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7 ABSTRACT

In a plasma display panel device including a plasma display
panel and a drive circuit for driving the plasma display
panel, a plurality of circuit boards (4, 13) are provided, and
electronic components (E1', E1", E2') making up the drive
circuit are mounted separately on the plurality of circuit

(21) Appl. No.: 09/875,133 boards (4, 13).
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FIG.8
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HEAT-DISSIPATION STRUCTURE OF PLASMA
DISPLAY PANEL DEVICE

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The invention relates to a structure for dissipating
heat generated in a drive unit of a plasma display panel in a
plasma display panel device.

[0003] The present application claims priority from Japa-
nese Application No. 2000-182445, the disclosure of which
is incorporated herein by reference for all purposes.

[0004] 2. Description of the Related Art

[0005] Inaplasmadisplay panel (hereinafter referred to as
“PDP”) a display image is generated by applying a prede-
termined voltage between electrodes, disposed to intersect
with each other, to produce electrical discharge between the
electrodes in a discharge space formed between two glass
substrates.

[0006] The electrodes of the PDP have a high voltage of
several hundred volts applied to them. A drive unit devel-
oping the high voltage to drive the PDP generates high heat.
For this reason, the PDP device needs a heat-dissipation
structure for dissipating the heat generated in the drive unit
into the atmosphere.

[0007] FIG. 8 is a lateral sectional view showing a PDP
device having a conventional heat-dissipation structure as
explained above.

[0008] In FIG. 8, a PDP 1 is secured on a chassis 2 made
of metal such as aluminum by an adhesive tape 3. On the
back face of the chassis 2 (the reverse of the face on which
the PDP 1 is mounted), a circuit board 4 making up a drive
circuit for driving the PDP 1 is installed and electrically
connected to the PDP 1 through a flexible cable (not shown).

[0009] On the circuit board 4, a plurality of electronic
components E1 and drive modules E2 which make up the
drive circuit are mounted.

[0010] The PDP 1 and the circuit board 4 which are linked
by the chassis 2 are housed in a casing made up of a side case
C1, arear case C2, a front panel FP for protecting the display
surface of the PDP 1, and others.

[0011] In an upper portion of the rear case C2, an exhaust
fan F is installed for exhausting air from the casing. Heat
dissipation is performed such that the exhaust fan F is driven
to dissipate the air inside the casing, which is heated by the
heat generated from the electronic components E1 and drive
modules E2 mounted on the circuit board 4, into the atmo-
sphere.

[0012] In the conventional PDP device as explained
above, however, the electronic components E1 and the drive
modules E2 which generate heat are mounted on one face of
the single circuit board 4, which results in a crowded
arrangement of the electronic components E1 and the drive
modules E2 on the circuit board 4 as illustrated in FIG. 9.
Hence, the conventional PDP device has a problem in which
a heat-dissipating path for creating an air flow for the heat
dissipation produced by the exhaust fan F cannot be pro-
vided sufficiently between the electronic components E1 and
between the drive modules E2.
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SUMMARY OF THE INVENTION

[0013] The present invention has been made to solve the
problem associated with heat dissipation in the conventional
plasma display panel as described above.

[0014] Tt is therefore an object of the present invention to
provide a heat-dissipation structure capable of performing
efficient heat dissipation in a plasma display panel device.

[0015] To attain the above object, a heat-dissipation struc-
ture of a plasma display panel device including a plasma
display panel and a drive circuit for driving the plasma
display panel, according to a first aspect of the present
invention, has the feature of including a plurality of circuit
boards and having electronic components, making up the
drive circuit, mounted separately on the plurality of circuit
boards.

[0016] With the heat-dissipation structure of the plasma
display panel device of the first aspect, the electronic com-
ponents making up the drive circuit for the plasma display
panel are mounted separately on the plurality of individual
circuit boards. For this reason, it is possible to increase each
space between the adjacent electronic components as com-
pared with the case where the electronic components are
mounted on a single circuit board.

[0017] According to the first aspect, therefore, the heat
dissipating path for creating an air flow in order to dissipate
the heat, generated from the heat-generating electronic com-
ponents, from the plasma display panel device into the
atmosphere, can be provided sufficiently between the heat-
generating electronic components, resulting in efficient heat
dissipation.

[0018] This allows the elimination of the conventional
need for installing an exhaust fan for dissipating heat. If
exhaust fans are installed, it is possible to reduce the number
of exhaust fans.

[0019] To attain the aforementioned object, the heat-dis-
sipation structure of the plasma display panel according to a
second aspect has, in addition to the configuration of the first
aspect, the feature that an electronic component with the
heat-generating property out of the electronic components
making up the drive circuit is mounted on a required circuit
board out of the plurality of circuit boards.

[0020] With this structure, it is possible to place an exhaust
hole, an exhaust fan or the like above the required circuit
board on which the electronic component with the heat-
generating property is mounted for collective exhausting,
which results in further efficiency in performing the heat
dissipation.

[0021] To attain the aforementioned object, the heat-dis-
sipation structure of the plasma display panel device accord-
ing to a third aspect has, in addition to the configuration of
the second aspect, the feature that the required circuit board
is supported by a metal-made build-up frame which is
thermally-conductively installed on a metal-made casing of
the plasma display panel device and is in contact with at
least part of the electronic components with the heat-
generating property mounted on the required circuit board.

[0022] According to the heat dissipation structure of the
plasma display panel device of the third aspect, in addition
to the heat dissipation achieved by exhausting the heated air
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flowing between the electronic components with the heat-
generating property mounted on the required circuit board,
the heat generated from the electronic components, with the
heat-generating property, in contact with the metal-made
build-up frame is transferred through the build-up frame to
the metal-made casing of the plasma display panel device
and also dissipated from the metal-made casing, resulting in
further efficiency in performing the heat dissipation.

[0023] To attain the aforementioned object, the heat-dis-
sipation structure of the plasma display panel according to a
fourth aspect has, in addition to the configuration of the third
aspect, the feature that the electronic components having the
heat-generating property are mounted separately on both
faces of the required circuit board, and the electronic com-
ponent mounted on one face of the required circuit board are
in contact with the build-up frame.

[0024] With this structure, it is possible to further increase
a width of the heat dissipating path between the electronic
components having the heat-generating property. In addi-
tion, the heat generated by the electronic components
mounted on the one face of the circuit board is passed
through the build-up frame and dissipated from the metal-
made casing of the plasma display panel device into the
atmosphere, resulting in further efficiency in performing the
heat dissipation.

[0025] To attain the aforementioned object, the heat-dis-
sipation structure of the plasma display panel according to a
fifth aspect has, in addition to the configuration of the third
aspect, the feature that the electronic component mounted on
the one face of the required circuit board and being in
contact with the build-up frame is a heat-generating module.

[0026] With this structure, electronic components having
the heat-generating property are designed in modules, and
the heat generated by the heat-generating module signifi-
cantly exhibiting heat-generating property is dissipated by
means of transferring the heat to the metal-made casing of
the plasma display panel device, as well as means of
exhausting the heated air. This results in further efficiency in
performing the heat dissipation.

[0027] To attain the aforementioned object, the heat-dis-
sipation structure of the plasma display panel according to a
sixth aspect has, in addition to the configuration of the
second aspect, the feature that part of the electronic com-
ponents with the heat-generating property out of the elec-
tronic components making up the drive circuit is mounted on
the required circuit board out of the plurality of circuit
boards, and anther electronic component with the heat-
generating property is mounted on a circuit board out of the
plurality of circuit boards other than the required circuit
board while being in thermal-conductive contact with the
metal-made casing of the plasma display panel device.

[0028] According to the heat-dissipation structure of the
plasma display panel device of the sixth aspect, the heat
generated by the another electronic components with the
heat-generating property mounted on the circuit board other
than the required circuit board is dissipated by means of
transferring the heat to the metal-made casing of the plasma
display panel device, as well as means of exhausting the
heated air. This results in further efficiency in performing the
heat dissipation.

[0029] Further, it is not required to mount the electronic
components having the heat-generating property on both
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faces of the single circuit board in order to make thermal-
conductive contact between part of the electronic compo-
nents having the heat-generating property and the metal-
made casing of the plasma display panel device. For this
reason, it is possible to minimize an increase in depth
dimension of the plasma display panel device due to the
provision of the heat-dissipation structure.

[0030] To attain the aforementioned object, the heat-dis-
sipation structure of the plasma display panel according to a
seventh aspect has, in addition to the configuration of the
sixth aspect, the feature that the another electronic compo-
nent with the heat-generating property is thermal-conduc-
tively installed to the metal-made casing of the plasma
display panel device and is in contact with a metal-made
build-up frame supporting the required circuit board.

[0031] With this structure, the heat produced by the
another electronic component with the heat-generating prop-
erty is transferred through the metal-made build-up frame
supporting the required circuit board to the metal-made
casing of the plasma display device to be dissipated from the
casing into the atmosphere.

[0032] To attain the aforementioned object, the heat-dis-
sipation structure of the plasma display panel according to
an eighth aspect has, in addition to the configuration of the
sixth aspect, the feature that the another electronic compo-
nents with the heat-generating property are a heat-generating
module.

[0033] With this structure, the electronic components hav-
ing the heat-generating property are designated in modules,
and the heat produced by the resulting heat-generating
module significantly exhibiting the heat-generating property
is dissipated by means of transferring the heat to the metal-
made casing of the plasma display panel device, as well as
means of exhausting the heated air. This results in further
efficiency in performing the heat dissipation.

[0034] To attain the aforementioned object, a heat-dissi-
pation structure of a plasma display panel including a
plasma display panel and a drive circuit for driving the
plasma display panel according to a ninth aspect of the
present invention has the feature that electronic components
making up the drive circuit are mounted separately on both
faces of a circuit board.

[0035] With the heat dissipation structure of the plasma
display panel device of the ninth aspect, since the electronic
components making up the drive circuit for the plasma
display panel are mounted separately on both faces of the
circuit board, it is possible to increase each space between
the electronic components arranged thereon as compared
with the case where the electronic components are mounted
on one of the faces of the circuit board.

[0036] According to the ninth aspect, therefore, it is per-
mitted that a heat-dissipating path for making air flow in
order to dissipate the heat produced by the heat-generating
electronic component from the plasma display panel device
into the atmosphere, is provided sufficiently between the
heat-generating electronic components, resulting in effi-
ciency in performing the heat dissipation. Further, since
there is no need for providing the circuit boards in plural in
order to mount the electronic components separately, it is
possible to reduce depth dimension of the plasma display
panel device.
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[0037] To attain the aforementioned object, the heat-dis-
sipation structure of the plasma display panel according to a
tenth aspect has, in addition to the configuration of the ninth
aspect, the feature that the circuit board having both the
faces on which the electrode components are separately
mounted is supported by a metal-made build-up frame
installed thermal-conductively to the metal-made casing of
the plasma display panel device and being in contact with
part of at least the electronic components with the heat-
generating property out of the electronic components
mounted on the circuit board.

[0038] According to the tenth aspect of the heat dissipa-
tion structure of the plasma display panel device, in addition
to the heat dissipation achieved by exhausting the heated air
flowing between the electronic components with the heat-
generating property mounted on the circuit board, the heat
generated by the electronic components with the heat-
generating property which are in contact with the metal-
made build-up frame, is transferred through the build-up
frame to the metal-made casing of the plasma display panel
device to be dissipated also from the metal-made casing,
resulting in further efficiency in performing the heat dissi-
pation.

[0039] To attain the aforementioned object, the heat-dis-
sipation structure of the plasma display panel according to
an eleventh aspect has, in addition to the configuration of the
tenth aspect, the feature that the electronic component
mounted on the circuit board while being in contact with the
build-up frame is a heat-generating module.

[0040] With this structure, the electronic components hav-
ing the heat-generating property are designed in modules,
and the heat generated by the resulting heat-generating
module significantly exhibiting the heat-generating property
is dissipated by means of transferring the heat to the metal-
made casing of the plasma display panel device, as well as
means of exhausting the heated air. This results in further
efficiency in performing the heat dissipation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] FIG. 1 is a lateral sectional view illustrating a first
example according to a preferred embodiment of the present
invention.

[0042] FIG. 2 is a perspective view illustrating arrange-
ment of electronic components mounted on one face of a
circuit board in the first example.

[0043] FIG. 3 is a perspective view illustrating arrange-
ment of electronic components mounted on the other face of
the circuit board.

[0044] FIG. 4 is a lateral sectional view illustrating a
second example according to the preferred embodiment of
the present invention.

[0045] FIG. 5 is a perspective view illustrating arrange-
ment of circuit boards in the second embodiment.

[0046] FIG. 6 is a lateral sectional view illustrating a third
example according to the preferred embodiment of the
present invention.

[0047] FIG. 7 is a lateral sectional view illustrating a
fourth example according to a preferred embodiment of the
present invention.
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[0048] FIG. 8 is a lateral sectional view illustrating an
example of the prior art.

[0049] FIG. 9 is a perspective view illustrating arrange-
ment of electronic components mounted on a circuit board
in the prior art.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0050] Most preferred embodiment according to the
present invention will be described hereinafter in detail with
reference to the accompanying drawings.

[0051] FIG. 1is a lateral sectional view illustrating a first
example according to the preferred embodiment of the
present invention.

[0052] Referring to FIG. 1, in a plasma display panel
device (hereinafter referred to as a “PDP device™) 10, as in
the case of the conventional PDP device of FIG. 8, a PDP
1 is secured on a chassis 2 by an adhesive tape 3. On the back
face of the chassis 2 (the reverse of the face on which the
PDP 1 is mounted), a circuit board 4 making up a drive
circuit for driving the DPD 1 is installed and electrically
connected to the PDP 1 through a flexible cable (not shown).

[0053] The PDP 1 and the circuit board 4 which are jointed
by the chassis 2 are housed in a casing made up of a side case
C1, a metal-made rear case C2', a front panel FP for
protecting the display surface of the PDP 1, and others.

[0054] In the above configuration, the components equiva-
lent to those used in DESCRIPTION OF THE RELATED
ART are designated by the same reference numerals.

[0055] The circuit board 4 has mounted on its back face
(the reverse of the face on which the PDP 1 is mounted) a
electronic component E1' exhibiting a less heat-generating
property out of electronic components which are one part of
the electronic components E1 and drive modules E2 which
together make up a drive circuit of the PDP.

[0056] On an inner wall face of the rear case C2' opposing
the circuit board 4, a heat-dissipative chassis 11 formed of
metal such as aluminum is fixed through a thermal conduc-
tor 12. A circuit board 13 is installed on and supported by the
heat-dissipative chassis 11.

[0057] On the front face of the circuit board 13 opposing
the circuit board 4, electronic components E1" significantly
exhibiting the heat-generating property out of the electronic
components are mounted. Further, on the back face of the
circuit board 13 opposing the rear case C2', high heat-
generating modules E2' are mounted in such a way that the
opposite face to the face mounted on the circuit board 13 is
in close contact with the heat-dissipative chassis 11.

[0058] The rear case C2' includes an exhaust hole C2a at
a portion situated above the heat-dissipative chassis 11.

[0059] With the PDP device 10, the circuit board 13 is
placed in isolation from the circuit board 4. The electronic
components E1" significantly exhibiting the heat-generating
property out of the electronic components and the high
heat-generating modules E2' are mounted on the circuit
board 13. Better still, the electronic component E1" signifi-
cantly exhibiting the heat-generating property and the high
heat-generating module E2' are disposed separately on the
front face and the back face of the circuit board 13.
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[0060] For this reason, as is seen from FIG. 2 illustrating
the arrangement of the electronic components E1" mounted
on the front face of the heat-dissipating chassis 11 and FIG.
3 illustrating the arrangement of the high heat-generating
modules E2' mounted on the back face, each of spaces
between the electronic components E1" and between the
high exothermic modules E2' is set so as to be large. This
allows sufficient heat-dissipating paths.

[0061] As a result of the contact of the high heat-gener-
ating module E2' with the heat-dissipative chassis 11, heat
generated from the high heat-generating module E2' is
transferred through the heat-dissipative chassis 11 and the
thermal conductor 12 to the metal-made rear case C2', and
then is dissipated from the rear case C2'into the atmosphere.

[0062] As described hereinbefore, in the PDP device 10,
the air heated by the heat generation of the electronic
component E1" and the high heat-generating module E2'
moves upward through the heat-dissipating paths formed
between the electronic components E1" and between the
modules E2', and then is exhausted from the exhaust hole
C2a, provided in the upper portion of the rear case C2', to the
outside of the casing. Moreover, the heat generated by the
high heat-generating module E2' is transferred through the
heat-dissipative chassis 11 and the thermal conductor 12 to
the rear case C2'to be dissipated therefrom into the atmo-
sphere. Thus, the heat dissipation from the inside of the
casing is performed efficiently.

[0063] In consequence, the provision of the heat dissipa-
tion structure as described above eliminates the conventional
need of installing an exhaust fan for forcibly exhausting the
heated air inside a casing. If exhaust fans are installed, it is
possible to reduce the number of exhaust fans.

[0064] FIG. 4 is a lateral sectional view illustrating a
second example according to the embodiment of the present
invention.

[0065] Similarly to the PDP device of the first example, in
a PDP device 20 of the second example, a circuit board 13'
independent of a circuit board 4 is supported by a heat-
dissipative chassis 11' installed through a thermal conductor
12 to a rear case C2', and therefore, is disposed at a position
opposing the circuit board 4. An electron component E1"
with the heat-generating property is mounted on the front
face of the circuit board 13' opposing the circuit board 4.

[0066] As is clear from FIG. 5, the circuit board 13' is
formed with a notch 134 in the upper left corner in FIG. 5.

[0067] While a high heat-generating module E2'is secured
to and has a back face in close contact with the heat-
dissipative chassis 11', it is disposed in the notch 13a of the
circuit board 13'. Further, the module E2' is mounted on a
circuit board 15 such that a face thereof opposing the circuit
board 4 faces the circuit board 15.

[0068] The remaining configuration of the PDP device 20
is approximately the same as that of the PDP device 10 in the
first example, and the same reference numerals are used.

[0069] With the PDP device 20 in the second example as
well, the electronic component E1" significantly exhibiting
the heat-generating property out of the electronic compo-
nents and the high heat-generating modules E2' are mounted
on the circuit board 13' and the circuit board 15, which are
provided in isolate from the circuit board 4. Hence, each of
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spaces between the electronic components E1" and between
the high heat-generating property modules E2' is set so as to
be large. This allows sufficient heat-dissipating paths, and
allows heat generated from the high heat-generating module
E2' to be transferred to the rear case C2' and dissipated
therefrom, resulting in effective heat dissipation.

[0070] In addition, in the PDP device 20, the high heat-
generating module E2' is mounted on the circuit board 15
provided independently of the circuit board 13', and dis-
posed in the notch 134 formed in the circuit board 13'. This
allows a minimizing of the increase in the depth dimension
of the PDP device due to the provision of the foregoing
heat-dissipation structure.

[0071] FIG. 6 is a lateral sectional view illustrating a third
example according to the embodiment of the present inven-
tion.

[0072] A PDP device 30 in FIG. 6 does not include a
circuit board corresponding to the circuit board 4 of the PDP
device 10 in FIG. 1, and includes electronic components
El, E1", E2' mounted separately on both the faces of a
circuit board 13. The remaining configuration is approxi-
mately the same as that of the PDP device 10 in FIG. 1, and
the same reference numerals are used.

[0073] FIG. 7 is a lateral sectional view illustrating a
fourth example according to the embodiment of the present
invention.

[0074] A PDP device 40 in FIG. 7 does not include a
circuit board corresponding to the circuit board 4 of the PDP
device 20 in FIG. 4, and includes electronic components
E1', E1" mounted separately on both the faces of a circuit-
board13'. The remaining configuration is approximately the
same as that of the PDP device 20 in FIG. 4, and the same
reference numerals are used.

[0075] Inboth the PDP device 30 of the third example and
the PDP device 40 of the fourth example, sufficient heat
dissipating paths are provided between the electronic com-
ponents by means of mounting the electronic components
separately on both the faces of the circuit board, as in the
cases of the first and second examples. Further, the heat
dissipation is efficiently performed by means of transferring
heat to the rear case C2'.

[0076] Further, each of the PDP devices 30 and 40 has a
smaller number of circuit boards as compared with that of
the PDP devices of the first and second example, which
reduces the depth dimension of the PDP device.

[0077] The terms and description used herein are set forth
by way of illustration only and are not meant as limitations.
Those skilled in the art will recognize that numerous varia-
tions are possible within the spirit and scope of the invention
as defined in the following claims.

What is claimed is:

1. A heat-dissipation structure of a plasma display panel
device including a plasma display panel and a drive circuit
for driving the plasma display panel, comprising:

a plurality of circuit boards; and

electronic components making up the drive circuit and

mounted separately on said plurality of circuit boards.

2. The heat-dissipation structure of the plasma display
panel according to claim 1, wherein an electronic compo-
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nent with the heat-generating property out of said electronic
components making up the drive circuit is mounted on a
required circuit board out of said plurality of circuit boards.

3. The heat-dissipation structure of the plasma display
panel device according to claim 2, wherein said required
circuit board is supported by a metal-made build-up frame
thermally-conductively installed on a metal-made casing of
the plasma display panel device and being in contact with at
least part of said electronic components with the heat-
generating property mounted on the required circuit board.

4. The heat-dissipation structure of the plasma display
panel according to claim 3, wherein said electronic compo-
nents with said heat-generating property are mounted sepa-
rately on both faces of said required circuit board, and the
electronic component mounted on one face of the required
circuit board are in contact with said build-up frame.

5. The heat-dissipation structure of the plasma display
panel according to claim 4, wherein said electronic compo-
nent mounted on the one face of said required circuit board
and being in contact with said build-up frame is a heat-
generating module.

6. The heat-dissipation structure of the plasma display
panel according to claim 2, wherein part of the electronic
components with the heat-generating property out of said
electronic components making up the drive circuit is
mounted on said required circuit board out of said plurality
of circuit boards, and anther electronic component with the
heat-generating property is mounted on a circuit board out of
said plurality of circuit boards other than said required
circuit board while being in thermal-conductive contact with
a metal-made casing of the plasma display panel device.
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7. The heat-dissipation structure of the plasma display
panel according to claim 7, wherein said another electronic
component with the heat-generating property is thermal-
conductively installed to the metal-made casing of the
plasma display panel device and is in contact with a metal-
made build-up frame supporting said required circuit board.

8. The heat-dissipation structure of the plasma display
panel according to claim 6, wherein said another electronic
components with the heat-generating property are a heat-
generating module.

9. A heat-dissipation structure of a plasma display panel
including a plasma display panel and a drive circuit for
driving the plasma display panel, comprising electronic
components making up the drive circuit and mounted sepa-
rately on both faces of a circuit board.

10. The heat-dissipation structure of the plasma display
panel according to claim 9, wherein said circuit board
having both the faces on which said electrode components
are separately mounted is supported by a metal-made build-
up frame, installed thermal-conductively to a metal-made
casing of the plasma display panel device and being in
contact with part of at least the electronic components with
the heat-generating property out of the electronic compo-
nents mounted on the circuit board.

11. The heat-dissipation structure of the plasma display
panel according to claim 10, wherein the electronic compo-
nent mounted on said circuit board and being in contact with
the build-up frame is a heat-generating module.
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