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(57) ABSTRACT 

A method of transferring multiple devices arrayed on a first 
Substrate to a Second Substrate is provided. The devices on 
the first Substrate are covered with a release agent, and a 
portion of the release agent, positioned on a device to be 
transferred is selectively removed. The first Substrate is 
placed on a Second Substrate in Such a manner that the 
devices arrayed on the first Substrate face an adhesive layer 
previously provided on the second substrate. Only the 
device from which the release agent has been removed, is 
irradiated with a laser beam from a back side of the first 
substrate. The second substrate is then peeled from the first 
substrate, whereby only the device to be transferred is 
certainly, efficiently, and accurately transferred from the first 
Substrate to the Second Substrate. 
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DEVICE TRANSFER METHOD, AND DEVICE 
ARRAY METHOD AND IMAGE DISPLAY UNIT 
PRODUCTION METHOD USING THE SAME 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a device transfer 
method of transferring devices Such as Semiconductor light 
emitting devices, and to a device array method and an image 
display unit production method, which are adapted to trans 
fer finely formed devices to a wider region by making use of 
the device transfer method. 

0002. Two methods have generally been employed to 
produce image display units having light emitting devices 
arrayed in a matrix. One method, which is used for produc 
ing liquid crystal displays (LCDS) or plasma display panels 
(PDPs), is carried out by directly forming devices on a 
Substrate. The other method, which is used for producing 
light emitting diode (LED) displays, is carried out by 
packaging each LED, and arraying the Single LED packages 
on a substrate. In the case LCD or PDP display units, device 
isolation is impossible due to the Structure of the device. 
Therefore, Such devices are generally formed, from the 
beginning of the production process, in Such a manner as to 
be spaced from each other with a pitch equivalent to a pixel 
pitch of a final image display unit. 
0003. On the other hand, in the case of producing LED 
displayS, LED chips obtained by dicing are individually 
connected to external electrodes by wire-bonding or bump 
connection using flip-chip packaging techniques. In this 
case, before and after packaging, the LED chips are arrayed 
with a pitch equivalent to a pixel pitch of the final image 
display unit; however, Such a pixel pitch is independent of 
the pitch of the devices at the time the devices are formed. 
0004 Since LEDs (Light Emitting Diodes) as individual 
light emitting devices are expensive, an image display unit 
using LEDs can be produced at a lower cost by producing a 
number of LEDs from one wafer. To be more specific, the 
cost of an image display unit can be reduced by preparing 
LED chips while reducing a size of each LED chip from a 
conventional Size of about 300 um Square into a size of 
Several ten um Square, and connecting the LEDS chips to 
each other, to produce the image display unit. 
0005 From this viewpoint, there have been known vari 
ous techniques of transferring devices densely formed on a 
Substrate to a wide region in a manner Such that the devices 
are spaced further apart from each other in the wide region, 
thereby obtaining a relatively large display unit Such as an 
image display unit. For example, U.S. Pat. No. 5,438,241 
has disclosed a thin film transfer method, and Japanese 
Patent Laid-open No. Hei 11-142878 has disclosed a method 
of forming a transistor array panel for display. In the transfer 
method disclosed in U.S. Pat. No. 5,438,241, devices 
densely formed on a Substrate are coarsely re-arrayed by 
transferring the devices densely formed on the Substrate to 
an extensible Substrate provided with an adhesive layer, 
extending the extensible Substrate in the X direction and the 
Y direction while monitoring a device array pitch and 
positions of respective devices, and transferring the devices 
on the extended Substrate onto a desired display panel. In the 
technique disclosed in Japanese Patent Laid-open No. Hei 
11-142878, thin film transistors forming a liquid crystal 
display portion on a first Substrate are all transferred onto a 
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Second Substrate, and the thin film transistors are Selectively 
transferred from the second Substrate to a third Substrate in 
Such a manner that the transferred transistors are spaced 
apart from one another on the third Substrate with a pitch 
corresponding to the pixel pitch of the display unit. 
0006. In the case of producing image display units by the 
above-described transfer techniques, it is required to Selec 
tively, certainly transfer only devices to be transferred, and 
to efficiently, accurately transfer only devices to be trans 
ferred. 

SUMMARY OF THE INVENTION 

0007 An object of the present invention is to provide a 
device transfer method capable of certainly, efficiently, and 
accurately transferring, among devices formed on a Sub 
Strate, only those to be transferred, and a device array 
method and an image display unit production method using 
the device transfer method. 

0008 To achieve the above object, according to a first 
aspect of the present invention, there is provided a device 
transfer method of transferring a number of devices arrayed 
on a first Substrate to a second Substrate. The method 
includes covering the devices on the first Substrate with a 
release agent. A portion of the release agent positioned on a 
device to be transferred is then selectively removed. The first 
Substrate is then placed on a Second Substrate in Such a 
manner that the devices arrayed on the first Substrate face an 
adhesive layer previously provided on the Second Substrate. 
The device from which the release agent has been removed 
is then irradiated from a back side of the first Substrate, and 
the Second Substrate is peeled from the first Substrate. 
0009. Devices covered with a release agent have small 
adhesive forces against an adhesive layer by the effect of the 
release agent, while a device from which the release agent 
has been removed is adhesively bonded to the adhesive layer 
with a specific adhesive force. At the same time, Since only 
the device from which the release agent has been removed 
is irradiated with a laser beam from a back Side of a 
Substrate, the device is peeled from the Substrate by So 
called laser abrasion. As a result, according to the device 
transfer method of the present invention, only the device 
from which the release agent has been removed can be 
readily, Selectively transferred to a Second Substrate Side by 
the adhesive force and the peeling from the Substrate by laser 
abrasion. 

0010. According to a second aspect of the present inven 
tion, a device array method of re-arraying a plurality of 
devices, which have been arrayed on a first Substrate onto a 
second substrate is provided. The method includes a first 
transfer step of transferring the devices from the first Sub 
Strate to a temporary holding member in Such a manner that 
the devices are enlargedly Spaced from each other on the 
temporary holding member with a pitch larger than a pitch 
of the devices arrayed on the first substrate. The devices are 
then held on the temporary holding member. A Second 
transfer Step involves transferring the devices held on the 
temporary holding member to a Second Substrate in Such a 
manner that the devices are more enlargedly Spaced from 
each other on the Second Substrate with a pitch larger than 
a pitch of the devices held on the temporary holding mem 
ber. The first transfer step further includes the steps of 
covering the multiple devices on the first Substrate with a 
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release agent and Selectively removing a portion of the 
release agent, positioned on a device to be transferred. The 
transfer Step further includes placing the first Substrate on 
the temporary holding member in Such a manner that the 
devices arrayed on the first Substrate face an adhesive layer 
previously provided on the temporary holding member. The 
transfer Step next involves irradiating the device from which 
the release agent has been removed, from a back Side of the 
first Substrate, then peeling the temporary holding member 
from the first Substrate. 

0.011 With this configuration, since the transfer of 
devices is efficiently, certainly performed, it is possible to 
smoothly perform transfers in which the device pitch is 
enlarged. To be more Specific, devices on a first Substrate are 
Smoothly transferred to a Second Substrate via a temporary 
holding member in Such a manner that the devices are 
enlargedly Spaced from each other on the Second Substrate, 
having a pitch larger than a pitch of the devices on the first 
Substrate. 

0012. According to a third aspect of the present inven 
tion, there is provided an image display unit production 
method of producing an image display unit in which light 
emitting devices are arrayed in a matrix. The production 
method involves a first transfer Step of transferring light 
emitting devices from a first Substrate to a temporary hold 
ing member in Such a manner that the light emitting devices 
are enlargedly Spaced from each other on the temporary 
holding member with a pitch larger than the pitch of the light 
emitting devices when they are arrayed on the first Substrate. 
The light emitting devices are then held on the temporary 
holding member. A Second transfer Step involves transfer 
ring the light emitting devices held on the temporary holding 
member to a Second Substrate in Such a manner that the light 
emitting devices are more enlargedly Spaced from each other 
on the Second Substrate, having a pitch that is larger than the 
pitch of the light emitting devices when they are held on the 
temporary holding member. A wiring formation Step is 
provided for forming wiring connected to the light emitting 
devices. To accomplish this the first transfer step further 
includes the Step of covering the plurality of light emitting 
devices on the first Substrate with a release agent. A portion 
of the release agent positioned on a light emitting device to 
be transferred is then selectively removed. The first substrate 
is Stuck to the temporary holding member in Such a manner 
that the light emitting devices arrayed on the first Substrate 
face an adhesive layer previously provided on the temporary 
holding member. The light emitting device from which the 
release agent has been removed is irradiated from a back 
Side of the first Substrate and the temporary holding member 
is peeled from the first Substrate. 

0013 Using the above described device transfer method 
and device array method, it is possible to efficiently, 
enlargedly re-array light emitting devices, which have been 
densely formed, that is, finely formed with a high degree of 
integration, thus, it is possible to Significantly improve the 
productivity of the image display unit. 

0.014. 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. 
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BRIEF DESCRIPTION OF THE FIGURES 

0015 FIG. 1 is a schematic sectional view showing a 
State in which devices are formed on a first Substrate; 

0016 FIG. 2 is a schematic sectional view showing a 
State in which a release agent layer is formed on the devices, 
0017 FIG. 3 is a schematic sectional view showing a 
State in which the release agent layer is Selectively removed; 
0018 FIG. 4 is a schematic sectional view showing a 
State in which the first Substrate is Stuck on a Second 
Substrate; 

0019 FIG. 5 is a schematic sectional view showing a 
State in which a Selective device is transferred to the Second 
Substrate; 

0020 FIGS. 6A to 6D are typical views showing a device 
array method; 

0021 FIGS. 7A and 7B are a sectional view and a plan 
View showing one example of a light emitting device, 
respectively; 

0022 FIG. 8 is a schematic sectional view showing a 
State in which light emitting diodes are formed on a first 
Substrate; 

0023 FIG. 9 is a schematic sectional view showing a 
State in which a release agent layer is formed on the light 
emitting diodes, 

0024 FIG. 10 is a schematic sectional view showing a 
State in which the release agent layer is Selectively removed; 

0025 FIG. 11 is a schematic sectional view showing a 
first transfer Step; 
0026 FIG. 12 is a schematic sectional view showing an 
electrode pad formation Step; 
0027 FIG. 13 is a schematic sectional view showing 
another electrode pad formation Step after the light emitting 
diode is transferred to a Second Substrate, 

0028 FIG. 14 is a schematic sectional view showing a 
device attracting Step; 

0029 FIG. 15 is a schematic sectional view showing a 
Second transfer Step; 
0030 FIG. 16 is a schematic sectional view showing an 
insulating layer formation Step; and 

0031 FIG. 17 is a schematic sectional view showing a 
wiring formation Step. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0032 Hereinafter, a device transfer method, and a device 
array method and an image display unit production method 
using the same will be described in detail with reference to 
the accompanying drawings. 

0033. The device transfer method, which is basic to the 
device array method and an image display unit production 
method, will be first described with reference to FIGS. 1 to 
5. Referring to FIG. 1, multiple devices 2 are formed on a 
first Substrate 1 in Such a manner as to be Suitably arrayed. 
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The first Substrate 1 is preferably made from a light perme 
able material because it is required to irradiate the first 
Substrate 1 from its back Surface with a laser beam in a 
Subsequent Step. 

0034. The device 2 is not particularly limited, and is 
exemplified by a light emitting device, a liquid crystal 
control device, a photoelectric transfer device, a piezoelec 
tric device, a thin film transistor device, a thin film diode 
device, a resistance device, a Switching device, a micro 
magnetic device, or a micro-optical device. 

0.035 Referring to FIG. 2, a release agent layer 3 is 
formed to cover all the devices 2 on the first Substrate 1. The 
release agent layer 3 can be easily formed by coating all the 
devices 2 on the first substrate 1 with a commercially 
available mold-release agent. The kind of the release agent 
is not particularly limited but may be a release agent having 
good releasability against an adhesive layer to be described 
later. The release agent preferably has a Viscosity low 
enough to allow the release agent to be uniformly applied to 
a thickness equal to or less than a size of the device 2. 
Specifically, the Viscosity of the release agent may be 
generally in a range of about 100 Pa's or less, and if the 
release agent is applied by Spin coating, the Viscosity thereof 
is preferably in a range of 0.01 to 0.05 Pas. The release 
agent may be applied by Spin coat, printing, or Spray coating. 
If the release agent is applied by printing, the Viscosity may 
be high. The release agent may be selectively removed by 
laser abrasion, photolithography, or etching. In the case of 
adopting laser abrasion for Selectively removing the release 
agent, the release agent may be configured to have absorp 
tivity against the wavelength of the laser. In the case of 
adopting either photolithography or etching for Selectively 
removing the release agent, the release agent may be con 
figured not to be dissolved by an organic Solvent used at the 
time of formation of a resist but to be removed by another 
Solvent or dry etching. AS the release agent is capable of 
meeting the above requirements, there may be typically used 
a Silicon resin. The Silicon resin can be applied by Spin coat 
and can be removed by laser abrasion. 
0.036 Referring to FIG. 3, only a portion, positioned on 
the device 2a to be transferred, of the release agent layer 3 
is removed. In other words, the other portions, positioned on 
the devices 2b not to be transferred, of the release agent layer 
3 remain. The selective removal of the release agent layer 3 
may be performed by Selectively irradiating the release 
agent layer 3 with a laser beam, thereby removing the 
portion, irradiated with the laser beam, of the release agent 
layer 3 by laser abrasion. The laser abrasion is a method of 
peeling a material portion irradiated with a laser beam by 
utilizing a rapid increase in Volume of the material portion. 
It is generally known that a high polymer material has a high 
absorptivity against ultraViolet light, and is efficiently 
abraded when irradiated with an ultraviolet laser beam. The 
release agent can be Subjected to laser abrasion. The portion, 
positioned on the device 2a to be transferred, of the release 
agent layer 3 can be removed by a photolithography tech 
n1Que. 

0037 After the portion, positioned on the device 2a to be 
transferred, of the release agent layer 3 is thus removed, as 
shown in FIG. 4, the first Substrate 1 is stuck with a second 
substrate 4 on which an adhesive layer 5 is previously 
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formed in Such a manner that the devices 2 on the first 
substrate 1 face to the adhesive layer 5 on the second 
Substrate 4. 

0038. At the same time, only the device 2a to be trans 
ferred is irradiated with a laser beam from a back Surface 1a 
side of the first Substrate 1, to thereby peel the device 2a 
from the first substrate 1 by laser abrasion. If the devices 2 
are Semiconductor devices made from a nitride Semiconduc 
tor Such as a GaN based material, then nitrogen contained in 
the GaN based material is gasified at an interface between 
the device 2a and the first Substrate 1 by irradiation of the 
interface with the laser beam, whereby the device 2a is 
peeled from the first substrate 1. 
0039. The first substrate 1 is then separated from the 
Second Substrate 4. This state is shown in FIG. 5, in which 
only the device 2a to be transferred is transferred onto the 
adhesive layer 5 on the second substrate 4 by the effect of an 
adhesive force of the adhesive layer 5, to be thus transferred 
from the first Substrate 1 to the second Substrate 4. The 
remaining devices 2b are not peeled from the first Substrate 
1, and further, Since the release agent layer 3 having releas 
ability against the adhesive layer 5 remains, the remaining 
devices 2b are not transferred onto the adhesive layer 5. 
0040 According to the above-described device transfer 
method, only the device 2a to be transferred, from which the 
corresponding portion of the release agent layer 3 is 
removed, is Selectively, certainly transferred to the Second 
Substrate 4. The transfer operation is simple and efficient. 
Further, since the device 2a is fixed to the first Substrate 1 
until being buried in the adhesive layer 5 and is peeled from 
the first Substrate 1 by laser abrasion while being fixed in the 
adhesive layer 5, the positional accuracy of the device 2a is 
desirably kept. 

0041 AS application examples of the above-described 
device transfer method, a device array method and an image 
display unit production method, which are based on a 
two-step enlarged transfer method, will be described below. 
The two-step enlarged transfer method, which is applied to 
the device array method and the image display unit produc 
tion method, is carried out by transferring devices formed on 
a first Substrate at a high density onto a temporary holding 
member in Such a manner that the devices are Spaced from 
each other with a pitch larger than a pitch of the devices 
arrayed on the first Substrate, and further transferring the 
devices held on the temporary holding member onto a 
Second Substrate in Such a manner that the devices are 
Spaced from each other with a pitch larger than the pitch of 
the devices held on the temporary holding member. It is to 
be noted that two-step transfer is adopted in this embodi 
ment, however, multi-step transfer Such as three or more 
Step transfer can be adopted in accordance with a required 
enlargement ratio between the pitch of the devices arrayed 
on the first substrate and the pitch of the devices mounted on 
the Second Substrate. 

0042 FIGS. 6A to 6D show basic steps of the two-step 
enlarged transfer method. First, devices 12 Such as light 
emitting devices are densely formed on a first substrate 10 
shown in FIG. 6A. By densely forming devices, the number 
of devices to be produced per each Substrate can be 
increased, to reduce the cost of final products. AS the first 
substrate 10, there may be used any kind of substrate on 
which devices can be formed, Such as a Semiconductor 
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wafer, a glass Substrate, a quartz glass Substrate, Sapphire 
Substrate, or a plastic Substrate. The devices 12 may be 
directly formed on the first Substrate 10, or may be formed 
once on another Substrate and then arrayed on the first 
Substrate 10. 

0043. As shown in FIG. 6B, the devices 12 are trans 
ferred from the first substrate 10 onto a temporary holding 
member 11 shown by broken lines in the figure, and held on 
the temporary holding member 11. On the temporary hold 
ing member 11, the adjacent two of the devices 12 are spaced 
from each other, So that the devices 12 are arrayed in a 
matrix as a whole shown in the figure. To be more specific, 
the devices 12 are transferred onto the temporary holding 
member 11 in Such a manner as to be enlargedly spaced from 
each other not only in the X direction but also in the Y 
direction perpendicular to the X direction. The enlargement 
ratio between the pitch of the devices on the first substrate 
10 and the pitch of the devices on the temporary holding 
member 11 is not particularly limited, but may be deter 
mined, for example, in consideration of formation of resin 
portions and formation of electrode pads in the Subsequent 
steps. The devices 12 on the first substrate 10 can be all 
transferred from the first substrate 10 onto the temporary 
holding member 11 in Such a manner as to be enlargedly 
Spaced from each other. In this case, a size of the temporary 
holding member 11 along each of the X direction and the Y 
direction may be equal to or more than a value obtained by 
multiplying the number of the devices arrayed in each of the 
X direction and the Y direction by the pitch of the devices 
arrayed on the temporary holding member 11. In addition, 
part of the devices 12 on the first substrate 10 may be 
transferred onto the temporary holding member 11 in Such a 
manner as to be enlargedly Spaced from each other. It is to 
be noted that the transfer of the devices 12 onto the tempo 
rary holding member 11 is performed by making use of the 
device transfer method described with reference to FIGS. 1 
to 5 as will be described below. 

0044. After such a first transfer step, as shown in FIG. 
6C, covering of each of the devices 12, enlargedly Spaced 
from each other on the temporary holding member 11, with 
a resin and formation of an electrode pad on the resin block 
thus formed are performed. The covering of each device 12 
with the resin is performed for facilitating formation of the 
electrode pad for the device 12 and handling of the device 
12 in the Subsequent Second transfer Step. In order to prevent 
occurrence of a wiring failure in a final wiring Step per 
formed after the second transfer step as will be described 
later, the electrode pad is formed into a relatively large size. 
It is to be noted that the electrode pads are not shown in FIG. 
6C. A resin molded chip 14 formed by covering each device 
12 with a resin 13 is shown in FIG. 6C. The device 12 is 
located at an approximately central portion of the resin 
molded chip 14 in a plan view according to this embodi 
ment; however, the device 12 may be located at a position 
offset to one side or a comer of the resin molded chip 14. 
0.045. Subsequently, as shown in FIG. 6D, a second 
transfer Step is carried out. In this Second transfer Step, the 
devices 12, which are arrayed in the matrix on the temporary 
holding member 11 in the form of the resin molded chips 14, 
are transferred on a Second Substrate 15 in Such a manner as 
to be more enlargedly spaced from each other. Like the first 
transfer Step, the transfer of the devices 12 may be per 
formed by adopting Specific mechanical means using an 
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attracting jig or an actuator. Alternatively, the devices 12 
may be selectively transferred by coating the devices 12 
with a resin causing a reaction Such as Softening, curing, 
bridging, or deterioration due to heat or light, and locally 
irradiating Selected ones of the devices 12 with heat or light, 
to thereby peel or adhesively bond the selected devices 12. 
The transfer of the devices 12 may be performed by com 
bination of the thermal or optical means and the mechanical 
CS. 

0046 Even in the second transfer step, adjacent two of 
the devices 12 in the form of the resin molded chips 14 are 
more enlargedly spaced from each other, So that the devices 
12 are arrayed in a matrix as a whole as shown in the figure. 
To be more specific, the devices 12 are transferred in Such 
a manner as to be more enlargedly spaced from each other 
not only in the X direction but also in the Y direction. If the 
positions of the devices 12 arrayed in the Second transfer 
Step correspond to positions of pixels of a final product Such 
as an image display unit, then a pitch of the devices 12 
arrayed in the Second transfer Step is about integer times an 
original pitch of the devices 12 arrayed on the first Substrate 
10. ASSuming that an enlargement ratio between the pitch of 
the devices 12 held on the temporary holding member 11 and 
the pitch of the devices 12 arrayed on the first substrate 10 
is taken as “n” and an enlargement ratio between the pitch 
of the devices 12 arrayed on the second substrate 15 and the 
pitch of the devices 12 held on the temporary holding 
member 11 is taken as “m', a value E of the above-described 
about integer times is expressed by E=nxm. 

0047 The devices 12 in the form of the resin molded 
chips 14, which are more enlargedly Spaced from each other 
on the second substrate 15, are then subjected to wiring. The 
wiring is performed with care taken not to cause a connec 
tion failure by making use of the previously formed elec 
trode pads or the like. If the devices 12 are light emitting 
devices Such as light emitting diodes, then the wiring 
includes wiring to p-electrodes and n-electrodes. If the 
devices 12 are liquid crystal control devices, the wiring 
includes wiring to Selective signal lines, Voltage lines, 
alignment electrode films, and the like. 
0048. In the two-step enlarged transfer shown in FIGS. 
6A to 6D, covering of each device 12 with the resin and 
formation of each electrode pad can be performed by mak 
ing use of the Spacing between adjacent two of the devices 
12 after first transfer, and after Second transfer, wiring can be 
performed without occurrence of any connection failure by 
making use of the previously formed electrode pads and the 
like. Accordingly, it is possible to improve the production 
yield of the image display unit. Further, the two-step 
enlarged transfer method according to this embodiment 
includes the two Steps in each of which the devices are 
enlargedly Spaced from each other. By carrying out Such a 
plurality of enlarged transfer Steps, the number of transfer 
can be actually reduced. For example, assuming that an 
enlargement ratio between the pitch of the devices 12 on the 
temporary holding member 11 and the pitch of the devices 
12 on the first substrate 10 is taken as 2 (n=2) and an 
enlargement ratio between the pitch of the devices 12 on the 
second substrate 15 and the pitch of the devices 12 on the 
temporary holding member 11 is taken as 2 (m=2), the total 
transfer magnification becomes 2x2=4. To realize the total 
transfer magnification of 4, according to a one-step transfer 
method, the number of transfer (alignment) of the devices 12 
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from the first Substrate 10 to the second Substrate 15 
becomes 16 (=4) times. On the contrary, to realize the same 
total transfer magnification of 4, according to the two-step 
enlarged transfer method of this embodiment, the number of 
transfer (alignment) is obtained by adding a Square of the 
enlargement ratio of 2 in the first transfer step (that is, 2 =4) 
to a Square of the enlargement ratio of 2 in the Second 
transfer step (that is, 2 =4), and therefore, the number of 
transfer becomes 8 (=4+4). To be more specific, letting the 
enlargement ratioS in the first and Second StepS be “n” and 
“m', respectively, according to the two-step enlarged trans 
fer method, to achieve the total transfer magnification of 
nxm, the total number of transfer becomes (n^+mi) times; 
while according to one-step transfer method, to achieve the 
Same transfer magnification of nxm, the number of transfer 
becomes (n+m)=n-2+m. As a result, according to the 
two-step enlarged transfer method, the number of transfer 
can be made Smaller than that according to the one-step 
transfer method by 2nm times, thereby correspondingly 
Saving time and cost required for the production Step. This 
becomes more significant as the transfer magnification 
becomes larger. 
0049. In the two-step enlarged transfer method shown in 
FIGS. 6A to 6D, the device 12 is configured as a light 
emitting device or a liquid crystal control device; however, 
the device 12 is not limited thereto but may be a device 
Selected from a photoelectric transfer device, a piezoelectric 
device, a thin film transistor device, a thin film diode device, 
a resistance device, a Switching device, a micro-magnetic 
device, and a micro-optical device, or part of the device, or 
a combination thereof. 

0050 FIGS. 7A and 7B show a structure of a light 
emitting device as one example of a device used in this 
embodiment, wherein FIG. 7A is a sectional view of the 
device and FIG. 7B is a plan view of the device. The light 
emitting device shown in the figure is a GaN based light 
emitting diode formed, for example, on a Sapphire Substrate 
by crystal growth. In this GaN based light emitting diode, 
there occurs laser abrasion by irradiation of a laser beam 
passing through the Substrate, to generate a phenomenon in 
which nitrogen of GaN is evaporated, thereby causing film 
peeling at an interface between the Sapphire Substrate and a 
GaN based growth layer, with a result that device peeling 
can be easily performed. 

0051. The GaN based light emitting diode has a structure 
in which a hexagonal pyramid shaped GaN layer 32 is 
formed by selective growth on an under growth layer 31 
composed of a GaN based semiconductor layer. While not 
shown, an insulating film is formed on the under growth 
layer 31, and the hexagonal pyramid shaped GaN layer 32 
is formed from an opening formed in the insulating film by 
a MOCVD process or the like. The GaN layer 32 is a growth 
layer formed into a pyramid shape covered with an S-plane, 
that is, (1-101) plane when a principal plane of a Sapphire 
Substrate used at the time of growth is taken as a C-plane. 
The GaN layer 32 is a region doped with silicon. The tilt 
S-plane portion of the GaN layer 32 functions as a cladding 
portion of a double-hetero structure. An InCaN layer 33 
functioning as an active layer is formed in Such a manner as 
to cover the tilt S-plane of the GaN layer 32. A GaN layer 
34 doped with magnesium is formed on the InGaN layer 33. 
The GaN layer 34 doped with magnesium also functions as 
a cladding portion. 
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0052 The light emitting diode has a p-electrode 35 and 
an n-electrode 36. A metal material Such as Ni/Pt/Au or 
Ni(Pd)/Pt/Au is vapor-deposited on the GaN layer 34 doped 
with magnesium, to form the p-electrode 35. A metal mate 
rial Such as Ti/Al/Pt/Au is vapor-deposited in an opening 
formed in the above-described insulating film (not shown), 
to form the n-electrode 36. In the case of extracting an 
n-electrode from a back Surface Side of the under growth 
layer 31 as shown in FIG. 12, it is not required to form the 
n-electrode 36 on the front Surface side of the under growth 
layer 31. 

0053. The GaN based light emitting diode having such a 
Structure enables light emission of blue. In particular, Such 
a light emitting diode can be relatively simply peeled from 
the Sapphire Substrate by laser abrasion. In other words, the 
diode can be selectively peeled by Selective irradiation of a 
laser beam. In addition, the GaN based light emitting diode 
may have a structure in which an active layer be formed in 
a planar or Strip shape, or may be a pyramid with a C-plane 
formed on an upper end portion of the pyramid. The GaN 
light emitting diode may be also replaced with any other 
nitride based light emitting device or a compound Semicon 
ductor device. 

0054 Amethod of arraying light emitting devices will be 
described below with reference to FIGS. 8 through 17. As 
the light emitting device, the GaN based light emitting diode 
shown in FIGS. 7A and 7B is used. 

0055) First, as shown in FIG. 8, a plurality of light 
emitting diodes 42 are formed in a matrix on a principal 
plane of a first Substrate 41. A size of the light emitting diode 
42 is set to about 20 lum. The first substrate 41 is made from 
a material having a high permeability against a wavelength 
of a laser beam used for irradiation of the light emitting 
diode 42, for example, Sapphire. The light emitting diode 42 
is already provided with a p-electrode and the like but is not 
Subjected to final wiring. Grooves 42g for device isolation 
are formed to allow the light emitting diodes 42 to be 
isolated from each other. The grooves 42g are formed, for 
example, by reactive ion etching. Such a first Substrate 41 is 
opposed to a temporary holding member 44 for Selective 
transfer therebetween. 

0056. The selective transfer is performed by making use 
of the above-described device transfer method described 
with reference to FIGS. 1 to 5. Referring to FIG.9, a release 
agent layer 43 is formed to cover all the light emitting diodes 
42 on the first Substrate 41. As a release agent used for the 
release agent layer 43, there may be used a fluorine coat, a 
silicon resin, a water-soluble adhesive (for example, PVA), 
or polyimide. 

0057 Referring to FIG. 10, a portion, positioned on the 
light emitting diode 42 to be transferred, of the release agent 
layer 43 is removed, and the other portions, positioned on 
the light emitting diodes 42 not to be transferred, of the 
release agent layer 43 remain. The portion of the release 
agent layer 43 is removed by Selectively irradiating the 
portion with a laser beam, thereby removing the portion by 
laser abrasion, or removed by the photolithography tech 
nique. 

0.058 Referring to FIG. 11, an adhesive layer 45 is 
formed, via a release layer p, on a Surface, opposed to the 
first substrate 41, of the temporary holding member 44. As 
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the temporary holding member 44, there may be used a glass 
Substrate, a quartz glass Substrate, a Sapphire Substrate, or a 
plastic substrate. The adhesive layer 45 on the temporary 
holding member 44 may be made from an ultraviolet (UV)- 
curing type adhesive, a thermosetting type adhesive, or a 
thermoplastic type adhesive. AS one example, a quartz glass 
Substrate is used as the temporary holding member 44, 
which is coated with a UV-curing type adhesive layer to a 
thickness of about 20 um, to form the adhesive layer 45. 

0059) As shown in FIG. 11, after the alignment of the 
first Substrate 41 to the temporary holding member 44, the 
light emitting diode 42 to be transferred is irradiated with a 
laser beam from a back Surface of the first Substrate 41, and 
is peeled from the first substrate 41 by laser abrasion. Since 
the GaN based light emitting diode 42 is decomposed into 
Ga and nitrogen at an interface between the light emitting 
diode 42 and Sapphire, the light emitting diode 42 can be 
relatively easily peeled from the first substrate 41. The kind 
of the laser beam may be an excimer laser beam or a 
harmonic YAG laser beam. 

0060. The light emitting diode 42, which has been selec 
tively irradiated with a laser beam, is peeled from the first 
substrate 41 at the interface between the GaN layer and the 
first substrate 41 by laser abrasion, and is transferred to the 
opposed temporary holding member 44 in Such a manner 
that the p-electrode portion of the light emitting diode 42 is 
pieced in the corresponding adhesive layer 45. With respect 
to the remaining light emitting diodes 42, the release agent 
layer 43 remains on the diodes 42 and thereby the adhesive 
force of the adhesive layer 45 does not act on the diodes 42, 
and further the diodes 42 have been not irradiated with the 
laser beams, with a result that the remaining diodes 42 are 
not transferred onto the temporary holding member 44. It is 
to be noted that in the example shown in FIG. 11, only one 
light emitting diode 42 is Selectively irradiated with a laser 
beam; however, in actual, the light emitting diodes 42 
Spaced from each other with an n-pitch are irradiated with 
laser beams. With Such Selective transfer, the light emitting 
diodes 42 are transferred on the temporary holding member 
44 in Such a manner as to be enlargedly Spaced from each 
other with a pitch larger than the pitch of the diodes 42 on 
the first Substrate 41. 

0061. In the state that the light emitting diode 42 is held 
by the adhesive layer 45 of the temporary holding member 
44, a back Surface of the light emitting diode 42, which is 
taken as an n-electrode side (cathode electrode Side), is 
cleaned for removal of the resin (adhesive) therefrom. 
Accordingly, by forming an electrode pad 46 as shown in 
FIG. 12, the electrode pad 46 is electrically connected to the 
back Surface of the light emitting diode 42. 
0.062. As one example of cleaning of the adhesive layer 
45, the resin for the adhesive is etched with oxygen plasma 
and cleaned by irradiation of UV ozone. If the GaN based 
light emitting diode is peeled from the first substrate 41 
made from Sapphire by irradiation of a laser beam, Ga is 
deposited on the peeling plane. Such an element Ga must be 
etched with a NaOH containing water solution or dilute 
nitric acid. After that, the electrode pad 46 is patterned. At 
this time, the electrode pad on the cathode Side can be 
formed into a size of about 60 um Square. AS the electrode 
pad 46, there can be used a transparent electrode (ITO or 
ZnO based electrode) or a Ti/Al/Pt/Au electrode. In the case 
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of using a transparent electrode, even if the electrode largely 
covers the back Surface of the light emitting diode, it does 
not shield light emission, So that a patterning accuracy of the 
electrode may be low and further the size of the electrode 
can be made large, with a result that it is possible to facilitate 
the patterning process. 

0063 FIG. 13 shows a state in which after the light 
emitting diode 42 is transferred from the temporary holding 
member 44 to a second temporary holding member 47 and 
a via-hole 50 on an anode electrode (p-electrode) side is 
formed in the adhesive layer 45, an anode Side electrode pad 
49 is formed so as to be connected to the light emitting diode 
42 via the via-hole 50 and the adhesive layer 45 made from 
the resin is diced. As a result of dicing, grooves 51 for device 
isolation are formed, to isolate the light emitting diodes 42 
from each other. To isolate the light emitting diodes 42 
arrayed in a matrix from each other, the grooves 51 for 
device isolation have a planar pattern composed of a plu 
rality of parallel lines extending in the vertical and horizon 
tal directions. The bottom of each groove 51 for device 
isolation faces to the Surface of the Second temporary 
holding member 47. 

0064. A release layer 48 is formed on the second tempo 
rary holding member 47. The release layer 48 can be formed 
by using a fluorine coat, a Silicon resin, a water-Soluble 
adhesive (for example, PVA), or polyimide. The second 
temporary holding member 47 is exemplified by a so-called 
dicing Sheet composed of a plastic Substrate coated with an 
UV adhesive whose adhesive strength becomes weak at the 
time of irradiation of ultraviolet light. 

0065. In the process shown in FIG. 13, to transfer the 
light emitting diode 42 from the temporary holding member 
44 to the second temporary holding member 47, irradiation 
of an excimer laser beam is performed from a back Surface, 
on which the release layer p has been formed, of the 
temporary holding member 44. With this irradiation of the 
excimer laser beam, if the release layer p is made from 
polyimide, peeling occurs at an interface between polyimide 
and the quartz Substrate by abrasion of polyimide, whereby 
the light emitting diode 42 is transferred onto the Second 
temporary holding member 47. 

0066. In one example of the anode electrode forming 
process, the surface of the adhesive layer 45 is etched with 
oxygen plasma until the Surface of the p-electrode on the 
light emitting diode 42 is exposed. The via-hole 50 can be 
formed by using an excimer laser, a harmonic YAG laser 
beam, or a carbon dioxide laser beam. The diameter of the 
via-hole is set to about 3 to 7 um. The anode side electrode 
pad is made from Ni/Pt/Au or the like. The dicing process 
may be performed by using a general blade, and if a narrow 
cut-in width of 20 um or leSS is required, the dicing process 
may be performed by laser cutting. The cut-in width is 
dependent on the Size of the light emitting diode 42 covered 
with the adhesive layer 45 made from the resin in a pixel of 
an image display unit. AS one example, grooves are formed 
by an excimer laser beam, to form the chip shape. 

0067. After the release layer 48 provided on the second 
temporary holding means 47 is peeled by irradiation of an 
excimer laser beam, the light emitting diode 42 is then 
peeled from the second temporary holding member 47 by 
using mechanical means. FIG. 14 shows a state in which the 
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light emitting diodes 42 arrayed on the Second temporary 
holding member 47 are picked up by an attracting system 53. 
The attracting system 53 has attracting holes 55 opened in a 
matrix corresponding to a pixel pitch of an image display 
unit in order to collectively attract a number of the light 
emitting diodes 42. The attracting holes 55, each having an 
opening diameter of about 100 um, are arranged with a pitch 
of 600 um, and the attracting system 53 can collectively 
attract 300 pieces of the light emitting diodes 42. The portion 
of the attracting hole 55 is produced from Ni by electro 
forming, or forming a hole in a metal plate Such as a SUS 
plate 52 by etching. An attracting chamber 54 is formed at 
the depth of the attracting hole 55 formed in the metal plate 
52. The control of the pressure in the attracting chamber 54 
into a negative preSSure allows the attracting System 53 to 
attract the light emitting diode 42. Since each light emitting 
diode 42 is in a State being covered with the adhesive layer 
45 whose surface is nearly flatted, the selective attraction of 
the light emitting device 42 by the attracting System 53 can 
be facilitated. 

0068 FIG. 15 is a view showing a state in which the light 
emitting diode 42 is transferred to a second substrate 60. An 
adhesive layer 56 is previously formed on the second 
Substrate 60. By curing a portion, positioned under the light 
emitting diode 42, of the adhesive layer 56, the light emitting 
diode 42 can be fixedly arrayed on the second substrate 60. 
At the time of this mounting, the pressure of the attracting 
chamber 54 of the attracting system 53 becomes high, to 
release the attraction of the light emitting diode 42 to the 
attracting system 53. The adhesive layer 56 is made from an 
UV-curing type adhesive, a thermosetting adhesive, or a 
thermoplastic adhesive. The light emitting diodes 42 thus 
arrayed on the Second Substrate 60 are more enlargedly 
Spaced from each other with a pitch larger than a pitch of the 
light emitting diodes 42 held on each of the temporary 
holding members 43 and 47. An energy for curing the resin 
of the adhesive layer 56 is given from the back surface of the 
Second Substrate 60. A portion, positioned under the light 
emitting diode 42, of the adhesive layer 56 is cured by using 
ultraviolet light if the adhesive layer 56 is made from an 
UV-curing type adhesive, or using a laser beam if the 
adhesive layer 56 is made from a thermosetting adhesive; or 
the portion of the adhesive layer 56 is melting by laser 
irradiation if the adhesive layer 56 is made from a thermo 
plastic adhesive, to be bonded to the light emitting diode 42. 
0069. An electrode layer 57, which also functions as a 
shadow mask, is disposed on the second substrate 60. In 
particular, a black chromium layer 58 is formed on a Surface, 
on the Screen Side, that is, on the viewer Side, of the electrode 
layer 57. This makes it possible to improve the contrast of 
an image, and to increase an energy absorption efficiency at 
the black chromium layer 58 and hence to early cure a 
portion, selectively irradiated with a beam 73, of the adhe 
sive layer 56 (or to early melt the portion, selectively 
irradiated with a beam 73, of the adhesive layer 56, if the 
adhesive layer 56 is made from a thermoplastic adhesive). If 
the adhesive layer 56 is made from an UV-curing type 
adhesive, the portion, corresponding to the light emitting 
diode 42 to be transferred, of the adhesive layer 56 is 
irradiated with ultraViolet light having an energy of about 
1000 m.J/cm. 
0070 FIG. 16 is a view showing a state in which light 
emitting diodes 42, 61, and 62 of three colors, that is, RGB 
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are arrayed on the second substrate 60 and are coated with 
an insulating layer 59. By mounting each of the light 
emitting diodes 42, 61, and 62 on the second substrate 60 at 
a position shifted to a position of a desired color, a pixel 
composed of the light emitting diodes 42, 61 and 62 of the 
three colors can be formed with a pixel pitch fixed. The 
insulating layer 59 may be made from a transparent epoxy 
adhesive, an UV-curing type adhesive, or polyimide. The 
shapes of the light emitting diodes 42, 61, and 62 of three 
colors are not necessarily identical to each other. In the 
example shown in FIG. 16, the light emitting diode 61 of 
red, which has a structure having no hexagonal pyramid 
shaped GaN layer, is different in shape from each of the 
other light emitting diodes 42 and 62; however, in this stage, 
each of the light emitting diodes 42, 61, and 62 has been 
already covered with the adhesive layer 45 made from the 
resin to be formed into the resin molded chip, and therefore, 
the light emitting diodes 42, 61, and 62 can be handled in the 
Same manner irrespective of the difference in device Struc 
ture. 

0071 FIG. 17 is a view showing a wiring forming step, 
in which openings 65, 66, 67,68, 69, and 70 are formed in 
the insulating layer 59, and wiring portions 63, 64, and 71 
for connecting electrode pads of anodes and cathodes of the 
light emitting diodes 42, 61, and 62 to the electrode layer 57 
for wiring on the second substrate 60 side are formed. Since 
the areas of the electrode pads for each of the light emitting 
diodes 42, 61, and 62 (for example, the electrode pads 46 
and 49 for the light emitting diode 42) are large, the shapes 
of the openings, that is, Via-holes can be made large, and also 
the positioning accuracy of each Via-hole may be rough as 
compared with a via-hole directly formed in each light 
emitting diode. When each of the electrode pads 46 and 49 
has a size of about a 60 um Square, the Via-hole having a 
diameter of about 20 um can be formed. The via-holes are 
of three kinds connected to the wiring Substrate, the anode 
electrode, and the cathode electrode. The depth of each 
Via-hole is optimized by controlling the pulse number of a 
laser beam depending on the kind of the Via-hole. A pro 
tective layer is then formed on the wiring, to accomplish a 
panel of an image display unit. The protective layer may be 
made from the transparent epoxy adhesive used for the 
insulating layer 59 shown in FIG. 16. The protective layer 
is heated to be cured, to perfectly cover the wiring. After 
that, a driver IC is connected to the wiring located at the end 
portion of the panel, to produce a drive panel. 
0072. In the above-described method of arraying light 
emitting devices, Since the light emitting diodes 42 are 
already enlargedly spaced from each other on the temporary 
holding member 43, the relatively large electrode pads 46 
and 49 can be provided by making use of the large pitch of 
the devices 42, and Since the wiring is performed by making 
use of the relatively large electrode pads 46 and 49, even if 
the Size of the final unit is significantly large as compared 
with the device size, the wiring can be easily formed. Also, 
according to the method of arraying light emitting devices in 
this embodiment, Since each light emitting device is covered 
with the cured adhesive layer to be formed into a resin 
molded chip, the electrode pads 46 and 49 can be accurately 
formed on the flat Surface of the resin-molded chip and can 
extend over a region of the resin-molded chip wider than the 
device size, So that the handling of the electrode pads 46 and 
49 at the time of transfer using the attracting jig in the Second 
transfer step can be facilitated. Further, at the time of transfer 
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of each light emitting diode 42 to the temporary holding 
member 43, the light emitting diode 42 can be relatively 
easily peeled by making use of decomposition of the GaN 
based material into Ga and nitrogen at the interface between 
GaN and Sapphire, and therefore, the light emitting diode 42 
can be certainly transferred by the effect of the above 
described abrasion in combination with the effect of selec 
tive removal of the release agent layer 43. 
0073. As described above, according to the device trans 
fer method of the present invention, selective transfer of 
light emitting devices can be certainly performed. To be 
more specific, only a light emitting device, from which a 
release agent has been removed, can be readily transferred 
to a second substrate side by the combination of the effect of 
an adhesive force of an adhesive and the effect of peeling the 
device from a first Substrate side by laser abrasion. Such 
transfer of the light emitting devices from the first substrate 
Side to the Second Substrate side can be simply, efficiently, 
and accurately performed. 
0.074 According to the device array method of the 
present invention, Since the method is carried out by making 
use of the above-described device transfer method, it is 
possible to efficiently, certainly transfer light emitting 
devices, and to Smoothly perform enlarged transfer by 
transferring the light emitting devices from a first Substrate 
Side to a Second Substrate Side in Such a manner that the 
devices are enlargedly Spaced from each other on the Second 
Substrate Side with a pitch larger than a pitch of the devices 
on the first Substrate side. 

0075 Similarly, according to the image display unit pro 
duction method of the present invention, it is possible to 
transfer light emitting devices, which have been densely 
formed, that is, finely formed with a high degree of inte 
gration on a first Substrate, onto a Second Substrate and 
re-array the devices thereon in Such a manner that the 
devices are enlargedly spaced with each other with a pitch 
larger than a pitch of the devices on a first Substrate Side by 
making use of the above-described device transfer method, 
and hence to produce an accurate image display unit with a 
high productivity. 

0076 While the preferred embodiments of the present 
invention have been described using Specific terms, Such 
description is for illustrative purposes only, and it is to be 
understood that changes and variations may be made with 
out departing from the Spirit or Scope of the following 
claims. 

0077. 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. 

The invention is claimed as follows: 
1. A device transfer method of transferring a plurality of 

devices arrayed on a first Substrate to a Second Substrate, 
comprising the Steps of: 

covering Said plurality of devices on Said first Substrate 
with a release agent; 

Jan. 22, 2004 

Selectively removing a portion of the release agent posi 
tioned on a device to be transferred; 

placing Said first Substrate on a Second Substrate in Such 
a manner that Said devices arrayed on Said first Sub 
Strate face an adhesive layer previously provided on 
Said Second Substrate; 

irradiating Said device from which the release agent has 
been removed from a back side of said first Substrate; 
and 

peeling Said Second Substrate from Said first Substrate. 
2. A device transfer method according to claim 1, wherein 

the removal of the portion of the release agent positioned on 
Said device to be transferred is performed by laser abrasion. 

3. A device array method of re-arraying a plurality of 
devices, which have been arrayed on a first Substrate, onto 
a Second Substrate, comprising: 

a first transfer Step of transferring Said devices from Said 
first Substrate to a temporary holding member in Such 
a manner that Said devices are enlargedly spaced from 
each other on Said temporary holding member with a 
pitch larger than a pitch of Said devices when arrayed 
on Said first Substrate, and holding Said devices on Said 
temporary holding member; and 

a Second transfer Step of transferring Said devices held on 
Said temporary holding member to a Second Substrate in 
Such a manner that Said devices are more enlargedly 
Spaced from each other on Said Second Substrate with a 
pitch larger than a pitch of Said devices when held on 
Said temporary holding member; 

wherein Said first transfer Step further comprises the Steps 
of: 

covering Said plurality of devices on Said first Substrate 
with a release agent; 

Selectively removing a portion of the release agent 
positioned on a device to be transferred; 

placing Said first Substrate on Said temporary holding 
member in Such a manner that Said devices arrayed 
on Said first Substrate face an adhesive layer previ 
ously provided on Said temporary holding member; 

irradiating Said device from which the release agent has 
been removed from a backside of said first Substrate; 
and 

peeling Said temporary holding member from Said first 
Substrate. 

4. A device array method according to claim 3, wherein in 
Said first transfer Step, the enlarged pitch of Said devices held 
on Said temporary holding member is as large as about an 
integer multiple of the pitch of Said devices arrayed on Said 
first Substrate; and 

in Said Second transfer Step, the enlarged pitch of Said 
devices arrayed on Said Second Substrate is as large as 
about an integer multiple of the pitch of Said devices 
held on Said temporary holding member in Said first 
transfer Step. 

5. A device array method according to claim 3, wherein 
Said device is a Semiconductor device made from a nitride 
Semiconductor. 
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6. A device array method according to claim 3, wherein 
Said device is a device Selected from a light emitting device, 
a liquid crystal control device, a photoelectric transfer 
device, a piezoelectric device, a thin film transistor device, 
a thin film diode device, a resistance device, a Switching 
device, a micro-magnetic device, and a micro-optical 
device, or part of Said device. 

7. An image display unit production method for producing 
an image display unit in which light emitting devices are 
arrayed in a matrix, comprising: 

a first transfer Step of transferring light emitting devices 
from a first Substrate to a temporary holding member in 
Such a manner that Said light emitting devices are 
enlargedly Spaced from each other on Said temporary 
holding member with a pitch larger than a pitch of Said 
light emitting devices when arrayed on Said first Sub 
Strate, and holding Said light emitting devices on Said 
temporary holding member; and 

a Second transfer Step of transferring Said light emitting 
devices held on Said temporary holding member to a 
Second Substrate in Such a manner that Said light 
emitting devices are more enlargedly Spaced from each 
other on Said Second Substrate with a pitch larger than 
a pitch of Said light emitting devices when held on Said 
temporary holding member; and 

Jan. 22, 2004 

a wiring formation Step for forming wiring connected to 
Said light emitting devices, 

wherein Said first transfer Step further comprises the Steps 
of: 

covering Said plurality of light emitting devices on Said 
first Substrate with a release agent; 

Selectively removing a portion of Said release agent 
positioned on a light emitting device to be trans 
ferred; 

placing Said first Substrate on Said temporary holding 
member in Such a manner that Said light emitting 
devices arrayed on Said first Substrate face an adhe 
Sive layer previously provided on Said temporary 
holding member; 

irradiating Said light emitting device from which the 
release agent has been removed from a back Side of 
Said first Substrate; and 

peeling Said temporary holding member from Said first 
Substrate. 


