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DESCRI PTI ON PRODUCTI ON METHOD FOR NI TRI DE
SEM CONDUCTOR LI GHT EM TTI NG DEVI CE TECHNI CALFI ELD The
wWEe@3mos546 nvention relates to a producti on met PCTIF2006/H8658
nitride sem conductor light emtting device, and in
particular, to a productionyrethod for a nitride
sem conductor |ight emtting device which is obtained
- by renoving a substrat ESORIATIOONPri ses el ectrodes on
the upper and | ower surfaces thereof, and which has
.high reliability and inproved light emtting
ef ficiency. CROSS- REFERENCETO RELATEDAPPLI CATI ONS Thi s

PO VRO EORIRIPE St aNBlIcir Mgty

filed on Septenber 29, Zoﬁixrﬁﬁd priority is clained
on Japanese Patent Applic VoENo. 2005- 270565 fil ed
on Septenber 16, 2005, and U.S. Provisiona

Application No. 60/721,590 filed on Septenber 29,

2005, the contents of which are incorporated herein by
reference. BACKGROUNDHEETHNICAEJdBLDyears, GaN conpound
sem conductor material has received nuch attention as

seni qROREHR invERti6H febltestd Arbdctioh Bethoday el AMEddsehdieHductor
emtting devices. A GaN conpound semi conductor is-

llgfl rHl?tﬂ'Tgo&v (o 1g%aﬁféﬁ rt@ﬁ f)fﬁﬁ‘é{i})@ﬁleﬁoﬁ Erﬁi single

trat e, conmpoun ubstr.at es

B B R G O RE A T v

(MBEnet hod). A sapphire_single cryst al substrate has a
comaflﬁqwéecareﬁ%wrfbe wpipes gy joryes surfaged thergnd, and which has high

, 'reliability and improved 1ight emitting efficiency.

| CROSS-REFERENCE TO RELATED APPLICATIONS
This application- claifn; the benefit pursuant to 35 U.S.C. §119 (e) of U.S.
Provisional Alpplication No.'60/721,590 filed on September 29, 2005, and priority is
claimed on Japanese fatent Application No. 2005-270565 filed on Septexﬁber 16, 2005,
and U.S. Provisional Application No. 60/721,590 filed on September 29, 2005, the

contents of which are incorporated herein by reference.

BACKGROUND ART
In recent years, GaN compound semiconductor material has received much
attention as semiconductor material used for short wavelength light emitting devices. A
GaN compound sem'iconductor is formed on an oxide substrate such as a sapphire single
crystal substrate, or Group III-V compound substrates by a metalorganic chemical vapor

deposition method (MOCVD method) or a molecular beam epitaxy method (MBE
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| atti ce constant of GaN by 10% or nore. However, since

a nitride sem conductor having excellent properties
weav7hgesior med by forming on a sapphire singl ePCT/yEed/318658

substrate, a buffer |ayer conmprising AIN or Al GaN, a

sapphire single crystal substrate is widely used. For

exanpl e, when a sapphire single crystal substrate is
mdfs®Rl, an n-type sem conductor layer, a light emtting

| ayer, and a p-type seni conductor |ayer are fornmed on

the %%Qpﬁﬁifeesir?g.l@&lg_ﬁapgﬁﬁzﬁé haUP@itlc@ cndtaht bWHich @FERIfrom the

Since a sapphite Single crystal substrate iIs insulant,

il SRRERAl oI nl 1620 HHort TREL &P iR SRR BB for |

substrat e, " both a positiVve e or Ime

the p-type sem.condyctor |ayer and a negat.i ve
harging ke TroRerics R D6 oMo o BRE CB AdaRbIERe Shgjeprysiek
positioned on one side of the device . Exanples of a )
substiateo 8l bikfer layer camprisige KN lor AlGHN, asagphiretingle eiyistal pyhgtrate is
positive and negative el ectrodes on one side includes
widely asek uForretdngsle,i whentd sapplitegiigle erystat substratd i wsedp anhetype
p-type seni conductor side using a transparent

AIBRINRHTa e Aight ehniith@faydr, BASA bity R RiBEHdAEISr 1238ichra formed
SefI I p- chi pa}rﬁr#ét h(ln%ﬁien \Nhlgcl’)], ]f [ ghtbi gﬁextract ed %ragm .trhe0

i gh r :
on3RERBphT e iRl F ol WipoRel S {BpHRIE il thiel
ove, .sapphi.re single crystal substrates are,w dely
sufUEl T iRDIS Eubian G BHiiE pmp YRR ftaire Upberiipiypstrate,
single crystal substrate has sone problems. First of
bogh 2 poslltwecﬁ?f%pd% fprmgd pp thiad-Hipg seirenducier laysg @nd p pegative
n-type sem conductor is exposed by etching the Iight
clestrpde fomyed ay en p-typreseafiomductohlayen asepositipriegron capisideiof ghe
| ayer is reduced by the area of the negative ‘ (
degicect Bgatpleadfla aiethodtfopamattinicige fivasa dSdcocubhptisiig pusitive
the positive el ectrode and the negative el ectrode are

anf 8L dtive RRATOHEsI0RDNS MR iRdIERs aThRCIP Ehbd T whRAlight BW&tracted
horTzontally, current density is increased |ocally,.

R S SRl S o 0 1
positix}e electrode, and a ﬂip-chip method in which light is extracted from fhe sapphire
substrate side using a highly reflective film such as Ag as a positive electrode.

As is explained above, sapphire single crystal subs,tratés are widely used.
However, since sapphire is insulant, a S;Ipphire single crystal substrate has some
problems. First of all, in order to form the negative electrode, the n-type semiconductor
is exposed by etching the light emitting layer; therefore, the area of light emitting layer is
reduced by the area of the negative electrode, and output power decreases. Secondly,
since the positive electrode and the negative electrode are positioned on the same side,
electrical current ﬂ(;ws horizontally, current density is increased locally, and the device

generates heat. Thirdly, since heat conductivity of a sapphire substrate is low, generated

heat is not diffused, and the temperature of the device increases.



10

15

20

25

heat is not diffused, and the tenperature of the

devi ce increases.In order to solve these problens, a
woredonosksie used in which a conductive substratBCT/$P2006/318658

attached to a device conprising an n-type

sem conductor layer, a light3emtting |ayer, and a

p-type sem conductor |ayer which are stacked on a

sappln oxlesiorsglve thesy prablenssy b snethodisiused inivshicl a epnductive

sapphire single crystal substrate is renoved, and then

suBstieSis hitadhee ks B&vasteconiiistgRgRtypy eerticonducaddayr,e light
positi oned on both sides of the resulting stacked

erﬂéﬂ%x%ﬁ%ye(‘, RR8 a%@@@&e@nic @llrﬂ)ﬁ ePahRAtard B84 8A h sapphire single

at’i on 11970). ddition, the conductive
trate.is,.f b |.at i. ' E

cr BB o B SRR e P AP Rl en

oo B e sods ST PR e s

substrate include a nethod in which netal conpounds
stacked hagera (Fowxamplei Fapapese RateatidCrarted)Ribhication Ne 3311940kn
adhesive, or an activation junction nethod in which a
sur'f ag edditio)@hg @ndeclivie Substiate/id fexhddybyariging, potagrmtaching (For
under vacuum These nethods require that the surface
exiBpReTaphh&e MR xRRIneX PAEHEA PpIch@én, et Bubliitton 2004-47704).
Therefore, if there is foreign matter such as - -
particles on the surface to be attached, the area is
not closely attached. Due to this, it is difficult to

obtain a uniform I t he ot her .
hand, since the tﬁl@{;&@&%é&‘lm sem conduct or
lLlayer stacked on the sapphire substrate, that is, a )
GaN IExp@plesiof ampthod fanafiaching s congyrtivg Sh‘?ﬁﬁa%madpa?ea method in
tenperature of the stacking layer is high such as

whiblp utetal c@@Po@ds hirénga MW medingpuinteuch aavbiSn are gbed ds|am
stress. Specifically, when a GaN | ayer having a

adhbdivd e 8% a@fvatiojiintorsinatilsé th whica asaffpdd todegoihsd isakdvated by
havi ng a thickness of 0.4 mm the GaN | ayer warps at

mﬂpﬂﬁsé@uﬁd}r;%ﬁuﬂn These methods require that the surface to be attached be

extrenﬁély flat and smooth.  Therefore, if there is foreign matter such as partiéles on the
surface to be attache(i, the area is not closely attached. Due to this, it isk difficult to
obtain a uniformly attached surface.

On the other hand, since the thickness of the n-type semiconductor layer stacked
on the sapphire substrate, that is, a GaN layer, is in a range from 1 to 10 u#m, and the
temperature of the stacking layer is high such as about 1,000°C, the GaN layer has
extremely high film stress. Specifically, when a GaN layer having a thickness of 5 um
is stacked on a sapphire substrate having a thickness of 0.4 mm, the GaN layer warps at
about 50 to 100 ﬂlﬁ.

In addition, when a conductive substrate is formed on the p-type semiconductor

layer by plating, since the mechanical strength of the conductive substrate is smaller than
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I n addi tion, when a conductive substrate is forned on

the p-type sem conductor |ayer by plating, since the
wore@hasise@l strength of the conductive substr aPE@I/iF006/318658

smal | er thanthat of the sapphire substrate, and the

t hi ckness of the conductive 4ubstrate is [imted to a

range from10 nmto 200 mm fromthe view point of
thap phthestpphire pybsitatee and adhicknyss olethe aprptuctiee subbizate itlanited to a

war page of stacked | ayers becones larger. In order to
ran@e foaa $@uinhte 200 uer Semehd eewponit ofprodagdyigeafesr atmoving the

the GaN | ayer stacked on the sapphire substrate, it is

| t Ia¥d §€sthdked I 1eldegss! applied to

Saﬁgﬁgﬁﬁwﬁtgygﬁagé% edgged%%kﬁtl%x%gs gfg\?l ded portions,

and j.ed: [ ' I

"o ol ERAGP RBR e s Mk e of SRR Ul E RS LR yer

opt ai ned. .1's expl aj ned,_ahove, . when t onductive .
Staﬁf‘-’é’t%‘ 'Sﬁ 5@1%?‘5? gubstraieoit fgifesty e fo ‘H%F gﬁéﬁl’ e@aﬁttr ess applied

| ayer, that is, after renoving the sapphire substrate, .
to thedsadhMyerdy egledsed wite thealividedhportipes, aerhwerpags eppligd & thaeatire

is fornmed on the p-type senm conductor |ayer, it is
cophgtivdiubstrate deadscerbasatia nphlyigh ofliadbilty eat ba ebtaioedtiuct i ve

substrate, but the follow ng two problens arise. (1)

Si ncAstiiexplantd s, whddahe esndubthe platk ¥RSHARTS RNEE after
| ayer, is exposed, when the conductive substrate ts

dix{i%m EWN r&lggf g is, hAG rempgiggrtﬁegﬁgg@;@%ﬂt ,ltﬂé’GEVQMr is

p-type sericonductor teria
R Bl R M BB SRS BRI s
o TSt 1 e e s B o

emt light effectively fromthe sides of the device.
prothemparitsl em (1) is easily solved by forning a

protective filmon the side surfaces of the p-type
(1s etmy ggn:é it GAN Iy that is) ehel i-tyipt samicohdueprilayeeris eyqrmded, lehen
thencpnductiVe subgtfateis formed by plating, the n-type semiconductor layer and the
p-type :semicpnductor layer short.
(2) Material used for plating to form the conductive substrate is immersed into the
exposed side surfaces of the p-type semiconductor layer, the light emitting layer, énd the
n-type semiconductor layer, and it is imiaossible to emit light effectively from the sides of
the device.

The problem (1) is easily solved by forming a protective film on the side
surfaces of the p-type semiconductor layer, the light emitting layer, and the n-type
semiconductor layer. However, it is difficult to solve the problem (2) by only forming a
protective film on tﬁe side surfaces of these layers.

In consideration of the above-described problems, it is an object of the present

invention to provide a production method for a nitride semiconductor light emitting
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sem conductor |ayer. However, it is difficult to solve
the problem (2) by only formng a protective filmon
wo b7osxes surf aces of these layers. In consi dePGL/irmoaf18658
t he above-described problens, it is an object of the
present invention to providg a production nethod for a
‘nitride sem conductor |ight emttingdevice, which has
devphichvhagpsnadlt wraprafieo winmyingbe sulstateatopsagjo g bchaving high
having high reliability, and fromthe sides of which
reliAbiBiy] anelafforh ehetidds tog o hedH light et by/emAed afficesdly! of
conducting diligent research that focused on sol ving

- thesg proll §Mmdb &R g;e%mesezﬂ&@mapfo%uéeam@om@ théde 1S

pOSSI ble to prevent mat used for plating from

pro@ls %pﬁ:gexg?&v%ggy fogﬁg Eha? ypé 8%s§i:fr)]l ol rPd'%}%{lt( £d en;%% q%eg’ for
platige f%}* Eé"w%c’a'af”r% e i efogtscit L@é&k?cif;g?rg Qb aing f 1646¢ o

formnitride sem conductor |light emtting devices, and
n-tyfpic Isethisgnductordaysueclightiemitting tayer, iand e @-typy semioanidoior Iayer by
~renoved after formng a plate layer; that a device
forthin@grodvies in the glatkddslagdr§ scaseoifoym ainidd shitomattohHglstietdtting

surfaces thereof is forned by renoving the sacrifice

devicRY,8ind #Y the lofddvBPwithRWadriTRle 14 RAEEh 1§ 845G d Ater forming a
removi ng substrate can be decreased. That is, the:

plat@ rl?)%? Eﬂat fagi\résﬂg Q) Rf ﬁﬁ'l%ﬁ?‘lste%d%@y e(?xiﬁlhg(ﬂit?r&éxﬁngéf"tﬁlh% gtﬁfaces

a ni

Aprod tion nitrid '

the b ST g B B e HER T V1oL BB 45y opraer ced
st acked Iayers by stacking at |east an n-ty P

by smeving bty Candifedecregsqd gfhateif the pregentgientiomprgvides the
p-type sem conductor |ayer on a substrate in this

followihgyprodustion nuptiyyds deresnitridecshmikonduetor light smittikg deviegyer s
so as to correspond to nitride sem conductor |ight

(1) em tA proguetton ehod Corenipide deaiBndidtdd lighg einhiingdomoees

wth a sacrifice layer; and formng a plate |ayer on
coxﬁbgﬁgféaf?%iﬁggfg%ﬁa@k&i)ﬁ%ﬁ b9 rstql:ﬁ)ig bt RAE ah'iﬂyﬁ@%nh&érﬁﬁcﬂo@l/a‘?yér, a
light emitting layer, and a p-type semiconductor layer on a substrate in thié order;
forming grooves which divide the stacked layers so as to correspond to nitride
semiconductor light emitting devices to be produced; filling the grooves with a sacrifice
layer; and forming a plate layer on the p-type semiconductor layer and the sacrifice layer
by plating.
(2) The production method for a nitride semiconductor light emitting device
according to (1), wherein the production method further comprises a step for removing
the sacrifice layer.
3) The produc.:tion method for a nitride semiconductor light emitting device

according to (1), wherein a metallic layer is formed on the p-type semiconductor layer

before forming the plate layer.
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(2) The production nmethod for a nitride sem conduct or
light emtting device according to (1), wherein the
w@e@dusasion nmet hod further conprises a step foPCT/JP2006/318658
removing the sacrifice layer. (3) The production
method for a nitride sem cogductor |ight emtting
devi ce according to (1), wherein a netallic layer is
(4) f or righé poeductien pletlyopefosemtmgnmmduuaybght lontfitting device
formng the plate layer.(4) The production nethod for
acc@rdﬁigttb (e wherdicobalteatloyer i fohhedon theistigstd@viefere forming the
according to (1), wherein a buffer layer is fornmed on

. sta&E&a%re@SMcﬁhs st 8nll M Bured: l@@r &b @&ﬁ&@dlaﬂxﬁfoﬁm@nﬁe plate

the Substrate and the buffer layer are renmpved after
gorn1ng the plate l.ayer. (5) The production nethod for
a nitride sem conductor light emtting device

acc erein.the l'1ic yer,. which is
Ot or g‘éﬁ 13, ‘5‘?“861 “{eﬂ@w&"{ %/B’é“‘i“eiﬁ‘—%?ﬂ%‘gﬂ%‘?bklg*} Ugipditing device
formed before filling the grooves with the sacrifice
acoprdiugito (D yvherein e oenislic Byenisbichas foomedoml o thep-type
sem conductor light emtting device according to (4),
semidvaiactor lager is fidrated defore Hllingrt gotns wittsthe sadrifjce Thyer.
production nethod for a'nitride sem conductor |ight

(6) €M tTHeRHodRYibE teBftTOH Alridesemidondictorlight Whett@p Aevibe
sacrifice layer is nade of resist nmaterital. (8) The

onductor |ight
aca%d&%ﬁsggpgggﬁ%£&§€§%§ ﬁk&ﬁ&a@f®qﬁﬁgreln the netallic
| a ri.ses nt act .
O prodief i FusRegPra Bk ﬁeascog*g#%mﬁ ETRE dgriee
ttin vi ce accarding_ to , Wherein the netalllc
accprawfto &&m@s Sherein gy Sé%@ﬁl@dawaﬁemade( afgysistygaterial.
production nethod for a nitride sem conductor Iight
(8) eni tThcrpgodisstion metinddotia nifrideseprdyondupter bght entidingwewice i c
| ayer conprises an adhesion |ayer which contacts a
according to. (3), wherein the metallic layer comprises an ohmic contact layer. -

layer.

(9) - The production method for a nitride semiconductor light emitting device

vaccord’ing to (3), wherein the metallic layer comprises a reflection layer.

(10)  The production method for a nitride semiconductor light emitting device
according to (3), wherein the metallic layer comprises an adhesion layer which contacts a
layer formed on the adhesion layer and ‘a layer formed under the adhesion layer.

(11)  The production method for a nitride semiconductor light emitting device
according to (8), \.Nherein the ohmic contact layer is made of at least one selected from
the group consisting of Pt, Ru, Os, Rh, Ir, Pd, Ag, and alloys thereof.

(12)  The production method for a nitride semiconductor light emitting device
according to (9), Wﬁerein the reflection layer is made of a Ag alloy or an Al alloy.

(13)  The production method for a nitride semiconductor light emitting device

according to (10), wherein the adhesion layer is made of at least one selected from the
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| ayer forned on the adhesion |ayer and a | ayer forned
under the adhesion |layer. (11) The production nethod
w0 200732316 ri de sem conductor |ight emtting deRCT&P2006/318658
according to (8), wherein the ohm c contact layer is
made of at |east one selected fromthe group
‘consisting of Pt, Ru, Gs, Rh, Ir, Pd, Ag, and alloys
graupeoesiting(dEX), V&, Br, Oty da, bif, Tao ¥ add aldoysahereefi i de
sem conductor light emtting device according to (9),

(1her Th@Fﬁoﬂﬁctf(ﬁxfﬂlaﬁbd £t al nidyide sdrhicomdiRto flight\enitting0devive
an Al a on (13) The production nethod for a nitride

;
e R Ry RE ) rhilpin Afickhi R0t A PLAELBECRTT Y Rbpb okl 10 m 10
20 eI ected from.thegroup consisti ng of Ti, V, C, Zr,
M- \o, Hf, Ta, W and al | oys thereof. (14) The
roduction method for a nitride sem co ﬁctor
(1§m t thaprodecHanemetbed fotiafiride sgmicopguctoy fight it grf? 1ce
thickness of the plate layer is in a range from 10 ntn
acondii@ @ ¢h) of (3) wiktreinghe glatst laysn isveadroof 4 NiP aloyi €uiage Cu alloy.
sem conductor light emtting device according to (1) :
@aer ( The proidactionmethed poraiitride yemiconduorstaighf emitthiglevice
alloy, Cu, or a Cu alloy. (16) The production nethod

acdoRing td} 1 bt eLq @ﬁéveﬁ.%eéy €rRfing the PlatRyért hebtaiavd ?ﬁduct is
according to or (2), wherein after formng the

wnfigfind %@f&@ﬁé@?’@@%@ﬁ? r?‘i?f "he product i on et hod
d d
(Dot bF Ry bifiqrar ot b o st Sittmdifirdiabfomig fvice

fornmed between the, netallic-layer and the plate |ayer
acepsding te () cwherainta plate aghesion Ipyey dy forpedhetyrgen ﬁ\e@aﬁs@llp fpyer and

method for a nitride sem conductor light emtting:
thaigletiedaycase as i qogtactthe plfe layérer ei n the pl ate adhesi on

| ayer conprises 50% by weight or nore of a sane

(1®onpane Eiodasncm ieihod g e semttostudter 1ighe ahit@ng 6ev5&%

by weight or nore of an
according to (17), wherem the plate adhesion layer compnses 50% by weight or more of

a same component as a main component which is a ratio is 50% by wcighf or more of an
alloy contained in the plate layer.

(19)  The production method for a nitride semiconductor light emitting device
according to (17) or (18), wherein the plate adhesion layer is made of a NiP alloy or a Cu

alloy.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a view showing a cross-sectional structure of the nitride semiconductor
light emitting devicée of the present invention.
FIG. 2 is a view for explaining a production method for a nitride semiconductor

light emitting device of the present invention.
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all oy contained in the plate layer. (19) The
production nmethod for a nitride sem conductor |ight
w@pioyn323g6 devi ce according to (17) or (18), WhRCEIrR00dES658

pl ate adhesion layer is nmade of a NNP alloy or a Cu

all oy. BRI EF DESCRI PTION OF STHE DRAWNGS FIG 1 is a

vi ew showi ng a cross-sectional structure of the
‘nitride sem conductor light emtting device of the
present invention. FIG 2 is a view for explaining a

‘pr oduct i BESTEMOUEROR GARRYINGOSATHBINVENTION ght
emtting device of the present invention. BEST MODE FOR
CARRYh&NEnbddimEhls of kﬁé’-‘}f}@gem{vrg}ﬁmﬂmmerﬁﬁfaﬁleﬁ fwittferences to

present invention wll be expl ained with references to

'che1 lﬁm%é. 9 %Vﬁr%r?sr ht ﬁlognt his S&th fgé/cletggﬁeoﬂllpaun)%getm@dlments

odme S an

acorrblnatlo of th fal ] ow ng odi ment s.
anditty SEmpLS 01 SRR AT &eotjgﬁ%’v@mlﬁgﬁ}m% Lcture
of ‘the nitride sem conduct or giht emtting device of
t he El(éégﬁg viayw ghominga cropy- @ctlgna stractyieanf; theopitride semiconductor
expl ai ning a production nethod for a nitride
lightemmictingctiestosrof thegirtseaniny ¢ntiog., d EVG.Qais afvidvh for e plamitg a
i nvention. Mdrreover, in'FIG 2, in order to facilitate

produstic méabi 6k a ﬂmde@iameboﬁhwt@l ughy emftting Héw&eof the present
sem conductor light emtting devices, only two nitride

mv%ﬁm)ﬁ:. 0 'MH%B%I ol 108 2 SR ek Flgfagﬁf(étg 9§uﬁfz§tug;g Q)Wpof a plurality of

e nitri sem cond’uctor ht em tting

W, a e ted as mtt devi ce
nﬂéﬁ%eﬁﬁm?flﬂﬁf{e Ve ikt ppfichieaif g‘Sﬁ&‘BEPB?‘}ﬁtQJJ’@P%
H*%[ conduct or st acked Iayers") 3 conprising an

tipg %Vlgeérﬁf%ﬁtfﬂimbtor layer 103, a light enitting |ayer

104, and a p-type sem conductor |ayer 105. The sides 5
of t Whe nitride semiconductor hght emitting device (below, abbreviated as “light

emitting device’ 2 shown in FIG. 1 comprises nitride semlconductor layers
(“semiconductor stabked layers ) 3 comprlsmg an n-type semlcondﬁctor layer 103, a
light emlttlng layer 104, and a p-type semiconductor layer 105. The sides 5 of the
semiconductor stacked layers 3 are exposed, and at the center part of the p-type
semiconductor layer 105 included in the semiconductor stacked layers 3, that is, ét the
center of the top surface of the semicoﬂductor'stacked layers 3 in FIG. 1, an ohmic
contact layer 107 and a reflection layer 108 and an adhesion layer 109, which constitute a
metal layer 6, are formed in this order. The adhesion layer 109 comprises a cover
portion 109b which is formed on the reflection layer 108, the sides of the ohmic contact
layer 107 and the reflection layer 108, and the peripheral portion of the top surface of the
p-type semiconduct'or layer 105, and a flange portion 109a which continuously connects
with the cover portion 109b and extends from the edge of the p-type semiconductor layer

105 toward the outside of the semiconductor stacked layers 3. On the adhesion layer
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sem conduct or stacked |layers 3 are exposed, and at the
center part of the p-type sem conductor |ayer 105

w0 p@i7asksds i n t he sem conduct or stacked | ayer s BCT/i1a06/318658
is, at the center of the top surface of the
sem conduct or stacked layerg 3 in FIG 1, an aohmc
contact |layer 107 and a reflection layer 108 and an

109% @ iptate lapien é\} as formed vistthe adhesias ddyeufos the platedayer fabbrevéated as
are formed in this order. The adhesion | ayer 109

"plateagiitesivadayerydter marddition, 4 pSiitiwtdletrods 212 istetn@or the upper
reflection |layer 108, the sides of the ohm c contact

surfady 6f thd BlatéRgert NE, £l d REHHRICIEANAE 2198 forheh dh@e lower
peri pheral portion of the top surface of the p-type

sur@ﬁ%ﬁﬁ@ﬂHﬂ;é’éenli@%%ct%PEge%.a flange portion 109a

continuouslTy conhects Wth the cover portion

109h -an xtends fr t he ed of the p-t . .

sem B gRicR Boohss b Dbkt 2 Bor RS, e the

sem conductor stacked | ayers 3. On the adhesion i
subptzate A9 prepagtdaped thepatfenlayer 192 ivfommed on sthe sybsteat Ea, anis

| ayer for the plate |ayer (abbreviated as "plate
shoswilied1@r2.1 ayer”) 110. In addition, a positive

el ectrode 212 is forned on the upper surface of the

pl atExamgé&lof Halerial fst tBe SUHRRALE 101 BICREE0REAR stusde Li§stals such as
formed on the | ower surface of the n-type -

: ' ¢ .
sap R GRC AR (ARYEA B G PPl aB R i b
S par ‘and the fer |ayer .1 i~ formed. qgn
VMR PP TipeR Gt IS br el i o6 il Gl ana
material for the suhstrate 101 in¢lude oxjde -single _.
Mg, r%‘é&lﬁ%’s@g@ﬂa gemvenional substrptg graterial jughss i ajugls crystal, SiC
. plane, C plane, Mplane, and R plane), spinel single '
single geyistal,-apfpaseingle apigtalsi Agese matgalafan bg ysedforghaspibstrate
crystal, LiGaO2 single crystal, and-MyO single
101cwigledua hny Hmétatian v éWhéonedndacivet substeatersichras alsulsstiate msde of
Si single crystal, SiCsingle crystal,.and GAs single

SiCTik YiSddads-thd §idSRateaDESit Blndt ARBsshS tB3&H0TOthe LI LELODY FiHeR
101 without any lim.tation. When a conductive

proﬁﬁ{gﬁé ﬁﬂéﬁ eﬂﬁﬁﬂg%vﬁe §%ﬁ1&)ﬁ§ﬁ1§ pgﬁﬂ% Ha negative eleétfodeé 212 and
213 on both surfaces thereof. However, since a buffer layer 102, which is insulating,
cannot be used, and crystals of the semiconductor stacked layers 3 grown on the Buffer
layer 102 are degraded, a light emitting device 2 having excellent properties cannot be
produced. Therefore, it is necessary to remove the substrate 101 even when conductive
SiC or Si is used for the substrate 101 in the present invention.

The buffer layer 102 is formed to improve the crystallinity of the n-type
conductive layer 103. Specifically, the lattice constant of sapphire single crystal and the
lattice constant of G;N single crystal differ by 10% or more. When a buffer layer 102
made of GaN is formed on a substrate made of sapphire single crystal, the crystallinity of

GaN constituting the n-type semiconductor layer 103 can be improved by forming the
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SiCis used as the substrate 101, it is not necessary

to renove the substrate 101 when producing a |ight
WE@PiorN323g6 devi ce 2 conpri sing positive and negedT/¥R2006/318658

el ectrodes 212 and 213 on both surfaces thereof.

However, since a buffer lay# 102, which is

i nsul atl ng, cannot be used, and crystals of t he
buffetiyeo 402 ooy ABY alcAKHN, ashichshag adettiomcanstanhetivedtf de lattice

| ayer 102 are degraded, a light enitting device 2
con3avitsf s&p@t@ﬂelsﬁigﬂe @ystpledonkitatingarhe atibdnatepi0d dind €3hN single crystal

Ther ef or e, IS necessary to renove the substrate 101

coRMRAnYAR Y %SJQQ%Edo}iSuc%l@aﬁr 188, i s used for the
substrate 1 in the present invention. The buffer

o sty %‘elei%‘%‘%rfgﬁ’.?’etsg ISR émiéé%’*?é ﬁ%’?‘ i ayer 104,
d
and| S or G SMERRHECS et Koo dprabeny B po o1 B Biren g 102

or ‘nore. When a buffer [ayer 102 nmade of GaN |s f or med
to pradecedho samigondugtod stagkeddayssn 3 havisg A drterasiupstion struchise.

crystallinity of GaN constituting the n-type

sem Asseniconductarysed 103 semivobdudtorpstackedtilaysrs Bomemygitride

thebuffer layer 102 from AIN or Al GN, which has a

seﬂlﬁbﬁdu‘é?o&@&r?ﬁéﬂrﬁy A8 LUREA thidfulh:8ALINCGa GYN$ k21, U=<y<1, and
sapphire single cryst al constituti ng The Subst rat e 101

si ngl.e constlt ng t.he
x-S RTEL orIn (58 RFSeRt 5 Ao b e et rpiiépgisd by the
sen1conductor | ayer 103, the light emtting | ayer 104,
gengral fomaulp canybroused pithontrnylanitatifer 105 are formed in
this order on the buffer |layer 102 to produce the
senm Bmddctidinonethodefoe thebayitnide sgrficondngom 3 are not limited.  The
hetero-junction structure. As sem conductor used for a

preS@itiSRNEos tAT usetallGli@HodsayIEES ad knoWi s RietHddd €or growing
sem conductors denoted by the general fornula:

Gr HY§Rdidseiediuddts subh ¥ me@a‘?&}ééﬁé’ Eﬁc)rm@&leifag&giggomh@n

e present I nvention, nitrid m conduct or ot.ed

el R PSR B 2SR R T B A e iy
method (YVI 3 Ctzflglgnggthgsfe? fl'gl%t thcla Iv{gwt peoqnt o-gg:ontrollablhty of the thickness of
a-film, and mass productivity, MOCVD is preferable.

When MOCVD is used to produce the nitride semiconductor 3, it is preferable
that hydrogen (Hy) or ﬁitrogen (N>) be used as a carrier gas; that trimethylgallium (TMG)
or triethylgallium (TEG) be used as a Ga source which is a group-III source material; that
trimethylaluminum (TMA) or triethylaluminum (TEA) be used as an Al source; that
trimethylindium (TMI) or triethylindium (TEI) be used as an In source; and that
ammonia (NH3) or hydrazine (N2H,) be used as a N source which is a group-V source
material. Asan n;type dopant, for example, monosilane (SiH4) or disilane (Si;Hs) is

preferably used as a Si source, and germane (GeHy) is preferably used as a Ge source.

As a p-type dopant, for example, biscyclopentadienyl magnesium (Cp2Mg) or
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present invention can use all nmethods which are known
as nmethods for growng Goup-IIl nitride
w@ego7osasdact ors such as a netal organi ¢ chenm caPCT/aRov6/318658
deposition nethod (MOCVD), hydride vapor phase epitaxy
(HVPE), and nol ecul ar beamm@pi taxy nethod (MBE). Anong
"these, fromthe view point of controllability of the
bisdthylcyolepestadiengl magnesiven@EtGp3aVigrie dsecltdswaiNg sowBCVD i s
preferable. Wen MOCVD is used to produce the nitride
- sem 208 dheloin BIG. 2} grbsvegefefcriled oh gt substebit® g@Nnto(divide the
or nitrogen (N ) be used -as a carrier gas; that

A senfiédngﬁgtgy %Q@égh iy §C3-er %3%8 tg Eofréép@ﬁ@ ¥d @8 hiFlilﬂHﬁi(tiﬁ%@evﬁ:@s 2 to be

use sour I's a group-Tll source

proffiel npheplonfi AR Bt bl el s s tpggprespond
o 1ight FYE A3HFEE ) S PR 2 FSrEF P TeRATach A e PhGe

(N H) be used as a N source which is a group-V source
buffesiayer 102 inAdGay nTheyside siakagestS of the sanigagsivetor gaakash lnyae3
(SiH4) or disilane (Si H6) is preferably used as a Si
are $Rpusee froantle gide waile of fhe lddjovies 4 panefithe bikffey layee #0215 cap&ed

source. As a p-type dopant, for exanple,

from tBEH AP 6 tha GrRR¥d 4.magnesi um ( Cp2My) .
or bi set hyl cycl'opent adi enyl nagnesium ((EtCp) M) .is

45l OB B LR EFL S AR o
SRR R SRS BT B o SRR e

grooves 4 divide the sem conductor stacked_ | ayers

layers 3isucivey anciehipgimethor; lgsar catpgmathpdsand lager It-oth Ht?tngo

bott om of the grooves 4 reach the surface of the
withoift fagy - libeation. 1 0o wev e | vatipres et tosthel ecngaval eftbe s@bstratet 10
sem conduct or stacked | ayers 3 are exposed fromthe
whithdecatsied sutditer tds pre@aatis totuseantethbiefop diviiding krysemididauctor
is exposed fromthe bottom of the grooves 4. For

 stad% Ref 3 WHRA dBeSARRAMAE: ﬁlie'@%;ﬁﬁr% rs¥§stt@{e 103. USBerefste lWiten

substrate 101, the
the semiconductqf stacked layers 3 is divided by an etching method, it is preferable to

select a method which has a faster etching rate for the semiconductor layers 3 and lower -
for the sapphire substrate 101. When the semicondu;:tor stacked layers 3 is divided
using a laser, it is preferable to use a laéer having a wavelength in a range from 300 to
400 nm, with respect to the difference between the absorption wavelength of the
semiconductor stacked layers 3 and the sapphire substrate 101.

After that, as is shown in FIG. 2, the grooves 4 are filled with the sacrifice layer
106. In the case that the semiconductor stacked layers 3 is divided so as to correspond
to the light emittiné devices 2, the width of the groove 4, that is, the distance between the
isolated semiconductor stacked layers 3, is about 1 to 30 um, and the depth thereof is

about 1 to 10 gm.
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present invention can use any conventional nmethod to
di vi de the sem conductor stacked |ayers 3 such as an
wer@hosaf4éret hod, | aser cutting nmethod, and | asBCT/JP2006/318658
lift-off nethod, without any limtation. However, wth
respect to the renoval of the substrate 101 which is
carried out later, it is preferable to use a nethod
“for Biiydidficut tbhee;de miprastical aaoners file kerchingypsthodg sudhiag VD,
does not damamge the sapphire substrate 101. Therefore,
sputtging] 4 deposiGaN@BUEIL the gBdovek 4,bekanse tiseyhave adow ifitdolnying rate.
an etching nethod, it is preferable to select a nethod

i t i . ; .
, C"%ﬁfé?‘éﬂgﬁ‘aﬁ’&mﬁ i} thggfr‘if&vh iR S cfifike fah& BBTL ERRRUCthEYis, the

e A | ower f t he 'sapphire substrate 101.
t ] duct ked. | . L Vi .
o HGSE BAMALS] R ARSI B S07 B ltifhongon
Feaplidt PrEGPrae e peie 165 JBohE (OrEeq 58 GhsEibiyhich docs not

wavel engt h of the sem conductor stacked | ayers 3 and
damhge thagprhiconduntdrstackedlayers 3, the adiesidadayer 499 andghopate;layer
FIG 2, the grooves 4 are filled with the sacrifice
111 axhen rebifving the shaifivedeyer 106. thefembhd cangilestofmatériat ked
| ayers 3 is divided so as to correspond to the |ight

cofffithtiignte SRYikEE Tayer 106acMEEHeBisOhate N, BsROYRd deratiltsl In
t he di stance between the isol ated semn conduct or

is, th
poftBFE Shch BUE Sroperph U Gekivhiy R g4 BYRRDUEE B s casily
a practical manper, filmformn t hgds_such as D,
re o fiE G R YF R R PR 15 PR B TRl
because they have a |ow filmformng rate. )
Cegmpiss gieeahio foreipseipralerbecapse SIQ: ip pasilyregousd by HFy, gAmong Si0,,
sacrifice layer 106 is forned, that is, the %r ooves 4
spinsorf-glakse(@ O trhatetial isranoes preferable, berausesit ciuf ¢losely &illdhe grogves 4.
in the present invention. It is preferable that the

sacr iAsiacfethed for piéiuchg thosaesticdlayeratOs] aat codventivndb@sthod
not damage the sem conductor stacked |ayers 3, the

sudPRES AN cdMNE meSl, spaf nlchRddPAmll Bp coMBie rdhodi@Rised. In

removing the sacri fice layer 106. Prefeéerable exanples
paﬂfcuﬁ?,txsﬂﬁ i%lspect to productivity, a spin coating method is preferable.

Then, as'shown in FIG. 2, the metal layer 6 comprising the ohmic contact layer
107, the reflection layer 108, and the adhesion lgyer 109 is.formed on the p-type |
semiconductor layer 105. |

In order to form the metal layer 6 on the p-type semiconductor layer 105, first,
the ohmic contact layer 107 is formed at the center of the p-type semiconductor layer
105.

The ohmic contact layer 107 is required to have a low contact resistance to the
p-type nitride semicéonductor layer 105. With respect to the contact resistance to the
p-type nitride semiconductor layer 105, an element of the platinum group such as Pt, Ru,

Os, Rh, Ir, and Pd or Ag, or an alloy thereof is preferable as material for the ohmic
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constituting the sacrifice |ayer 106 include resist
material, resin, and ceramcs. In particular, since
wo ew7es2semt erial fills selectively the groovesp@r/imroos/318658
devel oping, and is easily renoved by using an
excl usive rel ease agent, regd st material is nore
‘preferable. Ceram cs are al so nore preferabl e because
conficDldysr 251 |Amomgibesed Pt jr, RE, antihibwn gre Su@e preferiableosndgftds most
(SOG material is nore preferable, because it can
pre€dratsiel ywhih A gt Gsedrfoothe dhrhic Amtaet ey, Exoellpitaetileitingy is
the sacrifice |ayer 106, any conventional nethod such

obtdfed SHbReFRahiRSs J’Efsoggz% thaPthd YontBéthedstarRR G Agls higher than

coati ng nethod are In particular, with respect

O r ogiict | vi ty .. i ' i.spr.ef erabl
el G 386 kPt B PRS0 CRRIE B Pl 85l HRE LN fer 107
the ohmic contact |ayer, 107, the reflection |ayer 108
Howgyer, A8 a he Bsedrin (syiess in %dhaa igh poptac) fesisiencs 39 Gojacauired.
sem conductor |ayer 105. In order to formthe netal
| ayeTo stably abtedn plaw pentass nisistange.dhe thickagssrof flasohmiccantact
- the ohmic contact layer 107 is fornmed at the center of
layehE07is pyeierablgra. Lamnduw gtaater) amgdenord Preferdbly lolmioc greater.acn
| ayer 107 is required to have a | ow contact resistance

partiBulb) e tYePRidRhéss lofl the VM€ E6tHALE 1kt LGB k) or gidhfef) a
respect to the contact resistance to the p-type :

NG ' 105, an el enent of thé
““%‘g{%%"ﬁ%%%gér%sﬁa%@ggﬁ%%&@%@ Ru, Gs, Rh, Ir, and Pd or

Ag, an al Loy. there i referabl e as terial.fAQr
the Bher DedreRbion FER08 o PE RBnB ool F ey grb
. and Ru are nore preferable, and Pt js nobs ref erabl e.
impygan thegeflectiyitg of ﬁé‘?‘- t fle Eﬁﬂ%orblamfa]@? iy w@%b made oh Ag
excellent reflectivity is obtained. However, there is
allay, jor e Ad pllohatA Agalloy hasie highersief ectivity ten Piglri Bh,HRyyds; and Pd
than that of Pt. Therefore, Pt is the nost preferable
in fRRtviibIako filtraviolve wahelemption ntiat is) siyerlighOFomHhedightremifing
can be used in devices in which a high contact ,
layef 805130 R idntly M ecteANH hfgﬁ(i)owered device can be produced using the
reﬂection léyer made of a Ag alloy or Al alloy. In addition, when the reflection layer
108 is made of a Ag alloy oran Al alloy, and the ohmic contact layer 107 is made thin -

enough for light to pass sufficiently through, sufficient reflected light can be obtained in
addition to obtaining an excellent ohmi;: contact. Therefore, a high-powered light
emitting device 2 can be produced. |

The thickness of the ohmic contact layer 107 is preferably 30 nm or less, and
more preferably 10 nm or less. As the method for producing the ohmic contact layer
107 and the reflection layer 108, conventional sputtering methods and deposition
methods can be used without any limitation.

Moreover, when the sacrifice layer 106 is made of resist material, before filling

the grooves 4 with resist material, it is preferable to form the metal layer 6 by patterning,
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To stably obtain a | ow contact resistance, the

t hi ckness of the ohmc contact |ayer 107 is preferably
w@2m7/825¢¢ greater, and nore preferably 1 nm oPCT/JP2006/318658

greater. In particular, when the thickness of the

ohm c contact layer 107 is l4nmor greater, a uniform

contact resistance can be obtained. Then, the
In pagtitwar, itdhmiozgpefetabis thet the phair eomtachlayerntti’qngd ¢l rglection

| ayer 107 to inprove the reflectivity of light. The
layee 08 ethichart foried DAR onsthp pafpy sehligondacter fyeral 05gbafdrmygd

or an Al alloy. A Ag alloy has a higher reflectivity

 befoR@A1iRE thd groovdd 4 With re&Rt maRHal’d The ré436n W thtliRe k&ist material

ultraviol et wavelengths. That is, since light fromthe
is LLs'cg E(; il tlfdtﬂg glo@éésf 4 ngrdébfilfed%uifg{ fegféﬁ%ée}’ialr, el 8548 el
I'g -%omefe devicé can be produced using’the
Leflection |ayer. nmade a alloy or Al alloy. In
fil 'Fgg’ﬁ,"eﬁ/\%g‘s“{dﬁé PFE?&E&PP@%“W&yer 108 is made of a
Ag alloy or a n Al _all o%/, and_the ohm c contact |ayer
107 Thenyagiis shawn inRKughthe adhesiopiayard 0B asiormed $9 a5 tegoysy the
through, sufficient reflected |light can be obtained in
sida ol ttei chimit comindt dayer h@y amd thi caflekcon lapéniiOf, thenemsitrface of the
Therefore, a high-powered light emtting device 2 can

refRRtion RYUCEDS, thEhRriphdrallpeescn 6ffthé top salfadeCofaBdbage sedicdnductor

107 is preferably 30 nmor |less, and nore preferably

laytP 16874 eQ§1§‘ surfiee Bbgle@%rﬁ% 15 1060086 DediBL13B8M 0D

contdct layer 107 and the reflection l'ayer 108

. _conventional sputtering methods d.deposi tion_nethod
imBYERIN SRR beFRR Pk B L B REPER A VPR
acrifice layer 106 js made. of resi .material, .before
undetths adpesinm B oviDat i, (e arincetas ¥er 10e BPpiaves adesigh between
preferable to formthe netal |ayer 6 b}/ﬁatterning. I n
thqrgflegtion layer 108 andsthaprizppseaticonducior layax 105, endtheiplate layer 111
contact layer 107 and the reflection |ayer 108, which
in thiserhisadimenton Tiie adhesioa 1pyer 1S issaadecd mehtid thaving @y edllefOaihesion
be formed before filling the grooves 4 with resist .
to RtPEybakemitRIuCRRASFBr 165. ! EanmPlRGE niabstiab whiBAiB4y @nstitute the
adhesibn layer 109 include Ti, V, Cr, Zr, Nb, Mo, Hf, Ta, and W, and alloys thereof.
Then, the plate adhesion layer 110 is formed on the adhesion layer 109. The
plate adhesion layer 110 improves adhesion between the plate layer 111 and the adhesion
layer 109. Material comprised in the ﬁlate adhesion layer 110 varies depending on the
plating material which is used to form the plate layer 111. In order to improve adhesion
to the plate layer 111, it is preferable that the‘plate adhesion layer 110 be made of
material comprising 50% by weight or more of the same component as the main
component which is 50% by weight or more of the plate layer 111. For example, when
the plate layer 111 is made by plating NiP, the plate adhesion layer 110 is preferably
made of a Ni alloy, and more preferably made of NiP. In addition, when the plate layer

111 is made by plating Cu, the plate adhesion layer 110 is preferably made of a Cu alloy,
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is used to pattern, if the grooves' 4 were filled wth

resist material, the resist material filling the
w@e@onss46¢l woul d be peel ed by patterni ng. ThenPCHIP2065/318658

shown in FIG 2, the adhesion |layer 109 is fornmed so

as to cover the side of thd5ohmc contact |ayer 107

~and the reflection |layer 108, the top surface of the
andmedre preférablymaderof €98, t he peri pheral portion of the

top surface of the p-type sem conductor |ayer 105, and

-t he I oples tor dtagie evéellchieadhesion, thecthidkaywrof Hitadhddien layer 109 and

adhesi on | ayer 109 i nproves adhesi on between a | ayer

the Pﬁferﬂ%iﬁes%h a6 ADNE pic@itablAVar niAbE giealeR)iBl hdRE PRAerdBIYEnm or
he adhesion layer. That is, the adhesion |ayer 10

o4’ SRR EIBRIIF L S i s o
111 j [ [ . adhesi
YT AR TR 0 Y R T

p-type sem conductor |ayer 105. Exanples of materi al
fromhecppintef vicohek producivitie adhesi on | ayer 109 i ncl ude
Ti, V, C, Zr, Nbo, Mo, H, Ta, and W and all oys
"t herBefprodiktion micthedfbethe adithiosailayer 169 end the@lats adhssion dayer
on the adhesion |ayer 109. The plate adhesi'on | ayer

110%4 Hotl 16Rk&Q 86d exhigiésafieroet elade & benvehfibmal kpiRfing hikttdchnd
t he adhesion | ayer 109. Material conprised in the-

depg%iﬁ&?m@gﬁﬁ?’i Qfhck %{ere]d]ﬂ%rt‘i’él‘ési }ﬁ%ir%qgglpgﬂe@%yeﬂf‘ tHeR@rface of a

ating materi al Ich’is used t ormt plate | ayer

111, In Qrder, to i nNproyv hesi . .
basg eyfonid 1 g SpERAS HEUPEIER P ub & Bfuld B paifhien

110 be_made of . material conpri si 50% by. wei.ght_. or.
adligipR Fhersiares & SRbUSEHB SHRUIRY TS Bret DI RTH RoRb e b Hyer

is 50% by weight or nore of the plate |layer 111. For
109sa0d the platevidbesiathleygn ldle 1 ayer 111 is made by plating

Ni P, the plate adhesion |ayer 110 is preferably nade

of &rhsh, the playe lagerd 1t forped de thelilyte mvkksionflaydr P10 by a plating

.addition, when the plate layer 111 is made by plating

' meéaﬂdd. thge flhiEs Emambe SbMPrited b6t dhldedi®lds 9&%@5&%@&& aflf

Cu al l oy, and nore preferably nade.of .
electrolysis plating method. 'When the plate layer 111 is formed by an electroless

plating method, it is ﬁreferable to plate a NiP alloy. In contrast, when the plate layer
111 is formed by an electrolysis plating method, it is preferable to plate Cu or a Cu alloy.

| In order to maintain enough strength as a plate, the thickness of the plate layer
111 is preferably 10 um or greater. However, if the plate layer 111 is too thick, the plate
layer 111 easily peels and productibility decreases; therefore, the thickness is preferably
200 pm or less.

Before plating, it is preferable to degrease and wash the surface of the plate

adhesion layer 110 ﬁsing widely used neutral detergents. In addition, it is also
preferable to chemically etch the surface of the plate adhesion layer 110 using acids such

as nitric acid to remove a natural oxide film on the plate adhesion layer 110.
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In order to obtain excellent adhesion, the thickness

of the adhesion |ayer 109 and the pl ate adhesion | ayer
wai®7iozspe ef erably 0.1 nm or greater, and nor ePCT/JP2006/318658

preferably 1 nmor greater. Although there is no upper

limt to the thickness of thé adhesion |ayer 109 and

‘the plate adhesion |ayer 110, the upper limt of the

{hi cR¥fenghd plateresee  ablsymalcin NP flatig, heaiate haepbi s of

vi ew of productivity. The production nethod for the
predetblyiformnddeyyedlectdfesaphitihf asipg aphatiag bethicomprisingra sbifteiof

not limted, and exanpl es thereof include a

- nickBIeRhd RIRY] sEIRAE hRY hidlel BRIJHAE, ARG FHORSHDblsABuIER saFhs

Since sputtered particles having high ‘energy hit the

S GE T R R
i ST SRS SR LD PRGBS B e

adhesion layer 110. Then, the plate layer 111 is
pHroftheplating batl dpring eleetriess iplating ds/preferabdy bya mnge fommgto 10, and

nmet hod. The plating nmethod conprises both an
theetemptmatirethsrepl stirefgrablst inadasgedfram 301te 8591 ysi s pl ating

nmet hod. When the plate layer 111 is forned by an

el ecWiehebsplpeaiyend1 af adt byl platiry Od 6f £Cakiley,ithe Plagtigyer
a NP alloy. In contrast, when the plate layer 111 is

11i%f§f€fé fPmed B¢ bleelrdshis pRtiag bl fa3R8 bath!cobtprisi
pr ergﬁye to plgtg Cu§olrpa l(ﬁf% aﬁ%g?a I% grdcé’?ﬁ@tngmgasource
i_nt,ai N _enou str th.as | ate,, the t.higckness o

of (R iooBP et | TREDRAES ot Bhihg retsiflusi RS Br&lerabty
However, if the plate layer 111 is too thjck, the )

strﬁxpg%y élehgytgpt 1§,1tﬁe ggstf'upr)c;o greder. 'l%la Zpﬂv’é?féct i’he }elnmi;rature thereof is
decreases; therefore, the thickness is preferably 200

preferably|ie a sanggdton &0 ) 20°Chapd merej preforablyaioam temperature (25°C).
degrease and wash- the surface of the plate adhesion

The ayeent Hefsityss pofashitleliya agd froau.s ab 10l AVdnY and siord preferably in
addition, it is also _ ' ,

a range from 2 to 4 A/dm’.

In addition, in order to make the surface smooth, a leveling agent i_s preferably
added to the élating bﬁth. Examples of a commercialized product of a leveling agent
used include ETN-1-A and ETN-1-B, marketed by Uemura & Co., Ltd.

In order to improve adhesion of the plate layer 111 to the plate adhesion layer
110, it is preferable to anneal the plate layer 111. The annealing temperature is
preferably in a range from 100 to 300 °C to improve adhesi(;n. If the annealing
temperature is more than 300 °C, the adhesion may be further improved, but ohmic
properties may be degraded.

After formiﬁg the plate layer 111, the substrate 101 is removed together with the
buffer layer 102. Examples of a removing method for the substrate 101 include any

conventional methods such as polishing, etching, and laser-lift off.
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preferable to chemcally etch the surface of the plate
adhesion layer 110 using acids such as nitric acid to

WO 2090082536 nat ural oxide filmon the plate adheBCDIP2006/318658
| ayer 110.\When the plate layer 111 is nmade by N P
plating, the plate layer 11y is preferably fornmed by
el ectroless plating using a plating bath conprising a
sourifkergémoviog die: wbstratea 01 itheduiffes ldyeni @2 ismemeovedibyl polishing,
chl oride, and a phosphorous source such as

etcliygap asliie] il thExaypd gisriddf semicudi@abl RyaolHs expakédz ed
product of a plating bath used in electroless plating

i ncl Agg Ml MDENG e EMR L %818 FeRYvdde M RnfeRing hdtfod for
The pH of the plating bath during electrol ess plating

[ i JLan tQ ,
the sFor B AFEP IO chiBpbRE Akd B RUch 4% vt Bl bfhog ana
to 952C. When the plate layer 111 is made b [atin
drysie R wesad 557 b Usell EUOPLATE imaftions 11 s prof or ably
formed by electrolysis plating using a plating bath
conpkhien; thg negativaclestrode %@ i8 fermed ondbppréypesiitridg semicyaductor
plating bath during electrolysis plating is preferably -
layat108nglAy tikcaegative ¢lbatode 213 tregatintd dldveroded havingwraeioes abl y
2 or less. The tenperature thereof is preferably in a

conipt3ARns ARMtAR1r&s 20 khowRNnTRY Frefn® ifteatidn] coMRtional negative
tenperature (25aC). The current density is preferably

cledtfbals EATW LA Whutin finfiflog A2, anc more preferably

In a range trom In addition, in order to

N T RN AN

conmerci al i,zed product of a leveling agent used

- clegtppdes, gmprisipg A, Al iegegapd fhe likeare kay by 1ndhg prgseat inyention, -

Ltd. In order to inprove adhesion of the plate |ayer
conygntiqnel pasgivelelactrodesivan ibo ms¢dayishout agy liindtatien.pr ef er abl e

to anneal the plate |ayer 111. The annealing

t enpEliedight emitdngpdefies 2k ig showdin Bih € i§ obiaintd 0y caitid@ the(plate

to i nprove adhesion. If the annealing tenperature I-s *

| lay 0L 19, {603 AheSion 1Yer BE61ERA R dWMsidiPlaet per | mPr OV,
ut ohmc - , ' .

Examples

Below, the production method for a nitride semiconductor light emitting
device 2 according to the present invention will be explained with reference to
Examples and Comparative Examples. Moreover, the present invention is not

limited to the following examples.

Example 1
The nitride semiconductor light emitting device as is shown in FIG. 1 was
produced by the following processes.

As is shown in FIG. 2, on a sapphire substrate 101, a buffer layer 102 made of
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properties may be degraded. After formng the plate
| ayer 111, the substrate 101 is renoved together with
wo b@7losisiier | ayer 102. Exanpl es of a renovi ng PEL/reedos/318658
for the substrate 101 include any conventional nethods
such as polishing, etching,18and |aser-lift off.After
renmovi ng the- substrate 101, the buffer |layer 102 is
AIN bawingalthisknpss| ¢fs0inmgandea semicepduetor staekediliyers hwere fogmed.
n-type nitride sem conductor |ayer 103 is exposed.
TheAeinédontii@bdy stidked $aers ¥ waefohaydby fdithinga 8i-deped @argyeGaN
As a renoving nethod for the sacrifice |ayer 106,

, conga%mé?atﬂas:ﬁ@ a tm&%zg of § Wl aﬁ%-@pm,%«gmhai AMldiRt I_B?éai (&0 A-type

ry-etching nethod can be used w thout any linitation.
. e s . .
senElucibi EyAA3) bt BRSNS PR RE LB 104 havine
negative el egtrod 3, negativ eci rodes, havi ng,
a m S 8 PO oo frte S o516 R Rk o8 1 hiess of
present invention, conventional negative electrodes
30 gaanden IpeGanst™ el layerhavingy thickness of S nm weprodackied &ive times
el ectrode 212 fornmed on the. plate |ayer 111, various .
andphai the berriel tayer walkestackedypr Mygidoged\p;typd Alp NiGao &IV, clahiing lager (a
l'ike are known. In the present invention, conventional ‘
p-tipRSbhicefdRh6dhy2 d6S) i ghethitkasks\f 50 ak; addY Mg-doped p-type
limtation. The light emtting device 2 as is shown in
' i iRk DE N f'o'}gnw%f‘esﬁﬁ & sd QUGS yénthtelﬂﬁff
Galglcg%tltg&e@%és?%néﬁaygr‘ﬁdgf jan the a hESISOH gf r 109. .
la | es Bel ow, the production nethod for a nitride
Y€eNtrconduct or light emtting device 2 according to the
present invention will he explained with reference._t ‘
ExamhicBsSranvrsdongradarmeddyers fshig in (it sBRomugtpfstacked layers
present- invention is not limted to the-foll ovvi‘ng
3 sushdhg thesgrooves 4 reached the buffer layer 102 to divide the semiconductor

stacked layers 3 so as to correspond to each light emitting device 2 to be produced.
After that, a metal }ayer 6 c_on'lpris’ing‘an 6hmic contact layer 107 and a reflection layer
108 W.';IS foﬁned. That is, an ohmic contact layer 107, which is aPt layer _having a
thickness of 1.5 nm, was formed by sputtering on the p-type GaN contact layer included .-
in the semiconductor stacked layers 3. Then, a reflection layer 108, which is a Ag layer
having a thickness of 20 nm, was formed by sputtering on the ohmic contact layer 107.
Pt and Ag patterns were formed by conventional photolithography and lift off techniques.
After that, the grooves 4 dividing the semiconductor stacked layers 3 were filled
with a sacrifice layer 106 composed of resist material. Resist material, of which the
trade name is AZ5214 and which is marketed by Clariant Corporation, was used. After
filling the grooves 4. with the resist material, a pre-b@g was performed at 110°C for 30
minutes, then the sacrifice layer 106 was exposed and developed, and it was subjected to

a post-baking at 110°C for 15 minutes. After that, an adhesion layer 109, which is a Cr
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Exanple 1 The nitride sem conductor light emtting
device as is shown in FIG 1 was produced by the

WO 2007/0%35mg processes. As is shown in FIG 2, OPCHJIP2006/318658
sapphire substrate 101, a buffer layer 102 nade of AIN
havi ng a thi ckness of 10 nmpend a sem conduct or
stacked | ayers 3 were fornmed. The sem conduct or

layst Boiigrla thivkaess of 20asn, fvasfexinddybyf spottering. a ASplattadhekion layer
n-type GaN contact |ayer having a thickness of 5 nm

11@RwHicH Mﬁeﬁlhﬂﬁadeci’ﬁCI\IﬁNll%;r WHi80G1% AB-SN0 4t %) hAvihy Behickness of 30
sem conduct or | ayer 103) having a thickness of 30 nm

. nmawl\é ﬁﬂhe %#dtv\lﬁgn%ayer 104 having a nmulti-well

structure a Si -doped n-type GaN barrier Iayer
havi

h| C of ..30. no. 2Ga
|aye?ﬁfha{r LB g diESiop g &1 E e st wera*“'fﬁ a5
times_and th en the barrier |ayer was stacked
solytioriGipBt B1G498 Ssecondeingemare & axide film Mmd oelath?)sqr%@ of
sem conductor | ayer 105) having a thickness of 50 nm
thegplate adiMgicsidppat 130t ype GaN cont act | ayer having a.
t hi ckness of 150 nm were stacked successively on the

buf f Ehed, aypdite L2 1ifinehich & DAMEmade Ve NiF ﬁ!ld}ﬂdwmg athickness of
etching in the sem conductor stacked l|layers '3 such

502{4‘?&9 ad fPmBA BR VRS e diGRRNEM 101 aQLéflJc?rf)leE %ﬁfmé—%th‘b@ using a

de the sem conduct of stacked ayers SO as

PRSI RAS ARESBR8,210
N el e

Ia er having a thickness of 1.5 nm was forned
tel@gﬁf@pmwzﬁr O, a9 thEemeptieneyps 3 bawract Aftay/de platelagereld 1
in the sem conductor stacked |ayers 3. Then, a
was efaskscl withhwhizy end &68], itwrscainnéadedsat AG0I1CHoe 1 Hmar/hsi@ aclean oven.
t hi ckness of 20 nm was formed by sputtering on the
AfER Bat, tROSIbREAte 10 @hd #R buffel 129610 03GveIe tdn@dved byl Eser lift-off
formed by conventional photolithography and. [ift off

mét}ﬁﬁf"tﬁ'eﬂb'@s% the n-type semlconductor layer 103.

_Then, the sacrifice layer 106 was removed by using‘N-méthyl-2-pyrrolidone
(NMP) as a r;:mover. | An ITO film (SnO,: 10% by mass) having a thickness of 400 nm
was formed on the n-type semiconductor layer 103 by deposition., Then, a negative
electrode 213 comprising a Cr film having a thickness of 40 nm, a Ti film having a
thickness of 100 nm, and a Au film having a thickness of 1,000 nm was formed on the
center of the surface of the ITO by deposition. The pattern of the negative electrode
213 was formed by conventional photolithography and lift off technologies.

On the surface of the plate layer 111, a positive electrode 212 comprising a Au
film having a thicknéss of 1,000 nm was formed by deposition. Then, the plate layer
111 was divided into the nitride semiconductor light emitting devices 2 shown in FIG. 1

having a 350 um x 350 um size by dicing.
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After that, the grooves 4 dividing the sem conductor

stacked layers 3 were filled with a sacrifice |ayer
wao®7osesposed of resist material. Resist materPEil/JP2066/318658

whi ch the trade name is AZ5214 and which is marketed

by C ariant Corporation, wagQused. After filling the

‘grooves 4 with the resist material, a pre-baking was

per f Sheregulting nitGdSsenpicoBincior Hghteesmitti vich@ vsasdngtilieddn a

| ayer 106 was exposed and devel oped, and it was
TOs Wit package, ang dist oudgiipoyentor BD GRACof puflEurrentwwhemeasured

After that, an adhesion layer 109, which is a Crlayer
usmgwt&era hi 66 (S]ifov&gr o2 fheNpht YRHIALARREE iR Yhis Ekkhﬁ}ﬁé 2818

p ate adhesi on 1ayer 110, which 1s a fil mnade of

m‘bll alloy (Ni: 80 at% P: 20 at% having a thickness

of 30 nmwas forned by sputtering. The surface of the

pl at e adhesi on |l ayer 110 was immersed in a nitric acid

solution (5N) at 25SC for 30 seconds to renove an

oxi de filmforned on the surface of the plate adhesion
Expmpler2 110. Then, a plate layer 111 which is a film

made of a NiP al | oy having a thickness of 50 nm was

f or mAchitoide sémicadéesordight ayitting d&¥ideywasprepazed incl mamer

plating nmethod using a plating bath (N UMJDEN(r)
ideniRal {63 thatref KRingsle yexdepiiha tie flate. adhésibon laydd80 having a thickness

el ectrol ess plating was perfornmed under conditions in

of ?ﬁ bl \wid¥ormeéd ﬁ)uﬁeﬁn% bg q%stt&%? by NfPealiteﬁsﬁh%o%ﬁ th? gﬂte layer

e treatrrent ours. After the pfate yer

S S h vvat d nneal

g IRt in S35 R Ry elic Bk PR GV PRE St

t he substrate 101 and the buffer |ayer 102 were
elepg%%awaa (Baley- | ift-off method.to expose the

n-type-sem conductor {ayer 103. Then, the sacrifice

| ayeMare®enaicctiolysisadating of Slurfgr obtawmingythe plasylayes| 1l Y siae

(NWP) as a renover. An I TOfilm (SnQ2: 10% by nass) '
petfapnatigundet dundktivas $n whichQblatingiath éomiprising30 g/hef n:usmezoo gL

sem conduct or | ayer 103 by deposition. Then, a
of BAEAI AR, and a leveling agent (marketed by Uemltra & Co., Ltd., 1.0 mL/L of
ETN-i-A, and 1.0 mL/L of ETN-1-B) was used, the current denSity was 2.5 A/cm?, the
temperature ;;vas roont temperature, the plating time was 3 hours, and material containing
copper phosphate was used as an anode.
| The resulting nitride semicondtlctor light emitting device 2 was installed in a
TO-18 metal package, and the output power for 20 mA of input current was measured

using a tester. The output power of the light emitting device in this example was 18

mWw.

Comparative Example
A comparative nitride semiconductor light emitting device was prepared in a

manner identical to that of Example 1, except that a SiO> film having a thickness of 100
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el ectrode 213 conprising a C filmhaving a thickness
of 40 nm a Ti filmhaving a thickness of 100 nm and

W@ 208a/0835kém havi ng a t hi ckness of 1,000 nm was POF/Rd0a@318658
the center of the surface of the ITO by deposition.
The pattern of the negativesgl ectrode 213 was f or med
by conventional photolithography and lift off

nnt eahfoahedbya CVI ntetimdsurthaside edrfdcheofthasemicanydbictot Sthekeal
positive el ectrode 212 conprising a Au film having a

layehd 3; kR ESare bxgosB@ B MBS ed £r med by deposition. Then,
the plate layer 111 was divided-into the nitride

sem RO b n tth EhddulcRY gV e% Wy dsndehifed it a
(e i ey

havi ng a nm si ze cing. The resulting

m condquct or. dev ce 2 wa
T piefof pfciee. g %ﬁ%ltwgtp R 8] @Q&K%BH‘@“ ﬂgfeahwaweasumd
power ‘for 20 mA of input current was nmeasured using
usipg gttester. TiBe @u@pmow\%fhedfghf praitting)devigenin this ﬁzgarmé@ wag 512
in.this exanple was 18 mW Exanple 2 A nitride
mWem conductor light emtting device was prepared in a
manner identical to that of Exanple .1, except that the

- pl at & igdie@strem thexy @d‘suﬁélfhahﬁﬂw’]ﬂ:nﬁeiﬁbn(‘df fieSihatefialdBed N plating
was formed by sputtering Cu i'nstead of the Ni P all oy

thd éehﬁ&onﬂ?&of' chlﬁh%y%ﬂ K31\ g(f tht kieb Q\Hf B the Eé?ﬁl‘é&mét%r Qtfaclgbg

nm was for med €l ectr yS|spat|ngCU|nstea of

lay%lf %/glsgil)r%%c'ntgé ﬁ% 1ﬁ91§%e$’!t &a‘r’[‘%na?ym I\fperﬁg&%s 4 that iiormmg the

§F OB ng the

IR ARt

sul furic acid, and a Ievellng agent (marketed by
la}@éﬂrﬁmfépr&ere@vmg thegsacrificegaygr/1060f Therrfore, Aigheowdput powst such as 18
of ETN-1-B) was used, the current density was 2:5

mW/weasthbtdiel indigaerphkt Lir eSinslarly,dothet sitrjilersamicoedudidrdight emitting
plating tinme was 3 hours, and material containing
device 2 in Example 2 comprising the plate layer 111 made of Cu, high output power
such as 18 mW was obtained.
’ In contrast, since the material used in plating the semiconductor stacked layers 3
permeates the sides 5 of the semiconductor stacked layers 3, sufficient light could not be -

emitted from the sides 5 of the semiconductor stacked layers 3. Thereby, the output

power was low such as 12 mW.

INDUSTRIAL APPLICABILITY
The nitride semiconductor light emitting device produced by the production
method of the present invention has excellent properties and stability, and this is suitable

for material used for a light emitting diode, lamp, and the like.



10

15

20

25

copper phosphate was used as an anode. The resulting
nitride sem conductor |light emtting device 2 was
wo pevaslsed in a TO 18 netal package, and the ORCTIR2006/318658
power for 20 mA of input current was nmeasured using a
tester. The output power ofggjhe light emtting device
in this exanple was 18 mW Conparative Exarrple A
conparative nitride sem cObdiM8or |ight emtting
device was prepared in a manner identical to that of
.Exanpl e 1, except that a SiOa filmhaving a thickness
of 100nm was forned by a CVD nethod on the side
sur f Jet ar re
1 ore Bifudlod BRRATLrERHE GhighBRaG iRt uclios
sem.conductor light emtting device 2 was installed in
COPRYNY8 netal package, and the output power for 20 m
of input current was nmeasured using a tester.
out piarming/ssacked laynes by sgekingaf topptrig Hiwpp é@mcﬂm%lwtog layer, a light
exanple was 12 mW It is clear fromthese results that
emiiting taype ankapitppe sinitdeluctat byerdn asbeiratn ipthést ardey; t he
sem conductor stacked layers 3 into the sides 5 of the

t he ERMIFORENEdsWhich divkRdhd A¥Eked 1aeWad BEYaIspehddy nitride
filling resist material .into'the grooves 4, that is,

serpﬁaﬂal{&g)eﬁgﬁ & @ﬂ%g&ﬁ%és@ysé I%Qéc(jzdl i ght can be enitted

rom e se conduttor stacked |ayers 3
afte ving the.sacrific er, 106. Therefore,

hi gh ﬂ]lg ?grﬁ’g\/\%srwglggﬁacégmigﬁyﬁ{hﬁ% obt ai ned in Exan'pl e
1. Simlarly, in the nitride sem ILSchtor

emi t formingrplatedayerion ths BiRCSCRICOY AY¥d ap éhepﬁaaft‘féce layer
| ayer 111 nade of Cu, high output power such as 18 nW

. bymeatingbt ai ned. In contrast, since the material used in

pl ati ng the sem conductor stacked |ayers 3

2. The production method for a nitride semiconductor light emitting device
according to claim 1, wherein the production method further comprises a step for

removing the sacrifice layer.

3. The production method for a nitride semiconductor light emitting device
according to claim 1 or 2, wherein a metallic layer is formed on the p-type semiconductor

layer before forming the plate layer.

4. The production method for a nitride semiconductor light emitting device
according to claim 1 or 2, wherein a buffer layer is formed on the substrate before
forming the stacked layers, and the substrate and the buffer layer are removed to expose

the n-type semiconductor layer after forming the plate layer.
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perneates the sides 5 of the sem conductor stacked
| ayers 3, sufficient Iight could not be emtted from
wo bh@793x3¢c 5 of the sem conductor stacked | ayePGI/B2006/318658
Ther eby, the output power was | ow such as 12 nW
| NDUSTRI ALAPPLI CABI LI TY Theonitri de sem conduct or
l'ight emtting device produced by the production
5. met htte plodtittéonanethedfor iamiteide samnichaduces tight emitting device
properties and stability, and this is suitable for
acdlﬁ&iﬁF kblaih$ 8 dwheREinahd AnbAllicaRYdr biHich [ EQERd dnBGh thePlype
the T'i ke. CLAIM5S 1. A production nethod for a nitride

, selﬁﬁg}.lmlﬁ?}’aeg F(sefg}rﬁm be?metffliiny%lg %Y(I)CRI%S %ﬁgﬁaé.s%hﬁﬁée ia

ormng s ayers by ng at an n-¥?be
sem conductor layer, a light emtting |ayer, and a
p-type.sem conductor |ayer on a substrate in this
order; form ng grooves which divide the stacked |ayers
6. so adhe produeticngpethed fos aitridp gemicepductns dight epittingyleyice
emtting devices to be produced; filling the grooves
acamirding o claimn #f whereindlyeesubstaatel if emwovedjbalapdrat e | ayer on
the p-type sem conductor |ayer and the sacrifice |ayer
by plating. 2. The production nethod for a nitride
sem conductor light emtting device according to claim
1, i i.Qn 6 i .
7 st o Top RarE AR B AN SRR LA g TR SRR
roduct i.on t hod, f or ni t.r.i de seni canduc L ght
oo, g it SneSpafs Sbbb P e Bl
nmetallic layer is forned on the p-type sem conduct or
| ayer before formng the plate |ayer.

8. The production method for a nitride semiconductor light emitting device

aécording to claim 3, wherein the metallic layer comprises an ohmic contact layer.

9. The production method for a nitride semiconductor light emitting device

.accord’ing to claim 3, wherein the metallic layer comprises a reflection layer.

1

10. The production method for a nitride semiconductor light emitting device
according to claim 3, wherein the metallic layer comprises an adhesion layer which
contacts a layer formed on the adhesion layer and a layer formed under the adhesion

layer.

11. The production method for a nitride semiconductor light emitting device
according to claim 8, wherein the ohmic contact layer is made of at least one selected

from the group consisting of Pt, Ru, Os, Rh, Ir, Pd, Ag, and alloys thereof.
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4. The production nethod for a nitride sem conduct or
light emtting device according to claim1 or 2,
wob@resas4@ buffer |ayer is forned on the substPEr/@&2006/318658
before form ng the stacked | ayers, and the substrate
and the buffer layer are reppved to expose the n-type
sem conductor | ayer after formng the plate | ayer.5.
12The Ppheogudtctaon mehtdibrhmitride sérbicoudnctor tighoendititgdevice
light emtting device according to claim 3, wherein
acdoi@ing®s Ahink 9, Winsteih thdicelBetich 1hwdr iEMad b A8 alldyeorunt Alpdloy.
sem conduct or |ayer ‘is forned before filling the
grooves with the sacrifice layer. 6. The production
method for a nitride sem conductor |light emtting

1505155 SR s M s B SR e

nitride sem conductor |jight emtting device accordin
acqasdipg 50 glaim &9, whereip thesadhesipn layeris npade ef ptdeast ones from

of resist material. 8. The production nethod for a
thengronp densisting ob'hicl e € Zr) WgHvio i, flei Woandealloyethareobr di ng

to claim3, wherein the netallic |ayer conprises an

ohm ¢ contact |ayer. 9. The production nethod for a

nitride sem conductor light emtting device according

141 0 Clrak Broductidithbthd $d3@ diRide kéhfeohdictdr iERMBAISRSdice

reflection |ayer. 10. The production nethod for a

Sy : ¥ o : .
sl 8 (R 6P 2 Vel bk Bt lfifle S REEGE Heif10 4

esion | ayer which contacts a |ayer forned on the

tog T on layer and a | ayer formed under the adhesion

layer. 11. The production nethod for a nitride

sem conductor light emtting device according to claim

8, wherein the ohmc contact |ayer is made of at | east
150ne Jbt potdeckidr method forgrmtnisle semgosdictny light ¢ittingidevizs,

Rh, Ir, Pd, Ag, and alloys thereof.12. The production
acdeding@o ERim 2 08 R WwheleingROplat ey idimadd ¢ NiPdllolyj 0@ or a Cu

devi ce according to claim9, wherein the reflection

“ au{)j';gyer is made of aAg alloy or an Al alloy.

16. The production method for a nitride semiconductor light emitting device
according to claim 1 or 2, wherein after forming the plate layer, an obtained product is

annealed at a temperature in a range from 100°C to 300°C.

17. The production method for a nitride semiconductor light emitting device
according to claim 3, wherein a plate adhesion layer is formed between the metallic layer

and the plate layer so as to contact the plate layer.

18. The production method for a nitride semiconductor light emitting device

according to claim 17, wherein the plate adhesion layer comprises 50% by weight or
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13. The production nethod for a nitride sem conduct or
light emtting device according to claim 10, wherein
w0 b@7asttsesi on | ayer is made of at | east one seP@DIRA06/318658
fromthe group consisting of Ti, V, Cr, Zr, Nb, M,
"Hf, Ta,W and alloys thereof5 14. The producti on
‘method for a nitride sem conductor light emtting
mogesf cemromormingnf as@ miiaicomporgnt Whiohiep@obyaveighteit mase of an
of the plate layer is in a range from10 nmto 200 nm
alldsBeonfdifedinalitiplatednystet hod for a nitride sem conductor
I'ight emtting device according to claim1l or 2,
wherein the plate layer is made of a NP alloy, Cu, or
a Cu alloy. 16. The production method for a nitride

sen1 n . . a2l m
1 or‘fﬁ Shtfhion heRba STl 08 AR SE AFIBRELARA Lo
ai ne duc is ann d at, a. t erature j
acqoseag%tq qam Theets.oghesein .P?a“? ?31*1%@113%& iRRd Ot o hiloy or a
for a nitride sem conductor |ight emtting device
Cuadlopr ding to claim 3, wherein a plate adhesion |ayer
is formed between the netallic llayer and the plate
"layer so as to contact the plate layer. 18. The
production nethod for a nitride sem conductor |ight
emtting device according to claim 17, wherein the
pl at e adhesion | ayer conprises 50% by wei ght ornore of
a same conponent as a mai nh conponent which is 50% by
wei ght or nore of an alloy contained in the plate
| ayer. 19. The production nmethod for a nitride
sem conductor |ight enitting .device according to claim
17 or 18, wherein the plate adhesion layer is made of
a NP aIon or a Cu alloy.




