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(57) ABSTRACT

A method for fabricating an AMOLED display device is
provided. A substrate is provided. A device layer having
multiple active devices is formed on the substrate. A flat
layer is configured on the device layer. A first, a second and
a third color photoresistant layers are respectively config-
ured on the flat layer and are patterned to form a first, a
second and a third color filter layers. The first, the second
and the third color filter layers respectively define a first, a
second and a third pixel areas and are used for etching masks
to etch the flat layer for exposing parts of the active devices.
A first, a second and a third pixel electrode are respectively
configured in the mentioned pixel areas and are electrically

(21) Appl. No.: 11/308,561 connected with the active devices. A first, a second and a
third organic light emitting layers are respectively config-
(22) Filed: Apr. 7, 2006 ured on the mentioned pixel electrodes.
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METHOD FOR FABRICATING ACTIVE MATRIX
ORGANIC LIGHT EMITTING DIODE DISPLAY
DEVICE AND STRUCTURE OF SUCH DEVICE

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a method for
fabricating an Active Matrix Organic Light Emitting Diode
(AMOLED) display device and a structure of such device,
and particularly to a method for fabricating an AMOLED
display device and a structure thereof, in which color filter
layers are processed by a half-tone mask.

[0003]

[0004] An Organic Light Emitting Diode (OLED) is a
semiconductor device capable of efficiently converting elec-
trical energy into optical energy. OLEDs are wildly used as
luminous elements in indication lights, display panels and
optical reading/writing heads. Wherein, OLED display
devices, having advantages such as free-viewing angles,
simple processing, low production cost, fast response, wide
operation temperature range and full color displaying, meet
the demands of modern display devices in the multimedia
field. So, in recent years, OLEDs are being enthusiastically
researched and developed.

[0005] An AMOLED display device having a structure of
color filter on array (COA) has been proposed. The fabri-
cating methods and structures related to the AMOLED are
also developed and proposed by many scholars. FIGS. 1A
through 1F are schematic cross-sectional views illustrating a
process for fabricating a conventional AMOLED display
device having a structure of COA.,

[0006] Referring to FIG. 1A, a substrate 100 is prepared.
The substrate 100 has a device layer 110 configured thereon.
The device layer 110 includes a plurality of thin film
transistors (TFT) 120 (only one exemplarily shown), a
plurality of scan lines (not shown) and a plurality of data
lines (not shown). The TFTs 120 are driven by the scan lines
and the data lines.

[0007] Referring to FIG. 1A, each TFT 120 includes a
silicon island 121, a gate-insulating layer 122, a gate elec-
trode 123, a source electrode 1244, a drain electrode 1245,
an inter-layer dielectric (ILD) layer 125, and a source/drain
contact metal 126. The ILD layer 125 has an opening 1254
configured for exposing the source electrode 124a and the
drain electrode 1245 of the TFT 120. The source/drain
contact metal 126 is electrically connected with the source
electrode 124a and the drain electrode 1245. The source/
drain contact metal 126 is adapted for electrically connect-
ing the TFT 120 with a sequentially formed transparent
conductive layer 150.

[0008] Referring to FIG. 1B, the ILD layer 125 is taken as
a buffer layer for making a color filter array, that is the
foregoing mentioned COA structure. Three times of proce-
dures including coating color light resistant, exposing and
photolithography are processed for respectively forming a
red color filter layer 130, a green color filter layer (not
shown) and a blue color filter layer (not shown) on the ILD
layer 125. It is to be noted that the positions of the red color
filter layer 130, the green color filter layer and the blue color

1. Field of the Invention

2. Description of Related Art
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filter layer are respectively corresponding to the subse-
quently formed pixel areas 162.

[0009] Now referring to FIG. 1C, a flat layer 140 is then
formed on the substrate 100. The flat layer 140 covers the
red color filter layer 130, the green color filter layer (not
shown) and the blue color filter layer (not shown). Then, the
flat layer 140 is patterned for forming a contact window
opening 142, which exposes the source/drain contact metal
126.

[0010] Referring to FIG. 1D, a transparent conductive
layer 150 is formed on the flat layer 140. The transparent
conductive layer 150 is electrically connected with the
source/drain contact metal 126 via the contact window
opening 142.

[0011] Referring to FIG. 1E, a pixel defining layer 160 is
then formed on the transparent conductive layer 150, for
defining a plurality of pixel areas. The pixel defining layer
160 is generally formed by either coating an organic pho-
toresistant layer, followed by exposure and photolithogra-
phy; or coating an inorganic layer and then processing
procedures of photolithography and etching.

[0012] Then referring to FIG. 1F, an organic light emitting
layer 170 is formed in the pixel area 162 and thus complet-
ing the fabrication of the AMOLED display device 200. The
organic light emitting layer 170 is controlled to emit light by
switching actions of the TFT 120 to apply voltages on the
transparent conductive layer 150. Light emitted from the
organic light emitting layer 170 is therefore filtered by the
color filter array layer (as the red color filter layer 130 shown
in the drawings) to be color light.

[0013] Itis to be noted that the process for fabricating the
color filter array layer of the foregoing AMOLED display
device 200 having COA structure requires three times of
procedures including coating color photoresistant layer,
exposing and photolithography. Further, a process of pat-
terning the flat layer 140 to configure the contact window
opening 142 is needed for electrically connecting the TFT
120 with the transparent conductive layer 150. Furthermore,
another procedure including coating and patterning pro-
cesses is also needed for configuring a pixel defining layer
170, which is required for defining the pixel areas 162, in
which the organic light emitting layers 170 are to be coated.

[0014] According to the foregoing, the fabrication of the
conventional AMOLED display device 200 having COA
structure is complicated and the production cost thereof is
unlikely to be lowered.

SUMMARY OF THE INVENTION

[0015] Therefore, an object of the present invention is to
provide a method for fabricating an AMOLED display
device, which simplifies the fabricating process and lowers
the production cost thereof.

[0016] Another object of the present invention is to pro-
vide an AMOLE display device fabricated with the forego-
ing method and thus improve the productivity.

[0017] For achieving the foregoing objects and others, the
present invention provides a method for fabricating an
AMOLED display device, which includes the following
steps. First, a substrate is provided. After that, a device layer
is configured on the substrate, wherein the device layer



US 2007/0238218 Al

includes a plurality of active devices. Then, a flat layer is
configured on the device layer. Then, a first color photore-
sistant layer is configured on the flat layer. Then, a first color
filter layer is configured by patterning the first color photo-
resistant layer, and the first color filter layer has a first pixel
area and a first opening. Next, a second color photoresistant
layer is configured on the flat layer. A second color filter
layer is then configured by patterning the second color
photoresistant layer, and the second color filter layer has a
second pixel area and a second opening. Then, a third color
photoresistant layer is configured on the flat layer. A third
color filter layer is then configured by patterning the third
color photoresistant layer, and the third color filter layer has
a third pixel area and a third opening. Then, the first, the
second and the third color filter layers are used as masks,
parts of the flat layer respectively under the first, the second
and the third openings are removed for configuring a plu-
rality of contact window openings for exposing parts of the
active devices. Afterward, a first pixel electrode, a second
pixel electrode and a third pixel electrode are respectively
configured in the first, the second and the third pixel areas.
The first pixel electrode, the second pixel electrode and the
third pixel electrode are respectively electrically connected
with the active devices via the contact window openings.
Finally, a first organic light emitting layer, a second organic
light emitting layer and a third organic light emitting layer
are respectively configured on the first pixel electrode, the
second pixel electrode and the third pixel electrode.

[0018] According to an embodiment of the invention, the
foregoing process of patterning the first, the second and the
third color photoresistant layers includes patterning the first,
the second and the third color photoresistant layers with a
half-tone mask.

[0019] According to an embodiment of the invention, the
foregoing first color filter layer is a red color filter layer; the
second color filter layer is a green color filter layer; and the
third color filter layer is a blue color filter layer.

[0020] According to an embodiment of the invention, the
foregoing first, second and third organic light emitting layers
are different in composition, wherein the first organic light
emitting layer is a red organic light emitting layer; the
second organic light emitting layer is a green organic light
emitting layer; and the third organic light emitting layer is a
blue organic light emitting layer.

[0021] According to an embodiment of the invention, the
foregoing first, second and third organic layers are identical
in composition, wherein all of the first, the second and the
third organic layers are white organic light emitting layers.

[0022] To achieve the foregoing objects and others, the
present invention also provides an AMOLED display
device. The AMOLED display device includes a substrate,
a device layer, a flat layer, a first, a second, and a third color
filter layers, a first, a second and a third pixel electrodes, a
first, a second and a third organic light emitting layers. The
device layer is configured on the substrate, and the device
layer includes a plurality of active devices. The flat layer is
configured on the device layer, and the flat layer includes a
plurality of contact window openings for exposing parts of
the foregoing active devices. The first color filter layer is
configured on the flat layer, and the first color filter has a first
pixel area and a first opening. Wherein, the first opening is
configured above a part of the contact window openings.
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The second color filter layer is configured on the flat layer,
and the second color filter layer has a second pixel area and
a second opening. Wherein, the second opening is config-
ured above a part of the contact window openings. The third
color filter layer is configured on the flat layer, and the third
color filter layer has a third pixel area and a third opening.
The third opening is configured above a part of the contact
window openings. The first, the second and the third pixel
electrodes are disposed respectively in the first, the second
and the third pixel areas. The first, the second and the third
pixel electrodes are respectively electrically connected to the
active devices via the contact window openings and the first,
the second and the third openings, respectively. The first, the
second and the third organic light emitting layers are respec-
tively configured on the first, the second and the third pixel
electrodes.

[0023] According to an embodiment of the invention, the
foregoing first color filter layer is a red color filter layer; the
second color filter layer is a green color filter layer; and the
third color filter layer is a blue color filter layer.

[0024] According to an embodiment of the invention, the
foregoing first, second and third organic light emitting layers
are different in composition, wherein the first organic light
emitting layer is a red organic light emitting layer; the
second organic light emitting layer is a green organic light
emitting layer; and the third organic light emitting layer is a
blue organic light emitting layer.

[0025] According to an embodiment of the invention, the
foregoing first, second and third organic layers are identical
in composition, wherein all of the first, the second and the
third organic layers are white organic light emitting layers.

[0026] According to an embodiment of the invention, the
foregoing device layer further includes a plurality of scan
lines and a plurality of data lines, by which the active
devices can be driven.

[0027] According to an embodiment of the invention, the
foregoing active devices includes TFTs. Each of the TFTs
includes a silicon island, a gate-insulating layer, a gate
electrode, a source/drain electrode, an inter-layer dielectric
(ILD) layer, and a source/drain contact metal. The silicon
island is disposed on the substrate, and the gate-insulating
layer covers the silicon island. The gate electrode is con-
figured on the gate-insulating layer above the silicon island,
and the source/drain electrode are configured in the silicon
island under two sides of the gate electrode. A channel area
is defined between the source/drain electrode. The ILD layer
is configured covering the gate electrode and exposes a part
of the source/drain electrode. The source/drain contact metal
is electrically connected respectively with the source/drain
electrode. A lightly doped drain (LDD) area may be advan-
tageously included between the channel area and the source/
drain electrode.

[0028] According to an embodiment of the invention, the
foregoing first, second and third pixel electrodes are made of
indium tin oxide (ITO) or indium zinc oxide (IZO).

[0029] The present invention employs a half-tone mask to
pattern the first, the second and the third color photoresistant
layers, thus the subsequently obtained first, second and third
color filter layers can be used as pixel defining layers and
etching masks for making the contact window openings. The
method for fabricating an AMOLED display device is
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adapted for simplifying fabricating procedures and lowering
production cost by skipping over the process of making
pixel defining layers and etching masks for making the
contact window openings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The features of the invention which are believed to
be novel are set forth with particularity in the appended
claims. The invention, together with its objects and the
advantages thereof, may be best understood by reference to
the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

[0031] FIGS. 1A through 1F are schematic cross-sectional
views illustrating a process for fabricating a conventional
AMOLED display device having a structure of COA.

[0032] FIGS. 2A through 2H are schematic cross-sectional
views illustrating a process for fabricating an AMOLED
display device according to an embodiment of the present
invention.

[0033] FIG. 3 is a schematic cross-sectional view of an
AMOLED display device according to an embodiment of
the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0034] FIGS. 2A through 2H are schematic cross-sectional
views illustrating a process for fabricating an AMOLED
display device according to an embodiment of the present
invention. Referring to FIGS. 2A through 2H, the method for
fabricating an AMOLED display device according to an
embodiment of the present invention is illustrated as below.

[0035] First, a substrate 300 is provided as shown in FIG.
2A. The substrate 300, for example, is glass substrate, quartz
substrate or flexible substrate. Then, referring to FIG. 2A
again, a device layer 310 is configured on the substrate. The
device layer 310 includes a plurality of active devices 320
(only one shown in FIG. 2A). According to an embodiment
of the invention, the active devices 320, for example, are
thin film transistors (TFTs). And, the device layer 310
includes a plurality of scan lines (not shown) and data lines
(not shown), by which the active devices 320 can be driven.
The method for forming the device layer 310 is utilized by
normal semiconductor process and will not be described in
detail.

[0036] A flat layer 330 is then configured on the device
layer 310, as illustrated in FIG. 2B. According to an embodi-
ment, chemical vapor deposition (CVD) is used for config-
uring the flat layer 330, and the material of the flat layer 330,
for example, is silicon dioxide, silicon nitride or silicon
nitride oxide.

[0037] Turning to FIG. 2C, a first color photoresistant
layer 340 is configured on the flat layer 330. According to an
embodiment, the method for configuring the first color
photoresistant layer 340, for example, is spin coating or
evaporation, and the material of the first color photoresistant
layer 340, for example, is a polymer material.

[0038] Then, the first color photoresistant layer 340 is
patterned to configure a first color filter layer 340" and to
defines a first pixel area 340'a, and the first color filter layer
340" has a first opening 340'5 as shown in FIG. 2D. Accord-
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ing to an embodiment of the invention, the first color
photoresistant layer 340 is patterned, for example, with a
half-tone mask 350.

[0039] As illustrated in FIG. 2D, the half-tone mask 350,
for example, includes an exposing area 352, a half-tone area
354 and a light shading area 356. The first color photore-
sistant layer 340 can be either a negative type photoresist or
a positive type photoresist. If the first color photoresistant
layer 340 is a negative type photoresist, after a photolithog-
raphy processing is performed to the first color photoresis-
tant layer 340 using the half-tone mask 350 as an optical
mask, parts of the first color photoresistant layer 340 cor-
responding to the exposing area 352 are intact; some other
parts of the first color photoresistant layer 340 correspond-
ing to the half-tone area 354 are partly removed to configure
the first pixel area 340q'; and the other parts of the first color
photoresistant layer 340 corresponding to the light shading
area 356 are entirely removed to configure the first opening
3400, thus obtaining the first color filter layer 340'. Besides,
according to another embodiment of the invention, the first
color photoresistant layer 340 can be patterned to form the
first color filter layer 340' shown in FIG. 2D by two or more
optical masks with different exposure energy.

[0040] Next, the steps illustrated in FIGS. 2C and 2D are
repeated to configure a second color photoresistant layer
(not shown) on the flat layer 330 and to subsequently
configure a second color filter layer 360 by patterning the
second color photoresistant layer with the half-tone mask
350. Similarly, a third color photoresistant layer (not shown)
is further configured of the foregoing on the flat layer 330
and a third color filter layer 370 is then subsequently
configured by patterning the third color photoresistant layer
with the half-tone mask 350, and thus a structure of color
filter on array (COA) as shown in FIG. 2E is configured. In
a same manner, the second color filter layer 360 defines a
second pixel area 360a and has a second opening 3605, and
the third color filter layer 370 defines a third pixel area 370a
and has a third opening 3705. According to an embodiment
of the invention, the first color filter layer 340" is a red color
filter layer; the second color filer layer 360 is a green color
filter layer; and the third color filter layer 370 is a blue color
filter layer, all of which configure a color filter array layer.

[0041] Tt is to be noted that the first, the second and the
third color filter layers 340", 360 and 370 made by the steps
of photoresist coating, exposing and photolithography with
the half-tone mask 350 are not only functioned as color
filters, but also used as pixel defining layer for defining a
plurality of first, second and third pixel areas 340'a, 360a
and 370a.

[0042] Then, the first, the second and the third color filter
layers 340", 360 and 370 are used as masks to remove parts
of the flat layer 330 under the first, the second and the third
openings 340'b, 3605 and 3706 for configuring a plurality of
contact window openings 330a. The contact window open-
ings 330a expose parts of the active devices 320 as illus-
trated in FIG. 2F. According to an embodiment of the
invention, the method for removing the parts of the flat layer
330, for example, is either dry etching or wet etching.

[0043] Ttisto be noted that having the first, the second and
the third color filter layers 340", 360 and 370 having the first,
the second and the third openings 340'5, 3605 and 3705 can
be used as etching masks for making the contact window
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openings 330a. As a result, comparing with the conventional
technology shown in FIG. 1C, the present invention skips a
step of patterning the photoresistant layer for making the
contact window openings 330q, thus the procedures of the
present invention is relatively simple.

[0044] Next, as illustrated in FIG. 2G, a first, a second and
a third pixel electrodes 380a, 3805 and 380¢ are respectively
configured in the first, the second and the third pixel areas
340'a, 360q and 370a; the first, the second and the third pixel
electrodes 380a, 3804 and 380c are electrically connected to
the active devices 320 respectively via the contact window
openings 330a. According to an embodiment of the inven-
tion, the method for configuring the first, the second and the
third pixel electrodes 380a, 3805 and 380c¢, for example, is
sputtering a transparent conductive layer (not shown) onto
the substrate 300 and then patterning the transparent con-
ductive layer and therefore configuring the first, the second
and the third pixel electrodes 380a, 3805 and 380c. The
material of the transparent conductive layer, for example, is
either indium tin oxide (ITO) or indium zinc oxide (IZO).

[0045] Now turning to FIG. 2H, a first, a second and a
third organic light emitting layers 392, 394 and 396 are
respectively configured on the first, the second and the third
pixel electrodes 380a, 3806 and 380c. According to an
embodiment of the invention, the method for configuring the
first, the second and the third pixel electrodes 380a, 3805
and 380c, for example, is evaporation.

[0046] Referring to FIG. 2H, the first, the second and the
third organic light emitting layers 392, 394 and 396 can be
different in composition, i.e., the colors of the above organic
light emitting layers 392, 394 and 396 can be different. And
the first, the second and the third organic light emitting
layers 392, 394 and 396 are preferably configured in corre-
sponding to the colors of respectively the first, the second
and the third color filter layers 340", 360 and 370. According
to an embodiment of the invention, the first organic light
emitting layer 392 is a red organic light emitting layer; the
second organic light emitting layer 394 is a green organic
light emitting layer; and the third organic light emitting layer
396 is a blue organic light emitting layer, thus a better color
saturation performance can be achieved.

[0047] According to another embodiment of the invention,
the first, the second and the third organic light emitting
layers 392, 394 and 396 can also be identical in composition,
i.e., the colors of the above organic light emitting layers 392,
394 and 396 can be identical. The first, the second and the
third organic light emitting layers 392, 394 and 396 can be
white organic light emitting layers or organic light emitting
layers of other colors. Therefore, the production procedure
can be simplified and the production cost can be lowered
accordingly.

[0048] In view of the foregoing, the present invention
employs a half-tone mask for patterning the first, the second
and the third color photoresistant layers, thus the subse-
quently obtained first, second and third color filter layers can
be used as pixel defining layers and etching masks for
making the contact window openings. In comparison with
the conventional technologies, the procedure of the method
for fabricating an AMOLED display device is simplified and
the production cost is reduced by skipping over the process
of making pixel defining layers and etching masks for
making the contact window openings.
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[0049] FIG. 3 is a schematic cross-sectional view of an
AMOLED display device according to an embodiment of
the present invention. Such an AMOLED display device 400
includes a substrate 410, a device layer 420, a flat layer 430,
a first, a second and a third color filter layers 442, 444 and
446, a first, a second and a third pixel electrodes 452, 454
and 456, and a first, a second, a third organic light emitting
layers 462, 464 and 466.

[0050] Referring to FIG. 3, the device layer 420 is con-
figured on the substrate 410, and the device layer 420
includes a plurality of active devices 470. According to an
embodiment of the invention, the device layer 420 further
includes a plurality of scan lines (now shown) and a plurality
of data lines (not shown), by which the active devices 470
are driven. The active devices 470 are, for example, TFTs.
According to an embodiment of the invention, each of the
TFTs includes a silicon island 471, a gate-insulating layer
472, a gate electrode 473, a source/drain electrode 474a/
474b, an inter-layer dielectric (ILD) layer 475, and source/
drain contact metals 476. The silicon island 471 is disposed
on the substrate 410, and the gate-insulating layer 472
covers the silicon island 471. The gate electrode 473 is
configured on the gate-insulating layer 472 above the silicon
island 471, and the source/drain electrode 474a/474b are
configured in the silicon island 471 under two sides of the
gate electrode 473. A channel area 474¢ is defined between
the source/drain electrode 474a/4745. The 1LD layer 475 is
configured covering the gate electrode 473 and exposing a
part of the source/drain electrode 474a/474b. The source/
drain contact metals 476 are respectively electrically con-
nected with the source/drain electrode 474a/474b. Besides,
a lightly doped drain (LDD) area 480 may be advanta-
geously included between the channel area 474¢ and the
source/drain electrode 474a/474b.

[0051] The flat layer 430 is configured on the device layer
420, and the flat layer 430 includes a plurality of contact
window openings 430a for exposing parts of the foregoing
active devices 470. According to an embodiment of the
invention, the material of the flat layer 430, for example, is
silicon dioxide, silicon nitride or silicon nitride oxide.

[0052] The first color filter layer 442 is configured on the
flat layer 430, and the first color filter layer 442 has a first
pixel area 442a and a first opening 4425. The first opening
442b is configured above a part of the contact window
openings 430a. The second color filter layer 444 is config-
ured on the flat layer 430, and the second color filter layer
444 has a second pixel area 444a and a second opening
444b. The second opening 444b is configured above a part
of the contact window openings 430a. The third color filter
layer 446 is configured on the flat layer 430, and the third
color filter layer 446 has a third pixel area 4464 and a third
opening 4465. The third opening 4464 is configured above
a part of the contact window openings 430a.

[0053] According to an embodiment of the invention, the
first color filter layer 442 is a red color filter layer; the second
color filer layer 444 is a green color filter layer; and the third
color filter layer 446 is a blue color filter layer, all of which
compose a color filter array layer. It is to be noted that the
color filter array layer composed of the first, the second and
the third color filter layers 442, 444 and 446 are not only
functioned as color filters, but also used as pixel defining
areas for defining a plurality of first, second and third pixel
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areas 442a, 444a and 446a. Further, the color filter array
layer can even be used as an etching mask for making the
contact window openings 430a.

[0054] Referring to FIG. 3, the first, the second and the
third pixel electrodes 452, 454 and 456 are disposed respec-
tively in the first, the second and the third pixel areas 442a,
444a and 446a. The first, the second and the third pixel
electrodes 452, 454 and 456 are respectively electrically
connected to the active devices 470 via the contact window
openings 430¢ and the first, the second and the third
openings 4425, 4445 and 4465 respectively. According to an
embodiment of the invention, the first, the second and the
third pixel electrodes 452, 454 and 456 are made of indium
tin oxide ITO or indium zinc oxide 1Z0.

[0055] The first, the second and the third organic light
emitting layers 462, 464 and 466 are respectively configured
on the first, the second and the third pixel electrodes 452,
454 and 456. According to an embodiment of the invention,
the first, the second and the third organic light emitting
layers 462, 464 and 466 can be different in composition, i.e.,
the colors of the above organic light emitting layers 462, 464
and 466 can be different, wherein the first organic light
emitting layer 462 is a red organic light emitting layer; the
second organic light emitting layer 464 is a green organic
light emitting layer; and the third organic light emitting layer
466 is a blue organic light emitting layer, thus a better color
saturation performance can be achieved.

[0056] According to another embodiment of the invention,
the first, the second and the third organic light emitting
layers 462, 464 and 466 can also be identical in composition,
i.e., the colors of the above organic light emitting layers 462,
464 and 466 can be identical. The first, the second and the
third organic light emitting layers 462, 464 and 466, for
example, are white organic light emitting layers. Therefore,
organic light emitting color filter layers of identical white
color can be evaporated at the same time, thus the produc-
tion procedure is simplified and the production cost is
lowered accordingly.

[0057] In summary, the method for fabricating an
AMOLED display device and the structure of such device
according to the present invention has at least the following
advantages:

[0058] 1. The present invention is adapted for skipping
over the step of making pixel defining layers and the step of
making etching masks for making the contact window
openings, thus the present invention simplifies the fabricat-
ing process and lowers the production cost;

[0059] 2. Incorporating with organic light emitting layers
of different colors, the color filter layers are able to enhance
the color saturation performance;

[0060] 3. Organic light emitting layers of same color
(white) can also be used according to the present invention
for further lowering the production cost.

[0061] Other modifications and adaptations of the above-
described preferred embodiments of the present invention
may be made to meet particular requirements. This disclo-
sure 1s intended to exemplify the invention without limiting
its scope. All modifications that incorporate the invention
disclosed in the preferred embodiment are to be construed as
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coming within the scope of the appended claims or the range
of equivalents to which the claims are entitled.

What is claimed is:
1. A method for fabricating an active matrix organic light
emitting diode (AMOLED) display device, comprising:

providing a substrate;

configuring a device layer on the substrate, wherein the
device layer comprising a plurality of active devices;

configuring a flat layer on the device layer;

configuring a first color photoresistant layer on the flat
layer;

patterning the first color photoresistant layer to configure
a first color filter layer and to define a first pixel area,
and the first color filter layer having a first opening;

configuring a second color photoresistant layer on the flat
layer;

patterning the second color photoresistant layer to con-
figure a second color filter layer and to define a second
pixel area, and the second color filter layer having a
second opening;

configuring a third color photoresistant layer on the flat
layer;

patterning the third color photoresistant layer to configure
a third color filter layer and to define a third pixel area,
and the third color filter layer having a third opening;

using the first, the second and the third color filter layers
as masks for removing parts of the flat layer respec-
tively under the first, the second and the third openings
for configuring a plurality of contact window openings
for exposing parts of the active devices;

configuring a first pixel electrode, a second pixel elec-
trode and a third pixel electrode respectively in the first,
the second and the third pixel areas, the first pixel
electrode, the second pixel electrode and the third pixel
electrode being respectively electrically connected with
the active devices via the contact window openings;
and

configuring a first organic light emitting layer, a second
organic light emitting layer and a third organic light
emitting layer respectively on the first pixel electrode,
the second pixel electrode and the third pixel electrode.

2. The method according to claim 1, wherein the process
of patterning the first, the second and the third color pho-
toresistant layers comprises respectively patterning the first,
the second and the third color photoresistant layers with a
half-tone mask.

3. The method according to claim 1, wherein the first
color filter layer is a red color filter layer; the second color
filter layer is a green color filter layer; and the third color
filter layer is a blue color filter layer.

4. The method according to claim 1, wherein the first, the
second and the third organic light emitting layers are dif-
ferent in composition.

5. The method according to claim 4, wherein the first
organic light emitting layer is a red organic light emitting
layer; the second organic light emitting layer is a green
organic light emitting layer; and the third organic light
emitting layer is a blue organic light emitting layer.
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6. The method according to claim 1, wherein the first, the
second and the third organic light emitting layers are iden-
tical in composition.

7. The method according to claim 6, wherein the first, the
second and the third organic light emitting layers are white
organic light emitting layers.

8. An AMOLED display device, comprising:

a substrate;

a device layer, configured on the substrate, the device
layer comprising a plurality of active devices;

a flat layer, configured on the device layer, the flat layer
comprising a plurality of contact window openings for
exposing parts of the active devices;

a first color filter layer, configured on the flat layer, having
a first pixel area and a first opening, and the first
opening being configured above a part of the contact
window openings;

a second color filter layer, configured on the flat layer,
having a second pixel area and a second opening, and
the second opening being configured above a part of the
contact window openings;

a third color filter layer, configured on the flat layer,
having a third pixel area and a third opening, and the
third opening being configured above a part of the
contact window openings;

a first, a second and a third pixel electrodes respectively
configured in the first, the second and the third pixel
areas; the first, the second and the third pixel electrodes
being respectively electrically connected with the
active devices via the contact window openings; and

a first organic light emitting layer, a second organic light
emitting layer and a third organic light emitting layer
respectively configured on the first pixel electrode, the
second pixel electrode and the third pixel electrode.

9. The AMOLED display device according to claim 8,

wherein the first color filter layer is a red color filter layer;
the second color filter layer is a green color filter layer; and
the third color filter layer is a blue color filter layer.

10. The AMOLED display device according to claim 8§,

wherein the first, the second and the third organic light
emitting layers are different in composition.
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11. The AMOLED display device according to claim 10,
wherein the first organic light emitting layer is a red organic
light emitting layer; the second organic light emitting layer
is a green organic light emitting layer; and the third organic
light emitting layer is a blue organic light emitting layer.

12. The AMOLED display device according to claim 8§,
wherein the first, the second and the third organic light
emitting layers are identical in composition.

13. The AMOLED display device according to claim 12,
wherein the first, the second and the third organic light
emitting layers are white organic light emitting layers.

14. The AMOLED display device according to claim 8§,
wherein the device layer further comprises a plurality of
scan lines and a plurality of data lines, by which the active
devices can be driven.

15. The AMOLED display device according to claim §,
wherein the active devices comprises thin film transistors
(TFTs).

16. The AMOLED display device according to claim 15,
wherein each of the TFTs comprises:

a silicon island, disposed on the substrate;
a gate-insulating layer, covering the silicon island,

a gate electrode, configured on the gate-insulating layer
above the silicon island;

a source/drain electrode, configured in the silicon island
under two sides of the gate electrode, a channel area
being defined between the source/drain electrode;

an inter-layer dielectric (ILD) layer, configured covering
the gate electrode and exposing a part of the source/
drain electrode; and

a source/drain contact metal, electrically connected

respectively with the source/drain electrode.

17. The AMOLED display device according to claim 16,
wherein a lightly doped drain (LDD) area is further config-
ured between the channel area and the source/drain elec-
trode.

18. The AMOLED display device according to claim 8§,
wherein the first, the second and the third pixel electrodes
are made of indium tin oxide (ITO) or indium zinc oxide
(1720).



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

EHA

IPCH XS
CPCHRF
Hfth 23 FF Sk
EIN-E 22

E)

RHT —HATHEAMOLEDE REBMN T %, RHEER. ERHELE
HEAZNERBMANRME, EREFRLEEFER, £— , £=M
EoHEABRSIIREEFER EARBRICULHE—  E=HNE
ZReRE. F— FoNE=ZRERESRREE -, F-NFE=K
EXE , AR TUYBEA ML FERARERD BERSF M. F—BE
B, BEoGRERNE=GEZERI I EEEFIREGEXEHHESR
ARt EEERE, EMREREREDIRES— , E-NE=FINLX

%O

FEBEREFRENRA-NREETREN A ENXTRENEN

US20070238218A1 NI (»&E)B

US11/308561 RiEHR

PAERERDAERLF

RERERGARAT.

RAERERBERATE.

TENG TE HUA
CHEN CHIA CHIEN
LU FANG YI

WU BING WEI
YANG YUN PEI

TENG, TE-HUA
CHEN, CHIA-CHIEN
LU, FANG-YI

WU, BING-WEI
YANG, YUN-PEI

HO1L51/40

HO1L27/1214 HO1L51/56 HO1L27/3244 HO1L27/322 HO1L27/1288

US7482186

Espacenet USPTO

patsnap

2007-10-11

2006-04-07

i

/ =

]

|

AN



https://share-analytics.zhihuiya.com/view/94651ecf-2320-4679-ba4c-95c0b21b9eb9
https://worldwide.espacenet.com/patent/search/family/038575821/publication/US2007238218A1?q=US2007238218A1
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=%2220070238218%22.PGNR.&OS=DN/20070238218&RS=DN/20070238218

