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(57) ABSTRACT 

A device transfer method and a display apparatus are pro 
Vided. A device transfer method and a display apparatus are 
provided by or in which, in transferring devices arranged on 
a Substrate onto another Substrate, it is possible to easily Strip 
the Substrate after the transfer of the devices, to lower the 
possibility of damaging of the Substrate, and to additionally 
transfer devices onto the same Substrate after the transfer of 
the devices. A plurality of devices arranged on a temporary 
holding Substrate are embedded into and held in a preSSure 
Sensitive adhesive layer formed on a transfer Substrate, and 
the devices are Stripped from the temporary holding Sub 
strate. Other devices are further additionally embedded into 
the pressure Sensitive adhesive layer before hardening the 
preSSure Sensitive adhesive layer, whereby the devices can 
be arranged on a transfer Substrate having a large area. 
Besides, where the devices additionally embedded into the 
preSSure Sensitive adhesive layer are different in character 
istics from the devices embedded in the pressure Sensitive 
adhesive layer in advance, it is possible to easily obtain a 
display apparatus for multicolor display, a display apparatus 
having a driving circuit, and the like. 
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DEVICE TRANSFER METHOD AND DISPLAY 
APPARATUS 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

0001. The present application claims priority to Japanese 
Patent Document No. P2003-059540 filed on Mar. 6, 2003, 
the disclosure of which is herein incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to a device transfer 
method and a display apparatus. More particularly, the 
present invention relates to a device transfer method and a 
display apparatus by or in which devices can be transferred 
accurately. 
0003. In the case of assembling an image display appa 
ratus by arranging light-emitting devices in a matrix, it has 
been a general practice to form the devices directly on a 
Substrate as in the cases of liquid crystal displays (LCD) and 
plasma display panels (PDP) or to arrange Singular light 
emitting diode (LED) packages as in the case of light 
emitting diode displays (LED displays). For example, in 
Such image display apparatuses as LCD and PDP, device 
Separation is not possible, So that the individual devices 
generally are formed at intervals corresponding to the pixel 
pitch of the desired image display apparatus, from the 
beginning of the manufacturing process. 

0004. On the other hand, in the case of LED displays, 
LED chips are taken out after dicing, and are individually 
connected to external electrodes by bump connection 
through flip chips or wire bonding, to thereby achieve 
packaging. In this case, the devices are arranged at the pixel 
pitch of the image display apparatus before or after the 
packaging, and the pixel pitch is independent of the pitch of 
the devices at the time of forming the devices. 
0005 Since the LEDs (light-emitting diodes) as light 
emitting devices are expensive, the cost of the image display 
apparatus using the LEDs can be lowered by producing a 
large number of LED chips from one sheet of wafer. 
Namely, when the size of the LED chips is changed from the 
conventional size of about 300 um Square to a size of Several 
tens of micrometers Square and the thus reduced LED chips 
are connected to manufacture an image display apparatus, 
the cost of the image display apparatus can be lowered. 
0006 Meanwhile, in relation to the manufacturing step 
for manufacturing a desired apparatus by rearranging onto 
an apparatus Substrate a plurality of devices formed on a 
device formation Substrate, there has been practiced a device 
arranging method in which devices are transferred onto an 
adhesive layer provided on a device holding Substrate for 
temporarily holding the devices and, thereafter, the devices 
are transferred onto the apparatus Substrate Serving as the 
final destination of arrangement, for arranging the devices. 
0007. In transferring the devices from the device holding 
Substrate onto the apparatus Substrate, a method of dropping 
an adhesive onto the devices temporarily fixed on the device 
holding Substrate and, thereafter, adhering the apparatus 
Substrate thereto has been adopted. In this case, the device 
holding Substrate and the apparatus Substrate are adhered to 
each other, and then the device holding Substrate and the 
apparatus Substrate are Stripped from each other; in this 
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process, it is difficult to Strip the device holding Substrate and 
the apparatus Substrate from each other, due to the Strong 
adhesion therebetween by the adhesive. Particularly, in the 
case of lamination of Substrates having large areas, it is 
highly possible that the Substrates may be damaged at the 
time of Stripping. Furthermore, Since the adhesive layer is 
hardened (cured) in the condition where the devices are 
embedded in the adhesive layer, it is difficult to transfer the 
devices onto the apparatus Substrate and thereafter again 
transfer devices onto the same apparatus Substrate. 

SUMMARY OF THE INVENTION 

0008. The present invention provides in an embodiment 
a device transfer method and a display apparatus by or in 
which, in transferring devices arranged on a Substrate onto 
another Substrate, it is possible to easily Strip the Substrate 
after the transfer of the devices, to lower the possibility of 
damaging of the Substrates, and to retransfer additional 
devices onto the same Substrate after the transfer of the 
devices. 

0009. According to an embodiment of the present inven 
tion, there is provided a device transfer method. The method 
includes embedding devices arranged on a first Substrate into 
a pressure Sensitive adhesive layer provided on a Second 
Substrate; and Stripping the devices from the first Substrate 
so as to hold the devices in the state of being embedded in 
the pressure Sensitive adhesive layer. 

0010 Since the arrangement of the devices relative to the 
second substrate is held by embedding the devices in the 
preSSure Sensitive adhesive layer, it is possible to embed the 
devices into the preSSure Sensitive adhesive layer and 
thereby mount the devices onto the Second Substrate inde 
pendently of the shape of the devices. In addition, Since the 
plurality of devices arranged on the first Substrate can be 
collectively embedded into the preSSure Sensitive adhesive 
layer by bringing the first Substrate and the Second Substrate 
closer to each other, it is possible to Simultaneously mount 
the plurality of devices onto the second substrate while 
maintaining the mutual arrangement conditions of the 
devices on the first Substrate. Since the devices are Stripped 
from a temporary adhesion layer before the preSSure Sensi 
tive adhesive layer is hardened, the force required for 
Separating the first Substrate and the Second Substrate away 
from each other is reduced, So that the possibility of dam 
aging the first Substrate or the Second Substrate can be 
lowered. 

0011. In addition, where the pressure sensitive adhesive 
layer is hardened after the devices are held embedded in the 
preSSure Sensitive adhesive layer, it is possible to further 
embed devices into the pressure Sensitive adhesive layer in 
the condition where the devices are embedded before hard 
ening of the preSSure Sensitive adhesive layer. Besides, 
where first electric wirings are formed on the preSSure 
Sensitive adhesive layer after hardening of the preSSure 
Sensitive adhesive layer, a third Substrate is adhered onto the 
side on which the first electric wirings are formed of the 
preSSure Sensitive adhesive layer, the Second Substrate and 
the pressure Sensitive adhesive layer are Stripped from each 
other, the pressure Sensitive adhesive layer is provided with 
openings reaching the devices, the openings are filled with 
a conductive material and Second electric wirings are formed 
on the pressure Sensitive adhesive layer, it is possible to 



US 2005/0233504 A1 

connect the electric wirings to the devices while maintaining 
the arrangement of the devices, and to easily use the device 
transfer method of the present invention for, for example, 
manufacturing a display apparatus or an electronic appara 
tuS. 

0012. In addition, where the devices are brought into 
contact with a temporary adhesion layer provided on a first 
Substrate to temporarily adhere the devices to the temporary 
adhesion layer and thereby to arrange the devices on the first 
Substrate, before embedding the devices into the pressure 
Sensitive adhesive layer, it is possible to re-arrange the 
devices a desired number of times in arranging the devices 
on the first substrate, so that it is possible to transfer the 
devices after the devices are arranged without any disorder. 
0013 Where the tack of the pressure sensitive adhesive 
layer provided on the Second Substrate is greater than the 
tack of the temporary adhesion layer provided on the first 
Substrate or where the tack of the pressure Sensitive adhesive 
layer or the temporary adhesion layer is changed So that the 
tack of the pressure Sensitive adhesive layer will be greater 
than the tack of the temporary adhesion layer, it is possible 
to Strip the devices from the temporary adhesion layer in the 
condition where the devices are embedded in the preSSure 
Sensitive adhesive layer by only embedding the devices into 
the pressure Sensitive adhesive layer and Separating the first 
Substrate and the Second Substrate away from each other, due 
to the difference in tack between the pressure Sensitive 
adhesive layer and the temporary adhesion layer, and to 
Simplify or facilitate the working step. 
0.014 Furthermore, where the embedding into the pres 
Sure Sensitive adhesive layer is carried out to Such a degree 
that the devices are partly embedded, direct contact of the 
preSSure Sensitive adhesive layer and the temporary adhe 
Sion layer can be obviated, the force required for Separating 
the first Substrate and the second Substrate from each other 
can be reduced, and the possibility of damaging of the first 
Substrate or the Second Substrate can be lowered. In addition, 
where the preSSure Sensitive adhesive layer is formed of an 
insulating material, the pressure Sensitive adhesive layer can 
be used as it is as an insulation layer by not removing the 
preSSure Sensitive adhesive layer after the transfer of the 
devices is finished, and the number of Steps for manufac 
turing an electronic apparatus or the like can be reduced. 
0.015. In addition, according to an embodiment of the 
present invention, there is provided a device transfer 
method. The method includes further embedding other-side 
devices arranged on a first Substrate into a pressure Sensitive 
adhesive layer provided on a Second Substrate in the condi 
tion where one-side devices are embedded in the pressure 
Sensitive adhesive layer, and Stripping the other-Side devices 
from the first Substrate so as to hold the other-side devices 
in the State of being embedded in the pressure Sensitive 
adhesive layer. 
0016. By further embedding the other-side devices into 
the pressure Sensitive adhesive layer in the condition where 
the one-side devices are embedded in the pressure Sensitive 
adhesive layer, it is possible to enlarge the Second Substrate 
even in the case where the first Substrate is Small in area and 
to transfer a number of times the devices arranged on the 
first Substrate onto the Second Substrate, So that it is possible 
to use the device transfer method of the present invention 
even in the case of manufacturing a display apparatus having 
a large Surface area. 
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0017. In this case, where the one-side devices and the 
other-Side devices have different characteristics, it is poS 
Sible to arrange and hold on the Second Substrate those 
devices which cannot be formed on the same growth Sub 
Strate. In this case, where light-emitting diodes for emitting 
light in different colorS Such as red, green and blue are 
arranged on the Second Substrate as the devices differing in 
characteristics, it is also possible to obtain a display appa 
ratus for multicolor display. In addition, where the one-side 
devices and the other-side devices are held in the embedded 
State in different areas on the Substrate, it is possible, even 
in the case where the area permitting the arrangement of the 
devices on the first Substrate is limited, to enlarge the area of 
the Second Substrate, to additionally embed devices into the 
area where the devices have not yet been embedded of the 
preSSure Sensitive adhesive layer, and thereby to arrange the 
devices onto a Substrate which is large in area. This provides 
a device transfer method in an embodiment which is par 
ticularly useful in the case of manufacturing a display 
apparatus having a large Screen 
0018 Besides, according to an embodiment of the 
present invention, there is provided a display apparatus 
obtained by a method including embedding devices arranged 
on a first Substrate into a pressure Sensitive adhesive layer 
provided on a Second Substrate, Stripping the devices from 
the first Substrate so as to hold the devices in the state of 
being embedded in the pressure Sensitive adhesive layer, and 
hardening the pressure Sensitive adhesive layer in this con 
dition; forming first electric wirings on the pressure sensitive 
adhesive layer, adhering a third Substrate onto the Side on 
which the first electric wirings are formed of the preSSure 
Sensitive adhesive layer, and Stripping the Second Substrate 
and the pressure Sensitive adhesive layer from each other; 
and providing the pressure Sensitive adhesive layer with 
openings reaching the devices, filling the openings with a 
conductive material, and forming Second electric wirings on 
the pressure Sensitive adhesive layer. 
0019. By obtaining the display apparatus by the device 
transfer method in an embodiment that includes embedding 
the devices into the pressure Sensitive adhesive layer, it is 
possible to favorably carry out the arrangement of the 
devices and the formation of the electric wirings. Where 
display is carried out through simple matrix driving by 
impressing a Voltage on the devices through the first electric 
wirings and the Second electric wirings, it is possible to 
display images in the same manner as in the case of an 
existing Simple matrix driving type display apparatus. 

0020. In addition, according to an embodiment of the 
present invention, there is provided a display apparatus 
obtained by a method that includes embedding one-side 
devices arranged on a first Substrate into a pressure Sensitive 
adhesive layer provided on a Second Substrate, and Stripping 
the one-side devices from the first Substrate So as to hold the 
one-side devices in the State of being embedded in the 
preSSure Sensitive adhesive layer; further embedding other 
Side devices arranged on the first Substrate into the preSSure 
Sensitive adhesive layer, and Stripping the other-Side devices 
from the first Substrate so as to hold the other-side devices 
in the State of being embedded in the pressure Sensitive 
adhesive layer, in the condition where the one-side devices 
are embedded in the pressure Sensitive adhesive layer; 
hardening the pressure Sensitive adhesive layer in the con 
dition where the one-side devices and the other-side devices 
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are held in the State of being embedded in the pressure 
Sensitive adhesive layer; forming first electric wirings on the 
preSSure Sensitive adhesive layer, adhering a third Substrate 
onto the Side on which the first electric wirings are formed 
of the preSSure Sensitive layer, and Stripping the Second 
Substrate and the preSSure Sensitive adhesive layer from each 
other; and providing the pressure Sensitive adhesive layer 
with openings reaching the one-side devices or the other 
Side devices, filling the openings with a conductive material, 
and forming Second electric wirings on the preSSure Sensi 
tive adhesive layer. 
0021. By obtaining the display apparatus by the device 
transfer method in an embodiment that includes embedding 
the devices in the pressure Sensitive adhesive layer, it is 
possible to carry out the arrangement of the devices and the 
formation of the electric wirings. With the other-side devices 
further embedded into the pressure sensitive adhesive layer 
in the condition where the one-side devices are embedded in 
the pressure Sensitive adhesive layer, it is possible to enlarge 
the Second Substrate and, hence, to obtain a display appa 
ratus having a large display area. 

0022. In this case, where the one-side devices and the 
other-Side devices have different characteristics, it is poS 
Sible to arrange and hold on the Second Substrate those 
devices which cannot be formed on the same growth Sub 
Strate. Where light-emitting diodes for emitting light in 
different colors are arranged, it is also possible to obtain a 
display apparatus for multicolor display. In addition, where 
the one-side devices and the other-Side devices are held in 
the embedded State in different areas on the Substrate, it is 
possible, even in the case where the area permitting the 
arrangement of the devices on the first Substrate is limited, 
to enlarge the area of the Second Substrate, to additionally 
embed devices into the area where the devices have not yet 
been embedded of the pressure Sensitive adhesive layer, and 
thereby to arrange the devices on a Substrate having a large 
aca. 

0023. Where display is carried out through simple matrix 
driving by impressing a Voltage on the devices through the 
first electric wirings and the Second electric wirings, it is 
possible to display images in the same manner as in the case 
of an existing simple matrix driving type display apparatus. 
In addition, where the one-side devices or the other-side 
devices are display devices or driving circuit devices and 
display is carried out through active matrix driving by 
impressing a Voltage on the display devices by the driving 
circuit devices, it is possible to display images in the same 
manner as in the case of an existing active matrix driving 
type display apparatus. 

0024. Additional features and advantages of the present 
invention are described in, and will be apparent from, the 
following Detailed Description of the Invention and the 
figures. 

BRIEF DESCRIPTION OF THE FIGURES 

0.025 FIG. 1 is a sectional view showing a device 
transfer method, illustrating the manner in which devices 
have been arranged on a temporary holding Substrate pur 
Suant to an embodiment of the present invention. 
0.026 FIG. 2 is a step sectional view showing the manner 
in which a transfer Substrate provided thereon with a pres 
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Sure Sensitive adhesive layer has been disposed in parallel to 
the temporary holding Substrate pursuant to an embodiment 
of the present invention. 
0027 FIG. 3 is a step sectional view showing the manner 
in which the temporary holding Substrate and the transfer 
substrate have been brought close to each other to embed 
devices into the pressure Sensitive adhesive layer pursuant to 
an embodiment of the present invention. 
0028 FIG. 4 is a step sectional view showing the manner 
in which the devices are Stripped from the temporary hold 
ing Substrate and the devices are held in the State of being 
embedded in the pressure Sensitive adhesive layer pursuant 
to an embodiment of the present invention. 
0029 FIG. 5 is a step sectional view showing the manner 
in which electric wirings have been formed on the preSSure 
Sensitive adhesive layer pursuant to an embodiment of the 
present invention. 
0030 FIG. 6 is a step sectional view showing the manner 
in which a Support Substrate provided thereon with an 
adhesive layer has been adhered to the devices and the 
electric wirings pursuant to an embodiment of the present 
invention. 

0031 FIG. 7 is a step sectional view showing the con 
dition where the pressure Sensitive adhesive layer and the 
transfer Substrate have been Stripped pursuant to an embodi 
ment of the present invention. 
0032 FIG. 8 is a step sectional view showing the con 
dition where contact Vias have been opened in the preSSure 
Sensitive adhesive layer pursuant to an embodiment of the 
present invention. 
0033 FIG. 9 is a sectional view showing the condition 
where a metal has been layered on the pressure Sensitive 
adhesive layer to fill up the contact Vias and electric wirings 
have been formed pursuant to an embodiment of the present 
invention. 

0034 FIG. 10 is a step sectional view showing the 
condition where the temporary holding Substrate and the 
transfer Substrate have been brought close to each other to 
Such a degree as to partly embed the devices into the 
preSSure Sensitive adhesive layer, in an embodiment of the 
present invention. 
0035 FIG. 11 is a step sectional view showing the 
manner in which the devices have been stripped from the 
temporary holding Substrate in the condition where the 
devices are partly embedded in the pressure Sensitive adhe 
Sive layer pursuant to an embodiment of the present inven 
tion. 

0036 FIG. 12 is a step sectional view showing the 
manner in which the devices partly protruding from the 
preSSure Sensitive adhesive layer are embedded deeper into 
the pressure Sensitive adhesive layer pursuant to an embodi 
ment of the present invention. 
0037 FIG. 13 shows step sectional views illustrating the 
manner in which devices having different characteristics are 
repeatedly embedded into the pressure Sensitive adhesive 
layer in another embodiment of the present invention. 
0038 FIGS. 14A to 14C are step sectional views illus 
trating the manner in which, in the condition where devices 
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have been embedded in the pressure Sensitive adhesive 
layer, further devices are additionally embedded into the 
area where the devices have not yet been embedded of the 
preSSure Sensitive adhesive layer in a further embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.039 The present invention relates to a device transfer 
method and a display apparatus. More particularly, the 
present invention relates to a device transfer method and a 
display apparatus by or in which devices can be transferred 
accurately. 

0040. The device transfer method and the display appa 
ratus according to various embodiments of the present 
invention will be described in detail below, referring to the 
drawings. Where it should be appreciated that the present 
invention is not limited to the following description, and 
modifications can be appropriately made without departure 
from the Scope of the gist of the invention. 
0041 As shown in FIG. 1, a temporary adhesion layer 2 
is formed on a temporary holding Substrate 1, and devices 3 
which are light-emitting diodes are arranged on the tempo 
rary adhesion layer 2. The temporary holding Substrate 1 is 
a Substrate having a desired rigidity, and various Substrates 
Such as Semiconductor Substrates, quartz glass Substrates, 
plastic Substrates, and metallic Substrates can be used as the 
temporary holding substrate 1. The temporary adhesion 
layer 2 is formed of a material having a tack with which the 
devices 3 can be held to Such a degree that the positions of 
the devices 3 on the temporary holding Substrate 1 are not 
changed at the time of handling the temporary holding 
Substrate 1. In addition, the temporary adhesion layer 2 is 
composed, for example, of a Silicone resin layer, and may be 
formed by adhesion of a sheet form adhesive layer or by 
applying an adhesive layer by Spin coating or the like. 
0042. The device 3 is a light-emitting diode composed of 
a material based on a nitride Semiconductor Such as gallium 
nitride, which has, for example, a double hetero Structure in 
which an active layer 3b is sandwiched between a p-clad 
layer 3p and an n-clad layer 3n. In addition, the device 3 
shown here is roughly flat plate-like in Shape, and is formed 
by a method in which the active layer and the clad layers of 
the device 3 are extended in planes parallel to the principal 
Surface of a Sapphire Substrate on which to grow the active 
layer and the clad layers, and a gallium nitride crystal layer 
or the like islaminated by selective growth or the like. While 
an example in which the p-clad layer 3p is present on the 
temporary adhesion layer 2 side of the device 3 is shown in 
the figure, the device 3 may be So disposed that the n-clad 
layer 3n is located on the Side of the temporary adhesion 
layer 2. Besides, though omitted in the figure, a p-electrode 
for lowering the contact resistance between the electric 
wiring which will be described later and the device 3 is 
formed on the Surface of the p-clad layer 3p, and, Similarly, 
an n-electrode is formed on the Surface of the n-clad layer 
3n. 

0043. In addition, the device 3 may not necessarily have 
the double hetero Structure or be a light-emitting diode, and 
may be an electronic circuit device processed in a minute 
size. The shape of the device 3 may not necessarily be the 
roughly flat plate-like shape, and may be any of various 

Oct. 20, 2005 

shapes Such as a hexagonal pyramidal shape; for efficient 
holding of the device 3 in close contact with the temporary 
adhesion layer 2, however, it is desirable that the Surface, for 
contact with the temporary adhesion layer 2, of the device 3 
is flat. Besides, while the devices 3 are shown to be arranged 
on the temporary adhesion layer 2 at a regular internal in the 
figure, the devices 3 may not necessarily be arranged at a 
regular interval. 
0044) The devices 3 are arranged on the temporary adhe 
Sion layer 2 in a matrix, i.e., the devices 3 are arranged in 
plurality in both a column direction and a row direction in 
a plane, So that a plurality of the devices 3 are arranged at 
a regular interval also in the direction orthogonal to the 
paper Surface in the figure. Since the devices 3 are light 
emitting diodes which function as display devices, the 
devices 3 arranged in a matrix can display imageS when 
driven by Simple matrix driving. 
0045 Next, as shown in FIG. 2, a transfer substrate 4 
provided thereon with a pressure sensitive adhesive layer 5 
is disposed in parallel to the temporary holding Substrate 1. 
AS the transfer Substrate 4, various Substrates Such as 
Semiconductor Substrates, quartz glass Substrates, plastic 
Substrates, and metallic Substrates can be used. The preSSure 
Sensitive adhesive layer 5 is formed of a plastic resin capable 
of being hardened (cured) by an external cause Such as a heat 
treatment, and is formed by applying the resin by Spin 
coating or the like. The pressure Sensitive adhesive layer 5 
has such a thickness that the devices 3 can be embedded, for 
example, entirely, in the pressure Sensitive adhesive layer 5. 
In addition, for utilizing the pressure Sensitive adhesive 
layer 5, instead of removing it in the Subsequent Step, as an 
insulation layer of a display apparatus, it is desirable to use 
an insulating material in forming the preSSure Sensitive 
adhesive layer 5. 
0046) Subsequently, as shown in FIG. 3, the transfer 
Substrate 4 and the temporary holding Substrate 1 are 
brought closer to each other while maintaining the parallel 
ism, whereby the devices 3 held on the temporary holding 
Substrate 2 are embedded into the pressure Sensitive adhe 
sive layer 5. In this case, as shown in FIG. 3, the devices 3 
are embedded into the pressure sensitive adhesive layer 5 
until the temporary adhesion layer 2 comes into contact with 
the preSSure Sensitive adhesive layer 5 So that the Surfaces, 
making contact with the temporary adhesion layer 2, of the 
devices 3 come to be substantially flush with the surface of 
the pressure Sensitive adhesive layer 5. 
0047 Since the arrangement of the devices 3 relative to 
the transfer substrate 4 is held by embedding the devices 3 
in the pressure Sensitive adhesive layer 5, it is possible to 
embed the devices 3 in the pressure Sensitive adhesive layer 
5 and, hence, to mount the devices 3 onto the transfer 
substrate 4, independently of the shape of the devices 3. In 
addition, Since the plurality of the devices 3 arranged on the 
temporary adhesion layer 2 can be collectively embedded 
into the pressure Sensitive adhesive layer 5 by bringing the 
temporary holding Substrate 1 and the transfer Substrate 4 
closer to each other, the plurality of the devices 3 can be 
simultaneously mounted onto the transfer Substrate 4 while 
maintaining the mutual arrangement conditions of the 
devices 3 on the temporary adhesion layer 2. 
0048 Next, as shown in FIG. 4, the devices 3 are 
Stripped from the temporary adhesion layer 2 So as to hold 
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the positions of the devices 3 on the transfer substrate 4, with 
the devices 3 embedded in the pressure sensitive adhesive 
layer 5. In this case, where the materials for constituting the 
preSSure Sensitive adhesive layer 5 and the temporary adhe 
Sion layer 2 are So Selected that the tack of the pressure 
sensitive adhesive layer 5 for holding the embedded devices 
3 is greater than the tack of the temporary adhesion layer 3 
for holding the devices 3, it is possible, by Simply Separating 
the temporary holding Substrate 1 and the transfer Substrate 
4 away from each other, to strip the devices 3 from the 
temporary adhesion layer 2 and to hold the devices 3 in the 
State of being embedded in the pressure Sensitive adhesive 
layer 5. Also, a method may be adopted in which the 
material for constituting the temporary adhesion layer 2 or 
the pressure Sensitive adhesive layer 5 is So Selected that the 
tack thereof is changed by an environmental change Such as 
heating or irradiation with light and, after the embedding of 
the devices 3 into the pressure Sensitive adhesive layer 5, an 
environmental change is caused So that the tack of the 
preSSure Sensitive adhesive layer 5 will be greater than the 
tack of the temporary adhesion layer 2. 
0049 Since the devices 3 are stripped from the temporary 
adhesion layer 2 before hardening (curing) the pressure 
Sensitive adhesive layer 5, the force required for Separating 
the temporary holding Substrate 1 and the transfer Substrate 
4 away from each other is reduced, and the possibility that 
the temporary holding substrate 1 or the transfer substrate 4 
may be damaged at the time of Stripping the devices 3 from 
the temporary adhesion layer 2 is lowered. Particularly, in 
the case of manufacturing a display apparatus having a large 
Screen, it is necessary to enlarge the area of the transfer 
Substrate 4, So that the lowering in the possibility of dam 
aging of the transfer Substrate 4 or the temporary holding 
Substrate 1 promises a reduction in the manufacturing cost. 
0050. Subsequently, as shown in FIG. 5, in the condition 
where the devices 3 are held embedded in the pressure 
Sensitive adhesive layer 5, an external cause for hardening 
(curing) the pressure Sensitive adhesive layer 5, for example, 
a heating treatment or the like is applied, to harden (cure) the 
preSSure Sensitive adhesive layer 5, and electric wirings 6 are 
formed on the pressure sensitive adhesive layer 5 and the 
devices 3. Since the devices 3 and the pressure sensitive 
adhesive layer 5 are flush with each other, the electric 
wirings 6 can be formed by an ordinarily used method, Such 
as a method of providing a mask on the pressure Sensitive 
adhesive layer 5 and Sputtering a metal, and a method of 
forming a metallic layer on the devices 3 and the pressure 
Sensitive adhesive layer 5 and then carrying out photolithog 
raphy and etching. Since the exposed Surface of each of the 
devices 3 is the p-electrode formed on the p-clad layer 3p, 
the electric wiring 6 is in connection with the p-clad layer 3p 
of the device 3. Besides, the electric wirings 6 are formed in 
Stripes extending in the direction orthogonal to the paper 
Surface in the figure, and function as Scan lines for the 
devices 3 arranged in a matrix. 
0051) Next, as shown in FIG. 6, a support substrate 7 
provided thereon with an adhesive layer 8 is adhered to the 
preSSure Sensitive adhesive layer 5 So that the Surface, 
provided thereon with the electric wiringS 6, of the pressure 
sensitive layer 5 makes contact with the adhesive layer 8. In 
this case, Since the plurality of electric wiringS 6 formed on 
the pressure Sensitive adhesive layer 5 make contact with the 
adhesive layer 8, an insulating material is Selected for 
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forming the adhesive layer 8. After adhesion of the Support 
Substrate 7, irradiation with laser is conducted, as shown in 
FIG. 7, to strip the transfer Substrate 4 from the pressure 
sensitive adhesive layer 5. By the stripping of the transfer 
substrate 4 and the pressure sensitive adhesive layer 5 from 
each other, as shown in the figure, a condition is obtained in 
which the adhesive layer 8 is formed on the support substrate 
7, the hardened (cured) pressure sensitive adhesive layer 5 
is laminated on the adhesive layer 8, and the electric wirings 
6 formed on the adhesive layer 8 and the plurality of the 
devices 3 embedded in the pressure Sensitive adhesive layer 
5 are held between the adhesive layer 8 and the pressure 
sensitive adhesive layer 5. In this case, since the devices 3 
are not exposed from the hardened pressure Sensitive adhe 
Sive layer 5, formation of electric wirings in contact with the 
n-clad layers 3 of the devices 3 cannot be performed. 
0052. In view of this, as shown in FIG. 8, the hardened 
preSSure Sensitive adhesive layer 5 is provided with contact 
ViaS 9, which are openings reaching the n-clad layerS 3n of 
the devices 3, by dry etching or the like. With the contact 
vias 9 thus opened in the pressure sensitive adhesive layer 5, 
the n-clad layers 3n of the devices 3 are exposed from the 
preSSure Sensitive adhesive layer 5, So that the formation of 
the electric wirings therefor can be performed. 
0053 Subsequently, as shown in FIG. 9, the contact vias 
9 are filled with a metal, and electric wirings 10 are formed 
on the pressure sensitive adhesive layer 5. The electric 
wirings 10 can be formed by an ordinarily used method, 
Such as a method of providing a mask on the pressure 
Sensitive adhesive layer 5 and Sputtering a metal, and a 
method of forming a metallic layer on the devices 3 and the 
preSSure Sensitive adhesive layer 5 and then performing 
photolithography and etching. Since the Surface of each of 
the devices 3 exposed from the contact vias 9 is the 
n-electrode formed on the n-clad layer 3n, the electric wiring 
10 is in contact with the n-clad layer 3n of the device 3. In 
addition, the electric wiringS 10 are formed in Stripes extend 
ing in the direction parallel to the paper Surface in the figure, 
and function as Signal lines for the devices 3 arranged in a 
matrix. 

0054) With the transfer of the devices 3 and the formation 
of the electric wirings 6 and the electric wirings 10 per 
formed by the above-described method, an arrangement of 
the devices 3 is obtained in which the adhesive layer 8 is 
formed on the Support Substrate 7, the hardened preSSure 
sensitive adhesive layer 5 is laminated on the adhesive layer 
8, the electric wirings 6 formed on the adhesive layer 8 and 
the plurality of the devices 3 embedded in the pressure 
sensitive adhesive layer 5 are held between the adhesive 
layer 8 and the pressure sensitive adhesive layer 5, the 
contact vias 9 formed in the pressure sensitive adhesive 
layer 5 are filled with the metal, and the electric wirings 10 
are formed on the pressure sensitive adhesive layer 5. The 
devices 3 arranged in a matrix on the Support Substrate 7 are 
light-emitting diodes, the electric wirings 6 are Scan lines in 
Stripes in connection with the p-clad layerS 3p of the devices 
3, and the electric wirings 10 are signal lines in Stripes in 
connection with the n-clad layers 3n of the devices 3; 
therefore, with the arrangement of the devices shown in 
FIG. 9, it is possible to obtain a display apparatus capable 
of displaying imageS when driven by Simple matrix driving. 
0055. In the device transfer method according to an 
embodiment of the present invention, one example of the 
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method of arranging the devices 3 on the temporary adhe 
Sion layer 2 provided on the temporary holding Substrate 1 
So as to obtain the condition shown in FIG. 1 will be 
described below. 

0056. The devices 3 are configured as light-emitting 
diodes which are each formed from a material based on a 
nitride Semiconductor Such as gallium nitride and which are 
arranged in a matrix on a Sapphire Substrate. The device 3 is 
formed by a method in which an active layer and clad layers 
of the device are extended in planes parallel to the principal 
Surface of the Sapphire Substrate on which to grow the active 
layer and the clad layers, and a gallium nitride crystal layer 
or the like is laminated by selective growth or the like. 
0057 The devices 3 are formed on the Sapphire substrate 
in the State of being Separated one by one; the devices 3 can 
be separated individually, for example, by RIE (Reactive Ion 
Etching) or the like. While the device 3 has a roughly flat 
plate-like Shape in this example, there may be adopted a 
device which has an inclined crystal layer inclined against 
the principal surface of the Sapphire substrate. Where the 
device 3 is, for example, a device composed of an active 
layer and clad layerS having crystal Surfaces parallel to 
planes inclined against the principal Surface of the Sapphire 
Substrate, the devices can also be transferred in the form of 
chips obtained by covering the devices with a resin. 
0.058 Subsequently, in the condition where the devices 3 
are adhered to the temporary adhesion layer 2, the devices 
3 are separated from the Sapphire Substrate. In Separating the 
devices 3 from the Sapphire Substrate, irradiation with beams 
of laser Such as excimer laser and YAG laser is conducted 
from the back Side of the Sapphire layer, to cause laser 
ablation at the interface between the devices 3 and the 
Sapphire Substrate. The laser ablation means the phenom 
enon in which a fixed material absorbing the irradiation 
beams is photochemically or thermally excited and the 
bonds in the atoms or molecules at the Surface or in the 
inside thereof are broken; the laser ablation appears prima 
rily as a phenomenon in which a part or the whole part of the 
fixed material undergoes a phase change Such as melting, 
evaporation, and gasification. The laser ablation causes 
decomposition of the GaN-based material into metallic Ga 
and nitrogen, resulting in gas generation, at the interface 
between the devices 3 and the Sapphire substrate. This 
enables a comparatively easy Stripping of the devices 3. AS 
the laser beams for irradiation, eXcimer laser is preferably 
used in View of its high output in the shorter wavelength 
region, particularly. The use of excimer laser enables an 
instantaneous proceSS and Swift Stripping of the devices 3. 
0059. With the devices 3 stripped from the sapphire 
Substrate Serving as the growth Substrate and arranged on the 
temporary holding Substrate 1 by use of the above-men 
tioned laser ablation, even the devices 3 arranged extremely 
close to each other on the growth Substrate can be arranged 
on the temporary holding Substrate 1 at an enlarged interval, 
by selectively irradiating the devices 3 with laser beams and 
Stripping the irradiated devices from the growth Substrate. 
0060. With the display apparatus obtained by use of the 
device transfer method in which the devices 3 are embedded 
in the pressure Sensitive adhesive layer 5, it is possible to 
carry out the arrangement of the devices 3 and the formation 
of the electric wirings 6 and the electric wirings 10. Where 
display is conducted through simple matrix driving by 
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impressing a Voltage on the devices 3 through the electric 
wirings 6 and the electric wirings 10, it is possible to display 
images in the same manner as in the case of an existing 
Simple matrix driving type display apparatus. 

0061 Next, another embodiment of the present invention 
will be described below referring to the drawings. This 
embodiment is a device transfer method different from the 
above-described first embodiment described above in that 
the Step of embedding the devices into the pressure Sensitive 
adhesive layer is changed. The other StepS are the same as in 
the first embodiment and, therefore, description thereof is 
omitted. 

0062) Devices 23 are arranged on a temporary adhesion 
layer 22 provided on a temporary holding Substrate 21, a 
transfer Substrate 24 provided thereon with a pressure Sen 
sitive adhesive layer 25 is disposed in parallel to the tem 
porary holding Substrate 21, and then the temporary holding 
substrate 21 and the transfer substrate 24 are brought closer 
to each other. In the first embodiment, the temporary holding 
Substrate and the transfer Substrate have been brought closer 
to each other until the temporary adhesion layer makes 
contact with the pressure Sensitive adhesive layer, thereby 
embedding the devices into the pressure Sensitive adhesive 
layer to Such a degree that the Surfaces of the devices and the 
preSSure Sensitive adhesive layers become flush with each 
other. In this embodiment, as shown in FIG. 10, the tem 
porary holding Substrate 21 and the transfer Substrate 24 are 
brought closer to each other until a condition is obtained in 
which the temporary adhesion layer 22 and the preSSure 
Sensitive adhesive layer 25 do not make contact with each 
other and in which the devices 23 are partly embedded in the 
preSSure Sensitive adhesive layer 25. 

0063. After the devices 23 are partly embedded in the 
pressure sensitive adhesive layer 25, as shown in FIG. 11, 
the devices 23 are Stripped from the temporary adhesion 
layer 22, and the positions of the devices 23 on the transfer 
Substrate 24 are held, with the devices 23 embedded in the 
preSSure Sensitive adhesive layer 25. In this case, where the 
materials for constituting the pressure Sensitive adhesive 
layer 25 and the temporary adhesion layer 22 are So Selected 
that the tack of the pressure sensitive adhesive layer 25 for 
holding the embedded devices 23 is greater than the tack of 
the temporary adhesion layer 22 for holding the devices 23, 
it is possible to strip the devices 23 from the temporary 
adhesion layer 22 and hold the devices 23 in the state of 
being embedded in the pressure Sensitive adhesive layer 25, 
by only Separating the temporary holding Substrate 21 and 
the transfer Substrate 24 away from each other. Also, a 
method may be adopted in which the material for constitut 
ing the temporary adhesion layer 22 or the preSSure Sensitive 
adhesive layer 25 is so selected that the tack thereof can be 
changed by an environmental change Such as heating or 
irradiation with light and, after embedding the devices 23 in 
the preSSure Sensitive adhesive layer 25, the environmental 
change is effected So that the tack of the pressure Sensitive 
adhesive layer 25 becomes greater than the tack of the 
temporary adhesion layer 22. 

0064. Since the devices 23 are stripped from the tempo 
rary adhesion layer 22 in the condition where the temporary 
adhesion layer 22 and the pressure Sensitive adhesive layer 
25 do not make contact with each other, the force required 
for Separating the temporary holding Substrate 21 and the 
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transfer Substrate 24 away from each other is reduced, and 
the possibility that the temporary holding Substrate 21 or the 
transfer Substrate 24 may be damaged at the time of Stripping 
the devices 23 from the temporary adhesion layer 22 is 
lowered. Particularly, in the case of manufacturing a display 
apparatus having a large Screen, it is necessary to enlarge the 
area of the transfer Substrate 24 and, therefore, the lowering 
in the possibility of damaging of the transfer Substrate 24 or 
the temporary holding Substrate 21 promises a reduction in 
the manufacturing cost. 
0065) Next, as shown in FIG. 12, the devices 23 partly 
embedded in the pressure sensitive adhesive layer 25 and 
partly protruding from the pressure Sensitive adhesive layer 
25 are embedded deeper into the pressure sensitive adhesive 
layer 25 by use of a roller or the like, whereby the devices 
23 are embedded into the pressure Sensitive adhesive layer 
25 until the surfaces of the devices 23 and the pressure 
sensitive adhesive layer 25 become substantially flush with 
each other, and the devices 23 are held in the pressure 
sensitive adhesive layer 25. 
0.066 Thereafter, in the same manner as in the first 
embodiment, in the condition where the devices 23 are held 
embedded in the pressure Sensitive adhesive layer 25, an 
external cause for hardening (curing) the pressure Sensitive 
adhesive layer 25, for example, a heating treatment or the 
like is applied to harden (cure) the pressure Sensitive adhe 
Sive layer 25, electric wirings are formed on the pressure 
Sensitive adhesive layer 25 and the devices 23, and a Support 
substrate provided thereon with an adhesive layer is adhered 
to the pressure Sensitive adhesive layer 25 So that the Side, 
provided with the electric wirings, of the pressure Sensitive 
adhesive layer 25 makes contact with the adhesive layer. 
After the Support Substrate is thus adhered, irradiation with 
laser beams is conducted to thereby Strip the transfer Sub 
strate 24 from the pressure sensitive adhesive 25. 
0067 Subsequently, the hardened pressure sensitive 
adhesive layer 25 is provided with contact vias which are 
openings reaching the devices 23 by dry etching or the like, 
then the contact Vias are filled with a metal and electric 
wirings are formed on the pressure Sensitive adhesive layer 
25. With the arrangements and electrically connected struc 
tures of the devices 23 and the electric wirings, it is possible 
to obtain a display apparatus for displaying images by 
Simple matrix driving, in the same manner as in the first 
embodiment. 

0068 Next, a further embodiment of the present inven 
tion will be described below referring to the drawings. This 
embodiment is a device transfer method different from the 
above-described first embodiment in that the step of embed 
ding devices into a pressure Sensitive adhesive layer is 
repeated a number of times. The other StepS are the same as 
in the first embodiment and, therefore, description thereof is 
omitted. 

0069 FIG. 13 illustrates the step of embedding devices 
33R into a pressure sensitive adhesive layer 35 in this 
embodiment. The devices 33R are light-emitting diodes for 
emitting light in red color. The devices 33R are arranged on 
a temporary adhesion layer formed on a temporary holding 
substrate, a transfer substrate 34 provided thereon with a 
preSSure Sensitive adhesive layer 35 is disposed in parallel to 
the temporary holding Substrate, and then the temporary 
holding substrate and the transfer Substrate 34 are brought 
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closer to each other, thereby embedding the devices 33R into 
the pressure sensitive adhesive layer 35. The devices 33R 
are Stripped from the temporary adhesion layer So as to hold 
the positions of the devices 33R on the transfer substrate 34, 
with the devices 33R embedded in the pressure sensitive 
adhesive layer 35, as shown in FIG. 13(A). 
0070 Thereafter, as shown in FIG. 13(B), devices 33G 
which are light-emitting diodes for emitting light in green 
color are embedded at locations adjacent to the devices 33R 
by again following the procedure shown in FIGS. 1 to 4, and, 
thereafter, devices 33B which are light-emitting diodes for 
emitting light in blue color are further embedded at locations 
adjacent to the devices 33G. 

0071. After the plurality of kinds of devices are thus 
embedded in the pressure sensitive adhesive layer 35, in the 
condition where the devices 33R, 33G, 33B are held embed 
ded in the pressure Sensitive adhesive layer 35, an external 
cause for hardening (curing) the pressure Sensitive adhesive 
layer 35, for example, a heating treatment or the like is 
applied to harden (cure) the pressure Sensitive adhesive layer 
35, electric wirings are formed on the preSSure Sensitive 
adhesive layer 35 and the devices 33, and a support substrate 
provided thereon with an adhesive layer is adhered to the 
preSSure Sensitive adhesive layer 35 So that the Surface, 
provided thereon with the electric wirings, of the preSSure 
sensitive adhesive layer 35 makes contact with the adhesive 
layer, in the same manner as in the first embodiment. After 
the Support Substrate is thus adhered, irradiation with laser 
beams is conducted So as thereby to Strip the transfer 
substrate 34 from the pressure sensitive adhesive layer 35. 

0072 Next, the hardened pressure sensitive adhesive 
layer 35 is provided with contact Vias which are openings 
reaching the devices 33 by dry etching or the like, then the 
contact Vias are filled with a metal and electric wirings are 
formed on the pressure sensitive adhesive layer 35. With the 
arrangements and electrically connected Structures of the 
devices 33R, 33G, 33R and the electric wirings, it is possible 
to obtain a display apparatus in which each pixel is com 
posed of the devices for emitting light in red, green and blue 
colors. 

0073. The devices having different characteristics, gen 
erally, are difficult to form on the same growth Substrate; 
therefore, it is difficult to arrange the devices having differ 
ent characteristics on the temporary holding Substrate and 
thereafter to embed the devices 33 into the pressure sensitive 
adhesive layer 35. The method in which the embedding of 
the devices 33 arranged on the temporary holding Substrate 
into the pressure sensitive adhesive layer 35 is repeatedly 
carried out before the hardening of the pressure Sensitive 
adhesive layer 35 facilitates the arrangement of the devices 
33 having different characteristics into the same plane on the 
transfer Substrate 34. In addition, the method in which the 
devices 33G differing in characteristics from the devices 
33R are embedded into the pressure sensitive adhesive layer 
35 in the condition where the devices 33R are embedded in 
the pressure Sensitive adhesive layer 35 ensures that, in 
adjusting the positional relationship between the devices 
33G arranged on the temporary holding Substrate and the 
devices 33R embedded in the pressure sensitive adhesive 
layer 35, the arrangements can be prevented from being 
disordered due to interference between the devices 33G and 
the devices 33R. 



US 2005/0233504 A1 

0.074. Not only the light-emitting diodes but also light 
receiving devices, driving circuit devices and the like can be 
used as the devices 33, therefore, arrangement of display 
devices and light-receiving devices in a mixed State in the 
Same plane and arrangement of display devices and driving 
circuit devices in a mixed State in the same plane can be 
easily carried out. 

0075. A method in which the transfer of devices and the 
formation of electric wirings are conducted in the condition 
where a display device and a driving circuit device are 
mixedly present in each pixel makes it possible to obtain a 
display device of the active matrix driving type in which 
electric Signals are Sent to the driving circuit device and light 
emission on an pixel basis is controlled by the driving circuit 
devices. 

0.076 Next, yet another embodiment of the present inven 
tion will be described below referring to the drawings. This 
embodiment is a device transfer method different from the 
above-described first embodiment in that the step of embed 
ding of devices into a pressure Sensitive adhesive layer is 
repeated a number of times. The other StepS are the same as 
in the first embodiment and, therefore, description thereof is 
omitted. 

0077 FIGS. 14A to 14C illustrate the steps of embed 
ding devices 43 into a pressure sensitive adhesive layer 45 
in this embodiment. The devices 43 are arranged on a 
temporary adhesion layer formed on a temporary holding 
substrate, a transfer substrate 44 provided thereon with a 
preSSure Sensitive adhesive layer 45 is disposed in parallel to 
the temporary holding Substrate, and then the temporary 
holding Substrate and the transfer Substrate 44 are brought 
closer to each other, thereby embedding the devices 43 into 
the pressure sensitive adhesive layer 45. The devices 43 are 
Stripped from the temporary adhesion layer So as to hold the 
positions of the devices 43 on the transfer substrate 44, with 
the devices 43 embedded in the pressure sensitive adhesive 
layer 45, as shown in FIG. 14A. In this case, the area where 
the devices 43 are embedded is a part of the whole area on 
the transfer Substrate 44, so that there is left an area of the 
pressure sensitive adhesive layer 45 where the devices 43 
have not yet been embedded. 
0078. Subsequently, as shown in FIGS. 14B and 14C, 
devices 43 are further additionally embedded into an area of 
the pressure sensitive adhesive layer 45 where the devices 
43 have not yet been embedded. After the devices 43 are 
embedded into the pressure sensitive adhesive layer 45 in a 
plurality of batches, in the condition where the devices 43 
are held embedded in the pressure Sensitive adhesive layer 
45, an external cause for hardening (curing) the pressure 
Sensitive adhesive layer 45, for example, a heating treatment 
or the like is applied So as to harden (cure) the pressure 
Sensitive adhesive layer 45, electric wirings are formed on 
the pressure sensitive adhesive layer 45 and the devices 43, 
and a Support Substrate provided thereon with an adhesive 
layer is adhered to the pressure sensitive adhesive layer 45 
So that the Surface, provided with the electric wirings, of the 
preSSure Sensitive adhesive layer 45 makes contact with the 
adhesive layer, in the same manner as in the first embodi 
ment. After the Support Substrate is thus adhered, irradiation 
with laser beams is conducted So as thereby to Strip the 
transfer substrate 44 from the pressure sensitive adhesive 
layer 45. 
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0079 Next, the hardened pressure sensitive adhesive 
layer 45 is provided with contact Vias which are openings 
reaching the devices 43 by dry etching or the like, then the 
contact Vias are filled with a metal and electric wirings are 
formed on the pressure sensitive adhesive layer 45. With the 
arrangements and electrically connected Structures of the 
devices 43 and the electric wirings, it is possible to obtain a 
display apparatus capable of displaying images by Simple 
matrix driving. 

0080. The method in which devices 43 are further addi 
tionally embedded and held in an area on the transfer 
substrate 44 where the devices 43 have not yet been embed 
ded, in the condition where the devices 43 are embedded in 
the pressure Sensitive adhesive layer 45, makes it possible, 
even in the case where the area permitting the arrangement 
of the devices 43 on the temporary holding substrate is 
limited, to enlarge the area of the transfer Substrate 44 and, 
hence, to arrange the devices on a Substrate having a large 
area. This provides a device transfer method useful in the 
case of manufacturing a display apparatus having a large 
Screen, particularly. 

0081. Since devices are stripped from a temporary adhe 
Sion layer before a preSSure Sensitive adhesive layer is 
hardened (cured) according to an embodiment, the force 
required for Separating a temporary holding Substrate and a 
transfer Substrate away from each other is Small, and the 
possibility that the temporary holding Substrate or the trans 
fer Substrate may be damaged at the time of stripping the 
devices from the temporary adhesion layer is lowered. 
Particularly, in the case of manufacturing a display apparatus 
having a large Screen, it is necessary to enlarge the area of 
the transfer Substrate and, therefore, the lowering of the 
possibility of damaging the transfer Substrate or the tempo 
rary holding Substrate promises a reduction in the manufac 
turing cost. 

0082. With the devices differing in characteristics embed 
ded into the preSSure Sensitive adhesive layer before the 
hardening (curing) of the pressure Sensitive adhesive layer, 
it is possible to arrange and hold on the transfer Substrate 
those devices which cannot be formed on the same growth 
Substrate, and it is also possible to obtain a display apparatus 
for multicolor display by arranging light-emitting diodes for 
emitting light in different colors. In addition, it is possible to 
use not only light-emitting diodes but also light-emitting 
diodes and driving circuits as the devices. 

0083. By carrying out the transfer of devices and the 
formation of electric wirings in the condition where a 
display device and a driving circuit device are mixedly 
present in each pixel, it is also possible to obtain a display 
device of the active matrix driving type in which electric 
Signals are Sent to the driving circuit devices and light 
emission on a pixel basis is controlled by the driving circuit 
devices. 

0084. By further additionally embedding and holding 
devices in an area on the transfer Substrate where the devices 
have not been embedded in the condition where the devices 
are embedded in the preSSure Sensitive adhesive layer, it is 
possible, even in the case where the area permitting the 
arrangement of the devices on the temporary holding Sub 
Strate is limited, to enlarge the area of the transfer Substrate 
and, hence, to arrange the devices on a Substrate having a 
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large area. This provides a device transfer method useful in 
the case of manufacturing a display apparatus having a large 
Screen, particularly. 
0085. It should be understood that various changes and 
modifications to the presently preferred embodiments 
described herein will be apparent to those skilled in the art. 
Such changes and modifications can be made without 
departing from the Spirit and Scope of the present invention 
and without diminishing its intended advantages. It is there 
fore intended that Such changes and modifications be cov 
ered by the appended claims. 

1-23. (canceled) 
24. A device transfer method comprising the Steps of: 
embedding devices arranged on a first Substrate into a 

preSSure Sensitive adhesive layer provided on a Second 
Substrate; and 

Stripping the devices from the first Substrate So as to hold 
the devices in an embedded State in the pressure 
Sensitive adhesive layer. 

25. The device transfer method as set forth in claim 24, 
comprising hardening the preSSure Sensitive adhesive layer 
after the devices are held in the embedded state in the 
preSSure Sensitive adhesive layer. 

26. The device transfer method as set forth in claim 25, 
comprising forming first electric wirings on the pressure 
Sensitive adhesive layer after the preSSure Sensitive adhesive 
layer is hardened. 

27. The device transfer method as set forth in claim 26, 
comprising adhering a third Substrate onto the Side on which 
the first electric wirings are formed of the pressure Sensitive 
adhesive layer after the first electric wirings are formed on 
the pressure Sensitive adhesive layer. 

28. The device transfer method as set forth in claim 27, 
comprising Stripping the Second Substrate and the pressure 
sensitive adhesive layer from each other after the third 
Substrate is adhered to the side on which the first electric 
wirings are formed of the pressure Sensitive adhesive layer. 

29. The device transfer method as set forth in claim 28, 
wherein the pressure Sensitive adhesive layer is provided 
with openings reaching the devices after the Second Sub 
Strate and the preSSure Sensitive adhesive layer are Stripped 
from each other. 

30. The device transfer method as set forth in claim 29, 
comprising filling the openings with a conductive material 
and forming Second electric wirings on the preSSure Sensi 
tive adhesive layer. 

31. The device transfer method as set forth in claim 24, 
further comprising bringing the devices into contact with a 
temporary adhesion layer provided on the first Substrate for 
temporarily adhering the devices to the temporary adhesion 
layer thereby arranging the devices on the first Substrate, 
before the embedding of the devices into the pressure 
Sensitive adhesive layer. 

32. The device transfer method as set forth in claim 31, 
wherein a tack of the pressure Sensitive adhesive layer 
provided on the Second Substrate is greater than a tack of the 
temporary adhesion layer provided on the first Substrate. 

33. The device transfer method as set forth in claim 32, 
wherein the tack any one of the pressure Sensitive adhesive 
layer and the temporary adhesion layer is changed So that the 
tack of the pressure Sensitive adhesive layer will be greater 
than the tack of the temporary adhesion layer. 
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34. The device transfer method as set forth in claim 24, 
wherein the embedding into the pressure Sensitive adhesive 
layer provides the devices in a partially embedded State. 

35. The device transfer method as set forth in claim 24, 
wherein the pressure Sensitive adhesive layer is formed of an 
insulating material. 

36. A device transfer method comprising: 

embedding other-Side devices arranged on a first Substrate 
into a pressure Sensitive adhesive layer provided on a 
Second Substrate where one-side devices are embedded 
in the preSSure Sensitive adhesive layer; and 

Stripping the other-Side devices from the first Substrate 
thereby holding the other-side devices in an embedded 
States in the pressure Sensitive adhesive layer. 

37. The device transfer method as set forth in claim 36, 
wherein the one-side devices and the other-Side devices have 
different characteristics. 

38. The device transfer method as set forth in claim 36, 
wherein the one-side devices and the other-side devices are 
held in the embedded state in different areas on the Substrate. 

39. A display apparatus obtained by a method comprising: 

embedding devices arranged on a first Substrate into a 
preSSure Sensitive adhesive layer provided on a Second 
Substrate; 

Stripping the devices from the first Substrate thereby 
holding the devices in an embedded State in the pres 
Sure Sensitive adhesive layer, and hardening the pres 
Sure Sensitive adhesive layer; 

forming first electric wirings on the pressure Sensitive 
adhesive layer, adhering a third Substrate onto a side on 
which the first electric wirings are formed of the 
preSSure Sensitive adhesive layer, and Stripping the 
Second Substrate and the pressure Sensitive adhesive 
layer from each other, and 

providing the pressure Sensitive adhesive layer with open 
ings reaching the devices, filling the openings with a 
conductive material, and forming Second electric wir 
ings on the pressure Sensitive adhesive layer. 

40. The display apparatus as set forth in claim 39, wherein 
display is carried out through simple matrix driving by 
impressing a Voltage on the devices through the first electric 
wirings and the Second electric wirings. 

41. A display apparatus obtained by a method comprising: 

embedding one-side devices arranged on a first Substrate 
into a pressure Sensitive adhesive layer provided on a 
Second Substrate, and Stripping the one-side devices 
from the first Substrate thereby holding the one-side 
devices in an embedded State in the pressure Sensitive 
adhesive layer; 

further embedding other-Side devices arranged on the first 
Substrate into the pressure Sensitive adhesive layer, and 
Stripping the other-Side devices from the first Substrate 
thereby holding the other-side devices in an embedded 
State in the pressure Sensitive adhesive layer, where the 
one-side devices are embedded in the pressure Sensitive 
adhesive layer; 
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hardening the pressure Sensitive adhesive layer where the 
one-side devices and the other-Side devices are held in 
the embedded State in the pressure Sensitive adhesive 
layer; 

forming first electric wirings on the preSSure Sensitive 
adhesive layer, adhering a third Substrate onto the Side 
on which the first electric wirings are formed of the 
preSSure Sensitive layer, and Stripping the Second Sub 
Strate and the pressure Sensitive adhesive layer from 
each other; and 

providing the pressure Sensitive adhesive layer with open 
ings reaching the one-side devices or the other-Side 
devices, filling the openings with a conductive material, 
and forming Second electric wirings on the pressure 
Sensitive adhesive layer. 

42. The display apparatus as Set forth in claim 41, wherein 
the one-side devices and the other-side devices have differ 
ent characteristics. 
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43. The display apparatus as Set forth in claim 41, wherein 
the one-side devices and the other-Side devices are held in 
the embedded State in different areas on the Second Substrate. 

44. The display apparatus as Set forth in claim 41, wherein 
display is carried out through simple matrix driving by 
impressing a Voltage on the one-side devices or the other 
Side devices through the first electric wirings and the Second 
electric wirings. 

45. The display apparatus as Set forth in claim 41, wherein 
any one of the one-side devices and the other-Side devices 
are any one of display devices and driving circuit devices. 

46. The display apparatus as Set forth in claim 45, wherein 
display is carried out through active matrix driving by 
impressing a Voltage on the display devices by the driving 
circuit devices. 


