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(57) ABSTRACT 

After a gate line (11); a TFT (1); and a data line (30) are 
formed; a riblike protective insulation layer (32) Which coats 
the data line is formed on a substrate (10) serving as the 
element substrate of an active matrix type color liquid 
crystal display device or an organic EL display device. A 
color ?lter layer (42) on a transfer ?lm (40) is press-bonded 
on this substrate (10) With a roller (46) moving in the 
extensional direction (columnar direction) of the protecting 
insulation layer (32). The advancement of the transfer of a 
color ?lter in the columnar direction makes it possible to 
bring the substrate and the color ?lter in contact Without 
gaps While expelling the gas out of a pixel space in the 
advancement direction. During the step of forming a color 
?lter, the protecting insulation layer (32) protects the data 
line (30) from the treatment liquid etc. An organic light 
emitting element layer is arranged in the pixel space to form 
an organic EL display device. 
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METHOD FOR FORMING COLOR FILTER, 
METHOD FOR FORMING LIGHT EMITTING 

ELEMENT LAYER, METHOD FOR 
MANUFACTURING COLOR DISPLAY DEVICE 
COMPRISING THEM, OR COLOR DISPLAY 

DEVICE 

TECHNICAL FIELD 

[0001] The present invention relates to a method of form 
ing a color ?lter, and more particularly to a method of 
forming a color ?lter or an emissive element layer on a 
substrate Where a data line, a switching element, a pixel 
electrode, and the like are formed in devices such as a color 
liquid crystal display device and a color electroluminescence 
display device, or to such a display device. 

BACKGROUND ART 

[0002] Flat display devices, such as a liquid crystal display 
device, are rapidly gaining Widespread use as compact and 
thin display devices. Among such ?at display devices, a 
liquid crystal display device (LCD), for example, is com 
posed of liquid crystal sealed betWeen ?rst and second 
substrates each having an electrode formed on the side 
opposite to each other. In a LCD displaying color images, a 
color ?lter of R, G, or B is formed corresponding to each 
pixel, thereby controlling the color displayed by each pixel. 

[0003] FIG. 1 illustrates a circuit structure of an active 
matrix type LCD in Which the display at each pixel is 
controlled by a sWitching element, such as a thin ?lm 
transistor (TFT) connected to a pixel electrode, provided for 
each pixel. In such an active type LCD, the TFT and the 
pixel electrode are formed on the ?rst substrate, and a 
common electrode is formed on the second substrate pro 
vided opposite to the ?rst substrate. While a color ?lter is 
formed in a color active matrix LCD in addition to the 
above-described elements, such a color ?lter is usually 
formed on the second substrate Where the above-described 
common electrode is formed in conventional devices. 

[0004] When the color ?lter is formed on the second 
substrate, alignment betWeen the ?rst and second substrates 
must be taken into consideration, and therefore a black 
matrix must be formed on the second substrate to compen 
sate for misalignment. HoWever, the black matrix is a major 
cause of decreasing the aperture ratio of the LCD, and 
therefore improvement is required in LCDs Which particu 
larly demand higher aperture ratio. 

[0005] In order to eliminate the above-described black 
matrix and improve the aperture ratio, an LCD of the 
so-called on-chip color ?lter con?guration in Which a color 
?lter is formed on a substrate for forming the sWitching 
element (the ?rst substrate) has been proposed. In such an 
on-chip color ?lter con?guration, the need for providing the 
black matrix to cope With misalignment in affixing the 
second substrate to the ?rst substrate can be eliminated. 

[0006] FIG. 2 shoWs a con?guration of an on-chip color 
?lter in an active matrix LCD. On a ?rst substrate 10, a data 
line and agate line (not shoWn in FIG. 2) are formed in a 
matrix as illustrated in FIG. 1, and a TFT 2 (not shoWn in 
FIG. 2) is formed near the intersection of these lines. The 
gate line and the TFT are ?rst formed on the substrate, and 
on an insulating ?lm formed to cover these elements the 
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above-described data line 30 and a color ?lter 50 for each 
pixel are formed. On the color ?lter 50, a pixel electrode 20 
of indiumtin oxide (ITO) or the like is formed connected to 
the TFT through a contact hole. The ?rst substrate 10 formed 
as described above is af?xed to a second substrate 80 having 
a common electrode 82 at the surface With a liquid crystal 
layer 70 interposed betWeen the substrates. By controlling a 
voltage applied to the liquid crystal layer 70 for each pixel 
With the common electrode 82 and the pixel electrode 20, 
liquid crystal is driven and color display is presented. Use of 
such an on-chip color ?lter makes achievement of a bright 
color display possible. 

[0007] Although color blur can be diminished by using the 
above-described on-chip color ?lter, forming a color ?lter of 
R, G, or B for a corresponding pixel requires a step of 
etching each color ?lter formed on the entire substrate aWay 
from the unnecessary pixel position so that the color ?lter 
remains only at the necessary pixel position, and this step 
must be performed for each of the color ?lters of R, G, and 
B. 

[0008] HoWever, formed under such color ?lters provided 
on the ?rst substrate are the TFT for supplying a display data 
voltage to each pixel electrode, and Wirings for supplying a 
display data signal and a scanning signal to the TFT, as 
described above. Consequently, the underlying Wirings and 
a conductive layer of the TFT are prone to erosion and 
oxidation When the color ?lters are patterned. 

[0009] Especially, the data line and the gate line are often 
disposed at the boundary betWeen display electrodes. Par 

ticularly, the data line is often formed of aluminum having a high electric conductivity but susceptible to erosion 

and oxidation as shoWn in FIG. 2, and is positioned at the 
boundary betWeen adjoining pixels of the color ?lters pat 
terned for each pixel as illustrated in FIG. 2. When a color 
?lter material including a negative photoresist material and 
pigment mixed thereto is used for the on-chip color ?lter 
con?guration, the color ?lter can be formed to a desired 
shape by performing light exposure and development on the 
color ?lter. HoWever, the data line is easily degraded by 
being exposed to alkali developer or the like used for 
patterning the color ?lter. 

[0010] On the other hand, for an LCD With a small pixel, 
such as an LCD for a vieW ?nder, accuracy of patterning of 
the color ?lter is important because the color ?lter must be 
carefully made not to extend to the adjacent pixels. HoW 
ever, it is dif?cult to obtain color ?lters having a sharp 
outline only through developing and etching techniques 
because a photosensitive resin or the like is used as a 
primary material for the color ?lter and because the ?lter is 
relatively thick, making it impossible to prevent the color 
?lter from extending to adjacent pixel regions. 

[0011] In order to solve the above-described problems, an 
object of the present invention is to form an on-chip color 
?lter having a sharp outline Without adversely affecting 
underlying Wirings and the like. 

[0012] Another object of the present invention is to pro 
vide a method of surely preventing formation of a gap 
betWeen a color ?lter and a substrate during transfer Without 
adversely affecting underlying Wirings and the like When the 
on-chip color ?lter is formed through a transfer method. 
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DISCLOSURE OF THE INVENTION 

[0013] In order to achieve the above objects, the present 
invention has the following characteristics. 

[0014] According to the present invention, in a method of 
transferring a color ?lter layer or an emissive element layer 
provided on a transfer ?lm to a transferred substrate, the 
transferred ?lm includes a plurality of Wirings arranged side 
by side to eXtend in a predetermined direction, and a 
protective insulating layer covering the Wirings and formed 
as a rib protruding from said substrate, the color ?lter layer 
or the emissive element layer on said transfer ?lm is af?Xed 
onto said transferred substrate through pressure applied by a 
pressing mechanism, and the pressing mechanism is moved 
in a direction in Which said protective insulating layer 
eXtends, thereby transferring said color ?lter layer onto said 
transferred substrate. 

[0015] According to an aspect of the present invention, a 
method of manufacturing a color display device is provided. 
The device comprises, on a substrate, a plurality of sWitch 
ing elements, a data line for supplying a data signal to a 
corresponding sWitching element among said plurality of 
sWitching elements, a selection line for supplying a selection 
signal to the corresponding sWitching element, a piXel 
electrode directly or indirectly connected to the correspond 
ing sWitching element, and a color ?lter formed under said 
piXel electrode. In the above method, said selection line, said 
sWitching element, and said data line are ?rst formed on said 
substrate, and then a rotective insulating layer is formed 
covering each said data line extending in a column direction 
and protruding from said substrate as a rib, a color ?lter layer 
on a transfer ?lm is af?Xed onto said substrate through 
pressure applied by a pressing mechanism, and the pressing 
mechanism is moved in a direction in Which said protective 
insulating layer eXtends, thereby transferring said color ?lter 
layer onto said substrate. 

[0016] According to another aspect of the present inven 
tion, a method of manufacturing a color display device is 
provided. The device comprises a plurality of piXels on a 
substrate, each of said plurality of piXels including an 
emissive element including an emissive element layer 
betWeen a ?rst electrode and a second electrode, a sWitching 
transistor connected to a data line and a selection line, and 
an element driving transistor connected betWeen a driving 
poWer source and said emissive element for controlling 
electric poWer supplied from the driving poWer source to 
said emissive element in accordance With a data signal 
supplied from a data line through said sWitching transistor. 
In the method, on said substrate, after said data line eXtend 
ing in a column direction is formed, a protective insulating 
layer is formed covering said data line and protruding from 
said substrate as a rib, the emissive element layer on a 
transfer ?lm is af?Xed by means of a pressing mechanism 
onto said ?rst electrode of said emissive element formed on 
said substrate in a region sandWiched by said protective 
insulating layers arranged side by side, and said pressing 
mechanism is moved in a direction in Which said protective 
insulating layer eXtends, thereby transferring said emissive 
element layer onto said ?rst electrode. 

[0017] According to the present invention, Wirings such as 
data lines are covered With a protective insulating layer, so 
that degradation of the Wirings as a result of eXposure to the 
ambient air and a processing solution for color ?lters can be 
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prevented during formation of, for eXample, color ?lters of 
R, G, and B, and emissive element layers capable of emitting 
light of these colors on the substrate in succession. The 
protective insulating layer is formed as a rib covering the 
Wirings in the column direction, Whereby each piXel space is 
formed on the substrate With the protective insulating layer 
acting as either sideWall in the column direction When the 
color ?lter and the like is transferred. According to the 
present invention, transfer is performed in the direction in 
Which this rib eXtends (column direction), Whereby the color 
?lter and the like can be embedded Without gaps betWeen the 
?lter and the substrate While the ambient gas is eXpelled 
forWard in the column direction from the above-described 
piXel space. 

[0018] According to a further aspect of the present inven 
tion, a color ?lter formation method for discharging a liquid 
color ?lter material to a transferred substrate, rather than 
transferring a color ?lter or an emissive element layer With 
the above-described pressing mechanism, is provided in 
Which a plurality of Wirings are arranged side by side to 
eXtend in a predetermined direction, and a protective insu 
lating layer covering the Wirings and formed as a rib 
protruding from said substrate are provided, the liquid color 
?lter material or an emissive element material is discharged 
from a discharging mechanism, and the discharging mecha 
nism is relatively moved in a direction in Which said 
protective insulating layer extends, thereby forming said 
color ?lter layer or the emissive element layer on said 
transferred substrate. 

[0019] Thus, When the liquid color ?lter material or emis 
sive element material is discharged from the discharging 
mechanism, the protective insulating layer is used as a 
sideWall and the material is discharged to the piXel space 
formed by the protective insulating layer, thereby reliably 
preventing the material from ?oWing outside the sideWall, 
i.e. ?oWing to the piXel space in the adjacent column, even 
though the liquid material is used. Further, the discharging 
mechanism is relatively moved in the direction in Which the 
protective insulating layer eXtends, thereby further reducing 
the likelihood of attachment of a material for an unintended 
color, and ensuring formation of the material layer at a 
corner of the projecting protective insulating layer and the 
?at substrate surface. In addition, selectively dropping the 
material of the corresponding color from the discharging 
mechanism to the corresponding piXel space can be 
achieved. Such a selective discharge does not cause forma 
tion of the material layer in unnecessary regions, thereby 
eliminating any need for removing such a material layer, and 
therefore contributing to reduction in material cost. 

[0020] According to a further aspect of the present inven 
tion, in the above-described color display device or the 
method of manufacturing the same, a color ?lter block layer 
is provided betWeen a region for forming a contact hole 
electrically connecting layers of said piXel electrode and said 
sWitching element, and a piXel space provided so that said 
protective insulating layer acts as a side edge in the column 
direction. 

[0021] The color ?lter block layer is formed, prior to 
transfer of the color ?lter, near a region Where a contact hole 
for electrically connecting layers of said piXel electrode and 
said sWitching element is formed, and a passage for eXpel 
ling the ambient gas in the column direction during transfer 
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of the color ?lter is secured between the color ?lter block 
layer and said protective insulating layer. 

[0022] Because the color ?lter is relatively thick and often 
formed of a material hard to remove once formed, the above 
color ?lter block layer is effective for providing a structure 
beforehand in Which the color ?lter material is hard to get 
into an area near the contact region, during the formation 
thereof, betWeen the pixel electrode and the switching 
element, Which region signi?cantly affects display quality. 

[0023] Further, also in a region Where the color ?lter block 
layer is formed, the color ?lter can be transferred While 
expelling the ambient gas in the column direction so that the 
color ?lter can be embedded near this region closely con 
tacting the substrate. Further, because the color ?lter block 
layer is thus provided, the thick color ?lter, often formed of 
a material hard to remove once provided, is not likely to 
penetrate into the area surrounding the contact region. 

[0024] According to a further aspect of the present inven 
tion, a color display device comprises on a substrate a 
plurality of sWitching elernents arranged in a matrix, a 
plurality of data lines extending in a column direction for 
supplying a data signal to a corresponding sWitching ele 
rnent arnong said plurality of sWitching elements, a plurality 
of selection lines extending in a roW direction for supplying 
a selection signal to the corresponding switching element, a 
pixel electrode disposed in a pixel region sectioned by said 
data line and said selection line for receiving the data signal 
through said corresponding switching element, and a pro 
tective insulating layer formed covering said data line, 
Wherein a color ?lter of a color assigned to each pixel is 
further formed in a pixel space provided so that said pro 
tective insulating layer acts as either side edge in the column 
direction. 

[0025] According to a further aspect of the present inven 
tion, a color display device composed of liquid crystal sealed 
betWeen ?rst and second substrates disposed opposite to 
each other cornprises, on said ?rst substrate, a plurality of 
sWitching elernents arranged in a matrix, a plurality of data 
lines extending in a column direction for supplying a data 
signal to a corresponding switching element arnong said 
plurality of sWitching elements, a plurality of selection lines 
extending in a roW direction for supplying a selection signal 
to the corresponding switching element, a pixel electrode 
disposed in a pixel region sectioned by said data line and 
said selection line for receiving the data signal through said 
corresponding switching element, and driving liquid crystal 
betWeen said pixel electrode and an electrode on said second 
substrate provided opposite thereto, and a protective insu 
lating layer formed covering said data line, Wherein a color 
?lter of a color assigned to each pixel is further formed in 
each pixel space provided so that said protective insulating 
layer acts as either side edge in the column direction. 

[0026] According to a further aspect of the present inven 
tion, in the above-described color display device, said pro 
tective insulating layer has a thickness such that an upper 
surface thereof is positioned approximately as high as or 
higher than an upper surface of said color ?lter. 

[0027] As described above, according to the present 
invention, although the color ?lter is provided near the 
region for forming the data line, degradation of the data line 
due to exposure to the ambient air and a processing solution 
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for the color ?lter When the color ?lter of the corresponding 
color, i.e. R, G, or B, is formed in succession for each pixel 
because the data line is covered With the protective insulat 
ing layer. 
[0028] Because the protective insulating layer covers the 
data line extending in the column direction, spaces each 
de?ned by the protective insulating layer at either side edge 
are formed in the column direction. By forming the color 
?lter by embedding or dropping the material in this space as 
described above, mixture of colors at adjoining pixels pro 
vided With color ?lters of different colors can be easily 
prevented. Especially, by providing the protective insulating 
layer With a sufficient thickness, a sideWall can be formed by 
the protective insulating layer in the column direction for 
each pixel, thereby preventing the color ?lter of a different 
color from overriding the protective insulating layer to 
penetrate into the adjacent pixel region. 

[0029] Naturally, according to the present invention, the 
distance betWeen the color ?lter and the pixel electrode for 
individually controlling transmitted light is relatively small 
in, for example, a liquid crystal display device because the 
color ?lter is provided on the pixel electrode side, thereby 
preventing light transmitted through an adjacent pixel from 
being recogniZed by a vieWer. 

[0030] According to a further aspect of the present inven 
tion, a color display device as described above is an elec 
trolurninescence display device comprising an electrolurni 
nescence element for each pixel, said pixel electrode is a ?rst 
electrode of said electrolurninescence element, and ernissive 
intensity of said electrolurninescence element is controlled 
in accordance With electric poWer corresponding to the data 
signal supplied to said ?rst electrode. 

[0031] According to a further aspect of the present inven 
tion, a plurality of pixels are provided on a substrate, each 
pixel including an ernissive elernent including an ernissive 
elernent layer betWeen a ?rst electrode and a second elec 
trode, a sWitching transistor connected to a data line and a 
selection line, and an element driving transistor connected 
betWeen a driving poWer source and said ernissive element 
for controlling electric poWer supplied from the driving 
poWer source to said ernissive element in accordance With a 
data signal supplied from the data line through said sWitch 
ing transistor, Wherein a protective insulating layer is formed 
covering at least said data line extending in a column 
direction, and an ernissive elernent layer capable of ernitting 
light of a color assigned to a corresponding pixel arnong said 
plurality of pixels is formed in a pixel space provided so that 
said protective insulating layer acts as either side edge in the 
column direction. 

[0032] Thus, according to the present invention, the color 
?lter layer or the ernissive elernent layer in a color display 
device having an electrolurninescence element for each pixel 
is formed by a transfer method or the so-called ink jet 
method while the pixel forrnation regions in the adjoining 
columns are spaced apart by the protective insulating layer 
covering the data line as described above, thereby prevent 
ing mixture of colors due to mixture of materials at adjoining 
pixels assigned different colors, so that a color ernissive 
display device With high color purity and excellent color 
reproducibility can be achieved. 

[0033] According to a further aspect of the present inven 
tion, in the color display device having the above-described 






















