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COOLING DEVICE FOR COMPUTER DISPLAY

BACKGROUND

[0001] Conventional notebook personal computer (PC) liquid crystal display (LCD)
panels have been backlit with cold cathode florescent CCF light emitting bulbs. CCF
tubes consume a relatively low amount of power and generate very little thermal

energy or heat.

[0002] With the advent of LED backlighting systems for PC LCD panels, an array
of over fifty separate LED’s can be used to generate acceptable LCD backlighting.
However, such super bright white LED’s can generate a considerable amount of heat
due to their high energy demands in comparison to CCF bulbs. The high heat can
degrade and detrimentally affect the longevity of the LED array, thus diminishing the
effective brightness of the display.

SUMMARY

[0003] One embodiment of invention relates to a cooling device for a computer
display having a heat generating light source. The cooling device includes a thermal
interface material configured to interface with the heat generating light source of the
computer display, and a liquid coolant passage, disposed at least one of within and
adjacent to the thermal interface material, configured to permit flow of liquid coolant

to dissipate heat generated by the heat generating light source.

[0004] Another embodiment of invention relates to a computer with a display that
includes a heat generating light source, and a cooling device. The cooling device
includes a thermal interface material configured to interface with a heat generating
light source and a liquid coolant passage. The liquid coolant passage is disposed at
least one of within and adjacent to the thermal interface material. The liquid coolant
passage is configured to permit flow of liquid coolant to dissipate heat generated by

the heat generating light source.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] These and other features, aspects, and advantages of the present disclosure
will become apparent from the following description, appended claims, and the
accompanying exemplary embodiments shown in the drawings, which are briefly

described below.
[0006] FIG. 1 is a perspective view of a computer display.

[0007] FIG. 2 is a schematic side view of a cooling device for a computer display

according to an embodiment.

[0008] FIG. 3 is a top view of a back side of a computer display with a cooling

device, according to an embodiment.
DETAILED DESCRIPTION

[0009] Presently preferred embodiments of the invention are illustrated in the
drawings. In the drawings, an effort has been made to use like numerals to represent

like parts.

[0010] Referring to FIG. 1, an example of a computer display 10 is illustrated.
Though a desktop computer display is shown, the display could also be a display of,
for example, a notebook or a laptop computer. Computer display 10 can include a
liquid crystal display panel (LCD) 12. The LCD can be backlit with at least one heat
generating light source 14 (not shown in FIG. 1). For example, a plurality of heat
generating light sources 14 can be arranged, such as in a pattern or array, to provide
backlighting for the display 10. A display 10, such as the one shown in the example
of FIG. 1, can generate a large amount of heat due to the relatively large amount of
energy consumed by the display, particularly the heat generating light sources 14 of
the display. This heat can degrade components of the display 10, such as the heat
generating light sources 14, causing the quality and lifetime of the display 10 to

diminish over time.
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[0011] An exemplary embodiment of a cooling device 20 is illustrated in the
examples of FIGS. 2 - 3. Such a cooling device 20 can be used to extend the lifetime
of a display 10, such as by minimizing the degradation of the display 10 that is caused
by elevated temperatures created by power consumption by a heat generating light
source 14. The heat generating light source 14 can be, for example, an LED. The
heat generating light source 14 can be mounted on a printed circuit board (PCB) 34
that is located within a computer display 10, as shown in the example of FIG. 2. A
cooling device 20 for a heat generating light source 14 of a display can include a
thermal interface material (TIM) 22 and a coolant passage 24. The example of FIG. 2
shows a plurality of heat generating light sources 14 that can be used to backlight a
display 10.

[0012] The TIM 22 can be configured to interface with a heat generating light
source 14 of a computer display 10 in order to conduct heat from the heat generating
light source 14, as indicated by the arrows A in the example of FIG. 2. The heat
generated by the light source 14 can also be transferred through the PCB 34 to the
TIM 22.

[0013] The TIM 22 can be made of, for example, a material with a relatively high
thermal conductivity. Furthermore, the TIM 22 can be electrically insulative so that
TIM 22 does not conduct electricity from the heat generating light source 14 and/or
the PCB 34. The TIM 22 can be made of a material that conforms to the internal
surfaces of computer display 10. For example, the TIM 22 can be arranged so that no
gap, such as an air gap, exists between TIM 22 and the heat generating light source 14
or the PCB 34 in order to efficiently heat transfer from the heat generating light
source 14. The TIM 22 can be, for example, an elastomeric thermal interface
material. Examples of materials that can be used as the TIM 22 include Loctite®
Thermostrate® 2000 manufactured by Henkel Corporation, Shin-Etsu 77XX Series
grease manufactured by Shin-Etsu Chemical Co., Ltd, Denka FSL-B manufactured by
Denka Corporation, Thermagon TIM products manufactured by Laird Technologies,
or Gap-Pad® or Hi-Flow® products manufactured by the Bergquist Company.
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[0014] As shown in the examples of FIGS. 2 - 3, the coolant passage 24 can be
arranged so that the coolant passage 24 is disposed at least one of within and/or
adjacent to the TIM 22. The coolant passage 24 can be configured to permit flow of a
coolant through the coolant passage 24 so as to dissipate heat generated by a heat
generating light source 14. As shown in the example of FIG. 3, the coolant passage
24 can be arranged to maximize the surface area of the coolant passage 24 that is
within and/or adjacent to the TIM 22. For example, the coolant passage 24 can be
arranged in a snaking configuration, a zig-zag configuration, coil-like configuration,

or other configuration used in the art.

[0015] A portion of coolant passage 24 can be enclosed by a pipe or tube 26 to
further aid in the dissipation of heat generated by the heat generating light source 14.
For example, the pipe 26 can be arranged to be within and/or adjacent to the TIM 22,
as shown in the example of FIG. 2. Furthermore, the pipe 26 can be configured to
encase at least a portion of the coolant passage 24, as shown in the example of FIG. 2.
The pipe 26 can be made of a material with a relatively high thermal conductivity,

such as, for example, copper.

[0016] The coolant can be, for example, a fluid, such as a liquid. An example of a
liquid coolant is a water based mixture, such as a mixture of propylene glycol and
water. A particular example of such a mixture is Showbrine SLP-F manufactured by

Showa Water Industries Co., Ltd.

[0017] The cooling device 20 can include a pump 30 that is configured to circulate
coolant through the coolant passage 24. For example, the pump 30 can be configured
to circulate the coolant through the coolant passage 24 in the direction indicated by
arrows D in FIG. 2.

[0018] The cooling device 20 can include a heat exchanger 32 to remove heat
absorbed from the TIM 22 by coolant in the coolant passage 24. The heat exchanger
32 can be, for example, an evaporator or other type of heat exchanger used in the art.
The heat exchanger 32 can be naturally air cooled, forced air cooled, liquid cooled, or

any combination thereof. The pump 30 and heat exchanger 32, when present in a

4-
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cooling device 20, can be located inside of the interior of a display 10 or outside of

the interior of a display, as in the example of FIG. 3.

[0019] The cooling device 20 can also be configured to dissipate heat generated by
other components contained within a computer, such as, for example, a central
processing unit (CPU), a graphics processing unit (GPU), or other computer
component. For example, FIG. 2 shows that a CPU 36 or a GPU 36 can be cooled by
the cooling device 20. Such components may have previously had their own
dedicated cooling system but the use of the cooling device 20 to cool other
components in addition to the display 10 of a computer can provide efficient cooling
of the display and computer components without the use of redundant cooling

systems, additional parts, and additional cost.

[0020] The cooling device 20 can be used in various computer configurations that
include a display utilizing a heat generating light source 14, such as, for example,
notebook PC’s, desktop computers, desktop gaming systems or gaming notebook

computers, network terminals, or other computers with backlit displays.

[0021] The foregoing description of embodiments of the invention has been
presented for purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form disclosed, and modifications
and variations are possible in light of the above teachings or may be acquired from
practice of the invention. The embodiments were chosen and described in order to
explain the principals of the invention and its practical application to enable one
skilled in the art to utilize the invention in various embodiments and with various
modifications as are suited to the particular use contemplated. Other embodiments of
the invention will be apparent to those skilled in the art from consideration of the

specification and practice of the invention disclosed herein.
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WHAT IS CLAIMED IS:

1. A cooling device for a computer display having a heat generating light source,
comprising:

a thermal interface material configured to interface with the heat generating
light source of the computer display;

a liquid coolant passage, wherein the liquid coolant passage is disposed at
least one of within and adjacent to the thermal interface material, wherein the liquid
coolant passage is configured to permit flow of liquid coolant to dissipate heat

generated by the heat generating light source.

2. The cooling device of claim 1, wherein the heat generating light source

includes a plurality of LEDs.

3. The cooling device of claim 1, wherein the thermal interface material includes

an elastomeric material.

4. The cooling device of claim 1, wherein the liquid coolant includes a water

based mixture.

5. The cooling device of claim 1, further comprising a pipe that encases at least a

portion of the liquid coolant passage.

6. The cooling device of claim 1, further comprising a pump configured to pump

the liquid coolant through at least the liquid coolant passage.

7. The cooling device of claim 1, wherein the cooling device is further

configured to dissipate heat generated by a central processing unit.

8. The cooling device of claim 1, wherein the cooling device is further

configured to dissipate heat generated by a graphics processing unit.

9. A computer, comprising:
a display that includes a heat generating light source;
a cooling device, comprising:

-6-
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a thermal interface material configured to interface with the heat generating
light source;

a liquid coolant passage, wherein the liquid coolant passage is disposed at
least one of within and adjacent to the thermal interface material, wherein the liquid
coolant passage is configured to permit flow of liquid coolant to dissipate heat

generated by the heat generating light source.

10.  The computer of claim 9, wherein the heat generating light source includes a
plurality of LEDs.
11.  The computer of claim 9, wherein the thermal interface material includes an

elastomeric material.

12, The computer of claim 9, wherein the cooling device further comprises a pipe

that encases at least a portion of the liquid coolant passage.

13.  The computer of claim 9, wherein the cooling device further comprises a
pump configured to pump the liquid coolant through at least the liquid coolant

passage.

14.  The computer of claim 9, further comprising a central processing unit, wherein
the cooling device is further configured to dissipate heat generated by the central

processing unit.

15.  The computer of claim 9, further comprising a graphics processing unit,
wherein the cooling device is further configured to dissipate heat generated by the

graphics processing unit.
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