1 DESCRIPTION TITLE OF INVENTION: RELEASE FILM AND PROCESS FOR PRODUCING LIGHT
EMITTING DIODE 5 TECHNICAL FIELD  The present invention relates to a release film to be
placed in a cavity of a mold for forming a resin portidn to seal a light emitting element for a light

emitting diode, and a process for producing ?I@&WT@,@iode by employing the release film. 10
BACKGROUND ART A light emitting diode is used for e.g. various illuminations, signboards,

backlightfidrHoid IBYYERTABPay panels or tail lamps for automobiles since high brightness can be
obtained at a low power and further a life sEan is long. A l(il,?ﬂht emittirig diode is an element in which a

binding €RE SNV ERIA a3 BB BREMRM A Sl TE=dH tHEMWH R Formed by

bonding a N-type semiconductor and a P-type semiconductor. A light emitting diode attracts attention

as a highly reliable energy saving type light source with a low environmental burden since its power

consumplief NICAlLL &IRdIDas compared with a fluorescent lamp, it is said that the life span is

structurally ser?t:' ermanent, further no poxious substanc .lsugh as merc%lrﬁ]is ZOcontained tl] rein, and
U :

heat generation'1§ RIESENTANGRER ABIRIGS 4RB APIBRES OiERAGRA NI CaYAN Lk BE Rith a
heat-resigians HaRgRATEEHT SRVt QuAteRyRtiom Bk e g RUENRER BhimPR inswRIesHisal

insulating property to it and protecting it from exterior environment such as water or moisture. As a
transparénpliesassdos@andycing aaligriremitnmginsishbynpeying tikceeleassifilor an epoxy resin is
used. The light emitting diode is produced by e.g. a so-called compression molding method or a
transfer molding method, which comprises placing a substrate having a light emitting element
comrecteRiAtaeiRQUNBIART light emitting element is positioned at a prescribed position in a cavity of
a mold, and filling a space in the cavity with a transparent resin to form a resin-sealed 30portion.

However, sincé 84t aMitReAiRIedsing e SvaicrRinpai UminatiABpariiNasT e SRt klohist be
employe?or"liﬁu%@%té? aﬂﬁ?aiﬁpaaﬁ%?.énéﬁghal%ﬁ%i?& ‘ZBF%JB%% since high brightness can
be obtained at a low power and further a life span is long. A light emitting diode is an
element in which a binding energy between an electron and a hole is converted to light
15  on the interface formed by bonding a N-type semiconductor and a P-type
semiconductor. A light emitting diode attracts attention as a highly reliable energy
saving type light source with a low environmental burden since its power consumption
is about a half as compared with a fluorescent lamp, it is said that the life span is
structurally semipermanent, further no noxious substance such as mercury is
20 contained therein, and heat generation is low.

A light emitting element for a light emitting diode is usually sealed with a heat-
resistant transparent resin with low attenuation of light, for the purpose of imparting
electrical insulating property to it and protecting it from exterior environment such as
water or moisture. As a transparent resin for sealing, e.g. a thermosetting resin such

25 as a silicone resin or an epoxy resin is used. The light emitting diode is produced by
e.g. a so-called compression molding method or a transfer molding method, which
comprises placing a substrate having a light emitting element connected thereto so
that the light emitting element is positioned at a prescribed position in a cavity of a
mold, and filling a space in the cavity with a transparent resin to form a resin-sealed

30 portion.

However, since e.g. an interior releasing agent which impairs the transparency of

a resin cannot be employed, it is difficult to release a resin-sealed portion from a mold,



2 and the resin-sealed portion tends to be damaged or broken when forcibly released. Accordingly, in
such a state that a release film is placed so as to cover the inner surface of a cavity of a mold, the
cavity is filled with a transparent resin to form a resiR-sealed portion, and then the release film is

peeled Mom i el sealbs nasion, BT 1B8SUDARIORE B RALRYNEN A0S duieblc.poainst o

temperature (usual during motding, and the strength durable against flow of a
resin andhgppligichgire ds wieclaestadeitiesat to thie askefita fiplabepresay tasorieatteefimerexcellent in
such properties, films made of fluororesins are Widel%used. Among the fluororesins, an

ethyleneREFARGRLRAEENLEGMGIAINE frvdl Bl Wit BitaRTRARN Y ERS L iR B atep of
sealing a;iolt e mth dpAPtRIGTMABL WL 8 BN isca SRR Idaias &liad sBHismperature and

the following ability to the shape of a deep cavity is good, in addition to the above properties.
Recéntly, for tHdheuglessing erppexpatiseohaztdistionasf tighaldmagalfsda hyleratnitting diode,
uniformity in emission brjghtness and improvement jn.emission 15brightness, a Ii%ht emitting diode

having c&/4ats FRAMREeb 35 mTBA'DTHINg TRAGNG 2ngdies St rIPHbAATELHaLIS LigYbsed.

As a me@péi fesifPERte Bﬁé&PBF@é’ﬁﬁ@,nQré%\'jﬁm @b the rsIEfase Ahd regmggg?q,p_gytion,_the
following methods may, tor example, be mentioned: (1) A method of bonding a film having

concavesed@aseoiivesexdetieridnsuchioapeiies oiimenadac dbararesinsaredyidelyigpatent

Documeg[ 1 tqng ﬁ method of formmglg%ﬁ%\(%%and cgnyexes on tpe inner sucéche of f? cavity of a

m ngf uororesinsg, an e %JOI"OG ene co ogmer IS\?H use asra
mold, and'tran erring the concaves and convexes To a resm-sealed portion at ime of seallng a

resiy (Paragteri) {0PdbisBalan fecusiepiof sEaNeVanidn drirathabdb) cleenarmbien of

components and the number of steps 25are increased, and therefore the cost increases. Further, the

thicknes$asiid Sicm &leasaliRn ifolaraa i Hidby iampperalvreansd dbavellawinsabiibeterdie the
method i fab r li liqui ispl ich _are required to be small in
size and (r)%gieiéﬁ? é%%%egég@l%;%%%wm%%ﬁ &ﬁé:tlgg{ﬁgmgéggggfg |§Ptt((1gesbavity of a mold, 30

concaves and Reaeexgsfon the punposeidaecgoletksanaity chdinettoswhlight kerittasfeoradato the
surface of a resin-sealed portion. On the other hand, if a release film is not placed, the releasing

property BEHRBINSHHIa¢Hhd AIFRUmtEdRIB [SSIABPERINEES,BBF IMRERMNARL b RMISRHR 0
decygasg, fRINRNR TGP EMMMAY TR de having concaves and convexes formed on the

surface of a resin-sealed portion has been proposed. As a method for forming the
concaves and convexes on the surface of a resin-sealed portion, the following
methods may, for example, be mentioned:
(1) A method of bonding a film having concaves and convexes formed on its
20 surface, on the surface of a resin-sealed portion (Patent Document 1)
(2) A method of forming concaves and convexes on the inner surface of a
cavity of a mold, and transferring the concaves and convexes to a resin-sealed portion
at the time of sealing a resin (Paragraph [0016] in Patent Document 2)
However, by the method (1), the number of components and the number of steps
25 are increased, and therefore the cost increases. Further, the thickness tends to
increase due to a thickness of such a concavo-convex film, and therefore the method
is not suitable for backlights for liquid crystal display panels which are required to be
small in size and to be thin.
By the method (2), when a release film is placed in the cavity of a mold,
30 concaves and convexes on the inner surface of the cavity cannot accurately be
transferred to the surface of a resin-sealed portion. On the other hand, if a release

film is not placed, the releasing property between a mold and a resin-sealed portion



PATENT DOCUMENTS 5Patent Document 1: JP-A-2008-227456 Patent Document 2:
JP-A-2003-234509 DISCLOSURE OF INVENTION TECHNICAL PROBLEM 10lt is an object of the
present invention to provide a release film for produ8ing a light emitting diode having desired concaves

and °°“W@%ﬁSHF%@#@éF&%ﬁﬁg%ﬂrf‘e%’st?ot%cﬁ‘égé&e of a resin-sealed portion, at a low cost and

in high yie rocess for sealing-a light emitting element, and a process for producing a light emitting
diode. 15 SOLUTION TO PROBLEM  The release film of the present invention is a release film
which is to be placed in a cavity of a mold to seal a light emitting element of a light emitting diode with
a transpﬁ&@%é}t‘ﬂ;ﬁ@%wm-'ﬁold, wherein a plurality of convex portions and/or 20 concave
portions plerferad e ghierpigne surface.  Itis preferred that the above convex portions and/or
concave portions have inclined surfaces with an inclination angle of from 20 to 75. It is preferred that
an a¥erage intBataintRatjacesnidcalbéakd @81h2/4tb6ve convex portions or an average interval of

adjacent local géito of the a?1 ve Conc, %}2 qi{rél ns is from 4 to 200 pm, and an average height of
the above con %ﬁﬁ?&%‘@t‘a& % régéfé?&t ’i% § above concave portions is from 2 to 100 pm.
It is preferred that the above convex portions are convex stripes with a triangular cross section or

pyramid projections. It is preferred that the above concave portions are grooves with a V-form
cross 30584 BB BiREMIE PeWsNTIONre, the above cross section is a cross section in a direction

perpendiﬂéle“ﬂ |‘8$\||_0|9F£i6’§i_rﬁ{/fjiredion of the convex stripes or the grooves.

10 It is an object of the present invention to provide a release film for producing a
light emitting diode having desired concaves and convexes accurately transferred
directly to the surface of a resin-sealed portion, at a low cost and in high yield, a
process for sealing a light emitting element, and a process for producing a light
emitting diode.

15
SOLUTION TO PROBLEM

The release film of the present invention is a release film which is to be placed in
a cavity of a mold to seal a light emitting element of a light emitting diode with a
transparent resin by means of a mold, wherein a plurality of convex portions and/or

20 concave portions are formed on at least one surface.

It is preferred that the above convex portions and/or concave portions have
inclined surfaces with an inclination angle of from 20 to 75°.

It is preferred that an average interval of adjacent local peaks of the above
convex portions or an average interval of adjacent local bottoms of the above concave

25 portions is from 4 to 200 ym, and an average height of the above convex portions or
an average depth of the above concave portions is from 2 to 100 um.

It is preferred that the above convex portions are convex stripes with a triangular
cross section or pyramid projections.
It is preferred that the above concave portions are grooves with a V-form cross

30 section or pyramid pores.

Here, the above cross section is a cross section in a direction perpendicular to

the longitudinal direction of the convex stripes or the grooves.



4  Itis preferred that the release film of the present invention is made of a fluororesin.  Itis
preferred that the above fluororesin is an ethylene/tetrafluoroethylene copolymer. 5The process for
sealing a light emitting element of the present inven#ion is a process for sealing a light emitting

clement of a I SUADAEioga WL 8 ACERAPE! SR RLIIEATIALBIC hulieh gomprises using a

release film havin ura convex portions and/or concave portions formed on at least one
surface, filasriogdive. above release film in the cavity of the mold so as to cover the inner surface of the
to cavity of the mold and so that the surface having the above convex portions and/or concave

portions formell {h@reéeiaddnal e abays-UesIssniisR siviso e tBlve RgHRYRIRIng element in

the abovg h&nd then filling the above cavity with a transparent resin to seal the above light
emitting element with the transparent resin. The process for producing a light emitting diode of the
pres&nt inventibineipeotBgs foessdingrtigbirenzttight eleiténg afidoe prddentcongrises isealing a light

emitting element with a transparent resin by means of a mald to form a resin-sealed portion, wherein
the relenBIPRRT I h IR A AL DIRS FARTAFLL ) A B A OF (A VR A Before
sealing thesligipyamiling Slemesid FNAReN cHIR oSS TR 9G Brasiesisd ﬁﬂﬂ'\%’é\ﬁﬁﬂtﬂ?QM9 ef the
present invention 20comprises a step of placing a release film having a plurality of convex portions

and/or COMEX POTHIONS fanaed cPnied vefackons jermesh ver ahteasiamsusiadaast, P lesiitg Bfea mold

and so thaf {he egousx perians andior sopsavs ationsammed anye shove spfaceface a space in
the cavity, a step gtaa%cmg a subs ra{eyhavmg a light emitting D&Mt CORMEHEA RS etd\in the mold

so that theliphlotnginbRISMENdSMasiieRRHZ6aharres tib e ers domiexthe tryity fidhe mold, a
step of filling the space in the cavi% with a resin to form a resin-sealed portion, a step of taking out the
light emiERIRCANRIBIFIRNEEOFAE thelran{asafealrRedR ifclBgseNib B HRGEMRCIDIHEe @\ aled

e AR P PR SR P SRS e AP oEoLS
produce tardighpamitirgsiticdedaving desiredigioneaittin grlecnantxsts dbetratalpdrensiessed
The process for producing a light emitting diode of the present invention is a
15  process for producing a light emitting diode, which comprises sealing a light emitting
element with a transparent resin by means of a mold to form a resin-sealed portion,
wherein the release film of the present invention is preliminarily placed in a cavity of
the above mold, before sealing the light emitting element.
Further, the process for producing a light emitting diode of the present invention
20 comprises a step of placing a release film having a plurality of convex portions and/or
concave portions formed on its surface so as to cover the inner surface of a cavity of a
mold and so that the convex portions and/or concave portions formed on the above
surface face a space in the cavity, a step of placing a substrate having a light emitting
element connected thereto in the mold so that the light emitting element is positioned
25 at a prescribed position in the cavity of the mold, a step of filling the space in the cavity
with a resin to form a resin-sealed portion, a step of taking out the light emitting diode
from the mold in such a state that the release film is attached to the resin-sealed

portion, and a step of peeling the release film from the resin-sealed portion.

30 ADVANTAGEOUS EFFECT OF INVENTION
By means of the release film of the present invention, it is possible to produce a

light emitting diode having desired concaves and convexes accurately transferred



5 directly to the surface of a resin-sealed portion, at a low cost and in high yield.  According to the
process for producing a light emitting diode of the present invention, it is possible to produce a light
emitting diode having desired concaves and convex&s accurately transferred directly to the surface of

a resin-sgaled Destinl 35;?%8%%?&%%%@%@%%?5' 'fo@%ﬁ%t%ﬁﬂ%‘@%@ﬁﬁw”\‘e Fig. 1

is a cross-sectional view In the vicinity of a sur he release e présent Invention. toFig. 2

is an electron Wguostingitophetpgoepbsfovirgladogackobt daitdlepdeotibontfxpresien?.  Fig. 3 is
an electron microscopic photograph showing a cross section of the release film in Example 2.

Fig. 4 is SIYEMIQrbAl i ORRRBIHIPRERINCH A SABHATYUH R ABEERRWG/HBPAerESONCRECSIARE release
film in Exasppis e QE&%&W !%‘s‘f’%ﬁr@’@%@tﬁg/@\{ﬁe<§iﬁ¥%%§eoﬁ'@%&H%@A}’é&fsé%ﬁf 4 present

invention is a film having a plurality of convex 20portions and/or concave portions (which may be
herefnaftevcobsttvelyindfighedeia also as "concaves and convexes") formed on at least one surface.
The concaves and convexes on the surface of the release film are formed to have a shape which is a
reverse of the concaves and convexes to be formed on the surface of a resin-sealed portion of a light

emitting gipfler 258 8& RIDTEI N PRMAMNEG example, be long convex stripes extending on the
surface of the release film or projections dotted on the surface of the film.  The concave portions

may, for examplg; Bd9chgrgesosestion@indprwy ivntiievitindy oot igrietessktithielepsedimqted on the
surface %the film. . . :
€ present invention.
10 Fig. 2 is an electron microscopic photograph showing a surface of the release
film in Example 2.
Fig. 3 is an electron microscopic photograph showing a cross section of the
release film in Example 2.
Fig. 4 is an electron microscopic photograph showing a perspective view of a

15  surface of the release film in Example 3.

DESCRIPTION OF EMBODIMENT
<Release film>
The release film of the present invention is a film having a plurality of convex
20 portions and/or concave portions (which may be hereinafter collectively referred to also
as “concaves and convexes”) formed on at least one surface.

The concaves and convexes on the surface of the release film are formed to
have a shape which is a reverse of the concaves and convexes to be formed on the
surface of a resin-sealed portion of a light emitting diode.

25 The convex portions may, for example, be long convex stripes extending on the
surface of the release film or projections dotted on the surface of the film.

The concave portions may, for example, be long grooves extending on the
surface of the release film or pores dotted on the surface of the film.

The shape of the convex stripes or grooves may, for example, be a linear, curved

30 orbentshape. The convex stripes or the grooves may be present in parallel with one
another to form stripes.

The cross-sectional shape in a direction perpendicular to the longitudinal



The shape of the convex stripes or grooves may, for example, be a linear, curved 30 or bent shape.
The convex stripes or the grooves may be present in parallel with one another to form stripes. The
cross-sectional shape in a direction perpendicular tdthe longitudinal 6 direction of the convex stripes

or the gragues Sy tfﬁé %ﬂ%&estnsge'a&%@gﬁa@c-égfmam? 8?8@@%?68%3@]{3%?"@ V-forAf Shape

of the projections or the pores may, for examp e atria ar pyramid, a quadrangular pyramid, a
hexagonetqys aaition congemitiousphere or a 5polyhedron. It is preferred that the concaves and
convexes have inclined surfaces with an inclination angle of from 20 to 75 from the viewpoint that the

surface of the fe§=E8RRATHRIBRISHIORRIGHE H]RiPArEXiTBYNIPEIGTARIRIA: BS & LIRRIVAG the inclined
surfaces fo aigudane A ARG IR BricAfd RO RIS ARAUNE Yoh ¥ediRahdQ srppanent is

imparted to omnidirectional light irradiated from a light emitting element on the surface of the
resirs-segletypedion, whereby front brightness improves. If the inclination angle is less than 20, optical

' trol function tend be low. The inclinati le i ferably af least 30. As sh [
ot a lne cu BTG SO R GPERIE D G CORVBRITUre T el ErR D01 he

release fikpjiHidAIgI8RPirBRA JbasTHIfsh e alpBintedigHe iprndinptheuriage. is regarded

as the inclination angle. When convex portions are not present, a line connecting adjacent local
bottoms 8e&eccpadinve gan by eriiesl axisiserired fiwdicmd By bansiestinadhedriebnethe line to

the inclined surface is regarded as the inclination angle. 20The total area qf the inclined surface is
esct rfd ftrh € F%giéj%o F I ?

preferabﬁ/ua 98538 /oe moraeCSrg era?of)? eSS 'ofheaa%%e(f&%‘)n oPlR SIHE3e of a release

filmbavire eRreRRSARtERRE IS DR clionthghiavapnbhabIeacItRIaIE @BHRNhEan
efficiently be transferred to the surface of the resin-sealed portion. The area of the inclined surface is

an area @Flﬁ@%@#ﬁ@_%@%qﬁéﬁiﬁbﬁﬁéb?g@%_@fﬂs m%&@y&w&@éiﬁﬂéﬁﬁ‘%ééﬂ@%ereﬁﬂ'ﬁ%m an
actual a.r%%l?riatngr{nac%'%dis? Vé%?ﬁiéﬂ Yhuch %?érl%tt'ﬁﬁsnégr%ﬁ%??u'n ST ONaE fo by]fg goncave and

convex is preterably ia form of prism shape from the viewpoin &t the Surface-of the resin-sealed
portion can effiCignihckxiidnh thegwtic aharspeefdrabiyrttiensB89@ prism shape may be a unidirectional

triangular prisrR’sasRigvi\;ﬁ ?HOFr:SI ,rie? rI]iqngrc%nnecting adjacent local peaks of the convex portions

15  (convex stripes 12) of the release film 10 is set to be 0°, and the smallest angle a from
the line to the inclined surface is regarded as the inclination angle. When convex
portions are not present, a line connecting adjacent local bottoms of the concave
portions (grooves 14) is set to be 0°, and the smallest angle a from the line to the
inclined surface is regarded as the inclination angle.

20 The total area of the inclined surface is preferably at least 50%, more preferably
at least 67%, to the area (100%) of the surface of a release film having concaves and
convexes formed, from the viewpoint that the concave and convex can efficiently be
transferred to the surface of the resin-sealed portion. The area of the inclined surface
is an area of the portion where the inclined surface is formed, and such an area is

25 different from an actual area of the inclined surface, in which inclination is taken into
account.

The concave and convex is preferably in a form of prism shape from the
viewpoint that the surface of the resin-sealed portion can efficiently exhibit the optical
axis control function.

30 A prism shape may be a unidirectional triangular prism, a bidirectional prism or a
tridirectional prism. In the case of a unidirectional triangular prism, a mold to form

concaves and convexes for the release film can easily be prepared, but it has an



tridirectional prism. In the case of a unidirectional triangular prism, a mold to form concaves and
convexes for the release film can easily be prepared, but it has an 7 optical anisotropy. In the case of a
bidirectional prism or a tridirectional prism, its optical anisotropy is small, but the cost of a mold to form

| : m, s optioal anisofropy is small, tof & m
e par ey AR B o T e o AT O e fea A e

stripes witptizditiangdaoproissssratioblanbéocosbofl/esalt f Veotormaroasezeatidrcorayekesrientioned.
As shown in Fig. 1, it is more preferred that such convex stripes and/or grooves are formed in such a

manner & ©R98R BRbESERSGH a 1SRRI ShRR&ISEBIPERY GRRRAAING YWRANARR form cross
section_ aﬁ%rﬂﬁ‘?ﬁﬁ%ﬁﬁﬁ&%ﬁ“ﬂ&%ﬁ“%’nﬂ%@ Higdudirectional prism, quadrangular pyramid

projections and/or quadrangular pyramid poreS may be mentioned. It is more preferred that the
projéctions andsitp@resdiredomadiaiguéar e, soitivass pipedityitf thiargeldocnesbat equal

intervals and further so that inclined surfaces of adjacent projections and/or pores are positioned on
e s SO0 AEH R QLA AN VoG Hiao S T B et B s AR oyrami
pores me{gPel m?i%tiﬁfi’ﬁg_ -dFé?e'ﬂﬂ@éetlﬁé‘t?fﬁ!@ﬂc@%ékl%ﬁfﬁé%cgHB%@@%VB@@FE%&%H‘WME
arranged so that a plurality of them are formed at equal intervals and further so that inclined surfaces

of adjacehnARofitithal apavex@ireeartuihicric@ogulpe crase seatien Z0Thereoreavet aridhcanvex

may be (‘\?_I]:llca| pr(f)#ectlon and/or conlcai/% res f{om.the V|e|Y(v??0|nt of reduction of optical anisotropy. It

) FI Gr LR are praseat Aternately in oara :
is more pre]oerrea St the prOJec%gns and/or pores are BANEd to be arranged so that a plurality of

themp are formed ah e Wigik§uEsVaAISH 1A yesiaesniGiesY yeh N0 GropscabAS andrxegUa dEaigially from

4 to 200 pm, 25 and further the average height of the convex portions or the average depth of the
concave RERIDIE PSR RENBRNIAnath0 phis MreHxrfrisebiAbtRanisieqtians angest 150 pm

from the yj int d i Hity. t Ly, re e e average
interval x@é%%%%%%@r%%eaf%gﬁ%g ﬁ*&% é\%ﬁ%ﬁ%éﬂfﬂ?@é&%@rﬁ(ﬁ éﬁrﬁ%éﬁéﬂal bottom
portion ointfeevisitcasd filmtHmctaatoctined 3efatdsadilad)acefopragdationg dne/oaptyrebhalecal
bottom portion is locally stretched, whereby the concave and convex are broken and sometimes

destroyeBOFHENRRE YR EFNE BI¥¥Acaves and convexes is more preferably from 5 to 100 8
15 As the tridirectional prism, triangular pyramid projections and/or triangular

pyramid pores may be mentioned. It is more preferred that the projections and/or
pores are formed to be arranged so that a plurality of them are formed at equal
intervals and further so that inclined surfaces of adjacent projections and/or pores are
positioned on the same plane.

20 The concave and convex may be conical projections and/or conical pores from
the viewpoint of reduction of optical anisotropy. It is more preferred that the
projections and/or pores are formed to be arranged so that a plurality of them are
formed at equal intervals.

The average interval of concaves and convexes is preferably from 4 to 200 um,

25 and further the average height of the convex portions or the average depth of the
concave portions is preferably from 2 to 100 um. The thickness of the release film is
at most 150 ym from the viewpoints of costs and following ability to a cavity, therefore
in a case where the average interval exceeds 200 ym and the average height (average
depth) exceeds 100 um, a local bottom portion of the release film becomes too thin,

30 and if afilm is deformed along the cavity, the local bottom portion is locally stretched,
whereby the concave and convex are broken and sometimes destroyed.

The average interval of concaves and convexes is more preferably from 5 to 100



pm, and further the average height of the convex portions or the average depth of the concave
portions is more preferably from 4 to 50 pm. Further, the average interval of concaves and convexes is
furthermore preferably from 10 to 60 pm, and furtheBthe average height of the convex portions or the

average t 9% v i ' ferably fr |nterval
is a valug %Etgaﬁtyﬁﬁ@uc %agﬁéﬁ%gﬁéﬁiﬁgﬁéﬁ@gg}g t rg%tgeg\:/}a seo a%ﬁggérﬁgﬁlﬁggés of the
convex pasticasepirionteiyvated prifeerijotahbdtitorsd pithe Eoamntrrethertivaageeintenslred at
random and averaged. The average height (average depth? is a value gbtained in such a manner that

10ten spBRGRYRRAEAERNHENER IR BEthRERAmR A BIBIREY TRE UM R LD oL e fHHEAIBB ttoms of
the concgye BRRIARRALFIRBIBAIA SBRGGR 6?%@’5\5@9@% depthoiissResR Al d5JeisRsssfilm is

preferably from 10 to" 150 pm, more preferably from 25 to 125 pm. As a material for the release film, a
fluordresimdravimgfaréibtyrifreratbriocithient 15being at least 10 mass% is preferred from the viewpoint

f th I i ty, th t ist , the st th d th | i tahight t .
Since o fhiorind RGN EL D TR B LB AL T G S AR Oy GRS it
an atom hRNRE- ARSI AceAMBRHNEEANINAE BHATBR SiRionshaWSA RIS e tasian, and

non-adhesiveness to other materials to be in contact therewith. 20Further, likewise, such a compound
is not redefiglitenpoebtheycaneerpartans gys meess teshabranfasiacg iaveragech a strong

cohesion, and therefore ha exc&ll?nt heatr (selstt@gce. Fu[therb§|nced%rasr@grljec%%rn%oerﬁﬁlon of a

S heé av. raﬁg el vefal%e P |sefva ue obtaine at .
fluororesin is strong, Its IAtermaolecular torce is tnversely weak; and 1h-a case where an exterhal force is

applied, raalepdiesoslslfcrencesenneidier behrsiehidbs! heaesesithextipieigbridas efiyoceal

elongation. The fluororesin having a fluorine atom content of at least 10 mass% may, for example, be

polytetraPQERIBEGTEhE, GORARYRUPRHIORIGTe/MoRsusad AbiamtoRHRNcLRYRAESda
tetrafluoroethy e iRe oI QI R GUNIENE AoPANIGE 30 BN RIES Ay pelene copolymer,

polyvinylidene fluoride, polyvinyl tlu oroethylene/propylene hexafluoride/vinylidene
fluoride qsrefdyaisy, fpotciormtibipraethylene or an ethylene/chlorotrifluoroethylene copolymer. The

fluororesin ma}ig % lﬁg%g\;??gr%énrg?engggnﬁm n aoglavggo?és%oﬁg'v-ilhhgea fluorine atom content

15  being at least 10 mass% is preferred from the viewpoint of the releasing property, the
heat resistance, the strength and the elongation at a high temperature. Since a
fluorine atom exhibits the highest electronegativity of all the atoms and strong cohesion
with an atom bonded therewith, a compound containing fluorine atoms shows a low
surface tension, and non-adhesiveness to other materials to be in contact therewith.

20  Further, likewise, such a compound is not readily decomposed by an external energy
such as heat or light since it has such a strong cohesion, and therefore has excellent
heat resistance. Further, since intramolecular cohesion of a fluororesin is strong, its
intermolecular force is inversely weak, and in a case where an external force is
applied, molecules slide over one another, whereby the fluororesin exhibits high

25  ductility, i.e. elongation.

The fluororesin having a fluorine atom content of at least 10 mass% may, for
example, be polytetrafluoroethylene, a tetrafluoroethylene/propylene hexafluoride
copolymer, a tetrafluoroethylene/perfluoroalkoxyethylene copolymer, an
ethylene/tetrafluoroethylene copolymer, polyvinylidene fluoride, polyvinyl fluoride, a

30 tetrafluoroethylene/propylene hexafluoride/vinylidene fluoride copolymer,
polychlorotrifluoroethylene or an ethylene/chlorotrifluoroethylene copolymer.

The fluororesin may be used alone or in combination of two or more. The



9 fluororesin may be used in combination with a non-fluororesin, or may have e.g. an inorganic
additive or an organic additive incorporated.  As the fluororesin, an ethylene/tetrafluoroethylene
copolymer is particularly preferred from the viewpoit of large elongation at a high temperature. 5As a

method fgr i e - h face se fi od of transferring
concaver oy S Bt P R AR e A e S A e g A
processiigynyayid eddiiviiooednard droondtiditivevipodnp ofgieatiuctivity, the following method (i) or (ii) is
preferred, and the method (H) is more preferred. 10(i) A method of letting a release film through

between an orfghR&IBArRSF2iRd2hGthyleRs i @iHriertBrIEn e SARRIMIGY § ARttiGU  aves and
convexeip@mqberﬁgg{qp%dﬁéw%iﬁpgiagﬁdg g]gﬂégjgﬁlépglﬂibwlté%g@%@ce of the release film.

(H) A method of letting a resin extruded from a die of an extrudéer through between an original mold roll
and an impreséisa cykitited foll feorfang thaceasgesiatal a6 Vidresamiol tietisesaoecdimaeteasmntiimiously

transfer concaves and convexes which are formed on the surface of the original mold roll, to the
ertace & TR L FARSLATING GO, M oS RAgS T Abal CHTal IS B RdbEng wan be
carried Ok'&rf%@rSthH‘?eiéﬁgé"fﬂir\ﬂ%ﬁﬁééﬁt%%%sfﬂmdﬁﬁw b“@ﬁ?@r\(ﬁér@&d §ﬁ$‘f?®§?§tff€med_i§
remarkably improved, and at the same time, since a release film in a roll-form is 20obtained, it is

possible Yiewuppiolaf peornpribsipntneoiaiinyvinsparethedfi hardisfe predeinieg appduthe steavie i)
mechanismr%é)gsulpé?g?ipe%and winding a general-purpose release film, and therefore resin sealing of a
light emifﬁ'ng JREETCER readily be carried out. Method (0: 25The surface temperature of the original

molgyroll is diffgyent eaerding pengtac-arsdesaiianthibadhiekiresrizn GlrRmsS! oidrIitdad
preferably from 80 to 300C.  The pressure applied between the original mold roll and the impression
cylinder @ iSpressiapIgdindearqltéa saatipupyiyotiansber igpeaaves and convexes which are

formed on the surface of the original mold roll, to the surface of the release film.

(i) A method of letting a resin extruded from a die of an extruder through

between an original mold roll and an impression cylinder roll, to form the resin into a
15  film, and at the same time, to continuously transfer concaves and convexes which are
formed on the surface of the original mold roll, to the surface of the film-form resin.

By employing a roll-type original mold, continuous processing can be carried out,
whereby the productivity of a release film having concaves and convexes formed is
remarkably improved, and at the same time, since a release film in a roll-form is

20 obtained, it is possible to employ a compression molding apparatus or a transfer
molding apparatus having mechanisms of supplying and winding a general-purpose
release film, and therefore resin sealing of a light emitting diode can readily be carried
out.

Method (i):

25 The surface temperature of the original mold roll is different depending upon the
material and the thickness of a release film, but it is preferably from 80 to 300°C.

The pressure applied between the original mold roll and the impression cylinder
roll is preferably a linear pressure of from 2 to 100 kg/cm.

The processing speed is preferably from 0.2 to 100 m/min.

30 Method (ii):

A resin extruded from a slit of a die is drawn along an original mold roll which is

set to be at most the melting point of the resin, whereby the shape is fixed, and at the



The processing speed is preferably from 0.2 to 100 m/min. 30Method (H): A resin extruded from a
slit of a die is drawn along an original mold roll which is set to be at most the melting point of the resin,
whereby the shape is fixed, and at the 10 same tin®, the thickness is determined by an extrusion

amount agj r.of. ' f f }ﬂggﬁ[ (L) e die and a
drawing %%gg&iqa jU’S{tli% %‘j/%e% ﬁ%ﬁ%ﬁ%&gﬁﬁe@;ﬁj%ﬁ g‘%%ﬁ%%ﬁéﬁéa moltdglr(gk.g Yé&l@@é‘ r(sglurface
temperatunenbithef oegdhalions! di alls thevp tf s rxapdibe dabslitveiitrbtifieherigie @ nd caddralvian the
impression cylinder roll, and the processing speed are preferably in the same range as in the method

(i). OrigirtRGREIATBIPted Ry HgMATBRTRL BYQhUIoRS R the AEgINal BRISHAL, be a metal, ceramics, or
aresin, and is prgferably e issiabay E\‘gtﬁeh@ﬁﬁ]iﬂ%@HSﬁ:i%ﬂ%éiﬁf@s%@aépwi%@%%ﬁggn

temperature of the fluororesin is relatively high. The heat resistant temperature is preferably at least
3006G. Adberdiigjhaltheoidatatiahtbthibénopigissiomalginolkisrplie emddyespmeetes singespeddsafi®@m the

viewpoint of heat resistance and durability. The surface of the original mold roll made of a metal may
be subjeB{&ﬁelr@aéurfajéﬂéﬁmﬁiﬁ@H%r?éjem%\%'&51& (?c oating, ceramic sintering, ceramic deposition,

ultrahar iaLsphaKiNgplating, carburizing or nitriding so as to increase the hardness.  As a

method for forming concaves and convexes on the surface of the original mold roll, a method of e.g.

cutting or etchihvgnaigyidfondhaariginanaadonsiveayriocoxample, dre thengidaeesiiesongiaal mold

roll have a slhagﬁcfo which |s?? reversEerofIt e concave ahnd conuexes on the surfac? of the release
Y el i

film, and'Whichd898 Bame & paergg HecoRcaveS Al corvekedts %efc?}rr]rlcéadao?]etﬂe surface of the
reshrsegipstresing @itipe et e olttieofliofdsesin is relatively high. The heat resistant
temperature is preferably at least 300°C. Accordingly, the material for the original
mold roll is preferably a metal or ceramics from the viewpoint of heat resistance and
durability.
The surface of the original mold roll made of a metal may be subjected to surface
15  modification such as ceramic coating, ceramic sintering, ceramic deposition, ultrahard
metal spraying, plating, carburizing or nitriding so as to increase the hardness.
As a method for forming concaves and convexes on the surface of the original
mold roll, a method of e.g. cutting or etching may be mentioned.
The concaves and convexes on the surface of the original mold roll have a shape
20 which is a reverse of the concaves and convexes on the surface of the release film,
and which is the same shape as the concaves and convexes to be formed on the
surface of the resin-sealed portion of the light emitting diode.
Impression cylinder roll:
As the impression cylinder roll, a rubber-wrapped roll, a resin-wrapped roll, a
25 paper-wrapped roll or a metal roll may, for example, be mentioned, and with a view to
suppressing burden to the original mold roll to be low, the rubber-wrapped roll is
preferred.
The above-described release film of the present invention has concaves and
convexes formed on the surface, and therefore the concaves and convexes can be
30 transferred directly to the surface of the resin-sealed portion by placing the film in the

cavity of a metal mold. Further, since the concaves and convexes can be transferred

directly to the surface of the resin-sealed portion, it is possible to accurately transfer



Impression cylinder roll: As the impression cylinder roll, a rubber-wrapped roll, a resin-wrapped roll, a
25paper-wrapped roll or a metal roll may, for example, be mentioned, and with a view to suppressing
burden to the original mold roll to be low, the rubbenwrapped roll is preferred.  The above-described

release (LR HESGOL KNANIANAAS.COTEANRR AL COME G5 [InRed o g ourace. grgethereore

the concaves and conveXxes can be 30 transferred directly to the sur the resin-sealed portion by
placing thefifferreiheicavily tof thenstiaiavelof e tiesinstecdeth @ odicrq e podsibhy expsathcba
transferred directly to the surface of the resin-sealed portion, it is possible to accurately transfer 11

desired dStRRBEIIHAUBAGAIR |MiERat I HREBAS B NS ERRIERESARRMER TR directly
to the suHaaf,af KSTESE-SERIRAAOLRG: TS RIBIMIRPEAWER R 49RbRMIHING Alfie L adgw cost

without increasing the number of components and the number of steps. Further, since the releasability
between Eontiold iargbadeirs-pesisit |5 jorpicrdiscgoa dghttiemittisig it eriodhigh gikirht emitting diode in
high yield. <Proce [ . diode> The process for producing a light emitting

ss for producing light emittin
diode of ﬁ%r?)?@érﬁ)f Hﬁﬂgnﬁ %’é‘é@[%t&?&ﬁihe release film of the present invention is
preliminarily plagadoin e aRavSrsauhP8IRGRSEMING & @ Jeb T HE pecslampaiidntistryentional

method. toSpecifically, a process comprising the following steps (a) to (e) may be mentioned.  (a) A
step of pRicegsthenetsaiethiereiedre itsaithe oreens nyentvoie prrérminarilyupracedbimtBavity of a

e TN T P R 0
lightemitting egypericislipoaibenessatcd RieSSIREh S eSIkAING Btesa Ay tof @enmagite
mentioned.

(a) A step of placing the release film of the present invention so as to cover the
inner surface of a cavity of a mold and so that the concaves and convexes formed on
the surface face a space in the cavity.

15 (b) A step of placing a substrate having a light emitting element connected
thereto in the mold so that the light emitting element is positioned at a prescribed
position in the cavity of the mold.

(c) A step of filling the space in the cavity with a resin to form a resin-sealed
portion.

20 (d) A step of taking out the light emitting diode from the mold in such a state
that the release film is attached to the resin-sealed portion.

(e) Astep of peeling the release film from the resin-sealed portion.

A method of forming a resin-sealed portion may be a compression molding
method or a transfer molding method. As a production device, a conventional

25 compression molding device or transfer molding device may be used. Production
conditions may also be the same as conditions in a conventional process for producing
a light emitting diode.

In the above-described process for producing a light emitting diode of the present
invention, the release film of the present invention is used, and therefore it is possible

30 to produce a light emitting diode having desired concaves and convexes accurately

transferred directly to the surface of a resin-sealed portion at a low cost in high yield.



(c) A step of filling the space in the cavity with a resin to form a resin-sealed portion. 20(d) A step of
taking out the light emitting diode from the mold in such a state that the release film is attached to the
resin-sealed portion. (e) A step of peeling the releade film from the resin-sealed portion. A method
of formingMWEgaled portion may be a compression molding method or a transfer molding method.
As a production device, a conventional 25 compression molding device or transfer molding device may
be used. Prodinsionthenitionst mnag@tion lbdlkhe sverivedodittins idedatonitantdaanuetess for
producing a light emitting diode.  In the above-described process for producing a light emitting diode

of the pr RigEnbYh TR RS UIRE G IERAJRAIAE VR PR Y BREAN 4S8 YR ER5RNBis possible
30 to proglise adiphy g%ﬂiggé@%@}gﬂ{&e@esired concaves and convexes accurately transferred

directly to the surface of a resin-sealed portion at a low cost in high yield. 12 EXAMPLES Now, the
present inventioxamiples dezudiSear e Exethgrlele i thétbreserdriceantierampdels xbatptesidald be
understoqd that the present invention is by no means restricted to such specific Examples. 5SExamples
2 and 3 B@QQFﬁBV ?ﬁéob‘?esent invention, and Example 1 is Comparative Example. EXAMPLE 1
As a relegs@ filp, gmethylene/tetrafluoroethylene copolymer film (Fluon LMETFE film manufactured by
Asahi Glass Company, Limited, thickness: 100 pm) was 10 prepared. On the surface of the film,

concaves and BsrivesieasecfitnhAneingene/t@yaticorsieimenmetialyadgfitredfitiog &ment was
sealed (q0RIR A I E RN B AN BEIBMREROT (MR Frliadogh (a5 wsasured.
10 prepared. On the surface of the film, concaves and convexes were not formed.
By the following method, a light emitting element was sealed to obtain a light
emitting diode, and the brightness of the light emitting diode was measured.
In the cavity (5 mm square quadrangular) of a mold in which a white light emitting
element (operating voltage: 3.5 V, consumption current: 10 mA, size: 0.1 mm square,
15  0.05 mm thickness) was placed at a center and the above release film was placed so
as to be a position of 0.7 mm from the upper surface of the light emitting element, a
transparent silicone resin (a mixture of equal amounts of LPS-3412A and LPS-3412B,
manufactured by Shin-Etsu Chemical Co., Ltd.) was injected and cured to form a resin-
sealed portion. At that time, the temperature of the mold was set to 130°C, the
20 pressure was set to 5 MPa, and the curing time was set to 3 minutes. Then, a
molded product was taken out from the mold, and the release film was peeled from the
resin-sealed portion.
Then, the above molded product was cut into 3 mm in diameter with the light
emitting element being at a center, and the side surfaces and the bottom surface were
25 subjected to dip coating by a titanium oxide-containing silicone resin with a visible light
reflectance of 85% with an average thickness of 0.2 mm, whereby a light emitting
diode for measurement was obtained.
EXAMPLE 2
An apparatus provided with an extruder having a bore diameter of 30 mm, a die
30 having a slit with a width of 250 mm and a gap of 0.5 mm, connected to the tip of the
extruder, and a film drawing machine composed of an original mold roll and a rubber-

wrapped roll, was prepared.



In the cavity (5 mm square quadrangular) of a mold in which a white light emitting element (operating
voltage: 3.5 V, consumption current: 10 mA, size: 0.1 mm square, 15 0.05 mm thickness) was placed
at a center and the above release film was placed st8as to be a position of 0.7 mm from the upper

surface of the § ':D %t@g]i?ggqgﬁmlt\A?ag%rﬁggg%ﬁ;{ﬁ%’éﬁﬂg%éesin (a mixture of equal amounts of

LPS-3412A and , manufact tsu Chemical Co., Ltd.) was injected and cured

to form a resinGe dledsuofiion of\ttbathivnestdw-reage ratisd wfthaétimatdoubsr st et 8061, 166 20
pressure was set to 5 MPa, and the curing time was set to 3 minutes. Then, a molded product was

taken ouMBNBYING 8IS M IS YBIER &N ERIER Ahsat iEanRiRh Bl RWiQugbdtRif% R Then, the
above m8|g8ﬁld?é%§%5‘ﬂ’@§t rﬁé%ipg? 3 MR HH5RIY JaRLSIALIPRGIGEE T RGNISHSR center,

and the side surfaces andthe bottom surface were 25subjected to dip coating by a titanium
oxidé-cogtiiding $dlitame agsliatiwgHay eisibletmgt260qotance lué 8alovaihreouatedtageahokoisssnof 0.2

orovidc I AR ALY MRl bR DA BV i Lt SOCH NS TS WAL of 250
mm and g gARRiY B HiAG eshifdhst BpOldhistpsibuderaié 8 WAt Argufiieneasiinsenpiposed

of an original mold roll and a rubber-wrapped roll, was prepared. 13 The original mold roll was
preparednathfanoaverageonteiwal afade onaodrbsteptbedmdenmaeserrmen anesutee drtireeter of 150

mm, havmé;ri struct%lrtﬁ]ewgﬁ’htgn% les a heat transferé)ll f’lohvxéthrou%h |n5|dqﬁag e\ls%r%less plating

a
layer of fnl&%‘l:"—%/h%sp orus conc%poalljrr‘l W38 IPoa\lli eoé, o owe\arl%/ B\r/i%)c(jf?’]g G Tortn & plating layer of

abowt 20@ianyuldieciolbyvesdtion aies goavee @Rl Mthedniroséassetrm WithQRHHBIMMBEHINE CO.,

LTD.), and by means of a turning tool having a cutting edge angle of 90, continuous grooves with a

V-form cﬁj@%@éﬂ&? vaemeas QUGFQQEIMt&%r@HQ@ﬁﬁhWS@@th of 10 pm were formed over the
entire periphery o 8l 10,013 ANAYIAING) WA R/LRING SABNEX SUHBES R B A RRGur

cross section and grooves wi rm ¢ross section with an inclination angl orme

alternatelyingotiralizl facthefsurfastal roll Adtihe silidasrewdibreethenling solhigkhews ofitehehiameder of
150 mm obtained by lining the surface of a metal roll with a silicone rubber having a thickness of 5 mm

and a ruSRORSIRREINGBHHEYRRIREs WRSRIGRAESAN ethylene/tetrafluoroethylene copolymer
(Flugn ETFE LMy 28, (}Ene/tetrafluoroethylene copolymer (Fluon ETFE LM720 AP,

manufactured by Asahi Glass Company, Limited) was charged in the extruder and
melted, and then extruded from the die connected to the tip of the extruder. A typical
temperature of the extruder and the die was 320°C, and a extrusion amount was 2.2
kg/hour by adjusting the number of revolutions of a screw.

20 The extruded resin was passed through between the rubber-wrapped roll and the
original mold roll pressed by a linear pressure of 10.6 kg/cm to form the resin into a
film form, and at the same time, to transfer concaves and convexes formed on the
surface of the original mold roll to the surface of the film-form resin to obtain a release
film. The surface temperature of the original mold roll was set to 170°C, and the outer

25 peripheral speed of the roll was 2.5 m/min. Electron microscopic photographs of the
release film obtained are shown in Fig. 2 and Fig. 3. Here, the magnification of the
electron microscopic photographs of Fig. 2 and Fig. 3 is 500 times.

The release film thus obtained was one having a thickness of 60 um, and having
concaves and convexes with an inclination angle of 45°, an average interval of

30 adjacent local peaks of the convex portions being 20 um and an average depth of the
concave portions being 10 ym.

Resin sealing was carried out in the same manner as in Example 1 except that



manufactured by Asahi Glass Company, Limited) was charged in the extruder and melted, and then
extruded from the die connected to the tip of the extruder. A typical temperature of the extruder and
the die was 320C, and a extrusion amount was 2.2 i@/hour by adjusting the number of revolutions of a

scren. 20T0GRIMIANISHR Vs paseed IAMOINBY SRSy anRer gand the orial

mold roll presse a linear pressure o cm to form the resin into a film form, and at the same

time, to tcansiexeonoavessanthconfakes dbandfim tharsfciaecd ¢ the stigined wicllderodidimthe surface
of the film-form resin to obtain a release film. The surface temperature of the o_rigiinal mold roll was set

to 170C, SGaAPaliieP 24paRHaIRedpedd BrnraseIPhie Jightemitinacings ini n
phOtogr%ﬁﬁ:ﬂfégﬁdﬂ%%%@%m@(&ﬁfdﬁﬁemﬁl_Frignél.‘?}QP'd:rign%;)'#é% BB RgIon of the

electron microscopic photographs of Fig. 2 and Fig. 3 is 500 times. he release film thus obtained
was Dne $iafang athicknesis-sealedmoedizhhavigitcess avesaveinentvex8Savathaafrantlination angle of
45, an ayerage interval of 30 adjacent local peaks of the convex pogtions. being 20. pm and an average
dopth of HIOHOIRER BRI 5 bl REAR Ll Ae S el S Bl F15 ARG as in
Exampleghgygsiet thatwhich adeleaea Vs amascusRdxasdha iofipraiing fedehauierthfconcaves

and convexes on the surface of the release film transferred to the surface of the resin-sealed portion,
was obtaigeid-sealeddee@ion the light emitting diode in Example 2 in which concaves and convexes
(unidirecggpﬂktlggegglar prisms) were formed on the 5 surface of the resin-sealed portion, brightness
improvemeént by 8% as a front brightness could be obtained as compared with the case of the light

emiiting diode @nEKarspieatdronhistaticeansias sraierizp Y epdEs miere fromeshor He muiface of the
resin-sealed portion. EXAMPLE 3 100n the surface of a stainless steel material of 100 mm x 100 mm

X 10 mmi{HF40RESs, Ath QR TRIRRSs R RS SRR ARSI Wit R S0 RE8s 1280 was
e, S IS B SRR As
angle of Aavingkivdnagye oniginallsnol oL pANM trigingthnide, amdethydsndde idatioticrashalene
copolym(ra]re%m (oﬁ‘l%%npl_a'\ﬂ\;j an inclination angle of 45° to obtain an original mold.

15 On the original mold, an ethylene/tetrafluoroethylene copolymer film (Fluon LM-
ETFE film manufactured by Asahi Glass Company, Limited, thickness: 100 p) was put,
and concaves and convexes formed on the surface of the original mold were
transferred to the film by vacuum pressing at a press temperature of 210°C, under an
applied pressure of 7.7 kg/cm2 for a pressing time of 30 minutes, to obtain a release

20 film. An electron microscopic photograph of the release film is shown in Fig. 4.

Here, the magnification of the electron microscopic photographs of Fig. 2 and Fig. 3 is
500 times.

The release film thus obtained had a thickness of 100 um, and had concaves and
convexes with an inclination angle of 45°, an average interval of adjacent local peaks

25 of the concave portions being 50 um, and an average height of the convex portions
being 25 pm.

Resin sealing was carried out in the same manner as in Example 1 except that
the release film was used, and a light emitting diode having the concaves and
convexes on the surface of the release film transferred to the surface of the resin-

30 sealed portion, was obtained. In the case of the light emitting diode in Example 3 in

which concaves and convexes (bidirectional prisms) were formed on the surface of the

resin-sealed portion, brightness improvement by 12% as a front brightness, could be



ETFE film manufactured by Asahi Glass Company, Limited, thickness: 100 p) was put, and concaves
and convexes formed on the surface of the original mold were transferred to the film by vacuum
pressing at a press temperature of 210C, under an &pplied pressure of 7.7 kg/cm2 for a pressing time
of 30 mi ' | r iC ic r rel ilm is
chown e s e e g 5 s
500 timeao combtevesdemse dhmviiiussobérin éshined athtickrsesfact IdiGhresirddealetbpostias. and
convexes with an inclination angle of 45, an average interval of adjacent local peaks 25 of the concave
portions being 50 pm, and an average height of the convex portions being 25 pm.  Resin sealing
was carrigfhpys ¥RING Sa518 [paigjfy in Example 1 except that the release film was used, and a light
emitting diode having the concaves and convexes on the surface of the release film transferred to the
surféce of the ldwneBtasafdoh prtien press obiraveatiom itheseds basf theelegisechtrittitogldiquladedExample
3 in which concayes and conyexes (bidirectional prisms) were formed on the surface of the
resin-sedlbt BOTISIE o GIRMLLY TRBRE ASFR By AR L0 HOM DGR LB R S5 TSined as
comparegfwiiiyHieragmgfdirright emitting diode in Example 1 in which no concaves and convexes
were formed on the surface of the resin-sealed portion. INDUSTRIAL APPLICABILITY 5The release
film of the presEme @Rtiidispossetuphdapasieasd’fianb A itation iNe. 208 @25Hdliedrddrming a

resin-sealed portign al a light emitti lement of a light emittin c;jiode. .The entire disclosure
O aoa T 20 B R BT o in’, AW A S mandh et Ates
claifps, dravéngp\Rrstsiemcaary its Bea@grated toherein by reference in its entirety. REFERENCE
SYMBOLS 10 release film 12 convex stripes 1514 grooves
REFERENCE SYMBOLS
10 release film

12 convex stripes

15 14 grooves



16 CLAIMS 1. A release film which is to be placed in a cavity of a mold to seal a light emitting element
of a light emitting diode with a transparent resin by means of a mold, wherein a plurality of convex
portions and/or concave portions are formed on at I¢@st one 5surface. 2. The release film according to
Claim 1, wherein the above convex portions andé}r(gﬁﬂéave portions have inclined surfaces with an
inclination angle of from 20 to 75. 3. The release film according to Claim 1 or 2, wherein an average
interval of adjakesidasalfileakdichtictaliny placsdar partivitg of samalettageaitanighbéadijiegnt 10
local bottoms of the ahove concave portions is from 4 to 200 pm, and an average height of the above

convex pIRTBRE N h Al agtiRg fiof e hyd JEABSRRERRL FERIbRY NGNS Otd RIPWNeRifne
release U AECARPRILIM FEX BBRIGHS IS L dealEHIGHIIRS RO HBAVEK AORINISAE convex

stripes with a triangular cross section, and the above 15 concave portions are grooves with a V-form
cross sestiofac®. The release film according to any one of Claims 1 to 3, wherein the above convex

L R R T A
according Gl Sitihs ey R arRESIHICERSINS a7 iRkIMS s ieiiv ordmonasogelymer. 8. A

process for sealing a light emitting element, which is a process for sealing a light emitting element of a
light emiing didierelieasetfimspacondingio Bylaimdnero? admirik awisceragmiiseeglising a release

film having,a Iuretlit ?f convexrﬂ?rti ns and/or concaryerportions formed an,at le s‘,o e surfface,
. jagent loca %e s of the a vefc%nvex%o i0NsS Or an average interval of a ﬁxﬁen .
placing the’apove release Tilm1n a cavity of the mold'so as to cover thednner surface of the cavity of

the 1mold|gpgl oo sher ShisfaeR e voEcRaRYIe #O Y Beo ROALINSCINEIAT SAOGRY 8 RaERMS formed
thereon faces a space in the cavity, further placing the above light emitting element in the 30above

cavity, aR@i@rofiltig)ake heB @K/ RPWRARSAF s BHPEAG FedRPED Sk HIerRPANBVEORGRYVEmItting element

xiﬁzrt:ii Egﬁ%ﬁgqgtﬂrgﬂrb tg.{%aw_}:l(_)cess for sealing a light emitting element according to Claim 8,

4.  The release film according to any one of Claims 1 to 3, wherein the above
convex portions are convex stripes with a triangular cross section, and the above

15  concave portions are grooves with a V-form cross section.
5.  The release film according to any one of Claims 1 to 3, wherein the above
convex portions are pyramid projections, and the above concave portions are pyramid
gaps.
6. The release film according to any one of Claims 1 to 5, which is made of a

20 fluororesin.
7. The release film according to Claim 6, wherein the above fluororesin is an
ethylene/tetrafluoroethylene copolymer.
8.  Aprocess for sealing a light emitting element, which is a process for sealing a
light emitting element of a light emitting diode with a transparent resin by means of a

25 mold, which comprises using a release film having a plurality of convex portions and/or
concave portions formed on at least one surface, placing the above release film in a
cavity of the mold so as to cover the inner surface of the cavity of the mold and so that
the surface having the above convex portions and/or concave portions formed thereon
faces a space in the cavity, further placing the above light emitting element in the

30 above cavity, and then filling the above cavity with a transparent resin to seal the
above light emitting element with the transparent resin.

9. The process for sealing a light emitting element according to Claim 8, wherein



17 the release film is made of a fluororesin. 10. A process for producing a light emitting diode, which
is a process for producing a light emitting diode, which comprises sealing a light emitting element with
a transparent resin by means of a mold to form a resin-sealed portion, wherein the release film as

5definedtm9 -ane ﬂ]‘nq:@img&etgf%i?lﬁé%@g]ﬁrily placed in a cavity of the above mold, before
11. '

sealing the light emitting element. process for producing a light emitting diode, which comprises
a step of {0acirgproetzasiefirodaiing a fiyhtbiyitt oy ovede) avtihsiardiwo cess fvegrodiaisgermed on
its surface so as to cover the inner surface of a cavity of a mold and so that the convex 10 portions

and/or cOREAFETPHRB RO KRS FRE'RHSGE SEAMS FHAh SRHHBGRIREEAIR EBTHAR g a
substrateaxing mEgRLPEING B ¢TIk FanBsHat s HidReWRRIb srtHARRe Mg sraling

element is positioned at a prescribed position in the cavity of the mold, a step of filling the space in the
cavity wittefirediimterfgroma of Sifegealédqdrisopraistieprif takingdin eheaigtyt @ttt redp dicdmn fridim the

E)neo(;ﬂrjg fﬁjgcgﬁg g;ggsétﬁlﬁ& %%mhﬁgg}ée&ﬁg fi%r@ig] géﬁicohne.d to the resin-sealed portion, and a step of

11. A process for producing a light emitting diode, which comprises a step of placing
a release film having a plurality of convex portions and/or concave portions formed on
its surface so as to cover the inner surface of a cavity of a mold and so that the convex
10  portions and/or concave portions formed on the above surface face a space in the
cavity, a step of placing a substrate having a light emitting element connected thereto
in the mold so that the light emitting element is positioned at a prescribed position in
the cavity of the mold, a step of filling the space in the cavity with a resin to form a
resin-sealed portion, a step of taking out the light emitting diode from the mold in such
15  a state that the release film is attached to the resin-sealed portion, and a step of

peeling the release film from the resin-sealed portion.





