1 DESCRIPTION Title of |Invention METHOD OF MANUFACTURE
LI GHT- EM TTI NG ELEMENT AND 5LI GHT- EM TTI NG ELEMENT MANUFACTURED

THEREBY Techni cal Field [0001] The present invention
relates to a nethod of manufacturing a light-emtting 10el enent and a
light-emtting el enent manufactured by the method. Priority is

cl ai med on Japanese Patent ApplicatPBCRETION0- 067959, filed March
24, 2010, the content of which is incorporated herein by reference.
Background Art 15[ 0002] In recent years, light-emtting

el ements including a conpound sem conductor |ayer having a

sem conductor |ayer and a light- enqﬁkhﬁgnhgﬂgﬁ have cone into
practical use and have been used for illumnation devices or the
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range fromvisible light to ultraviolet |light conpared to group I11-V
conpound sem conductors in the related art. Furthernore, in addition
to this, group Il nitride sem conductors are al so excellent in other

sem conducfedhnihbFakt eri stics, and are 25expected to be w dely used
inthe LED field in the future.
[0001]
The present invention relates to a method of manufacturing a light-emitting
10 element and a light-emitting element manufactured by the method.

Priority is claimed on Japanese Patent Application No. 2010-067959, filed

March 24, 2010, the content of which is incorporated herein by reference.

Background Art
15 [0002]

In recent years, light-emitting elements including a compound semiconductor
layer having a semiconductor layer and a light-emitting layer have come into practical
usc and have been used for illumination devices or the like. As these light-emitting
devices, group III nitride semiconductors such as blue light-emitting elements and

20 ultraviolet light-emitting elements may be mentioned.

Group III nitride semiconductors are excellent in light-emitting efficiency in a
wide range from visible light to ultraviolet light compared to group III-V compound
semiconductors in the related art. Furthermore, in addition to this, group III nitride
semiconductors arc also excellent in other semiconductor characteristics, and are

25  expected to be widely used in the LED field in the future.



2 [0003] Goup Il nitride sem conductors are produced on
substrates by a netal organi c chem cal vapor deposition (MOCVD)

nmet hod, but due to a problemof a lattice matching property, only
sapphire glass is put into practical usg as each of the substrates.
In 5 light-emtting elenents of a face-up or flip-chip type in which
sapphire gl ass i[800i3ed as the substrate in the related art, there is
a problemin that since sapphire glass is very hard, advanced

technol ogy is nexessdl yittide déicfdiiches stdplodated dlflhfbsﬂreﬂés! ¥y dumdtalorganic
pi eces, or since the sapphire glass has poor thermal conductivity, a

heat di ssi SRR i Ll
sem conduc@%&iﬁpvﬁbpg%&gggw 10[ D304] %@&6 tH ° 5%& g) rf atl%ltgﬂé %{atcgﬁlg
above-described
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asupp rting base thro Xin e andthe phire glass is
peel ed Sof fhgglpe 1ng 8 megfrstoaf&f °¢-8 ﬁ’ﬁ%%hlpéyPﬁ %Wb’é’g&al% gss 1s used as
Documnent 1%4 In this method, when peeling off 15 the rou 11

nitride sé @tb’ﬁ'fd%t@tﬂb?helfal?'@d afty Bere He pselpporin ithag sives sappsirp slesy 8 yieguleard,
fromthe fixing |layer remains on the group Il nitride sem conductor

| ayer or tadearsugpehhology basesssaryctoaekivida ghepsubsiests ints indiersslgpiycesOor since
renove the residue. Citation List 20 Patent Docunent [0005] [ Patent
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No. 2009-5469 3 Techni cal Problem

generated in a group I nitride semiconductor layer, is poor.
10 [0004]
In consideration of the above-described problem, a method in which the group
[I nitride semiconductor layer that is formed on the sapphire glass is fixed to a
supporting base through a fixing layer, and the sapphire glass is peeled off by a laser
lift-off technique is disclosed (Patent Document 1). In this method, when peeling off
15 the group III nitride semiconductor layer from the supporting base, since residue from the
fixing layer remains on the group Il nitride semiconductor layer or the supporting base, a

cleaning process is necessary to remove the residue.

Citation List
20 Patent Document
[0005]
[Patent Document 1]  Japanese Unexamined Patent Application, First

Publication No. 2009-54693

25  Summary of Invention



[ 0006] An object of the invention is to provide a nethod of
manufacturing a light-emtting elenment, in which residue froma
fixing resin layer is less likely to be left 5 on a group II

nitride sem conductor |ayer and a supponting base in the case of

manuf acturing the light-emtting elenent by a |laser lift-off

t echni que. TéahnichEfnobleey anot her obj ect of the invention is to provide
a highly reliable light-emtting elenent that is nmanufactured by the
met hod of the pr%saﬂt i nvention. 10Solution to Problem [0007]

The above-descri bed objects nay be achi eved by techni ques descri bed

in the followi ngaf 1pit@ §Pkhe (ikderfiolBishag p?éviﬁ@rﬂjfrﬁgthgcg ic?gll}ﬁiqn%%wtgrmg a

light-emtting elenent including: a first process

conmpound sgmi.conduct or | ayer .i.ncl udj ng. sem_conductor | ayers .and . a

1 ght - e ¢ CARG TG TERh e ST . L BE bRy b e LRy 6 be lef
form ng an electrodﬁ on the conmpound sem conductor |ayer; a third
process of ®adh&FiuRg!lh HHEe neamigonerpla abiRd @ simmgTiaigs ibRsel Hy die @aseqof
thermal | y deconposable fixing resin |ayer-attached supporting base in
whi ch t he mhvefasihtine desc baicsmibling Elexienigby esiasel hfterff itechhiguere dfwthettnere,
20 supporting base, and the conpound sem conductor |ayer; a fourth

process of aroklieadbiti ofxha iswnfiae & ©fprovide ghipkiNn reliabkt light- @mittig efeniesit that
opposite to a surface on which the conpound sem conductor |ayer is

formed, w &hdnasRiuréd Bthe SR $0hO BREerdt A& cAfiGM h substrate and the
conpound sem conductor” | ayer away from each other; a fifth process of

thermal |y deconposing the thermally deconposable fixing resin | ayer
so as to peel the compound 25sem conductor |ayer fromthe supporting

base Y; <and | xt.h_process of dividing the 4 conpound

senmi ¢ duc%i#nW§@§$0WﬁWo i ndi vi dual pi eces. (2) The net hod
according to (1), wherein the sem conductor |ayers may be an n-type
sem conduct or Idp@qnand a p-type sem conductor | ayer. (3)
The nethod according to (1) or (2), wherein the growmh substrate may
be 5Smade of sappHieraogt-dsssribed objects may be achieved by techniques described in the

following (1) to (9).
(I) A method of manufacturing a light-emitting element including: a first
15 process of forming a compound semiconductor layer including semiconductor layers and
a light-emitting layer on a growth substrate; a second process of forming an electrode on
the compound semiconductor layer; a third process of adhering a thermally
decomposable fixing resin layer of a thermally decomposable fixing resin layer-attached
supporting base in which the thermally decomposable fixing resin layer is formed on the
20 supporting base, and the compound semiconductor layer; a fourth process of irradiating a
surface of the growth substrate, which is opposite to a surface on which the compound
semiconductor layer is formed, with laser light so as to peel the growth substrate and the
compound semiconductor layer away from each other; a fifth process of thermally
decomposing the thermally decomposable fixing resin layer so as to peel the compound

25  semiconductor layer from the supporting base away; and a sixth process of dividing the



(4) The nethod according to any one of (1) to (3), wherein a
tenperature to thermally deconpose the thermally deconposabl e fixing
resin layer in the fifth process may be 50 to 500C (5) The
met hod according to any one of (1) to (4), wherein the thermally 10
deconposabl e fixing resin layer nmay contain at |east one thermally
deconposalkbeppesd sendosrpionentayseinecindtiduabpiceesgr oup consi sting of a
pol ycar bonat e- based resin, a pol yester-based resin, a pol yam de-based
resin, a polyi mgetRasRthotstddingd B, abiesin RRS §GnitO&Riubtor dayers may be an
pol yur et hane- based resin, and a norbornene-based resin.

(6) Thfl ;‘%ti@gg s&ﬁﬁQﬁdgjgﬂg lziljgr e gﬁ%peoien{ié&ndh&gé ﬁger. wherein the

t her ma ecorrposh hsljn C gnent may po:cycar bonat e- based
in. T .
Wher6i n the t hel WIS THUBEBGRA T | hg 2 SURrSR Sy P LBER froy be

phot oaci d generator . (8) The nethod according to any one of
(5) tod(7)madgod sEPRITE ESHo| ycar bonat e- based resin may include at

| east one kind of structure unit selected froma 20group consisting
of propyl ene cafbohbe ecthodcicohating tnenxandohit)eto Gt wherie T terhEnatte, to
and nor bornane carbonate. (9) Alight-emtting el ement

manuf act urkgmally deeormmisb ek deeaslti dgohpositye GRdgatsif 1dyet dn (1) fifth process
[ 0008] According to the present invention, it is possible to
provi de a hogh efsoppuf acturing a light-emtting el ement, in which
residue froma fixing resin layer is less likely to be left on a

roup Il nitri m conduct or .l ayer and a rti ase jn the .5
Onee of  manuf actil 10 TRES AR o Fg Ol Stdnt by th WHEER 1 hogk
techni que. Furthernore, according to the present invention, it is )
possi BPe tdscqsrppsnble fixing psinglaye map pentpingh deashprg thagnallyedasampoggbicogesin

Descri ption of Draw ngs
component selected from a group consisting of a polycarbonate-based resin, a

polyester-based resin, a polyamide-based resin, a polyimide-based resin, a
polyether-based resin, a polyurethane-based resin, and a norbornene-based resin.
(6) The method according to any one of {1) to (5), wherein the thermally
15 decomposable resin component may be a polycarbonate-based resin.
(7) The method according to any one of (1) to (6), wherein the thermally
decomposable fixing resin layer may contain a photoacid generator.
(8) The method according to any one of (5) to (7), wherein the
polycarbonate-based resin may include at least one kind of structure unit selected from a
20 group consisting of propylene carbonate, cyclohexylene carbonate, butylene carbonate,
and norbornane carbonate,
(9) A light-emitting element manufactured by the method according to any one

of (1) to (8).

25  Advantageous Effects of Invention



10[ 0009] FIG 1 is a schematic |ongitudinal cross-sectiona
view illustrating an enbodi ment of a light-emtting elenent of the
present invention. FIG 2 is a schematic |ongitudina
cross-sectional viewillustrating an enbpdi nent of the light-emtting
el ement of the present invention. 15FIG 3 is a schenmatic

| ongi tudi nal cro®o8ectional viewillustrating an exanple of a nethod
of manufacturing the light-emtting elenent of the present invention.

FIG 4is a SCheﬂEddr@in%%gﬂerﬁieE@h iBUSDnS YCHd PHRILIY 118VWhrbhidE St MAdthRY of
the exanple of the nethod of manufacturing the light-emtting el ement
O oua soes PAGAAHD L oFh Achpe s AL ORI by gy s s
o ey ke PRl e b B TRl PP SR bR b8 e
of manufacturing a light-emtting el enent of the present 25invention
and t he | i iS¢ - 8hi PR teingehe %&qﬁt%ﬁ’éﬁgﬁmeﬂt neert i lgserwiifirothetechnique.

described in 6 detail besed on an appropriate enbodi mrent shown in
t he att achBerthgrzaien gecordig®tolthe present invention, it is possible to provide a highly reliable

light-emitting element.

Brief Description of Drawings
10 [0009]
FIG. 1 is a schematic longitudinal cross-sectional view illustrating an
embodiment of a light-emitting element of the present invention.
FIG. 2 is a schematic longitudinal cross-sectional view illustrating an
embodiment of the light-emitting element of the present invention.
15 FIG. 3 is a schematic longitudinal cross-sectional view illustrating an example of
a method of manufacturing the ight-emitting element of the present invention.
FIG. 4 is a schematic longitudinal cross-sectional view illustrating the example
of the method of manufacturing the light-emitting element of the present invention.
FIG. 5 is a schematic longitudinal cross-sectional view illustrating the example

20 of'the method of manufacturing the light-emitting element of the present invention.

Description of Embodiments
[0010]
Hereinafter, a method of manufacturing a light-emitting element of the present

25  invention and the light-emitting element of the present invention will be described in



FIGS. 1 and 2 are longitudinal cross-sectional views illustrating an
exanple of a light-emtting elenment that is manufactured by the

met hod of manufacturing 5 light-emtting elenents of the present
invention. In addition, in the follow ng description, an upper side
and a lower side in FIGS. 1 and 2 are referred to as "over" and
"under", rdespldetéd/@l yn afpofiikRle dnbidiintatadovhinntheatteshedtdraOlgs hown in
FIG 1 includes a conpound 10 sem conductor layer 1 in which a p-type
sem conductor | aygni20, a light-emtting layer 30, and an n-type

sem conductor |ayer 10 are lamnated in this order. An n-type

el ectrode 50 an@lés,p]i%ﬁ[cg% 81%![ lﬁgéil{od_agﬁl éx%sé‘-Ee%ti‘B8@%@%5?@]%1&?&&@%8%5%8@ ofa

sem conduct or | ayer ype sem condu ayer

respecti vel 13] 15A Jight-emtti el nt . 200 shown jin FlI 2.
i ncl udes 51%@“8%’??{%%@1@@8% CORfdUEt Gy edink?yn Whi 5‘??%?‘1% Opf trﬂ}ad‘é‘%‘:turmg
sem conductor |ayer 20, the |light-emtting |ayer 30, .and the n-t}/pe_
seni coﬁdudtgéﬂe—em&%}@g clemeite ¢l iindreseny Anyentisnor der additien, nin yhe following
el ectrode 50 and the p-type electrode 40 are formed over the n-type
seni conduckesariptiayem Wpenside amble fowdneide-it ¥ p@S skaidcd aduefeored tagetova), and
respectively. 20[ 0014] The n-type sem conductor |ayer 10 and

the p-typeusdn’ cegdudicdy. | ayer 20 are not particularly limted, but a
known sem conductor material such as a GaN-based single crystal, a
GaP- based si ngl To(grzystal, or a GaAs-based single crystal may be used
as a material theredof Anong these, it is preferable to use the

GaN- based singl g crystal..tha y Sl gr.OW- n.epitaxial
growt h manner o%\ aﬁ%'E}G&g(t:ﬁélEofgleﬁl%gfom Sy&%gt tma}tl\i:efd((]a(it %c@a(%gh?rgoraﬁj%ugg
%material [ ed for the

sybstrlt_esor.th Iikle%_{ml{h tha5|s. €
i ght ‘8ni SETHGPFU 2 0 {BtehaPHYREICIHFQPARFIRT davar 2Bha lighismmpifting layer
t hereof include a GaN-based sem conductor such as InsGat., N
(0<S<0. 3) 30, and an n-type semiconductor layer 10 are laminated in this order. An n-type
electrode 50 and a p-type electrode 40 are formed under the n-type semiconductor layer
10 and the p-type semiconductor layer 20, respectively.
[0013]

15 A light-emitting element 200 shown in FIG 2 includes the compound
semiconductor layer 1 in which the p-type semiconductor layer 20, the light-emitting
layer 30, and the n-type semiconductor layer 10 are laminated in this order. The n-type
electrode 50 and the p-type electrode 40 are formed over the n-type semiconductor layer
10 and under the p-type semiconductor layer 20, respectively.

20 [0014]

The n-type semiconductor layer 10 and the p-type semiconductor layer 20 are
not particularly limited, but a known semiconductor material such as a GaN-based single
crystal, a GaP-based single crystal, or a GaAs-based single crystal may be used as a

material thereof. Among these, it is preferable to use the GaN-based single crystal that

25  may easily grow in an epitaxial growth manner on a surface of a growth substrate (a



5 1n addition, the light-emtting |ayer 30 includes a quantum wel |

| ayer including a barrier layer in which a bandgap is wde and a wel |
| ayer in which the bandgap is narrow. The quantum wel | |ayer may be
any one of a single quantumwel|l layer GSQN or a nultiple quantum
well layer (MQY. The thickness of the barrier layer is not

parti cul ar $apphirargihedsubkinitte apghe dikeyrately 5 10 to 15 nmis preferable.
In addition, it is preferable that the thickness of the well |ayer be
approxi mately 2 91400 nm Furthernore, the total thickness of the
light-emtting layer 30 is not particularly limted, but

oDPTOXL TR el Y 250t 4 bW i OOLSL, TOR PSRl s

is used in the p-type electro 0

but exanpl.es thergof, ingl.ude,el al ,copper ., a copper-tungsten.
ooy andbireanp B8 o ibIRaee SR hea ReRhdicE HRRRs IeentiEs<03)
excellent in thermal conductivity, is preferable. In addition, the
p-t ype ‘el eétqdddongtherhght-erutingdaysr 36 éerludey arquan@mawplh layee inciuseg a bagier
a material that is used for the seed layer, a nmetal such as titanium
may be nengyonedvhicngbasigap mawleizal atvadt layer msedch the Hahdgdpar mineow. The
| ayer, a netal such as tantalum 20 may be nentioned. [0017]

The n-typeqaheet velleaywd sy HeQinyRae of @Witlé Yudriifh veg, Iaﬁ#gSQWﬁéﬁa ﬁiuktgﬁie
formed by lam nating chrome, alum num titanium or gold nay be use

for the n-dypeineleBidyeABVBAy).and the n-type el ectrode 50 may be
formed by a known sputtering nmethod or deposition 25nethod. 8 [0018]

AL R RSB B ol SRR Sl
Li ght _l%m tt%ilg%mE{seprrrgfg%a%ie. In addition, it is preferable that the thickness of the well layer be
approximately 2 to 100 nm. Furthermore, the total thickness of the light-emitting layer
30 is not particularly limited, but approximately 25 to 150 nm is preferable.
[0016]
The material that is used in the p-type electrode 40 is not particularly limited,
15 but examples thereof include elemental copper , a copper-tungsten alloy, and the like.
Among these, the elemental copper, which is excellent in thermal conductivity, is
preferable. In addition, the p-type electrode 40 may include a seed layer and a barrier
layer. As a material that is used for the seed layer, a metal such as titanium may be
mentioned, and as a material that is used for the barrier layer, a metal such as tantalum
20  may be mentioned.
[0017]
The n-type electrode 50 is not particularly limited, but a thin film formed by
laminating chrome, aluminum, titanium, or gold may be used for the n-type electrode 50,
and the n-type electrode 50 may be formed by a known sputtering method or deposition

25  method.



Hereinafter, a first enbodi nent of a nethod of manufacturing a
light-emtting elenment to obtain the light-emtting el enent 100 wil |
be described with reference to FIGS. 3 to 5. In addition, an upper
side and a lower side in FIGS. 3 to 5 age referred to as "over" and
"under", respectively. 10<First Enbodi nent> [0020] [First Process]
(A-1) First, as[sfigw in FIG (3-a), the conpound sem conductor |ayer
1is formed by lamnating the n-type sem conductor |ayer 10, the

light-emtting laygh- é%ttu?é‘@lelq?én’@eld@’ EIYcR»@n %ﬁ”FIQP“ldlﬂﬁJyOBehﬁXﬁ{fac%}e@n fék
growth substrate 60 in thi's order. [0021] his time, since

t he substra [ 0_and t pe sem conduct or Iayer 10 are

signifi canf{ %i’ ﬁ%ﬁgﬂ%ﬁ@%b&%’l attice constant, it is preferable to
forma buffer ﬁ which has an intermediate lattice constant

bet ween those o lt% substrate 60 and the n-type 20 sem conduct or

| ayer 10, on the substrate 60 in advance. Due to this, the
crystaPlinity of<Mpaufactiyisg of baghidhaiingdelemayier may be inproved. A
material that is used for the buffer layer is not particularly
l'imted, but inHerdagferwhére eantodppdnt rod agnethed o bstnéitcering aibgld-aastting
the substrate, AN or Al GaN may be nentioned as the material. [0022]

25A et hodtl@hent @F btag tﬁfhﬁ%ﬁi AR SRIHGON00 GEIPbe B EbedRith tdTerence to FIGS.
light-emtting | ayer and the p-type sem conductor |layer 20 is

ot hod,  MEEVD (s A SRR B A G BP0 R =
(nol ecul ar, bea Ri t Xy net hod HVPE (hydri de vapor phase epitaxy
nmet hod) , afdt ﬁgg B?JQ’PGQ D, which is capable of easily

cont roI ling the film hi.ckne i referable. [0023
I ng Fln'st Em%oclhment 5s, 1S P [ ]
[0020]

[First Process]

(A-1) First, as shown in FIG (3-a), the compound semiconductor layer 1 is
formed by laminating the n-type semiconductor layer 10, the light-emitting layer 30, and

15  the p-type semiconductor layer 20 on a growth substrate 60 in this order.

[0021]

At this time, since the substrate 60 and the n-type semiconductor layer 10 are
significantly different in a lattice constant, it is preferable to form a buffer layer, which
has an intermediate lattice constant between those of the substrate 60 and the n-type

20 semiconductor layer 10, on the substrate 60 in advance. Due to this, the crystallinity of
the n-type semiconductor layer may be improved. A material that is used for the buffer
layer is not particularly limited, but in a case where a sapphire glass substrate is used as
the substrate, AIN or AIGaN may be mentioned as the material.

[0022]

25 A method of forming the n-type semiconductor layer 10, the light-emitting layer



The grow h substrate 60 is not particularly limted, and exanpl es

t hereof include a sapphire glass substrate, a GaAs substrate, a
silicon substrate, and the |ike, but sapphire glass substrate, which
is capable of easily growing a semicondgctor layer in an epitaxial
10growt h manner, is preferable. [0024] (B-1) Next, as shown in
FI G (3-b)30,gmdothe sp-Bipeaseeidcokinedr ilayet 26 Bonpopsnideudey danddchat ckaywsies
1 so as to partition each light-emtting elenent. [0025] 15A net hod

of form nghbRer HcARMESspl@etiss ﬁﬁﬂloﬂaM(D@Vm(ﬂléfaib}g‘%fc%ﬁlem%i Vi deposition
formng of the grooves 70 may be carried out by applylng a como

?g?tc?zg ar&eh[:xei&ﬁgﬁ t’l\?ﬂﬁﬁ%m?éﬁfl%r géarggegﬂ?%ﬁ 137 UvE BRI 65 Bidse epitaxy
b type ol derrohe B 1S The: OBaroCHPanTyl w%%ﬁe Bheasly sesmhiggchacie
t hat the p- 6%(pe electrode 40 be provided with an ohm c contact |ayer

and a ref |8 ¥R, s R ?l’a le5When the p-type el ectrode 40 is provided

with the reflecting layer, light emtted froma 10
[0023]

The growth substrate 60 is not particularly limited, and examples thereof include
a sapphire glass substrate, a GaAs substrate, a silicon substrate, and the like, but sapphire
glass substrate, which is capable of easily growing a semiconductor layer in an epitaxial

10 growth manner, is preferable.

[0024]

(B-1) Next, as shown in FIG (3-b), grooves 70 are formed in the compound
semiconductor layer 1 so as to partition each light-emitting element.

[0025]

15 A method of forming the grooves 70 is not particularly limited, but the forming
of the grooves 70 may be carried out by applying a common photography technology
such as etching.

[0026]
[Second Process]

20 (C-1) Next, as shown in FIG. (3-c), the p-type electrode 40 is formed on the
p-type semiconductor layer 20.

[0027]
The p-type electrode 40 is not particularly limited, but it is preferable that the
p-type electrode 40 be provided with an ohmic contact layer and a reflecting layer.

25  When the p-type electrode 40 is provided with the reflecting layer, light emitted from a



light emtting layer 30 nay be reflected to a |ight taking-out
surface. [0028] When the p-type electrode 40 is provided with
the ohm c contact |ayer, a contact resistance wwth the p-type

sem conductor layer 20 may be lowered. | material that is 5 used for
the ohm c contact layer is not particularly limted, but a platinum
group suchigaserpittaig layn 30ridsheniefiogted s light talbiegbugurfacd. di um  and
pal l adium or silver is preferable as the material, platinum
iridium rhodluquggpd ruthenluntare nor e preferable and platinumis
still nore preférable is preferable that the thickness of the

ohmi ¢ contact | agh o Q%%e Qe Ras IR se?l%e-d%a ftiﬁl tﬁt Bl c%gtﬂﬁxa | Q¥htact
t hi ckness of .t he Qﬂlm c cont act .| ayer h%o escri. ble%
t g that 1s

range, a SEShffnse 2P PES i SSRifRe ucWi“t °'§ co gie

| ayer 20 may be obtai ned. [0029] A naterlal that is used for the

ref | ecBi ngstcalpeiha ehmigcopiact laxariiappypartigularbalimbed, bat 2 phitigsmazrarp s4ehas
a silver alloy that may secure a preferable reflectance is

pr ef er abl elatifthm, tuthgkwesssnafimg Hedief,| iddiuim gnd aykadivs, @relfer alprgfei@ble as
to 300 nm and nore preferably 1 to 200 nm When the thickness of the

reflectinghd ayéridl,S phehuig ififienrabhdvendesald bededitdee mobd §rekablee and
refl ectance and mgration resistance nay be conpatible with each

other. [ O%%u%% St &)l}@glteferélieShR% deferftI Gt %tlﬁi’)thlc h&s Br tl‘)é 01c cotTtact

el ectrode 50 1s forne he type sem conduct or ayer

e .y L 541008 9 Lot PO LG Bkt L L i PP
o BT LB L A2 U 00 1L KB DUE 0. L1510 S, o e
above-described range, a stable contact resistance with the p-type semiconductor layer 20
may be obtained.
[0029]
A material that is used for the reflecting layer is not particularly limited, but a
15  gold alloy or a silver alloy that may secure a preferable reflectance is preferable. The
thickness of the reflecting layer is preferably 0.1 to 300 nm, and more preferably 1 to 200
nm. When the thickness of the reflecting layer is set to the above-described range, a
preferable reflectance and migration resistance may be compatible with each other.
[0030]
20 (D-1) Next, as shown in FIG. (3-d), the n-type electrode 50 is formed on the
n-type semiconductor layer 10.
[0031]
The n-type electrode 50 is not particularly limited, but may be formed by

laminating a gold layer on an underlying metal layer formed of chrome, titanium,

25  aluminum, or the like. Due to this, ohmic contact between the n-type electrode 50 and



the n-type sem conductor |ayer 10 may be obtai ned without performng
an annealing treatnment. Specifically, as a structure of the n-type

el ectrode 50, for exanple, a three-layer structure of chrone,
titanium and gold, and a four-Iayer strggture of titanium al um num
titanium and gold may be nentioned. 5[0032] [Third Process] (E-1)
Next, as sthewdtyps sehizdpfu@pr ldesUppost bo®bbasd |dhd i RiPPAMRdan aftkaBng
thermal |y deconposable fixing resin layer 90 is fornmed on the

suppor ti ng,bagen80 S&{egi@ig’ﬁly, 1QTheSKHRROTF R 1113—2}%?“@190‘[}@6” 9?, for example, a

particularly limted, and’a substrate having nction of” supporti rig

t he conpo sem.conduct or .|l ayer. 1 .nmay he ed the s orti .
base 80, 1 Brcecinn ROt G qu e iy TR ol 860 o Mg FersuipEREE o flanium,
organi ¢ suhstrate, and the Iiie y be nmentioned, but glass and
quartz ar ePIPPETIER {igraumsmgpdgzol %%ﬁ@?@“@?%s and quartz have
excellent light transmtting properties and thus are capable 15 of
effectively | owdfP%Y a thernal deconposition tenperature of the
thermal | y deconposable fixing resin | ayer 90 by exposing the
thermal | y deconpd&ablPeodessyi ng resin | ayer 90. [0034] The
thermal | y deconposable fixing resin layer 90 is not particularly

limted, and ZOT‘(E}Iinge)&PraéT'%Hmfvﬁ GAG! 88h)) acggﬂ%eﬁh@ B3e tgoaks gs@ffga{}l&%i A a

aliquid format 25C or a resin conposition at maintains a

i 0 1oy e BASRL R ol B DORERRAR! bh D BB WO 0

may be forned og0b$§ supporting base 80 by di spensing or spin-coating
the resin conposrtidn onto the supporting base 80. In addition, in
the case of the resin 25conposition that maintains a film shape at

25C, tife ther mal 1ty dwesringstase SU isxagigrardalarly limitedy and gosubglyatpdaving a
formed on the supporting base 80 by lam nating the resin conposition
on t he supﬁggq:ti(jmgf sagwrgng the compound semiconductor layer 1 may be used. As the
supporting base 80, for example, glass, quartz, silicon, ceramic, metal, an organic
substrate, and the like may be mentioned, but glass and quartz are preferable. This is
because glass and quartz have excellent light transmitting properties and thus are capable
15 of effectively lowering a thermal decomposition temperature of the thermally
decomposable fixing resin layer 90 by exposing the thermally decomposable fixing resin
layer 90.
[0034]

The thermally decomposable fixing resin layer 90 is not particularly limited, and

20 may be formed from a resin composition that maintains a liquid form at 25°C or a resin
composition that maintains a film form at 25°C. In the case of the a resin composition

that maintains a liquid form at 25°C, the thermally decomposable fixing resin layer 90

may be formed on the supporting base 80 by dispensing or spin-coating the resin
composition onto the supporting base 80. In addition, in the case of the resin

25 composition that maintains a film shape at 25°C, the thermally decomposable fixing resin



[ 0035] <Thernmal |y Deconposabl e Resin Conposition> 5Here, a thermally
deconposabl e resin conposition that makes up the thermally
deconposable fixing resin layer 90 will be descri bed. The
thermal |y deconposabl e resin conpositiqgs contains a thernally
deconposabl e resin conponent as a requiSite conponent, and may

contai n otfRF 908k NbE HIFRRARA tHe Shfd @ &Be%@U%Nﬁhﬂmﬂmatﬁ@ﬂ%hﬁﬁﬁ@&mﬁ@ﬁ
antioxi dant, and a solvent as necessary. 10[ 003

thermal Iy | n conponent that nakes up the thermally
deconposabg%&Qgggﬁﬁg'ﬁ%%iﬁ%lon a resin conponent whose 50% wei ght

| oss tenperaturﬁxbi 50 to 500C is preferable, and a resin conponent
whose 50% wei gh ;s tenperature is 100 to 400C is nore preferable.
When the thermal deconpaosition tenperature of 15 the thernmally
deconposabl e re§ﬂhm@6ﬁﬁ6§W9ﬁ@H“i§g£%¥1€6HPH%n@Ebve descri bed range, a
process resistant property and prevention of danage to a
light-énmitting &esnerthenmmylyslecooppablebesn wompostiom tlat hekes {10 8 Ahernmlly
the present invention, a 5% weight |oss tenperature, a 50% wei ght

| oss 20 t <epengisuisle fixadtedin %0 Wengihbe Hesibédknper at ure represent
tenperatures at which weights of 5% 50% and 95% are respectively

| ost when the thgE Mhdrihad C%@Wﬁﬁ&bﬁer%&hﬂ %8&98&66‘& bSntgRas ur ecﬂeﬂ?ﬁ(ally
TG DTA (thernograV|netry/dlfferentlal t her mal anal yS|s)

the TG gjﬁegﬁﬁog%@ggggm gﬁ@@gen?% faogegﬁgh@xogr ﬁenggmﬁ A e%?&'ﬁ% &ﬂer”%sm

TG DTA device 25 naanactured y Sei ko Instrunments |£ 3 é
at nospher SOmpom a%ﬂﬂa§1v9%$§§18gg aniant@mdant and a solvent as necessary.

10 [0036]
As the thermally decomposable resin component that makes up the thermally
decomposable resin composition, a resin component whose 50% weight loss temperature

is 50 to 500°C is preferable, and a resin component whose 50% weight loss temperature

is 100 to 400°C is more preferable. When the thermal decomposition temperature of
15  the thermally decomposable resin composition is set to the above-described range, a
process resistant property and prevention of damage to a light-emitting element may be
compatible with each other.
[0037]
In the present invention, a 5% weight loss temperature, a 50% weight loss
20 temperature, and a 95% weight loss temperature represent temperatures at which weights
of 5%, 50%, and 95% are respectively lost when the thermally decomposable resin
component is measured by TG/DTA (thermogravimetry/differential thermal analysis).
Here, the TG/DTA measurement may be performed by precisely weighing 10
mg of a resin component and by measuring the resin component using TG/DTA device

25 (manufactured by Seiko Instruments Inc.) (an atmosphere: nitrogen, and a temperature



rising rate: 5C mnute). [0038] The thermally deconposabl e
resin conponent is not particularly limted, but exanples thereof

i ncl ude a pol ycar bonat e- based resin, a polyester-based resin, a 5

pol yam de-based resin, a polyimde-basetzresin, a polyether-based
resin, a polyurethane-based resin, a norbonene-based resin, a

(et h) acr ytigterddasséd/miesich, a polylactic acid resin, and the |ike.
Anmong these thermally deconposabl e resin conponents, the

pol ycar bonat e- bgggsyresi n, the norbornene-based resin, and the
polylactic acid resi'n are preferable because these resins may
effectively pre t Ny of :1he, thermally. .
deconposabl e fixﬁﬁbﬂ%ggéﬁpbg§é%x%%ﬁ§Egﬁiﬁgggg?%%é%51%Paﬁ%ﬁﬁﬂgéPﬂ¥?%JNﬁ
alight-emtti | ement, . and may effectively shorten t her nal :
deconposi PGP EeEfot e b Ll S blieémfi%mg’eﬁ‘é&r[v‘?ﬁefia{ﬁé}m 2
90 in a fifth process (descri bed Later%. éOOSQ] 151 n a case where the
t her maldl y Ridvaswidedasside tesii nacarpbdméda-based t Hesibol 4/ c apbyethgr-bassdsegsin.  a
resin, a resin whose deconposition tinme at the 5% wei ght | oss

t enper at urmlygethatob@0d mesinf @snorbopread-bamb| esin, a (methYieeylatetbased resin, a
deconposition tenperature is set to be greater than or equal to the

| ower |i mpolyle@ deidhessil adiE GRS t i QfoRd thé® tRemaBY | decomposable resin
deconposabl e fixing resin 20 | ayer may be suppressed, and thus

thermal |y e B € 5 VI GE.
Thereforefgb n?gﬁgng??gﬁﬂon éﬂﬁFgﬁgagﬁ%ggiﬁgee éﬁéﬁ?&%?m%&f§%| i?&igPe
manuf acturing the lLight-emttin | enent, may be prevented, In

addi tion, RONGRC e s TP e b doTs Ty efige el msge hgye!
or equal to the ypper_limt, time that is necessary for the fifth

pr oce;@ n&i}c%p%%% 8%@@%??&1%@0?%05& sdoeing vesty laypr PYgluring a process of
25light-emtting elenment may be inproved. 14 [0040] Here, the

t her mal detomsessutingore tlight-emiljingeckpgsiur enl byay heffdctivelywisherteme tehdbermal

decomposition time of the thermally decomposable fixing resin layer 90 in a fifth process
(described later).
[0039]

I5 In a case where the thermally decomposable resin component is the
polycarbonate-based resin, a resin whose decomposition time at the 5% weight loss
temperature is 1 to 60 minutes is preferable.

When the decomposition temperature is set to be greater than or equal to the
lower limit, rapid thermal decomposition of the thermally decomposable fixing resin

20 layer may be suppressed, and thus thermally decomposed gas may be exhausted by an
exhaust device. Therefore, contamination on a light-emitting element or a facility of
manufacturing the light-emitting element may be prevented. In addition, when the
decomposition temperature is set to be less than or equal to the upper limit, a time that is
necessary for the fifth process may be shortened and thus the productivity of the

25 light-emitting element may be improved.



First, the 5% weight |oss tenperature is calculated by the
above-described 5 nethod. Then, the neasurenent is carried out by
preci sely wei ghing approximtely 10 ng of the thermally deconposabl e
resin component, raising the tenperaturig from25C to the 5% wei ght

| oss tenperature for 30 m nutes, and maintai ning a neasurenent
tenperature at {0@#05% wei ght | oss tenperature using the TG DTA
device. Atine at which it reaches the 5% wei ght | oss tenperature is
set as a starti Mirgoihet thé@ i OddtbRipb&iion kn@nghya bk i MBasatedVBY Che i following
reaches the 95% wei ght |oss tenperature is set as the deconposition
tinme. [004Mod. The pol ycarbonat e-based resin is not particularly
limted, but exanples thereof include propylene carbonate, ethylene
carbonate, 1,2-hutylene,carbonate, .1, 3-butylen 15 .carbonat e .

1, 4-butyl ene carbd éﬁ%,% /gi‘%‘ilg&sfoﬁ%ttwlé“ﬁ%m %F%Sﬁﬁ‘ﬂ%’fed B B 8bSve-described
trans-2, 3-butyl ene carbonate, a,f3-isohuty]ene carbonate, .

ag- i sobut YIEHRE. c arsBriRe aocagyrsmentyis ggixied @&?W BYEISelyr e akipg approximately 10
trans-1, 2-cycl obutyl ene carbonate, cis-1, 3-cycl obutyl ene carbonate,
trans- 1, 3y of teuhyetle deerbprsable, resie xemponant brisatgethe ¢yropapuopiom 25°C
carbonat e, cycl ohexene carbonate, nethylcycl ohexene carbonate,

vi nyl cycl ehexene;, %%ﬁmegﬁtenz&rﬁm@y%mﬂhﬁﬁtaé,%ﬁ £AMRARAL % measurement
hexahydr ost yrene carbonat e, cycl ohexanepropyl ene carbonate, styrene

b t = AN i
car bonat o PRAFRYHPEREY e Ry S BhEY ST QMR DO R
havi g a SUBTLEHAPGr HEq b i eSS FERTBITY RaFEor: JSTB 4oy (o minute),
Mor e sgecific exanpl es. of the pol ycarbonat e-hased resin include a

pol ypiBpyRBher daphdhatBicholty tEpeheshBe Ae” o AiciBih aloss depBepives is set as the
pol yft oxycar bonyl oxy-1, 1, 4, 4-t et ranet hyl but ane) - al t - (oxycar bonyl oxy-5
- nor bonendegorapasdipn3direndo- di met hane)], 5

pol y[ (oxycar bonyl oxy-1, 4- di net hyl but ane) -al t - (oxycar bonyl oxy- 5- nor bor
nene- 2- endo- 3- @@} di met hane)],

pol yRoxycar bonyl oxy-1, 1, 4, 4-t et r anet hyl but ane) - al t - (oxycar bonyl oxy- p-

xyl ene)], The po?carbonat&based resin is not ]inarticularly limited, but examples thereof
pol yRoxycar bonyl oxy- 1, 4- di met hyl but ane) - al t - (oxycar bonyl oxy- p- xyl ene)

bot y1 ( oy At B By s CADP BarnandRgt SRTERSECL AAERT RARKIRE 1. ulene
Pol Y1 03 AnCe PO tar HaRY N SERBPRS: nBhc 20 o RARBNE, atrans-2.3-butyene
oL o30S A0 B e RN TR oLy oo
carbonate, ftrans-1,2-cyclobutylene carbonate, cis-1,3-cyclobutylene carbonate,
trans-1,3-cyclobutylene carbonate, hexene carbonate, cyclopropene carbonate,
cyclohexene carbonate, methylcyclohexene carbonate, vinylcyclohexene carbonate,

20 dihydronaphthalene carbonate, hexahydrostyrene carbonate, cyclohexanepropylene
carbonate, styrene carbonate, 3-phenylpropylene carbonate, 3-trimethylsilyloxypropylene

carbonate, 3-methacryloyloxypropylene carbonate, perfluoropropylene carbonate,
norbornene carbonate, and a polycarbonate-based resin having a skeleton formed of a

combination thereof.

25 [0042]



endo- 2, 3- di et hyl nor bor nane- 2, 3-di y1) copol yner, a

15pol y(oxycar bonyl oxycycl ohexane- 1, 3, -di y1) - pol y(oxycar bonyl oxy-ci s-e
X0- 2, 3-di net hy | norbomane- 2, 3-diyl) copolyner, and a

pol y(oxycar bonyl oxycycl ohexane- 1, 3, - di y{J - pol y( oxycar bonyl oxy-ci s-end
0- 2, 3-di net h yl norbornane-2, 3-diyl) copolynmer. [0043] 20A

wei ght - aver age nubecuipatifisei ghinpleMVofofthd hgolpedrysaidbnel erbag ekl M
is preferably 1,000 to 1,000,000, and nore preferably 5,000 to

800, 000. bPFIeNET 0Nt - QUK AREBREAMAEnYe ght LS, 58k to be
greater tﬁgﬁﬂ%rﬁgaual to the Iomgggjﬁﬂgé, gn effec? S?Q%nproviﬁgmbﬂwn

L A A SR

and an effect_of 25inproving a filmform ng property may be
obtained.ﬁﬁﬁf%@?ﬁﬁg@%ﬁ%ﬁﬁﬂathe 16 wei ght - aver age nol ecul ar weight is
set to be less than or equal to the upper limt, an effect of

i ncr easi nPddpaeubpryloyy-hidtdimethyibutas)-altdonyserienylomeér mgbarpendi2-endo-3-
thermal | y deconposabl e resin conposition or solubility with respect

t o vari ousndoidmeethsne)pnd a t hermal deconposition property of the
thermal | y deconposable fixing resin layer in the 5fifth process, may
be obt ai nggbly[[d@84bonyloxy-1, 14, MedRed A RMY TR (b AonD R xy-p-xylene)],

pol ycar bonat e-based resin 1s not particularly 1imted, anéJ f'or

exanpl e, i b el | 1= n: ene
e L bR L P
nmet hod) may,be ed. 10[ 0045 It is preferable that the

thernmal |y %@%’ﬁ%ﬁ?&eﬁe resicﬁ‘lb@BWﬁ@r?gﬁlf’r@én?ﬂ%xed at PP or t i ofPRSIY M
to 100% based on the total anmount of the thernally deconposable resin
conpodt i WY LERICHBPW pFieh dpeioryensd-enslothondo-dimeianald. content of the
thermal | y deconposabl e resin conponent is set to be greater than or
equal to thedy[(wwearbpmytdty-Sinprtiognebs-2pewsioke-dimethareylent the thernal |y
deconposabl e fixing resin layer fromremining on the supporting base
or in the dolyjirhnsefixytarbgnhydd @gnBnbrbaficac-2t ginidthidnd)]pr ocess to be a
described later. [0046]

poly(oxycarbonyloxy)-cis-exo-2,3-dimethylnorbornane-2,3-poly(oxycarbonyloxy)-cis—

endo-2,3-dimethylnorbornane-2,3-diyl) copolymer, a

15 poly(oxycarbonyloxycyclohexane-1,3,-diyl)-poly(oxycarbonyloxy-cis—exo-2,3-dimethy
Inorbornane-2,3-diyl) copolymer, and a
poly(oxycarbonyloxycyclohexane-1,3,-diyl)-poly(oxycarbonyloxy-cis—endo-2,3-dimeth
ylnorbornane-2,3-diyl) copolymer.

[0043]

20 A weight-average molecular weight (Mw) of the polycarbonate-based resin is
preferably 1,000 to 1,000,000, and more preferably 5,000 to 800,000. When the
weight-average molecular weight is set to be greater than or equal to the lower limit, an
effect of improving wettability of the thermally decomposable resin composition with
respect to the supporting base or the compound semiconductor layer, and an effect of

25 improving a film forming property may be obtained. Furthermore, when the



As the thermally deconposabl e resin conponent, polypropyl ene

car bonate 20

pol yner, 1, 4- pol ybut yl enecar bonat epol yner, andpol ycycl ohexene

car bonat e/ pol ynor bor nene carbonate copglyner are particularly
preferable. [0047] In addition, the thermally deconposabl e

resin conpesit0traf@mdleilai weight @Gkl ¥AbOlest Middn GERRAE hedipey Gmit, an
speci es when energy is applied by irradiation of active 25energy

rays. Due eTﬁ?Qctt Q{‘eﬁxc&%fl%%ﬁlﬁ&ﬁ@{hﬁv WhE HGF ATROSH &{é it ﬁﬁEﬁB%ﬂJ%xg t@%rrﬁalﬂ?

thermal |y conpos eres conponent may omereﬁ
The activ articul

i ncl ude aadﬁ?w"d?ll%oéé g cPEFEY ool fasgﬁ%f"%t GioufRafehs, and o

photoaci d generator is
Sparti cul &9y ﬁiﬁ‘ioéﬂ’%‘ﬂ%ﬁé‘?ﬁﬁﬁéé%f s &5ty dergmposable fixing resin layer in the
t et raki s(pent afl uorophenyl ) borat e-4-net hyl pheny

| [ 4- (12 metfhiil prodeps. ypdydreydtitainesdoni um

(DPI - TPFPB) , tris(4-t-butyl phenypsul f oni unt etraki s(pent af | uor ophenyl)
borate (TTBPS- TRKRB), tris(4-t-butyl phenypsulfonium

hexaf | uor ophosphat e (TTBPS- HFP),

tri phenyl sul f oniguetiddl 8t 861 }R@rlﬂn)g ihb%cﬂyéa%&n‘a%a%écp@%y lid not particularly
iodoniuntriflate 10(DTBPI-Tf), triazine (TAZ-101), triphenylsulfonium

revar vor SARATAARSS: CIESIA S s s R ¢ Prosee
method (solution method) and an ester exchange method (melting method) may be used.
10 [0045]

It is preferable that the thermally decomposable resin component be mixed at a
proportion of 10 to 100% based on the total amount of the thermally decomposable resin
composition, and more preferably 20 to 100%. When the content of the thermally
decomposable resin component is set to be greater than or equal to the lower limit, it is

15  possible to prevent the thermally decomposable fixing resin layer from remaining on the
supporting base or in the light-emitting element after the fifth process to be described
later.

[0046]

As the thermally decomposable resin component, polypropylene carbonate

20 polymer, 1,4-polybutylene carbonate polymer, and polycyclohexene
carbonate/polynorbornene carbonate copolymer are particularly preferable.

[0047]

In addition, the thermally decomposable resin composition may contain an
activator that generates active species when energy is applied by irradiation of active

25  energy rays. Due to this configuration, the decomposition temperature of the thermally



di (p-t-butyl)phenyliodoni um bi s(perfl uoronet hanesul fonyl )i m de(DTBPI -
N1), triphenylsul foniumtris(perfluoronethanesul fonypnethide(TPS-Cl),
di (p-t-butyl phenyl )i odoni untris(perfluoronethanesul fonyl) net hi de( DTBP
|-Cl), 15tris {4- [(4-acetyl phenypthio jphenyl }

sul foniuntris(perfluoronet hanesul fonyl)nmethi de, and a conbi nati on of
two or noréecbhebedile Asnrginpesat may be lowered.

t et raki s( pent af | uor ophenypbor at e- 4- net hyl phenyl [ 4- (1- net hyl et hyl ) phen
yl ] iodoni um [004§E _
(DPI - TPFPB) andt ri s{4-[ (4- acetyl phenyl )t hi ol phenyl | sul foni um 20

tris(perfluor O”Bfﬁéagmltgroﬂsy !n)){T%%aR-ﬁcﬂ?arg{ gi%rp t%g; i‘t@ﬁlﬁ%h}é}i{eﬁ;ﬁ{e&r&eﬁcmde a

since the thernmal deconposition tenper el
deconposabl.e . resj n conponent be effectively_ | owered. [0049 ,
The phot ob¥¥&O8gEL EEAFTALT | Ay gt PRIPPasE LEAFTAPT | nihee @hotgpgid @sl1s not

t her eof_ include 255-benzi 1-1, 5-di azabi cyclo [4.3.0] nonane, _
1- (2- nidt r ORFERRGHIY car bahByley i mi dakel e, " anexamides he | i Kisreofnong tihesde
conmponents, 5-benzi 1-1, 5-di azabicyclo [4.3.0] nonane and derivatives

t her eof artetrplas(petaflerbyhepy Bben@bl-methytphenyigd-i -esniahy ftheafliioddriveal y
| owering the thermal deconposition tenperature of the thermally

deconpos ab%nvln@m)porrpammlt-bu@g%ﬁjl)sﬁlfbnihﬁl pr efe?ﬁaﬁﬁhﬁnfaﬂﬁbro&aﬁ&lyl)borate
activator be mxed at a proportion of 0.01 to 50% based
(TTBPS-TPFPB), tris(4-t-butylphenyl)sulfonium hexafluorophosphate (TTBPS-HFP),
triphenylsulfonium  triflate  (TPS-Tf),  bis(4-tert-butylphenyl)iodonium triflate
10 (DTBPI-TY), triazine (TAZ-101), triphenylsulfonium hexafluoroantimonate (TPS-103),
triphenylsulfonium bis(perfluoromethanesulfonyl)imide (TPS-N1),
di(p-t-butyl)phenyliodonium, bis(perfluoromethanesuifonyl)imide (DTBPI-N1),
triphenylsulfonium, tris(perfluoromethanesulfonyl)methide (TPS-C1),
di(p-t-butylphenyl)iodonium  tris(perfluoromethanesulfonyl)methide (DTBPI-CI),
15 tris{4-[(4-acetylphenyl)thio]phenyl}sulfonium tris(perfluoromethanesulfonyl)methide,
and a combination of two or more thereof
Among these,
tetrakis(pentafluorophenyl)borate-4-methylphenyl[4-( 1-methylethy)phenyl]iodonium
(DPI-TPFPB) and tris{4-[(4-acetylphenyl)thio]phenyl}sulfonium
20  tris(perfluoromethanesulfonyl)methide are particularly preferred since the thermal
decomposition temperature of the thermally decomposable resin component may be
effectively lowered.
[0049]

The photobase generator is not particularly limited, but examples thereof include

25 5-benzil-1,5-diazabicyclo [4.3.0] nonane, 1-(2-nitrobenzoyl carbamoyl) imidazole, and



on the total anobunt of the thermally deconposable resin conposition,
and nore preferably 0.1 to 30% Wen the content of the activator is
set to be greater than or equal to the lower Iimt, the thernal
deconposi tion tenperature of the thernglly deconposable resin
conponent may be stably | owered, and when the content of the 10

activator ths ket tOmbe B&s EdiagbnehtseGUstnzil-a 3-Bazampelo I[#.510], nddané Sand
possible to effectively prevent the thermally deconposabl e fixing

resin | 2y Ghril R, BRARIFALD Gl b\ R URRGE LoD RAREAint & deREively lowering

light-emtting ement as a resid As a particula

preferabl e _conmhi nation of.the polycarhonate-based resin,and 15 the
et vator 05 RET ARG o emRa r SO0 T B AR Bt hER MBuiEn P Ewp i
as the pol ycarbonat e- based resin, polypropyl ene carbonate pol ymner,
1,4-po|ybuty|en@xﬁgﬂbonate pol ymer, neopentyl carbonate pol yner, and
cycl ohexene carbonat e/ nor bor nene carbonate copol ynmer may be

ment i ohed, and &sistpreferablei thaittbe activator be mixed at a proportion of 0.01 to 50% based
t etraki s(pent af | uor ophenyl ) bor at e- 4- et hyl phenyl [ 4- ( 1- net hyl et hyl ) phe
nyl ] i odoniounth0tdtdPhmd@ttPB) ,thd nhanalld- deetmpb pbivy Irddihi ohpesiyibn, and more
sul foniuntri s(perfluoronet hanesul phony enet hi de may be nenti oned.

In this cas&erablieo.t Nerimes.| ywies anasadl & RS b vaRINOREN beSgreater than or
preferably 20 to 100% based on the total anount of the therfally

deconposa resi Ofl L. i - i I
30% bas ed%éﬁalt ﬁ)e Itl%otq %V&arﬁr%ltgh? H%fth‘%}ﬁig igt gé%é%‘@(gn f%m égtfgr%rp%? aﬁé gth(rlrglisalq)lﬁ
conposi tiaon, and wei.ght - aver gge | ecyl.ar,_ wei ght t he
Chermal | y Biiiale FatlroolRtd et b Saply opFisforuiges fopgonin of the
800, 000. Thiis preference_ is fromthe viewoints of securin )
wet t aBP| i egtivEtemissespobe lesy thateoks egisb e thigumnes dingh. it Fepessibotmafiectively
sem conductor layer, a filmformng property of the thermally 5
deconposalprevenieidi tharoapp decdnpesakde mpatgi tesinilayer Wiomhressedting egithe supporting
conponent making up the thermally deconposabl e resin conposition or
sol ubi | i t Wasd drtin fleslpgtientiting aleh@usasotey@nt.s, and a t her nal
deconposition property of the thermally deconposable fixing resin

| ayer in the fi!@ﬁlyrocess. [ 0052] 10Si nce the pol ycarbonat e- based
resin forns a structure in which thermal cutting of a main chain of

act i vatbr . or 1 Crr DRt Hay arelBER SRR 1 6P PoNeRRORAE o iin and

TRRA U o RS AR SEERC IR RN
deconposi E)Lgfgartbglqgtg-ﬁagée%rrgshﬁ%lfp?ollaycig\en;:rc%ﬂﬁonate polymer, 1,4-polybutylene carbonate
polymer, neopentyl carbonate polymer, and cyclohexene carbonate/norbornene carbonate
copolymer may be mentioned, and as the activator,
tetrakis(pentafluorophenyl}borate-4-methylphenyl[4-(1-methylethyl)phenyliodonium

20  (DPI-TPFPB),
tris{4-[(4-acetylpenyl)thio|peny!}sulfoniumtris(perflucromethanesulphonyl)methide may

be mentioned.
In this case, the thermally decomposable resin component is preferably 20 to

100% based on the total amount of the thermally decomposable resin composition, the

25 activator is preferably 0.1 to 30% based on the total amount of the thermally



15[ 0053] The follow ng reaction fornmula (1) represents a
mechani smin which the thermal cyclization structure of the main
chain of the pol ypropyl ene carbonate resin are forned by thernal

cl eavage. First, Fif that is {j;eri ved fromthe activator
prot onat es carbonyl oxygen of the 20 polypropyl ene carbonate resin,

transiti ondecampodadle fesian@inigoitiod! atica vAdight GRS %e & milsdudy '@elgHtU@Mﬁ@rolthe
I nternmedi ates [A] and [B] to generate. I n the case of

ther mal C%Eﬂn’fh@lyoﬁe&lﬂﬁo%lé‘ £ha Ebm%&‘ﬁh g éagagnl he slodl td a@amhs his

into acetone and e ca theforrratloh of t

th I n Jeture ter dlate[
bt opy ! ene 5 é%%% Lo Moy I actbind MouRBbl Fidghaskt Cool b shsgiine
IC:ZtO_Z agg ( rl%p%logr%ee %))(Ila'_l}(_)jtglr@[ %%%gc])qd%x%h??q;y%?l a lf:i%}rlnflélrﬁ%m]g'] property of the thermally

5 decomposable resin composition, compatibility with each resin component making up
the thermally decomposable resin composition or solubility with respect to various
solvents, and a thermal decomposition property of the thermally decomposable fixing
resin layer in the fifth process.

[0052]

10 Since the polycarbonate-based resin forms a structure in which thermal cutting
of a main chain of the polycarbonate-based resin becomes easy in the presence of the
activator, or forms a thermal cyclization structure in which the polycarbonate-based resin
itself is easily thermally decomposed (thermal cyclization reaction), it is considered that
the thermal decomposition temperature may be lowered.

15 [0053]

The following reaction formula (1) represents a mechanism in which the thermal
cyclization structure of the main chain of the polypropylene carbonate resin are formed
by thermal cleavage.

First, H that is derived from the activator protonates carbonyl oxygen of the

20 polypropylene carbonate resin, transitions a polar transition state, and causes unstable
tautomeric intermediates [A] and [B] to generate.

Next, in the case of thermal cutting of the main chain, the intermediate [A]
fragments into acetone and CO,.

In the case of the formation of the thermal cyclization structure (a or b), the

25  intermediate [B] forms propylene carbonate, and the propylene carbonate fragments into



c-6-0-c-0-- cH3H | a 5[ 0055] In addition, the therna
deconposabl e resin conposition may contain a solvent. The solvent is
not particularly limted, but exanples thereof include hydrogen
carbons such as mesityl ene, decaline, apd mneral sprits,

al cohol s/ ethers such as ani sol e, propylene glycol nononethyl ether,
di propyl em@0gindGRbpyIBieislideet her, di et hyl ene gl ycol 10 nonoet hyl

et her, and dlglyne esters/l actones such as ethyl ene carbonate, ethyl
acetate N—butyk(ﬁg tate, ethyl lactate, ethyl 3-ethoxypropionate,
propyl ene gl ycol" nononet hyl ether acetate, diethylene glycol
nonoet hyl et her etat | ene carbonate, and y-butyrol actone,
ket ones such as[ﬁg %3%?@H%ﬁﬁ cycl ohexanone, nethyl isobutyl

ket one, and 2-heptanone, and am des/| actans such as
N—nethyl-2-prrro|idino . Wen the

H Q *
Zwémom%m H, EDgHz O_C%H
Lo ;e
CHH CHs
n n
&
N m ﬁ‘
£ \Q—szcﬂz Hz - l-m-"wmc— J+;
A CH,
LI 1) [Bl
) Thennal cutting Formation of thermal Fomation of thermal
of a main chain cvclization structure {a} eyclization structure {b}

~H

HO—’;I:’—'-'»CHZ - G0Oa ﬁ\ +{H l
CHa

H30~5—Ct3 ]a
(6

5 [0055]

In addition, the thermal decomposable resin composition may contain a solvent.

The solvent is not particularly limited, but examples thereof include hydrogen carbons

such as mesitylene, decaline, and mineral sprits, alcohols/ethers such as anisole,
propylene glycol monomethyl ether, dipropylene glycol methyl ether, diethylene glycol

10 monoethyl ether, and diglyme, esters/lactones such as ethylene carbonate, ethyl acetate,
N-butyl acetate, ethyl lactate, ethyl 3-ethoxypropionate, propylene glycol monomethyl
ether acetate, diethylene glycol monoethyl ether acetate, propylene carbonate, and
v-butyrolactone, ketones such as cyclopentanone, cyclohexanone, methyl isobutyl ketone,

and 2-heptanone, and amides/lactams such as N-methyl-2-pyrrolidinone. When the



21 thermal |y deconposabl e resin conposition contains a solvent,
viscosity of the thermally deconposable resin conposition may be
easily adjusted, and thus a thin filmof the thermally deconposabl e
fixing resin layer may be easily formed;pn the supporting base.

[ 0056] 5The content of the solvent is not particularly limted, but 5

to 98% by iheirgdlly dezopipedableatebi@, coatpdsilion tontpoalny Iveat, 9i¥codisy SMAKE thermally
preferable. [0057] The thermally deconposable resin conposition may

contain a gRBaipbiARS résﬂﬁ&oxhﬁos%cﬁpHB?%nEash?VddE\Qte%l fHAGhiLR tglfn film of the
exhibiting or increasing reactivity of the activafor wth 1 respect

bot vat o lnefuliRldebGithMable/ B OfectBEL FIINI LSUPINGEA M 1Y LBForting bape.

but exanpl es thﬁﬁﬁﬁ{ i ncl ude anthracene phenanthrene, chrysene,
benzpyrene, flu ]hene rubrene, pyrene, xanthone, indanthrene,

t hi oxant hene-9-on, 2-isopropyl-9Hthi oxant hene-9-on, 15

4-i sopriopy| - 9H t Hieseatanhefhtegobignt 1-nohpartisularly ﬂl@pt@fdybwﬂ'ﬁ o by esight is
and a m xture thereof The content of the sensitizer is preferably

| ess t han pefeedigland d0 1O dvtveciplyt isvioghprefeasidel on 100 parts by

wei ght of the above-described activator, and nore preferably |ess
than or equal tqo@fyparts by weight. [0059] 20In addition, the
thermal |y deconposabl e resin conposition may contaln an anti oxi dant .

The anti oxi dant M%h&n{aﬂ?%&@g%&am@ @sm?e&hg& %&géﬁsﬁ%'s% &&i tﬁa&?sra

occurring or preventing I'n conposit el ng NaL

oxi di zed. éo%%%l:nt having a function of exhibiting or increasing reactivity of the activator with

10 respect to light of a particular type or wavelength together with the activator.

[0058]

The sensitizer is not particularly limited, but examples thereof include
anthracene, phenanthrene, chrysene, benzpyrene, fluoranthene, rubrene, pyrene, xanthone,
indanthrene, thioxanthene-9-on, 2-isopropyl-9H-thioxanthene-9-on,

15 4-isopropyl-9H-thioxanthene-9-on, 1-chloro-4-propoxy thioxanthone, and a mixture
thereof. The content of the sensitizer is preferably less than or equal to 100 parts by
weight based on 100 parts by weight of the above-described activator, and more
preferably less than or equal to 20 parts by weight.

[0059]

20 In addition, the thermally decomposable resin composition may contain an
antioxidant. The antioxidant has a function of preventing not-preferable acid from
occurring or preventing the resin composition from being naturally oxidized.

[0060]

The antioxidant is not particularly limited, but for example, Ciba IRGANOX

25  (registered trademark) 1076 or Ciba IRGAFOS (registered trademark) 168 that are



The antioxidant is not particularly limted, but for exanple, C ba
| RGANOX 25(regi stered trademark) 1076 or C ba | RGAFOCS (regi stered
trademark) 168 that are 22 available from G ba Fine Chem cals
Conpany | ocated at Tarrytown, New York -gmy be suitably used. [0061]
Furthernore, as other antioxidants, for exanple, G ba Irganox

(regi st er egaiibladempC iy lei’eQCh@ﬂﬂé@is'@cgﬂfﬂ@y 1338 atTRAtd R anex Yoed thay be
Ci ba Cyanox (registered trademark) 1790, G ba Irganox 3114, Ci ba

| rganox 31gb.nidnggat he Iike may be used. [0062] The cont ent

of the ant|OX|dant is preferably 0.1 to 10 parts by wei ght based on
100 parts by Melﬁg% of the thermally deconposabl e resin conponent,
and nore 10prefé y 0.5 to 5 parts by weight. [0063]

Furthernore, the thermally deconposabl e resin conposition may further
contai n addi ti vEErtBeIEWIGsan ptheE  gitiopiieat, o5 |sxamRls. deibadlrganox (registered
fluori ne-based, or vi -based | eveling agent, a silane coupling
agent , Sandredemtitkiit 129 (égenhrganmS[ 0R394] Ciba Irgano¥ht01d)k | Gibe Cyamoki figgistered
agent is not particularly limted, but exanples thereof include

3- gl yci doxsademmk ﬂ?@O‘IIEIiHSEOIXg’ESiokamB}, Ciba Irganox 3125, and the like may be used.

3- gl yci doxypr opyl net hyl di et hoxysi | ane,
3-g|ycidoxypropnﬁk&ﬂethoxysiIane, p-styryl trinmet hoxysil ane,

3- et hacryl o xypropyl net hyl di met hoxysi | ane,

3- met hacry! OXpr[‘Bg%ﬁt% éXt?&h@a[}E’;st gﬁf’erﬂﬁi '631‘3 o/ | @ pd¥PEPL R AEBENY o

ietho xy si |ane %acry oxypr opyl y5| ane,

100 parts by weight of the thermally decomposable resin component, and more
10 preferably 0.5 to 5 parts by weight.

[0063]

Furthermore, the thermally decomposable resin composition may further contain
additives such as an acryl-based, silicone-based, fluorine-based, or vinyl-based leveling
agent, a silane coupling agent, and a diluting agent.

15 [0064]

The silane coupling agent is not particularly limited, but examples thereof
include 3-glycidoxypropyltrimethoxysilane, 3-glycidoxypropylmethyldiethoxysilane,
3-glycidoxypropyltriethoxysilane, p-styryltrimethoxysilane,
3-methacryloxypropylmethyldimethoxysilane,  3-methacryloxypropyltrimethoxysilane,

20 3-methacryloxypropylmethyldiethoxysilane, 3-methacryloxypropyltriethoxysilane,
3-acryloxypropyltrimethoxysilane,
N-2-(aminoethyl)-3-aminopropylmethyldimethoxysilane,
N-2-(aminoethyl)-3-aminopropylirimethoxysilane,
N-2-(aminoethyl)-3-aminopropyltriethoxysilane, 3-aminopropyltrimethoxysilane,

25  3-aminopropyltriethoxysilane, N-phenyl-3-aminopropylirimethoxysilane,



3-acryl o xypropyltrimethoxys il ane,

N- 2- (am noet hyl ) - 3- am nopr opyl net hyl di met hoxysi | ane, N 2-(am noet hy
1)-3-am no pro pyltrinethoxysil ane,

N- 2- (ami noet hyl ) - 3-am nopropyl tri et hoxysi | ane, 3- am nopropyl tri met hoxy
sil ane, 253-am nopropyltriethoxysilane, N -phenyl-3 -amno pro py |ltr

i met ho xys3-mek@pepro@Emehy ehedptyaiaapy| net hyl d-meredpiepropylirimethoxysilane,
xysilane, 3-mercapto p ropy ltrimetho xys i Iane,

bi s(tri et hgxymdt }Gp%'fq)’ie%ﬁ%lﬁﬁgecmd@DigocyanateproPraltrlethoxysulane and these may be
3- |socyanatepropyl riét’hoxysi |l ane t hese be used alone or in

m xture of 1% i ncorporating a silane coupling
agent into a erngﬁpﬁbﬁ%88§ﬁﬁ%8% %esin 5conposition, it becones

possi ble to i nprove an adhesi 0 e bet ween upporting base .
and the conpoun %W%ﬁﬁlﬁ’@t%?qlar“&ﬁg‘pf‘{‘%é%%t mto a ﬁ‘emi‘ﬁl@' ‘?qoﬁj’%ﬂoﬁ%’% resin

agent is not particularly limted, but exanples thereof include

cycl oethercosmepbiondis bserspesanoseiblel totimpeave anadiesiamprogersy hetmseo ristpporting
aromatic 10 cycl oethers such as [net hyl ene bis(4, 1- phenyl ene

oxynet hyl ered dind exbmpoend eydtandattoplagti ¢ vi nyl et her conpounds such
as 1, 4-cycl o hexane di net hanol divinyl ether. When t he

thermal | y decongo | e resin conposition contains the diluting agent,
flowability of the thermally deconposabl e resin conposition may be

i nproved, and thyg E‘N‘?&thm%b%%eh% ﬁsé At tp@ﬁichf%ﬁ&”ﬁllnkt}fd,dﬁﬁoéﬁml Fhefe¥ ifclude

conposition with respec

cycloether compounds such as cyclohexene oxide and «-pinene oxide, aromatic
10 cycloethers such as [methylene bis(4,1-phenylene oxymethylene)]bisoxirane, cyclo
aliphatic vinyl ether compounds such as 1,4-cyclo hexane dimethanol divinyl ether.
When the thermally decomposable resin composition contains the diluting agent,
flowability of the thermally decomposable resin composition may be improved, and thus
wettability of the thermally decomposable resin composition with respect to the
15 supporting base or the compound semiconductor layer may be improved.
[0066]
(F-1) Next, as shown in FIG. (4-b), a surface of the compound semiconductor
layer 1 at a side at which the n-type semiconductor layer 10 is formed and a surface at a
side at which the thermally decomposable fixing resin layer 90 on the supporting base 80
20 is formed are made to face each other so as to adhere the compound semiconductor layer
1 onto the thermally decomposable fixing resin layer 90.
[0067]
As a method of adhering the compound semiconductor layer 1 onto the
thermally decomposable fixing resin layer 90 is not particularly limited, and this

25  adhesion may be performed by using a vacuum press device or a semiconductor wafer



15 supporting base or the conmpound sen conductor |ayer nay be

i nproved. [0066] (F-1) Next, as shown in FIG (4-b), a surface
of the conpound sem conductor layer 1 at a side at which the n-type
sem conductor |ayer 10 is fornmed and a gurface at a side at which the
thermal | y deconposable fixing resin | ayer 90 on the supporting base
80 20i s f B deicsBse ittiopleds bl arhseQhd YImisOndiStok YaBdRAGink Mevice that is
conpound senlconductor | ayer 1 onto the thernally deconposabl e fixing

r es! n | ay%'é%%ﬂﬁf of &9@37 ]:orﬁl%llﬁl%%ﬁﬂ[%%ﬁgt Adb Eﬂag.lr% t‘sﬁgib% gfé?ﬁ?ﬂﬁlon load.

sem conduct ayer onto t IXIng resin

| ayer 90 is not Zlcularly limted, and thls 25 adhesi on may be
performed by usiﬁ%’r vacuum press devi ce or a sem conductor wafer 24
bondi ng device, but it is preferable to use the sem conductor wafer
bondi ng devi ce ﬁﬁwdﬂgﬁn@éﬁ%@g&he eEpPeyndssRiGosHysipglagerdly @iy dhe thginadly
tenperature and a pressurization load. [0068] A condition of adhering
t he cohpoukepmpashbloddking wsin| layes 0 Lsingtthe svicohdictralwafer Bndagatayss abhe
fixing resin layer 90 using the sem conductor wafer bonding device is

not parti gaitiialaylyl lifitéd hut okt pieRQurPRESS thnipadtin@nis treBARbAL 80 €0 i490°C, and
preferably 50 to 400C, and nore preferably 100 to 300C. FurthernDre

the press dré %E fgﬁb afogﬁ toSS 0%9& pﬁu}tl!tlﬁ%lﬁlc)%r l_f[l¥et }l))r'eﬁr%}w’gion d is I%C}J_E é)aﬁicupariy

MPa is pr nor'e prefera
pressuri z t|on tenperature _and the pressurization melghtl are._s
to the g‘n%"év@l 3’2% .@Mﬁ%@fe@b@q iaa%m@rq PiefesRPlH - Ittﬁéoé\g%ouwaen the
sem conductor layer 1 to the thermally decorrposabl e fixing resin
| ayer 90 @rmfsyizatient itenpasftutsr eakhgicof pressericasiopouneighiang cawduwsst oto  the
| ayer 1 may be conpatible with each other.

10 above-described range, reliable fixing of the compound semiconductor layer 1 to the

thermally decomposable fixing resin layer 90 and prevention of breakage of the
compound semiconductor layer 1 may be compatible with each other.

[0069]

[Fourth Process]

15 (G-1) Next, as shown in FIG. (4-c), a surface of the growth substrate 60, which
is opposite to a surface on which the compound semiconductor layer 1 is formed, is
irradiated with laser light.

[0070]
The above-described laser light transmits through the growth substrate 60 and an

20  interface between the growth substrate 60 and the compound semiconductor layer 1 is
irradiated with the laser light. When the interface between the growth substrate 60 and
the compound semiconductor layer 1 is irradiated with the laser light, thermal stress
occurs at the interface between the growth substrate 60 and the compound semiconductor
layer 1 due to a difference in a thermal expansion coefficient between the growth

25  substrate 60 and the compound semiconductor layer 1, and thus the growth substrate 60



[ 0069] [Fourth Process] 15(0-1) Next, as shown in FIG (4-c), a
surface of the growh substrate 60, which is opposite to a surface on
whi ch the conpound sem conductor layer 1 is formed, is irradi ated
with laser light. [0070] The above-descpibed |laser light transmts
through the growth substrate 60 and an 20 interface between the

growt h sub®ey &¢ peddel-afi dromhthe compoumbisepsedclondubtyer 1.1 ayer 1 is
irradiated with the laser light. Wien the interface between the
growt h substrat g0601jand t he conpound sem conductor layer 1 is
irradiated with the |aser light, thermal stress occurs at the

interface betweaghR dddgio@! QMR tRURSIIALE FIhENLed ﬁ?ﬂqg’ d, a.shock wave
sem conductor layer 1 due to a difference in a thermal expansion

coefficie e 60 _and t 0 und

cen conducSP LR b BN SeRRahE bt Fatret POBEY i poppound
eel ed-of f from.the ound sem conductor |layer 1. [0071] . In
gddi tion, STAGTPRERErOT f:‘g}}éis%i? T Fmi'aﬁjéf qcea%@PO%& ]@rﬁﬁcfﬂ’%‘gﬂéﬂ?is&lﬂe%, refgting to
shock wave propagates to the thermal |y deconposable fixing resin

|l ayer 90 tthedugient Heveabapdunde [Bels aghesied praperty 1vith uespsehde thhecompound
thermal | y deconposabl e sacrificial material 90 relating to the

present i meemtdndncthakyer hiagh isctvelenten ptreperetaying prhperes pecfixihg rédie layer
conmpound sem conductor layer 1 and is excellent in stress rel axing

property, 90h@ay ictiably fixehi Bompy@id RhicEMuéet 98 3 Tix the conpound
sem conductor |ayer 1. [0072] 10The above-described laser light is

not particularlyobayited, but an excimer |aser

10 The above-described laser light is not particularly limited, but an excimer laser
is preferable. Specifically, as an oscillation wavelength, ArF (193 nm), KrF (248 nm),
XeCl (308 nm), XeF (353 nm), and the like may be mentioned, but KrF (248 nm) is more
preferable.

[0073]

15 (H-1) Next, as shown in FIG. (4-d), the growth substrate 60 is peeled off from

the compound semiconductor layer 1.

[0074]

In addition, the method of manufacturing the light-emitting element according to
the present invention may include a process of roughening a surface of the n-type

20 semiconductor layer 10 after peeling off the growth substrate 60 from the compound
semiconductor layer 1. When the surface of the n-type semiconductor layer 10 is flat,
light emitted from the light-emitting layer 30 is reflected on the surface of the n-type
semiconductor layer 10 and thus light taking-out efficiency from the surface of the n-type
semiconductor layer 10 is decreased, but when the surface of the n-type semiconductor

25 layer 10 is roughened, reflection of light emitted from the light-emitting layer 30 may be



is preferable. Specifically, as an oscillation wavel ength, ArF (193
nm, KrF (248 nm, XeCl(308 nm, XeF (353 nm, and the |like may be
mentioned, but KrF (248 nm is nore preferable. [0073] 15(H 1) Next,
as shown in FIG (4-d), the growth substysate 60 is peeled off fromthe
conmpound sem conductor |ayer 1. [0074] In addition, the nethod
of manuf actlactivedy supprdsseglht -em tting el enent according to the present

i nvention may include a process of roughening a surface of the n-type
20 sem conduct ofpd7ayer 10 after peeling off the growth substrate 60
fromthe conmpound sem conductor |ayer 1. Wen the surface of the

n-type sem conduyc 1.5 fel i ] | d .
1 gh e tting. Faramod Bt Shuehdnhl of U surblopdf SR EhE kA AIANS: taver 10
sem conduct or l.ayer 10 .and thus ]ight taki.ng-out.efficiency fromthe

surf ace. ofior RaREp Il s i b Petrory B M8 cheiab reSaE T p aroaecal
the surface of the n-type sem conductor 25layer 10 is roughened,

ref | ecfi ofasnen | gReciBipdllys i oughsningemay dstnesiormed Ry dinpjey thoupige pbthe
26 effectively suppressed. [0075] A et hod of roughening of

t he surf acetypd seohieombuciopdayse i) ooprdassivor hydagarde d@uiien.not particul arly

limted, but nmay be perforned in a chem cal manner or in a nmechani cal

5 manner. Speci i eddiliyn, dnBeenhessgifend Raighenedbarher fsalorpartioyladi Piphifed, but
the surface of the n-type sem conductor |ayer 10 in potassium

hydr oxi de yg@ddahéRMayving a maghifudRAMH 17k 981/ URGKE AR SleRfthl YidHe Yehelefom
surface is not particularly limted, but unevenness having a

e bl T PP R ST e
AT S e AR o o
layer 30 may be effectively suppressed.
[0076]
[Fifth Process]
(J-1) Next, as shown in FIG (5-a), the thermally decomposable fixing resin
15 layer 90 is heated so as to thermally decompose the thermally decomposable fixing resin
layer 90.
[0077]
When being heated, the thermally decomposable resin composition making up
the thermally decomposable fixing resin layer 90 relating to the present invention is
20  gasified and is vaporized, and thus a residue of the thermally decomposable resin
composition may be difficult to occur on the compound semiconductor layer 1 and the
supporting base 80 when the compound semiconductor layer 1 is peeled off from the
supporting base 80. In addition, even when residue of the thermally decomposable resin

composition occurs, the residue may be easily removed by being washed with a solvent

25 orthe like. Due to these effects, the thermally decomposable fixing resin laver 90 that



| ayer 30 may be effectively suppressed. [0076] [Fifth Process]

(J-1) Next, as shown in FIG (5-a), the thermally deconposabl e fixing

resin 15l ayer 90 is heated so as to thermally deconpose the thermally
deconposabl e fixing resin |layer 90. [00,}7] When bei ng heat ed,

the thermally deconposabl e resin conposition making up the thermally

deconposabisethéhedRg thee€dmpdudd QEmRBnd @4 bR 1t Ray BE rABBLRMmVEY SN RS a
is 20 gasified and is vaporized, and thus a residue of the thermally

deconposabj:a.r.esi.n.c itk Ry, i ffi t on_the..
cCompound iy Gl GERPR WAMER Ry bt b abtuBEaN R “Incfiiop. he
conpound sgm conductor |ayer .1 is.peele ff.froqigye upporti.ng. bas
S0, adcteanD Soebanl Fude at® Foer e tads T e B TDRRHAE bak B0
resin composition occurs, the residue may be easily renoved by being
washed wi tIH2}R0S Elighlytremgyd, apdthus e supperting basgcidemat betensed. t he
thermal | y deconposable fixing resin layer 90 that 27 1is attached to

t he copound send@®™iductor layer 1 may be reliably renoved, and thus
alight-emtting element with high reliability nay be manufactured.

In addition, theA tdigiefmlde\ofdeaaynas alhally ddcdghpbaldfikiay @ésiPAybhd isinst
attached to the supporting base 80 may be reliably renoved, and thus

heat i ng. tHE TRAT Ao Pt 2000 AR T Finr b e 190 0 AP RRHE pHirrafle.

AR L E SRR T SR

above-descri bed range, the conpound sem conductor |ayer 1 nay be

reliably fSeRepnduetpndpysad umar ther fehigbly hgxadi duringe rienefaptyring the dightemitting

and thermal deterioration or bending of the conpound sem conduct or

| ayer 10 nepjerhentsapbthessadet§r@atdin or bending of the compound semiconductor layer 1
may be suppressed.

[0079]

(K-1) Next, as shown in FIG. (5-b), the compound semiconductor layer 1 is
peeled off from the supporting base 80, and a light-emitting element assembly 110 is

15  obtained.

[0080]

A method of peeling off the light-emitting element assembly 110 from the
supporting base 80 is not particularly limited, but examples thereof include a method of
peeling off the light-emitting element assembly 110 in a direction perpendicular to the

20 surface of the supporting base 80, a method of sliding the light-emitting element
assembly 110 in a horizontal direction with respect to the surface of the supporting base
80 s0 as to peel it off, and a method of floating the light-emitting element assembly 110
from one side of the light-emitting element assembly 110 and peeling it off.

[0081]

25 The thermally decomposable fixing resin layer 90 relating to the present



(K-1) Next, as shown in FIG (5-b), the conpound sem conductor |ayer

1 is peeled off fromthe supporting base 80, and a light-emtting

el enrent assenbly 110 is 15o0btai ned. [0080] A net hod of peeling
off the light-emitting el ement assenbl y,110 fromthe supporting base

80 is not particularly limted, but exanples thereof include a nethod

of peel i nghRifioh he hhidof! Lev Etrw&leebﬁfiﬁ‘@koﬁﬁaﬁi@ée&ﬁﬁé&ﬁuhﬁr @ay@'k negdid aR
perpendi cular to the 20 surface of the supporting base 80, "a net hod

£ ol di e oMt | . . . '
i rect i on R 8Bk o ki e R RAF Y ey R bie 3B ey
to peel it of and a nmethod of floating the light-em.tting el enent
hosobl y T P oieY o e tor Shanb anyng Suraide fi li-SrsHS B EEHEA SO R
and peeling it off [0081] 25The thermal|ly deconposable fixing resin
| ayer 90 rigﬂ-at Thegeloee. brrakpgecafdh lighignikingelsresnt pssembbol Kone b effegtively

resi due on the conpound sem conductor |ayer 1 and the supporting base
60 as descnppededhoddhusahdyithiug thdbglitfearitrmg| ejfendet arg ds alxbmved Xi ng
resin |l ayer 90 nmay be peeled off w thout applying stress to the
light-emtting edggoent assenbly 110. Therefore, breakage of the
light-emtting el enent assenbly 110 may be effectively 5suppressed,

and thus the yi féigthqfr E&g light-emtting el enent nmay be inproved.
[0082] [Sixth P ocessf (L-1) Next, the light-emtting el enent

assenbly 110 is, di,vided . faor each light-emttin l,e t.unit
o1 00831 G e O SEGTaPhEY sEMbIERaE (g seRiiisd, for cech
assenbly 110 for each light-emtting element unit is not particularly
limted, iﬁgpﬁnWﬁ&WﬂmW@WHWﬁ-of obt ai ning a semi conductor chip by
dicing a sem conductor wafer into individual pieces nmay be used.
Speci fifcal Iy, alld8ght-enitting el enent 100 as shown in FIG (5-d) may
be obtai ned by

A method of dividing the light-emitting element assembly 110 for each

light-emitting element unit is not particularly limited, but a known method of obtaining a
semiconductor chip by dicing a semiconductor wafer into individual pieces may be used.
Specifically, a light-emitting element 100 as shown in FIG (5-d) may be obtained by

15  adhering a dicing tape on the light-emitting element assembly 110 and dividing the
light-emitting element 110 (dividing the light-emitting element 110 into individual
pieces) using a dicing saw.

[0084]

Next, an operation effect of the method of manufacturing the light-emitting

20 element of the present invention will be described.

The method of manufacturing a light-emitting element according to the present
invention includes: a first process of forming a compound semiconductor layer including
semiconductor layers and a light-emitting layer on a growth substrate; a second process
of forming an electrode on the compound semiconductor layer; a third process of

25  adhering a thermally decomposable fixing resin layer of a thermally decomposable fixing



15 adhering a dicing tape on the light-emtting el enment assenbly 110
and dividing the light-emtting elenment 110 (dividing the
light-emtting elenent 110 into individual pieces) using a dicing
saw. [0084] Next, an operatigpn ef fect of the nethod of
manuf acturing the light-emtting 20el enEnt of the present invention

will be degsihilR@d-attached supfdi@inBBREOH QhickBBe RGN Medmposable fixing resin
light-emtting el enent according to the present invention includes: a

first proc : i semi r r N3
e bopaockls LR SufRERRR SFRPENRANG LAYERLIE LY o
substrate; a second process of formn n el ectrqde on the conpound
sem condudl8FeS Q) Badiasng i Siefars e ey am Bribale el CRBPFEI Py Surtace on
deconposabl e fixing resin layer of a thermally deconposable fixing

29 resin |'4bigh the omenpnd sepisenduciry lavesds formai with {aser lighs seras foypeel off the
deconposable fixing resin layer is fornmed on the supporting base, and
t he cofpowrdwdestbsiontd aod dre doayennd serhisondustriaee Sonoéadhratha afifthgprecess
surface of the growmh substrate, which is opposite to a surface on

whi ch t he sfyrplundifshiteapsiitet emidaastor fiybOfoRCthe Whgbriids Bise! hghd s
as to peel off the 5 growth substrate and the conpound sem conduct or

llayer fromgach PaNRling ﬁiefciﬁﬁ{pgulﬂf %ﬁé&ldﬁf:top@f}Jeg E‘xgo ﬂicdfiviaﬁ prREP Q\'rﬂéfieu]g in

sem conductor |ayer fromthe supporting base; and a six process o

dividing t n m.conduct or. | ayer into.individ i,eces .
whor ei ni e KERRAC, BEoBROME Lhish RN Rlos  Bled it BRI BE o By BF Shiaporine
peel ed off_ fromthe sypporting base by thermally deconposing the

t her mal | y %&%oipd: %HS‘FBE& AFHRPIsEG Ahg Ahermallyy gecerapesple e iixings refire layer.
fromthe fixing resin layer is |less likely to be left on the conpound
seni cdfduckhsreiprgy essidisdrarn ke Fisingabsinilayer of less likefbitto dwi leftiamgthe compnund
that is obtained nay be increased. [0085] In addition, in the nethod
of manuf actomidomdudtbrelalyérghtd-tens tedinbigityed Lartipht-anicinedélaigent 1thatt i obtathed may
present invention, a tenperature to thermally deconpose the thernmally
deconposalyedndrbagetg resin layer is 50 to 500C, and thus the thermally
deconposable fixing resin layer is thermally deconposed in a reliable
manner in the fifidyiprocess. As a result, prevention of thernal
deterioration o# the conpound sem conductor |ayer and prevention of a

bendi ng state .CO tibl ith e ot her ... 0086 [ n,.
add tron. (n e nd® AREHEA B efe Lt BeRRG el i giefbkmrtioe rmentansiitine
according to.the present invention, as the thernmally deconposabl e
fi xi ng°r edP ntheaparsentainyeaheR. SndeRpsigiupt tohdismaplly dreopipss dbr ethersally
conponent selected froma group consisting of a pol ycarbonate-based
resin, a petsmpisebleb@geg resasiayer & Poliy &HPUB-dndstbas thestharmadly decomposable
fixing resin layer is thermally decomposed in a reliable manner in the fifth process. As
a result, prevention of thermal deterioration of the compound semiconductor layer and
prevention of a bending state may be compatible with each other.
20 [0086]
In addition, in the method of manufacturing the light-emitting element according
to the present invention, as the thermally decomposable fixing resin layer, at least one
kind of thermally decomposable resin component selected from a group consisting of a

polycarbonate-based resin, a polyester-based resin, a polyamide-based resin, a

25  polyimide-based resin, a polyether-based resin, a polyurethane-based resin, and a



25pol yi m de- based resin, a polyether-based resin, a

pol yur et hane- based resin, and a 30 norbonene-based resin is

contai ned. Therefore, residue fromthe fixing resin layer is |ess
likely to be left and thus reliabilityﬂgf the light-emtting el enent
that is obtained may be increased [00 ] 5In addition, in the nmethod
of manuf a%%%ﬁdrﬁkglelﬁﬂgedl 1@l Q:Bhfaiﬂeag ?h&@%’ﬂé haotegncs ﬁbﬂ)gthE Cfl)&ltﬂ%e ré%frpﬁi?&t is

invention, as the fixing resin |ayer, | east one ki nd her ma
deconposa | i

pol ycar boﬁ% ?éﬁ(glg/ t0 5’8 ?éeﬁs) iﬁ%ﬁ%s Pat E(fﬁefgf tfh%glgiét derrgfét ﬁﬁel&%@xﬁ tﬁetat if! 918118{118&; may
resin, % i m de-based resin, a polyether-based resin,

polyureth FPSEY resin, and a 10 norbor nene-based reS|n, and a
phot oaci d generator are cont ai ned. Therefore, the thernal
deconposition té¥etature may be |owered, and thus the fixing resin

| ayer is thermally deconposed in a rellable manner in the fifth
proces§. As a r ésadditiorpirethe mtidtbhod of mamensmalingdbt dipheemittiinnelament according
prevention of a bending state of the conpound sem conductor |ayer may

be conpat ithltBe WrtRneaGRnAbMeAs ithe Fixidd! adsin/ @dykr,eff @kl ¥he MBMANSF - thermally
15[ 0088] In addition, the present |nvent|on isnot limted to

the abovey %@Eﬁdl d i a nd.f h
like in thg é%gﬁgap e %% égﬁggpﬁggﬁ%%g O%jg%%ﬁ% %bﬁﬁﬁug of 1%
i nvention If |ncI% dn t he pres nve tlon 20In g

Appl i cabi PPPYYPEREePased st a@e i eﬁﬁr B hé“Prederh Xaﬁ%}g% P, FEm; &
pOSSIb|e to prOV|de a net hod of nanufacturlng alight-emtting
el enent, iPA Ymd@rbaﬁ%lrem% fr potvether Basey 1PYR B palywicthage{bascd rq%| gnd; g
be left on a group 11l nitride sem conductor |ayer and a supporting
base LB t HertRbeasdastd mesiuf ast @r phejoadié dengtatoreatet contgined. en@g@refwe,athe
| aser |ift-off technique. 31

thermal decomposition temperature may be lowered, and thus the fixing resin layer is

thermally decomposed in a reliable manner in the fifth process. As a result, prevention
of thermal deterioration and prevention of a bending state of the compound
semiconductor layer may be compatible with each other in a relatively effective manner.
15 [0088]
In addition, the present invention is not limited to the above-described
embodiment, and modification, alteration, and the like in the scope capable of

accomplishing the object of the invention is included in the present invention.

20 Industrial Applicability
[0089]
According to the present invention, it is possible to provide a method of
manufacturing a light-emitting element, in which residue from a fixing resin layer is less
likely to be left on a group III nitride semiconductor layer and a supporting base in the

25 case of manufacturing the light-emitting element by a laser lifi-off technique.



Furthernore, according to the present invention, it is possible to
provide a highly reliable light-emtting el enent. Therefore, the
present invention is very useful in an industrial field. 5Reference

Si gns List [0090] Conpound sem conductof; | ayer 10N-type semi conduct or
| ayer 20P-type sem conductor |ayer 1030Light-emitting |ayer 40P-type
el ectrode BANetPR, ScOElifOBEhS BfsaMikycatBStT B fp%ssl&@‘c@ﬁi\b%lde a highly reliable
1580Supporti ng base 90Thermal | y deconposabl e fixing resin |ayéer 100,

200Li ght - elf@hrt—telrﬁ'tginglemrt. I3 Lght 'ﬂ?en}ntegénrt? GnRhBIE N vy SE9R Ya an industrial

field.

5  Reference Signs List

[0090]
1 Compound semiconductor layer
10 N-type semiconductor layer
20 P-type semiconductor layer
10 30 Light-emitting layer

40 P-type electrode

50 N-type electrode

60 Growth substrate
70 Groove
15 80 Supporting base
90 Thermally decomposable fixing resin layer
160, 200 Light-emitting element

110 Light-emitting element assembly



32 CLAI M5 1. A nethod of manufacturing a light-emtting

el ement, conprising: a first process of form ng a conpound

sem conduct or | ayer including 5sem conductor |ayers and a
light-emtting |ayer on a growth subst@ te; a second process of
form ng an el ectrode on the conpound sénm conductor |ayer; a
third process of adhering a thernall yrdggmposabl e fixing resin |ayer
of a thermally deconposable fixing resin |ayer-attached supporting
base in which the thermally deconposable fixing resin layer is forned
on the supporting base, and the 10 conpound sem conductor | ayer;

a fourth process of, irradiatin surface of, the growth substrate,

whi ch 15 bppos e Aunhenpfieaatuli ¢ RE R isb e s bRt o

| ayer is forned, with |laser |light so as to peel the growh substrate
and the conpound $&fH EEIFEERctSr IrayRE avepynrousth sypisosiustar; laysh inpluding
process of thermally deconposing the thermally deconposabl e fixing
resi n bayeempondistéerdayeeind hbglyemptingdaee ohegnowidtsobsttagier from t he
supporting base away; and a sixth process of dividing the conpound

sem conduct or | agedont précebdsh foiHinglan RleeG68e oRthe compdund fenic@idaedr diver;
manuf acturing a light-emtting elenent according to claim1l1, wherein

the sem conduct gri,},ayeb&sa6e a%%\erﬂfgt ¥ RRrReH GeRHGIsQble! MRS r&R0 1fer of a

p-type seni conductor | ayer.

thermally decomposable fixing resin layer-attached supporting base in which the
thermally decomposable fixing resin layer is formed on the supporting base, and the

10 compound semiconductor layer;

a fourth process of irradiating a surface of the growth substrate, which is
opposite to a surface on which the compound semiconductor layer is formed, with laser
light so as to peel the growth substrate and the compound semiconductor layer away
from each other;

15 a fifth process of thermally decomposing the thermally decomposable fixing
resin layer so as to peel the compound semiconductor layer from the supporting base
away; and

a sixth process of dividing the compound semiconductor layer into individual
pleces.

20

2. The method of manufacturing a light-emitting element according to claim 1,

wherein the semiconductor layers are an n-type semiconductor layer and a

p-type semiconductor layer.

25 3. The method of manufacturing a light-emitting element according to claim 1



or 2, wherein the growth substrate is nmade of sapphire gl ass.

4. The nmethod of manufacturing a light-emtting el ement according to
any one 5of clainms 1 to 3, wherein a tenperature to thermally
deconpose the thermally deconposabl e fi*ﬁng resin layer in the fifth
process is 50 to 500C 5. The nethod of nanufacturing a

light-emtging el enent according to any one 10of clains 1 to 4,
wherein the thermally deconposable fixing resin | ayer contains at

| east one ther : 0 ' 0 ected froma
group consistigghg%ﬂg%% yggr gﬁ&%gﬁggggﬂﬁ%%@ﬁﬁ%ggﬁ%blyester-based
resin, a polyam de-based resin, a polyimde-based resin, a

pol yet her-based resin, a polyurethane-based resin, and a

15nor bor nene- based resin. 6. The method of manufacturing a
light-enitting & erfdsuneibebelonayfeduiiiga beld-nittgizalement aceprgingvipenepre
the thermally deconposabl e resin conponent is a pol ycarbonat e- based
20resin. ofclaims7toFhe net hod of manufacturing a light-emtting

el enent according to any one of clains 1 to 6, wherein

t2 ge thermal |y degeminseimperitidenth HREMAIY AL mERBT @ NHerdraPPoiRadipdsable
gener at or .

fixing resin layer in the fifth process is 50 to S00°C.

5. The method of manufacturing a light-emitting element according to any one

10  ofclaims 1 to 4,
wherein the thermally decomposable fixing resin layer contains at least one
thermally decomposable resin component selected from a group consisting of a
polycarbonate-based resin, a polyester-based resin, a polyamide-based resin, a
polyimide-based resin, a polyether-based resin, a polyurethane-based resin, and a

15  norbornene-based resin.

6. The method of manufacturing a light-emitting element according to any one
of claims 1 to 3,
wherein the thermally decomposable resin component is a polycarbonate-based

20  resm.

7. The method of manufacturing a light-emitting element according to any one
of claims 1 to 6,
wherein the thermally decomposable fixing resin layer contains a photoacid

25  generator.



34 8. The method of manufacturing a light-emtting el enent
according to any one of clains 5 to 7, wherein the

pol ycar bonat e- based resin includes at |east one kind of structure
unit 5selected froma group consistinglgf propyl ene carbonat e,
cycl ohexyl ene carbonate, butyl ene car bonate, and norbor nane

car bonat e. 9. Alight-emtting el enent manufactured by the
nmet hod according to any one of clains Ito 8. 10

8. The method of manufacturing a light-emitting element according to any one

of claims 5 to 7,
wherein the polycarbonate-based resin includes at least one kind of structure unit
5 selected from a group consisting of propylene carbonate, cyclohexylene carbonate,

butylene carbonate, and norbornane carbonate.

9. A light-emitting element manufactured by the method according to any one
of claims 1 to 8.

10



