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7) ABSTRACT

A package of an organic electro-luminance display panel
and a manufacturing method thereof are disclosed. First, an
organic electro-luminance display panel with a plurality of
first contacts is provided. Then, a cover plate is disposed
above the organic electro-luminance display panel, wherein
the cover plate has a control circuit and a plurality of second
contacts. The second contacts are electrically connected to
the first contacts of the organic electro-luminance display
panel so that the organic electro-luminance display panel
can be controlled by the control circuit. Finally, a frame is
formed between the organic electro-luminance display panel
and the cover plate. The package of the organic electro-
luminance display panel provides a larger display area and

Oct. 17,2003 (TW).corvoeerceeenecenimrnecrieecens 92128825 a better resolution.
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A bottom substrate is provided,

which has a plurality of organic

electro—luminance display
panels thereon.

A top substrate divided into a
plurality of cover plates is provided.

A control circuit is formed
on each cover plate.

A frame is A plurality of
208a——1formed on each frames are formed 2080
cover plate. on the bottom

substrate.

The cover plates are attached to
the bottom substrate.

The bottom substrate is sawed. p—~—— 212
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A bottom substrate Is provided,
which has a plurality of organic
electro—luminance display panels
thereon.

1252

A top substrate having a pluradlity
of control circuits is provided.

A plurality of A plurality of
258¢—~~Afromes are formed  |frames are formed™ — 296b
on the top on the bottom
substrate. substrate.

The top substrate and the bottom
substrate are attached to each other.

L~ 260

The top substrate and the bottom 962
substrate are sawed.
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PACKAGE OF ORGANIC ELECTRO-LUMINANCE
PANEL AND THE MANUFACTURING METHOD
THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of Tai-
wan application serial no. 92128825, filed on Oct. 17, 2003.

BACKGROUND OF INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a package of an
organic electro-luminance display panel and a manufactur-
ing method thereof, and more particularly to a package of an
organic electro-luminance display panel integrating a con-
trol circuit on a cover plate and a manufacturing method
thereof.

[0004]

[0005] With the rapid advancement of technology, a vari-
ety of computers, cellular phones, PDA, digital cameras, etc.
have been developed. In these electronic products, displays
are very essential. Because of their small size, lightness and
low power consumption, flat display panels have been
widely used. In flat display panels, organic electro-lumi-
nance display panels have wide view angle, high contrast
ratio, lower weight, high responsive speed and low costs,
and are adapted to be used in electronic clocks, cellular
phones, PDA, digital cameras, etc.

[0006] An organic electro-luminance (OEL) device
includes two electrodes and a luminescent layer between the
electrodes. When a voltage is applied to the device, holes
from the anode will recombine with electrons from the
cathode within the emitting layer; therefore, excitons are
generated therein. When the excitons release energy and
come back to the ground state, a portion of energy generated
therefrom will be released in the form light. This lumines-
cent principle is applied in the organic electro-luminance
devices.

2. Description of the Related Art

[0007] It should be noted that the organic electro-lumi-
nance display panels initially were passive-drive. Because
the luminescence and service life of the passive driving
devices will decay with the increasing size and resolution of
the display, and therefore active-drive organic electro-lumi-
nance display panels are developed.

[0008] Referring to FIG. 1, it is a schematic drawing
showing a prior art package of an organic electro-luminance
display panel. The organic electro-luminance device 110 is,
for example, disposed on a glass substrate 120. The organic
electro-luminance device 110 comprises an anode layer 112,
an organic functional layer 114 and a cathode layer 116,
wherein the anode layer 112 is formed on the glass substrate
120 and can be, for example, a transparent electrode com-
prised of indium tin oxide (ITO). The organic functional
layers 114 are formed on the anode layer 112 and includes
a hole injection layer, a hole transport layer, an organic
luminescent layer, an electron transport layer and an electron
injection layer. The cathode layer 116 is formed on the
organic functional layer 114. A metal cover plate 130 is
disposed over the organic electro-luminance device 110 and
attached to the glass substrate 120 via an adhesive 140. The
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anode layer 112 and cathode layer 116 are exposed for
electrically connecting with external circuits.

[0009] Referring to FIG. 1, a flexible circuit board 150
having a control circuit is disposed on another side of the
glass substrate 120 with respect to the organic electro-
luminance device 110. The flexible circuit board 150 com-
prises a plurality of driving devices 160 and electrically
connects to the anode layer 112 and the cathode layer 116 via
anisotropic conductive plate (ACP) 170, wherein the con-
nection of the flexible circuit board 150 and the cathode
layer 116 is not shown. Therefore, control signals can be
inputted to the organic electro-luminance device 110 via the
circuit board for controlling the luminescence of the organic
electro-luminance device 110. In order to prevent corrosion
caused by moisture, getter 132 having desiccant is disposed
on the metal cover plate 130 for maintaining the normal
operation of the organic electro-luminance device 110 and
service life thereof.

[0010] However, the prior art package of an organic elec-
tro-luminance display panel needs the additional flexible
circuit board for carrying driving devices. The thickness of
the package of an organic electro-luminance display panel
will increase and additional process time is required for
packaging the driving devices and the circuit board. There-
fore, manufacturing cost and process time is substantially
increased.

[0011] Moreover, the driving devices and the control cir-
cuit can be formed on the glass substrate. For example, in an
active-drive package of an organic electro-luminance dis-
play panel, an organic luminescent layer and a cathode layer
are formed on a thin film transistor array substrate, wherein
the organic electro-luminance device are controlled via the
thin film transistors. Although no circuit board is required in
the active-drive package of an organic electro-luminance
display panel, the thickness of the display is reduced.
Because the disposition of the thin film transistors, control
circuit and the other driving devices form a non-luminescent
area of the glass substrate, the display area of the organic
electro-luminance display panel is reduced and the resolu-
tion of the organic electro-luminance display panel is lim-
ited.

SUMMARY OF INVENTION

[0012] An object of the present invention is to provide a
package of an organic electro-luminance display panel,
having a control circuit over a cover plate for serving a larger
display area and improving the resolution of the larger
display.

[0013] Another object of the present invention is to pro-
vide a method of forming a package of an organic electro-
luminance display panel, having a control circuit over a
cover plate for serving a larger display area and improving
the resolution of the larger display.

[0014] In accordance with the objects described above, the
present invention provides a package of an organic electro-
luminance display panel, which comprises an organic elec-
tro-luminance display panel, a cover plate and a frame. The
cover plate is disposed on the organic electro-luminance
display panel and the frame is disposed between the organic
electro-luminance display panel and the cover plate. In
addition, the organic electro-luminance display panel has a
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plurality of first contacts and the cover plate has a control
circuit and a plurality of second contacts, wherein the second
contacts electrically connect with the first contacts for
controlling the organic electro-luminance display panel via
the control circuit.

[0015] The package of an organic electro-luminance dis-
play panel of the present invention further comprises a
plurality of bumps for electrically connecting the first con-
tacts and the second contacts. Additionally, the package of
an organic electro-luminance display panel of the present
invention further electrically connects the first contacts with
the second contacts via, for example, a silver paste, an
anisotropic conductive plate (ACP) or an anisotrpopic con-
ductive film (ACF).

[0016] In the package of an organic electro-luminance
display panel of the present invention, the frame is, for
example, epoxy resin and has a double-layer structure,
wherein the first sub-frame surrounds the second sub-frame
and the second sub-frame is comprised of a moisture-
absorption material for absorbing moisture therein.

[0017] Inaccordance with the objects described above, the
present invention further discloses a method of forming a
package of an organic electro-luminance display panel. The
method comprises: providing an organic electro-luminance
display panel having a plurality of first contacts; disposing
a cover plate above the organic electro-luminance display
panel, wherein the cover plate having a control circuit and
a plurality of second contacts, and the second contacts are
electrically connected to the first contacts for controlling the
organic electro-luminance display panel via the control
circuit; and forming a frame between the organic electro-
luminance display panel and the cover plate.

[0018] The method of forming a package of an organic
electro-luminance display panel of the present invention
further comprises forming a plurality of bumps on the first
contacts or the second contacts for electrically connecting
the first contacts with the second contacts.

[0019] The method of forming a package of an organic
electro-luminance display panel of the present invention
further comprises forming a silver paste between the first
contacts and the second contacts for electrically connecting
the first contacts and the second contacts.

[0020] The method of forming a package of an organic
electro-luminance display panel of the present invention
further comprises forming an ACP between the first contacts
and the second contacts for electrically connecting the first
contacts and the second contacts.

[0021] The method of forming a package of an organic
electro-luminance display panel of the present invention
further comprises forming an ACF between the first contacts
and the second contacts for electrically connecting the first
contacts and the second contacts.

[0022] Inaccordance with the objects described above, the
package of an organic electro-luminance display panel and
the manufacturing method thereof integrate the control
circuit on the cover plate for increasing the display area of
the organic electro-luminance display panel. Compared with
the prior art technology, the package of an organic electro-
luminance display panel and the method thereof do not need
additional circuit boards for carrying the driving devices so
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that the manufacturing cost is reduced. Additionally, because
of the increase of the display area of the organic electro-
luminance display panel, the resolution of the organic elec-
tro-luminance display panel is improved and better perfor-
mance is achieved.

[0023] Inorder to make the aforementioned objectives and
other objectives, features and advantages of the present
invention understandable, a preferred embodiment accom-
panied with figures is described in detail below.

BRIEF DESCRIPTION OF DRAWINGS

[0024] FIG. 1 is a schematic drawing showing a prior art
package of an organic electro-luminance display panel.

[0025] FIG. 2A is a schematic process flow showing a
method of forming a package of an organic electro-lumi-
nance display panel according to a preferred embodiment of
the present invention.

[0026] FIG. 2B is a schematic process flow showing a
method of forming a package of an organic electro-lumi-
nance display panel according to another preferred embodi-
ment of the present invention.

[0027] FIG. 3 is a schematic drawing showing a preferred
package of the organic electro-luminance display panel in
accordance with the present invention.

DETAILED DESCRIPTION

[0028] Referring to FIG. 2A, a schematic process flow
showing a method of forming a package of an organic
electro-luminance display panel is shown. First, a bottom
substrate is provided, which has a plurality of organic
electro-luminance display panels thereon (step 202) and a
top substrate divided into a plurality of cover plates is
provided (step 204). A control circuit is formed on each
cover plate (step 206). A frame is formed on each cover plate
(step 208a), or a plurality of frames is formed on the bottom
substrate (step 208b). Finally, the cover plates are attached
to the bottom substrate (step 210) and the bottom substrate
is then sawed (step 212) and thus completing the manufac-
turing of the package of the organic electro-luminance
display panel of the present invention. It should be noted that
a plurality of second contacts which are electrically con-
nected with the control circuit, for example, are formed
when the control circuit is formed on the top substrate. And
the bottom substrate further comprises, for example, a
plurality of first contacts that are electrically connected with
the organic electro-luminance display panel.

[0029] Referring to FIG. 2A, each cover plate is disposed
over the organic electro-luminance display panel on the
bottom substrate for connecting the organic electro-lumi-
nance display panel and cover plate by the frame. And each
of the second contacts of the cover plate are electrically
connected to one of the first contacts of the organic electro-
luminance display panel respectively. Therefore, the control
circuit can control the organic electro-luminance display
panel. It should be noted that the first contacts and the
second contacts connect to each other by different methods.
For example, a plurality of bumps is selectively formed on
the first contacts or the second contacts for electrically
connecting thereto. The connection of the cover plate and
the organic electro-luminance display panel can also be
performed via, for example, silver paste, ACP or ACF for
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electrically connecting thereto. Furthermore, after the
attachment of the cover plate and the organic electro-
luminance display panel, an ultraviolet curing process can
be performed for hardening the frame. If silver paste serves
for electrically connecting the first contacts and the second
contacts, an UV curing or thermal curing process can be
performed to further enhance the connection of the first
contacts and the second contacts. Additionally, the bottom
substrate having organic electro-luminance display panels is
sawed for forming a plurality of packages of organic electro-
luminance display panels.

[0030] In addition to the first method of forming the
package of the organic electro-luminance display panel, the
present invention provides another method of forming the
package of the organic electro-luminance display panel.
Referring to FIG. 2B, a schematic process flow showing
another preferred method of forming a package of an organic
electro-luminance display panel. Some of the steps in the
second method are similar to those of the first method, and
therefore the descriptions for these steps are omitted. In step
252, a bottom substrate is provided, which has a plurality of
organic electro-luminance display panels thereon. And a top
substrate having a plurality of control circuits is provided in
step 254. Then, a plurality of frames is formed on the top
substrate in step 258a, or a plurality of frames is formed on
the bottom substrate in step 258b. The top substrate and the
bottom substrate are attached to each other in step 260, then
the top substrate and the bottom substrate are sawed in step
262. The second method of forming the package of the
organic electro-luminance display panel is completed. The
difference between the first and the second methods is that
the latter forms control circuits on the top substrate and the
sawing of the top and bottom substrates after the attachment
thereof. The second method can be applied to a large-size
process, such as printing. A plurality of control circuits can
be formed on the top substrate in one process to reduce the
process time. Additionally, the better alignment between the
cover plate and the organic electro-luminance display panel
is also provided.

[0031] The package of the organic electro-luminance dis-
play panel manufactured by using method of forming the
package of the organic electro-luminance display panel
described above will now be described below.

[0032] Referring to FIG. 3, a schematic drawing showing
a preferred package of the organic electro-luminance display
panel in accordance with the present invention is shown. The
package of the organic electro-luminance display panel
comprises, for example, an organic electro-luminance dis-
play panel 302, a cover plate 330 and a frame 360. The
organic electro-luminance display panel 302 has a carrier
substrate 320 and an organic electro-luminance device 310.
The carrier substrate 320 has a carrier surface 320a and a
plurality of first contacts 322 are disposed surrounding the
carrier surface 320a. In addition, the organic electro-lumi-
nance device 310 comprises, for example, an anode layer
312, functional organic layer 314 and a cathode layer 316,
wherein the anode layer 312 is formed on the carrier surface
320g of the carrier substrate 320. The material of the anode
layer 312 and the cathode layer 316 can be, for example,
indium tin oxide (ITO) or any other metal electrode. The
organic functional layer 314 is formed on the anode layer
312 and the cathode layer 316 is formed on the organic
functional layer 314. The anode layer 312 and the cathode
layer 314 electrically connect with the first contacts 322.

[0033] Referring to FIG. 3, the cover plate 330 is disposed
on the organic electro-luminance display panel 302 and has
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a connecting surface 330a corresponding to the carrier
surface 320a. A plurality of second contacts 332 surrounds
the connecting surface 330z and electrically connects with
the first contacts 322 of the carrier substrate 320 via bumps
340. In addition, the connecting surface 330a of the cover
plate 330 further comprises a control circuit 334, which
comprises a plurality of driving devices 334« for controlling
the organic electro-luminance device 310 via the first con-
tacts 322 and the second contacts 332. It should be noted that
in the method of forming the driving devices 334a, such as
thin film transistors, printing or photolithographic and etch
process are further performed on amorphous silicon(a-Si),
LPTS or organic material. The bumps 340, the first contacts
322 and the second contacts 332 can be connect to each
other via, for example, silver paste, ACP or ACF.

[0034] Referring to FIG. 3, the frame 360 is formed
between the cover plate 330 and the organic electro-lumi-
nance display panel 302, and the frame 360 surrounds the
control circuit 334, the first contacts 322, the second con-
tacts 332 and the organic electro-luminance device 310.
Furthermore, the frame 360 comprises, for example, a first
sub-frame 3604 and a second sub-frame 3605, wherein the
first sub-frame 360a surrounds the second sub-frame 3605.
The first sub-frame 360a can be, for example, epoxy resin,
and the second sub-frame 3605 can be, for example, mois-
ture-absorption material for absorbing moisture within the
package of the organic electro-luminance display panel 300
and maintaining the normal operation of the organic electro-
luminance device 310.

[0035] Accordingly, the package of an organic electro-
luminance display panel and the manufacturing method
thereof integrate the control circuit on the cover plate for
increasing the display area of the organic electro-luminance
display panel. Compared with the prior art technology, the
package of an organic electro-luminance display panel and
the manufacturing method thereof do not need additional
circuit boards for driving devices so that the manufacturing
cost is reduced. Additionally, because of the increase of the
display area of the organic electro-luminance display panel,
the resolution of the organic electro-luminance display panel
is improved and better performance is achieved. Addition-
ally, the frame of the package of an organic electro-lumi-
nance display panel can be a moisture-absorption material
for absorbing moisture within the package of the organic
electro-luminance display panel, maintaining the normal
operation of the organic electro-luminance device and
extending the service life thereof.

[0036] Although the present invention has been described
in terms of exemplary embodiments, it is not limited thereto.
Rather, the appended claims should be constructed broadly
to include other variants and embodiments of the invention
which may be made by those skilled in the field of this art
without departing from the scope and range of equivalents of
the invention.

1. A package of an organic electro-luminance display
panel, comprising:

an organic electro-luminance display panel, having a
plurality of first contacts;

a cover plate, on the organic electro-luminance display
panel, having a control circuit and a plurality of second
contacts, wherein the second contacts are electrically
connected with the first contacts for controlling the
organic electro-luminance display panel via the control
circuit; and
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a frame, connecting between the organic electro-lumi-

nance display panel and the cover plate.

2. The package of an organic electro-luminance display
panel of claim 1, further comprising a plurality of bumps
electrically connecting the first contacts and the second
contacts.

3. The package of an organic electro-luminance display
panel of claim 1, further comprising a silver paste electri-
cally connecting the first contacts and the second contacts.

4. The package of an organic electro-luminance display
panel of claim 1, further comprising an ACP electrically
connecting the first contacts and the second contacts.

5. The package of an organic electro-luminance display
panel of claim 1, further comprising an ACF electrically
connecting the first contacts and the second contacts.

6. The package of an organic electro-luminance display
panel of claim 1, wherein the frame is comprised of an epoxy
resin.

7. The package of an organic electro-luminance display
panel of claim 1, wherein the frame comprises a first
sub-frame and a second sub-frame, the first sub-frame
surrounds the second sub-frame and the second frame is
moisture-absorption material.

8. A method of forming a package of an organic electro-
luminance display panel, comprising:

providing an organic electro-luminance display panel
having a plurality of first contacts;

disposing a cover plate on the organic electro-luminance
display panel, wherein the cover plate has a control
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circuit and a plurality of second contacts, and the
second contacts electrically connect with the first con-
tacts for controlling the organic electro-luminance dis-
play panel via the control circuit; and

forming a frame between the organic electro-luminance
display panel and the cover plate.

9. The method of forming a package of an organic
electro-luminance display panel of claim 8, further compris-
ing the step of forming a plurality of bumps on the first
contacts.

10. The method of forming a package of an organic
electro-luminance display panel of claim 8, further compris-
ing the step of forming a plurality of bumps on the second
contacts.

11. The method of forming a package of an organic
electro-luminance display panel of claim 8, further compris-
ing the step of forming a silver paste for electrically con-
necting the first contacts and the second contacts.

12. The method of forming a package of an organic
electro-luminance display panel of claim &, further compris-
ing the step of forming an ACP for electrically connecting
the first contacts and the second contacts.

13. The method of forming a package of an organic
electro-luminance display panel of claim 8, further compris-
ing the step of forming an ACF for electrically connecting
the first contacts and the second contacts.



TRAFROE) BYEBEAERNEER EFERE
NIF(2E)E US20050082972A1
HiES US10/707649

AR (TR AGE)  BRREL
TSAIERE
BLERFU
ZHSIN FEI

BB (E R AGR) R SR B
TSAIFNE
LER-FU
FHEFEI

HATRE(ERR)ACGE) BIUKSE , INC.

patsnap

[FR]&Z A A CHEN LAI CHENG
TSAI CHUN HUI
HORNG SHENG FU
MENG HSIN FEI
EBHA CHEN, LAI-CHENG
TSAI, CHUN-HUI
HORNG, SHENG-FU
MENG, HSIN-FEI
IPCH 3= H05B33/06 GO9F9/00 GO9F9/30 HO1L27/32 HO1L51/50 HO1L51/52 HO1L51/56 HO5B33/04 HO5B33/10
HO05B33/14
CPCH¥%E H01L27/3276 HO1L51/524 HO1L27/3288
£ 5 092128825 2003-10-17 TW
SNEReE Espacenet USPTO
FEF)

DT —HAVNBRAAETARNBRRASES X, B #HE
BENE-MINBNEEREETRR. AF , SMRETENEHR
EERRES  ERSREFEHERNS N E MR, FoMQIBE
EIEYBEHREEFNE MR, EEFIEHRTER RIR TS
EHREES. &5, EANERREERRNERBTEKRER, &
PR E RHRN B REMEANE RXEMEFN DR,

/o
[ 1
0

\m
!

)
10
/

N

A1
I

L&r—/‘b—‘


https://share-analytics.zhihuiya.com/view/0d184479-44f5-4d1f-bab9-a205fd3c5a67
https://worldwide.espacenet.com/patent/search/family/034511689/publication/US2005082972A1?q=US2005082972A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220050082972%22.PGNR.&OS=DN/20050082972&RS=DN/20050082972

