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VIDEO DISPLAY AND MANUFACTURING METHOD THEREFOR

BACKGROUND OF THE INVENTION

The present invention reiates to a video display
having a display panel provided with anodes and cathodes
arranged orthogonally to each other to form grids, and
also to a manufacturing method for such a video display.

FIG: SA is a plan view of a related art -
.electrolnminescent (EL) diéplay panel in an active matfix
drive type EL video display., and FIG.ISB is a cross
section view taken along the line B-B in FIG. 5A. As
shown in FIGS. 5A and 5B, the EL display panel 11
includes é glass substr#te 12, a plurality of anodes 13
formed on one surface of the glass substrate 1é opposite
to the display surfaée of the EL display panel 11 so as
to be arranged in rows, for example, a plurality of EL
phosphor layers 14 formed in the form of matrix, an
insﬁlating layer (not shown} formed on the EL phosphor
layers.14, and a plurality of cathodes 15 formed on the
insulating layer so as to be arranged in columns, for
example.

To drive the EL display panel 11, a drive circuit
must be connected to the anoaes 13 and the cathodes 15.
To this end, the related art EL display panel 11 shown in

FIGS. S5A and SB is formed with an L-shaped region 16
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~along adjacent two sides of the EL display panel 11 as a

dedicated region for electrical connection of the anodes

13 and the cathodes 15 to the drive circuit. Although not

shown, electronic components constituting the drive
circuit are mounted on a printed wiring board separate

from the EL display panel 11, and wirings formed on the

"printed wiring board are connected at first ends to the

electronic components and connected at second ends to the

anodes 13 and the cathodes 15 in the L-shaped region 16.

However, in the related art EL display panel 11
having the L-shaped region 16 dedicated for electrical
connection, no video image is displayed in this region 16.
Further, if the area of the EL display panel 11 is large,
the yield of such.large EL display panels manufactured is
reduced. In addition, the area of the EL display panel 11
that can be manufactured is limited.

Accordingly, it is desirable to planarly join a
plurality of EL display panels 11 as shown in FIG. 6 to
thereby display a single large-sized video image. However,
since no vidgo image is displayed in each region 16, the
large-sized video image displayed on the plural EL
display panels 11 planarly joined has discontinuities
corresponding to the regionslls. That is, a large-sized
video image with no discontinuities éanndt be displayéd

by the configuration shown in FIG. 6.
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Furthermore, since the elegtronic components
constituting the drive circuit are mounted on the printed
wiring board separate from the EL display panél 11, the
total thickness of the EL dispiay panel 11 and the
printed wiring board is large, so that it is difficult to
reduce the thickness of the entire EL video display using

the reiated art EL display panel 11 mentioned above.

SUMMARY OF THE INVENTION

It is accordingly an object of the preseht
invention to provide a video display which can display a
large-sized video image with no discontinuities and can
be reéucéd in thickness.

It is another object of ghe present invention to
provide a manufacturing method for the video display
mentioned above.

In accordance with an aspect pf the present
invention, there is provided a video display comprising a
display panel having a plurality of anodes and cathodes
arranged orthogonally to each other so as to form grids;
a printed wiring board having a drive circuit with
wirings for driving the display panel and a plurality of
bunmps for electrically conneéting the wirings of the
drive circuit to the anodes and the catﬁodes; ahd an

adhesive layer for bonding the display panel and the
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printed wiring board to form a mu}tilayer structure. That
is, the anodes and the cathodes of the diSplay panel are
electrically cénnected through the b@mps to the wirings
of the printed wiring board, and the display panel and
the printed wiring board are bonded together through the
adhesive 1ayér. With this structure, the display panel is
not required to have aﬂy dedicated region for
electricaliy connecting the anodes and tﬁe cathodes of
the display panel to the drive circuit for driving the
display panel. Further, the total thickness of the
diSplay panel and the printed Wiring board is small.

Preferably, the drive circuit comprises a plurality
of electronic cémponents mounted on one surface of the
printed wiring board for driving thé display panel,. and
the bumps are formed on ﬁhe other'surface of the printed
wiring board. That is, the electquic components for
driving the display panel are mounted on one surface of
the printed wiring board opposité to its bump forming
surface. With this structure, the eiectronic components
for driving the display panel are integrated with the
display panel.

In accordance with another aspect of the present
invention, there is provided'a manufacturing method for a
video display, comprising the steps 6f preparing a

display panel having a plurality of anodes and cathodes
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arranged orthogonally to each other so as to form grids;
preparing a printed wiring boéxd having a drive circuit
with wirings for driving the display panel and a
plurality of bumps for electrically connecting the
wirings of the drive circuit to the anodes and the
cathodes; forming an adhesive layer on any one of one
" surface of the display panel on yhich the anodes and the
cathodes are provided and one surface of the printed
wiring board on which the qups are provided; and
electrically connecting the anodes and the cathodes
through the bumps to the wirings and bonding the display
panel through the adhesive layer to the printed wiring
board. That is, the anodes and the cathodes of the
display panel and the wirings of the printed wiring board
are electrically connected tbgether thrbugh the qups,
and the display ﬁanel and the printed wiring board are
bonded-together through the adhesive layer. Accoidingly,
it is possible to manufacture a video display in which
the display panel is not required to have any dedicated
region for electrically connectihg the anodes and the
cathodes of the display panel to the drive circuit for
driving the display panel, -arnd the total thickness of the
display panel and the printea wiring board can be reduced.
Preferably, the manufacturing.method further

comprises the step of mouﬁting a plurality of electronic
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components for driving the display panel on the other
surface, opposing to the sufface with bumps, of the
brintgd wiring board. That is, the electronic components
for driving the display panel are mounted on one surface
of the printed wiring board opposite to its bump forming
surface. Accordingly, it is possible to manufacture a
video display in which the electronic components for
driving thé display panel are integrated with the display
.panel-

Other objects and features of the invention will be
more fully understood frqm ﬁhe following detailed
description and appended claims when taken with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is -a sectional side view of an EL video
display according to a preferred embodiment of the
present invention; |

FIG. 1B is a plan view of an EL display panel
constituting the EL video display shown in FIG. 1A;

FIG. 1C is a plan view of a flexible printed wiring
board constituting the EL video display shown in FIG. 1A;

FIGS. 2A to 2D are seétional side views showing a
manufacturing method for the EL videé display shown in

FIG. 1A;
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FIGS. 3A to 3D are sectional side views showing
various preferred embodiments of a bump used in the EL
video display shown iﬁ FIG. 1A;

FIG. 4 is a plan view of a large-sized display
panel obtained by planarly joining a plurality of EL
display panels according to the preferred embodiment;

FIG. S5A is a plan view of an EL display panel in

the related art;

FIG.5B is a cross section view taken along the line
B-B in FIG. 5A; and

FIG. 6-is a plan view of a large—sized display-
panel obtained by planarly joining a pluraiity of EL

display panels in the related art.

DETAILED DESCRIPTION. OF THE PREFERRED EMBODI.MENTS

There will now be described a preferred embodiment
of the present invention applied to an active matrix
drive type EL video display and its manufactufing method
with reference to FIGS. 1A to 4. In manufacturing the EL
video display shown:'in FIGS. 1A to 1C, an EL display
panel 11 is first prepared by sequentially'forming anodes
13, EL phosphor léyers 14, an insulating layer (not
shown}, and caéhodes 15 on one surface of a glass
substrate 12 which surface is opposite to the display

surface of the EL display panel 11, by vapor deposition,
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CVD, etc. as shown in FIG. 2A.

As shown in FIG. 1B, the anodes 13, the EL phosphor
layers 14, and the cathodes 15 are formed substantially
uniformly on the glass substrate 12, so that the.EL
display panel 11 has no L-shaped region dedicated for
electrical connection as in the related art configuration
shown-in FIG. S5A. As usual, the anodes 13 are formed by
vapor depoéition of an aluminum layer or a cliromium layer,
for example, on an ITO (indium-tin oxide) layer, and the
cathodes 15 are formed by vapor deposition of an aluminum
layer or a gold layer, for example.

In the next step, an adhesive layer 17 is formed on
the EL display panel 11 so as to.cover the anodes:13, the
EL phosphor layers 14, and the cathodes 15 as shown in
FIG. 2B. The adhesive layer 17 is formed of a
thermoplastic resin softening at a felativelj low
temperature, sgch as polyester, vinyl chloride, vinyl
acetate, polyamide, and polyurethane. The adhesive layer
17 is formed on the EL display panel 11 by print coating
of such a resin once heated to be softened or by thermal
transfer of such a resin coated on a £ilm.

In the next step, a flexible printed wiriqg board
21 to be connected to the anodes 13 and the cathodes 15
of the EL display panel 11 is preparéd as shown in FIG.

2C.. The flexible printed wiring board 21 has a substrate



22 formed of a flexible material §uch as polyimide,
polyethyleneterephthalate, liquid crystal polymer, and
glass epoxy resin. |

As shown in FIGS. 1C and FIGS. 3A to 3D, foil-like
copper wirings 23 are formed on one surface of the
substrate 22 which surface is opposite to the lower
surface of the substrate 22 as viewed in FIG. 2¢ oﬁposiné
to the EL Aisplay panel 11. Further, a plurality of
.through holes 24 are formed in the substrate 22 at its
peripheral portion along adjacent two sides of the
substrate 22 where the copper wirings 23 are to be
connected to the anodes'13 and the cathodes 15. FIGS. 3A
to 3D show various preferred embodiments of a bump 25
formed of a conductive material for providing electrical
connection of the copper wirings 23 to the anodes 13 and
the cathodes 15. Each through hole 24 may have a
relatively large size as shown in FIGS. 3A to 3C, or may
have a relatively small size as shown in FIG. 3D.

In each of the preferred embodiments shown in FIGS.
3A to 3C, the bump 25 is formed in the relatively large
through hole 24 so as to project from the substrate 22 to
its upper side opposite to the copper wiring 23. In the
preferred embodiment shown iﬁ FIG. 3D, a copper pattern
26 is formed in the relatively small through hole 24 and

at a portion of the substrate 22 in the vicinity of the



through hole 24 on the upper side opposite to the copper
wiring 23, and the bump 25 is formed on the_copper
pattern 26 integrated with the copper wiring 23. In each
of the preferred embodiments shown in FIGS. 3A to 3D, the
height of the bump 25 is set to 104m to 1004m.

The bump 25 shown in each of the preferred
embodiments shown in FIGéﬁ 3A and 3D is formed by print
coating é conductive paste thermally curing at a
IrelatiVely low temperature, such as a silver paste or a
copper paste. The bump 25 shown in FIG. 3B is formed by
forming a relatively thick copper film by electroplating
or electroless plating, next forming a nickel coating on
the surface of this copper film by electroless plating,
and finally plating this nickel coating with gold or
palladium.

In the bunip 25 shown in FIG. 3B, the nickel coating
is formed to facilitate tﬁe plating with gold or
palladium, and the goid or palladium'plate is formed to
prevent oxidation of the copper film and thereby enhénce
stability of electrical contact. The bump 25 shown in FIG.
3C is formed by melting the tip of a gold wire to form a
gold ball, next ultrasonic bonding the gold ball to the
copper wiring 23, and finallf-tearing off the gold wire.

In the next step, the ﬁlexiblé printed wiring board

21 is put on the EL display panel 11 so that the bumps 25
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are aligned with the.anodes 13 anq the.céthodes 15 as
shown in FIG. 2D. In this condition, the whole is heated
to a temperature at which the adhesive:'layer 17 is
éoftened, and pressure is appliea to make the bumps 25 to
be pressed 6nto the anodes 13 and the cathodes 15.
Thereafter, the whole is cooled to harden the adhesive
layer 17. As a result, the bumps 25 are electrically
connected éq the anodes 13 or the cathodes 15, and the
flexible printed wiring board 21 is mechanically fixed to
the EL display panel 11 by the adhesive layer 17.

~In the next step, electronic components 27
constituting a drive circuit for driving the EL display
panel 11'a;e bonded to the copper wirings 23 of the
flexible printed wiring board 21 by soldering or
conductive adhesive as shown in FIGS. 1A and 1C, thereby
electrically connecting the electronic components 27 to
the flexible printed wiring board 21 and mechanically
fixing them together.

As apparent from FIG. 1B, in the EL video display
manufactured by the above-mentioned method, the EL
display panel 11 has no dedicaté@ region for electricaily
connecting the anodes 13 and the cathodes 15 to the
electronic components 27. Aécordingly, by planarly
joining a plurality of such EL §isp1ay.pane1s 11 in this

preferred embodiment as shown in FIG. 4, a large-sized
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video image with joints thereof hgrdly seen can be
created.

While the adhesivellayer_17 is.preliminarily formed
on the EL display panel 11 as shown in FIG. 2B, the
adhesive layer 17 may be preliminarily formed on the
flexible printed wiring board 21. Further, while there
'has'béen described a specific preferred embodiment of the
present in&ention applied to an active matrix drive type
éL video display and its manufacturing method, the
present invention is applicable also to any wvideo
displays other than ﬁhe EL video display, such as a
liquid crystal display, and their manufacturing method.
Further,  the EL video display according to the present
invention may include a simple matrix drive type EL vidgo
disﬁiay. |

In the video display according to the present
invention, the display panel is not required to have any
dedicated region for electrically connecting the anodes
and the cathodes of the display panel to the drive
circuit for driving thé display panel. Accordingly, by
planarly joining a plurality of guch'disblay panels, a
large-sized video image with no discontinuities can be
displayed. Further, since tﬁe total thickness of the
display pénel and the printed wiring board is small, the

thickness of the video display can be reduced as a whole.
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Further, the electronic components for driving the
display panel are integrated with the display panel,
thereby facilitating handling, maintenance, etc.

In the manufacturing method for the video display
according to the present invention, it is possible to
manufacture a video display in which the display panel is
not required to have any dedicated region for
électricaliy connecting the anodes and the cathodes of
.the display panel to the drive circuit for-d;iving the
display panel, and the total thickness of the display
panel and the printed wiring board can be reduced.
Accordingly, a large-sized video image with no
diséontinuities can be displayed, and a thfn %ideo
display can be manufactured.

" Further, it is possible to manufaeture_a video
display in which the electronic componenté for driving
the djsplay panel are integrated with the display panel.
Accordingly, a video display with easy handling,
maintenance, etc. can be manufactured.

While the invention has been described with
reference to specific embodiments, the description is
illustrative and is not to be construed aé limiting the
scope of the invention. Various modifications and changes
may occur to those skilled in the art without departing

from the spirit and scope of the invention as defined by
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the appended claims. .
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WHAT IS CLAIMED IS:

1. A video display comprising:

a display panel having a plurality of anodes and
cathodes arranged orthogonally to each other so as to
form grids;

a printed wiring board having a drive circuit with
wirings for driving ‘said éisplay panel and a blurality of
bumps for Electrically connecting said wixings of said
.drive circuit to said anodes and said cathodes; and

an adhesive layer for bonding said display panel
and said printed wiring board to form a multilayer
structure.

2. A video display according to claim 1, wherein
said drive cixcuit.comprises a plurality of electronic
components moﬁnted'on one surface of said printed wiring
board for driving said display panel, and said bumps are
formed on the other sgrface of said printed wiring board.

3. A manufacturing method for a video display,
comprising the steps of:

preparing a display panel having a plurality of
anodes and cathodes arranged orthogonally to each other
so as to form grids;

preparing a printed wiring board having a drive
circuit with wirings for ériving saia display panel and a

plurality of bumps for electrically connecting said
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wirings of said drive circuit to gaid anodes and said
cathodes;

forming an adhesive iayer on any one of one surface
of said display panel on which said anodes and said
cathodes are provided and one surface of said priﬁted
wiring board on which said bumps are provided; and

electrically connecting said anodes and said
cathodes through said bumps to said wirings and bonding
-said display panel through said adhesive layer to said
printed wiring board.

4. A manufacturing method according to claim 3,
further comprising the step of mounting a plurality of
electronic componénts for driving said disﬁlay panel'oq
the other surface, opposing to the surface with the bump;,
of said printed wi;ing board.

S. A video displaf according to claim 1, whérein
said display panel comprises an active matrix drive type
electroluminescent display panel.

6. A video display according to claim 1, wherein
said display panel comprises a liquid crystal display
ranel.

7. A wvideo display according to claim 1, wherein
said display panel comprises-a simple matrix drive type
electroluminescent.disblay panel. |

8. A video display according to claim 1, wherein

16



R

A

each of said bumps comprises a bump formed by helting the
tip of a gold wire to form a gold ball, next ultrasonic
bonding said gold ball to a copper wiring, and finally

tedring off said gold wire.
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