relation with the temperature of the panel.

S0, a suction fan or a discharge fan is installed to cool the panel

within the projector. Because sucha coolingmethodblows ambient
air at a room temperature to cool the L.CD panel and/or the polarizer,
it is necessary to increase the size or the rotation speed of the

fan in order to ensure sufficient wind quantity and speed for

cooling the LCD panel and the polarizer.

DISCLOSURE OF THE INVENTION

The present invention has been made to solve the foregoing

"problems and it is therefore an object of the present invention

to provide an LCD for a projector comprising inclined plétes
mounted on a frame of an LCD panél or a polarizer, which serves

to change inflow air into vortices in order to increase heat
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transfer coefficient at a surface of the LCD panel or the polarizer
as well as to improve cooling efficiency thereby lowering

temperatures of the LCD panel and the polarizer while prolonging

'lifetimes thereof.

It is another object of the invention to provide an LCD for
a projector capable of improving cooling efficiency to decrease

the size or the rotation speed of a fan necessary for cooling the

"LCD panel and the polarizer thereby ensuring a quiet projector.

According to an aspect of the invention to obtain the above
objects, it is provided an LCD for a projector comprising: an LCD

panel; an LCD panel frame for supporting the LCD panel; and at

. least one' LCD panel inclined plate mounted on a surface of the

LCD panel frame, the LCD panel inclined plate being inclined in
respect to an advancing direction of inflow air introduced to the
LCD panel frame.

It is preferable that adjacent inclined plates are inclined
in a symmetric direction from each other, the inclined plates afe
alternatively mounted on upper and lower surfaces of the LCD panel
frame or the polarizer frame, and the inclined plates are
quadrangular or triangular.

It is also preferable that a lateral portion of the frame
for receiving inflow air is rounded to obtain efficienf air

inflow.

According to another aspect of the invention to obtain the

-above objects, it is provided an.LCD panel comprising: an LCD;

an LCD panel frame for supporting the LCD panel; and at least one
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LCD panel inclined plated mounted on a surface of the LCD panel
frame, the LCD panel inclined plate having a configuration of a
delta wing and an angle in respect to an advancing direction of

inflow air introduced to the LCD panel frame.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects, features and other advéntages
of the present invention will be more clearly understood from the
‘following detailed description taken in conjunction with the
100 accompanying drawings, in which:
FIG. 1 is a conceptual view of a conventional projector;
FIG. 2 is a perspective view of an LCD for a projector
according to a preferred embodiment of the invention;
FIG. 3A is a sectional view of the ILCD for a projector
15 according to the preferred embodiment of the invention;
FIG. 3B shows an alteration of FIG. 3B;
FIG. 4 is a plan view of the LCD for a projector according
"to the preferred'embodiment of the invention;
FiG. 51is a front elevation view of the LCD for a projector
20 according to the preferred embodiment of the invention; and
FIG. 6 is a perspective view of an LCD for a projector

_according to an alternative embodiment of the invention.

BEST MODE' FOR CARRYING OUT THE INVENTION
25 Thefollowingdetaileddescriptionwillpresentzipreferred

embodiment- of the invention in reference to the accompanying
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drawings.

FIG. 2 is a perspective view of an LCD for a projector
according to a preferred embodiment of the inventicdn, FIG. 3A is
a sectional view of the LCD fof a projector according to the
preferredembodimen£oftheinvention,FIG.3Bshowsanalteration
of FIG. 3B, and FIG. 4 is a plan view of the LCD for a projector
according to the preferred embodiment of the ihvention.

As shown in FIG. 2, the LCD for a projector according to
the preferred embodiment of the invention has at least one or
plural inclined plates 25, 25' on a frame 21 for supporting an
LCD panel 23. The incline plates 25, 25' is mounted on a surface
of a portion of the frame 21 to which air inflow is primarily
introduced, and inclined to a designated angle in respect to a
direction of air flow toward the frame 21.

Likewise, at least one inclined plate can be mounted on each
of frames for surrounding each of the polarizers 14 in front and
rear of the LCD panels shown in FIG. 1, as inclined to a proper
angle in respect to a direction of air flow which is introduced
to the frames.

| Air flow introduced to the frame 21 is changed into vortices
27 at a rear end of the inclined plates 25, 25" while flowing
through the inclined plates 25, 25' as shown in FIGS. 3A to 4.
Such vortices 27 perform active turbulent motion to increase a
heat transfer coefficient of the LCD panel 23 in the rear of the

inclined plates 25, 25' thereby promoting heat radiation of the

LCD panel 23,
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This action is-identically applied to the inclined plate

"mounted on the each frame surrounding the each polarizer 14 to

restrict temperature growth of the polarizer 14.
Preferably, adjacent inclined plates 25 are inclined

symmetrical to each other. Where the adjacent ;nclined plates

. 25 are so arranged to have symmetrical inclination to each other,

the vortices 27 obtained fromlair through the inclined plates 25
have rotational directions symmetric to thosé of adjacent ones
but an identical advahcing direction. As a result, this can
promote mixture of air at interfaces of the vortices 27.

The inclined plates can be mounted on upper and lowér
surfaces of the frame as shown in FIG. 5. Then, introduced air
forms vortices 27 while flowing through the inclined plates 25,

25" in upper’andvlower portions of the frame 21 thereby further

‘promoting heat radiation of the LCD panel 23.

The inclined plates 25 can be shaped as a quadrangle or
triangle. According to experiments, a quadrangular plate forms

a vortex earlier than a triéngular plate. However, the

- quadrangular and triangular plates have a similar value of heat

transfer coefficient.
Referring to FIG. 3B, the frame for surrounding the LCD panel

and the polarizer may alternatively be rounded at a lateral

~portion to which air is introduced so as to promote inflow of air

toward the inclined plate.
FIG. 6 is a perspective view of an ILCD for a projector

according to an alternative embodiment of the invention.
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As shown in FIG. 6, inclined plates 25 are in the shape of
a triangular or delta wing and have an angle © in respect to air

flow. The inclined plates 25 are arrayed in parallel to incline

_in respect to an advancing direction of inflow air. The inclined

plates 25 of this embodiment can obtain an effect identical with
that of the above embodiment of the invention.

Although the invention has been shown and described with
reference to certain preferred embodiments thereof, it will be
understood by those skilled in the art that various changes in
form and details may be made therein without departing from the
spirit and scope of the invention as defined by the appended claims.

Therefore, any future alterations of the embodiments of the

“invention may not reach beyond the technical principle of the

invention.

INDUSTRIAL APPLICABRILITY

As set forth above, the LCD for a projector of the invention
changes inflow air into vortices to increase the heat transfer
coefficient of the LCD panel or the polarizer as well as heat

radiation efficiency so that heat radiation can be promoted

~without any additional cost.

Furthermore, the inclined plates for changing inflow air
into the vortices are mounted on the frame for supporting the LCD
panel to effectively remove air generated from the LCD panel

thereby improving characteristics of the LCD panel as well as

prolonging the lifetime thereof.
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CLAIMS

1. A liquid crystal display(LCD) for a projector
comprisiné:

an LCD panel;

an LCD panel frame for supporting the LCP panel; and

at least one LCD panel inclined plate mounted on a surface
of the LCD panel frame, the LCD panel inclined plate being inclined
in respect to an advancing direction of inflow air introduced to

the LCD panel frame.

2. The liquid crystal display of claim 1, further
comprising: ‘

a polarizer in the rear of the LCD panel;

a polarizer frame for supporting the polarizer; and

at least one polarizer inclined plate mounted on a surface
of the polarizer frame, the polarizer inclined plate being
inclined in respect to an advancing direction of inflow air

introduced to the polarizer frame.

3. The Liquid crystal display of claim 1 or 2, wherein

adjacent inclined plates are inclined in a symmetric direction

from each other.

4. The Liquid crystal display of claim 1 or 2, wherein the

inclined plates are mounted on upper and lower surfaces of the
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LCD panel frame or the polarizer frame.

5. The Liguid crystal display of claim 1 or 2, wherein the

inclined plates are quadrangular or triangular.

5
6. The Liquid crystal display of claim 1 or 2, wherein a
lateral portion of the frame for receiving inflow air is rounded.
7. An LCD panel comprising:
10 an LCD;

an LCD panel frame for supporting the LCD panel; and

at least one LCD panel inclined plated mounted on a surface
of the LCD panel frame, the LCD panel inclined plate having a
configuration of a delta wing and an angle in respect to an

15 advancing direction of inflow air introduced to the LCD panel

frame.

8. The LCD panel of claim 7, further comprising:
a polarizer in the rear of the LCD panel;
20 a polarizer frame for supporting the polarizer; and
at least one polarizer inclined plate mounted on a surface
of the polarizer frame, the polarizer inclined plate having a
configuration of a delta wing and an angle in respect to an

advancing direction of inflow air introduced to the LCD panel

25 frame.
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9. The LCD panel of claim 7 or 8, wherein a lateral portion

of the frame for receiving inflow air is rounded.

10
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PROCEDURE AND APPARATUS FOR CONTROLLING THE TEMPERATURE OF A
DISPLAY SURFACE

The present invention relates to a procedure as defined in
the preamble of claim 1 and an apparatus as defined in the
preamble of claim 5 for controlling the temperature of a

display surface.

The procedure and apparatus of the invention, which are
hereinafter also referred to by the common designation “so-
lution of the invention”, 1s particularly well applicable
for use for controlling the display surface of electric dis-
plays, such as TFT, LCD, plasma or similar display devices,
either by cooling, heating or in some cases even drying the
display surface. This type of electric displays are also

referred to as digital displays.

Aforesaid displays provided with a digital display surface
have been mainly used in indoor spaces, which 1s why they
have generally been non-encapsulated. The display surface of
the display has therefore been in direct contact with ambi-
ent air, and consequently it has been impossible to control
the temperature of the display surface accurately enough.
Still, this type of displays generally work without major
problems in indoor spaces because the air circulation rate
is sufficiently high to prevent the display surface from
becoming overheated. However, as displays used for different
purposes have been gaining ground, there has arisen the
problem that a bare display surface can not be left exposed
to touch by people. Such exposure may lead to damage of the
display surface in conseguence of vandalism or otherwise due
to the surface being accidentally touched with excessive
force. For this reason, a display surface that is exposed to
touch by people has to be protected with a pane of glass,
plastic or equivalent placed in front of the display sur-
face. Often it is also necessary to encapsulate the entire
display. However, such encapsulation and protective plate in
front of the display surface easily cause overheating of the
display surface, which is due to the display’s own heat pro-
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duction, the sun or other external heat sources or the com-
bined effect of these. Overheating may reduce the service
life of the display if it e.g. causes local' damage to the
display, or overheating may damage the whole display beyond

repair.

Due to the difficult control of temperature of the display
surface, it has been difficult to use aforesaid electric
displays outdoors where the display surface is more readily
exposed e.g. to direct sunshine, which might cause excessive
heating of the display surface. Besides, bright sunshine
affects the visibility of the display surface. In bright
illumination and in sunshine, the display’s own brightness
has to be increased, and consequently the additional power
needed to form the image and increase the contrast produces
a higher surface temperature of the display, thus heating
the display surface further. Likewise, when used outdoors
the display surface may be exposed to other extreme condi-
tions, e.g. rain or low temperatures, in which aforesaid
electric displays do not necessarily work without a heating

arrangement.

In prior art, international patent application no. WO
01/99482, among others, discloses a solution for cooling an
encapsulated electric display. However, the solution accord-
ing to this WO specification concentrates on cooling the
components located in the rear part of the display casing
and on cooling the rear part of the plasma display, as is
stated on lines 1-10 on page 2 of the WO specification. In
addition, from Fig. 2A and 2C of the WO specification we can
clearly see that the display surface 2la is outside the cas-
ing and the cooling air gap E is on the opposite side of the
casing, behind the display 21. Although the display is en-
capsulated, the display surface in this solution, too, is in
direct contact with ambient air, so it 1is not possible to-
reliably implement control of the temperature of the display
surface, and the display surface is exposed to vandalism and

damage from being touched.
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Previously known is also a solution as disclosed in British
patent application no. GB2357178 for controlling the tem-
perature of a plasma display in a case where the plasma dis-
play is enclosed in a hermetic casing provided with a trans-
parent front plate to prevent disturbances caused by dust
and other particles present in the air. In the solution ac-
cording to this GB application, the cooling air is taken
through filters directly from the external air surrounding
the casing and returned after the cooling function from the
casing directly back into the space outside the casing.
Therefore, controlling the temperature of the air taken from
outside the casing may prove difficult because the tempera-
ture of the air may change even very quickly e.g. when the
sun emerges from behind a cloud and heats the air. Likewise,
displays used outdoors are exposed to large temperature dif-
ferences in different seasons, and therefore correct control
of temperature is difficult. Moreover, in the solution ac-
cording to the GB application, the air stream is blown into
a gap 26 behind the display panel, between the display panel
13 and an auxiliary panel 12 behind the display panel, and
not into the gap between the transparent front plate'14 and
the actual display surface. Consequently, control of the
temperature of the display surface itself is not as fast and
efficient as it could be. Besides, in the solution according
to the GB application, the air stream i1s not equalized in
any way, so the air stream may be different in respect of
cooling/heating power in different parts of the display. In
difficult conditions this may result in damage e.g. to a

part of the display surface.

Thus, both non-encapsulated displays and partially or com-
pletely encapsulated displays still have the common drawback
that no reliable arrangement for controlling the temperature
of the display surface has been achieved, and consequently
the use of electric displays is restricted.
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The object of the present invention is to overcome the
above-mentioned drawbacks and to achieve a simple and reli-
able procedure and apparatus for controlling the temperature
of the display surface of an electric display, in which so-
lution the display surface of a display placed in a casing
can be provided with a protective glass pane or equivalent.
A further object 1s to achieve a procedure and apparatus
that will enable the use of an electric display for many
different purposes and in many different places of applica-
tion. The procedure of the invention is characterized by
what is disclosed in the characterization part of claim 1.
Correspondingly, the apparatus of the invention is charac-
terized by what is disclosed in the characterization part of
claim 5. Other embodiments of the invention are character-

ized by what is disclosed in the other claims.

The solution of the invention has the advantage that, being
completely encapsulated, the display device, in more simple
terms the display withstands all kinds of external condi-
tions, including exceptional situations, whether caused by
weather or man. An additional advantage is that the encapsu-
lated construction with the display surface placed inside a
casing enables the control of the temperatuie of the display
surface to be reliably implemented so that the limit tem-
perature values specified by the manufacturer will not be
exceeded under any circumstances at any point of the display
surface. The advantages resulting from this include a longer
service life of the display and more versatile possibilities
of use of the display than at present. The display can be
used both indoors and outdoors and also at a close distance
from spectators as the display surface is protected against
touch. A further advantage is that the casing of the display
can be easily provided with a cooling system, allowing a
display provided with the solution of the invention to be
safely used even in reasonably hot outdoor conditions. An
additional advantage is good sound insulation of the fans
used, because the fans producing the air streams are placed

as far away from the front edges of the air ducts opening in
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the spectator’s direction, so that the fan noise carried by
the air stream travels through as long a distance in the air
duct as possible. Yet another advantage is that the closed
box-type structure also protects the display from dust,
sand, water and other harmful materials. A further advantage
is that, as a constant dynamic pressure 1s maintained over
the entire width of the display surface, the velocity of the
flow of circulated air can be equalized over the entire
width of the display surface, so a sufficiently even flow
velocity is achieved even in the display surface edge areas

having the greatest flow resistance.

In the following, the invention will be described in detail
with reference to an embodiment example and the attached

drawing, wherein

Fig. 1 presents a technical solution according to the
invention in simplified and diagrammatic form in

side view,

Fig. 2 presents a technical solution according to the
invention in simplified and diagrammatic form in
top view, and

Fig. 3 presents a technical solution according to the
invention in simplified and diagrammatic form in
front view.

To provide an understanding of the solution of the inven-
tion, first a technical solution implementing the procedure
of the invention for controlling the temperature of the dis-
play surface of an electric display will be described. Fig.
1 presents a simplified and diagrammatic cross—-sectional
side view of a casing 1 according to the invention. An arrow
pattern 9 represents the circulating alr stream used to con-
trol the temperature of the display surface 6a. The casing
structure comprises e.g. a thermally insulated envelope 2,
which has an open front provided with a transparent protect-
ing element 3, such as a glass or plastic plate or a corre-

sponding transparent structure. The envelope 2 and the pro-
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tecting element 3 together form a substantially closed and
substantially watertight and airtight casing structure, in-
side which a display device 6, i.e. a display provided with

a display surface 6a can be mounted.

Provided in the upper part of the envelope 2 is an air duct
4a of a width covering substantially the entire interior
width of the envelope 2, which air duct forms a hollow
structure with an L-shaped cross-sectional profile such that
a first branch of the L-profile is substantially parallel to
the interior upper surface, i.e. ceiling of the envelope and
adjoins the ceiling of the envelope 2 while a second branch
of the L-profile is substantially parallel to the interior
rear surface, 1.e. back wall of the envelope 2 and adjoins
the inner surface of the back wall of the envelope. In the
lower part of the envelope 2 is an air duct 4b corresponding
to air duct 4a and placed in an upside-down position with
respect to air duct 4a and adjoining in a corresponding man-
ner both the back wall of the envelope 2 and the interior
bottom surface of the envelope 2. The front edges of the
first branches of the air ducts 4a and 4b, i.e. the branches
at the ceiling and bottom surfaces of the envelope 2 extend
to the front part of the envelope 2, close to the rear sur-

face of the protecting element 3.

The air duct 4a in the upper part of the is provided with at
least one fan 5z, which sucks air used for controlling the
temperature of the display surface 6a from the air duct 4a
and blows the air further into a space 10 in the rear part
of the envelope 2, which may contain e.g. display components
producing turbulence in the circulated air stream. The fan
5a 1s secured to the second branch of air duct 4a, i.e. to
the branch adjoining the rear wall, close to the space 10 in
the rear part. Similarly, air duct 4b is provided with a fan
5b secured to the second branch of the air duct, i.e. to the
branch adjoining the rear wall. The fan 5b sucks air from

the space 10 in the rear part of the envelope 2 into air
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duct 4b and blows it further through the air duct 4b towards
the front part of the envelope 2.

The front part of the air duct 4b in the lower part of the
envelope 2 is provided with a throttle element 7b, such as
an alr gap or equivalent, throttling the circulated air
stream and having a width substantially covering at least
the entire display surface 6a, the effective cross-sectional
area of the throttle element being smaller than the effec-
tive cross—sectional area of air duct 4b after fan 5b. Cor-
respondingly, the front part of the air duct 4a in the upper
part of the envelope 2 1is provided with an exhaust element
7a, such as an air gap or equivalent, for the exhaust of the
circulated air stream, said exhaust element having a width
at least substantially equal to the entire width of the dis-
play surface 6a and an effective cross-sectional area at
least equal to the effective cross-sectional area of the
throttle element 7b.

The display device 6 is so placed inside the envelope 2 that
between the display surface 6a and the protecting element 3
there remains an air gap 8 having a substantially uniform
width and oriented in a direction parallel to the plane of
the display surface 6a, in which air gap the circulated air
stream 9 produced by the fans 5a and 5b has been fitted to
rise along the surface of the display surface 6a from the
lower part of the envelope 2 to its upper part to control

the temperature of the display surface 6a.

Fig. 2 correspondingly presents a simplified and diagram-
matic cross-sectional top view of the casing structure 1 of
the invention. The arrow pattern 13 indicates the path of
the cooling replacement air in the casing structure 1 of the
invention. Placed on each interior side surface, i.e. side
wall of the envelope 2 has a hollow air duct 1lla and 1llb of
L-shaped cross-sectional profile substantially corresponding
to air ducts 4a, 4b. The first branch of the air ducts 1lla,
11b adjoins the side wall of the envelope 2 and the second
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branch adjoins the rear wall of the envelope 2. Air ducts
1lla and 11b are mitred with air ducts 4a and 4b and fastened
at the mitre to air ducts 4a and 4b, so that the four air
ducts together form a structure resembling a picture frame.
The hollow interiors of air ducts 4a and 4b are mechanically
insulated from the corresponding interiors of air ducts 1la
and 1llb either at or near the mitre to separate the air

streams circulating in the air ducts from each other.

The vertical front side of the envelope 2 is provided with
one or more air intake openings l4a communicating with the
opening at the front edge of air duct lla. Air duct 1lla is
provided with at least one fan 12a, which sucks replacement
air into the air duct from outside the of the envelope 2
through the intake opening 1l4a and blows the air further
into the space 10 in the rear part of the envelope 2, where
the replacement air stream 13 is mixed with the circulated
alr stream 9, cooling, heating or drying the circulated air
as necessary. In the labyrinthine structure of the space 10
in the rear part, the replacement air is well mixed with the
circulated air, so that the temperature of the circulated
alr is rendered as even as possible. The fan 12a is fastened
to the second branch of air duct 1la, i.e. to the branch
adjoining the rear wall, close to the space 10 in the rear
part. Similarly, air duct 1lb is provided with a fan 12b
attached to the second branch of the air duct, i.e. to the
branch adjoining the rear wall, which sucks air from the
space 10 in the rear part of the envelope 2 into air duct
11b and blows it further through the air duct 11lb out of the
envelope via one or more exhaust openings 14b provided in
the vertical front side of the envelope. As the air intake
and exhaust openings 14a, 1l4b are located in the front side
of the envelope, the display casing can even be embedded in

a wall or a corresponding mounting surface.
Fig. 3 presents a simplified and diagrammatic cross-

sectional front view of the casing structure 1 of the inven-
tion. For the sake of clarity, the figure only shows the
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circulation air 9 flowing upwards along the front side of
the display surface 6a of the display device 6. Correspond-
ingly, behind the display device 6 the circulation air 9
flows downwards, as can be seen from Fig. 1. The replacement
air stream 13 mainly separated from the circulated air
stream 9 is sucked via fan 12a into the space 10 in the rear
part, circulated in a substantially horizontal direction and
blown out of the casing 1 via fan 12b. Thus, the display
surface 6a 1s never directly exposed to raw air from outside
the casing but only to air mixed in the circulated air
stream 9. This results in easier and better filtering of the
air used to control the temperature of the display surface

6a.

In the casing structure 1 of the invention, the circulating
alr stream 9 produced by one or more fans b5b creates an
overpressure in the lower part of the of air duct 4b, be-
cause the cross-section of the throttle element 7b in the
fore part of the air duct 4b is smaller than the cross-
section of the air duct 4b. The result of this is that the
pressure 1s equalized in the throttle element 7b and the
circulating air stream 1s evenly distributed over the entire
width of the throttle element 7b, and therefore a substan-
tially smooth circulated air stream 9 of uniform temperature
is flowing at the same velocity through the throttle element
7b, rising upwards in the gap 8 along the display surface 6a

of the display device 6.

By means of the circulating air stream 9, the temperature of
all pixels on the display surface 6a is controlled by sup-
plying circulation air at a temperature as required in each
situation to the display surface 6a at least over the entire
width of the display surface and at a sufficiently high flow
rate. Placed in the upper part of the air gap 8 and the dis-
play surface 6a are one or more temperature sensors, by
means of which a correct temperature of the circulating air
is maintained. Generally a temperature adjustment of the

circulating air stream 9 effected by using the replacement
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air stream 13 is sufficient. To prepare the casing 1 for
difficult conditions, it can be provided with one or more
heating elements to heat the circulating air when necessary
on the basis of the information obtained from the tempera-
ture sensors. Similarly, the casing 1 can be provided with
one or more cooling elements to cool the circulating air
when necessary on the basis of the information obtained from
the temperature sensors if the cooling effected by using the
replacement air stream 13 is insufficient. In addition, the
apparatus comprises controlling and adjusting elements for
keeping the circulating ailr stream 9 at a correct tempera-
ture or within correct temperature limits. For the sake of
clarity, the figures do not show the temperature sensors,
heating elements, cooling elements and controlling and ad-

justing elements.

According to the procedure of the invention, the control of
the temperature of the display surface 6a of a display de-
vice 6 is implemented e.g. as follows: In the procedure, a
circulating air stream 9 1is circulated inside a substan-
tially closed casing structure 1 by blowing circulation air
by means of a fan 5b into an air duct 4b and throttling the
flow of the circulation air 9 away from the air duct 4b by
means of a throttle element 7b so as to create in the air
duct 4b an overpressure equalizing the circulating air
stream 9. The overpressurized circulating air stream 9 1is
passed further via the throttle element 7b at an even flow
rate along the display surface 6a of the display device 6
substantially upwards in an air gap 8 between the display
surface 6a and a protecting element 3 placed in front of the
display surface 6a, at least over the entire width of the
display surface 6a. From the ailr gap 8, the circulating air
stream 9 is passed further via an exhaust element 7a into an
air duct 4a from which the circulating air stream 9 is
sucked by a fan 5a into a space 10 in the envelope 2 behind
the display device 6, in which space the circulation air is
mixed at least when necessary with replacement air sucked

into the envelope 2 from outside the envelope 2 via an air
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duct 1la by means of a fan 12a to keep the circulating air
stream at a desired temperature or within desired tempera-

ture limits.

In addition, the circulation and replacement air is used for
cooling display device components placed in the space 10 in
the rear part. When necessary, the circulating air stream is
cooled or heated by means of a separate cooling and/or heat-
ing element. The replacement air stream 13 is partially
mixed with the circulating alr stream 9 and passed out of
the envelope 2 via a fan 12b and an air duct 1lb. In addi-
tion, the circulating air stream 9 and the replacement air
stream 13 are prevented form being mixed with each other
except in the space 10 in the rear part of the envelope 2

behind the display device 6.

It is obvious to the person skilled in the art that the in-
vention i1s not limited to the embodiments described above
but that it may be varied within the scope of the claims
presented below. Thus, for example, the structure of the
envelope and the structure and number of the air ducts may
differ from those described above. Likewise, the placement
and number of fans may vary. Similarly, it is obvious that
the intake and exhaust of replacement air as well as the
circulation as a whole may be implemented in ways differing
from those described above. For example, the replacement air
can be taken from the side of or from behind the casing, and
it can also be exhausted to the side of and behind the cas-
ing. The replacement air can also be taken into the casing
or exhausted from the casing at a point near an area con-
taining components that require e.g. special cooling. If
necessary, the replacement air can also be taken in and ex-

hausted from the same side of the casing.

It is also obvious to the person skilled in the art that the
elongated opening presented above as a throttle element may
also consist of a series of smaller apertures or holes,

which may be disposed in more than one row. The essential
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point is that the throttle element or equivalent is used to
equalize the pressure of the circulating air stream in the
air duct and thus to distribute the entire circulating air
stream over the entire width of the display surface. It is
also obvious that, instead of consisting of aforesaid aper-
tures or holes, the throttle element may also be formed e.q.
directly on the basis of the mutual positions and shape of
the display device, protecting element and fore part of the
air duct. It is likewise obvious to the person skilled in
the art that, instead of throttle elements of fixed shape
and size, the opening of the throttle element may be adjust-
able.

It is further obvious to the person skilled in the art that
the pressure, velocity or equivalent of the air stream be-
fore it flows onto the display surface 6a can also be equal-
ized without an actual throttle part reducing the cross-
sectional area of air duct 5b. In this case, using a high
power with fan 4b, in the air duct 5b after the fan 4b a
pressure ls created that has a magnitude such that the whole
alr duct forms a kind of throttle functioning as an equaliz-
ing element and the pressure as well as the rate of flow are
equalized before the air stream reaches the lower edge of
the display surface 6a. in this case, air duct 5b may have a
substantially constant cross-sectional area throughout its
length.

It is additionally obvious to the person skilled in the art
that the air intake opening l4a at least for the replacement
air stream 13 may be provided with a filter to prevent dust
and other small particles present in the air from getting

into the replacement air stream 13.

It is further obvious that, instead of being formed from
plate-like structural elements, the air ducts may also be
formed by the components and other structural parts of the

apparatus.
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CLAIMS

1. A procedure for controlling the temperature of the dis-
play surface (6a) of an encapsulated display device (6), in
which procedure the display device is placed inside a casing
(1) provided with a transparent protecting element (3), and
in which procedure a medium, such as air, is circulated in
the casing (1), characterized in that the flow of the circu-
lated air stream (9) is equalized and after the equalization
the air stream (9) 1s caused to flow along the display sur-
face (6a) of the display device (6) over the display surface
(6a) .

2. A procedure according to claim 1, characterized in that
circulated air stream (9) is throttled to equalize the air
stream by means of a throttle element (7b) placed below the
display surface (6a), whereupon the air stream (9) is passed
over the display surface (6a) through an air gap (8) between
the display surface (6a) and the transparent protecting ele-

ment (3) in front of the display surface (6a).

3. A procedure according to claim 1 or 2, characterized in
that the circulated air stream (9) is passed after the dis-
play surface (6a) via an air duct (4a) provided inside the
casing (1) into a space (10) in the rear part of the casing
(1), in which space the circulated air stream (9) is mixed
if necessary with replacement air taken from outside the
casing (1), after which space (10) the circulated air stream
(9) is passed again through an air duct (4b) provided inside
the casing (1) via the throttle element (7b) into the air
gap (8) and over the display surface (6a).

4. A procedure according to claim 1, 2 or 3, characterized
in that the temperature of the circulated air stream (9) is
monitored by means of temperature sensors and, when neces-
sary, the circulated air stream (9) 1s either heated or
cooled by means of a separate heating or cooling element.
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5. An apparatus for controlling the temperature of the dis-
play surface (6a) of an encapsulated display device (6), in
which apparatus the display device (6) 1s placed inside a
casing (1) provided with a transparent protecting element
5 (3), and which apparatus is provided with at least one fan
(5b) for circulating a medium, such as air, in the casiﬂg
(1), characterized in that the apparatus is provided with at
least one element for equalizing the circulated air stream
(9), which equalizing element, as seen in the direction of
10 the circulated air stream (9), 1is placed between the fan

(5b) and the display surface (6a).

6. An apparatus according to claim 5, characterized in that
the apparatus is provided with at least one throttle element
15 (7b) functioning as an equalizing element, which, as seen in
the direction of the circulated air stream (9), 1is placed
between the fan (5b) and the display surface (6a).

7. An apparatus according to claim 6, characterized in that
20 the throttle element (7b) is placed in the casing and that
the throttle element (7b) 1s an elongated opening of a
length at least corresponding to the width of the display
surface (6a), the cross-sectional area of said opening being
smaller than the cross-sectional area of the air duct (4b)
25 between the fan (5b) and the opening.

8. An apparatus according to claim 5, 6 or 7, characterized
in that the front wall of the casing (1) consists of a
transparent protecting element (3) placed at a horizontal
30 distance from the display surface (6a) of the display device
(6) so that the protecting element (3) and the display sur-
face (6a) have an air gap (8) between them through which the
circulated air stream (9) 1s passed over the display surface

(6a) .

35

9. An apparatus according to-any one of the preceding claims
5-8, characterized in that, in addition to the aforesaid

components, the casing (1) is provided with at least an ap-
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erture-like exhaust element (7a) for exhausting the circu-
lated air stream, an air duct (4a) and a fan (5a) for pass-—
ing the circulated air stream (9) over the display surface

{6a) as a smooth flow inside the casing (1).

10. An apparatus according to any one of the preceding
claims 5-9, characterized in that the apparatus is provided
with alr ducts (1la, 11lb) and fans (l2a, 12b) connected to
the air ducts (lla, 11b) for taking in replacement air from
outside the casing (1) and mixing it with the circulated air
stream (9) in the space (10) in the rear part of the casing
and for exhausting it from the casing (1) after the mixing,
and that the air ducts (4a, 4b) guiding the circulated air
stream (9) are mechanically separated from the air ducts
(11a, 11b) guiding the replacement air stream (13).
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requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}2).

[] See attached certification statement.
[ ] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Kevin Roddy/ Date (YYYY-MM-DD) 2011-10-19
Name/Print Kevin Roddy Registration Number 50,577

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2117 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MQY/

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 182 of 238



Receipt date: 10/19/2011 12478832 - GAU: 2871
Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the applicaticn or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4, A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Alexandria, Virginia 22313-1450

WWW.USpto.gov
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38209 7590 10/31/2011 | |
. . EXAMINER
Stanzione & Kim, LLP
919 18th Street, NW QI, ZHI QIANG
Suite 440 ART UNIT PAPER NUMBER
Washington, DC 20006 | | |
2871
| MAIL DATE | DELIVERY MODE |
10/31/2011 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 187 of 238



Application No. Applicant(s)
12/478,832 KIM ET AL.

Office Action Summary Examiner Art Unit
MIKE Ql 2871

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[J Responsive to communication(s) filedon
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 4563 O.G. 213.
Disposition of Claims
5)X] Claim(s) 1-25is/are pending in the application.
ba) Of the above claim(s) 12-19 and 24 is/are withdrawn from consideration.
6)X] Claim(s) 9-11 and 20 is/are allowed.
7)X Claim(s) 1,2,5.7.8.21 and 25 is/are rejected.
)
)

)
8)X Claim(s) 3.4.6.22 and 23 is/are objected to.
9)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

10)[] The specification is objected to by the Examiner.
11)] The drawing(s) filed on _____is/are: a)[_] accepted or b)[_] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
aX Al b)[J Some * ¢)] None of:
1.X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) x Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) X Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 6/5/09:10/19/11. 6) D Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20111026
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Application/Control Number: 12/478,832 Page 2
Art Unit: 2871

DETAILED ACTION
Election/Restrictions
1. Applicant’s election without traverse of the claims 1-11, 20-23 and 25 in the reply

filed on October 17, 2011 is acknowledged.

Specification
2. The title of the invention is not descriptive. A new title is required that is clearly

indicative of the invention to which the claims are directed.

Claim Rejections - 35 USC § 112

3. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

4. Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite
for failing to particularly point out and distinctly claim the subject matter which applicant
regards as the invention.

In claim 2, recitation “. . . the cooling fan is located near the air inlet.” That is not
defined and clear as near the air inlet cannot tell how near is the near, So that any

position can be a position near to the air inlet.

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
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Application/Control Number: 12/478,832 Page 3
Art Unit: 2871

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

5. Claims 1, 2, 5, 7-8, 21 and 25 are rejected under 35 U.S.C. 103(a) as being

unpatentable over WO 2005/079129 A1 (INSSIMAINOE QY).

Regarding claims 1 and 21, INSSIMAINOE OY teaches (see page 5, line 27 —

page 8, line 34; Fig.1) that a liquid crystal display device comprises:

a liquid crystal panel ( display device 6);

a protection panel (protecting element 3 and envelope 2 together form a
substantially closed and substantially watertight and airtight casing structure
(see page 5, line39-page 6, line 1) so that the protecting element 3 functions
as a protection panel to protect the liquid crystal panel (6) arranged a
predetermined distance from the liquid crystal panel (6 ) as shown in Fig.1;
(concerning claim 21) a channel (such as air gap 8) formed between the liquid
crystal panel (6) and the protection panel (2, 3);

a flow control device such as the fans (5a, 5b) functions as a flow control
device to impart turbulence to an air flow (or to provide turbulence air) in the
channel which is defined between the liquid crystal panel (6) and the
protection panel (3) so as to remove heat from a front side of the liquid crystal
panel (6) as shown in Fig.1.

INSSIMAINOE QY further teaches (see page 5, lines 9-10) that such

display device achieves a sufficient even flow velocity.
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Application/Control Number: 12/478,832 Page 4
Art Unit: 2871

Therefore, it would have been at least obvious to those skilled in the art at
the time the invention was made to modify the liquid crystal display device of
INSSIMAINOE QY with the teachings of using a flow control device to impart
turbulence of an air flow in a channel as taught by INSSIMAINOE OY, since the
skilled in the art would be motivated for achieving a sufficient even flow velocity.

Regarding claim 2, INSSIMAINOE QY teaches the invention set forth above.

INSSIMAINOE QY further teaches (see Fig.1 and Fig.2) that the flow control
device comprises a cooling fan (5a, 5b) to blow air to the channel such as air gap
(8); the channel having an air inlet to receive air and an air outlet to discharge the
air receive from the channel; and the cooling fan is located near the air inlet as
shown in Fig.1, Fig.2.

Regarding claim 5, INSSIMAINOE QY teaches the invention set forth above.

Concerning each of the air inlet and air outlet is provided with a dust filter to
remove foreign material from the air that is common and known in the art to use
air filter in order to prevent the foreign material such as dust air particles to enter
the housing, and that is conventional and obvious.

Regarding claim 7, INSSIMAINOE QY teaches the invention set forth above.

INSSIMAINOE QY further teaches (see Fig.1 and Fig.2) that a housing
(protecting element 3 and envelope 2 together form a housing) enclosing the
liquid crystal panel (6), wherein the protection panel is made of a transparent
material and entirely located at a front side of the housing such as the protecting

element (3) made of a transparent material in order to pass light and that is
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conventional and obvious, and such protection element (3) is entirely located at a
front side of the housing as shown in Fig.1 and Fig.2.

Regarding claim 8, INSSIMAINOE OY teaches the invention set forth above.

Concerning a backlight unit and a circuit board both provided at a rear side of the
liquid crystal panel and a rear panel spaced apart from the backlight unit and the
circuit board that is conventional and obvious as the display panel need to use
the backlight at rear side to display image in which the backlight unit and circuit
board must be located in the rear side of the display panel. INSSIMAINOE OY
further teaches (see Fig.1 and Fig.2) that the air emerging from the channel (air
gap 8) which is defined between the protection panel (3) and the liquid crystal
panel (6), and the air flows via another channel such as side channel and rear
channel, and the rear channel must be formed by such backlight unit and the
circuit board so as to remove heat generated from the backlight unit and the
circuit board, and that is conventional and obvious to those skilled in the art.

Regarding claim 25, INSSIMAINOE QY teaches the invention set forth above.

Concerning using an air conditioner to generate a cooling air as the air flow that
is common and known in the art as the air conditioner having the property of

generating a cooling air and that is conventional and obvious.

Allowable Subject Matter

Claims 9-11 and 20 are allowed.
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93 7. Claims 3-4, 6 and 22-23 objected to as being dependent upon a rejected base
94  claim, but would be allowable if rewritten in independent form including all of the

95 limitations of the base claim and any intervening claims.

96 8. The following is a statement of reasons for the indication of allowable subject
97  matter:
98 Claims 9-11 and 20 are allowable because the prior art of record neither

99 anticipated nor rendered obvious that a liquid crystal display device comprises various
100 related elements as claimed with specific features recited in the claims 9 and 20 as

101 follows:

102 In claim 9, a flow control device to detect temperature variation caused by heat
103 incident on a front side of the liquid crystal panel and to control a flow rate of air
104 blowing toward a channel between the liquid crystal panel and the protection
105 panel such as shown in Fig.2.

106 In claim 20, a distance between the liquid crystal panel and the protection panel
107 is in a range of 5mm to 25mm such as shown in Fig.2.

108

109 Claims 3-4, 6 and 22-23 contain allowable subject matter because the prior art
110 of record neither anticipated nor rendered obvious that a liquid crystal display
111 device comprises various related elements as claimed with specific features
112 recited in the claim s 3, 6 and 22 as follows:
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In claim 3, a flow rate controller to regulate a flow rate of air blow from the cooling
fan according to a signal transmitted from the temperature sensor such as shown
in Fig.2.

In claim 6, the channel defined between the liquid crystal panel and the
protection panel has a spacing distance in a range of 5 to 25 mm such as shown
in Fig.2

In claim 22, a flow rate controller to regulate a flow rate of air in the cooling fan to
control a flow velocity of the air in the channel; and a temperature sensor to
measure temperature of the air having passed through the first channel and to

send a resulting signal to the flow rate controller such as shown in Fig.2.

Conclusion

9. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
10.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MIKE QI whose telephone number is (571)272-2299.
The examiner can normally be reached on M-T 7:30 am-6:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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133 Information regarding the status of an application may be obtained from the
134  Patent Application Information Retrieval (PAIR) system. Status information for

135  published applications may be obtained from either Private PAIR or Public PAIR.

136  Status information for unpublished applications is available through Private PAIR only.
137  For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
138  you have questions on access to the Private PAIR system, contact the Electronic

139 Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
140 USPTO Customer Service Representative or access to the automated information

141  system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

142

143

144  /Mike Qi/

145  Primary Examiner, Art Unit 2871
146

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 195 of 238



Index of Claims

12478832

Application/Control No. Applicant(s)/Patent Under

Reexamination
KIM ET AL.

Examiner
MIKE QI

Art Unit

2871

v Rejected

Cancelled

Non-Elected A Appeal

= Allowed

Restricted

Interference 0] Objected

[J Claims renumbered in the same order as presented by applicant

O cpPa O T O R.1.47

CLAIM

DATE

Final Criginal

10/26/2011

1

N

AV IO N HO 2 NON IRN

Q| |N|[O|O||W|N

-
o

-
-

-
)V}

-
w

—_
N

-
(8]

-
o)}

-
~

e
o

-
©0

N
o

N
e

N
N

N
w

OO0 x|n

N
N

N
(&}

<«

U.S. Patent and Trademark Office

Part of Paper No. : 20111026

Petitioner Manufacturing Resources International, Inc.

Exhibit 1002 - Page 196 of 238



Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12478832 KIM ET AL.
Examiner Art Unit
MIKE Ql 2871
SEARCHED
Class Subclass Date Examiner
349 161,72,58 10/26/11 MQ
SEARCH NOTES
Search Notes Date Examiner
Searched in 10/26/11 MQ
USPG PUB,USPAT,USOCR,FPRS,EPO,JPO,DERWENT,IBM TDB.
INTERFERENCE SEARCH
Class Subclass Date Examiner

U.S. Patent and Trademark Office

Part of Paper No. : 20111026

Petitioner Manufacturing Resources International, Inc.

Exhibit 1002 - Page 197 of 238




EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {Hits {i{Search Query DBs Default {Plurals {iTime
# Operator Stamp
L1 256 iair and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and temperature {jUSPAT; 10:20
and distance and fan and cool$4 and {USOCR; FPRS;
(liquid adj crystal) and EPO; JPG;
(@ad< "20090605" @ad="20090605") DERWENT;
IBM_TDB
2 7 air and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and temperature {jUSPAT,; 10:21
and distance and fan and cool$4 and {USOCR; FPRS;
(liquid adj crystal) and EPO; JPO;
(@ad<"20090605" @ad="20090605") DERWENT,;
and 349/161.ccls. IBM_TDB
3 i1 air and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and temperature §USPAT; 10:21
and distance and fan and cool$4 and {USOCR; FPRS;
(liquid adj crystal) and EPO; JPC;
(@ad<"20090605" @ad="20090605") iDERWENT,;
and 349/72.ccls. IBM_TDB
4 U3 air and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and temperature jUSPAT; 10:21
and distance and fan and cool$4 and {{USOCR; FPRS;
(liquid adj crystal) and EPO; JPO;
(@ad< "20090605" @ad="20090605") iDERWENT;
and 349/58.ccls. IBM_TDB
L5 27 Hair and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and temperature {jUSPAT; 10:21
and distance and fan and cool$4 and {USOCR; FPRS;
(liquid adj crystal) and EPO; JPG;
(@ad<"20090605" @ad="20090605") {DERWENT;
and "349"/$.ccls. |IBM_TDB
L7 42 (air near10 flow) and channel and US-PGPUB; OR ON 2011/10/26
cool$4 and 349/72.ccls. USPAT; 10:22
USCCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L8 {91 air and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and (temperaturejUSPAT; 10:24
near10 sensor) and distance and fan {USOCR; FPRS;
and cool$4 and (liquid adj crystal) and {EPO; JPO;
(@ad<"20090605" @ad="20090605") DERWENT,;
IBM_TDB
S1 {353 §349/161.ccls. US-PGPUB; OR ON 2011/09/20
USPAT; 09:20
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S2 13243 §349/58.ccls. US-PGPUB; OR ON 2011/09/20
USPAT; 09:21

file:///Cl/Users/mqi/Documents/e-Red%20Folder/12478832/EASTSearchHistory.12478832_ Accessible Version.htm[10/26/2011 11:28:13 AM]

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 198 of 238




EAST Search History

USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S3 {184 §349/72.ccls. US-PGPUB; OR ON 2011/09/20
USPAT; 09:21
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
$4 203 i(air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
(flow near10 control) and turbulence {USPAT; 09:23
and heat and cool$4 and (liquid adj USOCR; FPRS;
crystal) EPO; JPC;
DERWENT;
IBM_TDB
S5 i3 (air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
(flow near10 control) and turbulence {USPAT; 09:23
and heat and cool$4 and "349"/$.ccls. {{USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S6 192 ii(air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
(flow near10 control) and turbulence {USPAT; 09:27
and heat and cool$4 and (liquid adj USOCR; FPRS;
crystal) and (@ad<"20090605" EPO; JPO;
@ad="20090605") DERWENT;
IBM_TDB
S7 i "2007183436".pn. JPO OR ON 2011/09/20
09:29
S8 i (air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
(flow near10 control) and turbulence {USPAT; 09:48
and cool$4 and 349/161.ccls. USCCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
9 i (air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
(flow near10 control) and turbulence {USPAT; 09:48
and cool$4 and 349/58.ccls. USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S10 i1 (air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
(flow near10 control) and turbulence H§USPAT; 09:48
and cool$4 and 349/72.ccls. USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S11 43 (air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
(flow near10 control) and cool$4 and {USPAT; 09:49
349/161.ccls. USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S12 4§20 (air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
cool$4 and 349/161.ccls. USPAT; 09:49
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
} i ]

file:///Cl/Users/mqi/Documents/e-Red%20Folder/12478832/EASTSearchHistory.12478832_ Accessible Version.htm[10/26/2011 11:28:13 AM]

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 199 of 238




EAST Search History

S13

24

(air near10 flow) and channel and
cool$4 and 349/58.ccls.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPG;
DERWENT;
IBM_TDB

OR

ON

2011/09/20
09:49

S15

101

(air near10 flow) and channel and
cool$4 and "349"/$.ccls.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2011/09/20
09:49

S16

3443

(air near10 flow) and channel and
cool$4 and (liquid adj crystal)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

OR

ON

2011/09/20
09:50

S17

788

(air near10 flow near10 channel) and
cool$4 and (liquid adj crystal)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2011/09/20
09:51

S18

572

(air near10 flow near10 channel) and
distance and cool$4 and (liquid adj
crystal)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2011/09/20
09:51

S19

305

(air near10 flow near10 channel) and
distance and fan and cool$4 and
(liquid adj crystal)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

OR

ON

2011/09/20
09:52

S20

284

(air near10 flow near10 channel) and
distance and fan and cool$4 and
(liquid adj crystal) and
(@ad<"20090605" @ad="20090605")

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2011/09/20
09:53

S21

"5682216".pn. "20070058339".pn.

US-PGPUB;
USPAT

OR

OFF

2011/10/25
15:25

10/26/2011 11:28:11 AM
C:\ Users\ mqi\ Documents\ EAST\ Workspaces\ 12478832(cooling_air_channels).wsp

file:///Cl/Users/mqi/Documents/e-Red%20Folder/12478832/EASTSearchHistory.12478832_ Accessible Version.htm[10/26/2011 11:28:13 AM]

Petitioner Manufacturing Resources International, Inc.
Exhibit 1002 - Page 200 of 238




Docket No.: 103-1284

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Jin Sub KIM, et al.

Application No.: 12/478,832 Group Art Unit: 2871

Filed: June 5, 2009 Examiner: Zhi Qiang Qi

Customer No.: 38209 Confirmation No.: 1220

For: LIQUID CRYSTAL DISPLAY DEVICE INCLUDING AIRFLOW CHANNEL
(As Amended)

Commissioner of Patents and Trademarks
P.O. Box 1450
Alexandria, VA 22313-1450

AMENDMENT
Sir:
In response to the Office Action mailed October 31, 2011, please amend the above-
identified application as follows:
Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims which begins on page

3 of this paper.

Remarks begin on page 9 of this paper.
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Amendment dated February 29, 2012

Reply to the Office Action of October 31, 2011

Amendments to the Claims
The listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

1. (Currently Amended) A liquid crystal display device, comprising:
a liquid crystal panel;
a protection panel separated arranged-a-predetermined-distance-from the liquid crystal

panel by a channel; and
a flow control device to impart turbulence to an air flow in the a-channel, the flow control

device comprising:-whi

a temperature sensor to measure the temperature of air discharged from the

channel; and

a flow rate controller to control air flow through the channel according to the

measured temperature.

2. (Currently Amended) The liquid crystal display device according to claim 1,

wherein: the channel comprises:

the-channel-comprises-an air inlet to guide air into the channel; receive-air-and
an air outlet to discharge the-air received-from the channeland

3. (Currently Amended) The liquid crystal display device according to claim 2,

wherein the flow control device further comprises: a fan to force air through the channel,

wherein the flow rate controller controls the fan according to the detected temperature.
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4. (Currently Amended) The liquid crystal display device according to claim 3,
wherein:

the flow rate controller controls regulates-the flowrate-of air-in-the cooling-fan such that
the air in the channel has a controlled-flow-velocity in a range of 4 to 14m/s.

5. (Currently Amended) The liquid crystal display device according to claim 2,
further comprising dust filters disposed in wherein:each-of-the air inlet and the air outletdis

o witl . corei ials. ¢ "

6. (Currently Amended) The liquid crystal display device according to claim 1,
wherein:

the width of the channel is defined-between-the liquid-crystal-panel-and-the protection
panelhas-a-spacing-distance-in a range of 5 to 25mm.

7. (Original) The liquid crystal display device according to claim 1, further
comprising:

a housing enclosing the liquid crystal panel,

wherein the protection panel is made of a transparent material and is entirely located at

a front side of the housing.

8. (Currently Amended) The liquid crystal display device according to claim 1,
further comprising:

a backlight unit and a circuit board, both provided at a rear side of the liquid crystal
panel; and

a rear panel spaced apart from the backlight unit and the circuit board,

wherein:

the air discharged emerging-from the channel-which-is-defined-between-the protection

paneland-the liguid-crystal-panel; flows through via-another channel formed-by-the-backlight-unit
and-the-circuitboard-so-as-to remove heat generated-from the backlight unit and the circuit

board.
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9. (Original) A liquid crystal display device, comprising:

a liquid crystal panel;

a protection panel arranged a predetermined distance from the liquid crystal panel; and

a flow control device to detect temperature variation caused by heat incident on a front
side of the liquid crystal panel, and to control a flow rate of air blowing toward a channel, which

is defined between the liquid crystal panel and the protection panel.

10. (Original) The liquid crystal display device according to claim 9, wherein:

the flow control device has a flow rate controller to regulate the flow rate of the air such
that air in the channel has a flow velocity of not less than 4m/s when the channel defined
between the liquid crystal panel and the protection panel has a spacing distance in a range of 5

to 25mm.

11. (Original) The liquid crystal display device according to claim 10, wherein:
the flow control device further includes a temperature sensor to detect a temperature
variation of the air having passed through the channel, and the flow rate controller is operated

according to a signal transmitted from the temperature sensor.

12. (Withdrawn) A liquid crystal display device, comprising:

a housing partitioned into upper and lower spaces;

a liquid crystal panel assembly arranged in the upper space; and

an air conditioner arranged in the lower space to blow air to the liquid crystal assembly,

and to cool the liquid crystal assembly.

13. (Withdrawn) The liquid crystal display device according to claim 12, further
comprising:
a flow control device to impart turbulence to the air being blown toward the liquid crystal

panel assembly, to cool the liquid crystal panel assembly.

14. (Withdrawn) The liquid crystal display device according to claim 13, wherein:

the housing includes a protection panel provided at a front side of the housing, and the
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air conditioner includes a cooling fan to blow the air to a channel defined between the protection

panel and the liquid crystal panel assembly.

15. (Withdrawn) The liquid crystal display device according to claim 14, wherein
the flow control device further comprises:
a flow rate controller to regulate a flow rate of the air in the cooling fan such that the air

in the channel has a controlled flow velocity.

16. (Withdrawn) The liquid crystal display device according to claim 15, wherein:

the channel defined between the liquid crystal panel assembly and the protection panel
has a spacing distance in a range of 0.005 to 0.025m, and the flow rate controller regulates the
flow rate of the air in the cooling fan such that the flow velocity of air in the channel is
maintained at 4m/s or more.

17. (Withdrawn) The liquid crystal display device according to claim 15, wherein:

the flow control device further includes a temperature sensor to measure a temperature
of the air having passed through the channel, and to send a resulting signal to the flow rate
controller.

18. (Withdrawn) The liquid crystal display device according to claim 17, wherein:
the flow rate controller controls the cooling fan such that the flow velocity of the air in the
channel is maintained at 14m/s or less.

19. (Withdrawn) The liquid crystal display device according to claim 12, wherein
the liquid crystal panel assembly comprises:

a liquid crystal panel;

a backlight unit irradiate light to the liquid crystal panel; and

a circuit board to control the backlight unit and the liquid crystal panel.

20. (Original) A display device, comprising:

a liquid crystal panel to display an image;
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a protection panel to protect the liquid crystal panel; and

a channel formed between the liquid crystal panel and the protection panel to pass air
therebetween to remove heat from a front side of the liquid crystal panel,

wherein a distance between the liquid crystal panel and the protection panel is in a range

of 5mm to 25mm.

21. (Currently Amended) A display device, comprising:

a liquid crystal panel to display an image;

a protection panel to protect the liquid crystal panel;

a channel formed between the liquid crystal panel and the protection panel; and

a flow control device to control the flow rate of previde-turbulent-air in the channel to
remove heat from a front side of the liquid crystal panel, the flow control device comprising:

a fan to force air through the channel;

a temperature sensor to measure the temperature of air discharged from the

channel; and

4R L LE L AT I LR

a flow rate controller control the fan according to the measured temperature to

regulate the flow rate of the air in the channel.

22. (Canceled)

23. (Currently Amended) The display device according to claim_21-22, wherein the
width of the channel a-di bepeH i

determined by a static pressure-flow rate curve of the cooling-fan.

24, (Withdrawn) A display device, comprising:

a housing;

a display assembly disposed inside the housing and spaced apart from the housing to
form front, top, and rear air flow channels in order; and

a flow control device to generate an air flow to flow air through the front, top and rear air
channels in order.
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25. (Currently Amended) The display device according to claim 21, further
comprising:

an air conditioner to_supply cooled air to the fan-generate-acooling-airas-the-airflows.
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Serial No.: 12/478,832

Docket No.: 103-1284

Amendment dated February 29, 2012

Reply to the Office Action of October 31, 2011

REMARKS

Introduction

Applicant notes with appreciation the Examiner’s indication that claims 9-11 and 20 are
allowed, and claims 3, 4, 6, 22, and 23 would be allowable if rewritten in independent form.
Applicant also notes with appreciation the Examiner’s indication that each of the references
cited in the Information Disclosure Statement of June 5, 2009 and October 19, 2011 have been

considered.

Claims 1-6, 8, 21, 23, and 25 have been amended. Claim 22 has been canceled without
prejudice or disclaimer. Claims 12-19 and 24 have been withdrawn from consideration.
Accordingly, claims 1-11, 20, 21, 23, and 25 are currently pending and under consideration. No
new matter is being presented. In view of the following remarks, reconsideration and allowance

of all the pending claims are requested.

Objections

The Examiner has objected to the Title for lacking sufficient descriptiveness. The Title
has been amended in order to provide additional descriptiveness. Reconsideration and

withdrawal of this objection are respectfully requested.

Rejection under 35 USC §112

Claim 2 has been rejected under 35 U.S.C. §112, second paragraph, as being indefinite
for failing to particularly point out and distinctly claim the subject matter which applicant regards
as the invention.

Claim 2 has been amended to delete the objected to subject matter. Accordingly,

reconsideration and withdrawal of this rejection are respectfully requested.

Rejection under 35 USC §103

Claims 1, 2, 5, 7-8, 21, and 25 have been rejected under 35 U.S.C. §103(a) as being
unpatentable over WO 2005/07129 A1 (Oy).
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Serial No.: 12/478,832

Docket No.: 103-1284

Amendment dated February 29, 2012

Reply to the Office Action of October 31, 2011

In order to even more particularly clarify differences between the present invention and
the cited art, claim 1 has been amended to recite a temperature sensor and flow rate controller,
as previously recited in allowable claim 3. In addition, claim 21 has been amended to include
the aspects of allowable claim 22, which has been canceled without prejudice or disclaimer.

As stated on page 7 of the Office Action, the subject matter recited in claims 3 and 6 is
not disclosed in the cited art. Accordingly, amended claims 1 and 21 recite patentable subject
matter. In addition, claims 2, 5, 7-8, and 25 are also patentable for at least their dependency
from claims 1 and 21. Accordingly, reconsideration and withdrawal of this rejection and prompt

allowance of the amended claims are respectfully requested.

10
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Serial No.: 12/478,832

Docket No.: 103-1284

Amendment dated February 29, 2012

Reply to the Office Action of October 31, 2011

Conclusion

It is respectfully submitted that a full and complete response has been made to the
outstanding Office Action and, as such, there being no other objections or rejections, this

application is in condition for allowance, and a notice to this effect is earnestly solicited.

If the Examiner believes, for any reason, that personal communication will expedite
prosecution of this application, the Examiner is invited to telephone the undersigned at the

number provided below.

If any further fees are required in connection with the filing of this amendment, please
charge the same to our Deposit Account No. 502827.

Respectfully submitted,

STANZIONE & KIM, LLP

Dated: _ February 29, 2012 By: _/Matthew T. Gill/
919 18™M St., NW, Suite 440 Matthew T. Gill
Washington, DC 20006 Registration No. 48,490

Telephone: (202) 775-1900
Facsimile: (202) 775-1901

11
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Serial No.: 12/478,832

Docket No.: 103-1284

Amendment dated February 29, 2012

Reply to the Office Action of October 31, 2011

Amendments to the Specification

Please replace the Title with the following amended Title, where changes are shown with “track
changes.”

LIQUID CRYSTAL DISPLAY DEVICE INCLUDING AIRFLOW CHANNEL
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Electronic Patent Application Fee Transmittal
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12478832

Filing Date:

05-Jun-2009

Title of Invention:

LIQUID CRYSTAL DISPLAY DEVICE

First Named Inventor/Applicant Name:

Jin Sub KIM

Filer:

Seungman Kim/Teresa Perry

Attorney Docket Number:

103-1284

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 1220
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Jin Sub KIM, Seongnamn-si, KOREA, REPUBLIC OF;
Jin Hyun Cho, Seoul, KOREA, REPUBLIC OF;

Sung Ki Kim, Seoul, KOREA, REPUBLIC OF;

Joon Kang, Seoul, KOREA, REPUBLIC OF;
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REPUBLIC OF KOREA 2008-55687 06/13/2008

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
06/12/2009

Foreign Priority claimed M ves Uno STATE OR SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met aYes D No D Mat after COUNTRY DRAWINGS CLAIMS CLAIMS

Allowance
Verified and IMIKE QlI/
Acknowledged Examiner's Signature Initials Ko R EA, 1 O 25 6

REPUBLIC OF

ADDRESS

Stanzione & Kim, LLP
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

I EXAMINER |
38209 7590 03/16/2012
Stanzione & Kim, LLP QI ZHI QIANG
919 18th Street, NW
Suite 440 I ART UNIT PAPERNUMBER |
Washington, DC 20006 2871
DATE MAILED: 03/16/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
12/478,832 06/05/2009 Jin Sub KIM 103-1284 1220

TITLE OF INVENTION: LIQUID CRYSTAL DISPLAY DEVICE INCLUDING AIRFLOW CHANNEL

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1740 $300 $0 $2040 06/18/2012
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

II. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

38209 7590 03/16/2012
Stanzione & Kim, LLP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
919 18th Street, NW States Postal Service with sufficient postage for first class mail in an envelope
Suite 440 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

Washington, DC 20006 transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/478,832 06/05/2009 Jin Sub KIM 103-1284 1220
TITLE OF INVENTION: LIQUID CRYSTAL DISPLAY DEVICE INCLUDING AIRFLOW CHANNEL
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 06/18/2012
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
QI, ZHI QIANG 2871 349-058000
1. ChangGe ())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CER 1.363). 1

(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

[ "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toage Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, AIexand%ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
12/478,832 06/05/2009 Jin Sub KIM 103-1284 1220
I EXAMINER |
38209 7590 03/16/2012
Stanzione & Kim, LLP QI ZHI QIANG
919 18th Street, NW
Suite 440 I ART UNIT PAPERNUMBER |
Washington, DC 20006 2871

DATE MAILED: 03/16/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 382 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 382 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/478,832 KIM ET AL.
Notice of Allowability Examiner Art Unit
MIKE QI 2871

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. ] This communication is responsive to the amendment filed on 2/29/2012.

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-171,20,21,23 and 25.

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)X Al b)[J Some* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [] Cetrtified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheei(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’'s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ Other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120312
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Application/Control Number: 12/478,832 Page 2
Art Unit: 2871

DETAILED ACTION
Election/Restrictions
1. This application is in condition for allowance except for the presence of claims
12-19 and 24 directed to the claims non-elected without traverse. Accordingly, claims

12-19 and 24 have been cancelled.

Allowable Subject Matter
2. Claims 1-11, 20-21, 23 and 25 are allowed. The claim 22 has been canceled.
3. The following is an examiner’s statement of reasons for allowance:

Claims 1-11, 20-21, 23 and 25 are allowable because the prior art of record
neither anticipated nor rendered obvious that a liquid crystal display device comprises
various related elements as claimed with specific features recited in the claims 1, 9, 20
and 21 as follow:

In claims 1 and 21, a temperature sensor to measure the temperature of air

discharged from the channel; and a flow rate controller to control air flow through the
channel according to the measured temperature such as shown in Fig.2.

In claim 9, a flow control device to detect temperature variation caused by heat
incident on a front side of the liquid crystal panel, and to control a flow rate of air
blowing toward a channel, which is defined between the liquid crystal panel and the
protection panel such as shown in Fig.2.

In claim 20, a distance between the liquid crystal panel and the protection panel

is in a range of 5mm to 25mm such as shown in Fig.2.
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Application/Control Number: 12/478,832 Page 3
Art Unit: 2871

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MIKE QI whose telephone number is (571)272-2299.
The examiner can normally be reached on M-T 7:30 am-6:00 pm.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Edward Glick can be reached on (571) 272-2490. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/478,832 Page 4
Art Unit: 2871

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Mike Qi/
Primary Examiner, Art Unit 2871
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {Hits {i{Search Query DBs Default {Plurals {iTime
# Operator Stamp
L1 302 iair and flow and (channel duct) and US-PGPUB; OR ON 2012/03/08
(heat adj dissipat$4) and (temperatureijUSPAT; 15:10
adj sensor) and panel and control and §USOCR; FPRS;
(liquid adj crystal) EPO; JPG;
DERWENT;
IBM_TDB
L2 {265 Hair and flow and (channel duct) and US-PGPUB; OR ON 2012/03/08
(heat adj dissipat$4) and (temperatureijUSPAT,; 15:11
adj sensor) and panel and control and jUSOCR; FPRS;
(liquid adj crystal) and EPO; JPO;
(@ad<"20090605" @ad="20090605") {DERWENT;
IBM_TDB
S1 4353 i349/161.ccls. US-PGPUB; OR ON 2011/09/20
USPAT; 09:20
USOCR; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
S2 {3243 i§349/58.ccls. US-PGPUB; OR ON 2011/09/20
USPAT; 09:21
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S3 184 349/72.ccls. US-PGPUB; OR ON 2011/09/20
USPAT; 09:21
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
$4 1203 i(air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
(flow near10 control) and turbulence {USPAT; 09:23
and heat and cool$4 and (liquid adj USOCR; FPRS;
crystal) EPO; JPO;
DERWENT;
IBM_TDB
S5 i3 (air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
(flow near10 control) and turbulence {USPAT; 09:23
and heat and cool$4 and "349"/$.ccls. {USCCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S6 192 i(air near10 flow) and channel and US-PGPUB; OR ON 2011/09/20
(flow near10 control) and turbulence §USPAT; 09:27
and heat and cool$4 and (liquid adj USCCR; FPRS;
crystal) and (@ad<"20090605" EPO; JPO;
@ad="20090605") DERWENT;
IBM_TDB
S7 i "2007183436".pn. JPO OR ON 2011/09/20

09:29
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EAST Search History

S8

(air near10 flow) and channel and
(flow near10 control) and turbulence
and cool$4 and 349/161.ccls.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPG;
DERWENT;
IBM_TDB

OR

ON

2011/09/20
09:48

(air near10 flow) and channel and
(flow near10 control) and turbulence
and cool$4 and 349/58.ccls.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2011/09/20
09:48

S10

(air near10 flow) and channel and
(flow near10 control) and turbulence
and cool$4 and 349/72.ccls.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

OR

ON

2011/09/20
09:48

S11

(air near10 flow) and channel and
(flow near10 control) and cool$4 and
349/161.ccls.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2011/09/20
09:49

S12

20

(air near10 flow) and channel and
cool$4 and 349/161.ccls.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2011/09/20
09:49

S13

24

(air near10 flow) and channel and
cool$4 and 349/58.ccls.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

OR

ON

2011/09/20
09:49

S15

101

(air near10 flow) and channel and
cool$4 and "349"/$.ccls.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPG;
DERWENT;
IBM_TDB

OR

ON

2011/09/20
09:49

S16

3443

(air near10 flow) and channel and
cool$4 and (liquid adj crystal)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2011/09/20
09:50

S17

788

(air near10 flow near10 channel) and
cool$4 and (liquid adj crystal)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2011/09/20
09:51

S18

572

(air near10 flow near10 channel) and
distance and cool$4 and (liquid adj
crystal)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

OR

ON

2011/09/20
09:51
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S$19 {305 #(air near10 flow near10 channel) and {US-PGPUB; OR ON 2011/09/20
distance and fan and cool$4 and USPAT; 09:52
(liquid adj crystal) USOCR; FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
S20 284 i(air near10 flow near10 channel) and {US-PGPUB; OR ON 2011/09/20
distance and fan and cool$4 and USPAT; 09:53
(liquid adj crystal) and USOCR; FPRS;
(@ad<"20090605" @ad="20090605") {EPO; JPO;
DERWENT;
IBM_TDB
S21 2 "5682216".pn. "20070058339".pn. US-PGPUB; OR OFF 2011/10/25
USPAT 15:25
S22 {256 Hair and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and temperature {jUSPAT,; 10:20
and distance and fan and cool$4 and jUSOCR; FPRS;
(liquid adj crystal) and EPO; JPO;
(@ad< "20090605" @ad="20090605") §DERWENT;
IBM_TDB
S23 47 air and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and temperature §USPAT; 10:21
and distance and fan and cool$4 and {§USOCR; FPRS;
(liquid adj crystal) and EPO; JPO;
(@ad<"20090605" @ad="20090605") {DERWENT,;
and 349/161.ccls. IBM_TDB
S24 i1 air and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and temperature {jUSPAT; 10:21
and distance and fan and cool$4 and #USOCR; FPRS;
(liquid adj crystal) and EPO; JPO;
(@ad<"20090805" @ad="20090605") {DERWENT;
and 349/72.ccls. IBM_TDB
S25 i3 air and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and temperature {{USPAT,; 10:21
and distance and fan and cool$4 and {USOCR; FPRS;
(liquid adj crystal) and EPO; JPO;
(@ad<"20090605" @ad="20090605") {iDERWENT;
and 349/58.ccls. IBM_TDB
5286 {27 air and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and temperature {USPAT; 10:21
and distance and fan and cool$4 and {USOCR; FPRS;
(liquid adj crystal) and EPO; JPO;
(@ad<"20090605" @ad="20090605") {{DERWENT,;
and "349"/$.ccls. IBM_TDB
S27 2 (air near10 flow) and channel and US-PGPUB; OR ON 2011/10/26
cool$4 and 349/72.ccls. USPAT; 10:22
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S28 {91 air and flow and (channel duct) and US-PGPUB; OR ON 2011/10/26
(heat adj dissipat$4) and (temperatureijUSPAT; 10:24
near10 sensor) and distance and fan §USOCR; FPRS;
and cool$4 and (liquid adj crystal) and j{EPO; JPO;
(@ad<"20090605" @ad="20090605") iDERWENT;
IBM_TDB
EAST Search History (I nterference)

ELRef §§Hits §§Search Query

§]DBS

§;Default §;Plurals §3Time
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# i §Operator Stamp
L5 #0 (air and flow and (channel duct) and (heat {US- OR ON 2012/03/08
adj dissipat$4) and (temperature adj sensor) {PGPUB; 15:46
and panel and control and (liquid adj USPAT;
crystal)).clm. UPAD
L6 3 (air and flow and (channel duct) and us- OR ON 2012/03/08
(temperature adj sensor) and panel and PGPUB; 15:47
control and (liquid adj crystal)).cim. USPAT;
UPAD
L7 71 (air and flow and (channel duct) and Us- OR ON 2012/03/08
(temperature adj sensor) and panel and PGPUB; 15:47
control).cim. USPAT;
UPAD
L9 it (air and flow and (channel duct) and us- OR ON 2012/03/08
(temperature adj sensor) and panel and PGPUB; 15:49
control).clm. and 349/161.ccls. USPAT;
UPAD
L10 #1 (air and flow and (channel duct) and us OR ON 2012/03/08
(temperature adj sensor) and panel and PGPUB; 15:49
control).clm. and 349/58.ccls. USPAT;
UPAD
L1131 (air and flow and (channel duct) and us- OR ON 2012/03/08
(temperature adj sensor) and panel and PGPUB; 15:49
control).clm. and 349/72.ccls. USPAT;
UPAD
L12 1 (air and flow and (channel duct) and us OR ON 2012/03/08
(temperature adj sensor) and panel and PGPUB; 15:50
control).clm. and "349"/$.ccls. USPAT;
UPAD

3/8/2012 3:53:31 PM
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

38209 7590 03/16/2012
Stanzione & Kim, LLP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
919 18th Street, NW States Postal Service with sufficient postage for first class mail in an envelope
Suite 440 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

Washington, DC 20006 transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/478,832 06/05/2009 Jin Sub KIM 103-1284 1220
TITLE OF INVENTION: LIQUID CRYSTAL DISPLAY DEVICE INCLUDING AIRFLOW CHANNEL
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 06/18/2012
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
QI, ZHI QIANG 2871 349-058000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list . .
CFR 1.363). 1__Stanzione & Kim, LLP

(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

[ "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
SAMSUNG Electronics Co., Ltd. Suwon-si, Republic of Korea

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual X Corporation or other private group entity [ Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

Rl 1ssue Fee [ A check is enclosed.

Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.

[J Advance Order - # of Copies X The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number 5()28(2% (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

/Seungman Kim/ pate  June 15,2012

Authorized Signature

Typed or printed name Seu ngman Kim Registration No. 50 » 012

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toage Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, AIexand%ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Acknowledgement Receipt

EFS ID: 13021749
Application Number: 12478832
International Application Number:
Confirmation Number: 1220

Title of Invention:

LIQUID CRYSTAL DISPLAY DEVICE INCLUDING AIRFLOW CHANNEL

First Named Inventor/Applicant Name:

Jin Sub KIM

Customer Number:

38209

Filer:

Seungman Kim/aisha goins

Filer Authorized By:

Seungman Kim

Attorney Docket Number: 103-1284
Receipt Date: 15-JUN-2012
Filing Date: 05-JUN-2009
Time Stamp: 09:45:57

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Credit Card
Payment was successfully received in RAM $2040

RAM confirmation Number 8094

Deposit Account 502827
Authorized User KIM,SEUNGMAN

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

102766
1 Issue Fee Payment (PTO-85B) IF_6-15-12.pdf no 1

aebec092b776c37f3b54148e1bc93f03b3d
acl0e

Warnings:

Information:

32138
2 Fee Worksheet (SB06) fee-info.pdf no 2

66025bfd4c38fe869756f66875557725e819)
Shac

Warnings:

Information:

Total Files Size (in bytes):l 134904

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Patent Application Fee Transmittal

Application Number:

12478832

Filing Date:

05-Jun-2009

Title of Invention:

LIQUID CRYSTAL DISPLAY DEVICE INCLUDING AIRFLOW CHANNEL

First Named Inventor/Applicant Name:

Jin Sub KIM

Filer:

Seungman Kim/aisha goins

Attorney Docket Number:

103-1284

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-;'s(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1740 1740
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

2040
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/478,832 07/17/2012 8223311 103-1284 1220
38209 7590 06/27/2012

Stanzione & Kim, LLP
919 18th Street, NW
Suite 440

Washington, DC 20006

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 424 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):
Jin Sub KIM, Seongnamn-si, KOREA, REPUBLIC OF;
Jin Hyun Cho, Seoul, KOREA, REPUBLIC OF;

Sung Ki Kim, Seoul, KOREA, REPUBLIC OF;
Joon Kang, Seoul, KOREA, REPUBLIC OF;

IR103 (Rev. 10/09)
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